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CHUA HOP CHAT NAY

(57) Sang ché dé cap dén hop chat lam chét tc ché tyrosin kinaza va duoc pham chtra hop

chat nay. Cu thé, hop chét theo sang ché hiru dung dung lam chat trc ché tyrosin kinaza

Bruton (BTK), hitu dung dé diéu tri bénh c6 thé diéu tri bang cach wc ché tyrosin kinaza

Bruton, vi du, bénh ung thu, u lymphd, bénh bach cAu va bénh mién dich.
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Linh vwe k§ thuit dwoe dé cip

Sang ché d& cap dén hop chit. Cu thé hon, sang ché d& cap dén hop chét hitu
ich ding 1am chit tic ché kinaza, cing v&i quy trinh diéu ché va mé ta viée sir dung
cac hop chit nay. Cu thé, sang ché d& cip dén chét (e ché tyrosin kinaza Bruton

(Bruton’s tyrosine kinase: BTK).

Tinh trang k§ thuit ciia sang ché

Céc kinaza 12 nhom céc enzym kiém soat sy van chuyén cic nhém phosphat tir
nhém cho phosphat, vi du, ATP, dén co chit cu thé. Cac protein kinaza 1a phan nhém
16n cua cac kinaza déng vai trd trung tAm trong viéc didu hoa nhidu quy trinh va su
truyén tin hiéu cta té bao va BTK 1a mot protein kinaza nhu vay.

BTK la thanh vién ctia ho Tec cia céc tyrosin kinaza ciia chit t& bao lién quan
dén src. BTK déng vai trd quan trong trong con dudng truyén tin hidu cta thu thé té
bao B (B-cell receptor: BCR), cén thiét cho su phat trién, su hoat hoa va sy sbéng cua
céc té bao B. Do d6, cc chét e chd BTK da duoc phat trién nhim muc dich diu tri
céc bénh 4c tinh t& bao B, cac bénh nay phu thudc vao sy truyén tin hiéu cia BCR, nhu
bénh bach cdu dang té biao lymphd man tinh (chronic lymphocytic leukemia: CLL) va
u lymph6 khong Hodgkin (non-Hodgkin’s lymphoma: NHL) (Buggy 2012). BTK
cling duoc biéu hién trong céc té bao tly dic trung bao gdm, bach ciu don nhan to/dai
thwc bao, bach cau trung tinh va t bao bén. Trong céc t& bao tay nay, BTK da duoc
biéu hién trong qué trinh hoat héa FcyR va FceR qua trung gian phitc hop mién dich,
qué trinh ndy dugc cho 13 gép phan vio sinh bénh hoc ciia bénh viém da khép dang
thép (theumatoid arthritis: RA) (Whang 2014). Ngoai ra, BTK 13 thanh phén can thiét
cho su truéng thanh cua cic té bao huy xuong va do d6 viée e chd BTK c6 thé ngan
nglra hién tugng mon xuong lién quan dén bénh RA. Vai trd quan trong ctia BTK
trong cé té bao B va té bao tity 1am cho BTK trd thanh dich hép din khéng chi dé didu
tri cac bénh 4c tinh té bao B ma con diéu tri bénh tw mién.

Ibrutinib 14 chit e ché BTK khong thuan nghich da duoc cép phép dé didu tri
bénh CLL, u lymphd té bao vé (mantle cell lymphoma: MCL) va bénh macroglobulin-
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huyét Waldenstrom (Waldenstrom’s macroglobulinemia: WM). Do ibrutinib duoc boc
16 trudc tién, c6 nhidu don yéu ciu cip patent d cap dén cac cu tric lién quan chit
ché& vai ibrutinib, vi du, xem céc tai liu: WO 2012/158843, WO 2012/158764, WO
2011/153514, WO 2011/046964, US 2010/0254905, US 2010/0144705, US 7718662,
WO 2008/054827 va WO 2008/121742.

Céc chét e ché Btk khac dugc bdc 10 trong cac tai lidu: WO 2013/010136, US
9090621, WO 2015/127310, WO 2015/095099 va US 2014/221333. Chét trc ché
kinaza cling dugc bdc 19 trong cac tai li€u: US 6660744, US 2002/0156081, US
2003/0225098 va WO 01/19829.

Ibrutinib cling gin két khong thuan nghich véi tyrosin kinaza ¢ thé cam Gng
intolokin-2 (ITK) (Dubovsky 2013). ITK déng vai trd quyét dinh trong chtc ning cia
té bao an moi tur nhién (natural killer: NK) duoc kich thich bai FeR 1a chirc ning can
thiét cho hoat tinh gy doc té bao qua trung gian t& bao NK phu thudc khang thé
(antibody dependent NK cell mediated cytotoxicity: ADCC). ADCC la co ché ma céc
khang thé khang CD20, nhu rituximab duge cho 14 hoat héa va ibrutinib di duoc
chimg minh 13 d6i khang vé6i co ché nay in virro (Kohrt 2014). Do liéu phép hoa tri két
hop véi rituximab 13 tiéu chudn cham séc hién nay trong céc bénh 4c tinh té bao B, can
c6 chét trc ché BTK ¢6 d chon loc déi véi BTK cao hon so véi ITK.

Trong lam sang, céc su ¢ bat lgi bao gdm sw rung tAm nhi, tidu chay, phat ban,
ching dau khép va chdy mau (IMBRUVICA package insert 2014). Cac chét tc ché
BTK da biét, vi du, ibrutinib, cling d3 duogc bibt 1a ¢6 cac tac dung phu & dudng da
day-rudt, cac tac dung phu ndy dugc cho 1a do hoat tinh e ché thu thé yéu t6 sinh
trudmg biéu bi (EGFR) thir phat. Do d6, cin c6 chét Ge ché BTK c6 kha ning e ché
BTK ¢ mic cao va tc ché EGFR & mitc thip @ lam giam hodc tranh dugc cac tic
dung phu & dudng da day-rudt.

Chét e ché BTK khong thuan nghich va chét (e ché BTK thuan nghich cdng
héa tri huéng dich dic hiéu 1a gdc xystein C481 trong BTK. Sau khi didu tri bing
ibrutinib, xuét hién c4c trudng hop khang thudc nguyén phat va thir phat. Céc dot bién
trong BTK nhu C481S, C481Y, C481R, C481F da dugc théng bao trong tai liéu
chuyén nganh va can tré 8 rang sw gin két v6i duoc chit (Woyach 2014; Maddocks
2015). P4 du doan dugc ring ty 16 khang thude quan sat duoc s& tang 18n do viée s

dung trong 1dm sang, ngoai cac thir nghiém 14m sang, m& rdng theo thoi gian (Zhang
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2015).

Do d6, muc dich ctia sang ché 13 tim ra céc chét e ché BTK c6 kiéu gén két
khac nhau, cu thé hon 13 céc chit trc ché thuin nghich. Ngoai ra, sang ché nhim tim ra
céc chét (rc chd BTK c¢6 d6 chon loc cta su te ché BTK cao hon so véi su e ché
EGFR vaITK.

Hon nita, muc dich ciia mot sb phwong 4n ctia sang ché 13 tim ra phuong phép
didu tri bénh ung thu méi. Cu thé, muc dich cta mot ) phuong an cua sang ché 1a tim
ra hop chit c6 hoat tinh twong duong véi cdc chét didu tri ung thu hién nay trong khi
cling ¢6 hidu qua chéng lai su dot bién. Mot trong s§ cac khia canh ciia sang ché tap
trung vao viéc tim ra chit &c ché BTK ¢6 hiéu qua chdng lai sy d6t bién C481.

Muc dich ctia mot s phwong 4n cta sang ché 13 tim ra hop chét c6 hoat tinh
gdy doc té bao giam so v&i cac hop chét theo giai phap da biét va céc lidu phap hién
nay.

Muc dich khéc ctia mot sb phuong 4n ciia sang ché 13 tim ra hop chét c6 profin
dugce dong hoc thuén tién va khoang thoi gian c6 tic dung thich hgp sau khi st dung
lidu. Muc dich khac clia mét sb phuong 4n cua sang ché 14 tim ra hop chét trong d6
mdt hodc nhiéu phan cua dugc chit duge chuyén héa sau khi hp thu néi chung duoge
cho 12 an toan (Generally Regarded As Safe: GRAS).

Mot s6 phuong 4n clia sang ché dap tng mot sb hodc toan b cac muc dich néu

trén.

Ban chit ki thuit cia sing ché

Sang ché d& cap dén cac hop chét nhu duoc mé ta dudi day. Ngoai ra, sang ché
d& cap dén céc hop chit c6 kha ning tc ché tyrosin kinaza Bruton (BTK) va md ta
viée str dung cac hop chit nay dé e ché BTK. Séng ché con mé ta phwong phép didu
trj cac bénh dugc didu bién boi BTK. Sang ché dé cap dén hop chét ding dé didu tri
bénh duoc diéu bién bsi BTK.

Theo khia canh thtr nhét, sang ché d& cip dén hop chit ¢6 cong thirc (I) hodc

cac muodi duge dung clia no:
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R 0

trong do

A 13 vong duogc chon tir cdc nhém khong duoc thé hodc duge thé: phenyl,
pyridin, pyridazin, pyrimidin, hodc pyrazin, trong d6 khi dugc thé, nhém A duoc thé
bang tir 1 dén 4 nhém R7,

R! 12 nhém duge chon tr: Ci.s alkyl, Ci-s haloalkyl, Ci.s alkoxy, Ca-s ete alkyl,
-C(O)RA, nhém vong cacbon c6 tir 3 dén 10 nguyén tir cacbon, nhom di vong c6 tir 3
dén 10 canh, Cig alkyl dugc thé bang nhém vong cacbon ¢6 tir 3 dén 10 nguyén ti
cacbon, va Cr.g alkyl dugc thé bang nhém di vong c6 tir 3 dén 10 canh, trong d6 mdi
nhém trong sb cac nhém néu trén khong duge thé hodic duge thé bang tir 1 dén 5 nhom
thé doc lép duge chon tir: halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 alkoxy, Ca.4 ete alkyl, -
OR%, -NR*RB, -CN, =0, -OC(O)R*, -C(O)RA, -C(O)ORA, -NRAC(O)RE,
-C(O)NRARPB, -NRAS(O2RB, -S(0):NRAREB, benzoyl, heteroxycloaryl c6 5 hodc 6
canh, vong heteroxycloalkyl c6 tit 3 dén 6 canh, C1.4 alkyl dugc thé bing -ORA va Ci.4
alkoxy dugc thé bang -ORA, hoic mdt nguyén tir ciia nhém R! duogc thé hai Iin dé tao
thanh vong heteroxycloalkyl hodc xycloalkyl ¢6 tir 3 dén 6 canh;

R? 1a nhém duoc chon tir: -OH, halo, Ci.g alkyl, Ci.s haloalkyl, Ci.g alkoxy, Cs.
10 Xycloalkyl, Ce.10 aryl, nhom di vong c6 tir 3 dén 10 canh, alkyl dugc thé bang -ORC,
C1.s alkyl duoc thé bing nhém vong cacbon c6 tir 3 d&n 10 nguyén tir cacbon, alkyl
dugc thé bang nhém di vong c6 tir 3 dén 10 canh, va -NRCRP;

R’ 12 -C(O)NRERF, C .6 alkyl duge thé bang -ORE, hodic C1.¢ haloalkyl;

R* vi R*, v6i mdi 1an xudt hién, doc 14p duge chon tir: H, Ci alkyl, Crg
haloalkyl, C1.¢ alkoxy, Cs. xycloalkyl, va Ci.6 alkyl dugc thé bang -ORY;

R 12 H hoic C1.4 alkyl;

R 14 nhém dugc chon tir cc nhém duogce thé hodc khong dugc thé: phenyl hodc
vong heteroaryl c6 5 hodc 6 canh, trong d6 khi dwoc thé, RS chira tir 1 dén 5 nhém thé
v6i mdi 1an xuét hién doc 1ap duoc chon tir: halo, -ORL -NRIR’, -CN, C1.6 alkyl, C1.6
haloalkyl, va Ci.¢ alkyl dugc thé bang -ORY;
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R” duoc chon tir: H, halo, Ci.s alkyl, Ci6 haloalkyl, Ci.s alkoxy, va Cis alkyl
duoc thé bang -ORY;

m bing 1 hoic 2;

RA va RB, v6i mdi 14n xudt hién, doc 14p duoc chon tir: H, Ci alkyl, Ci4
haloalkyl, Ci.4 alkoxy, phenyl, benzyl, hodc Ci.4 alkyl dugc thé bang -ORH;

RC, RP, RE va RF, v6i mbi 1an xuit hién, doc 14p duoc chon tir: H, C1.4 alkyl, Ci.
4 haloalkyl, nhém vong cacbon c6 tir 3 dn 10 nguyén tir cacbon khong duoc thé, Ci4
alkyl dugc thé bang nhém vong cacbon cé tir 3 d&n 10 nguyén tir cacbon khong duoc
thé, C1.4 alkyl dugc thé bing nhém vong cacbon 6 tir 3 dén 10 nguyén tir cacbon dugc
thé bang 1 hodc 2 nhém R hodc -ORY, va nhém di vong ¢6 tir 3 dn 10 canh;

RC, RY, va RY, véi mbi 1an xudt hién, doc 14p dugc chon tir: H, Ci4 alkyl, Ci4
haloalkyl, C1.4 alkoxy va C1.4 alkyl dugc thé bang -ORY; va

R¥ duoc chon tir H hodc Ci.4 alkyl.

Theo mot phuong 4n, A 13 phenyl khong duge thé, pyridin khong duge thé,
phenyl dugc thé bang tir 1 dén 4 nhém R7, hogic pyridin dugc thé bing tir 1 dén 4
nhém R7, ;

Tét hon, néu A 1 phenyl khong dugc thé, pyridin khong duoc thé, pyridazin
khong duogc thé, pyrimidin khong dwoc thé, pyrazin khéng duoc thé, hoic phenyl duge
thé bang 1 hodc 2 nhém R’.

Theo mdt phuong 4n, A 13 phenyl khong duogc thé, pyrdinyl khong dugc thé
hodc phenyl duge thé bang tir 1 dén 4 nhém R’ (tuy ¥, 1 hodc 2 nhém R7). Theo mot
phuong 4n, A 13 phenyl khong dugc thé hoic phenyl dugc thé bing tir 1 dén 4 nhém
R’

Nhu ngudi ¢é hidu biét trung binh trong linh vuc niy s& biét tir cong thirc cdu
triic ciia cong thie (I), nhém “A” duge thé bing hai nhém, duge thé hién dudi day
(nhém nay ciing c6 thé tiy y dugc thé biang tir 1 dén 4 nhém R7).

st i
R2 N,N

(CR4aR4b)m_N RB
! \
R? va V\"’C RS
Hai nhém niy c¢6 thé duoc thé & vi tri para trén nhém A. N6i theo cach khac,
hai nhém nay c6 thé dugc thé & vi tri 1 va 4 trén nhém A.

Theo mdt phuwong 4n, A ¢ thé 13 nhém c6 cong thirc:



trong d6 0, 1 hodic 2 nhém trong sd cac nhém Al, A%, A* va AS doc 1ap duoc
chon tir N va nhém con lai 1a CR’.
Theo d6, céc hop chét c6 cong thic (I) ¢6 thé 13 hop chit c6 cong thire (IT) hodc
céc mudi dugc dung cia né:
O
(CR4aR4b)m——'\{ /U\ RG
s R®

R’ an

trong d6 0, 1 hodc 2 nhém trong sd cdc nhém A', A%, A* va A’ doc 1ap duge
chon tir N va nhém con lai 1a CR’.

Theo céc phuong 4n, 0 hoic 1 nhom trong s6 cic nhém A!, A%, A*va AS1aN,
trong sd cac nhém A!, A%, A% va AScon lai, 0 hodic 1 nhém I1a CR” va nhém con lai 12
CH.

Theo c4c phuwong 4n, A!, A* va A5 1a CH va A? 1a CR” va R7 dugc chon tir flo,
metyl, metoxy, hoic -CH,OH. Theo c4c phuong 4n, A%, A* va AS1a CHva A' 1a CR’
va R7 dugc chon tir H, flo, metyl, metoxy, hoic -CH>OH. Theo cdc phuong 4n, Al, A*
va A% 13 CH va A2 1a N. Theo cac phwong an, A2, A* va A% 13 CH va A' 14 N. Theo cac
phuong 4n, A! va A5 13 CH va A? va A* 1a N. Theo c4c phuong 4n, A va A5 1a N va
A? va A* 1a CH. Theo c4c phuong 4n, A' va A* 1a CH va A% va A5 1a N. Theo céac
phuong 4n, A’ va A21a CH va A* va AS1aN.

Theo c4c phuong 4n, A! va AS 1a CH va A? va A* 1a CR7 va R dugc chon tir
flo, metyl, metoxy, hosc -CH,OH. Theo c4c phuwong an, A! va A21a CHva A*va A’ 1a
CR” va R7 dugc chon tir flo, metyl, metoxy, hoic -CHOH. Theo cdc phuong an, A% va
A*1a CH va A! va A3 1a CR” va R7 duogc chon tir flo, metyl, metoxy, hodc -CH>OH.
Theo cac phuong 4n, A! va A*1a CH va A? va A3 1a CR” va R7 dugce chon tir flo,
metyl, metoxy, hodc -CH20H.
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Tuy y, R7 ¢6 thé dugc chon tir: H, halo, Cis alkyl, Ci- alkoxy, va Ci alkyl
duoc thé bing -ORY. Tét hon, néu R7 c¢6 thé dwgc chon tir: H, flo, metyl, metoxy, va
-CH,OH. Tét hon, néu R7 13 H.

Theo cac phuong 4n, A ¢6 thé duge chon tir cic nhém c6 cong thire:

Theo cc phuong an, A c6 thé dugc chon tir cac nhém cé cong thire:
| N ‘ N

N/

AN
v

’

N| NJW
N

WA .y

F MeO
HO
F HO\/© MeO

Theo cac phuong 4n A c¢6 thé dwoc chon tir cc nhém c6 cdng thiic:

wanwv ey 4% 2RV V.V V] g Ay

—Z

=
NS
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Theo cac phuong 4n, R® 14 nhém duge chon tir cdc nhom duge thé hozc khong
dugc thé: phenyl hodc vong heteroaryl cé 6 canh. Tt hon, néu RS 1a nhém duge chon
tir nhém duge thé: phenyl hodc vong heteroaryl c6 6 canh, dugc thé bang 1 hoic 2 (tét
hon néu 12 1) nhém metoxy (-OMe).

Theo cac phuong 4n, R® 1a nhém duge chon tir cdc nhém duogc thé hozic khong
duoc thé: phenyl, pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, pyrolyl, pyrazolyl,
imidazolyl, furanyl, thiophenyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, triazolyl,
oxadiazolyl, hodc thiodiazolyl.

Tét hon, néu R® 1& nhém duoc chon tr nhém duge thé: pheﬁyl, pyridyl,
pyridazinyl, pyrazinyl, pyrimidinyl, pyrolyl, pyrazolyl, imidazolyl, furanyl,
thiophenyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, hodc
thiodiazolyl, trong d6 R® chita 1, 2 hoic 3 nhém thé véi mdi lan xudt hién doc lap
dugc chon tir: halo, -OR!, -CN, Ci.6 alkyl, C1.¢ haloalkyl, v Ci.¢ alkyl dugc thé bang
-OR!, tiy y R! dwoc chon tir: H, metyl, etyl, -CF3, -CH2-ORH va -CHoCH,-ORH. Tét
hon, néu R! 13 H hoic metyl.

Nhu ngudi ¢ hidu biét trung binh trong linh vuc nay da biét dua vao phin md
ta cong thirc cdu tric ctia cac hop chét theo sang ché, R® duoc lién két véi nhém con
lai ctia hop chat theo sang ché qua nhém cacbonyl (-C(=0)-). Khi RS duogc thé bang 1,
2 hogc 3 nhém thé, R® duogc thé bing nhém cacbonyl (lién két R® véi nhém con lai cia
hop chét) va 1, 2 hodc 3 nhém thé khéc. Theo cac phuong an duoc wu tién, mdt trong
s cdc nhém thé duge thé lién k& v6i nhém -C(=0)-. Né6i theo cach khic, mot trong s6
céc nhém thé duoc thé & vi tri ortho véi nhém cacbonyl (-C(=0)-). Tt hon, néu nhém
thé cua 1, 2 hodc 3 nhém thé dugc thé trén nhém Ré & vi tri ortho v6i nhom cacbonyl
14 metoxy.

Theo cac phuong 4n, R% 1 nhém dugce thé hozc khong duge thé: phenyl hoic
pyridyl (t6t hon néu 12 nhém dugc thé). Theo cac phuong 4n dugce dic biét vu tién, R®
12 phenyl dugc thé,

Tt hon, néu RS chira 1, 2 hozic 3 nhém thé véi mbi 1an xut hién ddc lap dugce
chon tir: flo, clo, metoxy, etoxy, isopropoxy, -CN, metyl, etyl, triflometyl, trifloetyl
hodc -OCF3. Theo cac phuong 4n, R® chita 1 hodc 2 nhém thé véi mbi 1an xut hién
doc 1ap duge chon tir: flo, metoxy hodc metyl. Tét hon, néu RS chira 1 nhém thé

metoxy hoic 2 nhém thé 13 flo va metoxy.
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Nhém thé duge dic biét wu tién cia RS 1a metoxy. Do do, theo cadc phuong an
dugce vu tign, R 1a nhém dugce chon tir metoxy dugc thé: phenyl, pyridyl, pyridazinyl,
pyrazinyl, pyrimidinyl, pyrolyl, pyrazolyl, imidazolyl, furanyl, thiophenyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, hodc thiodiazolyl. Tuy y, R®
12 nhém duge chon tlr metoxy dugce thé: phenyl, pyridyl, pyridazinyl, pyrazinyl hodc
pyrimidinyl.

Céc nhém thé duge dac biét vu tién cta R 1a metoxy va flo. Do d9d, theo céac
phuong 4n duge uu tién, RS 12 nhém duge chon tir flo va metoxy dwoc thé: phenyl,
pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, pyrolyl, pyrazolyl, imidazolyl, furanyl,
thiophenyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, hodc
thiodiazolyl. Ty ¥, R 1a nhém duge chon tir flo va metoxy dugc thé: phenyl, pyridyl,
pyridazinyl, pyrazinyl hodc pyrimidinyl.

R® c6 thé 1a metoxyphenyl hodc flometoxyphenyl. RS c6 thé 1a metoxyphenyl.
Nhu ngudi c6 hiéu biét trung binh trong linh vuc ndy di biét, R® duoc lién két véi
nhém con lai ctia hop chét theo sang ché qua nhém cacbonyl (-C(=0)-). Khi R® 1a
metoxy phenyl, nhém phenyl cia R® dugc thé bang nhém cacbonyl (lién két vong
phenyl v6i nhém con lai ctia hop chét) va nhém metoxy. Theo cac phuong an dugc wu
tién trong d6 R® 1 metoxy phenyl, nhém metoxy dugc thé lién k& v6i nhém -C(=O)-.
No6i theo cach khac, nhém metoxy dwoc thé & vi tri ortho véi nhém cacbonyl
(-C(=0)-). Do d6, theo mdt phuong 4n, céc hop chit c¢6 cong thire (I) 1 cac hop chét
c6 cong thire (I1Ia) va (IIIb):

o) OMe o) OMe

(CR¥R%) — N (CR4aR4b)m“N/U\©
\ 2 5
R3 / R® 1'6\\( R
A A W
R3 —
) / \N A5
R .
N \
!
)
R (Ilia) N (llib)

Do d6, theo cdc phwong 4n duge uu tién, R 1a 2-metoxyphen-1-yl.

RS c6 thé 1a flometoxyphenyl. Nhu ngudi ¢6 hiéu biét trung binh trong linh vue
nay di biét, RS dugc lién két v6i nhém con lai ctia hop chét theo sang ché qua nhém
cacbonyl (-C(=0)-). Khi R 1 flometoxyphenyl, nhém phenyl ctia RS duoc thé bing

nhém cacbonyl (lién két vong phenyl véi nhém con lai cta hop chit), nhém flo va

-10-
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nhém metoxy. Theo cdc phuong 4n duge uu tién, trong d6 R® 1& flometoxyphenyl,
nhém metoxy dugc thé lién k& véi nhém -C(=0)- va nhém flo duoc thé & vi tri dbi
dién v6i nhém metoxy. N6i theo cach khéc, nhém metoxy duge thé & vi tri ortho véi
nhém cacbonyl (-C(=0)-) va nhém flo dwoc lién két & vi tri para véi nhém metoxy. Do
d6, theo mot phuong 4n, cac hop chit ¢6 cong thirc (I) 12 céc hop chét ¢6 cong thirc
(IIIc) va (111d):

o) OMe

4apdby ____
(CR4aR4b)m ,\{ , (CR R )m I\{ .
5 A R
R3 / R g \‘f

A Al 4
A
3 %
,l?—i( F R =A° i
R? N
N ]\
,1 RZ I N
R (llic) N (llid)
R1

Do d6, theo cac phuong an duge wu tién, R® 13 5-flo-2-metoxyphen-1-yl.

Theo cac phwong 4n, R® 12 2-metoxyphen-1-yl hodc 5-flo-2-metoxyphen-1-yl.

R’ ¢6 thé 1a H hodc metyl. T6t hon, néu R% 13 H.

R* va R*, v6i mdi 1an xuit hién, ¢6 thé doc 14p duge chon tir: H, Ci.6 alkyl, Cs.
s xycloalkyl, v Cis alkyl duoc thé bing -ORH. Tay ¥, R* va R*, véi mbi 1an xuit
hién, c¢6 thé doc 1ap dugc chon tir: H, metyl, etyl, xyclopropyl, hodc -CH>OH. Tuy v,
R* 1a H va R* ¢6 thé dugc chon tir: H, metyl, etyl, xyclopropyl, hoic -CHOH. Tuy ¥,
R* 1a H va R* dugc chon tir: H, metyl hoic -CH,OH. Tét hon, néu R* 13 H va R 13
H.

Theo cac phuong an, m bing 1.

Theo cac phuong 4n, m bang 1 va R* va R* 1a H. Theo c4c phuong 4n, m bing
1,R*vaR* 1a H, va R’ 1a H. Theo cac phuong 4n, m bang 1, R* vaR* [a H, RS 1a H,
va R® 1a flometoxyphenyl hodc metoxyphenyl. Theo cic phwong 4n, m bang 1, R* va
R* 1a H, va A 13 phenyl khéng dugc thé hodc phenyl dugc thé bing mot nhém R’
Theo céc phuong 4n, m bang 1, R* va R* 1a H, R% 1a H, va A 14 phenyl khong duoc
thé hodc phenyl dugc thé bing mot nhém R7. Theo céc phuong 4n, m biang 1, R* va
R* 1a H, R® 14 H, R® 12 flometoxyphenyl hoic metoxyphenyl, va A 1a phenyl khong
duoc thé hodc phenyl duoc thé béng mdt nhém R7. R7 ¢6 thé duoe chon tir: flo, metyl,
metoxy, va -CH>OH.

Theo céc phuong 4n, m bang 1 va R* va R*® 1a H. Theo c4c phwong 4n, m bing
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1, R% va R* 1a H, va R5 1a H. Theo céc phuong 4n, m bang 1, R®* vaR*® A H, R° 1a H,

va RS 14 metoxyphenyl. Theo cac phuong 4n, m bang 1, R* va R* 1a H, va A 12 phenyl

khong duge thé hodc phenyl dwoc thé bing mot nhém R, Theo cdc phuong 4n, m
bang 1, R* va R* 1a H, R 1a H, va A 1a phenyl khong dugc thé hogc phenyl dugc thé
bing mot nhém R”. Theo cic phuong 4n, m bang 1, R* vAa R* 1a H, R®1a H, R° 1a

metoxyphenyl, va A 13 phenyl khéng duoc thé hoic phenyl duoc thé bing mot nhém

R”. R7 ¢6 thé dwoc chon tir: flo, metyl, metoxy, va -CH,OH.
Theo céc phwong 4n, R? 1a nhém -C(O)NRERF. Tét hon, néu R? 13 nhém

-C(O)NHMe hoiic -C(O)NH.

Theo céc phuong 4n, hop chit c6 cong thire (I) c6 thé 13 hop chit c6 cong thic

(IV) hodc cac muoi duge dung ctia nd:

(0]
EpF
R*R"N A
R2 /,N
N
!
R1

(V)

0]

(CR*2R*) —N~ "R®
\

R5

Theo cic phuong 4n, R? 1a nhém dugce chon tir: halo, Ci.s alkyl, Ci.g haloalkyl,
va -NRCRP. Tét hon, néu R? 1a Cl, CHF2, CF3, NHa, NHPh, NHMe, NHE, va NH"Pr.

Theo cac phuong 4n, hop chét c6 cong thire (I) c6 thé 13 hop chét c6 cong thic
(IVa), (IVb), (IVc) hodc (IVd) hoic cdc mudi duoc dung ciia né:

(o}

AN

(CR4aR4b)m_ﬁ R6

RERFN A/

DpC /N
RPRON N
R’ (IVa)

o) OMe

RERFN A/

\
DRC N
RPRON N

R (IVc)
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RERFN A H
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DRC _N
R”R*N N

!
R? (IVb)
O  OMe
o N
RERFN L
DRC / \N
RPREN N
R (IVd)
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Ngoai ra hodc theo cich khac, theo cac phuong 4n, hop chét c6 cong thire (I) c6
thé 13 hop chét c6 cong thirc (IVe) hogic (IVD hoic cdc mudi dugc dung ciia né:
(0]

o CR4aR4b) —N
RERFNﬁ_—( RERFN ﬁ__( ¢ H
rd N rd

RD RC RD RC
l

R!

(IVe) (Ivf)

Theo mot phuong 4n, R€ va RP, véi mdi 14n xuét hién, doc 1ap duoc chon tir: H,
Ci.4 alkyl, C1.4 haloalkyl, nhém vong cacbon c6 tir 3 dén 10 nguyén tir cacbon khong
duge thé (tiy ¥, nhém vdng cacbon c6 tir 3 dén 6 nguyén tir cacbon hodc phenyl),
nhém di vong c6 tir 3 dén 10 canh (tily ¥, nhom di vong ¢6 tir 3 dén 6 canh). Tét hon,
néu RC va RP doc 1ap duoc chon tir: H, metyl, etyl, isopropyl, diflometyl, triflometyl,
xyclopropyl, phenyl, pyridyl, va sec-butyl. Vi du, R® 1a H va RP dugc chon tir: H,
metyl, etyl, isopropyl, diflometyl, triflometyl, xyclopropyl, phenyl, pyridyl, va sec-
butyl.

Theo mot phuong 4n, R€ va RP, véi mdi 14n xuét hién, ddc 14p duge chon tir: H,
Ci4 alkyl, Ci.4 haloalkyl, nhém vong cacbon c6 tur 3 dén 10 nguyén ti cacbon khong
duoc thé (thy ¥, nhém vong cacbon c6 tir 3 &&n 6 nguyén tit cacbon), nhém di vong c6
tir 3 dén 10 canh (tiy ¥, nhom di vong c6 tir 3 dén 6 canh). Tt hon, néu RC va RP doc
1ap duge chon tir: H, metyl, etyl, isopropyl, triflometyl, xyclopropyl, phenyl, pyridyl,
va sec-butyl. Theo c4c phuong 4n dugc dic bi€t uu tién, R¢vaRPIaH.

Theo c4c phuong 4n, RE va RF, v6i mdi 14n xut hién, doc 1ap duge chon tir: H,
C1.4 alkyl, C1.4 haloalkyl, nhém vong cacbon c6 tir 3 dén 10 nguyén tir cacbon khong
duoc thé (tiry ¥, nhém vong cacbon c6 tir 3 &én 6 nguyén tir cacbon), nhém di vong cé
tlr 3 dén 10 canh (thy y, nhém di vong c6 tir 3 dén 6 canh). Theo cdc phuong an, RE va
RF, v6i mdi 1An xuét hién, doc 1ap duoc chon tir: H, Ci.4 alkyl, (t5t hon, néu RE va RF,
v6i mbi 1an xudt hién, doc 1ap duge chon tir: H, metyl, va etyl). Theo cac phuong an,
REvaRFIaH.

Theo c4c phuong 4n, R¢, RP, REva RF 1a H.

Theo cc phuong 4n, hop chét ¢ cong thirc (I) c6 thé 1a hop chét ¢ cong thitc

(Va) va (Vb) hoic cac mubi dugc dung ctia no:
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o (CR4aR4b)m_u R6 o N -
RERFN A RERFN »/ H
H,N / ,\N H,N / ,\N
N N
R (Va) R (vb)

R? 1a nhém dugc chon tir: -OH, halo, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cs-
10 xycloalkyl, Ce.10 aryl, nhém di vong c6 tir 3 &n 10 canh, Ci.s alkyl duoc thé bing
-ORC, Ci.3 alkyl dugc thé bing nhém vong cacbon c6 tir 3 dén 10 nguyén tir cacbon,
Cis alkyl duge thé bing nhém di vong c6 tir 3 dén 10 canh, va -NRCRP,

Theo cac phuong 4n, R? 1a nhém dugc chon tir: halo, Ci.s alkyl hodc -NRCRP,
trong d6 RC va RP, v6i mdi 14n xudt hién, doc 1ap dugc chon tir: H hodc Ci.4 alkyl.

Theo c4c phuong an, R? 1a nhém dugc chon tir: flo, metyl, etyl, xyclopropyl,
triflometyl, diflometyl, morpholinyl, -CH>OH, va -NRCRP, trong d6 R€ va RP, v4i mdi
14n xuét hién, doc 18p duge chon tir: H, metyl, etyl, isopropyl, triflometyl, xyclopropyl,
phenyl, pyridyl, va sec-butyl.

T6t hon, néu R? 13 NH, hodc Me.

Theo céc phuong 4n, R? 1 nhém -C(O)NRERF, Ci.6 alkyl dwoc thé bing -ORS,
hodc Ci. haloalkyl, tity ¥ trong d6 RE va RF, v6i mbi 1an xuét hién, doc 14p dwoc chon
tir: H hodc Ci.4 alkyl (t6t hon néu RE va RF, v6i mdi 1an xuAt hién, doc 1ap dugc chon
tir: H, metyl, va etyl, va RS dugc chon tir: H hodc Ci-s alkyl).

Theo céc phuong an, mot trong hai nhém RE va RF 13 H va nhém con lai duogc
chon tir

Theo cac phwong an, R? 13 -C(O)NH,, -C(O)NHMe, -CH,OH, CH(OH)CHj,
-CF3, hodc -CHF».

T6t hon, néu R? 13 -C(O)NH..

Theo cac phwong an, R? 12 NH; hodc Me va R? 1a -C(O)NHz. Theo phuong 4n
dugc dic biét vu tién, R? 1a NH, va R3 13 -C(O)NHa.

Theo c4c phwong 4n, m bang 1, R* va R* 13 H, va R? 1a NH, va R? 14 nhém
-C(O)NHz. Theo cic phuong 4n, m bang 1, R* va R* 1a H, RS 1a H, va R? 1a NH; va
R? 12 nhém -C(O)NHz. Theo céc phuong 4n, m bang 1, R vaR* 1a H, RS [a H, R¢ 1&
flometoxyphenyl hodc metoxyphenyl, R? 13 NH>, va R? 13 -C(O)NH.. Theo cac
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phuong 4n, m bang 1, R* va R* 1a H, R’ 13 H, R® 1 metoxyphenyl, R? 13 NH,, va R?
la -C(O)NHa.

R! 12 nhém duoc chon tir: Ci.g alkyl, Ci.s haloalkyl, C,.s ete alkyl, -C(O)RA,
nhém vong cacbon ¢6 tir 3 d&n 10 nguyén tr cacbon, nhém di vong c6 tir 3 dén 10
canh, C1salkyl duoc thé bang nhém vong cacbon c6 tir 3 dén 10 nguyén tir cacbon, va
Crsalkyl duoc thé bing nhém di vong c6 tir 3 dén 10 canh, trong d6 mdi nhém trong
s& cac nhém néu trén khong duoc thé hoic duoc thé bang tir 1 dén 5 nhom thé duoc
chon tir: halo, Ci4 alkyl, Ci.4 haloalkyl, Ci.4 alkoxy, Cz.4 ete alkyl, -ORA, -CN, =0,
-C(O)ORA, -C(O)NRARB, vong heteroxycloalkyl ¢6 tir 3 dén 6 canh, Ci.4 alkyl dugc
thé bang -ORA, C1.4 alkoxy duoc thé bing -ORA;

trong d6 RA va RB doc 1ap dugc chon tir: H, Ci.4 alkyl, Ci4 haloalkyl, Ci.4
alkoxy, benzyl hoic C1.4 alkyl dugc thé bang -ORH.

R! 12 nhém duoc chon tir: Cig alkyl, Ci-g haloalkyl, Cos ete alkyl, -C(O)RA,
nhém vong cacbon c¢6 tir 3 dén 10 nguyén tir cacbon, nhém di vong ¢é tir 3 dén 10
canh, Ci.s alkyl duoc thé bang nhém vong cacbon c6 tir 3 dén 10 nguyén tir cacbon, va
Cigalkyl duoc thé béng nhém di vong ¢6 tir 3 dén 10 canh, trong d6 mdi nhém trong
sb cac nhém néu trén khong duoc thé hodc duoc thé biang tir 1 dén 5 nhém thé duoc
chon tir: halo, Ci.4 alkyl, Ci.4 haloalkyl, Ci.4 alkoxy, Ca4 ete alkyl, -ORA, -CN, =0,
-C(O)ORA, Ci.4 alkyl dugc thé bang -ORA, Ci.4 alkoxy duoc thé bing -ORA;

trong d6 RA duoc chon tir: H, Ci.4 alkyl, Ci.4 haloalkyl, benzyl hodc Ci.4 alkyl
duoc thé bing -ORE.

R! 14 nhém duge chon tir: Ci.6 alkyl, Ci.6 haloalkyl, C2- ete alkyl, -C(O)RA, Cs.
10 Xycloalkyl (t6t hon néu 1a Cs. xycloalkyl), Ce.10 aryl (t5t hon néu 1a phenyl hodc
indanyl), heteroxycloalkyl ¢ tir 3 dén 10 canh (tly ¥, c6 tir 3 d&én 6 canh), heteroaryl
c6 tir 3 dén 10 canh (ty ¥, c¢6 tir 3 dén 6 canh, vi dy, 5 hodc 6 canh), Ci¢alkyl dugc
thé bang Cs.10 xycloalkyl (tdt hon néu 1a Cs. xycloalkyl), C1.6 alkyl dugc thé bing Cs.
10 aryl (6t hon néu 13 phenyl), C1.6alkyl dugc thé bing heteroxycloalkyl ¢6 tir 3 dén
10 canh (tlty ¥, c¢6 tir 3 dén 6 canh), va Ci.salkyl dugc thé bing heteroaryl c6 tir 3 dén
10 canh (tuy y, c6 tir 3 dén 6 canh, vi du, 5 hoic 6 canh), trong d6 mdi nhém trong sb
céc nhém ndu trén khong duge thé hodc dugc thé bang tir 1 dén 5 nhém thé duge chon
ti: halo, Ci4 alkyl, Ci4 haloalkyl, Cis alkoxy, Ca4 ete alkyl, -OR”, -CN, =0,
-C(O)ORA, -C(O)NRARE, vong heteroxycloalkyl ¢6 tir 3 dén 6 canh, Ci.4 alkyl dwoc
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thé bang -ORA, C1.4 alkoxy duoc thé bang -ORA,

trong d6 R* duge chon tir: H, Ci4 alkyl, Ci-4 haloalkyl, benzyl hodc Ci.4 alkyl
duoc thé bang -ORH. ’

Theo c4c phuong 4n, R dwoc chon tir cac nhém duoc thé hodc khong duoc thé:
metyl, etyl, iso-propyl, propyl, hexyl, tert-hexyl, tert-butyl, trifloetyl, triflopropyl,
triflobutyl, diflopropyl, clopropyl, ete propyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclopentenyl, xyclohexyl, indanyl, bixyclo[3.1.0]hexyl, oxetan, tetrahydropyranyl,
tetrahydrofuranyl, pyrolidinyl, piperidinyl, phenyl, pyridyl, thiazolyl, Ci.s alkyl (t5t
hon néu 13 metyl hodc etyl) dugc thé bing oxetan, Ci.s alkyl (t5t hon néu 13 metyl hoic
etyl) dugc thé bing morpholin, Ci.g alkyl (t6t hon néu 13 metyl hoic etyl) dugc thé
bang tetrazol, Ci-s alkyl (t5t hon néu 12 metyl hodc etyl) duoc thé bang piperidin, Ci.s
alkyl (t5t hon néu 13 metyl hodc etyl) dugc thé bang xyclohexyl, Ci.galkyl (6t hon néu
12 metyl hodc etyl) dugc thé bang xyclopentyl, C1.s alkyl (tt hon néu 1a metyl hodc
etyl) dugc thé bang tetrahydropyranyl, C1.s alkyl (tt hon néu 13 metyl hoic etyl) dugc
thé bing pyrolidinyl, Cis alkyl (tt hon néu 13 metyl hoic etyl) dugc thé bing
pyridinyl, Cigalkyl (tt hon néu 13 metyl hoidc etyl) duoc thé bang phenyl, C1.s alkyl
(t6t hon néu 12 metyl hoc etyl) duoc thé bing tetrohydrofuran, va C.galkyl (t5t hon
néu 12 metyl hoic etyl) dugc thé bang xyclopropyl.

Theo cac phuong 4n, R! duge chon tir cdc nhém duoc thé hodc khong dugc thé:
metyl, etyl, iso-propyl, tert-hexyl, tert-butyl, triflo, etyl, ete propyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, indanyl, bixyclo[3.1.0]hexyl, oxetan,
tetrahydropyranyl, phenyl, pyridyl, Ci.s alkyl (tt hon néu 13 metyl hoic etyl) dugc thé
bang oxetan, C1.s alkyl (t5t hon néu la metyl hozc etyl) duoc thé bing morpholin, Ci.g
alkyl (tdt hon néu 12 metyl hoic etyl) dugc thé bang tetrazol, C.galkyl (t6t hon néu 1a
metyl hoic etyl) dugc thé bing piperidin, va Ci.salkyl (tt hon néu 1a metyl hodc etyl)
duoc thé bang xyclohexyl.

~Tét hon, néu R! duge thé bing tir 1 dén 5 nhém thé (thy ¥, tir 1 dén 4 nhém thé)
dugc chon tur: halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 alkoxy, Ci4 ete alkyl, -ORA,
-CN, =0, -C(O)ORA, -C(O)NRARE, heteroaryl c6 5 hodc 6 canh, vong
heteroxycloalkyl c6 tir 3 dén 6 canh, Ci.4 alkyl duoc thé bing -ORA, C14 alkoxy duogc
thé bang -ORA hodc mot nguyén tir ciia nhém R! duoc thé hai 14n dé tao thanh vong
heteroxycloalkyl hogc xycloalkyl c6 tir 3 dén 6 canh.
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Theo cac phuong 4n, R! duoc thé béng tir 1 @n 4 nhém thé dwoc chon tir: -OH,
=0, -OMe, -CN, metyl, etyl, propyl, isopropyl, tert-butyl, CFs, Cl, F, -OBn, -CO,H,
-COMe, -COqEt, -C(O)NH;, -C(O)NHMe, -C(O)NMe,, -C(O)NHOMe, pyridinyl,
pyrolidinyl, oxetanyl, tetrahydropyranyl, hodc tetrahydrofuranyl hoic mot nguyén tir
ctia nhém R! dwoc thé hai 14n dé tao thanh oxiran hodc oxetan.

Tuy ¥, R! dugc thé bing tir 1 dén 5 nhém thé (thy ¥ tir 1 dén 3 nhém thé) duoge
chon tir: halo, Ci4 alkyl, Ci.4 haloalkyl, Ci4 alkoxy, Ca4 ete alkyl, -ORA, -CN, =0,
-C(O)ORA, C14 alkyl dugc thé bang -ORA, Ci.4 alkoxy dugc thé bing -ORA. Theo céc
phuong 4n, R dugc thé bang tir 1 dén 3 nhém thé duoc chon tir: -OH, =0, -OMe,
-CN, metyl, CF3, Cl, F, -OBn, hoic -CO:Et.

Theo c4c phuong an, R! duge chon tir cdc nhém duge thé hodc khong duoc thé:
metyl, etyl, iso-propyl, tert-hexyl, tert-butyl, trifloetyl, ete propyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, indanyl, bixyclo[3.1.0Jhexyl, oxetan,
tetrahydropyranyl, phenyl, pyridyl, Ci.s alkyl (t6t hon néu 13 metyl hodc etyl) dugc thé
bang oxetan, Ci.galkyl (t6t hon néu 1a metyl hogc etyl) dugc thé bang morpholin, C.s
alkyl (t6t hon néu 13 metyl hoic etyl) dugc thé bing tetrazol, C1.salkyl (t5t hon néu 1a
metyl hodc etyl) dugc thé bang piperidin, va Ci.g alkyl (t6t hon néu 14 metyl hodc etyl)
dugc thé bang xyclohexyl,

trong d6 R! dugc thé bang tir 1 dén 5 nhém thé dugc chon tir: -OH, =0,
-OMe, -CN, metyl, CF3, Cl, F, -OBn, hoic -CO,Et.

Theo cac phuong 4n, R! duge chon tir cac nhém duoc thé hodc khong duoc thé:
metyl, etyl, iso-propyl, tert-hexyl, tert-butyl, trifloetyl,

trong d6 R! duogc thé bang tir 1 dén 5 nhém thé dugc chon tir: -OH, =0,
-OMe, -CN, metyl, CF3, Cl, F, -OBn, hoic -CO,Et.

R! ¢ thé duoc chon tir cac nhém c6 cong thic:
) /k Fe /k/OH J\/OMe
e red P v ® )W
F N7
o e T o
o FaC 3 FsC FsC
FsC o
) : )\O
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A, 0 Q 1o YT
55T At 3T
Voud, A0

Q\O_;
o
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~
~

CO,Et F
R! ¢6 thé duogc chon tir cdc nhém cé cong thic:
(%2 C%;/OH LW/L< /:%;
o)
h,

OH
N
X-"cF

U

o¥e
O P

HO
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Theo cac phuong 4n, R! dugc chon tir cde nhom duge thé hodc khdng dugc thé:
nhém vong cacbon ¢é tir 3 dén 10 nguyén tir cacbon, trong d6 khi duge thé, nhém R!
duoc thé b%xng tr 1 dén 5 nhém thé duoc chon tir: halo, Ci.4 alkyl, hodc -ORA, trong d6
RA duoge chon tir H hodc Ci.4 alkyl.

Theo céc phuong 4n, R! duge chon tir cdc nhom duge thé hoic khong duoc thé:
Cs.6 xycloalkyl hodc phenyl, trong d6 khi dugc thé, nhém R! dugc thé bing tir 1 dén 5
nhém thé dugc chon tir: halo, Ci.4 alkyl, hodc -ORA, trong d6 R* dugc chon tir H hodc
Ci-4 alkyl.

Theo cac phuong 4n dugc wu tién, R! duge chon tir cac nhom duge thé hoic
khong dugc thé: xyclohexyl, phenyl, xyclobutyl, xyclopentyl, bixyclo[3.1.0]hexyl,
piperidinyl, pyrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, difloisopropyl,
trifloisopropyl, (xyclopropyl)etyl, hodc (tetrahydropyranyl)etyl. Do d6, R! ¢6 thé duoc

chon tir cac nhém c6 cdng thire:
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Theo c4c phuong 4n duge wu tién, R! duge chon tir cac nhém duge thé hoac
khong duwoc thé:  xyclohexyl, phenyl, xyclobutyl, xyclopentyl hoic
bixyclo[3.1.0]hexyl. Tét hon, néu R! ¢6 thé duoc chon tir cic nhém cb cdng thuc:

<
OH OH

wwwv

O

5
Aee

Theo c4c phuong 4n duge wu tién, R! duge chon tir cac nhém duge thé hoic
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khong dugc thé: piperidinyl, pyrolidinyl, tetrahydropyranyl, tetrahydrofuranyl,
difloisopropyl, trifloisopropyl, (xyclopropyl)etyl, hodc (tetrahydropyranyl)etyl. Do do,

R! ¢6 thé duge chon tir cac nhdm c6 cdng thirc:

Theo m6t phwong 4n, hop chét ¢6 cong thire (I) ¢6 thé 13 hop chét c6 cong thirc

(VIa) va (VIb) hoic cac mudi duge dung clia no:

MeO MeO
o] o)
N ( > N ( >
H H
0 o o]
RERFN RERFN
/\ R? ]\
2 N 2 N
R N R N
l1 '1
R (Via) R (VIb)

Theo cach khéc, hop chit ¢6 cong thire (I) c6 thé 13 hop chit c6 cong thirc (VIc)

va (VId) hodc cdc mudi duge dung cua nd:

MeO MeO
o o}
N N
H )\\Q H LQ
0 0
R7 F F
RERFN RERFN
]\ R’ / N\
2 N 2 N
R N R N7
] 1
R? R

(Vic) (Vid)

Theo m6t phwong 4n, hop chét ¢ cong thire (I) ¢ thé 13 hop chét c6 cong thirc
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(VIIa) va (VIIb) hoic cac mudi dwoc dung ciia né:

MeO MeO
o) o)
O O
H H
o) , o)
RERFN R RERFN
DpC / \N RY DRC / \N
RPREN N RPRCN N
1 1
R (Vila) R (VIlb)

Theo phwong an khac, hop chit c6 cong thire (I) ¢6 thé 1a cac hop chét c6 cong

thirc (VIIc) va (VIId) hodc cac mudi duge dung ctia né:

MeO MeO
0 o}
N N
H H
0
R F RERFN F
RPRCN

\
_N
N
1
R1

(Vilc) (Viid)
Theo mét phuong 4n, hop chit c6 cong thire (I) c¢6 thé 13 cac hop chét c6 cong
thitc (VIIIa) va (VIIIb) hoic cac mudi duoc dung ciia nd

MeO MeO

o 0
O o
H H
0 0
E R’
RERFN RERFN
H,N / \N ¥ H,N / \N
oW oo
1 1
R (Villa) R (VIlib)

Theo phuong 4n khéc, hop chit c¢6 cong thirc (I) ¢6 thé 13 cac hop chit c6 cong

thire (VIIIc) va (VIIId) hodc cac mudi duoc dung ciia nd
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MeO MeO
o ¢ o)
N
0

P R F o oEnF F
RERFN RERFN

/\ R7 ]\

H,N N,N H,N '?'/N
R"l R1

(Vllic) (VIlid)

Theo mdt phuong &n, hop chit c6 cong thirc (I) ¢6 thé 1a cac hop chét c6 cong

thirc (IXa) va (IXb) hoic cac mudi duge dung ciia né

MeO MeO
0 o)
Nk@ N)\\©
H H
0 . 0
HoN R HoN
)\ R J \
N N
H2N ,)1/ HoN ',\1’
1
o (IXa) R (IXb)

Theo phwong 4n khéc, hop chit c6 cong thirc (I) c6 thé 1a cac hop chét c6 cong

thire (IXc) va (IXd) hodc cac mudi duoc dung ctia n6é

MeO MeO
0 0

N N

H )\Q H »\Q
o) . ! 0 '

H,oN R H,N
/ \N R? /4 \N
R? R?

(IXc) (IXd)

D0i v6i céc hop chat c6 edng thie (V1a), (VIIa), (VIIa), (IXa), (Vic), (VIIc),
(VIIIc), va (IXc), R7 ¢6 thé 1a nhém nhu duge x4c dinh trong bdn md ta nay, t5t hon

néu R7 ¢6 thé duoc chon tir: H, flo, metyl, metoxy, va -CHOH.

Theo phuong an dugc dic biét uu tién cia sang ché, R! 13 nhém cé cong thirc

L

R ™R, Do d6, hop chét cé cong thite (I) ¢6 thé 1a hop chét ¢ cong thite (X) hodc

muoi dugc dung cia no:
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(CR4aR4b)m_N\ RG
R3 / R5

N

trong d6 R4 dugc chon tir Ci alkyl hodc Ci-» haloalkyl va R'® dwoc chon tir
Ci1-4 alkyl khong duoc thé, Ci.4 haloalkyl, C1.4 alkyl dugc thé bing OH, Ci.4 alkyl dugc
thé bing OMe, heteroaryl ¢6 5 hoic 6 canh, vong heteroxycloalkyl c6 tir 3 dén 6 canh,

RIA R1B X)

phenyl, hofc nhém vong cacbon c¢é tir 3 dén 10 nguyén t cacbon (nhw vong
xycloalkyl ¢ tir 3 dén 10 canh); véi didu kién 1a khi R' 1a Cy.2 alkyl thi R'® khong 12
nhém Ci.4 alkyl khéng duoc thé.

Tét hon, néu R'* dugce chon tir metyl, diflometyl hodc triflometyl, va R!B dugc
chon tir metyl, etyl, propyl, triflometyl, diflometyl, trifloetyl, -CH,OH, -CH.CH>OH,
-CH,OMe, pyrolidinyl, piperidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyridnyl,
phenyl, xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl; véi didu kién 1a khi
R'# khong 14 metyl thi R'® khong 13 metyl, etyl, hodc propyl. Theo c4c phuong 4n, R'A
1a triflometyl.

Tét hon, néu R'A dugc chon tir metyl hodc triflometyl, va R'® dugc chon tir
metyl, etyl, propyl, triflometyl, diflometyl, trifloetyl, -CH,OH, -CH20Me, pyrolidinyl,
piperidinyl, tetrhydrofuranyl, tetrahydropyranyl, pyridnyl, phenyl, xyclopropyl,
xyclobutyl, xyclopentyl, hodc xyclohexyl; véi didu kién 14 khi R'A khong 13 metyl thi
R'B khong 1 metyl, etyl, hodc propyl. Theo cic phuong 4n, R!4 13 triflometyl.

Cac hop chét ¢6 cong thirc (I) ¢6 thd 1a hop chét c¢6 cong thirc (IT) hodc cac

mudi duge dung cia né:

(CR4aR4b)m __N\ RG
A2 R®
17\
3 A A
iz_fA5
\
R2 4 N

N
R1A/k R1B (Xn

trong d6 0, 1 hodc 2 nhém trong s6 cic nhém Al, A2, A* va AS doc lap duogce
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chon tir N va nhém con lai 1a CR7.
Theo médt phwong 4n, cic hop chét c¢6 cong thic (I) 14 cac hop chét c6 cong
thtc (XIIa), (XIIb), (XIIc) va (XIId):
0 OMe

O  OMe ‘
4ap4by
(CR4aR4b)m_N (CR R )m ,\{
/ 5 A2 RS
R3 R 1’/ \
A A A4
/ \ %AS’
R? N
N

R? N
R1A*R1B (Xlla) N (XIIb)
R1A* 18 O OM
O OMe R e
(CR4aR4b)m—l\{ , (CR4aR4b)m———-l\{ 5
A R
3 R5 ‘,
3 /
2/2/_—\\; F %AS F
R .
N /\
' R? N
R1AJ\R1B (Xllc) i (XIld)
R1A R1B

Theo cac phuong 4n, hop chit ¢6 cong thirc (I) ¢ thé 13 cac hop chit c¢6 cong
thire (XIIla), (XIIIb), (XIIlc), (XIIId), (XIIIe) hodc (XIIIf) hoic cac mubi duge dung

cua no:

o)

Vo

o (CR4aR4b)m_N RG 0 )J\
/ H f—N R6
RERFN A RERFN Az~ H
)\ 7\
DRC _N DRC _N
R*R*N N R"R*N N
R1A*R1B (XlHa) R1A*R1B (XIilb)
O OMe
o] OMe
o (CR4aR4b)m—_‘H 0
N
RERFN A/ RERFN x~ H
DRC / \N DRC / \N
R”R*N N R”R*N N”
RM*RVB (Xlllc) R1AJ\ (Xllid)

R1B
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o)
0 (CR4aR4b
/ \ / \
RPRCN RPRCN
VN 1 (Xllle) ik - (i)

Theo mét phwong &n, hop chét c6 cong thic (I) c6 thé 1a cac hop chit c6 cong
thire (XIVa), (XIVb), (XIVc) va (XIVd) hodc cac mudi duoc dung ciia né:

MeO MeO
o o)
N ( >
H
RERFN R RERFN
7\ R” / \
N
N/ (XIVa) R? / (XIVb)
R1A MeO R1A*R‘1B MeO
o)
N
)‘\Q ;
o)
RERFN RERFN F
/ \ R’ /4 \
R2
R“‘ R1B (XIVe) R“\’kRm (XIVd)

Theo mdt phuong 4n, hop chit c6 cong thirc (I) ¢6 thé 13 cac hop chit c6 cong
thirc (XVa), (XVb), (XVc) va (XVd) hoic cac mudi duoc dung cua né:

MeO MeO
O (0]
N
H >‘\/\
RERFN RERFN
\ \
RPRCN / / RPREN 4 , ‘
R1A R1B (Xva) R1A R1B (XVb)
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MeO
0
N
H
0 ) ' 0
RERFN R RERFN
DpC \N R7 DpC \N
RPRON-N - RPRONN -
R1A/k R1B (XVC) R1A/L R1B (XVd)

Trong c4c hop chit ¢ cong thire (XVa), (XVb), (XVc) va (XVd), R¢ va RP ¢6
thé 1a H. Trong cac hop chit c6 cong thirc (XVa), (XVb), (XVc) va (XVd), RE va RF
c¢6 thé 13 H. Trong céc hop chit ¢é cbng thire (XVa), (XVb), (XVc) va (XVd), R€ va
RP c6 thé 1a H va RE vA RF ¢6 thé 1a H.

Theo mot phwong 4n, hop chit c6 cong thire (I) c¢6 thé 1a céc hop chét c6 cong
thirc (XVa), (XVb), (XVc) va (XVd) hodc cac mudi duge dung ctia né:

OMe (0] OMe
(CR#R*),, —N (CR*R®)p—N
A2 RS A2 RS
1l/ \A4 A1,, \A4 ’
R 4 R 4
\As \A5
\ \
R2 /N/N R? /N,N
/k H (XVia) kH (XVib)
BN
R N pis o oMe R" g O OMe
(CR#R#), —N (CR*R*®);, —N
A R® A2 R®
A1 \A4 A1 \A4
R® ., F RS — i F
A A
\ ' \
R2 / N R2 / N
i ’ (XVIc) N ’ (XVId)
R1A R1B R1A R1B

Theo céc phwong 4n ctia céc hop chit ¢6 cong thie (XVIa), (XVIb), (XVIc) va
(XVId), Al, A2, A*va A5 1a CH, hoic A!, A*va A’ 1a CH va A% 1a CH, hodc A2, A* va
AS1aCHva A'1a CF.

Theo cac phuong 4n ctia cic hop chét c6 cong thie (XVIa), (XVIb), (XVIc) va
(XVId), R? 1a -NRCRP va R? 1a -C(O)NRERY. Tuy y, R° vaRP1aHva REvaRF 1a H.
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Nhém c4c hop chét duoc thé hién bang cong thirc (X), titc 14 trong d6 R! 1a
-CHR!R!B, 13 nhém hop chit c6 hoat tinh.
Céc hop chét duoc wu tién ctia sang ché bao gdm céc hop chét c6 cong thic:
(0] (0]

(0]
MeO NH2 MeO NH2 MeO
(0]
\ A /N
/N,N HzN N’N H2N N’N
é @,OH /*\
0} (0]

MeO E
© MeO MeO
o]
\ ? °
2 H2
@ @ o CF4

(0]
Nﬁ~©
MeO NE\Q
MeO
N N |\
N

_N
H,N
U ey :
O N~ |
N (0]

O

OMe
O o) o)
MeO MeO
H,
\
N /
N HuN N’N

\N \* iN
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NH,

NH
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MeO
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NH
MeO

NH,

NH

MeO

OEt
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MeO

MeO

I
=z

NH

HoN

MeO

NH

NH

NH

OH

MeO

MeO

MeO

NH
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MeO

MeQ

MeO

NH

NH

NH

CO,H
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MeO

MeO

1N

MeO

NH
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OH
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Hop chét ¢6 cong thirc (I) c6 thé 13 hop chét dwoc chon tir cac hop chét ¢6 cong

thirc:
MeO MeO
o o)
NH
HoN
H,N

FiC™ ‘\N
=

Hop chit c6 cong thirc (D) cling c6 thé dugc chon tir cac hop chét c¢6 cong thirc:
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0
HoN
T
HN" SN
*
F
F N
MeO
MeO MeO o)
o) o)
NH

NH NH

o F F o F

0 H,N
H2N H2N / \
/\ /\ H2N ’N
H NS N HN" S N
*
* £ e
NH F
F F
F F o

Mbt s6 hop chit trong s6 cac hop chit trén day c6 mot hodc nhidu tim khong
d6i xtmg, vi du, mot hodc hai tim khong dbi xtmg. T4t ca cac chit ddng phan dbi anh
va céc chit ddng phan khong dbi quang ctia cac hop chit trén day déu thude pham vi
ctia sang ché. Mot s6 tam khong dbi ximg dugc thé hién trén céc hop chét trén day véi
ky hiéu *. Céc hop chét nay c6 thé c6 cac tdm khong ddi xtng, ngoai cac tAm khong
abi xtmg duoc thé hién vé6i ky higu *. Theo mot phuong an, cc hop chét theo sang ché
¢6 cdu hinh (R) & t4m 14p thé. Theo phwong 4n khéc, cac hop chit theo sang ché c6 ciu
hinh (S) & tAm 1ap thé. Khi céc hop chit c6 hai tAm 14p thé, cac tim lap thé ndy c6 thé
¢6 chu hinh (R),(R), cdu hinh (S),(R), cAu hinh (R),(S) hodc ciu hinh (S),(S). Sang ché
cling bao gém ca hén hop raxemic ctia cac hop chit nay.

Céc hop chit c6 cong thirc (I) ¢6 thé 13 hop chit dwoc chon tir cac hop chit c6

cong thic:
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MeO
MeO MeO o
0 o
NH
NH NH
0
0 0 HoN
HZN H2N / \N
N\ ]\ HaN"> N
HN" SN HN- SN H
H H * F
3 \ I
(e} o) 0
MeO MeO MeO
o) i o) i_ o) >;
NH NH NH
0 o] 0
H,N HoN H,N
N J /
N N N
H2N N’H HZN N’H HQN N H
F K_F K F
*"/H * //H %* H
0 0 0
MeO MeQO
0 0 OMeO
NH 3 ) NH 3 > NG
0 0 o F
H,N H,N HoN
/A /A \
F,HC N,: F,HC Nf':i HA I\
W \H
é é FSC)\
o 0
MeO MeQ MeO
0 0 o)
NH NH
F 0 F o F
HoN H,N
/N J X
HaN— >N HN S N

Hop chét bt ky dugc md ta trong cac vi du cling tao thanh mdt phin ciia séng
ché. Sang ché nay bao gdbm céc hop chit thudc pham vi ciia cong thirc (I) va theo khia
canh khéc, hop chit bit ky va tit ca cac hop chét trung gian méi trong qué trinh téng
hop céc hop chit c6 cong thie (D).

Céc hop chét ¢6 cong thie (I) it duoc vu tién hon duoc thé hién dudi ddy. Theo
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mdt sb phwong 4n, cac hop chit duoc thé hién dudi ddy khong tao thanh mot phin cla

sang ché.
Q 0
NE\Q NE\Q
NH, MeO NH, MeO
HoN /N’\N H,N [N

NH,
o
/B
H2N N’N
oél\c:F3

Theo khia canh khéc, sang ché dé xuit hop chét ¢6 cong thirc bat ky dugc bdc
16 & day dé ding 1am thude.

Theo khia canh khéac, hop chit c¢6 cong thic bat ky & day duge ding dé diéu tri
bénh dugc didu bién bdi tyrosin kinaza Bruton (BTK). Cac bénh thuong duoc diéu
bién bai BTK 13 cac bénh s& dwoc didu tri bang cach tc ché BTK bing cach sir dung
hop chét theo sang ché. Hop chit c6 cong thirc bat ky dugc boc 16 & ddy c6 thé ding
dé didu tri bénh c6 thé diéu tri bang cach e ché tyrosin kinaza Bruton (BTK).

Phuong phép @c ché BTK 13 phuong phap méi dé diéu tri nhidu bénh khac nhau
& ngudi lién quan dén su hoat hoa khéng thich hop cua céc té bao B, bao gdm cac rdi
loan ting sinh té bao B, bénh 4c tinh t& bao B, cic bénh mién dich, vi du, bénh tir
mién, tinh trang bénh do di mién dich, va rdi loan do viém, hoic bénh xo héa. Cu thé,
phuong phap e ché BTK 14 phuong phap méi dé didu tri nhiéu bénh khic nhau &
ngudi lién quan dén sy hoat héa khéng thich hop cua céc té bao B, bao gdm bénh ac
tinh t& bao B, bénh mién dich, vi dy, bénh tu mién va rdi loan do viém.

Theo céc phuong 4n, bénh c6 thé didu tri bing cach e ché BTK c6 thé duoc
chon tir: bénh ung thw, u lymphd, bénh bach céu, bénh ty mién, chimg r6i loan do
viém, tinh trang bénh do di mién dich, hodc bénh xo héa. Cac bénh cu thé c6 thé didu
tri bing céch trc ché BTK ¢6 thé duge chon tir: bénh 4c tinh té bao B, u lymphd té biao
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B, u lympho t& bao B 16n lan téa, bénh bach ciu dang t& bio lymphd man tinh, u
lymphd khoéng Hodgkin, vi du, u lymphd té bao B 16n lan téa-té bao B hoat héa (ABC-
DLBCL), u lymphd t& bao vo, u lymphd dang nang, bénh bach ciu té bao tua, u
lymphd khong Hodgkin t& bao B, bénh macroglobulin-huyét Waldenstrom, bénh da u
tuy, bénh ung thu xwong, bénh di cin xwong, u lymphd dang nang, u lymphd t& bao
lymphd man tinh, bénh bach cdu tién t& bao lymphd t& bao B, u lymphd twong bio
lymphd, u lymphd ving ria lach, bénh u tiy twong bao, u tuong bio, u lymphd té bao
B ving ria ngoai hach, u Ilymph6 t& bao B ving ria hach, u lymphé t& bao B 16n trung
thit (tuyén wc), u lymphd t& bao B 16n trong mach, u lymphd tran dich nguyén phat,
bénh bach ciu/u lymphd Burkitt, bénh u hat dang u lympho, bénh viém rudt, bénh
viém khép, bénh luput, bénh viém da khép dang thip, bénh viém khép vay nén, bénh
viém xuong khép, bénh Still, bénh viém khép tudi thiéu nién, bénh d4i thdo dudng,
bénh nhuoc co ning, bénh viém tuyén giap Hashimoto, bénh viém tuyén giap Ord,
bénh Graves hoi chimg Sjogren, bénh xo cling rai rac, hdi chiing Guillain-Barre, bénh
viém ndo tiy cAp tinh rai rdc, bénh Addison, hoi chimg rung giat méit-gidt rung co,
bénh viém cing khép dbt sdng, hoi ching khang thé khang phospho-lipit, bénh thiéu
mau khong tdi tao, bénh viém gan tw mién, bénh tiu chay md&, hoi ching
Goodpasture, bénh ban xuit huyét giam tiéu cau tu phat, bénh viém day thin kinh thi
giac, bénh cig bi, bénh xo gan mat nguyén phat, hdi chung Reiter, bénh viém dong
mach Takayasu, bénh viém dong mach thai dwong, bénh thiéu mau tan huyét tw mién
néng, bénh u hat Wegener, bénh vay nén, bénh rung toc 16ng toan than, bénh Behcet,
chitng mét méi man tinh, chiing loan than kinh sinh dudng gia dinh, bénh lac mang
trong tt cung, bénh viém bang quang k&, bénh ting trwong luc thin kinh-co, bénh
cting bi, chitng dau 4m hd man tinh, bénh mé ghép chdng tac chu, sy céy ghép, su
truyén, bénh phan vé, bénh di tmg, chiing ting nhay cam typ I, bénh viém két mac dj
ung, bénh viém miii di mg, bénh viém da di img, bénh hen, bénh viém rudt thira, bénh
viém bd mi, bénh viém tiéu phé quéan, bénh viém phé quéan, bénh viém tdi thanh mac,
bénh viém cb tir cung, bénh viém dudng mat, bénh viém tii mat, bénh viém rudt két,
bénh viém két mac, bénh viém bang quang, bénh viém tuyén 18, bénh viém da, bénh
viém da-co, bénh viém nfo, bénh viém mang trong tim, bénh viém mang trong tir
cung, bénh viém rudt non, bénh viém rudt non-két, bénh viém mom 16i cau, bénh viém

mao tinh hoan, bénh viém mac, bénh viém md xo, ching viém da day, bénh viém da
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day-ru6t, bénh viém gan, bénh viém tuyén md héi mung mu, bénh viém thanh quan,
bénh viém v, bénh viém mang ndo, bénh viém ty, bénh viém co tim, bénh viém co,
bénh viém than, bénh viém budng trimg, bénh viém tinh hoan, bénh viém xuong, bénh
viém tai, bénh viém tuy, bénh viém tuyén mang tai, bénh viém ngoai mang tim, bénh
viém mang bung, bénh viém hong, bénh viém mang phdi, bénh viém tinh mach, bénh
viém phdi khu trd, bénh viém phdi, bénh viém niém mac tryc trang, bénh viém tuyén
tién liét, bénh viém than-bé than, bénh viém miii, bénh viém voi ti cung, bénh viém
xoang, bénh viém miéng, bénh viém mang hoat dich, bénh viém gin, bénh viém
amidan, bénh viém mang mach nho, bénh viém &m dao, bénh viém mach, bénh viém
am ho, bénh xo hoa phdi, bénh xo héa phdi tu phat (IPF), bénh viém phbi mo k& thong
thudng (UIP), bénh phdi mé k&, bénh viém xo phé nang v6 cin (CFA), bénh viém téc
tiéu phé quan, chimg gifin phé quan, bénh gan nhiém md, bénh tuyén bd nhon (vi dy,
bénh viém gan nhiém md khong do ruou (NASH), bénh gan t mat (vi du, bénh xo gan
mat nguyén phat (PBC), bénh xo0 gan, bénh xo hoa do rugu gy ra, bénh ton thwong
dudng mat, bénh xo héa dudong mit, bénh & mat hodc bénh dudong mat. Theo mot sd
phuong 4n, bénh xo héa gan bao gdm, nhung khong chi gi6i han &, bénh xo hoéa gan di
kém v&i chimg nghién ruou, bénh nhidm virut, vi dy, bénh viém gan (vi dy, bénh viém
gan C, B hodc D), bénh viém gan ty mién, bénh gan nhiém m& khéng do ruou
(NAFLD), bénh xo héa thé khi tién trién, bénh do tiép xtic véi ddc t hodc chit kich
thich (vi du, ruou, duge chét trong dugc phdm va céc doc td trong mdi trudng), bénh
x0 hoa thin (vi dy, bénh xo hda thdn man tinh), bénh than di kém véi sy tbn thuong/xo
hoéa (vi du, bénh than man tinh di kém vé&i bénh dai thao dudong (vi du, bénh thén do
dai thdo duong)), bénh luput, bénh cting bi than, bénh viém cAu than, bénh xo0 cing
cAu than khu tra ting phz‘”in, bénh xo héa thin-bénh than IgA di kém vdi bénh thdn man
tinh & ngudi (CKD), bénh than tién trién man tinh (CPN), bénh xo héa k& dng than, tic
ni€u quan, bénh ure-huyét man tinh, bénh viém than k& man tinh, bénh than do tiép
xtic véi blrc xa, bénh xo cimg tiéu ciu than, bénh viém than-tiéu ciu tién trién (PGN),
su tén thuong mao mach do ching huyét khéi/ndi mo, bénh than lién quan dén virut
HIV, hodc bénh xo hoa di kém véi sy tiép xtic v6i doc t6, chit kich thich, hodc chét
héa tri liéu, bénh xo hoa di kém véi bénh cliig bi; bénh xo héa rudt do su bic xa gy
ra; bénh xo héa di kém véi rdi loan do viém & rudt trude nhu chimg viém da ddy man

tinh va thyc quan Barrett, va/hodc bénh xo héa di kém véi roi loan do viém & rudt sau,
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nhu bénh viém rudt (IBD), bénh viém rudt két man loét va bénh Crohn, bénh thodi hod
diém vang lién quan dén tudi gia, bénh vong mac do déi thdo dudng, bénh vdng mac &
tré sinh nonva bénh ting nhan ap tao mach méi.

Bénh 4c tinh t& bao B, u lymphd t bao B, u lympho té bao B 16n lan tda, bénh
bach cdu dang té bao lymphd man tinh, u lymphd khong Hodgkin, vi dy, u lymphd té
bao B 16n lan tda-t& bao B hoat hoa (ABC-DLBCL), u lymphé t& bao vo, u lymphd
dang nang, bénh bach cdu té bao tua, u lymphd khong Hodgkin té bao B, bénh
macroglobulin-huyét Waldenstrom, bénh da u tuy, bénh ung thu xwong, bénh di can
xuong, u lymphd té bao lymphd man tinh, bénh bach cu tién té bao lymphd té bao B,
u lymphd tuong bao lymphd, u lymphd vung ria lach, bénh u tiy twong bao, u twong
bao, u lymphd t& bao B ving ria ngoai hach, u lymphd té bao B ving ria hach, u
lymphd té bao B 16n trung thit (tuyén tc), u lymphd t& bao B 16n trong mach, u
lymphd tran dich nguyén phat, bénh bach ciu/u lymphd Burkitt, va bénh u hat dang u
lymphd 14 céc vi du vé bénh ung thu, u lymphd va bénh bach cdu c6 thé didu tri b%mg’
cach trc ché BTK.

Bénh 4c tinh té bao B, u lymphé t& bao B, u lympho té bao B 16n lan tda, bénh
bach cau dang té bao lymphd man tinh, u lympho khong Hodgkin, vi dy, u lymphd té
bao B 16n lan tda-té bio B hoat héa (ABC-DLBCL), u lymphd t& bao vé, u lymphd
dang nang, bénh bach ciu t& bao tua, u lymphé khéng Hodgkin t& bao B, bénh
macroglobulin-huyét Waldenstrom, bénh da u tuy, bénh ung thu xuong va bénh di cin
xuong 13 cac vi du vé& bénh ung thw, u lymphd va bénh bach cau cé thé diéu tri bang
cach trc ché BTK.

Bénh viém khép, bénh xo ciing rai rac, chimg lodng xuong, hdi chimg rudt kich
thich, bénh viém rudt, bénh Crohn, bénh luput, bénh viém da khép dang thip, bénh
viém khép vay nén, bénh viém xuong khép, bénh Still, bénh viém khép tudi thiéu
nién, bénh dai thio dudng, bénh nhugc co ning, bénh viém tuyén gidp Hashimoto,
bénh viém tuyén giap Ord, bénh Graves, hdi ching Sjogren, hdi chiing Guillain-Barre,
bénh viém n3o tiy cdp tinh rai rac, bénh Addison, hdi ching rung giat mét-gidt rung
co, bénh viém ctng khép dbt séng, hoi ching khéng thé khédng phospho-lipit, bénh
thidu mau khong tai tao, bénh viém gan tu mién, bénh tidu chady md, hdi chimg
Goodpasture, bénh ban xuét huyét giam tiu cau tu phét, bénh viém day than kinh thi

giac, bénh clng bi, bénh xo gan mat nguyén phat, hoi ching Reiter, bénh viém dong

-53-



32417

mach Takayasu, bénh viém déng mach thai duong, bénh thiéu méu tan huyét tu mién
néng, bénh u hat Wegener, bénh vay nén, bénh rung téc 10ng toan than, bénh Behcet,
chimg mét moi man tinh, chiing logm than kinh sinh dudng gia dinh, bénh lac mang
trong t& cung, bénh viém bang quang k&, bénh ting truong luc thin kinh-co, bénh
cing bi, va ching dau &m h6 man tinh, bénh hen, bénh viém rudt thira, bénh viém bo
mi, bénh viém tiéu phé quan, bénh viém phé quan, bénh viém tii thanh mac, bénh
viém cb tir cung, bénh viém dudng mét, bénh viém tii mat, bénh viém rudt két, bénh
viém két mac, bénh viém bang quang, bénh viém tuyén 18, bénh viém da, bénh viém
da-co, bénh viém n3o, bénh viém mang trong tim, bénh viém mang trong t& cung,
bénh viém rudt non, bénh viém rudt non-két, bénh viém mom 15i ciu, bénh viém mao
tinh hoan, bénh‘ viém mac, bénh viém mo xo, chiing viém da day, bénh viém da day-
rudt, bénh viém gan, bénh viém tuyén md hdi mung mu, bénh viém thanh quan, bénh
viém vu, bénh viém mang nfo, bénh viém tiy, bénh viém co tim, bénh viém co, bénh
viém than, bénh viém budng tring, bénh viém tinh hoan, bénh viém xuong, bénh viém
tai, bénh viém tuy, bénh viém tuyén- mang tai, bénh viém ngoai mang tim, bénh viém
mang bung, bénh viém hong, bénh viém mang phdi, bénh viém tinh mach, bénh viém
phdi khu tri, bénh viém phéi, bénh viém niém mac tryc trang, bénh viém tuyén tién
liét, bénh viém thin-bé thin, bénh viém mii, bénh viém voi tir cung, bénh viém xoang,
bénh viém miéng, bénh viém mang hoat dich, bénh viém gin, bénh viém amidan, bénh
viém mang mach nho, bénh viém am dao, bénh viém mach, bénh viém 4m hd, bénh
md ghép chdng thc chu, sy cly ghép, su truyén, bénh phan vé, bénh di ung, chimg tang
nhay cam typ I, bénh viém két mac di ung, bénh viém miii di ing, va bénh viém da di
mg 13 cac vi du v& bénh mién dich c6 thé didu tri bang céach trc ché BTK.

Bénh viém khép, bénh hen, bénh viém rudt thira, bénh viém bd mi, bénh viém
tiéu phé quan, bénh viém phé quan, bénh viém tdi thanh mac, bénh viém cd ti cung,
bénh viém dudng mat, bénh viém tii mét, bénh viém rudt két, bénh viém két mac,
bénh viém bang quang, bénh viém tuyén 18, bénh viém da, bénh viém da-co, bénh
viém ndo, bénh viém mang trong tim, bénh viém mang trong tir cung, bénh viém rudt
non, bénh viém rudt non-két, bénh viém mom 15i ciu, bénh viém mao tinh hoan, bénh
viém mac, bénh viém md xo, ching viém da day, bénh viém da day-rudt, bénh viém
gan, bénh viém tuyén md héi mung mu, bénh viém thanh quan, bénh viém vy, bénh

viém mang ndo, bénh viém tly, bénh viém co tim, bénh viém co, bénh viém thén,
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bénh viém budng trimg, bénh viém tinh hoan, bénh viém xwong, bénh viém tai, bénh
viém tuy, bénh viém tuyén mang tai, bénh viém ngoai mang tim, bénh viém mang
bung, bénh viém hong, bénh viém mang phéi, bénh viém tinh mach, bénh viém phdi
khu trd, bénh viém phdi, bénh viém niém mac truc trang, bénh viém tuyén tién liét,
bénh viém than-bé than, bénh viém miii, bénh viém voi tir cung, bénh viém xoang,
bénh viém miéng, bénh viém mang hoat dich, bénh viém gin, bénh viém amidan, bénh
viém mang mach nho, bénh viém dm dao, bénh viém mach, va bénh viém dm ho 1a céc
vi du v& rdi loan do viém c6 thé didu tri béng cach trc ché BTK.

Bénh luput va hdi ching Sjégren, bénh viém da khép dang thip, bénh viém
khép vay nén, bénh viém xuong khép, bénh Still, bénh viém khép tudi thiéu nién,
bénh déi thdo dudng, bénh nhuoc co ning, bénh viém tuyén gidp Hashimoto, bénh
viém tuyén gidp Ord, bénh Graves, hdi chimg Sjogren, hdi chimg Guillain-Barre, bénh
viém ndo tuy cAp tinh rai rdc, bénh Addison, hoi chimg rung giat mét-giat rung co,
bénh viém cimg khép dbt séng, hdi ching khang thé khang phospho-lipit, bénh thiéu
mau khong tai tao, bénh viém gan tu mién, bénh tiéu chdy m&, hoi chimg
Goodpasture, bénh ban xuit huyét giam tidu ciu tw phat, bénh viém day than kinh thi
giac, bénh cliig bi, bénh xo gan mat nguyén phat, hoi chimg Reiter, bénh viém ddng
mach Takayasu, bénh viém dong mach thai duong, bénh thiéu m4u tan huyét tw mién
néng, bénh u hat Wegener, bénh vay nén, bénh rung téc 16ng toan than, bénh Behcet,
chirng mét méi man tinh, chimg loan than kinh sinh dudng gia dinh, bénh lac mang
trong tir cung, bénh viém bang quang k&, bénh ting truong luc thdn kinh-co, bénh
cing bi, va chimg dau &m hd man tinh 1a cac vi du vé bénh tw mién c6 thé didu trj bang
cach e ché BTK.

Bénh mo6 ghép chéng tac chu, su cdy ghép, su truyén, bénh phan vé, bénh di
{ing, chimng ting nhay cam typ I, bénh viém két mac di img, bénh viém mii di ting, va
bénh viém da di tng 1 cac vi du v& bénh do di min dich c¢6 thé diéu tri bing cach wc
ché BTK.

Bénh xo hoa phdi, bénh xo héa phdi t phét (IPF), bénh viém phdi mo k& thong
thudng (UIP), bénh phdi mé k&, bénh viém xo phé nang vd cin (CFA), bénh viém tic
tidu phé quan, chimg gian phé quan, bénh gan nhiém m&, bénh tuyén ba nhon (vi dy,
bénh viém gan nhiém m& khong do rugu (NASH), bénh gan & mat (vi du, bénh xo gan
mat nguyén phat (PBC), bénh xo gan, bénh xo hda do rugu gay ra, bénh tén thuong
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duong mat, bénh xo héa duong méit, bénh & mat hodc bénh dudng mat. Theo mdt sd
phwong 4n, bénh xo héa gan bao gdm, nhung khong chi giéi han &, bénh xo héa gan di
kém v&i chimg nghién rugu, bénh nhiém virut, vi dy, bénh viém gan (vi du, bénh viém
gan C, B hodc D), bénh viém gan ty mién, bénh gan nhiém m& khong do rugu
(NAFLD), bénh xo héa thé khéi tién trién, bénh do tiép xvc véi doc 6 hodc chit kich
thich (vi duy, ruou, dugce chét trong dugc phdm va céc doc t6 trong mdi trudng), bénh
x0 héa thén (vi dy, bénh xo hoa than man tinh), bénh thén di kém véi su tdn thuong/xo
héa (vi du, bénh thdn man tinh di kém véi bénh dai thado dudng (vi du, bénh thin do
déi thdo dudng)), bénh luput, bénh cliing bi thin, bénh viém cAu thin, bénh xo cung
céu than khu trd timg phin, bénh xo héa than-bénh than IgA di kém v&i bénh thin man
tinh & ngudi (CKD), bénh thén tién trién man tinh (CPN), bénh xo héa k& 6ng thén, tic
niéu quan, bénh ure—huyét man tinh, bénh viém thin k& man tinh, bénh than do tiép
xtc v6i biic xa, bénh xo ctng tidu cau than, bénh viém than-tiéu cau tién trién (PGN),
su tén thuwong mao mach do ching huyét khéi/ndi md, bénh thén lién quan dén virut
HIV, hogic bénh xo héa di kém véi sy tiép xic véi doc td, chit kich thich, chit hoa tri
liéu, bénh xo hda di kém v4i bénh cliing bi; bénh xo hda rudt do su blrc xa gy ra; bénh
xo hoa di kém véi ri loan do viém & rudt trude nhw ching viém da day man tinh va
thuc quan Barrett, va/hodc bénh xo héa di kém véi rdi loan do viém & rudt sau, nhu
bénh viém rudt (IBD), bénh viém rudt két man loét va bénh Crohn, bénh thoai hod
diém vang lién quan dén tuéi gia, bénh véng mac do dai thdo dudng, bénh vong mac &
tré sinh non va bénh ting nhin 4p tao mach méi 14 cac vi du vé& bénh xo hoa c6 thé
diéu tri bing cach trc ché BTK.

Bénh viém khép, bénh xo cling rai rac, ching lodng xuong, hdi chirng rudt kich
thich, bénh viém rudt, bénh Crohn va bénh luput 13 cac vi du vé bénh mién dich ¢6 thé
diéu tri bang cach trc ché BTK. Bénh khép 13 vi du vé 1di loan do viém c6 thé didu tri
bang cach wrc ché BTK. Bénh luput va hoi chimg Sjdgren 1a vi du v& bénh tu mién c6
thé diéu trj bing cach trc ché BTK.

Bénh bit ky trong sd cac bénh d4 dugc boc 16 trén ddy 13 bénh c6 thé didu tri
bang cach trc ché BTK c6 thé dugc diéu tri bang hop chit theo sang ché, hoic ¢ thé
duoc didu tri theo phuong phap bao gdm bude st dung hop chit theo sang ché, holic
¢6 thé duge didu tri bing thubc dwoc san xudt bang cach st dung hop chat theo sang

ché.
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Theo c4c phwong 4n, hop chat theo sang ché c6 thd ding @ diéu tri: bénh ung
thu, u lymphd, bénh bach cAu, bénh mién dich, bénh ty mién va rdi loan do viém. Hop
chét theo séang ché c6 thé ding dé didu tri céc bénh cu thé duoc chon tir: bénh 4c tinh
té bao B, u lymphd t& bao B, u lymphd t& bao B 16n lan téa, bénh bach cau dang té bao
lymphd man tinh, u lympho khéng Hodgkin, vi du, u lympho t& bao B 16n lan toa-té
bao B hoat héa (ABC-DLBCL), u lymphd t& bao v6, u lymphd dang nang, bénh bach
cdu t& bao tua, u lymphd khong Hodgkin t& bao B, bénh macroglobulin-huyét
Waldenstrom, bénh da u tuy, bénh ung thu xuong, bénh di cdn xwong, bénh viém
khép, bénh xo cling rai rac, ching lodng xuwong, hdi chiung rudt kich thich, bénh viém
rudt, bénh Crohn, hdi ching Sjogren va bénh luput. Cac hop chét nay cé thé cling
duge st dung dé diéu tri cac rdi loan lién quan dén sy ghép than.

Theo mdt phuong an, hop chit theo sang ché c6 thé ding dé diéu tri céc bénh
cu thé dugc chon tir: bénh 4c tinh t& bao B, u lymphé té bao B, u lymphé té bao B 16n
lan téa, bénh bach ciu dang té bao lymphd man tinh, u lymph6 khéng Hodgkin, vi du,
u lymphd té bao B 16n lan toa-té bao B hoat héa (ABC-DLBCL), u lymphd té bao vo,
u lymphd dang nang, bénh bach ciu té bao tua, u lymphd khong Hodgkin t& bao B,
bénh macroglobulin-huyét Waldenstrom, bénh da u tuy, bénh luput va bénh khép.

Theo mdt khia canh, sang ché mé ta phuong phap didu tri bénh dugc diéu bién
béi tyrosin kinaza Bruton, trong d6 phuong phép ndy bao gdm budc cho bénh nhan
can didu tri sir dung luong c6 tac dung diéu tri ctia hop chét theo sang ché.

Phuong phép diéu tri c6 thé 13 phuong phap didu tri bénh c6 thé didu tri bing
céch e ché tyrosin kinaza Bruton.

Sang ché con md ta phwong phéap didu tri bénh duge chon tir: bénh ung thu, u
lympho, bénh bach cau, bénh mién dich, bénh tw mién va ri loan do viém, trong dé
phuong phép nay bao gdm budc cho bénh nhén cin didu trj st dung luong b tac dung
didu tri cia hop chét theo sang ché. Sang ché con md ta phwong phép diéu tri bénh cu
thé duoc chon tir: bénh 4c tinh t& bio B, u lymphd t& bao B, u lymphd té bao B 16n lan
tda, bénh bach ciu dang t& bao lymphd man tinh, u lymphd khong Hodgkin, vi dy, u
lympho té bao B 16n lan toa-té bao B hoat héa (ABC-DLBCL), u lymphd té bao vo, u
lympho dang nang, bénh bach ciu t& bao tua, u lymphd khong Hodgkin t& bao B, bénh
macroglobulin-huyét Waldenstrom, bénh da u tuy, bénh ung thu xuong, bénh di cin

xuong, bénh viém khdp, bénh xo cling rai rac, chimng lodng xuwong, hdi ching rudt

-57-



32417

kich thich, bénh viém rudt, bénh Crohn, hoi chimg Sjégren va bénh luput, trong dé
phuong phép niy bao gdm budc cho bénh nhén cin didu tri st dung luong c6 tac dung
diéu tri ctia hop chét ¢6 cong thic bat ky dugc boc 10 & day. Phuong phap nay cling ¢
thé didu tri cac rdi loan lién quan dén su ghép than.

Theo mot phuong 4n, phuong phép néu trén ¢ thé ding dé diéu tri bénh cu thé
duge chon tlr: bénh 4c tinh té bao B, u lympho té bao B, u lymphb té bao B 16n lan toa,
bénh bach ciu dang té bao lymph6 man tinh, u lymphd khong Hodgkin, vi du, u
lymphd té bao B 16n lan téa-té bao B hoat héa (ABC-DLBCL), u lymphd t& bao vé, u
lymphd dang nang, bénh bach cau t& bao tua, u lymphd khong Hodgkin té bao B, bénh
macroglobulin-huyét Waldenstrom, bénh da u tuy, bénh khdp va bénh luput.

Theo khia canh khéc, séng ché @& cap dén duoc phim, trong d6 dugc phdm nay
chira hop chit theo sang ché va cac ta duoc duogc dung.

Theo mét phuong 4n, duge phim c6 thé 1a san phdm két hop chita chét ¢ hoat
tinh dugc 1y bd sung. Chét c6 hoat tinh duge 1y bd sung c6 thé 13 chét khang u duoc

mo ta dudi day

MBo ta chi tiét sdng ché

Phin duéi day 1a dinh nghia clia cac thuat ngit duoc st dung trong don sédng ché
ndy. Thuat ngit bat ky khong dugc dinh nghia & ddy c6 nghia thong thudng nhur ngudi
¢6 hiéu biét trung binh trong linh vyc ndy s& hiéu thuét ngit nay.

Thuét ngit “halo” dung dé chi mot trong sb cac halogen thudc nhém 17 cuia
bang tudn hoan. Cu thé, thuat ngtt nay dung dé chi flo, clo, brom va iot. T6t hon, néu
thuat ngit nay ding d chi flo hodc clo.

Thuét ngtt “alkyl” ding dé chi mach hydrocacbon cé dang mach thing hoic
mach nhénh. Vi dy, céc thut ngt “Ci.s alkyl” hoic “Ci. alkyl” ding dé chi mach
hydrocacbon c¢6 dang mach thing hodc mach nhanh chira 1,2, 3,4, 5 hodc 6 nguyén ti¥
cacbon hodc 1, 2, 3, 4, 5, 6, 7, hodc 8 nguyén tir cacbon, vi du, metyl, etyl, n-propyl,
iso-propyl, n-butyl, sec-butyl, tert-butyl, n-pentyl va n-hexyl. Cdc nhém alkylen ciing
6 thé ¢ dang mach thing hoic mach nhanh va c6 thé ¢ hai vi tri gén két voi phén
con lai clia phan tir. Hon nita, nhém alkylen c6 thé tuong g véi, vi du, mét trong s6
cac nhom alkyl dugc liét ké trong doan nay. Cac nhém alkyl va alkylen c6 thé khong

duge thé hodc dugc thé bing mét hogc nhidu nhém thé. Céc nhém thé c6 thé st dung
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12 nhém duge md ta dudi ddy. Cac nhém thé ctia nhém alkyl c6 thé 13 halogen, vi du,
flo, clo, brom va iot, OH, =0, hodc Ci.¢ alkoxy.

Thuét ngit “alkoxy” ding dé chi nhém alkyl dwoc lién két véi phan tir qua
nguyén ttr oxy. Nhém nay bao gdm céc gdc trong d6 phin alkyl ¢6 thé c6 dang mach
thing hodc mach nhanh. Vi du, thuat ngft “C1.s alkoxy” ding dé chi nhém alkyl dugc
lién két véi phan tir qua nguyén tir oxy chira 1, 2, 3, 4, 5 hodic 6 nguyén tir cacbon, vi
du, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, fert-butyl, n-pentyl va n-hexyl.
Do d6, nhém alkoxy c6 thé 1a nhém metoxy, etoxy, #-propoxy, iso-propoxy, n-butoxy,
sec-butoxy, tert-butoxy, n-pentoxy va n-hexoxy. Phan alkyl ctia nhém alkoxy c6 thé
khong dugc thé hoic dugc thé bing mot hosic nhidu nhém thé. Cac nhém thé c6 thé sir
dung 13 nhém dugc md ta dudi day. Nhom thé ctia nhém alkyl c¢6 thé 1a halogen, vi du,
flo, clo, brom va iot, OH, Ci.¢ alkoxy.

Thuat ngit “ete alkyl” ding dé chi mach alkyl ¢6 dang mach thing hosc mach
nhénh bi gidn doan bdi mot nguyén tir oxy dé tao ra ete. Vi du, céc thuit ngit “Ca.s ete
alkyl” hodc “Ca.4 ete alkyl” ding dé chi mach hydrocacbon ¢6 dang mach thing hozic
mach nhanh chtra 2, 3, 4, 5 ho#ic 6 nguyén tir cacbon hodc 2, 3, hodc 4 nguyén tir
cacbon véi mot nguyén t oxy trong mach, vi dy, -CH2,OCHj3;, -(CH2)OCHs,
-(CH2);0CHs, -CH20CH2CH3, -CH20(CHz2)2CH3 hodc -(CH2)>O(CH2).CHj.

Thuat ngit “haloalkyl” ding d& chi mach hydrocacbon duoc thé bing it nhét
mot nguyén tir halogen v&i mdi 14n xut hién dugc chon doc 1dp tir, vi du, flo, clo,
brom va iot. Nguyén tir halogen c6 thé c6 mit & vi tri bt ky trén mach hydrocacbon.
Vi dy, “Ci.6 haloalkyl” ding dé chi mach hydrocacbon dugc thé bing it nhit mot
nguyén tr halogen chtra 1, 2, 3, 4, 5 hodc 6 nguyén tt cacbon, vi duy, clometyl,
flometyl, triflometyl, cloetyl, vi du, 1-clometyl va 2-cloetyl, tricloetyl, vi du, 1,2,2-
tricloetyl, 2,2,2-tricloetyl, floetyl, vi du, 1-flometyl va 2-floetyl, trifloetyl, vi du, 1,2,2-
trifloetyl va 2,2,2-trifloetyl, clopropyl, triclopropyl, flopropyl, triflopropyl.

Thuét ngit “alkenyl” ding dé chi mach hydrocacbon c¢6 dang mach thing hoic
mach nhénh chtra it nhat mot lién két d6i. Vi du, thuét ngit “Ca.6 alkenyl” ding dé chi
mach hydrocacbon c¢é dang mach thing hoic mach nhanh chia it nhit mot lién két doi
¢6 2, 3, 4, 5 hodc 6 nguyén tir cacbon. (Cac) lién két d6i ¢6 thé c¢6 mit dudi dang chét
ddng phéan E hodc Z. Lién két d6i c6 thd & vi tri bit ky cua mach hydrocacbon. Vi du,
“Ca.6 alkenyl” c6 thé 13 etenyl, propenyl, butenyl, butadienyl, pentenyl, pentadienyl,
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hexenyl va hexadienyl.

Thuét ngit “alkynyl” ding dé chi mach hydrocacbon ¢é dang mach thing hozic
mach nhanh chtra it nhit mot lién két ba. Vi du, thudt ngit “Ca. alkynyl” ding dé chi
mach hydrocacbon ¢6 dang mach thang hoic mach nhanh chira it nhét mot lién két ba
c6 2, 3, 4, 5 hodc 6 nguyén tir cacbon. Lién két ba c6 thé & vi tri bat ky ca mach
hydrocacbon. Vi du, “Ca6 alkynyl” c6 thé 13 etynyl, propynyl, butynyl, pentynyl va
hexynyl.

Thuét ngit “heteroalkyl” ding dé chi mach hydrocacbon c6 dang mach thing
hozc mach nhanh chira it nhit mot nguyén tir khac loai dugc chon tir N, O va S nim
gifta nguyén tir cacbon bt ky trong mach hozc & diu mach nay. Vi dy, thuat ngit “Ci-6
heteroalkyl” ding d chi mach hydrocacbon c¢6 dang mach thing hodc mach nhanh
chira 1, 2, 3, 4, 5, hoac 6 nguyén tr cacbon va it nhét mot nguyén ti khac loai dugc
chon tir N, O va S nidm giita nguyén tir cacbon bat ky trong mach hoic & ddu mach
ndy. Vi du, mach hydrocacbon ¢é thé chita mot hodc hai nguyén tir khac loai. Nhom
Ci.6 heteroalkyl c6 thé dugc lién két v6i phan con lai ctia phén tir qua nguyén tir
cacbon hodc nguyén tr khac loai. Vi dy, nhém “Cis heteroalkyl” c¢6 thé 1a
C1.6 N-alkyl, Ci.6 N,N-alkyl, hodc Ci.s O-alkyl.

Thuat ngit “vong cacbon” ding dé chi hé vong chita nguyén tir cacbon no hoic
khong no. Thuat ngit hé “vong cacbon” c6 thé 13 hé vong don hoic hé da vong ngung
tu, vi du, hai vong hoic ba vong. Gbc cua “yong cacbon” ¢6 thé chua tir 3 dén 14
nguyén tir cacbon, vi du, tir 3 dén 8 nguyén tir cacbon trong hé vong don va tir 7 dén
14 nguyén ti cacbon trong hé da vong. “Vong cacbon” bao gdém céc gbc xycloalkyl,
gdc xycloalkenyl, hé vong aryl va hé vong ngung tu bao gdm c4 phin thom.

Thuat ngit “di vong” ding dé chi hé vong no hoic khdng no chira it nhit mot
nguyén tir khac loai dwoc chon tir N, O hodc S. Hé “di vong” c6 thé chia 1, 2, 3 hoic 4
nguyén ti khéac loai, vi du, 1 hodc 2 nguyén tir khac loai. Hé “di vong” c6 thé 1a hé
vong don hodc hé da vong ngung tu, vi du, hai vong hoic ba vong. Gbe “di vong” ¢6
thé chira tir 3 dén 14 nguyén tir cacbon, vi du, tir 3 dén 8 nguyén tir cacbon trong hé
vong don va tir 7 dén 14 nguyén tir cacbon trong hé da vong. Nhom “di vong” bao
gdm céc gbc heteroxycloalkyl, gbc heteroxycloalkenyl va gbc di thom. Vi du, nhém di
vong ¢o thé 1a: oxiran, aziridin, azetidin, oxetan, tetrahydrofuran, pyrolidin,

imidazolidin, sucxinimit, pyrazolidin, oxazolidin, isoxazolidin, thiazolidin,
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isothiazolidin, piperidin, morpholin, thiomorpholin, piperazin, va tetrahydropyran.

Thudt nglt “xycloalkyl” ding d& chi hé vong hydrocacbon no. Nhém
“xycloalkyl” ¢6 thé duoc ky hiéu 13 “Cs.10 xycloalkyl” chira 3, 4, 5, 6, 7, 8, 9 hodc 10
nguyén tir cacbon. Hé vong c6 thé 13 vong don hodc hé vong ¢6 hai vong hoic hé vong
c6 ba vong. Vi du, thuit ngit “xycloalkyl” c¢6 thé 1a xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, bixyclohexyl, xycloheptyl va xyclooctyl.

Thuét ngit “xycloalkenyl” ding d& chi hé vong hydrocacbon khéng no va
khong 12 hé vong thom. Nhém “xycloalkenyl” c¢6 thé dugc ky hidu 1a “Cs.po
xycloalkenyl”. Nhém “Ci.1o xycloalkenyl” 1a hé vong chwra 3, 4, 5, 6, 7, 8, 9 hoic 10
nguyén tir cacbon. Vong nay c6 thé chira nhidu hon mot lién két dbi véi didu kién 1a hé
vong nay khong 1a hé vong thom. Hé vong c6 thé 13 vong don hodic hé vong c6 hai
vong hodc hé vong c6 ba vong. Vi dy, nhém “xycloalkenyl” ¢6 thé 13 xyclopropenyl,
xyclobutenyl, xyclopentenyl, xyclopentadienyl, xyclohexenyl, xyclohexadienly,
xycloheptenyl, xycloheptadien, xyclooctenyl va xycloatadienyl.

Thuat ngit “heteroxycloalkyl” ding dé chi hé vong hydrocacbon no cé it nhét
mot nguyén tir khic loai trong vong dugc chon tir N, O va S. Nhom “heteroxycloalkyl”
¢6 thé duge ky hidu 13 “Cs.10 heteroxycloalkyl”. Nhoém “Cs.10 heteroxycloalkyl” 1a hé
- vong chira 3, 4, 5, 6, 7, 8, 9 hodc 10 nguyén tir trong d6 it nhat mot nguyén tir ndy 1a
nguyén tir khac loai. Vi dy, c6 thé ¢6 1, 2 hodc 3 nguyén tir khéc loai, tly y, 1 hodc 2
nguyén tir khac loai. Nhém “heteroxycloalkyl” ciing cé thé duoc thé hién 1a
“heteroxycloalkyl c6 tir 3 d&én 10 canh”, nhém ndy cfing 13 hé vong chtra 3, 4, 5, 6, 7,
8, 9 hodc 10 nguyén tir trong d6 it nhat mot nguyén tir ndy la nguyén tir khac loai. Hé
vong c6 thé 13 vong don hodc hé vong ¢ hai vong hodc hé vong c6 ba vong. Khi hé
vong 12 hé ¢ hai vong, mét trong sé céc vong ndy c6 thé 1a vong thom, vi duy, nhu
trong nhom indan. Nhém “heteroxycloalkyl” c6 thé dugc lién két v6i phan con lai cia
phin tr qua nguyén tr cacbon bit ky hodc nguyén ti khic loai. Nhém
“heteroxycloalkyl” c6 thé c6 mot hozc nhiéu, vi du, mot hodc hai, 1ién két v6i phin
con lai cta phan tir: cac lién két nay c6 thé 1a qua nguyén tir bat ky trong sb céc
nguyén tir trong vong. Vi du, nhém “heteroxycloalkyl” c6 thé 13 oxiran, aziridin,
azetidin, oxetan, tetrahydrofuran, pyrolidin, imidazolidin, sucxinimit, pyrazolidin,
oxazolidin, isoxazolidin, thiazolidin, isothiazolidin, piperidin, morpholin,

thiomorpholin, piperazin, tetrahydropyran, va indan.
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Thust ngit “heteroxycloalkenyl” ding dé chi hé vong hydrocacbon khéng no,
hé nay khong 13 hé vong thom, cé it nhat mdt nguyén tir khac loai trong vong dugc
chon tr N, O va S. Nhom “heteroxycloalkenyl” c6 thé dugc ky hiéu 1a “Cs.i0
heteroxycloalkenyl”. Nhém “Cs.10 heteroxycloalkenyl” 1a hé vong chtra 3, 4, 5, 6, 7, 8,
9 hodc 10 nguyén tir trong d6 it nhit mot nguyén tir 13 nguyén tir khac loai. Vi du, c6
thé ¢6 1, 2 hodc 3 nguyén tir khac loai, tiy ¥, 1 hoic 2 nguyén tir khac loai. Nhém
“heteroxycloalkenyl” ciing c6 thé duoc thé hién 13 “heteroxycloalkenyl c6 tir 3 dén 10
canh”, nhom nay ciing 13 hé vong chira 3, 4, 5, 6, 7, 8, 9 hodc 10 nguyén tir trong do it
nhit mdt nguyén tir 13 nguyén tir khac loai. Hé vong c6 thé 12 vong don hoic hé vong
¢6 hai vong hodc hé vong c6 ba vong. Khi hé vong 13 hé ¢ hai vong, mot trong s6 cac
vong c6 thé 14 vong thom, vi du, nhu trong nhém indolin va dihydrobenzofuran. Nhém
“heteroxycloalkenyl” c6 thé duoc lién két véi phin con lai ctia phan tir qua nguyén tir
cacbon bt ky hoic nguyén tir khac loai. Nhém “heteroxycloalkenyl” ¢6 thé c6 mot
hodc nhiéu, vi du mot hodc hai, lién két véi phén con lai ciia phan tu: cac lién két nay
c6 thé 13 qua nguyén tr bit ky trong s6 cac nguyén tir trong vong. Vi du, nhém “Cs.g
heteroxycloalkenyl” c6 thé 13 tetrahydropyridin, dihydropyran, dihydrofuran, pyrolin,
dihydrobenzofuran, dihydrobenzothiophen va indolin.

Thuét ngit “thom” khi dugc str dung v6i nhém thé ¢6 nghia chung 13 don vong
hodc hé da vong c6 4n + 2 electrong trong hé « li€n hgp trong vong hodc hé vong nay
ma trong d6 tAt ca cic nguyén tir tao thanh hé « lién hop déu nim trong cung mot mat
phiang.

Thuét ngit “aryl” ding dé chi hé vong hydrocacbon thom. Hé vong nay c6 4n
+2 electrong trong hé 7 lién hop trong vong ma trong d6 tat ca cic nguyén tir tao thanh
hé 7 lién hop déu nim trong cling mot mit phing. Hé vong nay c6 thé 1 don vong
ho#ic hé vong c6 hai vong hodc hé vong c6 ba vong. Vi du, nhém “aryl” c6 thé 1a
phenyl va naphtyl. Chinh hé aryl c6 thé duoc thé bing cdc nhém khAc.

Thuét ngit “heteroaryl” ding dé chi hé vong hydrocacbon thom c6 it nhat mét
nguyén tir khac loai trong vong don hodc trong hé vong ngung tu, dugc chon tir O, N
va S. Vong hoic hé vong ndy ¢6 4n +2 electrong trong hé 7 lién hop ma trong d6 tit ca
cac nguyén tir tao thanh hé = lién hop ndy déu nim trong cling mot mit phing. Hé
vong niy c6 thé 13 vong don hodc hé vong c6 hai vong hoic hé vong c6 ba vong. Vi

du, nhém “heteroaryl” c6 thé 13 imidazol, thien, furan, thianthren, pyrol, benzimidazol,
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pyrazol, pyrazin, pyridin, pyrimidin va indol.

Thuat ngit “alkaryl” dung d& chi nhém aryl, nhu duge xac dinh trén day, dugc
lién két v6i nhom Cis alkyl, trong d6 nhém Calkyl niy tao ra sw lién két véi phan
con lai cta phéan ti.

Thuét ngit “alkheteroaryl” ding dé chi nhém heteroaryl, nhu dwgc x4ac dinh trén
day, duoc lién két v6i nhom Ci.4 alkyl, trong d6 nhém alkyl ndy tao ra su lién két voi
phén con lai ctia phén ti.

Thuat ngit “halogen” & day bao gdm viée d& cap dén F, CI, Br va L. Halogen c6
thé 1a Cl. Halogen c6 thé 1A F. |

Su ngit mach lién két trong ky hidu « -~ > thé hién ring lién két ndy dugc nbi
v6i nguyén tir khac khong dwoc thé hién trong cdu tric. Su ngét mach lién két bén
trong cAu trac vong va khong ngit mach & nguyén tir clia cdu tric vong thé hién ring
lién két nay c6 thé dugc ndi v6i nguyén tir bit ky trong sd cdc nguyén tir trong cdu tric
vong theo hoa tri cho phép.

Khi mot gbe dwoc thé, gbe ndy c6 thé duoc thé & vi tri bit ky trén gbc c6 thé thé
vé mit hoa hoc va phit hop véi yéu cdu v& héa tri ciia nguyén tir. Gde ndy c6 thé duoc
thé bang mot hodc nhidu nhém thé, vi du 1, 2, 3 hodc 4 nhém thé; ty ¥ ¢6 1 hodc 2
nhém thé trén mdt nhém. Khi ¢6 hai hodc nhidu nhém thé, cac nhém thé cb thé gidng
nhau hodc khic nhau. (Cac) nhém thé ¢6 thé duge chon tir: OH, NHR®, amidino,
guanidino, hydroxyguanidino, formamidino, isothioureido, ureido, mercapto, C(O)H,
axyl, axyloxy, carboxy, sulfo, sulfamoyl, carbamoyl, xyano, azo, nitro, halo, Ci.s alkyl,
Ci-6 alkoxy, Ci.6 haloalkyl, Cs.g xycloalkyl, C2¢ alkenyl, Co.¢ alkynyl, aryl, heteroaryl
hoic alkaryl. Khi nhém cdn dwoc thé 14 nhém alkyl, nhém thé c6 thé 1a =O. Khi gbc
duoc thé bing hai hoic nhidu nhém thé va hai nhém thé nay 13 nhém lién k&, cac
nhém thé lién ké c6 thé tao thanh vong Ca-s cling Vi cac nguyén tir clia gbc ma trén d6
nhém thé duge thé, trong d6 vong Ca-g 13 vong hydrocacbon no hoic khong no c6 4, 5,
6, 7, hodc 8 nguyén tir cacbon hodc vong hydrocacbon no hodc khéng no c6 4, 5, 6, 7,
ho#c 8 nguyén tr cacbon va 1, 2 hodc 3 nguyén ti khac loai.

Néu c6 thé thé v& mit héa hoc, nhom thé vong c6 thé duge thé trén nhém dé tao
thanh vong spiro.

Céc nhém thé chi ¢6 mit & cac vi trf ma ching c6 thé thé vé mit hoa hoc, ngudi

¢6 hidu biét trung binh trong linh vuc nay cé thé xac dinh (bing thuc nghiém hoic
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bang 1y thuyét) ma khong cin cb ging qué mirc xem su thay thé c6 thé thuc hién vé
mat héa hoc hay khong.

Su thay thé & vi tri ortho, meta va para 13 c4c thuat ngft di dugc biét 1 trong
linh vuc k¥ thuat nay. D& tranh hiéu nhim, sy thay thé & vi tri “ortho” 12 kiéu thay thé
trong d6 cac nguyén tir cacbon lién ké c¢6 nhém thé, bat ké 13 mot nhém, vi du, nhém
flo trong vi du dudi day, hodc céc vi tri khac cua phan ti, nhu duge thé hién bang duodi

lién két trong ky hiéu « ~ 7.

F F
%2 ) W
N,N

H

Su thay thé & vi trf “meta” 13 kiu thay thé trong d6 hai nhém thé & trén céc
nguyén tir cacbon dugc tich khoi nhau, nghia la ¢6 mdt nguyén tir cacbon & gifta cac
nguyén tir cacbon dugc thé. Néi theo cach khac, c6 mot nhém thé trén nguyén tir thir
hai ngén cach véi nguyén tir ¢c6 nhém thé khéc. Vi du, cdc nhém dudi ddy 13 nhém
duoc thé & vi tri meta.

F

- aat

H
Su thay thé & vi trf “para” 1a kiéu thay thé trong d6 hai nhom thé & trén céc
nguyén tir cacbon duoc tach khdi nhau, nghia 14 c¢6 hai nguyén tir cacbon & gifta céc
nguyén tit cacbon dugc thé. Néi theo cach khéc, ¢6 mot nhém thé trén nguyén tr thir

ba ngin c4ch véi nguyén tir ¢6 nhém thé khic. Vi du, cdc nhém dudi ddy 13 nhém

= =

Thuat nglt “axyl” c6 nghia la goc hitu co cd ngudn goc tir, vi du, axit hitu co

dugec thé & vi tri para.

bang cach loai bd nhém hydroxyl, vi du, gde c6 cong thirc R-C(O)-, trong d6 R ¢6 thé
dugc chon tir H, nhém Ci6 alkyl, Cs_g xycloalkyl, phenyl, benzyl hodc phenetyl, vi du,
R 12 H hodc Ci3 alkyl. Theo mot phuong 4n, axyl 13 alkyl-cacbonyl. Vi du vé& céc
nhém axyl bao gdm, nhung khong chi gi6i han &, formyl, axetyl, propionyl va butyryl.
Nhém axyl cu thé 13 axetyl.

Theo cac phuong én trong d6 ¢6 mot chit ddng phan ddi anh trong sé cac hop
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chit theo séng ché, cac hop chét theo séng ché ¢6 thé c6 do tinh khiét cua chit dong
phén d6i anh bang it nhit khoang 90% luong du chit ddng phan déi anh (enantiomeric
excess: ee), it nhat khoang 95% lugng du chit ddng phan dbi anh (ee), it nhit khoang
98% luong du chit ddng phan dbi anh (ee), it nhit khoang 99% luong du chat dong
phéan dbi anh (ee), hoic 100% lugng du chit ddng phan dbi anh (ee). Theo céc phuong
4n trong d6 c6 hdn hop ciia cac chit ddng phin ddi anh cta céc hop chét theo sang
ché, cac hop chét theo sang ché c6 thé 13 hdn hop raxemic hodc hdn hop khac bét ky
clia cac chit dong phan ddi anh, vi du, cac hop chét theo sang ché c6 thé c6 do tinh
khiét ctia chit dong phan dbi anh bing it nhit khoang 50% luong du chét ddng phan
ddi anh (ee), it nhit khoang 60% luong du chit ddng phén d6i anh (ee), it nhat khoang
70% lugng du chit ddng phan dbi anh (ee), it nhit khodng 80% luong du chit ddng
phan d6i 4nh (ee), it nhit khoang 90% luong du chit ddng phan dbi anh (ee), hodc it
nhét khoang 95% luong du chit ddng phan ddi anh (ee).

Trong toan ban mo ta ndy, phin md ta hop chit con bao gdm céc mubi duogc
dung, céc solvat va chit dong phan 1ap thé cua ching. Khi mot hop chét c6 tim lap
thé, ca chit ddng phén lap thé (R) va (S) déu duoc du dinh thude pham vi cda sang
ché, hén hop can bang clia cic chit ddng phan l4p thd hodc hdn hop raxemic duge
hoan thanh bdi don séng ché niy. Khi hop chit theo sang ché c6 hai hogc nhiéu tm
lap thé, su két hop bét ky cua céc chat ddng phan lap thé (R) va (S) duoc du dinh
thudc pham vi clia séng ché. Su két hop ciia cac chit ddng phan 1ap thé (R) va (S) ¢6
thé tao thanh hdn hop chit ddng phan khong d6i quang hozic chit ddng phan khong dbi
quang don. Céc hop chit theo sang ché c6 thé c6 mat dudi dang chét ddng phan lap thé
don hodc 6 thé 13 hdn hop ciia cac chit ddng phan lap thé, vi du, hdn hop raxemic va
hdn hop chit ddng phan dbi anh khac, va hén hop chét ddng phan khong dbi quang.
Khi hén hop niy 13 hdn hop ciia cac chit ddng phan déi anh, luong du chit ddng phan
dbi anh c6 thé 1a luong du bt k¥ trong khoang luong du d& dwgc boc 1 trén day. Khi
hop chit 12 chit ddng phan 1ap thé don, cac hop chit ¢ thé vin chtra c4c chit ddng
phan khong dbi quang hodc céc chit ddng phan ddi anh khac duéi dang tap chit. Do
d6, chat ddng phan 1ap thé don khong nhét thiét phai c6 luong du chit ddng phan dbi
anh (e.e.) hoic lugng du chat ddng phan khong dbi quang (diastereomeric excess: d.e)
bang 100% nhung c6 thé ¢6 lugng du chit ddng phan dbi anh (e.e.) hodic lvong du chit
ddng phan khéng dbi quang (d.e.) bing khoang it nhat 85%.
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Sang ché du dinh bao gdm ci cic mudi duge dung cia cic hop chét c6 cong
thirc (I). Cac mudi nay bao gdm cdc mudi cong axit va mudi bazo cta cac hop chét
nay. Cac mudi ndy c6 thé 13 mudi cong axit va mubi bazo ctia hop chét. Ngoai ra, sang
ché du tinh bao gdm ca cac solvat ciia hop chét. Cac dang nay c6 thé 1a dang hydrat
héa hodc dang solvat héa khac ctia hop chét.

Céc mudi cong axit thich hop dugc tao ra tir cac axit d& tao thanh cac mudi
khong d6c. Vi du bao gdbm cac mudi axetat, aspartat, benzoat, besylat,
bicacbonat/cacbonat, bisulfat/sulfat, borat, camsylat, xitrat, edisylat, esylat, format,
fumarat, gluceptat, gluconat, glucuronat, hexaflophosphat, hibenzat,
hydroclorua/clorua, hydrobromua/bromua, hydroiodua/iodua, isethionat, lactat, malat,
maleat, malonat, mesylat, metylsulfat, naphtylat, 1,5-naphtalendisulfonat, 2-napsylat,
nicotinat, nitrat, orotat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, sacarat, stearat, sucxinat, tartrat, tosylat va trifloaxetat.

Céc mudi bazo thich hop duoc tao ra tir cac bazo dé tao ra cac mubi khong doc.
Vi du bao gdm c4c mubi nhdm, arginin, benzathin, canxi, cholin, dietylamin, diolamin,
glyxin, lysin, magie, meglumin, olamin, kali, natri, tromethamin va k&m. Cac dang nira
mudi cla céc axit va bazo cling ¢ thé dugc tao ra, vi du, cac mudi hemisulfat va
hemicanxi. P& tham khao v& cdc mudi thich hop, xem tai li€u "Handbook of
Pharmaceutical Salts: Properties, Selection, va Use" ctia Stahl va Wermuth (Wiley-
VCH, Weinheim, Germany, 2002).

Céc mudi duge dung cia hop chét ¢6 cdng thire (I) c6 thé dugc diéu ché bing
mdt hodc nhiéu phuong phap trong s6 ba phuong phap sau:

(i) cho hop chit c6 cong thirc (I) phan tmg véi axit hogic bazo mong mudn;

(ii) loai bd nhém bao vé khong bén véi axit hodc bazo ra khoi tién chét thich
hop ctia hop chit c6 cong thic (I) hoic mé vong ciia tién chit dang vong thich hop, vi
du, lacton hoic lactam, bang cach st dung axit hoic bazo mong mudn; hoic

(iii) chuyén héa mdt mudi ctia hop chét c6 cong thirc (I) thanh hop chat khac
bang cach cho phan tmg véi axit hodc bazo thich hop hoic bing cot trao dbi ion thich
hop.

Ca ba phan tmg nay thudng dwoc tién hanh trong dung dich. Muébi tao thanh c6
thé két tia va duoc thu hdi bang cach loc hodic ¢6 thé duoc thu hdi bing cach 1am bay

hoi dung méi. Mttrc d6 ion héa trong mudi tao thanh cé thé thay dbi tir dang duogc ion
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héa hoan toan thanh dang gin nhu khéng dugc ion hoa.

Céc hop chét theo sang ché c6 thé tdn tai & ca dang khong dwoc solvat hoa va
dang dugc solvat héa. Thuat ngit 'solvat héa' dwoc sir dung & ddy dé mé ta phiic hop
phan tir chira hop chét theo sang ché va lugng theo hé sb ty lwong ctia mot hodc nhidu
phén tr dung moi dugc dung, vi duy, etanol. Thuét ngit 'hydrat héa' dugce st dung khi
dung mdi nay la nude.

Pham vi cla sang ché bao gbm céc phttc chét nhu clathrat, phirc chét thanh
phin 1dng nhau dwoc chit-chit chi trong d9, trdi nguoc voi cac solvat néu trén, dugc
chit va chét chil 6 mat vé6i lwong theo hé sb t luong hodc khong theo hé sb ty lugng.
Pham vi clia séng ché con bao gdm c4c phirc chit ctia duge chét chtra hai hodc nhidu
thanh phin hitu co va/hodc v co, cac thanh phan nay c6 thé c6 mit véi luwong theo hé
s6 ty lugng hodc khong theo hé sb ty lugng. Céc phirc chit tao thanh ¢6 thé duoc ion
héa, dugc ion héa mdt phan, hoidc khdng duoc ion héa. Dé tham khao vé cac phtrc chét
nay, xem tai li¢u: J Pharm Sci, 64 (8), 1269-1288 ciia Haleblian (thang 8 nim 1975).

Tt ca cac phin dudi day @& cap dén hop chét c6 cong thic bat ky bao gdm ca
su dé cap dén céc mubi, solvat va phttc chit cta chung va céc solvat va phitc chit cia
cac mubi cia chung.

Céc hop chét theo sang ché bao gdm céc hop chét c6 cong thie nhu duge xac
dinh & day, bao gdm tit ca c4c dang da hinh va cac ngoai dang tinh thé ctia nd, céc tién
duoc chét va chit ddng phan cta né (bao gdm ca céc chét ddng phén di cdu quang hoc,
chit dong phén dj hinh va chit ddng phan tautome) nhu duoc x4c dinh dusi day va cac
hop chit duoc danh ddu ddng vi cua sang ché.

Trudc khi tinh ché, cac hop chét theo sang ché c6 thé ton tai dudi dang hén hop
clia cic chit ddng phan déi anh, tuy thudc vao phuong phép tng hop duogc sit dung.
Céc chét ddng phan dbi anh c6 thé duogc tach bang k§ thuat thong thudng da biét trong
linh vyc k¥ thudt nay. Do d6, sang ché bao gbm ca céc chét ddng phéan dbi anh riéng
biét cling nhu hdn hop cua ching.

Déi véi mot sb bude cua quy trinh didu ché hop chét c6 cdng thie (I), ¢6 thé
can phai bao vé chirc ning vé kha ning phan mg tiém ning 12 c4c chirc ndng khong
mubn phan tmg, va cin phdi tch cdc nhom bao vé nay sau d6. Trong trudng hop nay,
gbe bao vé twong hop duge bat ky c6 thé dwoc si dung. Cu thé, c4c phuong phéap dé

béo v€ va khir bdo vé nhu cac phwong phép duge mé ta trong tai liéu cua T.W.
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GREENE (Protective Groups in Organic Synthesis, A. Wiley- Interscience
Publication, 1981) hodc tai liéu cta P. J. Kocienski (Protecting groups, Georg Thieme
Verlag, 1994), c6 thé duoc sir dung. T4t ca céc phan Gng trong s6 cac phan tmg trén
day va bude diéu ché cac chit ban diu méi duogc st dung trong phuong phép trude d6
14 c4c chit phan tmg va didu kién phan tmg théng thudng va thich hop cho tinh ning
va viéc diéu ché chung cling nhu céc phuong phap dé tach céc san phim mong mudn
s& dugc ngudi c6 hidu biét trung binh trong linh vuc nay biét 15 dwa vao céc tai lidu da
biét va cac vi du va phuong phép diéu ché trong do.

Ngoai ra, c4c hop chét theo sang ché cling nhu céc hop chét trung gian dé didu
ché ctia chiing c6 thé duge tinh ché theo cac phuong phap d3 duogc biét r8, vi du nhu
phuong phép két tinh hozc sic ky.

Phuong phép diéu tri hogc hop chét dung dé didu trj bénh ung thu, u lymphs,
bénh bach ciu hoic bénh min dich nhu dugc x4c dinh trén day c6 thé dwoc st dung
dudi dang liéu phép duy nhit hodc dudi dang liéu phép két hop v6i chit c6 hoat tinh
b sung.

Phuong phép diéu tri hoic hop chit ding d& diéu tri bénh ung thu, u lymphd
hodc bénh bach cau c6 thé lién quan dén, ngoai hop chit theo sang ché, phuong phap
phau thuat hoic liéu phép xa tri hodc liéu phap héa tri thong thuong. Lidu phép hoéa tri
nay c6 thé bao gdbm mot hozc nhidu loai chit khang u sau day:

(i) dugc chat chéng ting sinh/chdng ung thu va hén hgp cta ching, nhu céc
chit alkyl hoé (vi du, cis-platin, oxaliplatin, carboplatin, xyclophosphamide, hoi cay
nito, bendamustin, melphalan, chlorambucil, busulphan, temozolamide vi
nitrosourea); céc chdt chéng chuyén héa (vi du, gemcitabine va antifolat nhu céc hop
chét flopyrimidin, vi du, 5-flouraxil va tegafur, raltitrexed, methotrexate, pemetrexed,
cytosine arabinoside, va hydroxyurea); cac chit khang sinh (vi du, anthracyclin nhu
adriamycin, bleomycin, doxorubixin, daunomycin, epirubicin, idarubicin, mitomycin-
C, dactinomycin va mithramycin); cic chit chéng phan bao (vi du, vinca alkaloid nhu
vincristine, vinblastine, vindesine va vinorelbine va taxoid nhu taxol vi taxotere vi
chét &rc ché polokinaza); chit tc ché proteasom, vi dy, carfilzomib va bortezomib; li¢u
phép interferon; va chit @c ché topoisomeraza (vi du, epipodophylotoxin nhu
etoposide va teniposide, amsacrine, topotecan, mitoxantrone va camptothecin);

(ii) c4c chdt kim ham t& bao nhu céc chét khéng estrogen (vi du, tamoxifen,
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fulvestrant, toremifene, raloxifene, droloxifene va iodoxyfene), cic chit khang
androgen (vi dy, bicalutamide, flutamide, nilutamide va cyproterone axetat), chit dbi
khang LHRH hoic chét chi vin LHRH (vi du, goserelin, leuprorelin va buserelin),
progestogen (vi du, megestrol axetat), chét tic ché aromatasza (vi du nhu anastrozole,
letrozole, vorazol va exemestane) va chét rc ché enzym 5o-reductaza nhu finasteride;

(iii) cac chét chdng xam l4n, vi dy, dasatinib va bosutinib (SKI-606), va chét trc
ché metalloproteinaza, chit e ché chuc ning cua thu thé hoat héa urokinaza
plasminogen hozc céc khang thé véi Heparanaza;

(iv) chét trc ché chirc ning cua yéu td sinh truong: vi du, cic chit Gc ché nay
bao gdm céc khang thé cua yéu t6 sinh truéng va cac khang thé cua thu thé yéu t6 sinh
trudng, vi dy, khang thé trastuzumab khing erbB2 [Herceptin™], khéng thé
panitumumab khéng EGFR, khang thé cetuximab khang erbB1, chét ¢ic ché tyrosin
kinaza, vi du, cac chit trc ché ho yéu t6 sinh trwémg biéu bi (vi du, cac chit tc ché
tyrosin kinaza ctia ho EGFR nhu gefitinib, erlotinib va 6-acrylamido-N-(3-clo-4-
flophenyl)-7-(3-morpholinopropoxy)-quinazolin-4-amin (CI 1033), chét tc ché erbB2
tyrosin kinaza nhu lapatinib); chét trc ché ho yéu t6 sinh truong &€ bao gan; chét e ché
ho yéu td sinh trudng insulin; cdc chit didu bién cta chét didu hoa protein cila sw chét
té bao theo chuong trinh (vi du, chit e ché Bcl-2); chit e ché ho yéu t6 sinh trudng
c6 ngudn gbc tidu cdu nhu imatinib va/hodc nilotinib (AMN107); chit ¢c ché
serin/threonin kinaza (vi du, cdc chét tic ché su truyén tin hiéu Ras/Raf nhu chit trc
ché farnesyl transferaza, vi dy, sorafenib, tipifarnib va lonafarnib), chit tc ché sy
truyén tin hidu cta té bao qua MEK va/hodc AKT kinaza, chit @tc ché c-kit, chit trc
ché abl kinaza, chit @tc ché PI3 kinaza, chit @rc ché PIt3 kinaza, chét tc ché CSF-1R
kinaza, thu thé IGF, chit c ché kinaza; chét trc ché aurora kinaza va chit e ché
kinaza phu thudc xyclin nhw chét Grc ché CDK2 va/hoic CDK4;

(v) c4c cht chdng tao mach nhu cac chét c6 téc dung trc ché su tac dong cua
yéu t6 sinh trudng ndi md mach, [vi du, khang thé bevacizumab (Avastin™) ciia yéu
tb sinh truémg t& bao ndi mod chéng tao mach; thalidomide; lenalidomide; va vi du, chét
e ché tyrosin kinaza cta thu thé VEGF nhu vandetanib, vatalanib, sunitinib, axitinib
va pazopanib;

(vi) phuong phap liéu phép gen, vi dy, bao gdm cac phwong phap thay thé cac
gen bt thuong nhu gen p53 bét thudong hodc gen BRCA1 hoiic BRCA2 bét thudng;
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(vii) phuong phép lidu phép mién dich, bao gdm, vi du, liéu phap khang thé nhu
alemtuzumab, rituximab, ibritumomab tiuxetan (Zevalin®) va ofatumumab; interferon
nhu interferon a; intolokin nhu IL-2 (aldesleukin); cac chét vrc ché intolokin, vi du,
chit tc ché IRAK4; céc vacxin ding cho bénh ung thu bao gdm cAc vacxin ding dé
phong bénh va didu tri nhu cac vacxin HPV, vi du, Gardasil, Cervarix, Oncophage va
Sipuleucel-T (Provenge); va céc chét diéu bién thu thé gidng toll, vi du, c4c chét chi
van TLR-7 hoac TLR-9; va

(viii) cac chit gay doc té bao, vi du, fludaribine (fludara), cladribine, pentostatin
(Nipent™);

(ix) céc chit steroit nhw corticosteroit, bao gdm ca glucocorticoit va
mineralocorticoit, vi du, aclometasone, aclometasone dipropionat, aldosterone,
amcinonide, beclomethasone, beclomethasone dipropionat, betamethasone,
betamethasone dipropionat, betamethasone natri phosphat, betamethasone valerat,
budesonide, clobetasone, clobetasone butyrat, clobetasol propionat, cloprednol,
cortisone, cortisone axetat, cortivazol, deoxycortone, desonide, desoximetasone,
dexamethasone, dexamethasone natri phosphat, dexamethasone isonicotinat,
difluorocortolone, fluclorolone, flumethasone, flunisolide, fluocinolone, fluocinolone
acetonide, fluocinonide, fluocortin butyl, fluorocortisone, fluorocortolone,
fluocortolone caproat, fluocortolone pivalat, fluorometholone, fluprednidene,
fluprednidene axetat, flurandrenolone, fluticasone, fluticasone propionat, halcinonide,
hydrocortisone, hydrocortisone axetat, hydrocortisone butyrat, hydrocortisone
aceponat, hydrocortisone buteprat, hydrocortisone valerat, icomethasone,
icomethasone enbutat,  meprednisone,  methylprednisolone, = mometasone
paramethasone, mometasone furoate monohydrat, prednicarbate, prednisolone,
prednisone, tixocortol, tixocortol pivalat, triamcinolone, triamcinolone acetonide, rugu
triameinolon va céc din xuét duge dung tuong tmg cia ching. Hon hop ciia céc chit
steroit ¢6 thé dugc sir dung, vi du, hdn hop ctia hai hozc nhiéu steroit dwogc néu trong
doan nay;

(x) céc liéu phép diéu tri huéng dich, vi du, chit tic ché PI3Kd, vi dy, idelalisib
va perifosine.

Phuong phap diéu tri hodic hop chit ding d& didu tri cic bénh mién dich c6 thé

bao gdm, ngoai hop chat theo sang ché, cac chét ¢ hoat tinh bd sung. Céc chit c6 hoat
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tinh b4 sung nay c¢6 thé 14 mot hodc nhidu chét c6 hoat tinh dugc st dung dé didu tri
bénh duogc diéu tri bing hop chat ¢6 cong thirc (I) va chét c6 hoat tinh bd sung. Cac
chét c¢6 hoat tinh bd sung c6 thé bao gdm mdt hodc nhiéu chét ¢4 hoat tinh sau:

(i) cac chét steroit nhu corticosteroit, bao gdém ca glucocorticoit va
mineralocorticoit, vi du, aclometasone, aclometasone dipropionat, aldosterone,
amcinonide, beclomethasone, beclomethasone dipropionat, betamethasone,
betamethasone dipropionat, betamethasone natri phosphat, betamethasone valerat,
budesonide, clobetasone, clobetasone butyrat, clobetasol propionat, cloprednol,
cortisone, cortisone axetat, cortivazol, deoxycortone, desonide, desoximetasone,
dexamethasone, dexamethasone natri phosphat, dexamethasone isonicotinat,
difluorocortolone, fluclorolone, flumethasone, flunisolide, fluocinolone, fluocinolone
acetonide, fluocinonide, fluocortin butyl, fluorocortisone, fluorocortolone,
fluocortolone caproat, fluocortolone pivalat, fluorometholone, fluprednidene,
fluprednidene axetat, flurandrenolone, fluticasone, fluticasone propionat, halcinonide,
hydrocortisone, hydrocortisone axetat, hydrocortisone butyrat, hydrocortisone
aceponat, hydrocortisone buteprat, hydrocortisone valerat, icomethasone,
icomethasone  enbutat, = meprednisone,  methylprednisolone, = mometasone
paramethasone, mometasone furoate monohydrat, prednicarbate, prednisolone,
prednisone, tixocortol, tixocortol pivalat, triamcinolone, triamcinolone acetonide, riuou
triamcinolon va céc din xuét dugc dung tuong tng cua ching. Hn hop cua céc chit
steroit ¢4 thé dugc st dung, vi du, hdn hop ctia hai hodc nhiéu steroit dugce néu trong
doan nay;

(ii) cac chat trc ché TNF, vi du, etanercept; cac khang thé don dong (vi du,
infliximab (Remicade), adalimumab (Humira), certolizumab pegol (Cimzia),
golimumab (Simponi)); c4c protein dung hop (vi du, etanercept (Enbrel)); va céc chét
chu van 5-HT2a (vi du, 2,5-dimetoxy-4-iodoamphetamin, TCB-2, dietylamit axit
lysergic (LSD), dimetylazetidit axit lysergic);

(iii) c4c dugc chit khang viém, vi du, cac dugc chit khang viém khong phai
steroit;

(iv) céc chit (e ché dihydrofolat reductaza/antifolat, vi du, methotrexate,
trimethoprim, brodimoprim, tetroxoprim, iclaprim, pemetrexed, ralitrexed va

pralatrexate; va
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(v) cac chit tc ché mién dich, vi du, xyclosporin, tacrolimus, sirolimus
pimecrolimus, chit (rc ché angiotensin II (vi du, Valsartan, Telmisartan, Losartan,
Irbesatan, Azilsartan, Olmesartan, Candesartan, Eprosartan) va chat te ché ACE, vi
du, chit chira sulfhydryl (vi du, Captopril, Zofenopril), chét chira dicarboxylat (vi du,
Enalapril, Ramipril, Quinapril, Perindopril, Lisinopril, Benazepril, Imidapril,
Zofenopril, Trandolapril), chit chira phosphat (vi du, Fosinopril), casokinin, lactokinin
va lactotripeptit.

Phuong phap didu tri két hop c6 thé dat duoc bang cach sir dung lidu cta cac
thanh phén diéu tri riéng biét theo cach ddng thdi, 14n luot hoic riéng 1. Cac san phim
két hop ndy st dung céc hop chét theo sing ché trong khoang liéu hitu hiéu diéu tri
dwoc mb ta trén day va chét c¢6 hoat tinh dugc 1y khéc trong khoang lidu dung da dugc
chip thudn ciia né.

Theo khia canh khéc, sang ché d& cap dén duoc phidm chira hop chit c6 cong
thirc (I), hozic mudi dugc dung ctia né nhu dwoc xéc dinh trén dy va chit cé hoat tinh
bd sung. Chit c6 hoat tinh bd sung nay c6 thé 1a chit khang u nhu dugc xé4c dinh trén
day dé didu tri két hop bénh duge didu bién bsi BTK.

Theo khia canh khéc, sang ché m6 ta phuong phép diéu tri bénh duoc diu bién
bdi BTK bao gdm budce cho bénh nhan cin didu tri sit dung luong hitu hiéu didu tri
ctia hop chit ¢ cong thirc (I), hosic mudi dugc dung ciia nd theo cach ddng thdi, lan
luot hodc riéng 18 voi chit khang u bd sung, nhu dugc xac dinh trén day.

Theo khia canh khac, séng ché dé cap dén hop chét c6 cong thic (I), hodc mudi
duoc dung ctia n6 dé sur dung déng thoi, 1an luot hodc riéng r€ véi chét khéng u bd
sung nhur duoc xéc dinh trén day, dé diéu tri bénh dwoc didu bién bai BTK.

Theo khia canh khac, sang ché mé ta viée str dung hop chét c¢6 cong thire (I) két
hop véi chit khang u nhu dwoc mé ta trén day. Hop chét c6 cong thic (I) c6 thé duge
sir dung ddng thoi, 1an Iugt hodc riéng & véi chit khang u bd sung. Viée st dung nay
c6 thé 1a trong mot san pham két hop chira hop chét ¢ cong thire (I) va chit khang u.

Theo khia canh khac, sang ché dé c4p dén phwong phép tao ra san phim két
hop, trong d6 phuong phép niy bao gdm budce didu ché hop chét ¢6 cong thire (I) theo
cach d(“)ng thoi, 14n luot hodc riéng r€ véi chét khang u, nhu duge xac dinh trén day.
Phuong phap nay ¢ thé bao gdbm budc két hop hop chit cé cong thirc (I) va chét
khang u & dang liéu ding don. Theo phuong 4n khac, phwong phép niy ¢ thé bao
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gbm bude tao ra chét khéng u dudi dang céc liu dl‘mg‘ riéng biét.

Theo khia canh khac, sing ché @& cip dén phuong phap tao ra san phim Lkét
hop, trong d6 phuong phap nay bao gdm buéc didu ché hop chét c6 cong thire (I) theo
cach ddng thoi, 14n luot hodc riéng r& véi chat khang u, nhu dugc x4c dinh trén day.
Phuong phép nay c6 thd bao gdm budc két hop hop chét ¢6 cong thic (I) va chit
khang u & dang liéu ding don. Theo phuong 4n khic, phuong phép nay cé thé bao
gdm bude tao ra chit khang u dudi dang cac liéu ding riéng biét.

Bénh duoc didu bién boi BTK dd mo ta trén day c6 thé 13 bénh ung thu, bénh
bach ciu hodc bénh ung thu. Cu thé hon, bénh dugc diéu bién béi BTK c6 thé duge
chon tir: bénh 4c tinh té bao B, u lymph t& bao B, u lymphd té bao B 16n lan toa, bénh
bach cdu dang t€ bao lymphd man tinh, u lymphd khong Hodgkin, vi du, u lymphd té
bao B 16n lan toa-té bao B hoat hoa (ABC-DLBCL), u lympho t& bao vo, u lymphd
dang nang, bénh bach ciu té bao tua, u lymphd khong Hodgkin t& bio B, bénh
macroglobulin-huyét Waldenstrom va bénh da u tuy.

Céc hop chét theo sang ché c6 thé tdn tai & dang don tinh thé hodc trong hdn
hop ctia céc dang tinh thé hodc ching c6 thé & dang v dinh hinh. Do vay, cdc hop
chét theo sang ché dugc dy dinh d& sit dung trong dugc phim cé thé dwoc st dung
duéi dang tinh thé hodc san phim v dinh hinh. Chiing c6 thé thu dugc, vi du, duéi
dang chét rin, bot, hoic mang bang cac phuong phap nhur két tia, két tinh, sdy kho &
nhiét do thip, hodc siy phun, hodic 1am kho bing bay hoi. Phuong phap lam kho bing
16 vi séng hodc tn s6 vo tuyén c6 thé duge sir dung cho muc dich nay.

Déi v6i cac hop chit theo sang ché néu trén, tit nhién 13 lidu dung dugc sir
dung s& thay dbi theo hop chét duoc sir dung, ché d6 sir dung, viée diéu tri mong mudn
va rdi loan dugc chi dinh. Vi du, néu hop chit theo sang ché dugc st dung qua dudng
miéng, lidu ding hing ngdy cta hop chét theo sang ché c6 thé ndm trong khoang tir
0,01 microganvkg thé trong (ug/kg) dén 100 miligam/kg thé trong (mg/kg).

Hop chét theo sang ché, hoic mubi duge dung ciia nd, c6 thé duge sir dung mét
minh nhung s& thudng duge sit dung & dang dugc phim trong d6 céc hop chit theo
sang ché, hoic mudi dugc dung cta nd, dwoc két hop véi chét phu trg, chit pha logng
hodc chit mang dugc dung. Céc phuong phép thong thudng dé chon va bao ché dugc
pham thich hop duoc mb ta trong tai liéu, vi du, “Pharmaceuticals - The Science of

Dosage Form Designs", M. E. Aulton, Churchill Livingstone, 1988.
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Tuy thudc vao cach sir dung ctia cic hop chét theo sang ché, t6t hon néu duoc
pham dugc sir dung chira hop chét theo sang ché v6i lwong nim trong khoang tir 0,05
dén 99% khéi lugng, t&t hon nita néu chira hop chét theo sang ché véi lwong nim
trong khoang tir 0,05 dén 80% khdi lwong, van t6t hon nita néu chira hop chét theo
sang ché vé6i luong nam trong khoang tir 0,10 dén 70% khéi lugng, va dac biét t6t hon
néu chira hop chét theo sang ché v6i luong nim trong khoang tir 0,10 dén 50% khéi
luong, toan bd phan tram khdi luong dwoc tinh theo tdng khdi lugng ciia dwoc phim.

Céc duoc phim c6 thé duoc st dung khu trt (vi dy, cho da) ¢ dang, vi du, kem,
gel, nuéce xtre, dung dich, hdn dich, hoic qua dudng toan thin, vi du, bang cich sir
dung qua dudng miéng & dang vién nén, vién nang, xi-rd, bot hodc hat; hodc st dung
ngodi dudng tiéu héa & dang dung dich, hdn dich hoic nhii twong vd khuin ding dé
tiém (bao gdm st dung qua dudng trong tinh mach, duéi da, trong co, trong mach hodc
tiém truyén); str dung qua dudng truc trang & dang céc thude dan; hodc bang cach hit &
dang khi dung. ,

Pé str dung qua dudng miéng, céc hop chét theo sang ché c¢6 thé dwogc tron véi
chét phu tro hodc chét mang, vi dy, lactoza, sacaroza, sorbitol, manitol; tinh bot, vi du,
tinh bt khoai tay, tinh bot ngd hodc amylopectin; ddn xuét xenluloza; chit két dinh, vi
du, gelatin hodc polyvinylpyrolidon; vi/hodc chit 1am tron, vi du, magie stearat, canxi
stearat, polyetylen glycol, sap, parafin, va chit tuong tu, va sau d6 duoc ép thanh vién
nén. Néu can c6 vién nén duge bao, 16p nhan, dugc bao ché nhu d3 mé ta trén ddy, co
thé duoc bao béng dung dich dudng dic, dung dich nay c6 thé chia, vi du, gom arabic,
gelatin, bt talc va titan dioxit. Theo phuong 4n khac, vién nén c6 thé dugc bao béng
polyme thich hop dugc hoa tan trong dung méi hitu co dé bay hoi.

D& bao ché vién nang gelatin mém, cac hop chét theo sang ché c6 thé duogc tron
vé6i, vi du, dau thue vét hodc polyetylen glycol. Vién nang gelatin cting c6 thé chira cac
hat hop chit bang cach st dung céc ta duge dung cho vién nén néu trén. Ngoai ra, san
phim dang 16ng hodic nira rén cua hop chét theo sang ché c¢6 thé dugc nap vao vién
nang gelatin ctmg. San phdm dang léng dé s dung qua dudng miéng c6 thé 13 dang
xi-rd hodc hdn dich, vi dy, dung dich chua hop chit theo sang ché, luong con lai 1a
dudng va hén hop cua etanol, nude, glyxerol va propylen glycol. Ty ¥, san phim
dang 16ng nay c6 thé chira chét tao mau, chit tao huong, chit 1am ngot (nhu sacarin),

chit bao quan va/hodc carboxymetylxenluloza 1am chét 1am dic hoic céc ta duoc khac
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ma ngudi ¢ hidu biét trung binh trong linh vuc nay da biét.

Pé sir dung qua dudng trong tinh mach (ngoai dudng tiéu héa), cac hop chét
theo séng ché ¢6 thé duge st dung dué6i dang dung dich dang dau hoic dung dich nude
v6 khuan.

T4t nhién 13 luong lidu ding cho muc dich didu tri ctia hop chét theo sang ché
s& thay ddi theo tinh chit va mic do ning cia bénh, d6 tudi va gidi tinh clia dong vat
hozc bénh nhan va dudng st dung, theo nguyén tic y hoc di duoc biét r3.

Mitc d6 ding liéu, tAn sudt lidu dung, va khoang thoi gian diéu tri ctia hop chit
theo sdng ché duoc du kién khac nhau, tuy thudc vao dang san phim va chi dinh 14m
sang, d6 tudi, va tinh trang y t& cta su xuét hién ddng thoi hai hodc nhidu bénh cung
mdt lac. Khoang thoi gian didu trj tiéu chudn bang hop chét theo sang ché dugc dy
dinh thay dbi trong khoang tir mot dén bay ngay dbi v6i phn 16n cdc chi dinh 1am
sang. C6 thé cn kéo dai khoang thoi gian didu tri nhidu hon bay ngay trong cc trudng
hop nhidm khuan tai phat hoic nhifm khuén lién quan dén céc mo hodc nguyén lidu
cdy ma & d6 c6 su cung cip méau kém bao gdm xuwong/khép, dudng hod hép, mang

trong tim, va cdc md rang.

Vi du thwe hién sang ché

Khi dugc st dung trong ban mo ta nay, cac thuit nglt sau diy c6 nghia la:
“Boc” ding dé chi err-butoxycacbonyl; “DCM” ding dé chi diclometan; “DIPEA”
dung @ chi N, N-diisopropyletylamin; “EtOAc” ding dé chi etyl axetat; “LCMS” dung
d& chi phuong phap sic ky 16ng/phd khéi luong; “MIM” dimg d chi khdi luong cua
ddng vi don; “min” ding dé chi phut; “DMF” dung dé chi N,N-dimetylformamit; “Pet.
Ete” dung dé chi ete ddu mé; “TLC” dung dé chi phwong phap sic ky 16p mong; “Rf?
ding @ chi hé s§ duy tri; “RT” ding dé chi nhiét d9 trong phong; “SCX” dung dé chi
sw trao ddi cation manh; “TEA” dung dé chi trietylamin; “TFA” ding @ chi axit
trifloaxetic; “THF” dung dé chi tetrahydrofuran; va “TBME” ding dé chi tert-butyl
metyl ete.

Céc dung mdi, chit phan g va chét ban ddu dwoc mua tir cic nha cung cp
trén thi trudng va dugc st dung ngay, trir khi duge mé ta theo cach khéc. Tét ca céc
phén tng dugc thuc hién 6 nhiét do trong phong, trir khi dwoc chi 16 theo cach khac.

Viée kiém tra d6 tinh khiét va d6 ddng nhét ciia hop chit duoc thyuc hién bing
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phuong phip LCMS UV sir dung thiét bi Waters Acquity SQ Detector 2 (ACQ-
SQD2#LCAO081). Chiéu dai buéc séng cua thiét bi phat hién diy diot bang 254nM va
phwong phip MS & ché d6 dién tir electrong dwong va 4m (m/z: 150-800). 2ul phén
phan udc duge phun I€n cdt bao vé (cac bd loc 0,2pm x 2mm) va c6t UPLC (C18, 50
x 2,1mm, < 2um) theo trinh tw dwoc duy tri & nhiét dd 40°C. Cac mau duoc rira giai
v6i tc d6 dong bang 0,6ml/phit véi hé pha dong gdm A (axit formic 0,1% (theo thé
tich) trong nuéc) va B (axit formic 0,1% (theo thé tich) trong axetonitril) theo gradien

dwoc thé hién trong Bang 1 duéi ddy. Thoi gian luu RT duoc thdng ké theo phut.

Bang 1
Co tinh axit mach dai
Thoi gian (phit) % A % B
0 95 5
1,1 95 5
6,1 5 95
7 5 , 95
7,5 95 5
8 95 5
C6 tinh axit mach ngén
Thoi gian (phut) %A % B
0 95 5
0,3 95 5
2 5 95
2,6 95 5
3 95 5

Viée kiém tra d6 ddng nhit cua hop chit cling duge thyc hién bing phuong
phdp LCMS UV bing céch sir dung thiét bi Waters Alliance 2695 micromass ZQ
(K98SM4 512M-LAA434). Budc séng clia thiét bi phat hién diy diot bing 254nM va
phuong phap MS theo ché db phun dién tir duong va am (m/z: 150-650). 10ul phin
phén u6c duge phun 1én ¢t HPLC (C18, 75 x 4,6mm, 2,5um) & nhiét do trong phong,
nhiét d¢ nay duoc kiém soat & 19°C. Cac mau dugc rira giadi voi tbe do dong b%mg
0,9ml/phiit véi hé pha dong gdm A (axit formic 0,1% (theo thd tich) trong hdn hop
nude: axetonitril véi ty 18 95:5 (theo thé tich)) va B (axit formic 0,1% (theo thé tich)

-76-



32417

trong hén hop axetonitril: nuéce véi ty 1€ 95:5 (theo thé tich)) theo gradien duogc thé
hién trong Bang 2 dudi ddy. Thoi gian luu RT duogc tinh theo phit.

Béng 2
Phuong phép 1

Thoi gian (pht) % A % B

0 100 0
55 0 100
6,0 5 . 100

6,5 100 0

7 100 0

Viée kiém tra d6 dong nhét cia hop chét cling duoc thuc hién bang phuong
phép sic ky 1ong siéu dén han (Supercritical Fluid Chromatography: SFC) phan tich
bang cach st dung thiét bj SFC phén tich Agilent 1260 (SFC-A). 10ul phan phan udc
dudc phuh 1én cot HPLC (C18, 75 x 4,6mm, 2,5um) & nhiét do trong phong, nhiét do
ndy dugc kiém so4t & 19°C. Céc mau dugc rira giai véi toe do dong bang 3ml/phut véi
hé pha dong bao gdm A 13 CO; va B 1a metanol (DEA 0,05%, theo thé tich) rira giai
bang gradien cua pha B tir 5% dén 40% trong 3,6 phut.

Phuong phap NMR ciing dugc sit dung dé xé4c dinh tinh chét cta cac hop chit
cu6i. Pho NMR thu duoc trén thiét bj Bruker AVIII 400 Nanobay véi ddu do BBFO
Smm. Tly y, cdc gia tri Rf ctia hop chét trén c4c dia séc ky 16p mong (TLC) trén silic
oxit dugc xac dinh.

Viéc tinh ché hop chét duoc thuc hién bing phuong phap sic ky cot nhanh trén
silic oxit hogc bang phuong phip LCMS didu ché. Viéc tinh ché bing LCMS duoc
thuc hién bing céch st dung thiét bi phat hién khdi luong Waters 3100 & ché d6 phun
dién tir duong va 4m (m/z: 150-800) cling véi thiét bi phat hién Waters 2489 UV/Vis.
Céc miu duoc rira giai véi tde d6 dong bing 20ml/phut trén c6t XBridge™ C18 prep
SuM OBD 19 x 100mm véi hé¢ pha dong bao gdm A (axit formic 0,1% (theo thé tich)
trong nuéc) va B (axit formic 0,1% (theo thé tich) trong axetonitril) theo gradien dugc

thé hién trong Bang 3 dusi day.
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Béang 3
Thoi gian (phut) % A %B
0 90 10
1,5 90 10
11,7 5 95
13,7 5 95
14 90 90
15 90 90

Viéc tinh ché hop chét cling duge thuc hién bang phuong phép sic ky 1ong sidu
dén han (SFC) diéu ché. Viéc tinh ché bing phuong phip SFC duoc thuc hidn bing
céch st dung thiét bj SFC didu ché Waters 80Q (SFC-B). Céc mAu duoc rira giai voi
toc @6 dong bang 50 g/phuit trén cot ChiralPak OJ-H, 250x30mm LD. véi ¢ hat 5um
c6 hé pha dong bao gdm A 1a CO, va B 1 metanol (NH3H20 0,1%) trong diéu kién
rira giai bing dung mdi c6 thanh phén khong ddi (pha B 25%).

Cac t€n hoa hoc trong tai liéu nay dugc goi tén bang cach sir dung chuong trinh
mol2nam - phin mém chuyén dbi cdu trac thanh tén cia cong ty OpenEye Scientific
Software. Céc chét ban dau dugc mua tlr cac ngudn trén thi truong hodc dugce tdng hop

theo cac phwong phép trong tai liéu chuyén nganh.
Céc so d6 chung

Céc hop chit theo sang ché co thé dugc diéu ché theo céc so dd chung dugc thé

hién duéi day, So dd chung 1 hoic So d6 chung 2.
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So dd chung 1

Br

Br Br R 0
Br ) N
1) HaN-NH Hal
DIPEA Me,SO, Y
NC._CN + _ - . _— >
~ THF/toluen EGN HN" S N
~CN . CN .
cocl HO MeO 2) H,SO,/TFA R
CN CN
Rz
R3 R1
cl
Ris R
1. KHMDS RO 2
-78°C dén RT, 5 Rs R4
o jr 2 gity O, NHp | 0°CdénRT,2gid H
B — B—/ e N._ BFaK
o 2. MeOH o R4
0°C, 1 giv 4. KHF, Rs O
R, o Ri R
Br  Ra Rq
R
R N._ BFsK NH 3
4 R
Rs Rs O 5 Ry
/N Rg
HN" SN Cs,C04, Pd(OAC),, T
}'? ' XPhos H,N N,N
THFuwéc, A é

Rg = CN, CO,R', CONHR'

Theo mot khia canh, sang ché d& xuét hop chit cé cong thirc (A):

R® Ir:}\/B\@z
T
(A)

trong d6 R® 1a nhém nhu duge dinh nghia & trong ban mo ta nay, tiy y trong dé
R® 13 phenyl dwoc thé hosc vong heteroaryl ¢6 5 hoic 6 canh duoc thé hoic khong
dugc thé, trong d6 khi duoc thé, R® chira tir 1 dén 5 nhém thé véi mdi 1an xuét hién
doc 1ap duge chon tir: halo, -OR!, -NRIR’, -CN, Ci.¢ alkyl, Ci.¢ haloalkyl, va Ci. alkyl
duoc thé bing -ORY;

Y 14 nhém halo, vi du, flo; va

Z la ion kim loai, vi du, kim loai nhém 1 nhu kali hodc natri.

Theo khia canh néu trén cta sang ché, tt hon néu R6 dugc thé bing nhém
metoxy va tir 0 dén 4 nhém thé bd sung véi mdi 14n xuét hién doc 1ap duoc chon tir:
halo, -OR’, -NR'R’, -CN, C1. alkyl, Ci.¢ haloalkyl, va Ci. alkyl dugc thé bing -OR”.

Theo mot phuong 4n wu tién, hop chit c6 cong thirc (A) 13 hop chét c6 cong
thirc (B) hodc (C):
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. |
H H
N._BF3K N._ BFsK

OMe O OMe O
(B) (€)
So do chung 2
MeO
OMe
o}
NH
Br 0 \——Q—B(OH)Z NH
NBS, MeCN NC
)\/\ RT, 14 gw ] \*N f
N Pd(dppf)Cl, DCM
HN- K,CO;
1,4-dioxan/nwéc NC N
140°C, 90 phut, MW | N
hodc 14 gi®, dun héi lvu NH
H,N
MeO MeO
OYQ o
NH R-X
TFA/H,SO, (4:1) 052003
——————————————————
55°C, 5 gir MeCN hodc DMF
NH, 80°C
M
HoN NH
So d6 chung 3
i) Alyltimetylsilan,
) BF3.Et,0, 1,2-DCE H i) Boran-THF
jj)\ benzhydrazit N'/ “Bz dun héileu, 5 phit N,N\BZ RT, 1 gir HN,NH2
T Hcl
R” "H toluen, 110°C, 16 gidr R”H ii) TMS-CF3, NaOAc, DMF )‘\CF if) HCI 37% trong nuéc R)\CFa
(E/2) RT, 2 gi&r R 3 80°C, 24 gits
] H
o benzhydrazit N'N\BZ Boran-THF /H\ HCI 37% trong nuéc HN,NHZ
N, AL N| B2 — Py HCl
R” R toluen, 110°C, 16 gity | R7R 0°C-RT, 1 gid Py , 80°C, 16 gios R R
tert-butyl carbazat |, H Boran-THF H HCI 4M trong H
j\ _..~i—, N"" “Boc N NoBoe _ tédoxan Hn-NHz
R™ R’ toluen, 110°C, 16 gidr | R P& R 0°C-RT, 1 gitr R /KR, RT, 2 gitr R/k R -HCI
(E/Z)
i) DBAD, PPhs
OH toluen, RT, N2, 16 gi¢or HN,NH2

- .
R™ "R’ ii) HCI 4N trong 1,4-dioxan R/kR,
MeOH, RT, 16 gi&¥

Cac phuong phap chung
Phuong phép chung A

Huyén phii chita hydroclorua cta axit 4-(aminometyl)phenyl]boronic (1,1
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duong lugng) va axit benzoic twong tmg (1,0 duong lugng) trong THF khan (0,49M),
trong moi truong nito dwoc cho thém l1an lugt N,N-diisopropyletylamin (5,0 dwong
luong) va dung dich anhydrit propylphosphonic (50% khéi lugng trong EtOAc) (1,5
duong lwong). H6n hop phén tng duoc gia nhiét trong didu kién hdi luu ¢ nhiét d6
70°C trong 14 gid kém theo khudy. Hdn hop nay dugc pha lofing bing nude va DCM,
sau d6 dugc phan bb. Lép nude duge chiét bang DCM (x2). Cac phan chiét hitu co két
hop duogc loc qua thiét bi tach pha va cd duéi ap sudt giam dé thu dugc axit boronic
mong mudn. Khong can tinh ché thém va san phim nay dugc sir dung ngay trong budc

tiép theo.

Phuong phap chung B

Huyén phu chira hydroclorua cia axit 4-(aminometyl)phenyl]boronic (1,0
duong lugng) va DIPEA (3,0 duong lugng) trong THF khan (0,2M) trong méi trudng
nito duge cho thém dung dich chira din xuét benzoyl clorua tuong tmg (1,1 dwong
lugng) trong THF khan (0,2M). Hon hop phan tmg duoc khudy trong 16 iy & nhiét do
trong phong, duoc t8i bang dung dich amoni clorua bdo hoa trong nuée va sau dé duge
chiét vao etyl axetat (x3). C4c phan hitu co két hop duge rira bing nudc mubi, lam khd
bang Na;SO4 va loc, sau d6 ¢d dudi ap suét giam dé thu duoc din xudt axit boronic
mong muén. Khong can tinh ché thém va san phim nay duoc sir dung ngay trong budc

tiép theo.

Phuong phép chung C

Hén hop chtra halogenua (1,0 dwong lwong), axit boronic hodc este pinacol (1,5
duong luong) va kali cacbonat (2,0 duong luong) trong 1,4-dioxan va nude (3:1,
0,1M) duogc loai khi biang cach suc khi nito qua d6 trong 25 phuat. Phic chét 1,1'-
bis(diphenylphosphin)feroxen-paladi(Il) diclorua diclometan (0,05 duwong lugng) duoc
cho thém vao va hdn hop nay duoc loai khi lai bang cach suc khi nito qua d6 trong 30
phtt. Sau d6, hén hop duoce gia nhiét & nhigt d6 120°C trong 14 giyr. Hén hop phan
ng dugc loc qua Celite®. Banh loc duge rira bang DCM. Cho thém nuéc vao phin
nudce loc va cac 16p duoge phan bd. Lép nuée duoe chiét bing DCM (x2). Céc phin
chiét hiru co két hop dugc loc qua thiét bi tach pha va sau d6 cb dudi 4p suit giam dé
thu dugc chit rin mau sAm. Tinh ché thém bing c4ch séc ky cot nhanh trén silicagel d8

thu dugc hop chit mong mudn.

Phuong phdp chung D
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Hdn hop chtra halogenua (1,0 duong lugng), axit boronic hodc este pinacol (1,5
duong lugng) va kali cacbonat (2,0 dwong lwong) trong 1,4-dioxan va nuéc (3:1,
0,1M) dugc loai khi bing cach suc khi nito qua d6 trong 15 phut. Phirc chit 1,1'-
bis(diphenylphosphin)feroxen-paladi(Il) diclorua diclometan (0,05 duong luong) duoc
cho thém vao va hdn hop nay dwoc loai khi lai bang cach suc khi nito qua dé trong 15
phut. Sau d6, hdn hop duogc gia nhiét bang birc xa vi song & nhiét d6 nim trong khoang
tlr 120 dén 140°C trong thdi gian tir 60 dén 90 phut. H3n hop phan tmg holic dugc tinh
ché biang cot SCX SPE va duoc str dung ngay hodc dugce tinh ché bing cach sir dung
phuong phép sau, trir khi dugc néu r 13 sir dung & dang tho. Hén hop nay duoc loc
qua tAm Celite®. Banh loc duge rira bang DCM. Cho thém nuéc vio phén nuéce loc va
céc 16p duge phan bd. Lép nude dugc chibt bang DCM (x2). C4c phan chiét hiru co
két hop dugc loc qua thiét bi tich pha va sau d6 ¢ dudi ap sudt giam dé thu duoc chét
rén mau sim. Tinh ché thém bang céach sic ky cot nhanh dé thu duoc hop chit mong

muon.

Phuong phap chung E

Dung dich chira keton (1,0 dwong lugng) trong MeOH (0,2M) duogc cho thém
hydrazin tuong mg (1,05 duong lwong) va hdn hop phan tmg dugc khudy trong 15 gio
¢ nhi¢t do trong phong. C4c thanh phin d& bay hoi dugc loai bé duéi 4p suit giam dé

thu duoc dan xuit Boc-hydrazon dang thé.

Phuong phap chung F

Dung dich metanol chira ddn xu4t Boc-hydrazon (1,00 dwong luong) duge xir 1y
bang 10% paladi trén cacbon (0,02 dwong luong), axit axetic (0,01 duong lugng) va
dugc théi khi Ho. Dung dich ndy dugc khudy trong méi truong H (1 atm (101,3 kPa))
qua dém trude khi dugce loc qua Celite®. Phin nudc loc dugc cd dudi 4p suit giam dé
thu duge hydrazin dugc bao vé bing nhém Boc tuong Ung.
Phuong phap chung G |

Dung dich chita hydrazin dugc bdo vé bing nhém Boc (1,0 duong lugng) trong
MeOH (0,5M) dugc cho thém HCI 4N trong 1,4-dioxan (8,0 dwong lugng) va hdn hop
phan Gng dugc khudy & nhiét do trong phong trong 5 gio. Ete dietyl duoc cho thém
vao va chit két tia tao thanh dugc thu hdi bang cach loc dé thu duoc hop chét trung
gian hydrazin mong muén. Theo phwong 4n khac, hén hop nay dwoc cd dusi &p suét

gidm va dugc sir dung ngay.
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Phuong phép chung H

Dung dich chira 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (1,0 dwong
lugng) va TEA (3,0 duong luong) trong EtOH (0,6M) dugc cho thém din xuét
hydrazin twong tmg (1,2 dwong lugng) va sau d6 hdn hop phan ting dwoc khudy trong
thoi gian tir 2 dén 14 gio & nhiét d6 100°C. Cac thanh phan d& bay hoi duogc loai bd
duéi 4p suét giam. Dung dich amoni clorua bdo hoa trong nudc va etyl axetat dugc cho
thém vao phéan cin, 16p hitu co duge tach, rira bang nude mudi, 1am kho bing natri
sulfat, loc va c6 duéi 4p suét giam. Tinh ché thém bing cach séc ky c6t nhanh trén

silicagel dé thu duoc hop chit mong mudn.

Phuong phap chung I

Dung dich khudy chtra rugu (1,0 duong lugng) trong DCM (0,9M), dugc lam
lanh & nhi¢t 46 0°C trong méi trudng nito, duge cho thém trietylamin (1,1 duong
lwong). Dung dich tao thanh dwgc khudy trong 10 phit trude khi cho thém nhéd giot
metansulfonyl clorua (1,1 duong lugng). Hon hop phan tmg dwoc khudy & nhiét do
0°C trong 1 gid, t6i bing nudce, va chiét bing DCM (x2). Céc phan chiét hitu co két
hop dugce loc qua thiét bi tich pha va c6 dudi ap sudt giam d& thu dwoc san phim

mesyl h6a mong mudn.

Phuong phép chung J

Cho axit clohydric (1M, 3,0 dwong luong) vao huyén phu chta din xuét 1,3-
dioxolan (1,0 duong lugng) trong THF (1M), hdn hop ndy dugc 1am lanh & nhiét do
0°C. Hon hop phéan tmg dugce dé 4m trd lai dén nhiét d trong phong va khudy trong
14 gid. Sau d6, hdn hop duoc bazo héa cén thin biang dung dich natri cacbonat bio
hoa va 16p nuée duge chiét bing DCM (x 3). Cac phéan chiét hitu co két hop duoc loc
qua thiét bi tach pha va c6 duéi ap suit giam d& thu duogc hop chét cacbonyl dang thd.

Phwong phap chung K

Hon ‘hqp chita din xuét halogenua (1,0 duong lugng), mudi Molander (1,0
duong lugng), xesi cacbonat (3,0 duong lugng) va XPhos (0,1 dwong lugng) trong
THF va nuée (10:1, 0,06M) duoc loai khi bang cach suc khi nito qua do6 trong 15 phut.
Sau do, paladi axetat (0,05 duong lugng) duge thém vao va hdn hop nay duoc loai khi
lai bang c4ch suc khi nito qua d6 trong 5 phut. Tiép d6, hdn hop nay dugc gia nhiét
dén 85°C trong 16 gio, loc qua Celite®. Banh loc dugce rira bang DCM. Cho thém
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nuée vao phin nude loc va cac 16p duge phan bd. Lép nuée duge chiét bang DCM
(x2). Céc phén chiét hitu co két hop dugc loc qua thiét bi tich pha va sau d6 c6 dudi
ap suét giam. Tinh ché thém bang cach sdc ky ot nhanh trén silicagel dé thu dugc hop

chat mong mudn.

Phuong phép chung L

Cho hydrido(axit dimetylphosphinous kP) [hydro bis(dimetylphosphinito-
kP)]platin (I) (0,07g, 0,163mmol) vao dung dich chita din xuit nitril (1,0 duong
lwong) trong EtOH/nuéce (2:1, 0,8M). Hon hop niy duge gia nhiét & nhiét do 80°C qua
dém, sau d6 co dudi ap sudt giam. Tiép d6, phan cin duge phan b gitta DCM va
nuée. Lép nude duoc chiét bing DCM (x3). Céc phén chiét hitu co két hop duge loc
qua thiét bi tach pha va sau d6 cb dudi 4p sudt giam dé thu duoc hop chét amit dang

thd mong mudn.

Phuong phap chung M

Dung dich chira axit sulfuric (10 duwong lugng) va axit trifloaxetic (40 duong
lwong) duoc cho vao din xuét nitril (1 dwong lugng) va hdn hop phan tmg duogc gia
nhiét dén nhiét d6 55°C trong 5 gid. Khi d3 ngudi, hdn hop niy duge rét vao hdn hop
nude- nude d4, trung hoa cn than bing natri bicacbonat va sau d6 chiét bang EtOAc
(% 3). Céc phin chiét hitu co két hop dwoc rira bing nwde mudi, lam khd bing natri
sulfat va c6 dudi 4p sudt giam. Tinh ché thém bing cach séc ky c6t nhanh trén silicagel

& thu dugc hop chét amit mong mubn.

Phuong phdp chung N

Xesi cacbonat (1,5 dwong lwong) duge cho vao hdn hgp chita 5-amino-3-[4-
[[(2-metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (1 duong luong)
va din xuét halogenua (1,2 dwong lugng) trong DMF (0,1M). Hon hop phan tmg duge
gia hhiét dén nhiét do 80°C trong 1,5 gid, va sau d6 ¢d dudi ap sudt giam. Tinh ché
thém bang cach séc ky cot nhanh trén silicagel hoic bang phuong phip HPLC nita
diu ché dinh hwéng khdi lwong dé thu dwoc san phim mong mudn.
Phuong phap chung O

Dung dich chtra hydrazon (1 duong lugng) trong THF (0,5M) trong moi trudng

nito dugc cho thém dung dich phitc chét boran tetrahydrofuran (BH;-THF, 1,0M trong
THEF, 2 duong luong) & nhiét @6 0°C. Hon hop phén tng dugce dé 4m tré lai dén RT,
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khudy trong 14 gid, va sau d6 dugc toi bang metanol (1ml) va nuée. Lép nude duge
chiét bdng DCM (x3). Céc phan chiét hitu co két hop duge loc qua tAm x&p ky nude
va ¢b dudi 4p sudt giam. Hydroclorua trong dioxan (4M, 10 dwong lugng) dugc cho
thém vao phin cin va hdn hop nay duogc khudy trong 14 gi& & nhiét d trong phong.
Sau d6, hdn hop ndy duge cd dudi ap suit gidm va phan cin duge hoa tan béng etanol
(0,2M). Hop chét 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,5-1,0 duong
lugng) va TEA (5 duong lugng) dugc cho thém vao va sau do h8n hop phan tmg dugc
khudy & nhiét d6 trong phong trong 14 gid. Céc thanh phan d& bay hoi duoc loai bd
dudi 4p sult giam. Nude va DCM duoe cho thém vao phan cin va cac 16p dugc phan
bb. Lép nude duoc chiét bing DCM (x2). Céc phan chiét hitu co két hop duoc loc qua
tAm xdp ky nuée va c¢b dudi 4p sudt giam. Tinh ché thém bang cich sdc ky cot nhanh

trén silicagel thu dugc san pham mong muon.

Phuong phép chung P

Cho thém nhé giot phitc chit boran THF 1M (5,0 duong lwong) trong moi
trudng nito vao dung dich khudy chira din xudt nitril (1,0 dwong lugng) trong THF
khan (0,10M). Sau do, hén hop phéan tng dwoc gia nhiét hdi luu trong 4 gior trude khi
duge 1am ngudi dén RT. Metanol duoc cho thém nho giot cAn than vao cho dén khi sy
gi4i phong chit khi ngimg lai. Dung méi dugc loai bo duéi 4p sudt giam va phan cin
dugc hoa tan trong metanol va dugc xir Iy bang dung dich HC1 ddm dc. Hon hop tao
thanh dugc gia nhiét hdi luu trong 10 phut va sau d6 dugc 1am ngudi &&n RT. Dung
mdi duogce loai bé dudi ap sudt giam va phén cin dwoc xir Iy cin than bang dung dich
natri bicacbonat trong nude véi luong du. Huyén phi tao thanh dugc chiét bing etyl
axetat va 16p hitu co dugce 1am khd, loc va 1am bay hoi dudi ap sudt giam dé thu duoc

amin twong Ung.

Phuong phép chung Q

Dung dich chira axit (1,1 duong lugng) va 1-hydroxybenzotriazol hydrat (1,1
duong lugng) va N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (1,1
duong lugng) trong DMF (0,5M) duge khudy & nhiét d6 trong phong trong 30 phit va
sau d6 dugc xur Iy bing amin tuwong Ung (1,0 dwong lugng), tiép d6 xir Iy bing
trietylamin (5,0 duong lwong). Sau d6, hdn hop phan ting dugc khudy & nhiét do trong
phong trong 18 gid, dwoc rét vao nude mudi va chiét bang etyl axetat. Lép hitu co

dugc rira bang dung dich HC1 0,2 M va nuée mudi. Tiép d6, 16p hitu co duge 1am kho,
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loc va dung méi duoc 1am bay hoi duéi 4p sudt giam dé thu dugc amit dang thd mong

muon.

Phuong phap chung R

Dung dich d3 loai khi bing nito chia kali axetat (3,0 duong lugng),
bis(pinacolato)dibo (1,5 dwong lugng) va din xuit halogenua (1,0 duong lugng) trong
1,4-dioxan (0,12M) dugc cho thém phitc chit 1,1'-bis(diphenylphosphin)feroxen-
paladi(Il) diclorua diclometan (0,05 duong luong). Sau d6, hdn hop phan ing dugc
loai khi bang nito trong 5 phut nita va tiép d6, hdn hop phan tmg dwoc khudy & nhiét
d6 90°C cho dén khi phan Gng két thuc. Khi d4 ngudi, hén hop duge loc qua Celite®.
Cho thém nude vao phin nude loc va hdn hop duoc phan bd. Lép nude duge chiét
bing etyl axetat (x3). Cc 16p hitu co két hop duogc rira bing nude mudi, 1am khé bing
natri sulfat, loc va tit ca cac thanh phin d& bay hoi duoc loai bo dudi ap suit giam.
Phén cin tao thanh duoc sir dung ngay & dang thd hodc duogc tinh ché thém bang cach

sdc ky cot nhanh trén silicagel dé thu duogc este pinacol mong mubn.

Phuong phép chung S

Dung dich chita benzhydrazit (1 duong lugng) trong toluen (0,5M) dugc cho
thém keton (1,5 dwong lugng). H3n hop phan tmg dwoc gia nhiét dén 110°C trong
khoang thoi gian tir 10 dén 18 gidy, sau d6 dugc 1am ngudi dén RT. Hon hop phan tmg
nay duoc rét vao nude va sau dé duoc loc. Chit rén duoc rira bz‘“mg nudc va duge lam

kho thém dé thu duge hop chét hydrazon dang thé mong mubn.

Phuong phép chung T

Dung dich chra hydrazon (1 duwong lugng) trong THF (0,2-0,4M), dugc lam
lanh & nhiét d¢ 0°C, dugc cho thém boran - THF (1M, 2 duong luong). Hén hop phan
{mg dugc dé 4m trd lai dén nhiét d6 trong phong va khudy trong thoi gian tir 3 dén 14
gid. Sau d6, hon hop nay duoc 1am lanh dén 0°C, duoc t61 bang MeOH va dé im tro
lai &&n nhiét d6 trong phong. Sau d6, hdn hop nay duge ¢d dusi 4p sudt giam va phan
cin duge nghién thanh bdt véi dung méi thich hop (ete diu mo, Et20 hodc EtOAc) dé
thu dugc hop chét hydrazin mong muén hogc dugc tinh ché biang cach sic ky cot

nhanh trén silicagel.

Phuong phép chung U
Dung dich chita benzohydrazit (1 dwong luong) trong MeOH (0,7M) dugc cho
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thém hydroclorua 37% trong nuéc (16 duong lwong). Hon hop nay duoc gia nhiét &
nhiét do 80°C trong 16 gid, dugc 1am ngudi dén nhiét d6 trong phong va cd dudi &p
sudt giam. EtOAc dwoc cho thém vao va chit két tia duge loc va duoc ria hai 1an

bang EtOAc dé thu duoc mubi hydrazin dang thd.

Phuwong phép chung W

Dung dich chira malononitril (1 dwong lugng) trong toluen (0,5M) va THF
(0,5M) dugc cho thém benzoyl clorua tuong ung (1 dwong lugng). Hén hop phan tng
nay duoc 1am lanh dén nhiét d6 -10°C va sau dé N, N-diisopropyletylamin (2 duong
lugng) dugce cho thém nho giot trong khi duy tri nhiét d6 bén trong thdp hon -10°C.
Sau khi cho thém xong, hdn hgp phan tng dwgc khudy & nhiét do trong phong trong
14 gid, duge pha lodng bing EtOAc. Cac 16p duoc phan bé. Lép hitu co duoc rira
bang HCI 1M, sau d6 ria bang nude mubi, 1am khd bang natri sulfat, loc va ¢d dudi &p

suit giam dé thu dugc hop chit mong muén.

Phuong phép chung X

Dung dich chira dinitril (1 dwong lugng) trong 1,4-dioxan (0,5M) duoc cho
thém natri cacbonat (2 duong lwong) & nhiét do trong phong. Hon hop phan ting duoc
khudy trong 10 phit, sau dé dimetyl sulfat (1,25 duong lugng) duoc cho thém nhd
giot. Sau khi cho thém xong, hdn hop phan ting duoc gia nhiét hdi luu trong 14 gio,
1am ngudi va cd dudi 4p suét giam. Cho thém nuéc vao phan cin thd va hdn hop duoc
chiét bang EtOAc. Cac chét hitu co két hop duoc lam kho béng natri sulfat, loc, va ¢o
duéi 4p suit giam. Phan c{m tho duoc tinh ché bing cach sic ky cot nhanh dé thu duoc

hop chat mong muon.

Phuong phép chung Y

Cho alyltrimetylsilan (1,5 duong lugng) va bo triflorua dietyl eterat (1,5 dwong
luong) vao dung dich khudy chira alken (1,0 duong luong) trong DCE (0,5M). Dung
dich tao thanh duoc gia nhiét hoi luu trong 5 phut. Sau d6, dung moi dugc loai bd duédi
4p suit giam, va hdn hop duge hoa tan bing DMF (0,5M). Tiép d6, cho thém 14n luot
trimetyl(triflometyl)silan (2,0 duong lugng) va natri axetat (4,0 dwong luong) vao.
Hon hop phan tmg duoc khudy & nhiét do trong phong trong 2 gi&, duge t6i bing dung
dich Na2COs bdo hoa va pha logng bang nuéc. Sau do, dung dich nu6c duoc chiét

bang ete dietyl (x2), 1am kho bang tAm xbp ky nuéc, va ¢6 dudi dp sudt giam dé thu

-87-



32417

dugc din xuit mong mudn.

Axit [4-[[(2-metoxybenzoyl)amino]metyllphenyl]boronic

Theo phuong phap chung A, tir axit 2-metoxybenzoic (13,32ml, 89,45mmol) va
hydroclorua cta axit [4-(aminometyl)phenyl]boronic (15,24g, 81,32mmol) thu duoc
hop chit néu & d&& muc ndy (20,70g, 72,61mmol, hiéu suit 89%) dudi dang chét rin
mau tring nga.

UPLC-MS (ES", c6 tinh axit mach ngén): 1,31 phut, m/z 286,1 [M+H]*
N-[[4-(5-amino-4-xyano-1H-pyrazol-3-yl)phenylmetyl]-2-metoxy-benzamit

Theo phuong phéap chung C, tir hdn hgp chita 5-amino-3-bromo-1H-pyrazol-4-
cacbonitril (6,04g, 32,32mmol) va axit [4-[[(2-metoxybenzoyl)amino]metyl]phenyl]
boronic (12,90g, 45,25mmol), sau khi tinh ché bang cach séc ky cot nhanh, rira giai
bang MeOH 0-10% trong DCM, thu dwoc hop chét N-[[4-(5-amino-4-xyano-1H-
pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit (6,45g, 18,57mmol, hiéu sudt 57%)
duéi dang chét rin mau niu nhat.

UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,42 phit, m/z 348,2 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2.2.2-trifloaxetyl )pyrazol-

4-carboxamit

Dung dich dd loai khi chita N-[[4-(5-amino-4-xyano-1H-pyrazol-3-
yDphenyl]metyl]-2-metoxy-benzamit (6,25g, 17,99mmol) dugc cho thém dung dich
chtra axit sulfuric (9,59ml, 179,92mmol) va axit trifloaxetic (55,3ml, 719,68mmol).
Hbn hop phan tng duoc gia nhiét dn nhiét d6 55°C trong 5 gio. Hon hop phén tng
duge rét vao hén hop nude-nude da, trung hoa cén than bing natri bicacbonat v sau
d6 chiét bang EtOAc (x3). Cac phan chiét hitu co két hop duoc rira bang nudc mudi,
1am kh6 bang natri sulfat va ¢8 duéi 4p sudt giam. Tinh ché thém bing cach séc ky cot
nhanh trén silicagel, rira giai bing MeOH 0-10% trong DCM dé thu dugc hop chit 5-
amino-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]-1 H-pyrazol-4-carboxamit
(5,00g, 13,68mmol, hiéu suit 76%) dudi dang chét rin mau nau nhat va hop chét 5-
amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2,2-trifloaxetyl)pyrazol-4-
carboxamit (0,37g, 0,80mmol, higu suit 4%) duéi dang chét rén mau tréng.

UPLC-MS (ES?, ¢4 tinh axit mach ngén): 1,26 phat, m/z 366,2 [M+H]*

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,63 phut, m/z 462,1 [M+H]*

UPLC-MS (ES, c6 tinh axit mach dai): 3,31 phut, m/z 462,2 [M+H]*
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Kali triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide

Cho thém nho giot kali bis(trimetylsilyl)amit trong toluen (0,5M, 23,8ml,
11,9mmol) vao dung dich chtra 2-(bromometyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
(2,5g, 11,3mmol) trong THF kho (25ml) & nhiét dd -78°C trong méi trudng nito. Sau
khi khudy trong 25 phut & nhiét do -78°C, hdn hop nay duoc dé 4m dén RT va metanol
khan (1,3ml, 32,1mmol) dugc thém vao. 2-Metoxybenzoyl clorua (3,4ml, 22,6mmol)
duoc cho thém tir tir sau 1 gidr va hdn hop nay dwoc khudy qua dém. Huyén phu tao
thanh dugc loc va phén nude loc duge cb trong chan khong. Phin cin thu dugc duoc
pha lodng trong metanol (25ml), tiép d6 cho thém dung dich kali hydroflorua bo hoa
trong nude (3,5g, 45,3mmol). Sau khi khudy qua dém, hdn hop nay dugce c6 dudi ap
sudt giam. Phén cin tao thanh dwoc rira bing axeton néng (x 4). Céc pha axeton duoc
loc va phan nudée loc ¢ dusi &p sudt giam cho dén khi phan 16n lugng axeton bay hoi.
Sau d6, cho thém Et;0, san phim dwoc két tia va thu héi, thu duoc hop chét kali
triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide (1,50g, 5,53mmol, hiéu sut 49%)
duéi dang chit rin mau tréang.

UPLC-MS (ES+, ¢6 tinh axit mach ngén): 1,03 phut, m/z 232,1 [M-K]*

2-[(4-Bromophenyl)-hydroxy-metylenlpropandinitril

Dung dich chira 4-bromobenzoyl clorua (7,00g, 31,9mmol) va malononitril
(2,32¢g, 35,1mmol) trong toluen (40ml) va THF (8,6ml), duoc 1am lanh dén nhiét do
-10°C trong méi truong nito, duge cho thém nhd giot dung dich chita N N-
diisopropyletylamin (11,11ml, 63,8mmol) trong toluen (30ml) trong khi duy tri nhiét
d6 bén trong bang -10°C. Sau khi cho thém xong, hdn hop phan tng duoc khudy &
nhiét do 0°C trong 1 gid, sau d6 khudy & nhiét do trong phong trong 18 gid. Axit
clohydric (1M) dugc cho thém vao va hdn hop phan tmg dugc phan b véi EtOAc.
L6p nude duge chiét bing EtOAc. Lép hitu co két hop duoc rira bing HCl (1M), nuée
mudi, 1am kho bang natri sulfat, dugc loc va sau d6 dugce c6 duéi 4p sudt giam dé thu
dugc hop chit 2-[(4-bromophenyl)-hydroxy-metylen]propandinitril (7,72g, 31,0mmol,
hiéu suét 97%) dudi dang chét rin mau nau nhat.

'H NMR (400 MHz, DMSO-ds, §): 7,58 (dt, J= 8,7, 2,1Hz, 2H), 7,52 (dt, J =
8,8, 2,1Hz, 2H).

2-[(4-Bromophenyl)-hydroxy-metylen]propandinitril

Binh phén tng c¢6 dung tich 2 lit dugc lap nhiét ké va trong mdi truong nito
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dugc cho thém 4-bromobenzoyl clorua (200g, 911mmol), toluen (1000ml) va THF
(200ml) va malononitril (63ml, 1003mmol). Hén hop phan (mg nay dwoc lam lanh dén
nhiét d -10°C va sau d6 N,N-diisopropyletylamin (318ml, 1823mmol) dugc cho thém
nho giot vao hdn hop phan tng d& duy tri nhiét do bén trong thap hon -10°C (béng
chét luu 1am lanh & nhiét do -20°C) trong 45 phut. Sau khi cho thém xong, vo binh
phan tmg dugc didu chinh dén nhiét d6 0°C trong 2 gid, sau d6 didu chinh dén nhiét do
25°C trong 2 gid. Hn hop phan tmg dugc chuyén vao phéu tach c6 dung tich 7 lit va
binh phan @mg duoc rira sach 1an luot bing dung dich HCI 1M (1,5 lit) va EtOAc (1,5
lit) mdi khi dugc chuyén vio phdu tach. Cac 16p dugc phan bd va 16p hitu co duge rira
bang dung dich HC1 1M (250ml), sau d6 rira bang nuéc mubdi (250ml). Lép hitu co
duoc 1am kho bing magie sulfat, loc va ¢d dudi 4p suat giam thanh huyén phu dic.
Sau d6 huyén phil nay duge tao huyén phi dic v6i ete dau moé (500ml) va dugc loc.
Chit rin duoc rira bang ete ddu mo6 lanh (100ml) & thu dugc san phim 2-[(4-
bromophenyl)-hydroxy-metylen]propandinitril dang thé (232g) sau khi lam kh trong
khong khi. Chéit nay duogc tao huyén phu dic véi lwong t6i thiu cua EtOAc lanh va
duoc loc, rira bang lugng EtOAc t6i thiéu va ete dietyl dé thu duoc hop chét 2-[(4-
bromophenyl)-hydroxy-metylen]propandinitril (210g, 843mmol, hi¢u suit 93%) dudi
dang chit rin mau vang nhat.

2-[(4-Bromophenyl)-metoxy-metylen]propandinitril

Dung dich chtta 2-[(4-bromophenyl)-hydroxy-metylen]propandinitril (7,00g,
28,11mmol) trong THF (17ml) dugc cho thém nhé giot vao huyén phu chira natri
hydrua (1,24g, 30,92mmol) trong THF (20ml), dugc 1am lanh dén nhiét d6 0°C. Sau
khi khqu trong 30 phit & nhi¢t do 0°C, dimetyl sulfat (7,98ml, 84,32mmol) dwoc cho
thém vao va hdn hop phan tmg duge gia nhiét dén 80°C va khudy trong 14 gid. Hdn
hop nay duogc 1am ngudi dén nhiét do trong phong, t6i bing dung dich amoni clorua
bdo hoa va chiét bang EtOAc. Céc 16p hitu co két hop duoc 1am kho bing natri sulfat
va cb duéi 4p sult giam. Tinh ché thém bang cach sic ky cot nhanh trén silicagel, rira
giai bang DCM 20-80% trong heptan thu dwoc hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (3,58g, 13,61mmol, higu sudt 48%) dudi dang tinh thé chit rén
mau tring.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,76 pht, m/z 263,4 [M]*

2-[(4-Bromophenyl)-metoxy-metylen]propandinitril
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Dung dich chira 2-[(4-bromophenyl)-hydroxy-metylen]propandinitril (210g,
843mmol) trong 1,4-dioxan (1500ml) dugc cho thém natri cacbonat (179g, 1686mmol)
& nhiét do trong phong. Hon hop nay duge khudy trong 10 phut, sau d6 dimetyl sulfat
(100ml, 1054mmol) dwoc cho thém nhé giot trong 10 phit. Sau d6, hdn hop phan tmg
duoc gia nhiét hdi luu trong 2 gid, dwoc 1am ngudi va phan bd gitta nuée (1,5 1it) va
DCM (1,5 lit). Tiép d6, 16p nude duoc chiét bing DCM (1 lit) va cac phan chiét hitu
co kbt hop duge rira bing nude (500ml) va nude mudi (500ml), 1am khd bing magie
sulfat, dugc loc va sau d6 c¢d dudi 4p sut giam dé thu duge chit rin mau cam. Tinh
ché thém bing c4ch sic ky cot nhanh trén silicagel, rira giai bang DCM 50-100% trong
ete diu mé, sau d6 bang EtOAc 25% trong DCM dé thu duoc chét rin mau cam nhat,
chit nay duoc tao huyén phii dic véi ete ddu moé (500ml) va duoe loc d thu duge hop
chét 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (153g, 582mmol, hiéu suét
69%) dudi dang chit rin mau tring nga.

5-Flo-2-metoxy-benzoyl clorua

Oxalyl clorua (124ml, 1469mmol) duoc cho thém vao huyén phu khudy chira
axit 5-flo- 2-metoxybenzoic (125g, 735mmol) va DMF (2,7g, 37mmol) trong DCM
(1750ml) & nhiét do trong phong. Sau d6, hdn hop phan tmg dugc khudy & nhiét d6
trong phong trong 16 gid, ¢d dudi ap suit giam dé thu dugc hop chit 5-flo-2-metoxy-
benzoyl clorua dang thd (138g, 732mmol, hiéu suit dinh luong theo 1y thuyét) dudi
dang dadu mau vang, diu nay duoc két tinh nhanh.

UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,46 phat, m/z: 1,46 phat [M+H]*
(san phdm cdng este metyl)

Kali triflo-[[(5-flo-2-metoxy-benzoyl)amino]metyl|boranuide
Kali bis(trimetylsilyl)amit 0,7M trong toluen (174ml, 770mmol) dugc cho thém

nho giot vao dung dich chita 2-(bromometyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
(170g, 770mmol) trong THF khd (1200ml) & nhiét d -78°C trong méi trudng nito.
Sau khi khudy trong 25 phut & nhiét do -78°C, hdn hop nay duoc khudy trong 10 phit
nita & nhiét d6 0°C, sau d6 khudy trong 30 phtt & nhiét d6 trong phong. Metanol khan
(99g, 3078mmol) duoc cho thém vao & nhiét dd trong phong va chat két tia dugc tao
thanh. Hon hop nay duoc khudy trong 1 gid nita & nhiét do trong phong, sau d6 hdn
hop phan ung dugc cd dudi ap sudt giam trong khi duy tri bé nude & nhiét do 30°C.
Hbn hop nay duge 1am bay hoi ddng thdi véi THF (2 x 250ml). Phén cin duoc hoa tan
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bang THF khan (750ml) va sau d6 5-flo-2-metoxy-benzoyl clorua (138g, 731 mol)
trong THF (250ml) duoc cho thém tir tir vao. Sau d6, hdn hop phin timg dugc khudy &
nhiét d6 trong phong trong 14 gid, va tiép d6 dugc cd dudi 4p suét giam. Phin c3n tao
thanh dugc hoa tan bing MeOH duoc 1am lanh bang nude da (1000ml), sau d6 hdn
hop duoc 1am lanh dén 0°C trude khi cho thém dung dich kali hydro florua bio hoa
(264g, 3386mmol trong nudc (600ml). Hén hop phin tmg duge 1am Am dén RT va
khudy trong 15 gid, sau d6 dugc cd dudi 4p suit giam. Phin cin duoc cit dong sbi hai
14n bang toluen (3x500ml) d loai bd nude. Sau d6, phan cin dugc rira bing TBME
lanh va loc. Chét rin mau tring dugc rira bing axeton lanh (750ml), sau do rira bing
MeOH 25% néng trong axeton (3 x 2000ml). C4c phan nude loc duge cb dudi 4p sult
giam. Khi phan 16n dung méi duogc loai bd, TBME (500ml) dwoc cho thém vao va chét
rin tao thanh duoc loc, rira bang TBME lanh dé thu duoc hop chét kali triflo-[[(5-flo-
2-metoxy-benzoyl)amino]metyl]boranuide (198g, 41 1mmol, hiéu suit 53%).

"H NMR (400 MHz, DMSO-ds, &: 7,80-7,71 (m, 1H), 7,64 (dd, J = 9,8, 3,4Hz,
1H), 7,31-7,25 (m, 1H), 7,16 (dd, J=9,2, 4,4Hz, 1H), 3,88 (s, 3H), 2,17-2,09 (m, 2H).

4-Bromo-2.6-diflo-benzoyl clorua

Huyén phu chira axit 4-bromo-2,6-diflobenzoic (2g, 8,44mmol) trong DCM
(30ml) dugc cho thém oxalyl clorua (0,80ml, 9,28mmol) va DMF (0,1ml, 1,30mmol)
& nhiét d@§ 0°C. Hon hop phéan tmg duoc khudy & nhiét d6 trong phong trong 4 gid, 1am
lanh dén nhiét d6 0°C. Cho thém tiép oxalyl clorua (0,79ml, 9,28mmol) vao va hdn
hop phan tng duge khudy & nhiét d6 trong phong trong 16 gid, va sau d6 duoc cb dudi
4p sudt giam @& thu dugc hop chit 4-bromo-2,6-diflo-benzoyl clorua (1,58g,
6,19mmol, hidu suit 73%).

UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,74 phut, m/z 250,9 [M]* (san phim
cong este metyl)

2-[(4-Bromo-2.6-diflo-pheny])-hydroxy-metylen]propandinitril

Theo phuong phap chung W, tir hop chit malononitril (450mg, 6,80mmol) va
4-bromo-2,6-diflo-benzoyl clorua (1,58g, 6,19mmol) thu dwoc hop chét 2-[(4-bromo-
2,6-diflo-phenyl)-hydroxy-metylen]propandinitril (2g, 7,05mmol, hiéu suat dinh luong
theo 1y thuyét) dudi dang dau dic mau vang.

UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,13 phit, m/z 286,7 [M+2]*

2-[(4-Bromo-2.6-diflo-phenyl)-metoxy-metylen]propandinitril
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Theo phuong phap chung X, tir hop chét 2-[(4-bromo-2,6-diflo-phenyl)-
hydroxy-metylen]propandinitril (2,01g, 7,05mmol), sau khi tinh ché bing cach sic ky
cdt nhanh trén silicagel, rira giai bing DCM 20-80% trong heptan, thu dugc hop chét
2-[(4-bromo-2,6-diflo-phenyl)-metoxy-metylen]propandinitril (1,48g, 4,95mmol, hiéu
sut 70%) dudi dang chit rén mau tréng.

UPLC-MS: (ESY, ¢4 tinh axit mach ngén): 1,69 phut, m/z 300,9 [M+2]*
2-[(4-Clo-3,5-diflo-phenyl)-hydroxy-metylen]propandinitril

Theo phuong phép chung W, tir hop chét 4-clo-3,5-diflobenzoyl clorua (2,00g,
9,48mmol) thu dwoc hop chét 2-[(4-clo-3,5-diflo-phenyl)-hydroxy-metylen]
propandinitril (2,48g, 10,31mmol, hiéu suét dinh luong theo Iy thuyét) dudi dang dau
ddc mau niu.

UPLC-MS: (ES’, ¢6 tinh axit mach ngin): 1,34 phut, m/z 238,8 [M-H]
2-[(4-Clo-3,5-diflo-phenyl)-metoxy-metylen]propandinitril

Theo phuong phép chung X, tir hop chit 2-[(4-clo-3,5-diflo-phenyl)-hydroxy-
metylen]propandinitril (2,48g, 10,31mmol), sau khi tinh ché bing cach séc ky cot
nhanh trén silicagel, rira giai bang DCM 20-80% trong heptan, thu dugc hop chét 2-
[(4-clo-3,5-diflo-phenyl)-metoxy-metylen]propandinitril (1,68g, 6,60mmol, hicu suit
64%) duéi dang chét rin mau vang nhat.

UPLC-MS: (ES®, c6 tinh axit mach ngan): 1,70 phut, m/z 254,9 [M+H]*
2-[(4-Clo-2,5-diflo-phenyl)-hydroxy-metylen]propandinitril

Theo phwong phép chung W, tir hop chét 4-clo-2,5-diflobenzoyl clorua (2,00g,
9,48mmol), thu dugc hop chat 2-[(4-clo-2,5-diflo-phenyl)-hydroxy-metylen]
propandinitril (2,66g, 11,06mmol, hiéu suét dinh lugng theo 1y thuyét) dusi dang chét
rin mau be.

UPLC-MS: (ES", ¢6 tinh axit mach ngin): 1,11 phut, m/z 238,8 [M-H]J
2-[(4-Clo-2,5-diflo-phenyl)-metoxy-metylen]propandinitril

Theo phuong phap chung X, tir hop chét 2-[(4-clo-2,5-diflo-phenyl)-hydroxy-
metylen]propandinitril (2,66g, 11,06mmol), sau khi tinh ché bing cach séc ky cot
nhanh trén silicagel, rira giai bing DCM 20-80% trong heptan, thu duge hop chét 2-
[(4-clo-2,5-diflo-phenyl)-metoxy-metylen]propandinitril (1,64g, 6,44mmol, hiéu sult
58%) duéi dang diu mau vang nhat.

UPLC-MS: (ES¥, c6 tinh axit mach ngan): 1,67 phit, m/z 254,9 [M+H]*
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4-Clo-2.3-diflo-benzoyl clorua

Huyén phii chita axit 4-bromo-2,6-diflobenzoic (2,00g, 8,44mmol) trong DCM
(30ml) dugc cho thém oxalyl clorua (0,80ml, 9,28mmol) va DMF (0,1ml, 1,30mmol)
& nhiét @ 0°C. Hon hop phan ting nay dugc khudy & nhiét d6 trong phong trong 4 gid,
duoc 1am lanh lai dén nhiét d6 0°C. Cho thém tiép oxalyl clorua (0,80ml, 9,28mmol)

vao va hén hop phan tmg dugce khudy & nhiét d trong phong trong 16 gid, va sau dé
hdn hop nay dugc cd dudi ap suat giam dé thu dugc hop chét 4-clo-2,3-diflo-benzoyl
clorua (2,19g, 10,38mmol, hidu suit dinh lwong theo 1y thuyét).

UPLC-MS: (ESY, ¢4 tinh axit mach ngén): 1,74 phut, m/z 206,8 [M]* (san phim
cong este metyl)

2-[(4-Clo-2.3-diflo-phenyl)-metoxy-metylen]propandinitril

Theo phuong phép chung W, tir hop chat malononitril (750mg, 11,42mmol) va
4-clo-2,3-diflo-benzoyl clorua (2,19g, 10,38mmol), thu duge hop chat 2-[(4-clo-2,3-
diflo-phenyl)-hydroxy-metylen]propandinitril dang thd (2,61g, 10,85mmol, hiéu sut
dinh lugng theo 1y thuyét) dusi dang chit rén mau niu. Theo phuong phép chung X,
thu duge hop chét 2-[(4-clo-2,3-diflo-phenyl)-metoxy-metylen]propandinitril (1,6g,
6,40mmol, hiéu sudt 59%) dudi dang chit rin mau trdng nga sau khi tinh ché bang
cach séc ky c6t nhanh trén silicagel, rira giai bang DCM 20-80% trong heptan,

UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,70 phut, m/z 254,9 [M+H]*

Vi du 1: S-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit

MeO

5-Amino-3-(4-bromophenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Theo phuong phdp chung H, cho hop chat 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,76mmol) phédn tmg vé&i xyclopentylhydrazin hydroclorua
(0,91mmol) & thu duoc hop chét néu & d& muc nay (0,83mmol). UPLC-MS (ES*, ¢6
tinh axit mach ngén): 2,17 phut, m/z 333,2 [M+2]*

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)phenylJmetyl]-2-metoxy-
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benzamit

Theo phwong phdp chung K, cho hop chét 5-amino-3-(4-bromophenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril  (0,45mmol) phan Ung véi kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,45mmol) dé thu dugc hop chét néu & dé
muc nay (0,36mmol) dudi dang chat rin mau vang. UPLC-MS (ES®, ¢6 tinh axit mach
ngin): 1,87 phut, m/z 416,2 [M+H]*
5-Amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-
carboxamit

Theo phwong phip chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-

xyclopentyl-pyrazol-3-yl)phenyljmetyl]-2-metoxy-benzamit (0,36mmol), thu dugc
hop chéit néu & d& muyc nay (0,23mmol) dudi dang chit rin mau tring nga. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,58 phiit, m/z 434,2 [M+H]* UPLC-MS (ES*, ¢6 tinh
axit mach dai): 3,59 phut, m/z 434,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, §): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7,
1,8Hz, 1H), 7,51-7,37 (m, 5H), 7,17-7,13 (m, 1H), 7,03 (td, J = 7,5, 1,0Hz, 1H), 6,31
(s, 2H), 4,60 (quint, J = 7,3Hz, 1H), 4,54 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 2,02-1,86
(m, 4H), 1,83-1,72 (m, 2H), 1,65-1,51 (m, 2H).

Hop chét cta Vi du 1 cfing ¢6 thé duge didu ché bing phuong phap duge md
ta dudi day.

5-Amino-3-(4-bromophenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Dung dich chta  2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(72,2mmol), xyclopentylhydrazin dihydroclorua (72,2mmol) va trimetylamin
(288,9mmol) trong EtOH (400ml) dwoc dun hdi luu trong 1,5 gid. Hon hop phan tng
nay duge gia nhiét hdi hwu trong 1,5 gio, 1am ngudi va c6 dudi ap suét giam. Tién hanh
Xit 1y va tinh ché dé thu dwoc hop chit néu & dé muc nay (51,9mmol) duéi dang chit
rin mau vang nhat.

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)phenyllmetyl]-2-metoxy-

benzamit

Kali triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide (36,2mmol), paladi (IT)
axetat (1,27mmol), xesi cacbonat (108,7mmol) va 5-amino-3-(4-bromophenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (36,2mmol) duoc tao huyén phi trong THF (250ml)

va nuéce (75ml). Hon hop phin tmg mau da cam duoc loai khi trong chan khong va
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dugc thdi khi nito ba 1dn. Hop chit 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl (2,54mmol) dugc cho thém vao va hdn hop ndy duge gia nhiét
héi Iuu trong 4 gid. Loc qua Celite®, xtr Iy va c¢d dic dé thu dwoc hop chét néu & dé
muc ndy (32,01mmol) dudi dang chét rin mau cam nhat.

5-Amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyllpyrazol-4-

carboxamit

Sau khi gia nhiét dén nhiét d6 55°C trong 3 gid, dung dich chira N-[[4-(5-
amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)phenylmetyl]-2-metoxy-benzamit
(32,0mmol), axit sulfuric (320,1mmol) va axit trifloaxetic (800,3mmol) dugc lam
ngudi va sau d6 duge cho thém cén than vao dung dich natri bicacbonat dwoc 1am lanh
bang nuéc d4 (1921mmol) trong nude (750ml) kém theo khudy manh. Hon hop chira
heptan/EtOAc (100ml, 1:1) duge cho thém vao va hdn hop niy dwoc loc. Chét réin
duoc tao huyén phi trong 10% MeOH/DCM (750ml) va nude (100ml). Sau khi xtr 1y
va két tinh ra khoi EtOAc va MeOH (200ml), thu dugc san phim néu & d& muc nay

(13,15mmol) duéi dang chét rdn mau tréng nga.

Vi du 2: S-amino-1-[(1R*,2R¥)-2-hydroxyxyclopentyl]-3-[4-[[(2-metoxybenzoyl)

amino]|metyl]phenyl]pyrazol-4-carboxamit

0
NH,
H,N
i o)
/
O/N\N HN
(rel)OH MeO

5-Amino-3-(4-bromophenyl)-1-[(1R* 2R *)-2-hydroxyxyclopentylpyrazol-4-

cacbonitril

Theo phuong phdp chung H, cho hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,38mmol) phan ung voi (1IR*,2R*)-2-
hydrazinoxyclopentanol (0,38mmol) thu dugc hop chit néu & d& muc nay (0,38mmol)
duéi dang chat rdn mau tréng nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,82
phut, m/z 349,1 [M+2]*

N-[[4-[5-amino-4-xyano-1-[(1R* 2R*)-2-hydroxyxyclopentyllpyrazol-3-

yl]phenyllmetyl]-2-metoxy-benzamit

Theo phuong phap chung C, tir hop chét 5-amino-3-(4-bromophenyl)-1-
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[(IR*,2R*)-2-hydroxyxyclopentyl]pyrazol-4-cacbonitril (0,12mmol) va kali triflo-
[[(2-metoxybenzoyl)amino]metyl]boranuide (0,13mmol), thu duoc hop chét néu & @&
muc ndy (0,11mmol) dudi dang bdt mau tring. UPLC-MS (ES*, ¢6 tinh axit mach
ngan): 1,60 phut, m/z 432,2 [M+H]*
3-Amino-1-[(1R*,2R*)-2-hydroxyxyclopentyl]-3-[4-[[(2-metoxybenzoyl)amino]

metyl]phenyl]pyrazol-4-carboxamit

Theo phwong phdp chung L, tir hop chét N-[[4-[5-amino-4-xyano-1-
[(lR*,ZR*)-2-hydroxyxyclopentyl]pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit
(0,10mmol), thu dugc hop chit néu & dé muc ndy (0,05mmol, hiéu sudt 49%) duéi
dang bdt mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,44 phut, m/z 450,3
[M+H]*. UPLC-MS (ES", ¢6 tinh axit mach dai): 3,16 phut, m/z 450,3 [M+H]*

'HNMR (400 MHz, DMSO-ds, §): 8,74 (t, /= 5,9Hz, 1H), 7,76 (dd, J = 7,6,
1,8Hz, 1H), 7,52-7,38 (m, 5H), 7,18-7,14 (m, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,26
(s, 2H), 5,03 (d, J = 4,6Hz, 1H), 4,55 (d, J = 6,1Hz, 2H), 4,36-4,24 (m, 2H), 3,90 (s,
3H), 2,11-2,00 (m, 1H), 2,00-1,85 (m, 2H), 1,79-1,67 (m, 2H), 1,60-1,48 (m, 1H).

Vidu 3: 5-amin0-1-tert—butyl-3-[4—[[(2-met0xybenzoyl)amino]metyl]phenyl]

pyrazol-4-carboxamit

MeO

5-Amino-3-(4-bromophenyl)-1 -tert-butyl-pyrazol-4-cacbonitril

Theo phuong phip chung H, ti hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,57mmol) va tert-butylhydrazin hydroclorua (0,86mmol), sau
khi tinh ché bing c4ch séc ky ¢t nhanh trén silicagel, rtra gidi bing MeOH 0-5% trong
DCM, thu dugc hop chit néu & @ muc nay (0,52mmol) duéi dang chit rin mau vang
nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,21 phut, m/z 321,0 [M+2]*
N-[[4-(5-Amino-1-tert-butyl-4-xyano-pyrazol-3 -yDphenyl]metyl]-2-metoxy-benzamit

Theo phwong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-zert-
butyl-pyrazol-4-cacbonitril  (0,22mmol) va  kali triflo-[[(2-metoxybenzoyl)

amino]metyl]boranuide (0,24mmol), sau khi tinh ché bang c4ch sic ky c6t nhanh trén
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silicagel, rtra giai bing MeOH 0-10% trong DCM, thu dugc hop chit néu & d& muc
nay (0,21mm01, hiéu sudt 98%) dudi dang dang chét rén mau vang. UPLC-MS (ES*,
¢ tinh axit mach ngén): 1,90 phut, m/z 404,2 [M+H]*
5-Amino-1-fert-butyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-

carboxamit
Theo phuong phap chung L, tir hop chét N-[[4-(5-amino-1-fert-butyl-4-xyano-

pyrazol-3-yl)phenyl]metyl]-2-metoxy-benzamit (0,74mmol), sau khi tinh ché bing
céch sic ky cot nhanh trén silicagel, thu dwgc hop chit néu & @& muc nay (0,03mmol)
duéi dang chét rin mau vang nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,61
phut, m/z 422,3 [M+H]". UPLC-MS (ES*, ¢4 tinh axit mach dai): 3,57 phut, m/z 422,3
[M+H]*.

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 17,7,
1,8Hz, 1H), 7,50-7,37 (m, 5H), 7,17-7,13 (m, 1H), 7,03 (td, J = 7,5, 1,1Hz, 1H), 6,28
(s, 2H), 4,54 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 1,56 (s, 9H).

Vi du 4: 5-amino-1-(3-bixyclo [3.1.0]hexanyl)-3-[4-[[(2-metoxybenzoyl)

amino]metyl]phenyl]|pyrazol-4-carboxamit

H
MeO

Bixyclo[3.1.0]lhexan-3-on

Dung dich chita pyridin (1,68mmol) va pyridini clocromat (7,64mmol) trong
DCM (6ml), dugc lam lanh &n nhiét do 0°C, dugc cho thém nhé giot cis-
bixyclo[3.1.0]Thexan-3-ol (5,09mmol). Sau d6, hdn hop phan tmg duge dé 4m dén RT
va dugc khudy qua dém. Hdn hop phan ng ndy dugc pha lodng bing ete dietyl va
phan cin mau den duoc rira bang lugng ete dietyl du (x 3). Sau d6, cac chét hitu co két
hop duge cho di qua tAm florisil va dung méi dugc loai bd duéi 4p sudt giam d& thu
dugc hop chit néu & d& muc ndy duéi dang dau thd mau vang. 'H NMR (400 MHz,
CDCls, 8): 2,64-2,54 (m, 2H), 2,20-2,12 (m, 2H), 1,57-1,50 (m, 2H), 0,94-0,86 (m,
1H), -0,03- -0,08 (m, 1H).
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tert-Butyl N-(3-bixyclo[3.1.0]hexanylidenamino)carbamat
Hbn hop chita bixyclo[3.1.0Jhexan-3-on (5,58mmol) va tert-butyl carbazat

(5,58mmol) trong metanol (20ml) dugc khudy & nhiét do trong phong trong 4 gid. Sau
d6, hdn hop phan tng dugc c¢b dudi ap sut giam. Hon hop phan tmg niy dugc toi
bang nude (20ml), chiét bing DCM (3 x 20ml). Cac phéan chiét hiru co két hop duoc
loc qua tim x8p ky nuée va sau d6 c6 dudi ap suit gidm. Phin cin tao thanh duogc tinh
ché bing cach sic ky cot nhanh trén silicagel, rira giai bing EtOAc 0-100% trong
heptan, dé thu duoc hop chit néu & d& muc nay (2,84mmol) duéi dang dau trong subt.
'H NMR (400 MHz, CDCls, 8): 2,85-2,77 (m, 1H), 2,63-2,56 (m, 1H), 2,39-2,35 (m,
2H), 1,52-1,35 (m, 12H), 0,74-0,66 (m, 1H), -0,13- -0,18 (m, 1H).
3-Bixyclo[3.1.0]hexanylhydrazin; axit 2.2.2-trifloaxetic

Natri xyano bo hydrua (4,71mmol) dugc cho thém ting phén vio dung dich
khudy chira terr-butyl N-(3-bixyclo[3.1.0]hexanylidenamino)carbamat (4,76mmol)
trong axit axetic (7ml) va nuéc (7ml). Hon hop tao thanh dugc khudy & nhiét d6 trong
phong trong 2 gid, dugc trung hoa bang cach cho thém NaOH 1M (dung dich), va sau
d6 duoc chiét bing DCM (x2). Céac phin chiét hiru co két hop duge rira bing dung
dich natri bicacbonat bdo hoa, 1am khd bang natri sulfat, duoc loc va c6 dén khi khé,
dé thu dugc hop chit fers-butyl N-(3-bixyclo[3.1.0]hexanylamino)carbamat dang th6
(4,71mmol) 14 dau trong sudt. San phdm thd nay duge hoa tan trong DCM (4,5ml).
Axit trifloaxetic (58,77mmol) duge cho thém nhé giot vao dung dich khudy chua fers-
butyl N-(3-bixyclo[3.1.0]Thexanylamino)carbamat (4,71mmol) trong DCM (4,5ml).
Dung dich tao thanh duoc khudy trong 2 gir va sau d6 dwoc cb dudi ap suit giam dé
thu duoc hop chit néu & d& muc nay dang thd (4,42mmol) 13 dau trong subt.

'HNMR (400 MHz, CDCl3, 8): 3,88-3,78 (m, 1H), 2,43-2,31 (m, 2H), 1,74 (dd,
J=14,9, 4,9Hz, 2H), 1,40-1,24 (m, 2H), 0,83-0,75 (m, 1H), 0,17-0,11 (m, 1H).
5-Amino-1-(3-bixyclo[3.1.0]Thexanyl)-3-(4-bromophenyl)pyrazol-4-cacbonitril

Theo phuong phédp chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,78mmol) va 3-bixyclo[3.1.0]hexanylhydrazin; axit 2,2,2-
trifloaxetic (1,17mmol), sau khi tinh ché bang cach séc ky c6t nhanh trén silicagel, rira
gidi bang EtOAc 0-100% trong heptan, thu dwgc hop chdt néu & d& muc niy
(0,21mmol) duéi dang dau khong mau. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,15
phut, m/z 345,1 [M+2]*
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N-[[4-[5-amino-1-(3-bixyclo[3.1.0]hexanyl)-4-xyano-pyrazol-3-yllphenylmetyl]-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-1-(3-bixyclo[3.1.0]hexanyl)-
3-(4-bromophenyl)pyrazol-4-cacbonitril (0,21mmol) va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,21mmol) thu dugc hop chit néu & d& muc
nay (0,23mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,86 phut, m/z 4282
[M+H]*
5-Amino-1-(3-bixyclo[3.1.0]hexanyl)-3-[4-[[(2-metoxybenzoyl)amino]

metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phdp chung L, tr hop chit N-[[4-[5-amino-1-(3-
bixyclo[3.1.0]hexanyl)-4-xyano-pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit
(0,21mmol) thu dugce hop chit ndu & d& muc nay (0,04mmol) sau khi tinh ché bing
phuong phédp HPLC ntra didu ché dinh hudng khdi lwong. UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,68 phut, m/z 446,2 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai):
3,72 phit, m/z 446,3 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,2Hz, 1H), 7,77 (dd, J = 7,7,
1,8Hz, 1H), 7,54-7,38 (m, SH), 7,16 (dd, J = 8,4, 0,7Hz, 1H), 7,04 (td, J= 7,5, 1,0Hz,
1H), 6,29 (s, 2H), 5,01-4,83 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,91 (s, 3H), 2,46-2,36
(m, 2H), 1,92 (dd, J = 13,8, 4,8Hz, 2H), 1,35-1,27 (m, 2H), 0,81 (q, J = 4,1Hz, 1H),
0,66-0,54 (m, 1H).

Vi du S: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(3-
metylxyclopentyl)pyrazol-4-carboxamit

0
NH,

N~N HN
; MeO

tert-Butyl N-[(3-metylxyclopent-2-en-1-yliden)amino]carbamat

Dung dich chtta 3-metyl-2-xyclopenten-1-on (10,40mmol) trong metanol
(59,4ml) dugc cho thém fert-butyl carbazat (10,92mmol) va hdn hop phan Uimg duoc
khudy & nhiét d trong phong trong 16 gid. Cac thanh phin d& bay hoi dugc loai bd
dudi 4p sudt giam dé thu dugc hop chit néu & d& muc nay (12,18mmol). 'H NMR (400
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MHz, DMSO-d, 6): 5,98-5,93 (m, 1H), 3,26-3,05 (br s, 1H), 2,62-2,57 (m, 2H), 2,44-
2,41 (m, 2H), 2,15 (s, 3H), 1,47 (s, 9H).
(3-Metylxyclopentyhhydrazin

Dung dich chira tert-butyl N-[-(3-metylxyclopent-2-en-1-
yliden)amino]carbamat (10,40mmol) trong THF/MeOH (21ml, 1:1) dugc cho thém
timg phan natri xyanobo hydrua (12,50mmol). H3n hop phan tmg duoc gia nhiét trong
diéu kién hoi Ivu trong moi trudng nito trong 10 phit va sau d6 dwoc 1am ngudi dén
RT. Hydro clorua (30,00mmol) dwgc cho thém vao va hdn hop phan tmg duoc gia
nhiét trong didu kién hdi luu trong 3 gio, dugc 1am ngudi dén nhiét do trong phong va
khudy trong 16 gid. Hon hop phan tmg duoc loc dé loai bo chit vo co khong tan va
phan nudc loc duge ¢d dudi ap sudt gidm va cét ddng s6i (x 3) bing toluen. Phin cin
dugc hoa tan trong isopropanol néng, 1am ngudi dén nhiét d6 trong phong, pha loing
béng ete va sau d6 duoc 1am lanh dén nhiét 6 0°C. Chét két tia duoc loc va phén
nuée loc duge cd trong chan khong @& thu dwoc hop chit néu & d& muc nay
(6,50mmol). 'H NMR (400 MHz, DMSO-ds, 8, hdn hop chira chit ddng phan khéng
dbi quang): 3,83-3,62 va 3,56-3,38 (m, 1H), 3,10-2,99 va 2,78-2,68 (m, 2H), 2,26-2,01
(m, 2H), 2,00-1,57 (m, 5H), 1,40-1,02 (m, 1H), 0,99 va 0,93 (d, J = 6,5Hz, 3H).
5-Amino-3-(4-bromophenyl)-1-(3-metylxyclopentyl)pyrazol-4-cacbonitril

Theob phuong phip chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,38mmol) va (3-metylxyclopentyl)hydrazin (0,38mmol) thu
dugc hop chét néu & d& muc nay (0,07mmol) sau khi tinh ché bing cach sic ky cot
nhanh trén silicagel, rira giai bing MeOH 0-2% trong DCM. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 2,26 phut, m/z 345,1 [M]*
N-[[4-[5-Amino-4-xyano-1-(3-metylxyclopentyl)pyrazol-3-ylJphenylJmetyl]-2-

metoxy-benzamit

Theo phwong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(3-
metylxyclopentyl)pyrazol-4-cacbonitril (0,08mmol) . va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,08mmol) didu ché duoc hop chit néu & dé
muc ndy (0,05mmol) sau khi tinh ché bing cach séc ky cdt nhanh trén silicagel, rta
gidi bang MeOH 0-10% trong DCM. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,03
phut, m/z 430,2 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)aminolmetyllphenyl]-1-(3-
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metylxyclopentyl)pyrazol-4-carboxamit
Theo phuong phép chung L, tir hop chdt N-[[4-[5-amino-4-xyano-1-(3-

metylxyclopentyl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit ~ (0,08mmol) thu
duge h(,fp chit néu & d& muc nay (0,01mmol) sau khi tinh ché bing phuong phap
HPLC ntra diéu ché dinh huéng khdi lwong. UPLC-MS (ES*, c6 tinh axit mach ngén):
1,73 phut, m/z 448,3 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,86 phut, m/z
448,3 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8) (hdn hop chit ddng phan khong dbi quang):
8,74 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,6, 1,8Hz, 1H), 7,53-7,38 (m, 5H), 7,16 (d, J =
7,8Hz, 1H), 7,04 (td, J= 7,5, 0,9Hz, 1H), 6,31 (s, 2H), 4,79-4,58 (m, 1H), 4,55 (d, J =
6,0Hz, 2H), 3,91 (s, 3H), 2,30-2,21 (m, 0,5H), 2,17-2,05 (m, 1,5H), 2,01-1,92 (m,
2,5H), 1,85-1,75 (m, 0,5H), 1,64-1,51 (m, 1H), 1,44-1,33 (m, 0,5H), 1,21-1,11 (m,
0,5H), 1,02 (dd, J= 21,0, 6,6Hz, 3H).

Vi du 6: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]-1-[5-
(triflometyl)-2-pyridyl]pyrazol-4-carboxamit

F3C MeO

5-Amino-3-(4-bromophenyl)-1-[5-(triflometyl)-2-pyridyl]pyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chdt 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (80mg, 0,30mmol) va 5-(triflometyl)pyrid-2-ylhydrazin
(0,30mmol) thu dwgc hop chét néu & dé muc nay (0,30mmol) dudi dang chit rin mau
tring nga. UPLC-MS (ES®, c6 tinh axit mach ngén): 2,27 phut, m/z 408,1 [M]*
N-[[4-[5-amino-4-xyano-1-[5-(triflometyl)-2-pyridyl]pyrazol-3-yl]phenylmetyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[5-
(triflometyl)-2-pyridyl|pyrazol-4-cacbonitril ~ (0,10mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,12mmol) thu duge hop chét néu & d& muc

nay (0,06mmol) dudi dang bot mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
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2,03 phat, m/z 493,3 [M+H]*
5-Amino-3-[4-

pvrazol-4-carboxamit

Theo phuong phap chung L, tir hop chét N—[[4-[5-amino-4-§(yano-l-[5-
(triflometyl)-2-pyridyl]pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit ~ (0,06mmol)
thu dugc hop chit néu & d& muc nay (0,03mmol) dudi dang bdt mau tring. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,85 phut, m/z 511,3 [M+H]*. UPLC-MS (ES", ¢6 tinh
axit mach dai): 4,19 phat, m/z 511,3 [M+H]". 'H NMR (400 MHz, DMSO-ds, §):
8,90-8,86 (m, 1H), 8,79 (t, J = 6,1Hz, 1H), 8,38 (dd, J = 8,9, 2,3Hz, 1H), 8,05 (d, J =
8,8Hz, 1H), 7,83-7,74 (m, 3H), 7,60 (d, J = 8,1Hz, 2H), 7,53-7,45 (m, 3H), 7,17 (d, J=
8,3Hz, 1H), 7,09-7,02 (m, 1H), 4,59 (d, J= 6,0Hz, 2H), 3,92 (s, 3H).

Vidu 7: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-]2-
(metoxymetoxy)etyl|pyrazol-4-carboxamit

o
NH,
HoN
- 0
/
/(N‘N HN
j) MeO

MeO

Theo phuong phép chung N, tr hdén hop chia 5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1 H-pyrazol-4-carboxamit (0,26mmol) va 1-
bromo-2-(metoxymetoxy)etan (0,39mmol), sau khi tinh ché bing phuong phap HPLC
nira diéu ché dinh huéng khdi lugng (phuong phap trung gian), thu dwoc hop chit néu
& d& muc nay (0,03mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,42 phit, m/z
454,2 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,10 phit, m/z 454,3 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz,
1H), 7,51-7,38 (m, 5H), 7,18-7,13 (m, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,30 (s, 2H),
4,57-4,52 (m, 4H), 4,10 (t, J = 5,7Hz, 2H), 3,90 (s, 3H), 3,77 (t, J = 5,7Hz, 2H), 3,19
(s, 3H).

Vi du 8: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[(3-
metyloxetan-3-yl)metyl]pyrazol-4-carboxamit
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MeO

Theo phwong phap chung N, tr hdén hop chira S5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (0,25mmol) va 3-
(clometyl)-3-metyloxetan (0,38mmol), sau khi tinh ché bing phuong phép HPLC nira
diéu ché dinh hudng khdi lugng, thu duge hop chit néu & d& muc nay (0,07mmol).
UPLC-MS (ES*, c6 tinh axit mach ngén): 1,42 phat, m/z 450,2 [M+H]*. UPLC-MS
(EST, ¢6 tinh axit mach dai): 3,11 phut, m/z 450,3 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 6): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz, 1H), 7,51-7,38 (m,
5H), 7,17-7,13 (m, 1H), 7,04 (td, J=7,5, 1,5Hz, 1H), 6,41 (s, 2H), 4,63 (d, J = 5,9Hz,
2H), 4,54 (d, J = 6,1Hz, 2H), 4,20 (d, J = 5,9Hz, 2H), 4,09 (s, 2H), 3,90 (s, 3H), 1,24
(s, 3H).

Vidu 9: S-amino-3-[4-[[(2-metoxybenzoyl)amino|metyl]phenyl]-1-(2-
morpholinoetyl)pyrazol-4-carboxamit

o
NH,

TN
S

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2-morpholinoetyl)

pyrazol-4-carboxamit

Theo phwong phdp chung N, tr hop chit 5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1 H-pyrazol-4-carboxamit (0,27mmol) va N-
cloetylmorpholin hydroclorua (0,41mmol) thu duge hop chit néu & d& muc nay
(0,04mmol) sau khi tinh ché bang cach sic ky cOt nhanh trén silicagel, rira giai bing
MeOH 0-5% trong DCM. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,20 phut, m/z
479,3 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 2,51 phiit, m/z 479,3 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,0Hz, 1H), 7,76 (dd, J= 7,7, 1,8Hz,
1H), 7,53-7,37 (m, SH), 7,16 (d, J = 8,2Hz, 1H), 7,05 (td, J= 7,5, 1,0Hz, 1H), 6,40 (s,
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2H), 4,55 (d, J = 6,1Hz, 2H), 4,04 (t, J = 6,7Hz, 2H), 3,90 (s, 3H), 3,60-3,56 (m, 4H),
2,69-2,65 (m, 2H), 2,47-2,44 (m, 4H).

Vi du 10: S-amino-1-(3,3-dimetyl-2-oxo-butyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

NH,

5-Amino-1-(3,3-dimetyl-2-oxo-butyl)-3-[4-[[(2-metoxybenzoyl)aminolmetyl]

phenyl]pyrazol-4-carboxamit

Theo phuong phap chung N, tr hop chit 5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (0,24mmol) va 1-
bromo-3,3-dimetylbutan-2-on (0,36mmol) thu dugc hop chit néu & d muc nay
(0,03mmol) sau khi tinh ché bang céch sic ky cot nhanh trén silicagel, rira giai bang
MeOH 0-5% trong DCM. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,55 phit, m/z
464,3 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,49 phiit, m/z 464,3 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,6, 1,8Hz,
1H), 7,53-7,37 (m, 5H), 7,17 (d, J = 8,2Hz, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,27 (s,
2H), 5,12 (s, 2H), 4,55 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 1,18 (s, 9H).

Vi du 11: 5-amino-1-(2-xyanoetyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

0
NH,
H,N
—

/ O
jN\N HN
NC MeO

5-Amino-1-(2-xyanoetyl)-3-[4-[[(2-metoxybenzoyl)amino]metyllphenyllpyrazol-4-

carboxamit
Theo phuong phdp chung N, tr hop chét 5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (0,25mmol) va 3-

brompropionitril (0,37mmol) thu dwgc hop chit ndu & d& muc nay (0,07mmol) sau khi
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tinh ché bang cach sic ky cOt nhanh trén silicagel, rtra giai bing MeOH 0-5% trong
DCM.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,37 phut, m/z 419,2 [M+H]*. UPLC-
MS (ES*, ¢6 tinh axit mach dai): 3,02 phut, m/z 419,2 [M+H]*. '"H NMR (400 MHz,
DMSO-ds, 8): 8,75 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,6, 1,8Hz, 1H), 7,53-7,37 (m,
SH), 7,16 (d, J = 7,7Hz, 1H), 7,04 (td, J= 7,5, 1,0Hz, 1H), 6,49 (s, 2H), 4,56 d,J=
6,1Hz, 2H), 4,22 (t, J= 6,7Hz, 2H), 3,90 (s, 3H), 2,97 (t, J = 6,7Hz, 2H).

Vidu 12: 5-amin0-3-[4-[[(2-metoxybenz0yl)amino]metyl]phenyl]-1-(3-

oxoxyclohexyl)pyrazol-4-carboxamit

o)
NH,

H,N

- 0

/
N~ HN
Q/ MeO

o)

Dung dich chira 1,8-diazabixyclo[5.4.0]undec-7-en (0,82mmol) trong MeCN
(0,5ml) dugc cho thém tr tr vao dung dich chta 5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (0,27mmol)  trong
MeCN (2ml). Hon hop phan ng dugc khudy & nhiét do trong phong trong 15 phut
trude khi xyclohex-2-enon (0,55mmol) dugc cho thém vio. H3n hop phan Ung nay
duogc khudy trong 16 gi0. Nuéc duge cho thém vao va hdn hop phan {mg dugc chiét
bang EtOAc. Lép hitu co két hop duoc 1am kho bang natri sulfat va lam bay hoi trong
chan khong. Tinh ché bing cach sic ky cot nhanh trén silicagel, rtra giai bing MeOH
0-5% trong DCM thu dugc hop chit néu & d& muc nay (0,15mmol) duéi dang chit rin
mau ndu nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,42 phut, m/z 462,2 [M+H]*.
UPLC-MS (ESY, ¢6 tinh axit mach dai): 3,00 phat, m/z 462,3 [M+H]*.

'H NMR (400 MHz, DMSO-ds, 0): 8,73 (t, J = 6,2Hz, 1H), 7,75 (dd, J = 7,7,
1,8Hz, 1H), 7,51-7,45 (m, 3H), 7,42-7,37 (m, 2H), 7,17-7,13 (m, 1H), 7,04 (td, J= 7.6,
1,0Hz, 1H), 6,38 (d, J = 1,8Hz, 1H), 6,09 (s, 1H), 4,54 (d, J = 6,2Hz, 2H), 4,53-4,49
(m, 1H), 3,89 (s, 3H), 2,13-2,05 (m, 1H), 2,01-1,95 (m, 1H), 1,89-1,79 (m, 2H), 1,78-
1,68 (m, 1H), 1,67-1,54 (m, 2H) 1,29-1,06 (m, 1H).

Vidu 13: 5-amin0-3-[4-[[(2-metoxybenz0yl)amino]metyl]phenyl]-1-(3-

oxoxyclopentyl)pyrazol-4-carboxamit

-106-



32417

;7 MeO

5-Amino-3-[4-[[( 2-metoxybenzoyl)amino]metyl]phenyl]-1-(3-

oxoxyclopentyl)pyrazol-4-carboxamit

1,8-Diazabixyclo[5.4.0Jundec-7-en (0,14mmol) duge cho thém viao hdn hop
chira 5 -amino-3-[4-[[(Z-metoxybenzoyl)amino]metyl]phenyl]—1H—pyrazol-4-
carboxamit (0,27mmol) va 2-xyclopentenon (0,33mmol) trong MeCN (0,54ml). Hon
hop phan ng dugc khudy & nhiét do trong phong trong 2 ngay va sau d6 duoc c6 dudi
&4p sut giam. Phin cdn tao thanh dugc tinh ché bing cach sic ky c6t nhanh trén
silicagel, rira giai bing MeOH 0-3,5% trong DCM, sau d6 tinh ché bing phuong phap
sic ky pha ngugc, rra giai bing MeCN 20-40% trong nudc chita chit phu gia axit
formic 0,1% dé thu duge hop chét néu & @& muc nay (0,04mmol, hiéu suit 14%) dudi
dang chét rin mau tring nga. UPLC-MS (ESY, ¢6 tinh axit mach ngén): 1,44 phut, m/z
448,2 [M+H]*.

UPLC-MS (ES?, ¢6 tinh axit mach dai): 3,09 phit, m/z 448,2 [M+H]".

'HNMR (400 MHz, DMSO-ds, 5): 8,76-8,69 (m, 1H), 7,76 (dd, J= 7,6, 1,8Hz,
1H), 7,52-7,37 (m, 5H), 7,16 (d, J = 8,2Hz, 1H), 7,07-7,00 (m, 1H), 6,42 (s, 2H), 5,05-
4,95 (m, 1H), 4,54 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 2,73-2,61 (m, 1H), 2,60-2,30 (m,
3H), 2,27-2,11 (m, 2H).

Vidu 14: S—amino-l-(2-hydr0xy-3,3-dimetyl-butyl)—3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

H,N

- 0
/
N-N N
HOL‘< MeO

3-Amino-1-(2-hydroxy-3.3-dimetyl-butyl)-3-[4-[[(2-
metovaenzovl)amino]metvﬂDhenvl]pvrazol—4-carboxamit

Dung dich chira S-amino-1-(3,3-dimetyl-2-oxo-butyl)-3-[4-[[(2-

-107-



32417

metoxybenzoyl)amino] metyl]phenyl]pyrazol-4-carboxamit (0,07mmol) trong MeOH
(1ml) duge cho thém nho giot vao dung dich natri bo hydrua (0,07mmol) trong MeOH
(1ml) & nhiét d6 0°C. Hdn hop phan tmg dugce khudy trong 30 pht, sau d6 dugc pha
losing bang DCM. Sau d6, dung dich NaCOj3 bdo hoa trong nuéc duge cho thém vao
va hdn hop nay duge chiét bing DCM (x3). Céc 16p hitu co két hop duge 1am kho
bang natri sulfat va ¢6 dudi ap suit giam. Chét thé duoc tinh ché bang cach sic ky cot
nhanh trén silicagel, rira giai bing MeOH 0-5% trong DCM d& thu dugc hop chit néu
& @ muc nay (0,03mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,62 phit, m/z
466,3 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,49 phut, m/z 466,3 [M+H]*.
"H NMR (400 MHz, DMSO-ds, 6): 8,74 (t, J= 6,1Hz, 1H), 7,76 (dd, J = 7,7, 1,8Hz,
1H), 7,38-7,54 (m, SH), 7,16 (d, J = 8,1Hz, 1H), 7,05 (td, J = 17,5, 0,9Hz, 1H), 6,10 (s,
2H), 5,10 (d, J = 5‘,9Hz, 1H), 4,56 (d, J = 6,1Hz, 2H), 3,99 (dd, J = 14,3, 1,7Hz, 1H),
3,91 (s, 3H), 3,78 (dd, J = 14,2, 9,5Hz, 1H), 3,47-3,59 (m, 1H), 0,92 (s, 9H).

Vi du 15: 5-amino-1-(2,4-diflophenyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

0
NH,
H,N
—

) o
/(::]:ﬁ\N HN
F F MeO

5-Amino-3-(4-bromophenyl)-1-(2.4-diflophenyl)pyrazol-4-cacbonitril

Theo phuong phidp chung H, tr hop chéit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril ~ (0,30mmol) va  24-diflophenylhydrazin  hydroclorua
(0,30mmol) thu dwge hop chit néu & dé muc nay (0,22mmol) duéi dang chit rin mau
trang nga. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,99 phat, m/z 375,1 [M]*
N-[[4-[5-amino-4-xyano-1-(2.4-diflophenyl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-

benzamit

Theo phwong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2,4-
diflophenyl)pyrazol-4-cacbonitril (0,11mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,19mmol) thu duoc hop chét néu & @& muc
nay (0,10mmol) dudi dang bdt mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,73 phut, m/z 460,2 [M+H]*
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Theo phwong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,4-
diflophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,10mmol) thu dugc hop
chit néu & @ muc nay (0,05mmol) duéi dang bdt mau tring nga.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,57 phiit, m/z 478,2 [M+H]*. UPLC-
MS (ES*, ¢6 tinh axit mach dai): 3,58 phut, m/z 478,2 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8): 8,76 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,6, 1,8Hz, 1H), 7,69-7,60 (m,
1H), 7,60-7,40 (m, 6H), 7,32-7,23 (m, 1H), 7,16 (d, J = 8,3Hz, 1H), 7,08-7,01 (m, 1H),
6,46 (s, 2H), 4,57 (d, J= 6,1Hz, 2H), 3,90 (s, 3H).

Vi du 16: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[3-
(triflometyl)phenyl]pyrazol-4-carboxamit

MeO

5-Amino-3-(4-bromophenyl)-1-[3-(triflomety)phenyl]pyrazol-4-cacbonitril

Theo phwong phip chung H, tir hop chdt 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,38mmol) va [3-(triflometyl)phenyllhydrazin hydroclorua
(0,38mmol) thu dwoc hop chét néu & d& muc nay (0,31mmol) dudi dang chét rin mau
trang nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,18 phut, m/z 407,1 [M]*
5-Amino-3-(4-bromophenyl)-1-[3-(triflometyl)phenyl]pyrazol-4-carboxamit

Theo phwong phap thiy phan nitril chung, tr hop chdt 5-amino-3-(4-
bromophenyl)-1-[3-(triflometyl)phenyl]pyrazol-4-cacbonitril (0,12mmol) thu duoc
hop chét néu & d& muc nay dang thd (0,12mmol) 14 diu trong sudt. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,93 phut, m/z 425,0 [M]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[3-

(triflomety])phenyllpyrazol-4-carboxamit

Theo phwong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-[3-
(triflometyl)phenyl]pyrazol-4-carboxamit ~ (0,12mmol) va  kali  triflo-[[(2-

metoxybenzoyl)amino]metyl|boranuide (0,18mmol) thu dugc hop chét néu ¢ d& muc
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ndy (0,08mmol) dusi dang bot mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,79 phdt, m/z 510,3 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,06
pht, m/z 510,6 [M+H]". '"H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J = 6,1Hz, 1H),
8,02-7,92 (m, 2H), 7,83-7,73 (m, 3H), 7,57 (d, J = 8,1Hz, 2H), 7,53-7,43 (m, 3H), 7,16
(d, J = 7,2Hz, 1H), 7,08-7,02 (m, 1H), 6,65 (s, 2H), 4,58 (d, J = 6,1Hz, 2H), 3,91 (s,
3H)

Vi du 17: 5-amino-1-(xyclohexylmetyl)-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

0
NH,

HoN
—

) o)
N~N HN
MeO

Theo phuwong phap chung N, tr hdn hop chita 5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit ~ (0,26mmol)  va
(bromometyl)xyclohexan (0,39mmol), sau khi tinh ché bang phuong phap HPLC nita
diéu ché dinh huéng khéi lwong, thu dwoc hop chit néu & d& muc nay (0,04mmol).
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,71 phat, m/z 462,3 [M+H]*. UPLC-MS
(ES*, ¢6 tinh axit mach dai): 3,88 phut, m/z 462,3 [M+H]*. '"H NMR (400 MHz,
DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,7, 1,8Hz, 1H), 7,51-7,38 (m,
5H), 7,18-7,14 (m, 1H), 7,04 (td, J= 7,5, 1,0Hz, 1H), 6,31 (s, 2H), 4,55 (d, J = 6,1Hz,
2H), 3,90 (s, 3H), 3,75 (d, J= 7,2Hz, 2H), 1,88-1,75 (m, 1H), 1,73-1,53 (m, 5H), 1,27-
1,09 (m, 3H), 1,06-0,91 (m, 2H).

Vidu 18: 5-amino-1-xyclohekyl-3-[4-[[(2—

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

NH,
:::/N‘N HN
MeO

5-Amino-3-(4-bromophenyl)-1-xyclohexyl-pyrazol-4-cacbonitril
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Theo phwong phip chung H, t hop chdt 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,76mmol) va xyclohexylhydrazinhydroclorua (0,91mmol),
sau khi tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bing MeOH 0-5%
trong DCM, thu duoc hop chit néu & d& muc nay (0,65mmol) dudi dang chit rén mau
trang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,11 phdt, m/z 347,1 [M+2]*
N-[[4-(5-amino-4-xyano-1-xyclohexyl-pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit

Theo phwong phip chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-
xyclohexyl-pyrazol-4-cacbonitril (0,64mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,70mmol), sau khi tinh ché bing cach séic ky
cdt nhanh trén silicagel, rira giai bang MeOH 0-5% trong DCM, thu dugc hop chit néu
& d& muc nay (0,59mmol) duéi dang chét rin mau tring. UPLC-MS (ES™, ¢6 tinh axit
mach ngin): 1,81 phut, m/z 430,3 [M+H]*

5-Amino-1-xyclohexyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-

carboxamit

Theo phuong phip chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
xyclohexyl-pyrazol-3-yl)phenylmetyl]-2-metoxy-benzamit (0,58mmol), sau khi tinh
ché bing cach sic ky cot nhanh trén silicagel, rira giai bang MeOH 0-5% trong DCM,
thu duge hop chit néu & d& muc ndy (0,32mmol) duéi dang chit rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,59 phut, m/z 448,3 [M+H]*. UPLC-MS
(ES*, ¢6 tinh axit mach dai): 3,63 phut, m/z 448,3 [M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7.6,
1,7Hz, 1H), 7,52-7,38 (m, SH), 7,19-7,14 (m, 1H), 7,04 (td, J = 7,6, 0,9Hz, 1H), 6,32
(s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,12-4,03 (m, 1H), 3,90 (s, 3H), 1,76-1,60 (m, 8H),
1,45-1,29 (m, 2H).

Vi du 19: S-amino-1-isopropyl-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

MeO

5-Amino-3-(4-bromophenyl)-1-isopropyl-pyrazol-4-cacbonitril
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Theo phuong phip chung H, tor hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,38mmol) va isopropylhydrazin (0,46mmol), sau khi tinh ché
bang cach sc ky cot nhanh trén silicagel, rira giai bang MeOH 0-2% trong DCM, thu
duoc .hgp chit néu & d& muc nay (0,27mmol) dudi dang chét rdn mau vang nhat.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,96 phat, m/z 307,1 [M+2]*
N-[[4-(5-amino-4-xyano-1-isopropyl-pyrazol-3-yl)phenyl]metyl]-2-metoxy-benzamit

Theo phwong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-
isopropyl-pyrazol-4-cacbonitril (0,27mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,27mmol), sau khi tinh ché bing céch séc ky
cot nhanh trén silicagel, rira giai bing MeOH 0-10% trong DCM, thu dugc hop chét
néu ¢ & muc nay (0,19mmol) dudi dang chit rdn mau vang. UPLC-MS (ES™, c6 tinh
axit mach ngin): 1,73 phat, m/z 390,2 [M+H]*

5-Amino-1-isopropyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-

carboxamit

Theo phwong phép chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-isopropyl-
pyrazol-3-yl)phenylmetyl]-2-metoxy-benzamit (0,19mmol), sau khi tinh ché bing
cach sic ky c6t nhanh trén silicagel, rira giai bang MeOH 0-5% trong DCM, thu duoc
hop chit néu & dé muc nay (0,10mmol) duéi dang chit rin mau tring nga. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,46 phit, m/z 408,3 [M+H]*. UPLC-MS (ES*, c6 tinh
axit mach dai): 3,23 phut, m/z 408,3 [M+H]*.
'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz,
1H), 7,50-7,38 (m, 5H), 7,18-7,13 (m, 1H), 7,04 (td, J = 7,5, 0,9Hz, 1H), 6,31 (s, 2H),
4,54 (d, J = 6,1Hz, 2H), 4,47 (quint, J = 6,6Hz, 1H), 3,90 (s, 3H), 1,33 (d, J = 6,6Hz,
6H).

Vi dy 20: S-amino-1-[(15*3R *)-3-hydroxyxyclopentyl]-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit -

0
NH,
H,N
- o
H /
N-N

H,,/O:'/ HN
HO
MeO

5-Amino-1-[(1S* 3 R*)-3-hydroxyxyclopentyl]-3-[4-[[(2-
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metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit
Natri bo hydrua (0,20mmol) dugc cho vao dung dich chtra 5-amino-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]-1-(3-oxoxyclopentyl)pyrazol-4-carboxamit
(0,18mmol) trong metanol (1ml), dugc 1am lanh dén 0°C. Sau d6, hdn hop phan tmg
duoc khudy & nhiét do trong phong trong 30 phit, dugc t6i bing dung dich amoni
clorua bo hoa va phan bd. Lép nude duge chiét bing DCM (x3). Cac phan chiét hitu
co két hop duge loc qua tAm xbp ky nuée, va ¢d dudi ap sut giam. Tinh ché thém
bang phuong phép séc ky pha nguoc, ria giai bing MeCN 20-40% trong nudc chia
chét phu gia 12 axit formic 0,1% thu dwoc hop chét néu & d& muc nay (0,08mmol) dudi
dang chit rin mau tring nga. UPLC-MS (ES*, ¢4 tinh axit mach ngén): 1,38 phit, m/z
450,3 [M+H]*. UPLC-MS (ES*, ¢4 tinh axit mach dai): 3,04 phtt, m/z 450,3 [M+H]*.
'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,5, 1,8Hz,
1H), 7,55-7,38 (m, 5H), 7,16 (d, J = 8,3Hz, 1H), 7,07-7,01 (m, 1H), 6,40 (s, 2H), 5,07
(d, J=5,7Hz, 1H), 4,65 (quint, J = 7,7Hz, 1H), 4,55 (d, J = 6,1Hz, 2H), 4,18-4,09 (m,
1H), 3,91 (s, 3H), 2,32-2,21 (m, 1H), 2,08-1,92 (m, 2H), 1,92-1,83 (m, 1H), 1,82-1,62
(m, 2H)

Vi du 21: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2,2-
trifloetyl)pyrazol-4-carboxamit

/
N-N HN

CF3
MeO

5-Amino-3-(4-bromophenyl)-1-(2.2.2-trifloetyl)pyrazol-4-cacbonitril

Theo phuwong phép chung H, tr hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,38mmol) va 2,2,2-trifloetyl hydrazin (70% khéi luong trong
nuéce, 0,46mmol), sau khi tinh ché thém bing cach sic ky ¢t nhanh trén silicagel, rira
giai baing MeOH 0-10% trong DCM, thu dugc hop chét néu & d muc nay (0,27mmol)
duéi dang chit rin mau vang nhat. LC-MS (ES*, Phuong phap 1): 5,80 phut, m/z
345,0 [M]*

N-[[4-[5-amino-4-xyano-1-(2,2,2-trifloetyl)pyrazol-3-ylJphenyl]metyl]-2-metoxy-

benzamit
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~ Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2,2,2-
trifloetyl)pyrazol-4-cacbonitril (0,29mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,38mmol), sau khi tinh ché thém bing cach
sic ky cot nhanh trén silicagel, rira giai bang EtOAc 10-100% trong heptan, thu dugc
hop chét néu & d& muc ndy (0,17mmol) dudi dang chét rin mau tring nga. LC-MS
(ES¥, phuong phép 1): 5,01 phut, m/z 430,2 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2.2.2-trifloetyl)pyrazol-4-

carboxamit

Phuong phdp chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
trifloetyl)pyrazol-3-ylJphenyl]metyl]-2-metoxy-benzamit (0,16mmol), sau khi tinh ché
thém bang cach séc ky cot nhanh trén silicagel, rita giai bing EtOAc 10-100% trong
heptan, thu dugc hop chit néu & d& muc ndy (0,08mmol) dudi dang chit rén mau
tring. UPLC-MS (ES+, ¢6 tinh axit mach ngn): 1,54 phut, m/z 448,2 [M+H]*. UPLC-
MS (ES+, c6 tinh axit mach dai): 3,22 phut, m/z 448,2 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8): 8,75 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,7, 1,8Hz, 1H), 7,52-7,40 (m,
5H), 7,16 (d, J = 8,1Hz, 1H), 7,07-7,02 (m, 1H), 6,68 (s, 2H), 4,95 (q, J= 9,0Hz, 2H),
4,56 (d, J=6,1Hz, 2H), 3,91 (s, 3H)

Vi du 22: 5-amin0-3—[4-[[(2-met0xybenz0yl)amin0]metyl]phenyl]-l-phenyl-

pyrazol-4-carboxamit

:/N‘N
MeO

5-Amino-3-(4-bromophenyl)-1-phenyl-pyrazol-4-cacbonitril

Theo phuong phip chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,35mmol) va phenylhydrazin (0,42mmol), sau khi tinh ché
thém bing cach sic ky cot nhanh trén silicagel, rira giai bang MeOH 0-10% trong
DCM, thu duge hop chét 5-amino-3-(4-bromophenyl)- 1-phenyl-pyrazol-4-cacbonitril
(0,28mmol) duéi dang chit rin mau trang. UPLC-MS (ES+, 6 tinh axit mach ngén):
2,04 phut, m/z 339,1 [M]*

N-[[4-(5-amino-4-xyano-1-phenyl-pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit

-114-



32417

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-phenyl-
pyrazol-4-cacbonitril (0,12mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,19mmol), sau khi tinh ché thém bing cach
sic ky cot nhanh trén silicagel, rtra giai bang EtOAc 10-100% trong heptan, thu duoc
hop chét néu & d& muc nay (0,09mmol) dué6i dang chit rin mau tring nga. UPLC-MS
(ES+, ¢6 tinh axit mach ngén): 1,77 phut, m/z 424,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-phenyl-pyrazol-4-

carboxamit

Theo phuong phép chung L, tir hop chét N-[[4-(5-amino-4-xyano-1-phenyl-
pyrazol-3-yl)phenyl]metyl]-2-metoxy-benzamit (0,07mmol), sau khi tinh ché thém
bang cach séc ky cot nhanh trén silicagel, rtra giai bing MeOH 0-10% trong DCM, thu
dwoc hop chit néu & d& muc ndy (0,05mmol) duéi dang cht rén mau tring. LC-MS
(ES+, phuong phép 1): 4,53 phit, m/z 442,2 [M+H]*. UPLC-MS (ES+, c6 tinh axit
mach dai): 3,39 phut, m/z 442,2 [M+H]* ‘

'H NMR (400 MHz, DMSO-ds, 8): 8,76 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 17,6,
2,0Hz, 1H), 7,65-7,60 (m, 2H), 7,59-7,38 (m, 8H), 7,16 (d, J = 8,1Hz, 1H), 7,08-7,02
(m, 1H), 6,49 (s, 2H), 4,58 (d, J = 6,1Hz, 2H), 3,91 (s, 3H).

Vi du 23: 5-amin0-1-[(1R)-indan¥l-yl]—3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

H,N

) o)
N~N HN
MeO

N-[[4-[5-amino-4-xyano-1-[(1R)-indan-1-yl]pyrazol-3 -vl]phenyl]metyl]-2-metoxy-

benzamit

Huyén phd chia N-[[4-(5-amino-4-xyano- 1 H-pyrazol-3-yl)phenylJmetyl]-2-
metoxy-benzamit  (100mg,  0,29mmol),  (S)-(+)-1-indanol (0,49mmol) va
triphenylphosphin (0,49mmol) trong THF khan (2ml) dugc 1am lanh dén nhiét d§ 0°C.
Diisopropyl azodicarboxylat (0,49mmol) duoc cho thém nhé giot trong 5 phut va hdn
hop phén tmg dugc d Am trd lai dén nhist do trong phong trong 30 phut va sau dé
duoc khudy trong 16 gio. Hén hop phdn ting duge cb trong chan khong. Tinh ché thém
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béng cot SCX SPE, rtra giai b%mg‘ MeOH & thu duoc ho*p chét néu & d& muc nay
(0,17mmol). UPLC-MS (ES*, ¢4 tinh axit mach ngén): 1,90 phit, m/z 464,3 [M+H]*
>-Amino-1-[(1R)-indan-1-y1]-3-[4-[[(2-metoxybenzoyl)amino]metylJphenyl]pyrazol-

4-carboxamit

Theo phuwong phdp chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-[(1R)-
indan-1-yl]pyrazol-3-yl]phenyljmetyl]-2-metoxy-benzamit (0,27mmol) thu dugc hop
chét néu & d& muc nay (0,03mmol) sau khi tinh ché bing cach séc ky cot nhanh trén
silicagel, rira gidi bing MeOH 0-5% trong DCM. UPLC-MS (ES*, ¢6 tinh axit mach
" ngén): 1,74 phit, m/z 482,3 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,77
phut, m/z 482,3 [M+H]*.

'H NMR (400 MHz, DMSO-ds, 8): 8,70 (t, J = 6,1Hz, 1H), 7,74 (dd, J = 17,6,
1,7Hz, 1H), 7,52-7,43 (m, 1H), 7,41-7,34 (m, 4H), 7,30 (d, J = 7,4Hz, 1H), 7,24 t J=
7,1Hz, 1H), 7,20-7,11 (m, 2H), 7,09-6,98 (m, 2H), 6,56 (s, 2H), 5,91 (t, J = 7,5Hz,
1H), 4,52 (d, J= 6,0Hz, 2H), 3,88 (s, 3H), 3,21-3,06 (m, 1H), 2,97-2,84 (m, 1H), 2,49-
2,38 (m, 2H).

Vi du 24: 1-xyclopentyl—3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-S-metyl—

pyrazol-4-carboxamit

NH,

Metyl 2-(4-bromobenzovyl)-3-oxo-butanoat

Trong mdi truong N, dung dich metylmagie bromua (2,2M trong THF,
9,27mmol) dugc cho thém vao dung dich chua metyl axetoaxetat (9,27mmol) trong
THF (44ml) ¢ nhigt 49 0°C va sau d6 dugc khudy & nhiét d6 0°C trong 30 phit. Tiép
do, 4-bromobenzoyl clorua (9,27mmol) duge cho thém vio va hdn hop dugc khudy &
nhi¢t d trong phong trong 16 gid. Sau d6, hén hop ndy dugc t8i bang dung dich
amoni clorua béo hoa. Tiép d6, 16p nuée duge chiét bing DCM (x3), cac chit hitu co
dugc két hop, loc qua tim x6p ky nuéc va tit ca cic thanh phan d& bay hoi duoc loai
bd dudi &p sudt giam. Tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bang

EtOAc 0-15% trong heptan thu dugc hop chit néu & @& muc nay (4,99mmol) dudi
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dang dau trong sudt. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,88 phuit, m/z 299,0
[M]*
Metyl 3-(4-bromophenyl)-5-metyl-1H-pyrazol-4-carboxylat

Dung dich hydrazin hydrat (55-60% trong nudc, 3,99mmol) dugc cho vao dung
dich chita metyl 2-(4-bromobenzoyl)-3-oxo-butanoat (4,99mmol) trong axit axetic
(20ml). Sau d6, hdn hop nay dugc khudy & nhiét d6 trong phong trong 72 gid va tiép
d6 tht ca cac thanh phin d& bay hoi dugc loai bé dudi ap suit giam. Sau d6, phin cin
dugc bazo hoéa biang dung dich natri cacbonat bdo hoa. Sau do, 16p nude duge chiét
bang DCM (x3), c4c phn chiét duoc két hop va loc qua tAm x&p ky nuée. Tiép do,
tinh ché bang cach sic ky c¢ot nhanh trén silicagel, rira giai bang MeOH 0-6% trong
DCM thu dugc hop chit néu & dé muc ndy (4,21mmol) duéi dang diu trong subt.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,60 phut, m/z 296,9 [M+2]*

Metyl 3-(4-bromophenyl)-1-xyclopentyl-5-metyl-pyrazol-4-carboxylat

Xesi cacbonat (3,00mmol) dugc cho vao dung dich chira bromoxyclopentan
(2,40mmol) va metyl 3-(4-bromophenyl)-5-metyl-1H-pyrazol-4-carboxylat
(1,20mmol) trong DMF (2,5ml). Sau d6, hdn hop nay dwoc khudy & nhiét do 75°C
trong 45 phut va ﬁép d6 tht ca cac thanh phin d& bay hoi dugc loai bé dudi 4p suét
giam. Sau d6, phin cin duoc tao huyén phi trong EtOAc (50ml). Tiép d6, 16p hiru co
duoc rira bang nude (x2) va dung dich nuéc mubi bio hoa (x1). Sau 49, 16p hitu co
dugc lam khd bf?mg natri sulphat, dugc loc va tit ca cac thanh phin d& bay hoi dugc
loai bé duéi &p sut giagm. Tinh ché bing cach sic ky cot nhanh trén silicagel, rira giai
bang EtOAc 0-40% trong heptan thu dugc hop chit néu & d& muc nay (0,87mmol)
duéi dang dau trong sudt. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 2,27 phut, m/z
365,1 [M+2]*

Axit 3-(4-bromophenyl)-1-xyclopentyl-5-metyl-pyrazol-4-carboxylic

Lithi hydroxit (2,75mmol) dugc cho vao dung dich chita metyl 3-(4-
bromophenyl)-1-xyclopentyl-5-metyl-pyrazol-4-carboxylat (0,28mmol) trong 1,4-
dioxan (0,75ml) va nuée (0,75ml). Sau d6, hdn hop nay duge khudy & nhiét do 80°C
trong 16 gid, tiép d6 khudy & nhiét d 100°C trong 16 gio. Sau khi d& hdn hop phan
{mg ngudi dén nhiét d¢ trong phong, hdn hop phan ing nay dwoc axit héa dén do pH=
3 bang axit clohydric (IM). Sau d6, hdn hop ndy dugc chiét bing DCM (x3), loc qua

tam xbp ky nuéce va tat ca cic thanh phan d& bay hoi duoc loai bé dusi &p sult giam.
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Tinh ché bang cich sic ky c¢ot nhanh trén silicagel, rira giai bing EtOAc 0-20% trong
heptan thu dugc hop chét néu & & muc nay (0,28mmol) duéi dang chét rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,00 phit, m/z 351,1 [M+2]*

3-(4-Bromophenyl)-1-xyclopentyl-N-[(2.4-dimetoxyphenyl)metyl]-5-metyl-pyrazol-4-

carboxamit

Trong mdi trudng N», axit 3-(4-bromophenyl)-1-xyclopentyl-5-metyl-pyrazol-
4-carboxylic (0,28mmol), 2,4-dimetoxybenzylamin (0,33mmol) va trietylamin
(0,41mmol) dugc tao huyén phii trong THF (1,4ml). Sau khi khudy hdn hop phan ting
& nhiét d§ trong phong trong 5 phut, dung dich chtta anhydrit propylphosphonic (50%
khdi lugng trong EtOAc, 0,41mmol) dugc cho thém vao va hdn hop phan tng duoc
khudy & nhiét do trong phong trong 72 gid. Sau do, 2,4-dimetoxybenzylamin
(0,33mmol), trietylamin (0,41mmol) va dung dich chita anhydrit propylphosphonic
(50% khdi luong trong EtOAc, 0,41mmol) dugc cho thém vao. Tiép d6, hdn hop phan
tmg dugc khudy & nhiét d6 RT trong 16 gid. Sau d6, dung dich amoni clorua bdo hoa
(10ml) va nuéce (10ml) duge cho thém vao. Tiép d6, DCM (x3) duogce sir dung dé chiét
16p nuée. Céc chét chiét hitu co dwoc két hop, loc qua tAm x6p ky nude, va tit ca cac
thanh phan d& bay hoi duogc loai bo dudi &p suét giam. Tinh ché bang c4ch séc ky cot
nhanh trén silicagel, rira gidi bing EtOAc 0-50% trong heptan, tiép d6 tinh ché bing
phuong phap séc ky pha nguoc, ria giai bang MeCN 30-70% trong nudc chita axit
formic 0,1% thu duoc hop chit néu ¢ d muc nay (0,07mmol) dudi dang chét rin mau
trang. UPLC-MS (ES*, c6 tinh axit mach ngén): 2,18 phit, m/z 500,2 [M+2]*
1-Xyclopentyl-N-[(2.4-dimetoxyphenyl)metyl]-3-[4-[[(2-

metovaenzovl)amino] metyl]phenyl]-5-metyl-pyrazol-4-carboxamit

Theo phuong phép chung K, tir hop chét 3-(4-bromophenyl)-1-xyclopentyl-N-
[(2,4-dimetoxyphenyl)metyl]-5-metyl-pyrazol-4-carboxamit (0,07mmol) va kali triflo-
[[(2-metoxybenzoyl)amino]metyl]boranuide (0,11mmol), sau khi tinh ché bang céch
sic ky ¢t nhanh trén silicagel, rira giai bang MeOH 0-2,5% trong DCM, sau d6 tinh
ché bang phuong phép sic ky pha nguogc, rira gidi bing MeCN 20-70% trong nudce
chtra axit formic 0,1%, thu dwoc hop chit néu & d& muc nay (0,05mmol) dudi dang
chét rin mau tring. UPLC-MS (ES", ¢6 tinh axit mach ngén): 2,04 phuit, m/z 583,4
[M+H]*

1-Xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyllphenyl]-5-metyl-pyrazol-4-
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carboxamit

O nhiét d6 0°C, axit trifloaxetic (0,04mmol) dugc cho vao dung dich chira 1-
xyclopentyl-N-[(2,4-dimetoxyphenyl)metyl]-3-[4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]-5-metyl-pyrazol-4-carboxamit (0,04mmol) trong DCM (0,4ml) va hdn
hop phéan tmg dugc khudy trong 48 gid & nhiét do trong phong. Sau d6, céc phén b
sung thém cua axit trifloaxetic (0,04mmol) duge cho thém viao mdi 24 gid trong 3
ngdy trong khi khudy hén hop phan tmg & nhiét d6 trong phong. Sau do, hdn hop phan
{ing ndy duoc bazo héa bang dung dich natri cacbonat bdo hoa. Cac 16p dugc phan bd
va 16p nude duge chiét bang DCM (x3), duoc két hop, loc qua tAm x6p ky nuéc va c¢b
duéi 4p suit giam. Tinh ché thém bing cach sic ky cot nhanh trén silicagel, rira giai
bang MeOH 0-6% trong DCM, sau dé tinh ché bang phwong phap sic ky pha nguoc,
rira giai bing MeCN 20-70% trong nuéc chira chit phu gia 13 axit formic 0,1%, thu
duoc hop chit néu & dé muc nay (0,02mmol) duéi dang chét rin mau tring nga.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,62 phit, m/z 433,2 [M+H]*. UPLC-MS
(EST, ¢6 tinh axit mach dai): 3,70 phut, m/z 433,2 [M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,70 (t, J = 6,0Hz, 1H), 7,75 (dd, J = 7.6,
1,8Hz, 1H), 7,60 (d, J = 8,2Hz, 2H), 7,51-7,45 (m, 1H), 7,34 (d, J = 8,2Hz, 2H), 7,24-
7,17 (m, 2H), 7,16 (d, J = 8,3Hz, 1H), 7,08-7,01 (m, 1H), 4,71 (quint, J = 7,3Hz, 1H),
4,51 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 2,37 (s, 3H), 2,11-1,91 (m, 4H), 1,91-1,80 (m,
2H), 1,71-1,55 (m, 2H)

Vi du 25: S5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[2-(1H-
tetrazol-S-yl)etyl]pyrazol-4-carboxamit

o
NH,
H,N
- 0
/
N-N HN
N,NQ'/( MeO
N-NH

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[2-(1 H-tetrazol-5-

yDetyllpyrazol-4-carboxamit

Dung dich chta 5-amino-1-(2-xyanoetyl)-3-[4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit (0,27mmol) trong DMF (2ml) duoc cho thém natri
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azit (0,28mmol) va amoni clorua (0,30mmol). H5n'ho’p phan tng dugc gia nhiét dén
nhiét do 110°C trong 16 gid. Cho thém tiép natri azit (0,28mmol) va amoni clorua
(0,30mmol) vio va hdn hop niy duoc gia nhiét dén nhiét d6 110°C trong 16 gid, 1am
ngudi dén nhiét do trong phong va cb trong chan khong. Phin cin tao thanh duge tinh
ché bing cach sic ky cot nhanh trén silicagel, rira giai bing MeOH 0-20% trong DCM,
dé thu duoc hop chit néu & d& muc nay (0,02mmol). UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,22 phit, m/z 462,2 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai):
2,70 phut, m/z 462,2 [M+H]".

"H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 8,32 (br s, 1H), 7,76
(dd, J = 17,6, 1,9Hz, 1H), 7,45 - 7,52 (m, 1H), 7,44-7,38 (m, 4H), 7,16 (d, J = 7,7Hz,
1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,48 (s, 2H), 4,55 (d, J = 6,2Hz, 2H), 4,33 (t, J =
7,1Hz, 2H), 3,90 (s, 3H), 3,27 (t, J=7,2Hz, 2H).

Vi du 26: 5-amino-1-(4,4-dimetylxyclohexyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

N~N
70/ MeO

tert-Butyl N-[(4.4-dimetylxyclohexvyliden)amino]carbamat

Theo phuong phap chung E, tir hop chat 4,4-dimetylxyclohexanon (0,79mmol)
thu duge hop chét néu & d& muc nay (0,78mmol) dudi dang bdt mau tring nga. 'H
NMR (400 MHz, CDCls, 8): 7,49 (br s, 1H), 2,45-2,39 (m, 2H), 2,26-2,20 (m, 2H),
1,55-1,44 (m, 13H), 1,02 (s, 6H). |
5-Amino-3-(4-bromophenyl)-1-(4.4-dimetylxyclohexyl)pyrazol-4-cacbonitril

Theo phuong phép chung O, tr hop chit fert-butyl N-[(4,4-
dimetylxyclohexyliden)amino]carbamat (0,78mmol) va 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,38mmol) thu dugc hop chit néu ¢ dé muc nay (0,36mmol)
duéi dang bot mau trang nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,33 phut, m/z
375,1 [M+2]*
N-[[4-[5-amino-4-xyano-1-(4.4-dimetylxyclohexyl)pyrazol-3-ylJphenylJmetyl]-2-

metoxy-benzamit
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Theo phwong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(4,4-
dimetylxyclohexyl)pyrazol-4-cacbonitril (0,13mmol) va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,15mmol) thu dwoc hop chit néu & d& muc
nay (0,13mmol) duéi dang b6t mau tring nga. UPLC-MS (ES®, c6 tinh axit mach
ngén): 1,99 phut, m/z 458,3 [M+H]*
5-Amino-1-(4.4-dimetylxyclohexyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]

phenyllpyrazol-4-carboxamit

Theo phwong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(4,4-
dimetylxyclohexyl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit (0,07mmol), sau
khi tinh ché thém bang phwong phap sic ky pha ngugc, rira giai bang MeCN 20-60%
trong nudc chira chit phu gia 1 axit formic 0,1%, thu dugc hop chét néu & d& muc nay
(0,02mmol) dudi dang chit rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,74 phit, m/z 476,3 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,04 phut, m/z
476,3 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J
=17,6, 1,8Hz, 1H), 7,52-7,38 (m, SH), 7,16 (d, J = 8,3Hz, 1H), 7,08-7,01 (m, 1H), 6,31
(s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,10-3,98 (m, 1H), 3,91 (s, 3H), 2,00-1,86 (m, 2H),
1,71-1,60 (m, 2H), 1,52-1,42 (m, 2H), 1,42-1,29 (m, 2H), 0,95 (s, 6H)

Vi du 27: 5-amino-1-(4-hydroxy-4-metyl-xyclohexyl)-3-[4-[[(2-
metoxybenzoyl)amino]metyl]|phenyl]pyrazol-4-carboxamit

o
NH,
H,oN
-

/ 0]
—7£::]/N\N HN
MeO
HO

8-Metyl-1.4-dioxaspiro[4.5]decan-8-ol

Dung dich chira metylmagie bromua (2,2 M trong ete dietyl, 2,82mmol) duoc
cho thém vao dung dich chira 1,4-xyclohexandion monoetylen axetal (2,56mmol)
trong THF (5ml), hdn hop niy dugc 1am lanh dén nhiét ¢6 0°C. HOn hop phéan tng
dwoc khudy & nhiét do trong phong trong 2 gid, va sau d6 duge toi bang dung dich
amoni clorua bdo hoa trong nuée. Céac 16p duge phan bd gitta DCM (20ml) va nudce
(20ml). Lép nude duge chiét bing DCM (x3). Céc phin chiét hitu co két hop duge loc

qua thiét bi tach pha va c6 dudi 4p sudt giam dé thu duoc hop chét néu & d& muc nay
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dang thé (2,50mmol) 12 diu trong subt. 'H NMR (400 MHz, CDCl3, 8): 4,02-3,91 (m,
4H), 1,96-1,84 (m, 2H), 1,78-1,65 (m, 4H), 1,65-1,56 (m, 2H), 1,29 (s, 3H), 1,15 (s,
1H)

4-Hydroxvy-4-metyl-xyclohexanon

Theo phuong phép chung J, tir hop chét 8-metyl-1,4-dioxaspiro[4.5]decan-8-ol
(2,50mmol) trong THF (2,5ml) thu dwoc hop chit néu & d& muc nay dang thd
(2,50mmol) 13 ddu mau ndu. 'H NMR (400 MHz, CDCls, §): 2,71-2,59 (m, 2H), 2,23-
2,12 (m, 2H), 1,96-1,86 (m, 2H), 1,85-1,73 (m, 2H), 1,31 (s, 3H), 1,23 (s, 1H)
tert-Butyl N-[(4-hydroxy-4-metyl-xyclohexyliden)amino]carbamat

Theo phuong phép chung E, tir hop chit 4-hydroxy-4-metyl-xyclohexanon
(2,50mmol) thu duoc hop chit néu & dé muc nay (1,36mmol) du6i dang dau trong
subt. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,21 phdt, m/z 243,1 [M+H]*
5-Amino-3-(4-bromophenyl)-1-(4-hydroxy-4-metyl-xyclohexyl)pyrazol-4-cacbonitril

Theo phuong phép chung O, tir hop chit rers-butyl N-[(4-hydroxy-4-metyl-
xyclohexyliden)amino]carbamat ~ (0,83mmol) va  2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,68mmol), sau khi tinh ché biang cach sic ky cot nhanh, rira
giai bang EtOAc 5 5% trong heptan, sau do bang MeOH 0-8% trong DCM, thu duoc
hop chit néu & d& muc nay (chit ddng phén 1, 0,43mmol) duéi dang bdt mau tring
nga va hop chét néu & dé muc nay (chit ddng phan 2, 0,09mmol) duéi dang chét rin
mau tring ngd. UPLC-MS (ES*, ¢6 tinh axit mach ngin; chit ddng phan 1): 1,65 phit,
m/z 375,0 [M]". UPLC-MS (ES*, c6 tinh axit mach ngén; chit dong phan 2): 1,72
phut, m/z 375,1 [M]*

5-Amino-3-(4-bromophenyl)-1-(4-hydroxy-4-metyl-xyclohexyl)pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chit 5-amino-3-(4-bromophenyl)-1-(4-
hydroxy-4-metyl-xyclohexyl)pyrazol-4-cacbonitril (chdt ddng phan 1) (50mg,
0,13mmol) thu dugc hop chét 5-amino-3-(4-bromophenyl)-1-(4-hydroxy-4-metyl-
xyclohexyl)pyrazol-4-carboxamit (44mg, 0,11mmol, 84%) du6i dang bt mau tring
nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,35 phut, m/z 394,9 [M+2]*
5-Amino-1-(4-hydroxy-4-metyl-xyclohexyl)-3-[4-[[(2-

metoxybenzoylaminolmetyllphenyl]pyrazol-4-carboxamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(4-
hydroxy-4-metyl-xyclohexyl)pyrazol-4-carboxamit (0,11mmol) va kali triflo-[[(2-
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metoxybenzoyl)amino]metyl]boranuide (0,12mmol) thu duoc hop chit néu & d& muc
nay (0,09mmol) duéi dang bot mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,33 phit, m/z 478,5 [M+H]*. UPLC-MS (ES", c6 tinh axit mach dai): 2,98
phut, m/z 478,3 [M+H]*. '"H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H),
7,76 (dd, J = 7,7, 1,7Hz, 1H), 7,52-7,37 (m, 5H), 7,16 (d, J = 8,3Hz, 1H), 7,08-7,01
(m, 1H), 6,29 (s, 2H), 4,55 (d, J= 6,2Hz, 2H), 4,12 (s, 1H), 4,08-3,97 (m, 1H), 3,91 (s,
3H), 2,24-2,07 (m, 2H), 1,70-1,60 (m, 2H), 1,60-1,50 (m, 2H), 1,50-1,37 (m, 2H), 1,15
(s, 3H)

Vi du 28: 5-amino-1-(4-benzyloxyxyclohexyl)-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

o)
NH,

QN\N HN
BnO MeO

8-Benzyloxy-1.4-dioxaspiro[4.5]decan

Trong mdi trudng Np, natri hydrua, (60% dugc phan tan trong dau khoang,
1,90mmol) duge cho vao dung dich chtra 1,4-dioxaspiro[4.5]decan-8-ol (1,26mmol)
trong THF (2,4ml), duoc 1am lanh & nhiét d§ 0°C. Hon hop phan tmg duogc khudy &
nhiét 4o 0°C trong 30 phut, sau d6 benzyl bromua (1,90mmol) dugc cho thém vao.
Hdn hop duge khudy & nhiét do RT qua dém, t6i b'fmg dung dich amoni clorua bdo hoa
va phan bé. Lép nuée duoc chiét bing DCM (x3). Cac phan chiét hitu co két hop
duoc loc qua tAm xbp ky nuée va co dudi &p suit giam. Tinh ché thém bang céch sic
ky c6t nhanh trén silicagel, rtra gidi bang etyl axetat 30% trong heptan thu dugc hop
chat néu & d& muc nay (0,81mmol) dudi dang dau trong subt. UPLC-MS (ES*, ¢6 tinh
axit mach ngin): 1,76 phit, m/z 249,0 [M+H]*

4-Benzyloxyxyclohexanon

Theo phwong phap chung J, tir hop chét 8-benzyloxy-1,4-dioxaspiro[4.5]decan
(0,81mmol) thu dugc hop chit néu & d& muc ndy dang thd (0,81mmol) 13 dau trong
sudt. '"H NMR (400 MHz, CDCl;, 8): 7,44-7,29 (m, 5H), 4,63 (s, 2H), 3,88-3,82 (m,
1H), 2,71-2,60 (m, 2H), 2,35-2,25 (m, 2H), 2,24-2,12 (m, 2H), 2,05-1,94 (m, 2H)
tert-Butyl N-[(4-benzyloxyxyclohexyliden)amino]carbamat
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Theo phuong phap chung E, tir hop chét 4-benzyloxyxyclohexanon (0,81mmol)
thu dugc hop chét néu & d& muc nay (0,81mmol) dudi dang dau frong subt. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,74 phit, m/z 319,2 [M+H]*
5-Amino-1-(4-benzyloxyxyclohexyl)-3-(4-bromophenyl)pyrazol-4-cacbonitril

Theo phuong phip chung O, tr hop chit terrbutyl N-[(4-

benzyloxyxyclohexyliden)amino]carbamat  (0,81mmol) va  2-[(4-bromophenyl)-
metoxy-metylen]propandinitril (0,68mmol) thu dugc hop chit néu & d& muc nay
(0,68mmol) dudi dang bot mau tring nga. UPLC-MS (ES*, c6 tinh axit mach ngén,
cis/trans hdn hop): 2,18 pht va 2,20 phit, m/z 453,1 [M+2]*
5-Amino-1-(4-benzyloxyxyclohexyl)-3-(4-bromophenyl)pyrazol-4-carboxamit

Theo phuong phép chung L, tir hop chit 5-amino-1-(4-benzyloxyxyclohexyl)-
3-(4-bromophenyl)pyrazol-4-cacbonitril (0,13mmol) thu dugc hop chit néu & d& muc
nay (0,13mmol) duéi dang dau trong subt. UPLC-MS (ES*, ¢6 tinh axit mach ngén,
cis/trans hdn hop): 1,91 phut, m/z 471,0 [M+2]*
5-Amino-1-(4-benzyloxyxyclohexyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyllpvrazol-4-carboxamit

Theo phuong phap chung K, tir hop chét 5 -amino-1-(4-benzyloxyxyclohexyl)-
3-(4-bromophenyl)pyrazol-4-carboxamit ~ (0,13mmol)  va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,15mmol) thu dwgc hop chit néu & d& muc
ndy dudi dang hdn hop cac chét ddng phan khong d6i quang (0,12mmol) 1a bt mau
tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,73 phtt, m/z 554,5 [M+H]*, 1,77
phit, m/z 554,2 [M+H]*. UPLC-MS (ES*, c6 tinh axit mach dai): 4,02 phut, m/z 554,3
[M+H], 4,11 phut, m/z 554,3 [M+H]*.

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 5,9Hz, 1H), 7,76 (dd, J = 7,6,
1,6Hz, 1H), 7,53-7,31 (m, 9H), 7,31-7,23 (m, 1H), 7,16 (d, J = 8,4Hz, 1H), 7,08-7,01
(m, 1H), 6,34 (s, 1H), 6,32 (s, 1H), 4,59-4,46 (m, 4H), 4,20-4,06 (m, 1H), 3,90 (s, 3H),
3,69-3,62 (m, 0,5), 3,46-3,35 (m, 0,5H), 2,20-1,94 (m, 3H), 1,93-1,73 (m, 2H), 1,68~
1,46 (m, 2H), 1,46-1,25 (m, 1H)

Vi du 29: S-amino-1-xyclopropyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit
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5-Amino-3-(4-bromophenyl)-1-xyclopropyl-pyrazol-4-cacbonitril

Theo phwong phép chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,46mmol) va xyclopropylhydrazin hydroclorua (0,55mmol),
sau khi tinh ché thém bang céch séc ky cot nhanh trén silicagel, rira giai bing MeOH
0-10% trong DCM, thu dugc hop chit néu ¢ d& muc nay (0,34mmol) duéi dang chét
rin mau tring. UPLC-MS (ES+, ¢6 tinh axit mach ngén): 1,73 phit, m/z 303,0 [M]*

N-[[4-(5-amino-4-xvano-1-xyclopropyl-pyrazol-3-yl)phenyl]metyl]-2-metoxy-

benzamit

Theo phuong phip chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-
xyclopropyl-pyrazol-4-cacbonitril (0,32mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,45mmol), sau khi tinh ché thém bang céch sic ky cot nhanh
trén silicagel, rira giai bing MeOH 0-10% trong DCM, thu dugc hop chit néu ¢ dé
muc nay (0,34mmol) duéi dang chit réin thd mau nau. UPLC-MS (ES+, ¢6 tinh axit
mach ngén):1,51 phut, m/z 388,2 [M+H]*

5-Amino-1-xyclopropyl-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]pyrazol-4-

carboxamit .

Theo phuong phip chung L, tir hop chdt N-[[4-(5-amino-4-xyano-1-
xyclopropyl-pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit (0,32mmol), sau khi tinh
ché thém bang céch sic ky cot nhanh trén silicagel, rira giai bing MeOH 0-10% trong
DCM, thu duge hop chit néu & &8 muc nay (0,15mmol) du6i dang chét rin mau tréng.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,32 phat, m/z 406,2 [M+H]*. UPLC-MS
(EST, c6 tinh axit mach dai): 2,95 phut, m/z 406,3 [M+H]*.

"H NMR (400 MHz, DMSO-ds, 6): 8,75 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,7,
1,3Hz, 1H), 7,53-7,34 (m, 5H), 7,16 (d, J = 8,3Hz, 1H), 7,06-7,03 (m, 1H), 6,33 (s,
2H), 4,55 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 3,32 - 3,24 (m, 1H), 1,04-0,92 (m, 4H)

Vi du 30: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-metyl-

pyrazol-4-carboxamit
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5-Amino-3-(4-bromophenyl)-1-metyl-pyrazol-4-cacbonitril

Theo phuong phip chung H, tir hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (1,14mmol) va metylhydrazin (1,37mmol), sau khi tinh ché
thém bang cich sic ky c6t nhanh trén silicagel, rira giai bdng MeOH 0-10% trong
DCM, thu duge hdn hop khdng tich duge clia cac chit dong phén vi tri, hop chit néu
& d& muc nay (0,47mmol) dudi dang chit rin mau trang. UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,57 phut va 1,67 phut, m/z 277,0 [M]*
N-[[4-(5-Amino-4-xyano-1-metyl-pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hdn hop chtra 5-amino-3-(4-bromophenyl)-1-
metyl-pyrazol-4-cacbonitrii ~ va  3-amino-5-(4-bromophenyl)-1-metyl-pyrazol-4-
cacbonitril (0,43mmol) va kali triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide
(1,37mmol), sau khi tinh ché thém bang c4ch sic ky cot nhanh trén silicagel, rira giai
bang EtOAc 10-100% trong heptan, thu dugc hop chit néu & dé muc nay (0,1 Immol)
duéi dang chit rin mau tring. UPLC-MS (EST, c6 tinh axit mach ngan): 1,54 phut,
m/z 362,2 [M+H]".

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenvl]-1-metyl-pyrazol-4-

carboxamit

Theo phwong phép chung L, tir hop chét N-[[4-(5-amino-4-xyano-1-metyl-
pyrazol-3-yl)phenyl]metyl]-2-metoxy-benzamit (0,09mmol), sau khi tinh ché thém
bang cach sic ky cot nhanh trén silicagel, rira giai bing MeOH 0-10% trong DCM, thu
duoc hop chét néu & dé muc nay (0,05mmol) duéi dang chit rin mau tring. UPLC-MS
(ES*, ¢6 tinh axit mach ngan): 1,24 phit, m/z 380,2 [M+H]*. UPLC-MS (ES", ¢6 tinh
axit mach dai): 2,76 phut, m/z 380,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,75 (t, J = 6,2Hz, 1H), 7,76 (dd, J = 7,8,
1,7Hz, 1H), 7,51-7,39 (m, 5H), 7,16 (dd, J = 8,4, 0,9Hz, 1H), 7,07-7,03 (m, 1H), 6,28
(s, 2H), 4,55 (d, J= 6,2Hz, 2H), 3,90 (s, 3H), 3,56 (s, 3H)

Vi du 31: S-amino-1-(2-hydroxyetyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl}pyrazol-4-carboxamit
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5-Amino-3-(4-bromophenyl)-1-(2-hydroxyetyl)pyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chédt 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (1,14mmol) va 2-hydroxyetylhydrazin (1,37mmol), sau khi tinh
ché bang céch sic ky cot nhanh trén silicagel, rira giai bang EtOAc 10-100% trong
heptan, thu dwoc hop chit néu & d& muc nay (0,40mmol) du6i dang chit rén mau
tring. UPLC-MS (ES", c6 tinh axit mach ngén): 1,60 phtt, m/z 307,0 [M]*
N-[[4-[5-amino-4-xyano-1-(2-hydroxyetyl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-

benzamit

Theo phwong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2-
hydroxyetyl)pyrazol-4-cacbonitril (0,35mmol) va Kkali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,49mmol), sau khi tinh ché thém bing c4ch séc ky cot nhanh
trén silicagel, rira giai bing MeOH 0-10% trong DCM, thu dwoc hop chit néu & dé
muc ndy (0,22mmol) duéi dang chit rin mau nau nhat. UPLC-MS (ES*, ¢ tinh axit
mach ngén): 1,36 phut, m/z 392,1 [M+H]*

5-Amino-1-(2-hydroxyetyl)-3-[4-[[(2-metoxybenzoyl)amino]metyllphenvyl]pyrazol-4-

carboxamit

Theo phuong phép chung L, tir hop chét N-[[4-[5-amino-4-xyano-1-(2-
hydroxyetyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,21mmol), sau khi tinh
ché thém bing céch sic ky ¢t nhanh trén silicagel, rira giai bing MeOH 0-10% trong
DCM, thu duge hop chét néu & d& muc ndy (0,09mmol) dudi dang chét rén mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,20 phut, m/z 410,2 [M+H]*. UPLC-MS
(ES¥, c6 tinh axit mach dai): 2,66 phut, m/z 410,2 [M+H]*.

'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,2Hz, 1H), 7,76 (dd, J = 7.8,
1,7Hz, 1H), 7,52-7,39 (m, 5H), 7,16 (m, 1H), 7,05 (m, 1H), 6,21 (s, 2H), 5,00-4,94 (m,
1H), 4,56 (d, J = 6,2Hz, 2H), 3,98 (t, J= 5,9Hz, 2H), 3,90 (s, 3H), 3,71 (q, J = 5,71Hz,
2H).

Vi du 32: S-amino-1-(3-flophenyl)-3-[4-[[(2-
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metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

0
NH,
H,N
- o)
/
N~N HN
©/ MeO
F

5-Amino-3-(4-bromophenyl)-1-(3-flophenyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chit (3-flophenyl)hydrazinium clorua
(0,68mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,57mmol), sau
khi tinh ché bing cach sic ky ¢t nhanh trén silicagel, rira giai bang EtOAc 0-100%
trong heptan, thu dugc hop chit néu ¢ d& muc nay (0,22mmol, hidu sudt 38%) dudi
dang chét rin mau nau nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,97 phut, m/z
357,1 (IM]*

N-[[4-[5-amino-4-xyano-1-(3-flophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-

benzamit

Theo phuong phdp chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(3-
flophenyl)pyrazol-4-cacbonitril (0,22mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,30mmol), sau khi tinh ché thém bang céch
sic ky cot nhanh trén silicagel, rira giai bang EtOAc 0-100% trong heptan, thu duoc
hop chit néu & d& muc ndy (0,05mmol) dudi dang chét rin mau trang nga. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,71 phut, m/z 442,2 [M+H]*

5-Amino-1-(3-flophenyl)-3-[4-[[( 2-metoxybenzoyl)amino]metyl]phenvllpyrazol-4-

carboxamit )

Theo phuwong phip chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(3-
flophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,05mmol), sau khi tinh
ché thém bang cach sic ky cdt nhanh trén silicagel, rira giai bing MeOH 0-10% trong
DCM, thu duge hop chat néu & d& muyc nay (0,03mmol) duéi dang chit rin mau tring.
UPLC-MS (ES*, c6 tinh axit mach ngén): 1,54 phat, m/z 460,2 [M+H]*. UPLC-MS
(ESY, ¢6 tinh axit mach dai): 3,52 phut, m/z 460,2 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8): 8,77 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,5, 1,6Hz, 1H), 7,62-7,55 (m,
3H), 7,52-7,45 (m, 5H), 7,26 (t, J = 8,6Hz, 1H), 7,16 (d, J = 8,2Hz, 1H), 7,05 t, J=
1,58Hz, 1H), 6,62 (s, 2H), 4,57 (d, J = 6,1Hz, 2H), 3,91 (s, 3H).
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Vi du 33:V S-amino-l-(4—hydr0xy-4-metylfxyclohexyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

NN
g MeO

5-Amino-3-(4-bromophenyl)-1-(4-hydroxy-4-metyl-xyclohexy)pyrazol-4-carboxamit

Theo phuong phép chung L, tir hop chét 5-amino-3-(4-bromophenyl)-1-(4-
hydroxy-4-metyl-xyclohexyl)pyrazol-4-cacbonitril (chét ddng phan 2) (0,09mmol) thu
duoc hop chit ndu & d& muc nay dang tho (0,09mmol) duéi dang bot mau tring nga.
UPLC-MS (ES™, c6 tinh axit mach ngén): 1,38 phut, m/z 395,1 [M+2]*
5-Amino-1-(4-hydroxy-4-metyl-xyclohexyl)-3-[4-[[(2-

metoxybenzoyl)amino]lmetyllphenyl azol-4-carboxamit

Theo phwong phdp chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(4-
hydroxy-4-metyl-xyclohexyl)pyrazol-4-carboxamit (0,09mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,09mmol) thu dugc hop cht néu & d& muc
ndy (0,04mmol) duéi dang bot mau trang nga. UPLC-MS (ES*, ¢6 tinh axit mach
ngin): 1,30 phut, m/z 478,3 [M+H]". UPLC-MS (ES™, c6 tinh axit mach dai): 2,94
phut, m/z 478,3 [M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,0Hz, 1H), 7,76 (dd, J =176,
1,7Hz, 1H), 7,52-7,37 (m, 5H), 7,16 (d, J = 8,3Hz, 1H), 7,08-7,00 (m, 1H), 6,33 (s,
2H), 4,55 (d, J = 6,0Hz, 2H), 4,42 (s, 1H), 4,18-4,05 (m, 1H), 3,90 (s, 3H), 1,92-1,71
(m, 4H), 1,70-1,60 (m, 2H), 1,60-1,48 (m, 2H), 1,17 (s, 3H).

Vi du 34a : (chit dong phan 1) va vi du 34b (chit ddng phan 2): 5-amino-1-(4-
hydroxyxyclohexyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl] phenyl] pyrazol-4-
carboxamit

o] o]

NH, NH,
H,N H,N

- -

/ 0 / (0]

/O/N\N HN /Q/N\N HN
HO MeO HO MeO
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5-Amino-1-(4-hydroxyxyclohexyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]

phenyl]pyrazol-4-carboxamit

Paladi (10% khéi luong trén bot cacbon, dang kho) (0,33mmol) duoc cho vao

dung dich chita 5-amino-1-(4-benzyloxyxyclohexyl)-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit (0,13mmol) trong MeOH (1,3ml) va amoni
format (0,40mmol). Hon hop phan tmg dwoc khudy & nhiét d6 60°C trong 2 gid, sau
d6 amoni format (1,34mmol) dwoc cho thém vao va hdn hop duge khudy & nhiét do
60°C trong 1 gid. Axit axetic (0,5ml) dugc cho thém vao va hdn hop phan ing duoc
khudy & nhiét d6 60°C trong 14 gid nita, dwoc 1am ngudi dén nhiét do trong phong va
loc qua tAm Celite®. TAm ndy duogc rira bing DCM va phén niréc loc duogce cd dudi ap
suat giam. Phin cin dugc bazo hoa bing dung dich natri bicacbonat bio hod va chiét
bang DCM (x3). Céc phan chiét hiru co két hop duoc loc qua tAm xbp ky nude va cd
duéi ap sudt giam. Tinh ché thém bing cach séc ky cdt nhanh trén silicagel, rira giai
bang MeOH 0-10% trong DCM thu dugc hop chét néu & d& muc nay (chit déng phan
1, 0,02mmol) dudi dang chat rdn mau tréng va hop chét néu & d& muc nay (chit ddng
phan 2, 0,09mmol) du6i dang chét rin mau nau.

UPLC-MS (ES*, c6 tinh axit mach ngén; chit ddng phan 1): 1,27 phit, m/z
464,3 [M+H]". UPLC-MS (ES*, c6 tinh axit mach dai; chit déng phan 1): 2,84 pht,
m/z 464,3 [M+H]". 'H NMR (400 MHz, DMSO-ds, §) (chit ddng phéan 1): 8,74 (t, J =
6,0Hz, 1H), 7,76 (dd, J = 7,6, 1,7Hz, 1H), 7,52-7,37 (m, 5H), 7,16 (d, J = 8,3Hz, 1H),
7,08-7,00 (m, 1H), 6,30 (s, 2H), 4,55 (d, J = 6,0Hz, 2H), 4,40 (d, J = 2,6Hz, 1H), 4,13-
4,02 (m, 1H), 3,90 (s, 3H), 3,86 (br s, 1H), 2,23-2,07 (m, 2H), 1,84-1,72 (m, 2H), 1,61-
1,47 (m, 4H).

UPLC-MS (ES*, ¢6 tinh axit mach ngén; chit ddng phén 2): 1,26 phit, m/z
464,3 [M+H]". UPLC-MS (ES*, c6 tinh axit mach dai; chit dong phén 2): 2,82 phit,
m/z 464,3 [M+H]". 'H NMR (400 MHz, DMSO-ds, §) (chit ddng phan 2): 8,74 (t, J =
6,1Hz, 1H), 7,76 (dd, J= 7,7, 1,7Hz, 1H), 7,52-7,37 (m, 5H), 7,16 (d, J = 8,3Hz, 1H),
7,08-7,00 (m, 1H), 6,33 (s, 2H), 4,63 (d, J= 4,5Hz, 1H), 4,55 (d, J = 6,1Hz, 2H), 4,13-
4,01 (m, 1H), 3,90 (s, 3H), 3,51-3,39 (m, 1H), 1,96-1,86 (m, 2H), 1,86-1,74 (m, 4H),
1,39-1,25 (m, 2H).

Vi du 35: S-amino-1-xyclobutyl-3-[4-[[(2-metoxybenzoyl)amino] metylJphenyl]

-130-



32417

pyrazol-4-carboxamit

[:]/N‘N HN

MeO

tert-Butyl N-(xyclobutylidenamino)carbamat

Dung dich chira xyclobutanon (2,0mmol) trong heptan (2ml) dugc cho thém fert-
butyl carbazat (2,2mmol) va hdn hop phan tmg duoc gia nhiét hdi lvu va khudy trong
2 gio. Céc thanh phan d& bay hoi dugc loai bo dudi &p sudt giam dé thu dwoc hop chét
néu & d& muc nay (2,0mmol, hiéu suit 100%) dudi dang chét rin mau tring. UPLC-
MS (ES*, ¢6 tinh axit mach ngén): 1,61 phit, m/z 185,0 [M+H]*

Xyclobutylhydrazin hydroclorua

Hop chét fert-butyl N-(xyclobutylidenamino)carbamat (0,27mmol) dugc hoa tan
trong THF (5ml) va dimetylsulfua boran (0,46mmol) dugc cho thém vao. Hon hop
phin tmg dugc khudy & nhiét d6 trong phong trong 1 gi0. Khi phuong phap TLC cho
thdy chét ban diu da st dung hét, dung méi dugc loai bd trong chan khéng. Phén cin
dugc hoa tan trong dung dich hydroclorua- metanol (7,6ml), hon hop phan tmg duoc
gia nhiét hdi luu va khudy qua dém. Lam bay hoi dung méi thu duoc hop chét néu &
d& muc nay (0,27mmol) dudi dang gom c6 mau hoi vang, gdm nay duogc st dung ngay
ma khéng can tinh ché thém bat ky. 'H NMR (400 MHz, DMSO-ds, 8): 3,66-3,54 (m,
1H), 2,16-1,97 (m, 4H), 1,83-1,64 (m, 2H).

5-Amino-3-(4-bromophenyl)-1-xyclobutyl-pyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chit xyclobutylhydrazin hydroclorua
(0,25mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,21mmol), sau
khi tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bang EtOAc 20-80%
trong heptan, thu dugc hop chit néu & dé muyc nay (0,14mmol) dudi dang chét rén mau
trang. UPLC-MS (ES*, ¢4 tinh axit mach ngén): 1,95 phit, m/z 317,0 [M]*
N-[[4-(5-amino-4-xyano-1-xyclobutyl-pyrazol-3-yl)phenyl]metyl]-2-metoxy-benzamit

Theo phuwong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-
xyclobutyl-pyrazol-4-cacbonitril  (0,14mmol) va kali triflo-[[(2-metoxybenzoyl)
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amino]metyl]boranuide (0,19mmol) thu dugc hop chit néu & d& muyc nay (0,13mmol)
duéi dang bdt mau tring. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,67 phit, m/z
402,2 [M+H]*

5-Amino-1-xyclobutyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]lphenyl]pyrazol-4-

carboxamit

Theo phwong phap chung L, tir hop chit N-[[4-(5-amino-4-xyano-1-xyclobutyl-
pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit (0,05mmol) thu dugc hop chit néu &
d& muc nay (0,03mmol) duéi dang bot mau trang. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,46 phit, m/z 420,3 [M+H]*. UPLC-MS (ES™, c6 tinh axit mach dai): 3,29
phut, m/z 420,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,2Hz, 1H), 7,76 (dd, J = 7.9,
2,2Hz, 1H), 7,50-7,41 (m, 5H), 7,16 (d, J = 8,3Hz, 1H), 7,04 (t, J = 7,5Hz, 1H), 6,30
(s, 2H), 4,81-4,73 (m, 1H), 4,55 (d, J =6,0Hz, 2H), 3,91 (s, 3H), 2,33-2,26 (m, 4H),
1,78-1,69 (m, 2H).

Vi du 36: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-

tetrahydrofuran-3-yl-pyrazol-4-carboxamit

MeO

tert-Butyl N-tetrahydrofuran-3-ylidenamino]carbamat

Dung dich chira dihydro(3(2H)-furanon (1,95mmol) trong etanol (2ml) dugc cho
thém fert-butyl carbazat (2,35mmol) va hén hop phan tng duoc gia nhiét hdi luu va
khudy qua dém. Cac thanh phan d& bay hoi duogc loai bd duéi &p suit giam dé thu
duoc hop chit néu & d& muc ndy (1,95mmol) duéi dang chit rin mau tring. 'H NMR
(400 MHz, CDCl3, &, hdn hop cac chét ddng phén): 7,25 (s, 0,75H), 7,12 (s, 0,25 H),
4,34 (t, J=1,2Hz, 1,5H), 4,24 (t, J= 1,2Hz, 0,5H), 4,12 (t, J= 6,9Hz, 1,5H), 4,02 (t, J
=6,9Hz, 0,5H), 2,78 (td, J= 6,9, 1,2Hz, 0,5H), 2,48 (td, J= 6,9, 1,2Hz, 1,5H), 1,54 (s,
7,5H), 1,53 (s, 1,5H).

Tetrahydrofuran-3-ylhydrazin hydroclorua
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Hop chit tert-butyl N-[tetrahydrofuran-3-ylidenamino]carbamat (0,25mmol)
dugc hoa tan trong THF (5ml) va dimetylsulfua boran (0,42mmol) duge cho thém vao.
Hén hop phan tmg dwoc khudy & nhiét do trong phong trong 1 gior cho dén khi phuong
phap TLC cho thiy chit ban diu phdn ng hoan toan. Dung mdi dugc loai bé trong
chan khéong. Phén cin dugc hoa tan bang dung dich hydroclorua trong MeOH (1,25M,
6,99ml), va hdn hop phan img dugc gia nhiét hdi luu va khudy qua dém. Lam bay hoi
dung méi thu dugc hop chit néu & dé muyc nay (0,25mmol) dudi dang gébm cé mau hoi
vang, gdm ndy dugc st dung ngay ma khong can tinh ché thém bt ky. 'TH NMR (400
MHz, DMSO-ds, 8): 3,86-3,59 (m, 6H), 2,11-1,96 (m, 1H), 1,95-1,84 (m, 1H).
5-Amino-3-(4-bromophenyl)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Theo phuong phdp chung H, tir hop chit tetrahydrofuran-3-ylhydrazin
hydroclorua  (0,23mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(0,19mmol), sau khi tinh ché bing cach sic ky cot nhanh trén silicagel, rira gi4i bang
EtOAc 20-80% trong heptan, thu duoc hop chit néu ¢ dé muc nay (0,09mmol) dudi
dang chat rin mau niu nhat. UPLC-MS (ES, ¢6 tinh axit mach ngén): 1,71 phut, m/z
333,1 [M]*

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3 -yD)phenyl]metyl]-2-metoxy-

benzamit

Theo phwong phdp chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (0,10mmol)  va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,14mmol) thu dugc hop chét néu & dé muc
nay (0,06mmol) duéi dang chit rin mau trang. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,51 phut, 418,2 m/z [M+H]*

3-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1 -tetrahydrofuran-3-yl-

pyrazol-4-carboxamit

Theo phuong phép chung L, tu hop chét N-[[4-(5-amino-4-xyano-1-
tetrahydroﬁlran-B»-yl-pyrazol—3-yl)phenyl]metyl]-2-metoxy-benzamit (0,06mmol) thu
dugc hop chit néu & @ muc nay (0,03mmol) duéi dang bt mau trang. UPLC-MS
(ES?, ¢6 tinh axit mach ngén): 1,32 phat, m/z 458,2 [M+Na]*. UPLC-MS (ES*, c6 tinh
axit mach dai): 2,95 phut, m/z 436,2 [M+H]*. "TH NMR (400 MHz, DMSO-ds, 6): 8,74
(t, J = 5,8Hz, 1H), 7,75 (dd, J = 7,4, 1,8Hz, 1H), 7,50-7,40 (m, 5H), 7,16 (d, J =
7,7THz, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,40 (s, 2H), 4,97-4,90 (m, 1H), 4,55 (d, J
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=6,0Hz, 2H), 4,00-3,94 (m, 2H), 3,90 (s, 3H), 3,83-3,78 (m, 2H), 2,28-2,24 (m, 2H)

Vi du 37: S-amino-1-[(15*,35%)-3-cloxyclopentyl]-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

0
NH,

H
CI,,}<jN\N HN
H MeO

5-Amino-1-[(15*,35%)-3-cloxyclopentyl]-3-[4-[[(2-

metoxybenzoyl)amino]metyllphenvllpyrazol-4-carboxamit

Thionyl clorua (0,67mmol) dugc cho vao dung dich ch@ra 5-amino-1-
[(1S*,3R*)-3-hydroxyxyclopentyl]-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]
pyrazol-4-carboxamit (0,22mmol) trong DCM (3ml), hdn hop niy duge 1am lanh dén
nhiét do 0°C. Hon hop phan tmg duoc dé Am dén RT va khudy trong 48 gity & nhiét do
ndy. Sau d6, hdn hop duge ¢6 va phén cin tao thanh duge tinh ché bang phuong phép
sic ky pha nguoc, rira giai bang MeCN 30-80% trong nudc chtta chdt phu gia 13 axit
formic 0,1% dé thu duoc hop chit néu & dé muc ndy (0,07mmol) duéi dang chit rin
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,58min, m/z 468,1 [M]*. UPLC-
MS (ES?, c6 tinh axit mach dai): 3,62 phut, m/z 468,1 [M]".

'H NMR (400 MHz, CDCl;, 8): 8,29-8,20 (m, 2H), 7,56-7,42 (m, 5H), 7,15-
7,11 (m, 1H), 6,99 (d, J = 8,2Hz, 1H), 5,46 (br.s, 2H), 5,15 (br.s, 2H) 4,80-4,70 (m,
3H), 4,68-4,63 (m, 1H), 3,95 (s, 3H), 2,77-2,67 (m, 1H), 2,55-2,37 (m, 3H), 2,23-2,11
(m, 1H), 2,11-2,01 (m, 1H)

Vi du 38: 5—amino—3—[4—[[(Z—metoxybenzoyl)amino]metyl]phenyl]-1-[[(3R)-3-
piperidyljmetyl]pyrazol-4-carboxamit

-134-



32417

tert-Butyl (3R)-3-(hydroxymetyl)piperidin-1-carboxylat

Dung dich khudy chira axit (3R)-1-(fert-butoxycacbonyl)piperidin-3-carboxylic
(0,87mmol) trong THF kh6 (10ml) ¢ nhiét do trong phong duogc cho thém nhé giot
boran - tetrahydrofuran (1:1, 2,62mmol). H8n hop phan tmg duoc khudy trong 4 gio,
t6i bang dung dich NH,4Cl bdo hoa (2ml) va duoc phan bd. Pha nuée duge chiét bing
EtOAc. C4c phan chiét hitu co két hop dugc rira bing nuée mudi, 1am khod bang natri
sulfat va c¢6 dudi 4p sudt giam. Tinh ché thém bing cach sic ky cdt nhanh trén
silicagel, rtra giai bang EtOAc 0-100% trong heptan thu dwoc hop chit néu & d& muc
ndy (0,84mmol) duéi dang chit rin mau tring. 'H NMR (400 MHz, DMSO-ds,
8):4,52-4,46 (m, 1H), 4,01-3,86 (m, 1H), 3,83-3,75 (m, 1H), 3,30-3,26 (m, 1H), 3,22-
3,16 (m, 1H), 2,75-2,63 (m, 1H), 1,70-1,62 (m, 1H), 1,61-1,53 (m, 1H), 1,50-1,40 (m,
1H), 1,38 (s, 9H), 1,36-1,21 (m, 2H), 1,13-1,01 (m, 1H).
fert-Butyl (3R)-3-(metylsulfonyloxymetyl)piperidin-1-carboxylat

Theo phuong phdp chung I, ttr hop chit frert-butyl (3R)-3-
(hydroxymetyl)piperidin-1-carboxylat  (0,84mmol) va  metansulfonyl clorua
(0,88mmol), sau khi tinh ché bang cich sic ky cot nhanh trén silicagel, rira giai bing
EtOAc 0-50% trong heptan, thu dugc hop chit néu & d& muc nay (0,5 8mmol) duédi
dang dz‘?lu‘kh()ng mau. UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,71 phut, m/z 316,1
[M+Na]*

tert-Butyl (3R)-3-[[5-amino-4-carbamoyl-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl] pyrazol-1-yllmetyllpiperidin-1-carboxylat

Theo phuong phdp chung N, tr hop chit S5-amino-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (0,29mmol) va fert-
butyl (3R)-3-(metylsulfonyloxymetyl)piperidin-1-carboxylat (0,58mmol), sau khi tinh
ché bang céach sic ky cdt nhanh trén silicagel, thu dwoc hop chét néu & d& muc nay
(0,19mmol) va tert-butyl (3R)-3-[[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]pyrazol-2-ylJmetyl]piperidin-1-carboxylat duéi dang hdn hop céc
chit ddng phén vi tri. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,58 va 1,60 phut, m/z
563,3 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[[(3R)-3-
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piperidyllmetyllpyrazol-4-carboxamit

Hon hop céc chit ddng phan vi trf rer-butyl (3R)-3-[[5-amino-4-carbamoyl-3-
[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-ylJmetyl]piperidin-1-carboxylat
(0,19mmol) va tert-butyl (3R)-3-[[5-amino-4-carbamoyl-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-2-ylJmetyl]piperidin-1-carboxylat dugc
hoa tan trong DCM (5ml) va axit trifloaxetic (4,7mmol) dugc cho thém vao. Hon hop
phan tGng dwoc khudy & nhiét do trong phong qua dém. Dung mdi dugc loai bo trong
chan khong. Phan cin duoc hoa tan bing MeOH va duoc cho di qua cdt SCX SPE, rira
gidi bang amoniac 1N 0-100% trong MeOH. Tinh ché thém bing phwong phap HPLC
ntra diéu ché dinh huéng khéi lugng thu duge hop chit néu & d& muc nay (0,02mmol).
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,10 phut, m/z 463,2 [M+H]*. UPLC-MS
(EST, c6 tinh axit mach dai): 2,41 phdt, m/z 463,3 [M+H]". 'H NMR (400 MHz,
DMSO-ds, 8): 8,74 (t, J = 6,0Hz, 1H), 8,38 (s, 2H), 7,76 (dd, J = 7,4, 1,5Hz, 1H),
7,51-7,40 (m, SH), 7,16 (d, J = 8,6Hz, 1H), 7,04 (t, J = 7,5Hz, 1H), 6,37 (s, 2H), 4,55
(d, J = 6,0Hz, 2H), 3,90 (s, 3H), 3,83 (d, J= 7,1Hz, 2H), 2,95-2,88 (m, 2H), 2,43-2,38
(m, 1H), 2,09-1,99 (m, 1H), 1,70-1,64 (m, 2H), 1,46-1,36 (m, 1H), 1,24-1,15 (m, 1H).

Vi dy 39: 5-amino-1-(2-flophenyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit

CL
F MeO

5-Amino-3-(4-bromophenyl)-1-(2-flophenyl)pyrazol-4-cacbonitril

Theo phuong phdp chung H, tir hop chét (2-flophenyl)hydrazin hydroclorua
(0,68mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,57mmol), sau
khi tinh ché bing cach sic ky cot nhanh trén silicagel, rira giai bang EtOAc 0-100%
trong heptan, thu dwgc hop chit néu & d& muc ndy (0,29mmol) dudi dang chét rin mau
nau. UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,88 phut, m/z 357,1 M]*
N-[[4-[5-Amino-4-xyano-1-(2-flophenyl)pyrazol-3-yl]phenyl Jmetyl]-2-metoxy-

benzamit

Theo phuong phdp chung K, tir hop chat 5-amino-3-(4-bromophenyl)-1-(2-
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flophenyl)pyrazol-4-cacbonitril  (0,29mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,40mmol), sau khi tinh ché thém bang cach séc ky ¢ot nhanh
trén silicagel, rira giai bang EtOAc 10-100% trong heptan, thu dwoc hop chit néu & dé
muc ndy (0,23mmol) duéi dang chat rin mau d6. UPLC-MS (ES™, ¢6 tinh axit mach
ngén): 1,62 phut, m/z 442,1 [M+H]*
5-Amino-1-(2-flophenyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-

carboxamit

Theo phwong phdp chung L, tir hop chét N-[[4-[5-amino-4-xyano-1-(2-
flophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,23mmol), sau khi tinh
ché thém bing cach séc ky cdt nhanh trén silicagel, rira giai bang MeOH 0-10% trong
DCM, thu duge hop chit néu & d& muc ndy (0,02mmol) duéi dang chat rin mau tring
nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,46 phut, m/z 460,2 [M+H]". UPLC-
MS (ES", ¢6 tinh axit mach dai): 3,32 phit, m/z 460,2 [M+H]*. '"H NMR (400 MHz,
DMSO-ds, 8): 8,76 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,6, 1,6Hz, 1H), 7,60-7,53 (m,
4H), 7,50-7,43 (m, 4H), 7,38 (t, J = 7,75Hz, 1H), 7,16 (d, J = 8,4Hz, 1H), 7,05 (t, J =
1,4Hz, 1H), 6,42 (s, 2H), 4,57 (d, J = 6,0Hz, 2H), 3,91 (s, 3H).

Vi du 40: etyl 4-[S-amino-4-carbamoyl-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-yl]xyclohexancarboxylat

i::/N\N
MeO

Etyl 4-(tert-butoxycacbonylhydrazono)xyclohexancarboxylat

Et0,C

Theo phwong phdp chung E, tir hop chét etyl 4-oxoxyclohexancarboxylat
(3,14mmol) thu dugc hop chit néu & d& muc ndy (2,96mmol) duéi dang dau trong
subt. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,52 phut, m/z 285,1 [M+H]*

Etyl 4-[5-amino-3-(4-bromophenyl)-4-xyano-pyrazol-1-ylxyclohexancarboxylat

Theo  phuong phap chung O, tr hop chét etyl  4-(tert-
butoxycacbonylhydrazono)xyclohexancarboxylat (1,93mmol) va 2-[(4-bromophenyl)-
metoxy-metylen]propandinitril (1,63mmol) thu dugc hop ‘chét néu & d& muc nay

(1,56mmol, hdn hop céc chét ddng phan cis/trans) du6i dang bt mau trang. UPLC-
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MS (ES*, c6 tinh axit mach ngin): 2,00 phut, m/z 419,1 [M+2]+, 2,06’ph1'1t, m/z 419,1
M2+

Etyl 4-[5-amino-3-(4-bromophenyl)-4-carbamoyl-pyrazol-1-yl]xyclohexancarboxylat

Theo phuong phap chung L, tir hop chét etyl 4-[5-amino-3-(4-bromophenyl)-4-
xyano-pyrazol-1-yl]xyclohexancarboxylat (0,91mmol) thu dwoc hop chit néu & &
muc ndy (0,91mmol, hdn hop cac chit ddng phén cis/trans) dudi dang bot mau tring
ngd. UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,70 phit, m/z 437,1 [M+2]*, 1,72
phut, m/z 437,1 [M+2]*

Etyl 4-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-

1-yl]xvclohexancarboxylat

Theo phuwong phip chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide  (1,00mmol) va etyl 4-[5-amino-3-(4-
bromophenyl)-4-carbamoyl-pyrazol-1-yl]xyclohexancarboxylat (0,91mmol) thu duoc
hop chét ndu & d& muc nay (0,68mmol, hdn hop cac chit ddng phan cis/trans) dudi
dang bdt mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,57 phit, m/z 520,3
[M+H]*, 1,59 phat, m/z 520,3 [M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 3,63
phut, m/z 520,3 [M+H]*, 3,67 phit, m/z 520,3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds, 0) 8,73 (t, J = 6,1Hz, 1H), 7,79-7,73 (m, 1H), 7,52-7,38 (m, 5H), 7,16 (d, J =
8,4Hz, 1H), 7,08-7,00 (m, 1H), 6,35 (s, 0,8H), 6,33 (s, 1,2H), 4,55 (d, J = 6,1Hz, 2H),
4,18-4,03 (m, 3H), 3,90 (s, 3H), 2,73-2,29 (m, 1H), 2,22-2,11 (m, 1H), 2,06-1,95 (m,
1H), 1,92-1,42 (m, 6H), 1,23-1,15 (m, 3H)

Vi du 41: 5-amino-1-[(18*,35*)-3-floxyclopentyl]-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

0
NH,
H,N
-

o}

H 7
B;<:irN‘N HN
H
MeO

5-Amino-1-[(1.5* 35*)-3-floxyclopentyl]-3-[4-[[(2-

metoxybenzoyl)amino]metyllphenyllpvrazol-4-carboxamit

(Dietylamino)luu huynh triflorua (0,96mmol) dugc cho thém nhé giot vao dung
dich chira 5-amino-1-[(15*,3R*)-3-hydroxyxyclopentyl]-3-[4-[[(2-
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metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit (0,24mmol) trong DCM
(2ml), hdn hop nay dugc 1am lanh dén nhiét d6 -20°C. H8n hop phan tng dugc dé 4m
tré lai dén nhiét d6 trong phong va sau d6 khudy trong 2 gid nffa. Hbn hop nay duoc
pha loéing bing DCM va sau d6 duoc t6i bang dung dich NaHCOs bdo hoa. Lép nuée
dugc chiét bing DCM. Céc 16p hitu co dugc két hop, loc qua tAm xdp ky nude va b
duéi 4p sudt giam. Phin cin tao thanh duogc tinh ché bing cach séc ky cot nhanh trén
silicagel, rira giai bing MeOH 0-10% trong DCM. Tinh ché thém bing phwong phap
sic ky pha nguoc, rira giai bing MeCN 30-80% trong nudc chira chit phu gia 13 axit
formic 0,1% thu dugc hop chét néu & d& muc nay (0,02mmol) dudi dang chit rén mau
trang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,49 phut, m/z 452,1 [M+H]*. UPLC-
MS (ES*, ¢ tinh axit mach dai): 3,39 phut, m/z 452,3 [M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,72 (t, J = 6,1Hz, 1H), 7,74 (dd, J = 1,8,
7,7, 1H), 7,50-7,37 (m, 5H), 7,14 (d, J = 8Hz, 1H), 7,03 (td, /= 1,0, 7,5Hz, 1H), 6,39
(br s, 2H), 5,32 (d, J = 53,6Hz, 1H), 4,94-4,83 (m, 1H), 4,53 (d, J = 6,1Hz, 2H), 3,89
(s, 3H), 2,31-1,79 (m, 6H)

Vi du 42: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[[(3S)-3-
piperidyljmetyl]pyrazol-4-carboxamit

tert-Butyl (3.5)-3-(metylsulfonyloxymetylpiperidin-1-carboxylat

Theo phuwong phép chung I, tr hop chit fert-butyl (35)-3-
(hydroxymetyl)piperidin-1-carboxylat  (0,82mmol) va  metansulfonyl clorua
(0,86mmol), sau khi tinh ché bang cach sic ky c¢ot nhanh trén silicagel, rira giai bang
EtOAc 0-50% trong heptan, thu dwgc hop chit néu & d& muc nay (0,72mmol) duéi
dang dau khong mau. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,71 phit, m/z 316,1
[M+Na]*

tert-Butyl (35)-3-[[5-amino-4-carbamoyl-3-[4-

metoxybenzoyl)amino]metyl]phenyl] pyrazol-1-yllmetyl]piperidin-1-carboxylat

Theo phuong phép chung N, tir hop chit 5-amino-3-[4-[[(2-metoxybenzoyl)
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amino]metyl]phenyl]-1H-pyrazol-4-carboxamit (0,23mmol) va fert-butyl (3S5)-3-
(inetylsﬁlfonyloxymetyi)piperidin-l-carboxylat (0,47mmol), sau khi tinh ché bing
cach séc ky cot nhanh trén silicagel, thu duoc hop chét néu & d& muc ndy va tert-butyl
(38)-3-[[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]
pyrazol-2-yl]metyl]piperidin-1-carboxylat (0,13mmol) duéi dang hén hop chit rén
mau be clia cic chit ddng phan vi tri. UPLC-MS (ES™, ¢6 tinh axit mach ngin): 1,59
va 1,60 phut, m/z 563,3 [M+H]*
3-Amino-5-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[[(3S5)-3-

piperidyl]metyl|pyrazol-4-carboxamit va 5-amino-3-[4-[[(2-metoxybenzoyl)amino]

metyl]phenyl]-1-[[(35)-3-piperidyl]metyl]pyrazol-4-carboxamit

tert-Butyl (39)-3-[[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]

metyl]phenyl]pyrazol-1-yljmetyl]piperidin-1-carboxylat va fert-butyl (35)-3-[[5-
amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]pyrazol-2-
yl]metyl]piperidin-1-carboxylat (0,13mmol) dugc hoa tan trong DCM (5ml) va axit
trifloaxetic (3,3mmol) duge thém vao. Hon hop phan Gmg duge khudy & nhiét do trong
phong qua dém. Dung méi dugc loai bé dudi 4p sut giam. Phin cin duoc hoa tan
bang MeOH va duoc cho di qua ¢t SCX SPE, rira giai bing amoniac 1M 0-100%
trong MeOH. Sau d6, hdn hop cac chit ddng phén vi tri dwoc tinh ché bang phuong
phép HPLC nira diéu ché dinh huéng khdi lwgng dé thu dwoc hop chét 5-amino-3-[4-
[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[[(3S)-3-piperidylmetyl]pyrazol-4-
carboxamit (0,0lmmol). UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,09 phit, m/z
463,2 [M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 2,41 phut, m/z 463,3 [M+H]*

'H NMR (400 MHz, DMSO-ds, 3): 8,74 (t, J = 5,8Hz, 1H), 8,42 (s, 2H), 7,75
(dd, J = 7,5, 1,5Hz, 1H), 7,50-7,40 (m, 5H), 7,16 (d, J = 8,2Hz, 1H), 7,06-7,03 (m,
1H), 6,36 (s, 2H), 4,55 (d, J =5,8Hz, 2H), 3,90 (s, 3H), 3,82 (d, J = 7,1Hz, 2H), 2,91-
2,86 (m, 2H), 2,40-2,38 (m, 2H), 2,03-1,99 (m, 1H), 1,69-1,62 (m, 2H), 1,40-1,34 (m,
1H), 1,21-1,15 (m, 1H).

Vi dy 43: 5-amino-1-(4-flophenyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]

pyrazol-4-carboxamit

NH,
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5-Amino-3-(4-bromophenyl)-1-(4-flophenyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 4-flophenyl)hydrazin hydroclorua
(0,68mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,57mmol), sau
khi tinh ché bing céch sic ky c¢ot nhanh trén silicagel, rira giai bing EtOAc 0-100%
trong heptan, thu dwoc hop chét néu & d& muc nay (0,41mmol) dudi dang chét rén mau
nau nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,94 phut, m/z 359,0 [M+2]*
N-[[4-[5-amino-4-xyano-1-(4-flophenyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-

benzamit

Theo phwong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(4-
flophenyl)pyrazol-4-cacbonitril  (0,41mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,57mmol), sau khi tinh ché bang cach séc ky cot nhanh trén
silicagel, rira giai bang EtOAc 0-100% trong heptan, thu dwoc hop chit néu & d& muyc
ndy (0,38mmol) dudi dang chét rin mau ndu. UPLC-MS (ES*, c6 tinh axit mach
ngin):1,69 phut, m/z 442,2 [M+H]*

5-Amino-1-(4-flophenyl)-3-[4-[[(2-metoxybenzoy])amino]metyl]phenyllpyrazol-4-

carboxamit

Theo phuong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(4-
flophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,33mmol), sau khi tinh
ché thém bing phwong phap HPLC nira diéu ché dinh huéng khéi lugng, thu dwoc hop
chét néu & dé muyc ndy (0,03mmol) duéi dang chat rdn mau tring. UPLC-MS (ES™, ¢6
tinh axit mach ngén): 1,52 phut, m/z 460,2 [M+H]*. UPLC-MS (ES*, ¢06 tinh axit mach
dai): 3,45 phut, m/z 460,3 [M+H]* .
"H NMR (400 MHz, DMSO-ds, 8): 8,76 (t, J = 6,1Hz, 1H), 7,77 (dd, J = 7,7, 1,7Hz,
1H), 7,66-7,63 (m, 2H), 7,56-7,54 (m, 2H), 7,51-7,44 (m, 3H), 7,41 (m, 2H), 7,16 (d, J
=38,1Hz, 1H), 7,07-7,03 (m, 1H), 6,47 (s, 2H), 4,57 (d, J = 6,1Hz, 2H), 3,91 (s, 3H).

Vi du 44: S5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(p-tolyl)

pyrazol-4-carboxamit

NH,
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5-Amino-3-( 4-bromophenvl)—l-( p-tolyl)pyrazol-4-cacbonitril

Theo phwong phdp chung H, tir hop chit p-tolylhydrazin hydroclorua
(0,34mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,29mmol), sau
khi tinh ché thém bang cach sic ky cot nhanh trén silicagel, rira giai bing EtOAc 0-
100% trong heptan, thu dwoc hop chit néu & d& muc nay (0,29mmol) dudi dang chat
rin mau cam. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 2,00 phit, m/z 353,0 [M]*
N-[[4-[5-amino-4-xyano-1-(p-tolyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit

Theo phuong phdp chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl|boranuide (0,30mmol) va 5-amino-3-(4-bromophenyl)-1-
(p-tolyl)pyrazol-4-cacbonitril (0,21mmol), sau khi tinh ché thém bang cach sic ky cot
nhanh trén silicagel, rira giai bing EtOAc 0-100% trong heptan, thu dwoc hop chat néu
& d& muc nay (0,09mmol) dudi dang chét rén mau ndu nhat. UPLC-MS (ES*, ¢6 tinh
axit mach ngin): 1,75 phut, m/z 438,3 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenvl]-1-(p-tolyl)pyrazol-4-

carboxamit

Theo phuong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(p-
tolyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,09mmol), sau khi tinh ché
thém biang HPLC didu ché, thu duoc hop chit néu & d& muc nay (0,01mmol) dudi
dang chat rin mau tring nga. UPLC-MS (ES+, ¢6 tinh axit mach ngin): 1,57 phut, m/z
456,3 [M+H]*. UPLC-MS (ES+, c6 tinh axit mach dai): 3,59 phut, m/z 456,3 [M+H]".
'"H NMR (400 MHz, DMSO-ds, 8): 8,76 (t, J = 5,9Hz, 1H), 7,77 (dd, J = 7,7, 1,8Hz,
1H), 7,55-7,53 (m, 2H), 7,51-7,44 (m, 5H), 7,34-7,33 (m, 2H), 7,16 (d, J= 8,6Hz, 1H),
7,07-7,03 (m, 1H), 6,41 (s, 2H), 4,56 (d, J = 6,2Hz, 2H), 3,91 (s, 3H), 2,38 (s, 3H).

Vi du 45: metyl 4-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]pyrazol-1-yl]benzoat
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Metyl 4-[5-amino-3-(4-bromophenyl)-4-xyano-pyrazol-1-yl]benzoat

Theo phuong phap chung H, tr hop chit metyl 4-hydrazinylbenzoat
hydroclorua  (0,55mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(0,46mmol), sau khi tinh ché thém bing céch sic ky cot nhanh trén silicagel, rtra giai
bing EtOAc 0-100% trong heptan, thu dugc hop chit néu & d&& muc nay (0,27mmol)
dué6i dang chit rdn mau cam. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,96 phit, m/z
397,1 (M]*

Metyl 4-[5-amino-4-xyano-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-
yl]benzoat

Theo phwong phap chung K, tir hgp chit metyl 4-[5-amino-3-(4-bromophenyl)-

4-xyano-pyrazol-1-yl]benzoat (0,27mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,38mmol), sau khi tinh ché thém bang c4ch sic ky c6t nhanh
trén silicagel, rira giai bing EtOAc 0-100% trong heptan, thu dwoc hop chit néu & dé
muc nay (0,20mmol) duéi dang cht rdn mau tring ngad. UPLC-MS (ES®, ¢6 tinh axit
mach ngén):1,70 phut, 482,3 m/z [M+H]*

Metyl 4-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]

pyrazol-1-vl]benzoat

Theo phuong phap chung M, tir hop chit metyl 4-[5-amino-4-xyano-3-[4-[[(2-
metoxybenzoyl)amino]metyl|phenyl]pyrazol-1-yl]benzoat (0,20mmol), sau khi tinh
ché thém bing phuong phap HPLC diéu ché dinh huéng khéi lugng, thu duge hop
chét néu & d& muc nay (0,0lmmol) dudi dang chit rén mau tréng ngd. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,53 phut, m/z 500,3 [M+H]*. UPLC-MS (ES+, ¢6 tinh
axit mach dai): 3,52 phtt, m/z 500,3 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,76
(t, J=6,3Hz, 1H), 8,10 (d, J = 8,5Hz, 2H), 7,83 (d, J = 8,5Hz, 2H), 7,76 (dd, J= 7,7,
1,7Hz, 1H), 7,57 (d, J = 8,4Hz, 2H), 7,50-7,45 (m, 3H), 7,16 (d, J = 8,4Hz, 1H), 7,04
(t,J=17,4Hz, 1H), 6,7 (s, 2H), 4,58 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 3,89 (s, 3H).

Vi du 46: 5-amino-1-[(15*%,35*)-3-hydroxyxyclopentyl]-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit

(0] .
NH,
H,N
e

O

H /
HO@N\N HN
H
MeO
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[(18%)-3-[(1S*)-5-Amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]

phenyl]pyrazol-1-yl]xyclopentyl] 2.2-dimetylpropanoate
Dung dich cha 5-amino-1-[(15%,3R*)-3-hydroxyxyclopentyl]-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit (160mg, 0,36mmol) trong
THF (1,8ml) duoc cho thém triphenylphosphin (0,71mmol) va axit trimetylaxetic
(0,53mmol) va hdn hop ndy dugc 1am lanh dén nhiét d6 0°C. Sau d6, diisopropyl
azodicarboxylat (0,71mmol) dugc cho thém vao va hén hop dugc khudy ¢ nhiét do
ndy trong 15 phit trude khi dé 4m dén nhiét d6 trong phong va khudy & nhiét do nay
trong 48 gid. HOn hop phan ting duge cb va sau d6 dugc tinh ché bing cach sic ky cot
nhanh trén silicagel, rira giai bang EtOAc 0-100% trong heptan dé thu duoc hop chit
néu & d& muc nay (0,18mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,73 phut,
534,3 m/z [M+H]*

5-Amino-1-[(15%*,35%)-3-hydroxyxyclopentyl]-3-[4-[[(2-metoxybenzoyl)amino]metyl]

phenvl]pyrazol-4-carboxamit

Dung dich chita hop chédt [(1S*3S5%)-3-[5-amino-4-carbamoyl-3-[4-[[(2-

metoxybenzoyl)amino]metyl|phenyl|pyrazol-1-yl]xyclopentyl] 2,2-dimetylpropanoat
(0,22mmol) trong THF (1ml) dwoc cho thém lithi hydroxit (1,79mmol). Sau d6, hdn
hop phan tmg dugc gia nhiét dén nhiét d6 80°C trong 4 ngay, duoc lam ngudi va pha
lodng bing DCM va phan b véi nude. Hn hop nay dwoc cho di qua thiét bi tach pha
va 16p nuée duge chiét bang DCM vai 1an. Cac 16p hitu co duoc két hop va c6. Phin
cin tao thanh dugc tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bing
MeOH 0-10% trong DCM d thu dugc hop chit néu & d&& muc nay (0,05mmol, hiéu
sudt 23%) dudi dang chit rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén):
1,28 phat, m/z 450,3 [M+H]*. UPLC-MS (ES", c6 tinh axit mach dai): 2,86 phut, m/z
450,3 [M+H]". 'TH NMR (400 MHz, DMSO-ds, d): 8,72 (t, J = 6,1Hz, 1H), 7,74 (dd, J
= 1,8, 7,6Hz, 1H), 7,50-7,45 (m, 1H), 7,43 (d, J= 8,3Hz, 2H), 7,39 (d, J = 8,3Hz, 2H),
7,15 (d, J= 8,5Hz, 1H), 7,03 (td, J = 1,0, 7,5Hz, 1H), 6,33 (br.s, 2H), 4,82 (quint, J =
8,1, 15,3Hz, 1H), 4,62 (d, J = 3,4Hz, 1H), 4,54 (d, J = 6,1Hz, 2H), 4,35-4,28 (m, 1H),
3,89 (s, 3H), 2,21-2,06 (m, 2H), 2,04-1,86 (m, 2H), 1,85-1,74 (m, 1H), 1,58-1,48 (m,
1H)
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Vi du 47: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(o-tolyl)

pyrazol-4-carboxamit

0
5-Amino-3-(4- @ bromophenyl)-1-(o-
Me MeO
tolyl)pyrazol-4- cacbonitril

Theo phuong phép chung H, tir hop chét o-tolylhydrazin hydroclorua
(0,68mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,57mmol), sau
khi tinh ché thém bang céch sic ky cot nhanh trén silicagel, rira giai bang EtOAc 0-
100% trong heptan, thu duoc hop chit néu & dé muc nay (0,53mmol) duéi dang chét
rin mau cam. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,94 phut, m/z 355,0 [M+2]*
N-[[4-[5-Amino-4-xyano-1-(o-tolyl)pyrazol-3-yl]phenyl Jmetyl]-2-metoxy-benzamit

Theo phwong phép chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,30mmol) va 5-amino-3-(4-bromophenyl)-1-
(o-tolyl)pyrazol-4-cacbonitril (0,21mmol), sau khi tinh ché thém bing cach sic ky cot
nhanh trén silicagel, rtra giai bing EtOAc 0-100% trong heptan, thu dugc hop chét néu
& d& muyc nay (0,19mmol) dudi dang chit rin mau tring. UPLC-MS (ES™, ¢6 tinh axit
mach ngén): 1,69 phiit, m/z 438,3 [M+H]"

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyllphenyl]-1-(o-tolyD)pyrazol-4-

carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(o-
tolyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,19mmol), sau khi tinh ché
thém bang cach sdc ky cot nhanh trén silicagel, rira giai bing MeOH 0-10% trong
DCM, thu duge hop chit néu & d& muyc nay (0,06mmol) dudi dang chét rén mau tréng.
UPLC-MS (ES*, c6 tinh axit mach ngén): 1,50 phut, m/z 456,3 [M+H]*. UPLC-MS
(ES*, ¢6 tinh axit mach dai): 3,42 phut, m/z 456,3 [M+H]".

"H NMR (400 MHz, DMSO-ds, 8): 8,81 (t, J = 6,0Hz, 1H), 7,82 (dd, J = 7,4,
1,7Hz, 1H), 7,60-7,58 (m, 2H), 7,56-7,49 (m, 5H), 7,45-7,40 (m, 2H), 7,21 (d, J =
8,2Hz, 1H), 7,10 (t, J = 7,3Hz, 1H), 6,21 (s, 2H), 4,62 (d, J = 6,0Hz, 2H), 3,96 (s, 3H),
2,19 (s, 3H).

Vi du 48: 5-amino-1-(3-hydroxyxyclohexyl)-3-[4-[[(2-
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metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

(0]
NH,
H,N
/ 0
N~N HN
Natri bo MeO hydrua (836mg,
22,10mmol) dugc cho OH thém vao dung dich chta 5-

amino-3-[4-[[(2-metoxybenzoyl)amino Jmetyl]phenyl]-1-(3-oxoxyclohexyl)pyrazol-4-
carboxamit (0,44mmol) trong MeOH (15ml), hdn hop niy dugc lam lanh dén nhiét do
0°C. Hdn hop phan tng dwoc d& 4m trd lai dén nhiét do trong phong va sau d6 dugc
gia nhiét ¢én nhiét &6 60°C trong 14 gid khi sw thoat khi ngimg lai. Hon hop phéan Umg
lai dwoc 1am lanh dén 0°C va cho thém tiép natri bo hydrua (22,1mmol) vao va hén
hop phén ting lai dugc gia nhiét dén 60°C. Tiép d6, hdn hop nay duoc 1am ngudi va toi
bang amoni clorua, va sau d6 dugc chiét bing EtOAc. Lép hitu co két hop duoc 1am
khd bang natri sulfat va ¢ dudi 4p suit giam. Phn cin tao thanh duoc tinh ché bing
phuong phép sic ky pha ngugce dé thu duge hop chét néu & d& muc nay (0,09mmol)
duéi dang chit rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,30 phut,
m/z 464,3 [M+H]". UPLC-MS (ES*, c6 tinh axit mach dai): 2,90 phit, m/z 464,3
[M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,0Hz, 1H), 7,75 (dd, J = 7,5,
1,8Hz, 1H), 7,51-7,37 (m, 5H), 7,17-7,13 (m, 1H), 7,04 (td, J = 7,6, 0,9Hz, 1H), 6,32
(s, 2H), 4,70 (d, J = 4,9Hz, 1H), 4,54 (d, J = 6,0Hz, 2H), 4,17-4,06 (m, 1H), 3,90 (s,
3H), 3,56-3,45 (m, 1H), 2,05-1,96 (m, 1H), 1,88-1,80 (m, 1H), 1,79-1,71 (m, 2H),
1,71-1,61 (m, 1H), 1,61-1,51 (m, 1H), 1,39-1,21 (m, 1H), 1,15-1,01 (m, 1H).

Vi dua 49: 5S-amino-1-[4-(hydroxymetyl)phenyl]-3-[4-[[(2-metoxybenzoy])

amino|metyl]phenyl]pyrazol-4-carboxamit

o)
NH,

Dung dich chta axit 4-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)
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amino]metyl]phenyl]pyrazol-1-yl] benzoic (0,05mmol) trong THF (3ml) dugc cho
thém vao boran-dimetylsulfua (0,24mmol). H3n hop phéan tmg dwoc khudy ¢ nhiét do
trong phong trong 5 gid, duoc t6i bang cich cho thém dung dich amoni clorua bio hoa
(1ml) va phén bb. Lép nuée duge chiét bing EtOAc. Cac phan chiét hitu co két hop
duoc 1am kho bang natri sulfat, va ¢d dudi 4p sut giam. Phan can tao thanh dwoc tinh
ché bing phuong phap HPLC nia didu ché dinh huéng khdi luong dé thu dugc hop
chit néu & d& muc nay (0,01mmol) du6i dang chét rin mau tring. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,31 phit, m/z 472,3 [M+H]*. UPLC-MS (ES", ¢6 tinh axit mach
dai): 2,95 phut, m/z 472,3 [M+H]". 'H NMR (400 MHz, DMSO-ds, 8): 8,75 (t, J =
6,0Hz, 1H), 7,78-7,72 (m, 1H), 7,59-7,51 (m, 4H), 7,51-7,41 (m, 5H), 7,18-7,13 (m,
1H), 7,06-7,01 (m, 1H), 6,44 (s, 2H), 5,35-5,27 (m, 1H), 4,60-4,52 (m, 4H), 3,90 (s,
3H).

Vi du S50: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]}-1-(sm-tolyl)

pyrazol-4-carboxamit

o)
NH,
HoN
- 0
/
:\( NN HN
MeO
Me

5-Amino-3-(4-bromophenyl)-1-(m-tolvl)pyrazol-4-cacbonitril

Theo phwong phép chung H, tt hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,29mmol) va m-tolylhydrazin (0,34mmol), sau khi tinh ché
bang cach sic ky cOt nhanh trén silicagel, rira giai bang EtOAc 0-80% trong heptan,
thu dugc hop chét néu & d& muc nay (0,21mmol) dudi dang chét rin mau cam. UPLC-
MS (ES*, c6 tinh axit mach ngén ): 2,02 phut, m/z 353,0 M]*

N-[[4-[5-amino-4-xyano-1-(m-tolyl)pyrazol-3-yl|phenyl]metyl]-2-metoxy-benzamit

Theo phuong phdp chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,39mmol) va 5-amino-3-(4-bromophenyl)-1-
(m-tolyl)pyrazol-4-cacbonitril (0,20mmol), sau khi tinh ché bing cich sic ky cot
nhanh trén silicagel, rira giai bang EtOAc 10-100% trong heptan, thu dugc hop chét

néu & d& myc nay (0,19mmol) dudi dang chat rdn mau tring ngd. UPLC-MS (ES*, ¢6
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tinh axit mach ngén): 1,76 phut, m/z 438,3 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(m-tolyl)pyrazol-4-

carboxamit

Theo phuong phdp chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(m-
tolyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,19mmol), sau khi tinh ché
bang cach sic ky c6t nhanh trén silicagel, rira giai bing MeOH 0-10% trong DCM, thu
dugc hop chit néu & @ muc ndy (0,02mmol). UPLC-MS (ES™, ¢6 tinh axit mach
ngén): 1,57 phut, m/z 4563 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,59
phut, m/z 456,3 [M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,75 (t, J = 6,2Hz, 1H), 7,75 (dd, J = 7,6,
1,7Hz, 1H), 7,57-7,52 (m, 2H), 7,51-7,37 (m, 6H), 7,24-7,19 (m, 1H), 7,18-7,13 (m,
1H), 7,07-7,01 (m, 1H), 6,46 (s, 2H), 4,56 (d, J = 6,2Hz, 2H), 3,90 (s, 3H), 2,39 (s,
3H).

Vi du 51: 5-amin0—3-[4—[[(2-met0xybenzoyl)amin0]metyl]phenyl]-1-(3-pyridyl)

pyrazol-4-carboxamit

5-Amino-3-(4-bromophenyl)-1-(3-pyridyl)pyrazol-4-cacbonitril

Theo phuong phap chung H ma khong sir dung trietylamin, tir hop chét 2-[(4-
bromophenyl)-metoxy-métylen]propandinitril (0,42mmol) va  3-pyridylhydrazin
(0,46mmol) thu dwoc hop chét néu & dé muc nay (0,42mmol) duéi dang chit rén mau
trang. LC-MS (ES", c6 tinh axit mach ngén): 5,21 phut, m/z 339,9 M]*

N-[[4-[5-amino-4-xyano-1-(3 -pyridyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit

Theo phuwong phdp chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(3-
pyridyl)pyrazol-4-cacbonitril ~ (0,42mmol) va  kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,46mmol), sau khi tinh ché bang cach sic ky cot nhanh trén
silicagel, rira gidi bing MeOH 0-5% trong DCM, thu duge hop chit néu & d& muyc nay
(0,30mmol) duéi dang chét rin mau trdng nga. LC-MS (ES*, ¢6 tinh axit mach ngan):
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4,44 phut, m/z 425,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1 -(3-pyridyl)pyrazol-4-

carboxamit

Theo phuong phdp chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(3-
pyridyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,14mmol), sau khi tinh ché
bang cach séc ky ¢t nhanh trén silicagel, rita giai bing MeOH 0-10% trong DCM, thu
dugc hop chit néu ¢ d& muc nay (0,10mmol) dusi dang chét rén mau trang. UPLC-MS
(ES, ¢6 tinh axit mach ngén): 1,29 phit, m/z 443 4 [M+H]*. UPLC-MS (ES*, ¢6 tinh
axit mach dai): 2,86 phut, m/z 443,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 6): 8,86 (d, J=2,5Hz, 1H), 8,76 (t, J = 6,2Hz,
1H), 8,60 (dd, J = 4,9, 1,6Hz, 1H), 8,06-8,03 (m, 1H), 7,75 (dd, J = 7,7, 1,8Hz, 1H),
7,60-7,54 (m, 3H), 7,50-7,44 (m, 3H), 7,17-7,14 (m, 1H) 7,03 (td, J= 7,7, 1,1Hz, 1H),
6,63 (br s, 2H), 4,56 (d, J = 6,1Hz, 2H), 3,90 (s, 3H)

Vi du 52: 5-amino-1-indan-2-yl-3-[4-[[(2-met0xybenz0yl)amino]metyl]phenyl]
pyrazol-4-carboxamit

H,N

o)
HoN_ -
—
N\ N
;:/ ~N HN-§ OMe

tert-Butyl N-(indan-2-ylidenamino)carbamat

Theo phwong phép chung E, tir hop chit 2-indanon (1,14mmol) va fert-butyl
carbazat (1,36mmol), sau khi tinh ché bang céch sic ky cot nhanh trén silicagel, rira
giadi bing EtOAc 0-80% trong heptan, thu dugc hop chit néu & dd muc nay
(0,89mmol) duéi dang chét rén mau vang nhat. 'H NMR (400 MHz, DMSO-ds, §):
9,54 (s, 1H), 7,31-7,26 (m, 2H), 7,23-7,20 (m, 2H), 3,72 (s, 2H), 3,69 (s, 2H), 1,47 (s,
9H).

Indan-2-ylhydrazin hydroclorua

tert-Butyl N-(indan-2-ylidenamino)carbamat (0,89mmol) duoc hoa tan trong
THF (5ml) va dung dich phtic chit boran dimetyl sulfua (2M trong THF, 1,52mmol)
dugc cho thém véo. Hon hop phan tmg duge khudy & nhiét do trong phong trong 2 gid
cho dén khi phuong phép TLC cho thdy chit ban diu phén ng hoan toan. Hén hop
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phan g dugce t6i biang dung dich NH4Cl bdo hoa trong nude va cac 16p duoce tich.
Lép nuée duge chiét bing DCM, va céc phn chiét hitu co két hop duogc 1am khd bing
natri sulfat, va ¢d dudi ap suét gidm. Phin cin duoc hoa tan bing dung dich
hydroclorua (1,25M trong MeOH, 9,04mmol), va hén hop phan tmg dugc khudy &
nhiét d6 trong phong trong 16 gio. Hon hop phan tng duoc cd dudi 4p sudt giam dé
thu dugc hop chét indan-2-ylhydrazin hydroclorua dang thé (0,89mmol). UPLC-MS:
(ES?, c6 tinh axit mach ngfn): 0,83 phut, m/z 149,0 [M-HCI+H]*
5-Amino-3-(4-bromophenyl)-1 -indan-2-yl-pyrazol-4-cacbonitril

Theo phwong phép chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,68mmol) va indan-2-ylhydrazin hydroclorua (0,82mmol),
sau khi tinh ché bang céch séc ky cot nhanh trén silicagel, rira giai bing EtOAc 0-80%
trong heptan, thu dugc hop chét néu ¢ dé muc nay (0,45 mol) duéi dang chét rin mau
cam. UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 2,09 pht, m/z 381,1 [M+2]*
N-[[4-(5-Amino-4-xyano-1 -indan-2-vl—vvrazol-3-Vl)phenvl]metvl]—2-metoxv-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-indan-
2-yl-pyrazol-4-cacbonitril (0,45mmol)  va  kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,63mmol), sau khi tinh ché bang cach sic ky ¢4t nhanh trén
silicagel, rira gidi bang EtOAc 0-100% trong heptan, thu dugc hop chit néu & @ muc
nay benzamit (0,34 mol) duéi dang chit rin mau tring ngd. 'H NMR (400 MHz,
CDCls, 6): 8,27 (dd, J=17,8, 1 ;8Hz, 1H), 8,24-8,19 (m, 1H), 7,91- 7,89 (m, 2H), 7,50-
7,47 (m, 1H), 7,44-7,41 (m, 2H), 7,28-7,25 (m, 4H), 7,14-7,10 (m, 1H), 7,01-6,99 (m,
1H), 5,09-5,01 (m, 1H), 4,73 (d, J = 5,6Hz, 2H), 4,27 (s, 2H), 3,95 (s, 3H), 3,61 (dd, J
= 16,1, 7,1Hz, 2H), 3,45 (dd, J = 16,4, 8,7Hz, 2H).
5-Amino-1-indan-2-yl-3-[4-[[( 2—met0xybenzovl)amin0]metvl]phenyl]pvrazol—4-

carboxamit

Theo phuong phap chung L, tir hop chét N-[[4-(5-amino-4-xyano-1- -indan-2-yl-
pyrazol-3-yl)phenyl]metyl]-2- -metoxy-benzamit (0,11mmol), sau khi tinh ché bing
céch séc ky cot nhanh, rira gidi bang MeOH 0-10% trong DCM, thu dwgc hop chit néu
& d& muc nay (0,03mmol) duéi dang chit rin mau trang. UPLC-MS (ES™, ¢6 tinh axit
mach ngn): 1,65 phit, m/z 482,1 [M+H]*, UPLC-MS (EST, ¢6 tinh axit mach dai):
3,85 phut, m/z 482,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 3): 8,72 (t, J = 6,0Hz, 1H), 7,74 (dd, J = 6,2,
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1,7Hz, 1H), 7,50-7,38 (m, 5H), 7,25-7,23 (m, 2H), 7,19-7,14 (m, 3H), 7,05-7,01 (m,
1H), 6,45 (s, 2H), 5,23-5,15 (m, 1H), 4,53 (d, J = 6,0Hz, 2H), 3,89 (s, 3H), 3,39-3,28
(m, 4H).

Vi du 53: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2-pyridyl)

pyrazol-4-carboxamit

~ N HN OMe
LA

5-Amino-3-(4-bromophenyl)-1-(2-pyridylpyrazol-4-cacbonitril

Theo phuong phép chung H ma khong st dung trietylamin, tir hop chét 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (1,24mmol) va 2-hydrazinopyridin
(1,36mmol) thu duoc hop chét néu & d& muc ndy dang tho (1,24mmol, hiu suit dinh
luong theo 1y thuyét) 1 chét rén mau trang. UPLC-MS (ES*, ¢6 tinh axit mach ngan):
2,03 phut, m/z 340,1 [M]*
N-[[4-[5-amino-4-xyano-1-(2-pyridyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2-
pyridyl)pyrazol-4-cacbonitril ~ (0,44mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,48mmol), sau khi tinh ché bing cach sic ky cot nhanh trén
silicagel, rtra giai bing MeOH 0-10% trong DCM, thu duoc hop chét néu & d& muc
ndy (0,3 1mmol, hi¢u sut 70%) dudi dang chét rén mau trang nga. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,77 phit, m/z 425,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metylphenyl]-1-(2-pyridyl)pyrazol-4-

carboxamit

Theo phwong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2-
pyridyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,31mmol), sau khi tinh ché
bang c4ch séc ky cot nhanh trén silicagel, rira giai bang MeOH 0-10% trong DCM, thu
duoc hop chét néu & d& muc ndy (0,10mmol) duéi dang chét rin mau tring. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,60 phit, m/z 443,1 [M+H]*. UPLC-MS (ES", ¢6 tinh
axit mach dai): 3,67 phut, m/z 443,1 [M+H]*

'"H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J = 6,3Hz, 1H), 8,49-8,47 (m, 1H),
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8,01-7.96 (m, 1H), 7,88-7,86 (m, 1H), 7,76 (dd, J = 7,7, 1,9Hz, 1H), 7,69 (br s, 2H),
7:59-7,56 (m, 2H), 7,51-7,46 (m, 3H), 7,34-7,31 (m, 1H), 7,17-7,15 (m, 1H), 7,04 (td,
J=17,6,0,8Hz, 1H), 4,58 (d, J = 6,0Hz, 2H), 3,91 (s, 3H).

Vi du 54: 5—amin0-3—[4-[[(2-met0xybenzoyl)amino]metyl]phenyl]-1-(4-pyridyl)
pyrazol-4-carboxamit
H,N
HoN

0]

—
N/ O
~ N HN OMe

|
N A

5-Amino-3-( 4-bromophenyl)-1-(. 4-pyridyl)pyrazol-4-cacbonitril

Theo phuong phap chung H ma khong st dung trietylamin, tir hop chit 4-
pyridylhydrazin (1,44mmol) va 2- -[(4-bromophenyl)-metoxy- metylen]propandinitril
(1,31mmol) thu dugc hop chit néu & d2 muc nay dang thé (1,31mmol) duéi dang chét
rén mau tring. LC-MS (ESY, ¢4 tinh axit mach ngén): 4,66 phit, m/z 341,9 [M+2]*

N-[[4-[5-Amino-4-xyano-1-( 4-pvr1dvl)pvrazol—3-Vllphenvl]metvl]-2-metoxv-ben_zamit
Theo phwong phap chung K, tir hop chét Sfamino-3—(4-brom0pheny1)-l-(4-
pyridyl)pyrazol-4-cacbonitril (0,44mmol) va kali triflo- -[[(2-metoxybenzoyl)
amino]metyl]boranuide (0, 48mmol), sau khi tinh ché bing c4ch séc ky ¢4t nhanh trén
silicagel, rira gidi bing MeOH 0-10% trong DCM, thu dugc hop chit néu & dé muc
nay (0,36mmol) duéi dang chit rin mau tring nga. UPLC-MS (ES™, ¢4 tinh axit mach
ngin): 1,37 phit, m/z 425,1 [M+H]*
5-Amino-3-[4-[[( 2—metovaenzovl)amino]metvl]phenvl] -1-(4-pyridyl)pyrazol-4-

carboxamit

Theo phwong phép chung M, tr hop chét N-[[4-[5-amino-4-xyano-1- -(4-
pyridyl)pyrazol- -3-yllphenyl]metyl]-2- -metoxy-benzamit (0,36mmol), sau khi tinh ché
bang céch séc ky ¢4t nhanh trén silicagel, rira giai bing MeOH 0-10% trong DCM, thu
dugc hop chit néu & dé muyc nay (0,13mmol) duéi dang chét rin mau tring. UPLC-MS
(ESY, ¢6 tinh axit mach ngan): 1,19 phit, m/z 443,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh
axit mach dai): 2,67 phit, m/z 443,1 [M+H]*.

'H NMR (400 MHz, DMSO-ds, 8): 8,76 (t, J = 6,2Hz, 1H), 8,69-8,67 (m, 2H),
7,75 (dd, J = 7,6, 1,8Hz, 1H), 7,73-1,71 (m, 2H), 7,58-7,55 (m, 2H), 7,50-7,45 (m,
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3H), 7,17-7,14 (m, 1H), 7,03 (td, J = 7,6, 1,0Hz, 1H), 6,81 (br s, 2H), 4,57 dJ=
6,0Hz, 2H), 3,90 (s, 3H).
Vidy 55: etyl 3-[5-amino—4—carbam0y1—3-[4-[[(2-metoxybenz0yl)amin0]
metyl]phenyl] pyrazol-1-yl]xyclohexancarboxylat (chit df“)ng phén 1)
H,N
HoN

N-N HN OMe
EtO ~

Etyl 3-( tert-butoxvcacbonvlhvdrazono)xvclohexancarboxvlat

0]

Theo phuong phap chung E, tir hop chét etyl 3-oxoxyclohexancarboxylat
(5,04mmol) va rert-butyl carbazat (5,30mmol) dugc khudy trong 3 gi¢ ¢ nhiét do trong
phong. Hon hop phén tmg dugc 61 bang MeOH va sau d6 cb dudi 4p sudt giam. Phin
cén dugc pha lodng bang DCM va rira bing dung dich NH4Cl b3o hoa trong nude. Lép
hitu co duge cho di qua thiét bi tédch pha va co duéi ap suit gidm dé thu duoc hop chit
néu & d& muc nay dang thd (3,77mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,55 phut, m/z 285,1 [M+H]*

Etyl 3-[5-amino-3-( 4—bromophenvl)—4-Xvan0-pvrazol- 1-yl]xyclohexancarboxylat

Theo phuong phap chung O, tr hop chit etyl  3-(tert-
butoxycacbonylhydrazono)xyclohexancarboxylat (3,77mmol) va 2-[(4-bromopheny])-
metoxy-metylen]|propandinitril (3,04mmol), sau khi tinh ché bang cach sic ky cot
nhanh trén silicagel, rira giai bang EtOAc 0-100% trong heptan, thu dugc hop chit néu
& dé muc ndy (chit ddng phan 1, 1,47mmol) va hop chit néu & @& muc ndy (chat dong
phén 2, 1,21mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén, Chit ddng phan 1):2,05
phit, m/z 419,1[M+2]*. UPLC-MS (ESY, ¢6 tinh axit mach ngén,Chat ddng phan
2):2,11 phit, m/z 419,1 [M+2]*

Etyl 3-[5 -amino-4-xyano-3-[4-[[( 2-metovaenzovl)amino]metvl]Dhenvl]pvrazol- 1-v1]

xyclohexancarboxylat (chit d(‘Sn,q phén 1)

Theo phwong phap chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (1,1lmmol) va etyl 3-[5-amino-3-(4-
bromophenyl)-4-xyan0-pyrazol-1-yl]xyclohexancarboxylat (chét dong phdn 1,
0,72mmol) dugc khudy & nhiét d4 80°C trong 16 gir. Hdn hop phan tng dugc loc qua

-153-



32417

tAm Celite® va rira bing DCM. Dung dich nay dugc pha losing bang nudce va chiét
bing DCM (x3). Cac 16p hitu co két hop dugc cho di qua thiét bi tach pha va ¢4 duéi
&p sudt giam dé thu duoc hop chét néu & dé myc ndy dang thd (chit ddng phén 1,
0,72mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,83 phit, m/z 502,3 [M+H]*

Etyl 3-[S-amino-4-carbamoyl-3-| 4-[[(2-metoxybenzoyl)amino]metyl] phenyl]pyrazol-

1-yl]xyclohexancarboxylat (chat ddng phan 1)

Theo phuong phép chung L, tix hop chét etyl 3-[5-amino-4-xyano-3-[4-
[(2-metoxybenzoyl)amino]metyl] phenyl]pyrazol-1-yl]xyclohexanc arboxylat (chat
dong phan 1, 0,30mmol), sau khi tinh ché bing cach sic ky cot nhanh trén silicagel,
rira giai bang EtOAc 0-100% trong heptan, thu duoc hop chét néu & @ muc nay (chat
d@)ng phén 1, 0,03mmol, 10%). UPLC-MS (ES™, ¢6 tinh axit mach ngfln): 1,63 phut,
m/z 520,4 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,76 phut, m/z 520,2
[M+H]*. 'TH NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J=17,7,
1,8Hz, 1H), 7,51-7,39 (m, 5H), 7,17-7,15 (m, 1H), 7,04 (td, J =7,6, 1,0Hz, 1H), 6,27
(br s, 2H), 4,55 (d, J = 6,2Hz, 2H), 4,34-4,25 (m, 1H), 4,15-4,09 (m, 2H), 3,90 (s, 3H),
3,01-2,94 (m, 1H), 2,11-2,04 (m, 2H), 1,93-1,43 (m, 6H), 1,22 (t, J = 6,9Hz, 3H)

Vi du 56: S-anilino-l-xyclopentyl-S-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol—4-carb0xamit

HoN

HN OMe

5-Anilino-3-(4-bromophenyl)-1 -xyclopentyl-pyrazol-4-cacbonitril

Huyén phu  chira 5-amino-3-(4—bromophenyl)-1-xyclopentyl-pyrazol-4-
cacbonitril (0,15mmol), axit phenylboronic (0,30mmol) va ddng (II) axetat
(0,15mmol) trong DCM ( Iml) dugc cho thém trietylamin (0,30mmol). Hon hop phan
Ung ndy dugc khudy & nhiét d6 trong phong trong 16 gi0, sau d6 duge c6 dudi 4p sult
giam. Tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bang EtOAc 20-60%
trong heptan thu dwgc hop chit néu & ¢ muc nay (0,10mmol) dudi dang chit rn mau
trang. UPLC-MS (EST, ¢6 tinh axit mach ngén): 2,30 phut, m/z 407,0 [M]*
N-[[4-~(5-anilino-4-xvano-1 -xvclopentvl-nvrazol—3-Vl)phenvl]metvl] -2-metoxy-
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benzamit

Theo phwong phép chung K, tr hop chét 5-anilino-3-(4-bromophenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (0,10mmol), sau khi tinh ché bang cach sic ky cot
nhanh trén silicagel, rira gidi bang EtOAc 20-80% trong heptan, thu duge hop chit néu
& d& myc ndy (0,09mmol) dusi dang bot mau trang. UPLC-MS (ES*, c6 tinh axit mach
ngén): 2,04 phut, m/z 492,1 [M+H]*

5-Anilino-1-xyclopentyl-3-[4-[[( 2-met0vaenzovl)amino]metvl]phenvl]Dvrazol-4-

carboxamit

Theo phuong phap chung L, tr hop chét N-[[4-(5-anilino-4-xyano-1-
xyclopentyl-pyrazol-B-yl)phenyl]metyl]-2-metoxy-benzamit (0,09mmol), sau khi tinh
ché bing cé4ch séc ky cot nhanh trén silicagel, rira giai bing MeOH 0-3% trong DCM,
thu dugc hop chit néu & & muc nay (0,07mmol) duéi dang chit rin mau tréng.
UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,88 phit, m/z 5 10,2 [M+H]*. UPLC-MS
(ES", ¢6 tinh axit mach dai): 4,47 phit, m/z 510,2 [M+H]".
'H NMR (400 MHz, DMSO-ds, 6): 8,71 (t, J= 6,0Hz, 1H), 7,83 (s, 1H), 7,76 (dd, J =
7,6, 1,7Hz, 1H), 7,67 (d, J = 8,2Hz, 2H), 7,52-7,44 (m, 1H), 7,35 (d, J = 8,2Hz, 2H),
7,22-7,09 (m, 4H), 7,08-6,95 (m, 2H), 6,80-6,72 (m, 1H), 6,61 (d, J = 7,7Hz, 2H),
4,67-4,57 (m, 1H), 4,53 (d, J = 6,0Hz, 2H), 3,91 (s, 3H), 2,01-1,76 (m, 6H), 1,63-1,48
(m, 2H).

Vi du 57: 5-amin0-1—[4-(dimetylcarbamoyl)xyclohexy]]-3-[4-[[(2-met0xybenzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit (chit dong phén 1, Vi du 57a, va chét
dong phan 2, Vi du 57b)\

V/
N~N HN OMe
0

3-Amino-1-[4-(dimetylcarbamoyl)xyclohexyl]-3- [4-[[(2_metoxybenzoyl)amino]metyl]
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phenyl]pyrazol-4-carboxamit

Dung dich chtra anhydrit propylphosphonic (50% khéi luong trong EtOAc,
0,14mmol) dwoc cho vao dung dich chia dimetylamin (2M trong THF, 0 ,92mmol),
N,N- dnsopropyletylamm (O 27mmol) va axit 4- -[5-amino-4- carbamoyl 3-[4-[[(2-
metoxybenzoyl)ammo]metyl]phenyl]pyrazol-l-yl]xyclohexan carboxylic (0,09mmol)
trong THF (0,50ml). Hon hop phan Ung duoc gia nhiét dén 40°C va khudy trong 16
gi0. Cho thém Ian lugt dimetylamin b3 sung (2M trong THF, 0,92mmol), N,N-
diisopropyletylamin (0, 27mmol) va dung dich chtra anhydrit propylphosphonic (50%
khéi lugng trong EtOAc, 0, 14mmol) vao va hén hop phan ng duoc khudy & nhiét do
40°C trong 48 gid, va sau d6 duoc 1am ngudi dén RT. Hdn hop phén tmg duge phan
b6 gifta nwée va DCM. Lép nuée duoc chiét bang DCM (x3). Céc phan chiét hiry co
két hop dugc loc qua tAm x8p ky nuéc va tit ci cac thanh phin d& bay hoi duoc loai
bo duéi 4p sudt giam. Tinh ché thém bang cach sic ky cot nhanh trén silicagel, rtra giai
bang MeOH 0-8% trong DCM thu dugc hop chét néu & dé muc ndy (chit dodng phén 1
0,04mmol, hiéu suit 42%) va hop chit néu & d& muc nay (chit dong phan 2:
0,02mmol) duéi dang chit rén mau tring. UPLC-MS (ES”, ¢6 tinh axit mach ngén;
chét dong phén 1): 1,40 phit, m/z 519,3 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach
dai; chit dong phan 1): 3,71 phit, m/z 519,2 [M+H]". 'H NMR (400 MHz, DMSO-d,
8, chat ddng phén 1): 8,73 (t, J = 6,0Hz, 1H), 7,76 (dd, J= 7,7, 1,7Hz, 1H), 7,52-7,38
(m, 5H), 7,16 (d, J = 8,4Hz, 1H), 7,08-7,01 (m, 1H), 6,30 (s, 2H), 4,55 (d, J = 6,0Hz,
2H), 4,21-4,10 (m, 1H), 3,91 (s, 3H), 3,00 (s, 3H), 2,90-2,82 (m, 1H), 2,80 (s, 3H),
2,22-2,08 (m, 2H), 2,03- 1,90 (m, 2H), 1,74-1,64 (m, 2H), 1,64-1,53 (m, 2H).

UPLC-MS (ES*, ¢6 tinh axit mach ngin; chit ddng phan 2): 1,37 phat, m/z
519,2 [M+H]*. UPLC-MS (ES", ¢6 tinh axit mach dai; chit ddng phan 2): 3,67 phut,
m/z 519,2 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8, chat ddng phan 2): 8,74 (t, J =
6,1Hz, 1H), 7,78-7,73 (m, 1H), 7,52-7,37 (m, 5H), 7,16 (d, J = 9,0Hz, 1H), 7,08-7,01
(m, 1H), 6,35 (s, 2H), 4,55 (d, J = 6,0Hz, 2H), 4,20-4,06 (m, 1H), 3,90 (s, 3H), 3,03 (s,
3H), 2,81 (s, 3H), 2,73-2,61 (m, 1H), 1,96-1,82 (m, 4H), 1,82-1,73 (m, 2H), 1,62-1,44
(m, 2H).

Vi du 58: etyl 3-[5-amino—4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amin0]
metyl]phenyl]pyrazol-l—yl]xyclohexancarboxylat (chat déng phén 2)
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N~N . HN OMe

Etyl 3-[5-amino-4-xyano-3-[4-[[( 2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-

yl]xyclohexancarboxylat (chit déng phén 2)

Theo phuong phép chung K, tir hop chét etyl 3-[5-amino-3-(4-bromophenyl)-4-
Xyano-pyrazol-1-yl]xyclohexancarboxylat (chét ddng phén 2, 0,72mmol) va kali triflo-
[[(2—metoxybenzoyl)amino]metyl]boranuide (1,11mmol) thu duge hop chit néu & @&
muc nay dang tho (chit ddng phan 2, 0,72mmol, hiéu suit dinh luong theo ly thuyét).
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,78 phut, m/z 502,3 [M+H]*

Etyl 3-[5—amino—4-carbamovl-3-[4-[[(Z-metovaenzovl)amino]metvl]phenvl]pvrazol-

1-yl]xyclohexancarboxylat (chat ddng phan 2)

Theo phwong phép chung L, tir hop chit etyl 3-[5-amino-4-xyano-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-yl]xyclohexancarboxylat (chat dong
phén 2, 0,30mmol), sau khi tinh ché bang cach séc ky cot nhanh trén silicagel, rira giai
bang MeOH 0-10% trong DCM, thu dugc hop chit néu & dd muc ndy (chit ddng phén
2, 0,02mmol, higu sudt 6%). UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,78 phit, m/z
520,2 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,23 phut, m/z 520,2 [M+H]*.
'H NMR (400 MHz, DMSO-ds, 6): 8,74 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz,
1H), 7,52-7,38 (m, 5H), 7,17-7,15 (m, 1H), 7,04 (td, J = 7,5, 0,7Hz, 1H), 6,35 (br s,
2H), 4,55 (d, J = 6,1Hz, 2H), 4,23-4,12 (m, 1H), 4,11-4,02 (m, 2H), 3,90 (s, 3H), 2,49-
2,43 (m, 1H), 2,08-1,99 (m, 1H), 1,94-1,66 (m, 5H), 1,51-1,36 (m, 1H), 1,35-1,21 (m, |
1H), 1,17 (t, J=7,0Hz, 3H).

Vi du 59: 5—amin0—3-[4-[[(Z-metoxybenzoyl)amino]metyl]phenyl]-1-(3-oxoindan-
1-yDpyrazol-4-carboxamit
H,N
HoN

—_

) 0
NN HN OMe

0]
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fert-Butyl N-[(3-oxoindan-1-yliden)amino]carbamat

Theo phwong phdp chung E, tir hop chit 1,3-indandion (1,37mmol) va fert-
butyl carbazat (1,44mmol), sau khi tinh ché bang cach sic ky ¢t nhanh trén silicagel,
rira gidi bing 10-50% EtOAc trong heptan, thu dwgc hop chdt néu ¢ dé muc nay
(0,86mmol, hidu sudt 62%) dudi dang chét rin mau vang. 'H NMR (400 MHz,
DMSO-d, 6): 10,19 (s, 1H), 7,90-7,88 (m, 1H), 7,81-7,76 (m, 1H), 7,63-7,59 (m, 1H),
7,63-7,59 (m, 1H), 3,41 (s, 2H), 1,50 (s, 9H).

tert-Butyl N-[(3-oxoindan-1-y])amino]carbamat

Theo phwong phép chung F, tir hop chét fers-butyl N-[(3-oxoindan-1-
yliden)amino]carbamat (0,75mmol) thu dugc hop chit néu & d& muc nay dang tho
(0,57mmol) 1a dau khéng mau. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,41 phit,
m/z 285,1 [M+Na]*

[(3-Oxoindan-1-yl)amino]amoni: 2.2.2-trifloaxetat

Dung dich chtra fert-butyl N-[(3-oxoindan-1-yl)amino]carbamat (0,57mmol)
trong DCM (Sml) dwoc cho thém TFA (60mmol). Hon hop phén ting dwoc khudy &
nhiét d6 trong phong trong 1 gid va c¢b dudi 4p suit giam dé thu duge hop chét néu &
d& muc ndy dang tho (0,57mmol). '"H NMR (400 MHz, DMSO-ds, §): 7,89-7,35 (m,
4H), 5,21-5,10 (m, 1H), 3,19-3,05 (m, 1H), 2,88-2,75 (m, 1H)

5-Amino-3-(4-bromophenyl)-1-(3-oxoindan-1-yl)pyrazol-4-cacbonitril

Theo phuong phdp chung H, tir hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril  (0,46mmol) va [(3-oxoindan-1-yl)aminoJamoni; 2,2,2-
trifloaxetat (0,10mmol), sau khi tinh ché bing céch sic ky cot nhanh trén silicagel, rira
gidi bang EtOAc 0-80% trong heptan, thu dugc hop chit néu & dé muc nay
(0,10mmol) duéi dang chét rin mau cam. UPLC-MS (ES*, ¢6 tinh axit mach ngén):
1,84 phut, m/z 394,9 [M+2]*

N-[[4-[5-amino-4-xyano-1-(3-oxoindan-1-yl)pyrazol-3-yl]JphenylJmetyl]-2-metoxy-

benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(3-
oxoindan-1-yl)pyrazol-4-cacbonitril (0,1mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,13mmol), sau khi tinh ché bang céch séc ky cot nhanh trén
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silicagel, rtra giai bing EtOAc 0-100% trong heptan, thu dugc hop chit néu & d& muc
nay (0,03mmol) duéi dang chit rin mau nau. UPLC-MS (ES*, ¢ tinh axit mach
ngén):1,63 phut, m/z 478,1 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(3-oxoindan-1-yl)pyrazol-

4-carboxamit

Theo phuong phdp chung L, tir hop chat N-[[4-[5-amino-4-xyano-1-(3-
oxoindan-1-yl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,03mmol), sau khi
tinh ché bing phuong phap HPLC nira diéu ché dinh huéng khdi luong, thu dugc hop
chat néu & d&& muc nay (0,02mmol) dudi dang chét rin mau be. UPLC-CMS (ES*, c6
tinh axit mach ngén): 1,47 phut, m/z 496,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach
dai): 3,74 phut, m/z 496,1 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,69 (t, J =
6,0Hz, 1H), 7,75-7,71 (m, 3H), 7,56 (t, J = 7,8Hz, 1H), 7,49-7,47 (m, 2H), 7,34 (s,
4H), 7,14 (d, J = 6,0Hz, 1H), 7,05-7,00 (m, 1H), 6,72 (s, 2H), 6,20 (dd, J = 7,7, 3,5Hz,
1H), 4,50 (d, J = 6,1Hz, 2H), 3,87 (s, 3H), 3,25 (dd, J= 18,5, 7,6Hz, 1H), 3,03 (dd, J =
18,6, 3,4Hz, 1H).

Vi du 60: 1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino] metyl]phenyl]-5-

(metylamino)pyrazol-4-carboxamit

3-(4-Bromophenyl)-1-xyclopentyl-5-(metylenamino)pyrazol-4-cacbonitril

Dung dich chita  5-amino-3-(4-bromophenyl)-1-xyclopentyl-pyrazol-4-
cacbonitril (0,30mmol) duwoc hoa tan trong MeOH (3ml) dugc cho thém
paraformaldehyt (0,91mmol) va natri metoxit (25% khéi lwong trong MeOH,
1,81mmol). Hon hop phan tmg dugc gia nhiét & nhiét do hdi luu trong 16 giv. Hén
hop phan tmg dugc 1am ngudi dén nhiét d6 trong phong va sau d6 duge phan bd giita
DCM va nuée. Lép nuée duge chiét bing DCM (x3), va céc 16p hitu co két hop duge
cho di qua tAm xdp ky nuéc va ¢ dudi ap sut giam dé thu duoc hop chét néu & dé
muc nay dang thd (0,30mmol). UPLC-MS (ES*, c6 tinh axit mach ngén): 2,09 phut,
m/z 377,0 [M+MeOH+2]*
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3-(4-Bromophenyl)-1-xyclopentyl-5-(metylamino)pyrazol-4-cacbonitril

Dung dich chira 3-(4-bromophenyl)-1-xyclopentyl-5-(metylenamino)pyrazol-4-
cacbonitril (0,30mmol) trong MeOH (3ml) dugc cho thém natri bo hydrua (3,02mmol)
& nhiét o 0°C. Hon hop phan tng dwoc khudy & nhiét d6 trong phong trong 72 gid.
Sau d6, hén hop nay duoc tdi cén than bang dung dich NH4Cl bdo hoa trong nudc.
Tiép d6, 16p nuée duoge chibt bﬁng DCM (x3), va céc 16p hitu co Kkét hop dugc cho di
qua tAm xbp ky nuéc va cd dusi ap sudt giam. Tinh ché bang cach sic ky cdt nhanh
trén silicagel, rira giai bang EtOAc 20-60% trong heptan thu dwoc hop chét néu & dé
muyc ndy (0,20mmol,) duéi dang chit rin mau tring. UPLC-MS (ES, ¢6 tinh axit
mach ngan): 2,14 phit, m/z 347,0 [M+2]*

N-[[4-[4-xyano-1-xyclopentyl-5-(metylamino)pyrazol-3-yl]phenyl Jmetyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop chét 3-(4-bromophenyl)-1-xyclopentyl-5-
(metylamino)pyrazol-4-cacbonitril (0,20mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,22mmol), sau khi tinh ché bing cach sic ky cot trén
silicagel, rtra giai bang EtOAc 20-60% trong heptan, thu dwoc hop chit néu & d& muc
ndy (0,11mmol) du6i dang chét rin mau tring. UPLC-MS (ES*, c6 tinh axit mach
ngén): 1,85 phut, m/z 430,1 [M+H]*

1-Xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)pyrazol-

4-carboxamit

Theo phuong phép chung L, tir hop chét N-[[4-[4-xyano-1-xyclopentyl-5-
(metylamino)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,11mmol), sau khi tinh
ché bing céch séc ky cot nhanh trén silicagel, rira giai bing MeOH 0-4% trong DCM
va séc ky cot pha ngugc, ria giai bing MeCN 20-70% trong nudc chira axit formic
0,1%, thu dugc hop chét néu & d& muc ndy (0,05mmol) duéi dang chét rin mau trang.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,67 phit, m/z 448,1 [M+H]*. UPLC-MS
(ES™, ¢6 tinh axit mach dai): 4,30 phut, m/z 448,1 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 6): 8,71 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,7, 1,8Hz, 1H), 7,54-7,46 (m,
3H), 7,37-7,34 (m, 2H), 7,17-7,15 (m, 1H), 7,07-7,02 (m, 1H), 5,85-5,81 (m, 1H),
4,73-4,64 (m, 1H), 4,52 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 2,83 (d, J = 5,6Hz, 3H), 2,06-
1,89 (m, 4H), 1,89-1,76 (m, 2H), 1,69-1,54 (m, 2H).

Vi du 61: S-amino-1-(2,5-diflophenyl)-3-[4-[[(2-metoxybenzoyl)amino] metyl]
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phenyl]pyrazol-4-carboxamit

HoN
=0
H,N
F // 0
N
~N HN OMe

F
5-Amino-3-(4-bromophenyl)-1-(2.5-diflophenyl)pyrazol-4-cacbonitril

Theo phuong phdp chung H & nhiét d6 trong phong, tir hop chat 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (0,76mmol) va  (2,5-diflophenyl)
hydrazin (0,76mmol), sau khi tinh ché bing c4ch sic ky ¢t nhanh trén silicagel, rira
gidi bang 0-60% EtOAc trong heptan, thu dugc hop chit néu & d& muc nay
(0,24mmol) dudi dang chét rin mau be. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,92
phut, m/z 375,0 [M]*
N-H4-[5-amino-4-xvano-1-(2.S-diﬂophenvl)nvrazol-3-vl]nhenvl]metvl]-Z-metoxv—

benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2,5-
diflophenyl)pyrazol-4-cacbonitril (0,24mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,26mmol), sau khi tinh ché bang cach sic ky cdt nhanh trén
silicagel, rira giai bing MeOH 0-10% trong DCM, thu dugc hop chit néu & d& muc
ndy (0,24mmol) duéi dang gém mau vang sdm. UPLC-MS (ES™, ¢6 tinh axit mach
ngén): 1,68 phut, m/z 460,2 [M+H]*

3-Amino-1-(2,5-diflophenyl)-3-[4-[[( 2-metoxybenzoyl)amino]metyl]phenyllpyrazol-

4-carboxamit

Theo phuong phdp chung M, tur hop chét N-[[4-[5-amino-4-xyano-1-(2,5-
diﬂophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,26mmol), sau khi tinh
ché bang c4ch séc ky cdt nhanh trén silicagel, rira giai bang MeOH 0-10% trong DCM,
thu duoc hop chit néu & dé muc nay (0,03mmol, hiéu suit 10%) duéi dang chit rin
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,50 phtt, m/z 478,2 [M+H]".
UPLC-MS (ES, ¢6 tinh axit mach dai): 3,42 phat, m/z 478,3 [M+H]*.

'H NMR (400 MHz, DMSO-ds, 0): 8,77 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 1,8,
7,THz, 1H), 7,57-7,41 (m, 8H), 7,17-7,15 (m, 1H), 7,07-7,01 (m, 1H), 6,54 (s, 2H),
4,57 (d, J= 6,1Hz, 2H), 3,90 (s, 3H).
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Vi du 62: S-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]-3-metyl-
phenyl]pyrazol-4-carboxamit

N-[(4-bromo-2-metyl-phenyl)metyl]-2-metoxy-benzamit

Dung dich chira 4-bromo-2-metyl-benzonitril (S,IOmmol) dugc hoa tan trong
THF (30ml) dugc cho thém dung dich phic chét boran tetrahydrofuran (1M trong
THF, 15,30mmol) & nhiét @ 0°C. Dung dich nay dwoc khudy & nhiét d6 0°C trong 30
phut trude khi duge 1am 4m dén RT va duoc khudy trong 18 git. Hn hop phéan tmg
dugc t6i nhé giot bang MeOH. Céc thanh phin d& bay hoi dugc ¢6 dudi 4p sudt giam
va phin cin dwoc phan bd véi dung dich NaOH trong nude (IM) va EtOAc. Lép hitu
co dugc 1am khd bing natri sulfat, va ¢b dudi ap sudt giam dé thu dwoc hop chét 4-
bromo-2-metyl-phenyl)methanamin dang thd, sau d6 hop chét nay dugc hoa tan trong
THF (20ml) va N,N-diisopropyletylamin (15,29mmol) dugc cho thém vao. Dung dich
dwoc 1am lanh dén nhiét d6 0°C trude khi 2-metoxybenzoyl clorua (5,61mmol) duoc
cho thém vio. Sau d6, dung dich nay dugc khudy & nhiét d6 0°C trong 20 phut trude
khi hdn hop phan {mg dwgc 1am 4m dén RT va khudy trong 16 gi¢r. Hon hop phéan tng
duoc t6i bang dung dich NH4Cl béo hoa trong nude, duge xt Iy va duge tinh ché (sic
ky cot, EtOAc 0-30% trong heptan) d& thu dwoc hop chit néu & d& muc nay
(2,49mmol). UPLC-MS (ES®, ¢6 tinh axit mach ngan): 1,85 phat, m/z 336,1 [M+2]*
2-Metoxy-N-[[2-metyl-4-(4.4,5,5-tetrametyl-1,3.2-dioxaborolan-2-

yDphenyllmetyl]benzamit

Theo phuong phép chung R, tir hop chit N-[(4-bromo-2-metyl-phenyl)metyl]-
2-metoxy-benzamit (2,49mmol) thu dwoc hop chit néu & dé muc ndy dang thd
(2,49mmol). UPLC-MS (ES™, ¢6 tinh axit mach ngin): 1,95 phat, m/z 382,2 [M+H]*

N-[[4-(5-amino-4-xyano-1H-pyrazol-3-yl1)-2-metyl-phenyl]metyl]-2-metoxy-benzamit

Theo phuong phép chung D, tir hop chat 2-metoxy-N-[[2-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenylJmetyl|benzamit (2,04mmol), sau khi tinh
ché (sic ky cot nhanh, EtOAc 0-100% trong heptan) thu dwoc hop chit néu ¢ d& muc
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ndy (0,48mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,40 phat, m/z 362,3
[M+H]*

N-[T4-(5-amino-4-xvano-1-xyclopentyl-pyrazol-3-y1)-2-metyl-phenyl]metyl]-2-

metoxy-benzamit

Xesi cacbonat (0,63mmol) dugc cho vao hdn hop chira N-[[4-(5-amino-4-
xyano-1H-pyrazol-3-yl)-2-metyl-phenyl|metyl]-2-metoxy-benzamit (0,48mmol) va
bromoxyclopentan (0,53mmol) trong DMF (5ml). Hén hop phan tmg duoc gia nhiét
dén nhiét d6 80°C trong 16 gidr. Sau khi xtr Iy va tinh ché bang cach séc ky ¢t nhanh,
rira gidi bing MeOH 0-1% trong DCM, thu dugc hop chit néu ¢ d& muc nay
(0,15mmol). UPLC-MS (ES*, c6 tinh axit mach ngén): 1,81 phut, m/z 430,1 [M+H]*

5-Amino-1-xvyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]-3-metyl-

phenyllpyrazol-4-carboxamit

Theo phuong phip chung L, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2-metyl-phenyl|metyl]-2-metoxy-benzamit (0,15mmol), sau
khi tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bing 25-100% EtOAc
trong heptan, thu duoc hop chét néu & d& muc nay (0,04mmol). UPLC-MS (ES®, ¢6
tinh axit mach ngan): 1,70 phut, m/z 448,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach
dai): 4,04 phut, m/z 448,1 [M+H]".

'H NMR (400 MHz, DMSO-ds, 8): 8,61 (t, J = 5,8Hz, 1H), 7,73 (dd, J = 7,7,
1,7Hz, 1H), 7,50-7,46 (m, 1H), 7,35 (d, J= 7,6Hz, 1H), 7,30-7,23 (m, 2H), 7,15 (d, J=
8,3Hz, 1H), 7,06-7,02 (m, 1H), 6,32 (s, 2H), 4,64-4,56 (m, 1H), 4,50 (d, J = 5,8Hz,
2H), 3,89 (s, 3H), 2,36 (s, 3H), 2,03-1,84 (m, 4H), 1,84-1,73 (m, 2H), 1,63-1,54 (m,
2H).

Vi du 63: S-amino-1-(3-hydroxyindan-1-yl)-3-[4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]|pyrazol-4-carboxamit

0
H,N
-
) 0
N~y HN OMe

tert-Butyl N-[(3-hydroxyindan-1-y)amino]carbamat

HO

Hop chét tert-butyl N-[(3-oxoindan-1-yliden)amino]carbamat (0,58mmol) dugc
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hoa tan trong THF (5ml) va dung dich phitc chét boran dimetyl sulfua (2 M trong
THF, 3,45mmol) dugc cho thém vao. Hdn hop phan tmg duoc khudy & nhiét do trong
phong trong 14 gio. Dung dich NH4Cl bdo hoa trong nude duge cho thém vao va sau
d6 hdn hop nay duoc xit Iy va c6, thu duge hop chit néu & d& muc ndy dang thd
(0,57mmol) 13 chit rdn mau cam nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,57
phut, m/z 287,0 [M+Na]*

[(3-Hydroxyindan-1-yDamino]amoni; 2.2 2-trifloaxetat

Dung dich chira tert-butyl N-[(3-hydroxyindan-1-yl)amino]carbamat
(0,57mmol) trong DCM (5ml) dugc cho thém axit trifloaxetic (57mmol) va hdn hop
phan tng duogc khudy & nhiét d6 trong phong trong 1 gid. Cac thanh phén d& bay hoi
dugc ¢d duéi ap suat giam d& thu duoc hop chét [(3-hydroxyindan-1-yl)amino Jamoni;
2,2,2-trifloaxetat (0,57mmol) dang thd. 'H NMR (400 MHz, DMSO-ds, 8): 7,57-7,31
(m, 4H), 5,04-4,99 (m, 1H), 2,83-2,78 (m, 1H), 2,09-1,98 (m, 1H)

5-Amino-3-(4-bromophenyl)-1-(3-hydroxyindan-1-yDpyrazol-4-cacbonitril

Theo phuwong phap chung H, tir hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,46mmol) va [(3-hydroxyindan-1-yl)amino]amoni; 2,2,2-
trifloaxetat (0,55mmol), sau khi tinh ché bang cach sic ky cot nhanh trén silicagel, rira
giai bang EtOAc 0-80% trong heptan, thu dwgc hop chit néu & d& muc nay
(0,28mmol) dusi dang chét rin mau cam. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,87 phut, 396,9 [M+2]*

N-[[4-[5-amino-4-xyano-1-(3-hydroxyindan-1-yl)pyrazol-3-yl]phenylmetyl]-2-

metoxy-benzamit

Theo phwong phdp chung K, tir hop chit 5 -amino-3-(4-bromophenyl)-1-(3-
hydroxyindan-1-yl)pyrazol-4-cacbonitril ~ (0,28mmol)  va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,39mmol), sau khi tinh ché bang c4ch séc ky
c0t nhanh trén silicagel, rira giai bing EtOAc 0-100% trong heptan, thu duge hop chit
néu & & muc nay (0,25mmol) dudi dang chét rin mau vang. UPLC-MS (ES*, ¢6 tinh
axit mach ngén):1,75 phit, m/z 480,1 [M+H]*
5-Amino-1-(3-hydroxyindan-1-yl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phép chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(3-
hydroxyindan-1-yl)pyrazol-3-yl]phenylmetyl]-2-metoxy-benzamit (0,10mmol), sau
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khi tinh ché bang phuong phap HPLC nira didu ché dinh hudng khébi lwong, thu duoc
hop chit néu & & muc nay (0,05mmol) dudi dang chét rin mau be. UPL-CMS (ES®,
c6 tinh axit mach ngén): 1,60 phit, m/z 498,1 [M+H]*. UPLC-MS (ES*, ¢ tinh axit
mach dai): 3,68 phut, m/z 498,1 [M+H]*. 'TH NMR (400 MHz, DMSO-ds, 8): 8,71 (t, J
= 6,0Hz, 1H), 7,74 (dd, J = 7,7, 1,7Hz, 1H), 7,50-7,36 (m, 6H), 7,34-7,30 (m, 1H),
7,27-7,24 (m, 1H), 7,14 (d, J = 8,3Hz, 1H), 7,05-7,00 (m, 2H), 6,58 (s, 2H), 5,76-5,71
(m, 1H), 5,68 (d, J = 7,4Hz, 1H), 5,06-5,01 (m, 1H), 4,52 (d, J = 6,0Hz, 2H), 3,88 (s,
3H), 2,89-2,82 (m, 1H), 2,41-2,36 (m, 1H)

Vi du 64: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

H,N

NN HN OMe
5

N-[[4-(5-Amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)phenylImetyl]-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chdt 5-amino-3-(4-bromophenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril ~ (0,27mmol) va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,30mmol), sau khi tinh ché bang cach séc ky
cOt nhanh trén silicagel, rira gii bing MeOH 0-10% trong DCM, thu duoc hop chét
néu & d& muc nay (0,19mmol, hidu sudt 72%) duéi dang gdbm mau vang sdm. UPLC-
MS (ES", c6 tinh axit mach ngén): 1,51 phut, m/z 432,3 [M+H]*

S-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-4-yl-

pyrazol-4-carboxamit

Theo phuong phép chung M, tir hop chat N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)phenyl]metyl]-2-metoxy-benzamit (0,33mmol), sau
khi tinh ché bang céch sic ky cot nhanh trén silicagel, rira giai bang MeOH 0-10%
trong DCM, sau d6 tinh ché bang c6t SCX SPE, rira giai bing MeOH, thu dugc hop
chét néu & dé muyc nay (0,15mmol) dudi dang chat rén mau tring. UPLC-MS (ESY, ¢6
tinh axit mach ngén): 1,56 phut, m/z 450,1 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach
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dai): 3,57 phat, m/z 450,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,7,
1,8Hz, 1H), 7,50-7,40 (m, SH), 7,17-7,15 (m, 1H), 7,06-7,02 (m, 1H), 6,38 (s, 2H),
4,55 (d,J = 6,0Hz, 2H), 4,40-4,32 (m, 1H), 3,99-3,95 (m, 2H), 3,90 (s, 3H), 3,46-3,40
(m, 2H), 2,03-1,94 (m, 2H), 1,79-1,76 (m, 2H).

Vi du 65: S-amino-1-[4-hydroxy-4-(triflometyl)xyclohexyl]-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

o]
H,N
—
Np? P
~N HN OMe
F307©/

HO

8-(Triflometyl)-1.4-dioxaspiro[4.5]decan-8-ol

Dung dich chira 1,4-xyclohexandion monoetylen axetal (6,40mmol) trong THF
khan (20ml) dugc cho thém, trong mdi truong nito & nhiét 4o 0°C,
trimetyl(triflometyl)silan (12,8mmol), sau d6 cho thém tetrabutylamoni florua (1,0M
trong THF, 13,4mmol). Tiép d6, hdn hop phan tng duoc lam 4m dén 25°C va khudy
trong 2 gio. Sau d6, dung dich amoni clorua bdo hoa trong nude (10ml) duge cho thém
vao. Hon hop phan tmg dugc khudy trong 10 phat va sau d6 dwoc cd dudi ap suit
gidm. X Iy va tinh ché dé thu dugc hop chit néu & d muc nay (5 ,83mmol) dudi dang
déu mau vang nhat. '"H NMR (400 MHz, CDCl3, 8): 4,00-3,92 (m, 4H), 1,97-1,88 (m,
4H), 1,83-1,79 (m, 2H), 1,69-1,67 (m, 2H).
4-Hydroxy-4-(triflometyl)xyclohexanon

Dung dich chira 8-(triflometyl)-1,4-dioxaspiro[4.5]decan-8-ol (5,84mmol) trong
axeton (29ml) dugc cho thém axit clohydric (4M, 8,75mmol). Hdn hop phan tmg duoc
khudy trong 18 gi& & nhiét d¢ trong phong va, Sau khi xtt 1y va tinh ché, thu duoc hop
chét néu & @& muc nay (5,12mmol) dudi dang chit rin mau tring. 'H NMR (400 MHz,
DMSO-ds, 8): 6,26 (br s, 1H), 2,62-2,52 (m, 2H), 2,19-2,15 (m, 2H), 2,04-1,92 (m,
2H), 1,79-1,62 (m, 2H).

tert-Butyl N-[[4-hydroxy-4-(triflometyxyclohexvliden]amino]carbamat

Theo phuong phép chung E, tr hop chit 4-hydroxy-4-

(triflometyl)xyclohexanon (5,12mmol) thu dwoc hop chit néu & d& muc nay
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(2,29mmol) dudi dang chit rin mau tring. "H NMR (400 MHz, DMSOQ-ds, 8): 9,60 (br
s, 1H), 6,02 (br s, 1H), 2,83-2,79 (m, 1H), 2,42-2,37 (m, 2H), 2,24-2,20 (m, 1H), 1,85-
1,79 (m, 2H), 1,70-1,55 (m, 2H), 1,43 (s, 9H).

5-Amino-3-(4-bromophenyl)-1-[4-hydrox

cacbonitril

Theo phuong phip chung O, tir hop chét ferr-butyl N-[[4-hydroxy-4-
(triflometyl)xyclohexyliden]amino]carbamat (2,29mmol) va 2-[(4-bromophenyl)-
metoxy-metylen]propandinitril (0,89mmol) thu dugc hop chit néu & dé muc nay
(0,12mmol) duéi dang chét rin mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngan):
1,94 phut, m/z 430,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-[4-hydroxy-4-(triflometyl)xyclohexyl]pyrazol-3-

yllphenyllmetyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[4-
hydroxy-4-(triflometyl)xyclohexyl]pyrazol-4-cacbonitril (0,42mmol) va kali triflo-
[[(2-metoxybenzoyl)amino]metyl]boranuide (0,46mmol) thu duoc hop chit néu & dé
muc ndy (0,24mmol) dudi dang chét rin mau tring nga. UPLC-MS (ES*, ¢6 tinh axit
mach ngin): 1,82 phat, m/z 514,1 [M+H]*
5-Amino-1-[4-hydroxy-4-(triflometyl)xyclohexyl]-3-[4-[[(2-

metoxybenzoyl)amino]metyl]lphenyllpvrazol-4-carboxamit

Theo phuong phédp chung L, tr hop chdt N-[[4-[5-amino-4-xyano-1-[4-
hydroxy-4-(triflometyl)xyclohexyl]pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit
(0,24mmol) thu dwgc hop chét néu & & muc ndy (0,095mmol) duéi dang chét rdin mau
vang nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,68 phut, m/z 532,1 [M+H]*.
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,91 phuat, m/z 532,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,6Hz, 1H), 7,75 (dd, J = 7,7,
1,8Hz, 1H), 7,50-7,39 (m, 5H), 7,16-7,14 (m, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,34
(br s, 2H), 5,86 (br s,1H), 4,54 (d, J = 6,0Hz, 2H), 4,18-4,11 (m, 1H), 3,90 (s, 3H),
2,18-2,07 (m, 2H), 1,85-1,83 (m, 2H), 1,73-1,63 (m, 4H).

Vi du 66: S-amino-1-[1-(clometyl)-2-hydroxy-etyl]-3-[4-[[(2-metoxybenzoyl)
amino|metyl]phenyl]pyrazol-4-carboxamit

H,N
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tert-Butyl N-(oxetan-3-ylidenamino)carbamat

Theo phuong phap chung E, tir hop chét 3-oxetanon (6,94mmol) va fert-butyl
carbazat (7,29mmol), sau khi rira chit tho bing heptan, thu dugc hop chét néu & dé
muc nay (4,51mmol) dudi dang chét rdn mau tring. 'H NMR (400 MHz, DMSO-ds,
8): 10,25 (s, 1H), 5,19-5,15 (m, 4H), 1,43 (s, 9H)

tert-Butyl N-(oxetan-3-ylamino)carbamat

Theo phuong phip chung F, tr hop chdt ferr-butyl N-(oxetan-3-
ylidenamino)carbamat (4,40mmol), sau 2 ngdy, thu dugc hop chét néu & d&& muc ndy
(3,84mmol) duéi dang dau khéng mau. 'H NMR (400 MHz, DMSO-ds, 8): 8,38 (s,
1H), 4,96-4,94 (m, 1H), 4,51 (t, J = 6,8Hz, 2H), 4,37 (t, J = 6,2Hz, 2H), 4,07-3,99 (m,
1H), 1,40 (s, 9H)

Oxetan-3-ylhydrazin hydroclorua

Theo phuong phap chung, tir hop chét fert-butyl N-(oxetan-3-ylamino)carbamat
(3,84mmol) thu dwoc hop cht néu & dé muc niy (2,88mmol) dudi dang ddu mau niu.
'H NMR (400 MHz, DMSO-ds, 8): 3,81-3,71 (m, 2H), 3,61-3,53 (m, 2H), 3,25-3,19
(m, 1H)

5-Amino-3-(4-bromophenyl)-1-[1-(clometyl)-2-hydroxy-etyllpyrazol-4-cacbonitril

Theo phuong phap chung H & nhiét @ 85°C trong 2 giod, tir hop chit 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (0,38mmol) va oxetan-3-ylhydrazin
hydroclorua (0,46mmol) thu dugc hop chit néu & dé muc nay (0,21mmol) duéi dang
chit rdn mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,76 phit, m/z 357,1
[M+2]"

N-[[4-[5-amino-1-[1-(clometyD)-2-hydroxy-etyl]-4-xyano-pvyrazol-3-yllphenvlImetyl]-

2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[1-
(clometyl)-2-hydroxy-etyl|pyrazol-4-cacbonitril  (0,20mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,28mmol) thu duoc hop chét néu & d&& muc
nay (0,13mmol) duéi dang chit rin mau tring. UPLC-MS (ES+, ¢6 tinh axit mach
ngin): 1,50 phtt, m/z 440,2 [M]*
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2-metoxybenzoyl)amino]metyl

5-Amino-

phenyl]pyrazol-4-carboxamit

Theo phwong phdp chung L, tir hop chit N-[[4-[5-amino-1-[1-(clometyl)-2-
hydroxy-etyl]-4-xyano-pyrazol-3-yl|phenyl|metyl]-2-metoxy-benzamit (0,1 1mmol)
thu dugc hop chit néu & d& muc nay (0,03mmol) dudi dang chit rin mau tring.
UPLC-MS (ES+, c6 tinh axit mach ngén): 1,33 phit, m/z 458,2 [M]". UPLC-MS
(ES+, c6 tinh axit mach dai): 2,98 phut, m/z 458,2 [M]". 'H NMR (400 MHz, DMSO-
ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,6, 1,8Hz, 1H), 7,51-7,41 (m, 5H), 7,16
(d, J=8,0Hz, 1H), 7,07-7,03 (m, 1H), 6,42 (s, 2H), 5,11 (t, J = 5,4Hz, 1H), 4,59-4,52
(m, 3H), 4,02-3,93 (m, 2H), 3,91 (s, 3H), 3,78-3,67 (m, 2H).

Vi du 67: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(4-
metylthiazol-2-yl)pyrazol-4-carboxamit

HoN

0
HaN_
N NN HN 2 oM
~ ks
s

5-Amino-3-(4-bromophenyl)-1-(4-metylthiazol-2-yl)pyrazol-4-cacbonitril

Theo phwong phap chung H & nhiét d6 85°C trong 2 gio, tir hop chét 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril ~ (0,76mmol) va (4-metylthiazol-2-
ylhydrazin (0,91mmol), sau khi tinh ché, thu dwoc hop chit néu & d& muc nay
(0,32mmol) duéi dang chit rdn mau vang. UPLC-MS (ES+, ¢6 tinh axit mach ngén):
1,78 phtit, m/z 362,0 [M+2]*

N-[[4-[5-amino-4-xyano-1-(4-metylthiazol-2-yDpyrazol-3-yl]phenylimetyl]-2-metoxy-

benzamit

Theo phwong phdp chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(4-
metylthiazol-2-yl)pyrazol-4-cacbonitril  (86mg, 0,24mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (100mg, 0,37mmol), sau khi tinh ché, thu
duoc hop chit néu & d& muc nay (0,08mmol) duéi dang chét rin mau cam. UPLC-MS
(ES+, 6 tinh axit mach ngén): 1,64 phut, m/z 4452 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(4-metylthiazol-2-

yDpyrazol-4 carboxamit
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Theo phuong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(4-
metylthiazol-2-yl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,05mmol), sau khi
tinh ché, thu dugc hop chét néu & d& muc nay (0,02mmol) dudi dang chat rin mau
vang. UPLC-MS (ES+, ¢6 tinh axit mach ngén): 1,34 phit, m/z 463,1 [M+H]*. UPLC-
MS (ES+, c6 tinh axit mach dai): 3,01 phat, m/z 463,1 [M+H]*

"H NMR (400 MHz, DMSO-ds, 8): 8,80-8,72 (m, 1H), 7,77 (dd, J = 7,8, 1,9Hz,
1H), 7,52-7,47 (m, 1H), 7,44-7,35 (m, 4H), 7,30-7,29 (m, 1H), 7,17-7,15 (m, 1H),
6,38-6,35 (m, 1H), 5,97 (s, 2H), 4,59 (d, J = 6,9Hz, 2H), 3,91 (s, 3H), 2,14 (d, J =
1,2Hz, 3H)

Vi du 68: S-amino-1-(4,4-difloxyclohexyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit
H,N

H,oN

—_—

)

/ O

N-N HN OMe
F’;i:j/
F

(4.4-Difloxyclohexyl)hydrazin hydroclorua

Dung dich chtra 4,4-difloxyclohexanol (5,40mmol) trong toluen (20ml) dugc
cho thém triphenylphosphin (8,10mmol) va di-fert-butylazodicarboxylat (6,48mmol)
va hdn hop phan tmg dugc khudy trong 16 gid & nhiét d trong phong trong moi
truong nito. Hdn hop phéan tmg nay duoc ¢6. MeOH (30ml) va sau d6 13 dung dich
hydroclorua (4M trong 1,4-dioxan, 10,8ml, 43,19mmol) duoc cho thém vao va hdn
hop dugc khudy trong 14 gid & nhiét do trong phong. Sau khi loc, phan nuée loc dugce
¢d va cho thém EtOAc thu dwoc hop chét ndu ¢ dé muc nay (3,52mmol) duéi dang
chit rin mau tring. '"H NMR (400 MHz, DMSO-ds, 8): 3,11-3,05 (m, 1H), 2,11-1,78
(m, 6H), 1,63-1,53 (m, 2H)
5-Amino-3-(4-bromophenyl)-1-(4.4-difloxyclohexyl)pyrazol-4-cacbonitril

Theo phwong phap chung H & nhiét 46 85°C trong 2 gid, tir hop chit 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril ~ (133mg, 0,5lmmol) va (4,4-
difloxyclohexyl)hydrazin hydroclorua (113mg, 0,61mmol), sau khi tinh ché, thu duoc
hop chét néu & d& muc nay (114mg, 0,30mmol, hiéu sudt 59%) dudi dang chét rén

mau tring. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 2,01 phat, m/z 383,0 [M+2]*
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4-[5-amino-4-xvyano-1-(4.4-difloxyclohexyl

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(4,4-
difloxyclohexyl)pyrazol-4-cacbonitril (0,30mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,45mmol), sau khi tinh ché, thu dugc hop
chét néu & @ muc nay (0,26mmol) duéi dang chit rdn mau cam. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,79 phit, m/z 466,1 [M+H]"
5-Amino-1-(4.4-difloxyclohexyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]

pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(4,4-
difloxyclohexyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (160mg, 0,34mmol),
sau khi tinh ché, thu duoc hop chit néu & dé muc nay (0,11mmol) duéi dang chit rin
mau trang. UPLC-MS (ES®, c¢6 tinh axit mach ngén): 1,71 phit, m/z 484,2 [M+H]*
UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,09 phut, m/z 484,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz,
1H), 7,50-7,39 (m, 5H), 7,16-7,14 (m, 1H), 7,05-7,01 (m, 1H), 6,36 (s, 2H), 4,54 (d, J
= 6,1Hz, 2H), 4,34-4,26 (m, 1H), 3,89 (s, 3H), 2,20-1,89 (m, 8H).

Vi du 69: S-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino|metyl]phenyl]-
N-metyl-pyrazol-4-carboxamit

/
HN
o

H,N
) o)

-
GN\N HN—? OMe

Axit 5-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyllpyrazol-4-

carboxylic
Hon hop chira etyl 5-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]

metyl]phenyl]pyrazol-4-carboxylat (0,22mmol), natri hydroxit (5M trong nude, 1ml,
5,00mmol) va MeOH (3ml) trong THF (5ml) dugc khudy & nhiét do 80°C trong 48
gio. Sau d6, hdn hop nay dwoc 1am ngudi va MeOH duoc loai bd duéi &p suét giam.
Phén cin duge trung hoa bang axit clohydric (6M) ¢ nhiét dd 0°C cho dén khi quan sat

théy chét két taa. Tiép do, 16p nude duge chiét va, sau khi ¢o, thu duoc hop chét néu &
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d& muc nay dang thd (0,20mmol) 13 chét rin mau nau nhat. LC-MS (ES*, ¢6 tinh axit
mach ngén): 4,87 pht, m/z 435,2 [M+H]*

5-Amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-N-metyl-

pyrazol-4-carboxamit

Axit 5-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino|metyl|phenyl]
pyrazol-4-carboxylic (30mg, 0,07mmol) dugc hoa tan trong DMF (3ml) trong mdi
trudng nito. HATU (34mg, 0,09mmol) va N,N-diisopropyletylamin (36ul, 0,21mmol)
dugc cho thém vao & nhiét d6 trong phong. Hn hop nay dwoc khudy trong 45 phut.
Sau d6, metylamin (2M trong THF, 104ul, 0,21mmol) dugc cho thém vao va hdn hop
dugc khudy trong 48 gid. Sau khi xtr 1y va tinh ché, thu duoc hop chét néu & d& muc
ndy (0,04mmol) dudi dang chét rin mau tring. UPLC-MS (ES®, c6 tinh axit mach
ngin): 1,80 phut, m/z 448,2 [M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 4,21
phut, m/z 448,2 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,72 (t, J = 6,1Hz, 1H),
7,76 (dd, J = 7,7, 1,8Hz, 1H), 7,51-7,45 (m, 3H), 7,39-7,37 (m, 2H), 7,17-7,15 (m,
1H), 7,07-7,03 (m, 1H), 6,18-6,11 (m, 1H), 6,11 (s, 2H), 4,64-4,57 (m, 1H), 4,54 (d, J
= 6,1Hz, 2H), 3,91 (s, 3H), 2,59 (d, J = 4,7Hz, 3H), 2,03-1,76 (m, 6H), 1,64-1,56 (m,
2H).

Vi du 70: S-amino-1-[3-(dimetylcarbamoyl)xyclohexyl]-3-[4-[[(2-metoxybenzoyl) -
amino]metyl]phenyl]pyrazol-4-carboxamit (chit dong phén 1)
HN o

H,N
o) - 0

N~/ '
- J\Q/ ~N HN OMe
\ éj

Lithi-3-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-

1-yl]xyclohexancarboxylat (chét ddng phén 1)

Huyén pht chtra lithi hydroxit (9mg, 0,39mmol) trong dung dich chira etyl 3-
[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-
yl]xyclohexancarboxylat (chit dong phan 1, 0,19mmol) trong THF (1,5ml) va nuéc
(0,4ml) duogc gia nhiét dén nhiét 36 60°C trong 16 gid. Hon hop phén Gng dwoc c¢b dé
thu dwoc hop chat néu & dé muc nay dang tho (chat ddng phén 1, 0,19mmol,) hop chét
nay duoc sir dung ngay trong bude tiép theo. UPLC-MS (ES™, ¢6 tinh axit mach ngin):
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1,60 phut, m/z 492,1 [M+H]*
5-Amino-1-[3-(dimetylcarbamovyl)xvclohexyl]-3-[4-[[(2

metovaeniovl)amino]metvl]phenvl]pvrazol-4-carboxamit (chét ddng phan 1)

Lithi-3-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino|metyl|phenyl]
pyrazol-1-yl]xyclohexancarboxylat (cht ddng phan 1, 95mg, 0,19mmol), trong THF
(2ml), cung véi dung dich dimetylamin (2M trong THF, 0,05ml, 0,96mmol) va dung
dich anhydrit propylphosphonic (50% khdi lugng trong EtOAc, 0,34ml, 0,57mmol)
duoc khudy & nhiét d6 trong phong trong 48 gid. Sau khi xir Iy va tinh ché, thu duoc
hop chét néu & d& muc nay (chit ddng phan 1, 0,03mmol). UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,67 phuat, m/z 519. 2 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach
dai): 3,87 phut, m/z 519,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,6,
1,7Hz, 1H), 7,51-7,38 (m, SH), 7,16 (d, J = 8,2Hz, 1H), 7,08-7,01 (m, 1H), 6,24 (br s,
2H), 4,70-4,60 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 3,54-3,42 (m, 1H), 2,98
(s, 3H), 2,81 (s, 3H), 2,04-1,95 (m, 1H), 1,89-1,51 (m, 7H).

Vi du 71: S-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2-oxaspiro

[3.S]nonan-7-yl)pyrazol-4-carboxamit

H,N

0
HoN
—
N/ P
N HN OMe
0

tert-Butyl N-(2-oxaspiro[3.5]nonan-7-vlidenamino)carbamat

Theo phuong phap chung E, tir hop chit 2-oxaspiro[3.5]nonan-7-on (120mg,
0,86mmol) va fert-butyl carbazat (136mg, 1,03mmol) thu duoc hop chét rert-butyl N-
(2-oxaspiro[3.5]nonan-7-ylidenamino)carbamat (0,86mmol) dang thé 13 chét rdn mau
tring. '"H NMR (400 MHz, DMSO-ds, 8): 9,58 (s, 1H), 4,33 (s, 4H), 2,28-2,25 (m,
2H), 2,16-2,13 (m, 2H), 1,88-1,85 (m, 2H), 1,81-1,78 (m, 2H), 1,43 (s, 9H).

5-Amino-3-(4-bromophenyl)-1-(2-oxaspiro[3.5]nonan-7-ypyrazol-4-cacbonitril

" Hop chét fert-butyl  N-(2-oxaspiro[3.5]nonan-7-ylidenamino)carbamat
(0,85mmol) dugc hoa tan trong THF (10ml) va dung dich phtrc chit boran dimetyl
sulfua (2M trong THF, 0,73ml, 1,45mmol) duoc cho thém vao. Hon hop phan tmg
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duoc khudy & nhiét d6 trong phong trong 2 gid. Cac thanh phin d& bay hoi dugc ¢d va
phin cin duoc hoa tan trong DCM (5ml), tiép d6 cho thém TFA (0,88ml, 4,27mmol)
vao. Hdn hop phan tmg duge khudy & nhiét d6 0°C trong 1 gid va sau d6 khudy &
nhiét d6 trong phong trong 1 gidr. Cac thanh phén d& bay hoi duoc loai bé dudi 4p suét
giam va phin cin dugc hoa tan trong EtOH (10ml). Sau d6, hop chét 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (0,65mmol) va trietylamin (3,23mmol)
dugc cho thém vao. Hon hop phan tmg duogc gia nhiét téi nhiét 3o 80°C trong 3 gio,
sau d6 dwoc 1am ngudi dén nhiét d6 trong phong va cb. Tinh ché d& thu dwoc hop chét
néu & dé muc nay (0,30mmol) dudi dang chét rin mau vang. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,96 phut, m/z 386,9 [M]*

N-[[4-[5-amino-4-xyano-1-(2-oxaspiro[3. 5]n_onan-7-vl)pvrazol-3 -yllphenyl]metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2-
oxaspiro[3.5]nonan-7-yl)pyrazol-4-cacbonitril  (0,22mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,31mmol), sau khi tinh ché, thu duoc hop
chit néu ¢ @ muc nay (0,21mmol) du6i dang chét rén mau vang. UPLC-MS (ES*, c6
tinh axit mach ngén): 1,78 phut, 472,2 m/z [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]lmetyl]phenyl]-1-(2-oxaspiro[3.5]nonan-7-

yDpyrazol-4-carboxamit

Theo phwong phdp chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(2-
oxaspiro[3.5]nonan-7-yl)pyrazol-3-yl]phenyl Jmetyl]-2-metoxy-benzamit (0,24mmol),
sau khi tinh ché, thu dugc hop chit néu & d& muc nay (0,06mmol) dudi dang chit rin
mau be. UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,65 phdt, m/z 490,2 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,89 phut, m/z 490,2 [M+H]" 'H NMR (400
MHz, DMSO-ds, 9): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,6, 1,8Hz, 1H), 7,51-7,46
(m, 1H), 7,44-7,39 (m, 4H), 7,18-7,13 (m, 1H), 7,06-7,02 (m, 1H), 6,34 (s, 2H), 4,54
(d, J = 6,7Hz, 2H), 4,36 (s, 2H), 4,26 (s, 2H), 4,11-4,00 (m, 1H), 3,90 (s, 3H), 2,21-
2,11 (m, 2H), 1,79-1,62 (m, 4H), 1,61-1,49 (m, 2H).

Vi du 72: 1-xyclopentyl-5-(isopropylamino)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit
H,N
H o O
Y
O/N\N HN—<< OMe
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3-(4-Bromophenvl)-1-xvclopentyl-5-(isopropylamino)pyrazol-4-cacbonitril

Hdn hop chita 5-amino-3-(4-bromophenyl)-1-xyclopentyl-pyrazol-4-cacbonitril
(0,30mmol), xesi cacbonat (0,91mmol) va 2-brompropan (0,72mmol) trong DMF
(10ml) duogc gia nhiét t&i nhiét 46 50°C trong 16 gid. Sau khi xir ly va tinh ché, thu
dugc hop chét néu & d& muc nay (0,13mmol) dudi dang chét rin mau nau. UPLC-MS:
(ES*, ¢6 tinh axit mach ngén): 2,45 phat, m/z 375,0 [M+2]*
N-[[4-[4-xyano-1-xyclopentyl-5-(isopropylamino)pyrazol-3-yl]phenylJmetyl]-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chit 3-(4-bromophenyl)-1-xyclopentyl-5-
(isopropylamino)pyrazol-4-cacbonitril (0,13  mol) va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,18mmol), sau khi tinh ché, thu dwoc hop
chit néu & d&& muc nay (0,12mmol) du6i dang chit rin mau nau nhat. UPLC-MS: (ES*,
¢6 tinh axit mach ngan): 2,18 phit, m/z 458,2 [M+H]"
1-Xyclopentyl-5-(isopropylamino)-3-[4-[[(2-

metoxybenzoyl)amino]metyllphenyllpyrazol-4-carboxamit

Theo phuong phép chung L, tir hop chit N-[[4-[4-xyano-1-xyclopentyl-5-
(isopropylamino)pyrazol-3-yl]phenyl Jmetyl]-2-metoxy-benzamit (0,12mmol), sau khi
tinh ché, thu dwoc hop chit néu & d& muc nay (0,05mmol) dudi dang chét rin mau
trang. UPLC-MS: (ES*, ¢6 tinh axit mach dai): 4,99 phut, m/z 476,2 [M+H]". '"H NMR
(400 MHz, DMSO-ds, 8): 8,71 (t, J = 6,4Hz, 1H), 7,76 (dd, J = 8,0, 2,0Hz, 1H), 7,54
(d, J = 8,4Hz, 2H), 7,51-7,46 (m, 1H), 7,36 (d, J = 8,4Hz, 2H), 7,17-7,15 (m, 1H),
7,07-7,01 (m, 1H), 5,29 (d, J = 9,2Hz, 1H), 4,78-4,70 (m, 1H), 4,53 (d, J= 6,0Hz, 2H),
3,90 (s, 3H), 3,48-3,36 (m, 1H), 2,06-1,79 (m, 6H), 1,69-1,59 (m, 2H), 1,11 (d, J =
6,4Hz, 6H).

Vi du 73: 1-xyclopentyl-5-(etylamino)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit
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3-(4-Bromophenyl)-1-xyclopentyl-5-(etylamino)pyrazol-4-cacbonitril

Hbn hop chita 5-amino-3-(4-bromophenyl)-1-xyclopentyl-pyrazol-4-cacbonitril
(0,30mmol) va xesi cacbonat (295mg, 0,91mmol) va iodoetan (0,36mmol) trong DMF
(5ml) dugc khudy & nhiét d6 trong phong trong 14 gid. Sau khi xir Iy va tinh ché, thu
dwoc hop chit néu & d& muc nay (0,15mmol) dudi dang chit rin mau tring nga.
UPLC-MS: (ES*, c6 tinh axit mach ngén): 2,33 phit, m/z 361,0 [M+2]*
N-[[4-[4-xyano-1-xyclopentyl-5-(etylamino)pyrazol-3-yl]phenyl|metyl]-2-metoxy-

benzamit

Theo phwong phap chung K, tir hop chit 3-(4-bromophenyl)-1-xyclopentyl-5-
(etylamino)pyrazol-4-cacbonitril (0,15mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,22mmol), sau khi tinh ché, thu dugc hop chit néu & dé muc
nay (0,14mmol) dudi dang chit rin mau tring nga. UPLC-MS: (ES*, ¢6 tinh axit mach
ngin): 2,11 phut, m/z 444,2 [M+H]*

1-Xyclopentyl-5-(etylamino)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyllpyrazol-

4-carboxamit

Theo phwong phép chung L, tir hop chit N-[[4-[4-xyano-1-xyclopentyl-5-
(etylamino)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,14mmol), sau khi tinh
ché, thu dugc hop chét néu ¢ d& muc nay (0,06mmol) dudi dang chit rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,84 phut, m/z 462,2 [M+H]*. 'H NMR (400
MHz, DMSO-ds, 8): 8,71 (t, J= 6,3Hz, 1H), 7,75 (dd, J= 7.6, 1,8Hz, 1H), 7,53 (d, J=
8,3Hz, 2H), 7,51-7,46 (m, 1H), 7,36 (d, J = 8,4Hz, 2H), 7,17-7,15 (m, 1H), 7,06-7,00
(m, 1H), 5,63 (t, J = 6,4Hz, 1H), 4,74-4,68 (m, 1H), 4,53 (d, J = 6,1Hz, 2H), 3,90 (s,
3H), 3,18-3,11 (m, 2H), 2,04-1,78 (m, 6H), 1,66-1,57 (m, 2H), 1,12 (t, /= 7,1Hz, 3H).

Vi du 74: axit 4-[S-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl) amino]metyl]
phenyl]pyrazol-1-yljxyclohexancarboxylic

HaN

N~N HN OMe
o
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Axit 4-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-

1-yl]xyclohexancarboxylic

Lithi hydroxit (6,16mmol) dugc cho thém vao dung dich chira etyl 4-[5-amino-
4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino|metyl]phenyl]pyrazol-1-
yl]xyclohexancarboxylat (0,62mmol) trong THF (3ml) va nuéc (1ml). Hdn hop phan
g duoc khudy & nhiét d6 50°C trong 16 gid va sau d6 duoc 1am ngudi dén RT. Hon
hop phan Gmg duoc axit héa dén d6 pH = ~2 bang axit clohydric (1M). Sau khi xir Iy
va tinh ché, thu dwoc hdn hop khong tich duoc chira hop chit néu & dé muc nay dang
cis va trans (0,39mmol) 12 chét rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach
ngin): 1,32 phit, m/z 492,3 [M+H]*. UPLC-MS (ES®, ¢6 tinh axit mach dai): 3,67
phit, m/z 492,2 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8, hdn hop cis/trans): 12,1
(br s, 1H), 8,73 (t, J=5,9Hz, 1H), 7,76 (dd, J/=7,6, 1,6Hz, 1H), 7,52-7,38 (m, SH), 7,16
(d, J = 8,3Hz, 1H), 7,08-7,01 (m, 1H), 6,40-6,25 (m, 2H), 4,55 (d, J = 6,0Hz, 2H),
4,17-4,04 (m, 1H), 3,90 (s, 3H), 2,64-2,10 (m, 1H), 2,07-1,94 (m, 2H), 1,93-1,39 (m,
6H).

Vi du 75: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[4-
(metoxycarbamoyl)xyclohexyl]pyrazol-4-carboxamit

H,N
=0

N-N HN OMe

NHOMe

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyllphenyl]-1-[4

(metoxycarbamoyl)xyclohexyl]pyrazol-4-carboxamit

Dung dich chira anhydrit propylphosphonic (50% khdi luong trong EtOAc,
0,27mmol), N N-diisopropyletylamin  (0,92mmol), metoxyamin hydroclorua
(0,22mmol) va axit 4-[5-amino-4-carbamoyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-1-yl]xyclohexancarboxylic (0,18mmol) trong THF (1ml) dwoc khudy &
nhiét d6 80°C trong 16 gio, 1am ngudi dén nhiét d6 trong phong. Sau khi xi Iy va tinh

ché, thu dwoc hop chit néu & d& muc (0,03mmol) duéi dang chit rin mau tring.
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UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,53 phut, m/z 521,2 [M+H]*. UPLC-MS
(ES*, c6 tinh axit mach dai): 3,58 phat, m/z 521,2 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8, hdn hop cis/trans): 11,02 (s, 0,45H), 10,95 (s, 0,55H), 8,78-8,70 (m,
1H), 7,79-7,73 (m, 1H), 7,52-7,38 (m, 5H), 7,16 (d, J= 8,4Hz, 1H), 7,08-7,01 (m, 1H),
6,36 (s, 0,90H), 6,30 (s, 1,10H), 4,55 (d, J = 6,0Hz, 2H), 4,18-4,05 (m, 1H), 3,90 (s,
3H), 3,60-3,54 (m, 3H), 2,33-2,24 (m, 0,45H), 2,12-1,92 (s, 2,55H), 1,92-1,49 (m,
6H).

Vi du 76: S5-amino-1-xyclopentyl-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

(4-Bromo-2-flo-phenyl)methanamin
Hop chét 4-bromo-2-flobenzonitril (5,00mmol) trong THFE (30ml) dugc 1am
lanh dén nhiét d6 0°C. Dung dich phitc chit boran tetrahydrofuran (IM trong THF,

15,0ml) dugc cho thém nhd giot vao. Dung dich nay dugc khudy & nhiét do 0°C trong
20 pht trude khi duge cho tiép xic véi RT va dugce khudy trong 16 gid. MeOH duoc
cho thém nhé giot vio (30ml) va dung dich dwgc c6 dudi ap sudt giam. Phan cin duoc
phan bd gitta dung dich nuée chira NaOH (1M) va EtOAc. Lép hitu co duge xu 1y dé
thu dugc hop chit néu & d& muc nay (5,00mmol) duéi dang ddu mau vang. 'H NMR
(400 MHz, CDCl3, 9): 7,42-7,27 (m, 1H), 7,25-7,16 (m, 2H), 3,65 (t, J = 6,6Hz, 2H).
N-[(4-bromo-2-flo-phenyl)metyl]-5-flo-2-metoxy-benzamit

Dung dich chira (4-bromo-2-flo-phenyl)methanamin (5,00mmol) trong THF
(8ml) dwoc cho thém nho giot vao hdn hop chira axit 5-flo-2-metoxybenzoic (1,03g,
6,04mmol), N,N-diisopropyletylamin (5,22ml, 30,0mmol) va dung dich anhydrit
propylphosphonic (50% khéi lwong trong EtOAc, 4,46ml, 7,50mmol) trong THF
(17ml). Hon hop phan tmg duoc gia nhiét & nhiét do 80°C trong 4 gid. Sau khi xtr ly
va ¢, thu dugc hop chit néu & @& muc nay (3,18mmol). UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,98 phut, m/z 357,9 [M+2]*

-178-



32417

5-Flo-N-[[2-flo-4-(4.4.5.5-tetrametyl-1.3.2-dioxaborolan-2-yD)phenyl|metyl]-2-

metoxy-benzamit

Theo phuong phap chung R, tir hop chit N-[(4-bromo-2-flo-phenyl)metyl]-5-
flo-2-metoxy-benzamit (3,34mmol), sau khi tinh ché, thu dwgc hop chét néu & dé muc
nay (3,30mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,14 phat, m/z 404,0
[M+H]*

benzamit

Theo phuong phép chung D, tir hop chét 5-flo-N-[[2-flo-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenylJmetyl]-2-metoxy-benzamit (1,65mmol) va 5-amino-3-
bromo-1H-pyrazol-4-cacbonitril (1,34mmol), sau khi tinh ché, thu dwoc hop chit néu
& d&& muc nay (0,78mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,67 phit, m/z
384,0 [M+H]*

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)-2-flo-phenyl] metyl]-5-flo-2-

metoxy-benzamit

Xesi cacbonat (1,64mmol), N-[[4-(5-amino-4-xyano-/H-pyrazol-3-yl)-2-flo-
phenyl]metyl]-5-flo-2-metoxy-benzamit (1,27mmol) va bromoxyclopentan
(1,39mmol) trong DMF (10ml) duoc gia nhiét &én nhiét d6 80°C trong 18 gid. Sau khi
xtr Iy va tinh ché, thu dwoc hop chit néu & d&& muc nay (0,21mmol). UPLC-MS (ES®,
¢6 tinh axit mach ngén): 2,04 phit, m/z 452,1 [M+H]*
5-Amino-1-xyclopentyl-3-[3-flo-4-[[(5-flo-2-metoxy-

benzoyl)amino]metyllphenyllpyrazol-4-carboxamit

Theo phuong phép chung L, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2-flo-phenyl|metyl]-5-flo-2-metoxy-benzamit (0,1 1mmol),
sau khi tinh ché, thu dwoc hop chét néu & d& muc nay (0,07mmol). UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,93 phit, m/z 470,1 [M+H]" UPLC-MS (ES*, ¢6 tinh axit mach
dai): 5,12 phat, m/z 470,1 [M+H]*. '"H NMR (400 MHz, DMSO-ds, d): 8,81 (t, J =
5,9Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz,1H), 7,46-7,40 (m, 1H), 7,38-7,25 (m, 3H), 7,19
(dd, J=9,1, 4,3Hz, 1H), 6,25 (s, 2H), 4,67-4,58 (m, 1H), 4,56 (d, J = 5,9Hz, 2H), 3,90
(s, 3H), 2,03-1,84 (m, 4H), 1,84-1,74 (m, 2H), 1,65-1,54 (m, 2H).

Vi du 77: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]|metyl]phenyl]-1-[2-
metyltetrahydrofuran-3-yl]pyrazol-4-carboxamit (chit dong phén 1)
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tert-Butyl N-[(2-metyltetrahydrofuran-3-yliden)amino]carbamat

Hop chét tert-butyl carbazat (11,99mmol) va 2-metyltetrahydro-3-furanon
(9,99mmol) trong EtOH (25ml) duge gia nhiét hdi Iwu trong 16 gid, 1am ngudi va cd
duéi 4p sudt giam. Phin cin duoc hoa tan bing DCM, dugc rira 14n luot béng nude va
dung dich NaHCO3 bdo hoa, 1am kho bing natri sulfat va c¢6 dudi ap suit giam dé thu
duoc hop chét néu & dé muc nay (9,99mmol) dudi dang chat rin mau tring. 'H NMR
(400 MHz, CDCls, 8): 7,22 (s,1H), 4,39-4,31 (m, 1H), 4,27-4,19 (m, 1H), 3,97-3,88
(m, 1H), 2,53-2,46 (m, 2H), 1,54 (s, 9H), 1,44 (d, J= 6,4Hz, 3H).
(2-Metyltetrahydrofuran-3-yl)hydrazin

Theo cic phwong phip chung T va U, tir hop chit fert-butyl N-[(2-
metyltetrahydrofuran-3-yliden)amino]carbamat (9,99mmol), sau khi tinh ché bang cot
SCX SPE, rtra giai biang dung dich chira 1M NH; trong MeOH, thu dugc hop chét (2-
metyltetrahydrofuran-3-yl)hydrazin (9,33mmol). 'H NMR (400 MHz, CDCl;, 8): 4,03-
3,66 (m, 3H), 3,31-3,24 (m, 1H), 2,18-2,05 (m, 1H), 1,95-1,85 (m, 1H), 1,30-1,22 (m,
3H).

5-Amino-3-(4-bromophenyl)-1-(2-metyltetrahydrofuran-3-yDpyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chat 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril ~ (1,90mmol) va  (2-metyltetrahydrofuran-3-yl)hydrazin
(2,28mmol), sau khi tinh ché, thu dwoc hop chit néu & d& muc nay dudi dang hdn hop
khong tach dugc cua céc chat ddng phan khong dbi quang (600mg, 1,73mmol, hiéu
sudt 91%). UPLC-MS (ES*, c6 tinh axit mach ngin, hdn hop cic chit déng phan
khong d6i quang): 2,02 phit, m/z 349,0 [M+2]" va 2,07 phat, m/z 349,0 [M+2]*

N-[[4-[5-amino-4-xyano-1-[2-metyltetrahydrofuran-3-yl azol-3-yl]phenylimetyl]-

2-metoxy-benzamit

Theo phuong phap chung K, tr hop chét 5-amino-3-(4-bromophenyl)-1-(2-
metyltetrahydrofuran-3-yl)pyrazol-4-cacbonitril  (0,86mmol) va kali triflo-[[(2-

-180-



32417

metoxybenzoyl)amino]metyl]boranuide (1,21mmol), sau khi tinh ché, thu dwoc hop
chit néu & d& muc ndy (chdt ddng phan 1, 0,17mmol) v (chit déng phan 2,
0,32mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén, chit déng phan 1): 1,98 phut,
m/z 432,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach ngén, chit ddng phan 2): 1,96
phit, m/z 432,1 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[2-metyltetrahydrofuran-3-

yllpyrazol-4-carboxamit (chit ddng phan 1)

Theo phuong phép chung L, tir hop chdt N-[[4-[5-amino-4-xyano-1-[2-
metyltetrahydrofuran-3-yl]pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit (chit ddng
phén 1, 0,17mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (cht déng
phan 1, 0,09mmol). UPLC-MS (ES", ¢6 tinh axit mach ngén): 2,03 phut, m/z 450,1
[M+H]*. UPLC-MS (ES*, c6 tinh axit mach dai): 4,49 phat, m/z 450,1 [M+H]*. 'H
NMR (400 MHz, DMSO-ds, 6): 8,74 (t, J = 6,3Hz, 1H), 7,75 (dd, J = 7,6, 1,7Hz, 1H),
7,51-7,38 (m, 5H), 7,15 (d, J = 8,5Hz, 1H), 7,08-7,00 (m, 1H), 6,43 (br s, 2H), 4,55 (d,
J=59Hz, 2H), 4,51-4,44 (m, 1H), 4,08-4,02 (m, 1H), 3,95-3,90 (m, 2H), 3,90 (s, 3H),
2,38-2,18 (m, 2H), 1,21 (d, J = 6,2Hz, 3H).

Vi du 78: 5-clo-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]

pyrazol-4-carboxamit

3-(4-Bromophenyl)-1H-pyrazol-5-ol

Dung dich chta etyl 3-(4-bromophenyl)-3-oxopropanoat (12,2mmol) trong
EtOH (20ml) va dung dich hydrazin hydrat (55-60% trong nude, 12,2mmol) duoc
khudy trong 40 phut & nhiét d6 trong phong. Sau d6, hdn hop phan ing dugc gia nhiét
hdi Iuu trong 1 gid, tiép d6 duge 1am ngudi dén nhiét do trong phong va cd dudi ap
sudt giam d& thu duoc hop chit néu ¢ d& muc nay dang thd (12,2mmol) 13 chét rin
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,57 phut, m/z 240,6 [M+2]"
3-(4-Bromophenyl)-5-clo-1 H-pyrazol-4-carbaldehyt

Phospho oxyclorua (29,3mmol) dwgc cho thém tir tr DMF khan trong moi
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trudng nito & nhiét d6 0°C (1,0ml). Sau d6, hdn hop phan img dugc 1am 4m dén RT va
khudy trong 5 phit, tiép d6 3-(4-bromophenyl)-1H-pyrazol-5-ol (4,18mmol) dugc cho
thém vao hdn hop phan Gmg & nhiét d6 0°C. Sau khi cho thém, hdn hop phan tng dugc
gia nhiét & nhiét do 85°C trong 24 gid. Hon hop phan tmg niy duoc 1am ngudi dén
nhiét d6 trong phong va tdi bang dung dich kali cacbonat bdo hoa (20ml), va dugc
chiét bing EtOAc (3x20ml). C4c 16p hitu co két hop duoc 1am khd bang natri sulfat,
loc va ¢6 dudi 4p sudt giam. Tinh ché d& thu dugc hop chit néu & dé muc nay
(2,31mmol) duéi dang chit rin mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,99 phit, m/z 286,8 [M+H]*
3-(4-Bromophenyl)-5-clo-1-xyclopentyl-pyrazol-4-carbaldehyt

Theo phuong phép chung N, tir hop chét 3-(4-bromophenyl)-5-clo-1H-pyrazol-
4-carbaldehyt (2,31mmol), xesi cacbonat (4,62mmol) va bromoxyclopentan
(3,47mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (1,35mmol) duéi
dang chét rin mau trdng. UPLC-MS (ES®, c6 tinh axit mach ngén): 2,49 phut, m/z
354,9 [M+H]*

Axit 3-(4-bromophenyl)-5-clo-1-xyclopentyl-pyrazol-4-carboxylic

Huyén phu chira 3-(4-bromophenyl)-5-clo-1-xyclopentyl-pyrazol-4-carbaldehyt
(0,46mmol) trong nudc (Sml) duge cho thém kali permanganat (0,91mmol) & nhiét do
trong phong. Hon hop phan tng duoc gia nhiét & nhiét d6 100°C trong 18 gid v sau
d6, duoc 1am ngudi d&n nhiét 46 trong phong, loc qua Celite® va rira bing nudc va
EtOAc. Hai 16p duoc tach va 16p nude duoc axit hoa dén d6 pH = 1 bing dung dich
HCI1 1M. Tiép d6, 16p nude duoc chiét bang EtOAc (3x20ml). Cac 16p hitu co két hop
duogc 1am kho bing natri sulfat, va ¢d duéi ap suat giam dé thu duoc hdn hop chira hop
chit ndu & dé muc nay va axit 3-(4-bromophenyl)-5-clo-1H-pyrazol-4-carboxylic (ty 16
1:2) (0,86mmol), hén hop nay dugc st dung ngay trong bude tiép theo. UPLC-MS
(ES*, c6 tinh axit mach ngén): 2,31 phut, m/z 370,9 [M+H]"

3-(4-Bromophenyl)-5-clo-1-xyclopentyl-pyrazol-4-carboxamit

Hén hop chia axit 3-(4-bromophenyl)-5-clo-1-xyclopentyl-pyrazol-4-
carboxylic va axit 3-(4-bromophenyl)-5-clo-1H-pyrazol-4-carboxylic (ty 1& 1:2)
(0,86mmol) trong thionyl clorua (4,30mmol) dugc gia nhiét & nhiét do 80°C trong 1
gior. Luong thionyl clorua du duoc loai bo dudi 4p sudt giam dé thu duge ddu mau nau,

dau nay duoc hoa tan trong DCM khan (1,9ml) trong méi trudng nito & nhiét d6 0°C
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bing b nudc d4. Amoni hydroxit (30% khéi lugng trong nuée, 8,58mmol) duge cho
thém nho giot vao hdn hop phan img d4 1am lanh va sau d6 hdn hop nay dugce khudy
dén RT trong 16 gid. Sau d6, hdn hop phan tng dugce pha loing trong DCM va rira
béng nude. Lép nude duge chiét bang DCM (x3) va cac 16p hitu co két hop dugc 1am
kho béng natri sulfat, dwoc loc va ¢b dudi ap suit giam. Tinh ché @& thu dwoc hop chat
néu & d& muc nay (0,10mmol) du6i dang chit rin mau tring. UPLC-MS (ESY, c6 tinh
axit mach ngén): 2,24 phut, m/z 369,9 [M+H]*

5-Clo-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-

carboxamit

Theo phuong phép chung K, tir hop chit 3-(4-bromophenyl)-5-clo-1-
xyclopentyl-pyrazol-4-carboxamit (0,10mmol) va kali triflo-[[(2-
metoxybenzoyl)amino] metyl]boranuide (29mg, 0,11mmol), sau khi tinh ché, thu dugc
hop chit néu & d& muc nay (0,03mmol) duéi dang chit rin mau tring nga. UPLC-MS
(ES™, ¢6 tinh axit mach ngén): 2,23 phit, m/z 453,0 [M]*. UPLC-MS (ES*, c6 tinh axit
mach dai): 6,07 phut, m/z 453,1 [M]*. 'H NMR (400 MHz, DMSO-ds, d): 8,71 (t, J=
6,0Hz, 1H), 7,74 (dd, J = 17,6, 1,8Hz, 1H),7,67 (br s, 1H), 7,63 (d, J = 8,5Hz, 2H), 7,53
(br s, 1H), 7,50-7,44 (m, 1H), 7,36 (d, J = 8,4Hz, 2H), 7,14 (d, J = 7,8Hz, 1H), 7,06-
7,00 (m, 1H), 4,90-4,83 (m, 1H), 4,51 (d, J = 6,2Hz, 2H), 3,89 (s, 3H), 2,13-2,05 (m,
2H), 2,03-1,94 (m, 2H), 1,91-1,81 (m, 2H), 1,72-1,64 (m, 2H).

Vi du 79: S5-amino-1-xyclopentyl-3-[4-[1-[(2-metoxybenzoyl)amino]etyl]phenyl]

pyrazol-4-carboxamit

N-[1-(4-bromophenyl)etyl]-2-metoxy-benzamit

Dung dich chta 4-bromo-a-metylbenzylamin (6,57mmol) va N,N-
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diisopropyletylamin (9,85mmol) trong THF khan (30ml) va 2-metoxybenzoyl clorua
(7,22mmol) & nhiét d6 0°C duge d& 4m dén RT va khudy trong 15 gid. Hon hop nay
duoc toi bing dung dich amoni clorua b3o hoa (40ml), chiét bing EtOAc (3%20ml).
Céc phin chiét hitu co két hop duge rira bing nuée (2x30ml), dung dich nuéc mubi
bdo hoa (30ml), 1am kho bing natri sulfat, loc va c6 dudi ap suit gidm. Tinh ché thém
d8 thu dugc hop chét néu & d& muc nay (6,19mmol) dudi dang chit rin mau tring.
UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,96 phut, m/z 336,1[M+2]"
2-Metoxy-N-[1-[4-(4.4.5.5-tetrametyl-1.3.2-dioxaborolan-2-yl)phenyl]etyl]benzamit

Theo phwong phap chung J, tir hop chét N-[1-(4-bromophenyl)etyl]-2-metoxy-

benzamit (0,90mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay
(0,87mmol) duéi dang ddu mau cam. UPLC-MS (ES*, ¢6 tinh axit mach ngan): 2,12
phtt, m/z 382,1 [M+H]*

5-Amino-1-xyclopentyl-3-[4-[1-

carboxamit

Theo phwong phép chung D, tir hop chdt 5-amino-3-bromo-1-xyclopentyl-
pyrazol-4-carboxamit (0,26mmol) va 2-metoxy-N-[1-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]etyl]benzamit (0,26mmol), sau khi tinh ché, thu duge hop
chit néu & @& muc nay (0,03mmol) duéi dang chét rin mau nau nhat, UPLC-MS (ES*,
c6 tinh axit mach ngén): 2,47 phut, m/z 448,2 [M+H]*. UPLC-MS (ES", c6 tinh axit
mach dai): 5,82 phit, m/z 448,2 [M+H]*. 'TH NMR (400 MHz, DMSO-ds, 8): 8,52 (d, J
= 8,0Hz, 1H), 7,63 (dd, J = 7,7, 1,8Hz, 1H), 7,50-7,42 (m, 5H), 7,14 (d, J = 7,8Hz,
1H), 7,05-6,98 (m, 1H), 6,30 (br s, 2H), 5,22-5,12 (m, 1H), 4,65-4,55 (m, 1H), 3,90 (s,
3H), 2,02-1,84 (m, 4H), 1,84-1,70 (m, 2H), 1,64-1,51 (m, 2H), 1,48 (d, J=7,0Hz, 3H)

Vi du 80: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit

5-Amino-3-(4-bromophenyl)-1-tetrahydropyran-3-yl-pyrazol-4-cacbonitril
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Theo phuong phép chung H dugc cai bién & nhiét d6 trong phong, tir hop chit
2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,49mmol) va tetrahydropyran-3-
ylhydrazin hydroclorua (0,49mmol), sau khi tinh ché, thu dugc hop chit néu & dé muc
nay (0,24mmol) duéi dang chét rin mau be. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
2,17 phut, m/z 346,9 [M]*
N-[[4-(5-Amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)phenyljmetyl]-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril ~ (0,24mmol) va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,27mmol), sau khi tinh ché, thu duoc hop
chét néu & d& muc nay (0,24mmol) dudi dang diu mau vang. UPLC-MS (ES*, c6 tinh
axit mach ngén): 1,99 phut, m/z 432,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]-1-tetrahydropyran-3-yl-

pyrazol-4-carboxamit

Theo phuong phép chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)phenylmetyl]-2-metoxy-benzamit (0,21mmol), sau
khi tinh ché, thu dugc hop chét néu & dé muc nay (0,04mmol) dudi dang chét rin mau
tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,91 phat, m/z 4502 [M+H]*.
UPLC-MS (ES", ¢6 tinh axit mach dai): 5,07 phut, m/z 450,1 [M+H]*. 'H NMR (400
MHz, DMSO-ds, 6): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,7, 1,7Hz, 1H), 7,52-7,38
(m, 5H), 7,16 (d, J = 8,2Hz, 1H), 7,05 (m, 1H), 6,42 (s, 2H), 4,55 (d, J = 6,1Hz, 2H),
4,30-4,21 (m, 1H), 3,93-3,81 (m, SH), 3,59-3,49 (m, 1H), 3,37-3,27 (m, 1H), 2,05-1,96
(m, 2H), 1,80-1,64 (m, 2H).

Vi duy 81: 5-amino-1-(2,3-diflophenyl)-3-[4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

H,N

0
H,N
-
) 0
;iN\N HN OMe
F
F

5-Amino-3-(4-bromophenyl)-1-(2.3-diflophenyl)pyrazol-4-cacbonitril

Theo phuong phép chung H, t hop chit 2-[(4-bromophenyl)-metoxy-
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metylen]propandinitril (0,38mmol) va (2,3-diflophenyl)hydrazin (0,46mmol), sau khi
tinh ché, thu dwoc hop chit néu & d& muc nay (0,29mmol) dudi dang chit rin mau
cam. UPLC-MS (ES®, ¢6 tinh axit mach ngén): 2,08 phit, m/z 376,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-(2.3-diflophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2,3-
diflophenyl)pyrazol-4-cacbonitril (0,29mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,41mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc
nay (0,14mmol) duéi dang chét rin mau xdm. UPLC-MS (ES®, c6 tinh axit mach
ngin): 1,89 phut, m/z 460,1 [M+H]*

5-Amino-1-(2,3-diflophenyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-

4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,3-
diflophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,14mmol), sau khi tinh
ché, thu dugc hop chit néu & d&& muc nay (0,03mmol, hiéu suit 22%) dudi dang chat
rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,77 phut, m/z 478,1
[M+H]*. UPLC-MS (ES", ¢6 tinh axit mach dai): 4,21 phat, m/z 478,1 [M+H]*. 'H
NMR (400 MHz, DMSO-ds, 6): 8,76 (t, J = 6,0Hz, 1H), 7,77 (dd, J= 7,6, 1,6Hz, 1H),
7,66-7,34 (m, 8H), 7,16 (d, J = 8,4Hz, 1H), 7,06-7,02 (m, 1H), 6,58 (s, 2H), 4,56 (d, J
= 6,4Hz, 2H), 3,90 (s, 3H).

Vi du 82: S-amino-3-[4-[[(2-metoxybenzoyl)amino|metyl]phenyl]-1-(2,2,5,5-
tetrametyltetrahydrofuran-3-yl)pyrazol-4-carboxamit

tert-Butyl N-[(2.2,5.5-tetrametyltetrahydrofuran-3-yliden)amino]carbamat
Theo phwong phép chung E, tir hop chét dihydro-2,2,5,5-tetrametyl-3(2H)-
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furanon (1,63mmol) va tert-butyl carbazat (258mg, 1,95mmol) thu dwoc hop chit néu
& d& muyc nay (1,62mmol) dang tho 13 chit rén mau tréng. 'H NMR (400 MHz, CDCls,
8): 7,11 (s, 1H), 2,47 (s, 2H), 1,51 (s, 9H), 1,42 (s, 6H), 1,34 (s, 6H).
5-Amino-3-(4-bromophenyl)-1-(2.2.5.5-tetrametyltetrahydrofuran-3-yl)pyrazol-4-

cacbonitril

Hop chét terr-butyl N-[(2,2,5,5-tetrametyltetrahydrofuran-3-yliden)amino]
carbamat (1,62mmol) duge hoa tan trong THF (10ml) va dung dich phirc chit boran
dimetyl sulfua (2M trong THF, 2,75mmol) dugc cho thém vao. Hon hop phan Gng
duoc khudy ¢ nhiét d6 trong phong trong 2 gié cho dén khi phuong phap TLC cho
thdy chét ban dau phan ng hoan toan. C4c thanh phan d& bay hoi dugc loai bé dudi ap
suat giam. Phan cin dugc hoa tan bing DCM (5ml) va TFA (8,10mmol) dugc cho
thém vao va hdn hop nay dwoc khudy & nhiét do trong phong trong 1 gid. Sau d6, hdn
hop phan tng dugc c6 dudi 4p sudt gidm. Phén cian duoc hoa tan trong EtOH (10ml)
va 2-[(4-bromophenyl)-metoxy-metylen]|propandinitril (0,65mmol) va trietylamin
(3,23mmol) duge cho thém vao. Hon hop phan ing duoc gia nhiét dén nhiét 46 80°C
trong 24 gi®. Dung mdi dugc loai bd dudi 4p sudt giam va phin cin duoc tinh ché dé
thu dugc hop chét néu & d& muc nay (0,23mmol) duéi dang chét rin. UPLC-MS (ES®,
¢6 tinh axit mach ngén): 2,33 phut, m/z 389,0 [M]*

N-[[4-[5-amino-4-xyano-1-(2.2.5,5-tetrametyltetrahydrofuran-3-yl)pyrazol-3-

yl]phenyllmetyl]-2-metoxy-benzamit

Theo phuwong phip chung K, tir hop chat 5-amino-3-(4-bromophenyl)-1-
(2,2,5,5-tetrametyltetrahydrofuran-3-yl)pyrazol-4-cacbonitril  (0,23mmol) va kali
triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide (0,32mmol), sau khi tinh ché, thu
duoc hop chéit néu ¢ d& muc nay (0,19mmol) duéi dang chit rdn mau vang. UPLC-
MS: (ES*, ¢6 tinh axit mach ngén): 2,09 phut, m/z 474,2 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2.2.5.5-

tetrametyltetrahydrofuran-3-yl)pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chét N-[[4-[5-amino-4-xyano-1-(2,2,5,5-
tetrametyltetrahydrofuran-3-yl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit
(0,19mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,10mmol) dudi
dang chét rdn. UPLC-MS (ES", c6 tinh axit mach ngén): 2,02 phut, m/z 492,2 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,79 phit, m/z 492,2 [M+H]*. '"H NMR (400
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MHz, DMSO-ds, 8): 8,73 (t, J = 6,2Hz, 1H), 7,75 (dd, J = 7,5, 1,7Hz, 1H), 7,49-7,40
(m, 5H), 7,15 (d, J = 8,6Hz, 1H), 7,05-7,01 (m, 1H), 6,43 (s, 2H), 4,92-4,87 (m, 1H),
4,54 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 2,81-2,73 (m, 1H), 2,13-2,09 (m, 1H), 1,30 (s,
6H), 1,26 (5, 3H), 0,90 (s, 3H).

Vi du 83a: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[(3S)-

tetrahydrofuran-3-yl]pyrazol-4-carboxamit

NH,

N~N HN OMe
<ﬁ]<H
o)

[(3S)-Tetrahydrofuran-3-yllhydrazin hydroclorua

Dung dich chita (3R)-tetrahydrofuran-3-ol (11,35mmol) trong toluen (20ml),
triphenylphosphin (17,0mmol), va di-tert-butylazodicarboxylat (13,6mmol) duoc
khudy trong mdi truong nito & nhiét d6 trong phong trong 48 gid, sau d6 hdn hop nay
duoc c6 dudi ap sudt giam va phén cin dwoc hoa tan lai trong MeOH (50ml). Dung
dich hydroclorua (4M trong dioxan, 90,79mmol) dugc cho thém vao va hdn hop phan
mg dugc khudy & nhiét d6 trong phong trong 16 gid. Hon hop phan tmg duge loc va
phan nuée loc dugc cd dudi ap sudt giam. Phin cin dugc két tinh lai trong EtOAc va
MeOH & thu duoc hop chét néu & d& muc nay (7,32mmol) duéi dang chét rin mau
be. 'H NMR (400 MHz, DMSO-ds, 8): 3,81-3,72 (m,3H), 3,69-3,62 (m,2H), 2,07-1,98
(m,1H), 1,96-1,88 (m,1H).
N-[[4-[5-amino-4-xyano-1-[(3S)-tetrahydrofuran-3-yl|pyrazol-3-yl]phenyl|metyl]-2-

metoxy-benzamit

1 Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-[(3S)-
tetrahydrofuran-3-yl|pyrazol-4-cacbonitril ~ (0,39mmol) va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,59mmol), sau khi tinh ché, thu dwgc hop
chét néu & d& muc nay (0,35mmol) dudi dang chit rin mau ndu nhat. UPLC-MS (ES*,
¢6 tinh axit mach ngén): 1,94 phat, m/z 418,1 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[(35)-tetrahydrofuran-3-

vyllpyrazol-4-carboxamit
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Theo phuong phap chung M, to hop chit N-[[4-[5-amino-4-xyano-1-[(3S)-
tetrahydrofuran-3-yl]pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,18mmol), sau
khi tinh ché, thu duoc hop chit néu & dé muc nay (0,08mmol) duéi dang chét rin mau
vang nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,32 phut, m/z 436,1 [M+H]*.
UPLC-MS (ES*, ¢6 tinh axit mach dai): 2,96 phut, m/z 436,1 [M+H]*. '"H NMR (400
MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,7Hz, 1H), 7,50-7,40
(m, 5H), 7,15 (d, J = 7,7Hz, 1H), 7,06-7,02 (m, 1H), 6,39 (s, 2H), 4,93-4,90 (m, 1H),
4,54 (d, J = 6,0Hz, 2H), 4,00-3,92 (m, 2H), 3,90 (s, 3H), 3,83-3,79 (m, 2H), 2,30-2,20
(m, 2H).

Vi du 83b: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[(3R)-
tetrahydrofuran-3-yl|pyrazol-4-carboxamit

HoN o

[(3R)-Tetrahydrofuran-3-yllhydrazin hydroclorua

Dung dich chtta (S)-(—)-3-hydroxytetrahydrofuran (11,4mmol) trong toluen
(20ml), triphenylphosphin (17,0mmol) va di-fert-butylazodicarboxylat (13,6mmol) &
nhiét d6 0°C dugc khudy trong 48 gid ¢ nhiét d9 trong phong trong moi trudng nito.
Céc thanh phan d& bay hoi dugc loai bd duéi 4p sudt giam. Sau d6, MeOH (50ml) va
dung dich hydroclorua (4M trong dioxan, 90,8mmol) duoc cho thém vao. Hon hop
phan tmg duge khudy trong 16 gid & nhiét d trong phong, va sau d6 dugc loc. Phén
nude loc duge c6 dudi ap suét giam. Phan cin dugc nghién vé6i EtOAc dé thu duoc
hop chét néu & d& muc nay (5,4mmol) duéi dang chét rén mau tring. 'H NMR (400
MHz, DMSO-ds, 3): 3,82-3,62 (m, SH), 2,08-1,99 (m, 1H), 1,94-1,87 (m, 1H)

N-[[4-][5-amino-4-xyano-1-[(3R)-tetrahydrofuran-3-yl]pyrazol-3-yllphenylmetyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[(3R)-
tetrahydrofuran-3-yl|pyrazol-4-cacbonitril ~ (0,27mmol) va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,41mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muyc nay (0,27mmol) dudi dang chit rin mau be. UPLC-MS (ES+, c6
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tinh axit mach ngan): 1,50 phut, m/z 418,1 [M+H]*

5-Amino-3-[4- i -tetrahydrofuran-3-

yllpyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[(3R)-
tetrahydrofuran-3-yl]pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,30mmol), sau
khi tinh ché, thu duoc hop chét néu & d& muc nay (0,11mmol) dudi dang chét rin mau
tring. LC-MS (ES+, c6 tinh axit mach ngén): 3,94 phut, m/z 436,1 [M+H]". UPLC-
MS (ES+, c6 tinh axit mach dai): 2,96 phut, m/z 436,1 [M+H]". 'H NMR (400 MHz,
DMSO-ds, d): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz, 1H), 7,50-7,39 (m,
5H), 7,16-7,14 (m, 1H), 7,06-7,01 (m, 1H), 6,39 (s, 2H), 4,96-4,90 (m, 1H), 4,54 (d, J
= 6,1Hz, 2H), .4,01-3;92 (m, 2H), 3,90 (s, 3H), 3,82-3,77 (m, 2H), 2,28-2,23 (m, 2H).

Vi du 84: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[2-
metyltetrahydrofuran-3-yl]pyrazol-4-carboxamit (chét ddng phan 2)

H,N

0
H,N
‘ -
N/ 0
~N HN OMe
o)

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[2-metyltetrahydrofuran-3-

yllpyrazol-4-carboxamit (cht ddng phan 2)

Theo phwong phdp chung M, tr hop chat N-[[4-[5-amino-4-xyano-1-[2-
metyltetrahydrofuran-3-yl]pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit (chit ddng
phan 2, 0,32mmol), sau khi tinh ché, thu dwoc hop chét néu & d& muc nay (chét dong
phén 2, 0,07mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,85 phit, m/z 450,1
[M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 3,02 phat, m/z 450,1 [M+H]*. 'H
NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,0Hz, 1H), 7,75 (dd, J= 7,7, 1,7Hz, 1H),
7,51-7,39 (m, 5H), 7,16 (d, J = 8,2Hz, 1H), 7,06-7,02 (m, 1H), 6,39 (br s, 2H), 4,88-
4,80 (m, 1H), 4,55 (d, J = 6,0Hz, 2H), 4,14-4,05 (m, 1H), 4,05-3,96 (m, 1H), 3,90 (s,
3H), 3,64 (q, J = 8,1Hz, 1H), 2,54-2,44 (m, 1H), 2,41-2,31 (m, 1H), 0,83 (d, /= 6,1Hz,
3H).

Vi du 85: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2-
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metyltetrahydropyran-4-yl)pyrazol-4-carboxamit
H,N
H,N

0]

-

) 0

N-N HN OMe
J

tert-Butyl N-[(2-metyltetrahydropyran-4-vliden)amino]carbamat

Theo phwong phép chung E, tir hop chit 2-metyldihydro-2 H-pyran-4(3H)-on
(2,03mmol) va fert-butyl carbazat (2,23mmol) thu duoc hop chit néu & d& muc nay
dang thé (2,04mmol) 14 chit rin mau vang nhat. "H NMR (400 MHz, CDCls, 8): 7,56
(s, 1H), 4,17-4,12 (m, 1H), 3,65-3,59 (m, 1H), 3,53-3,49 (m, 1H), 2,62-2,55 (m, 1H),
2,52-2,47 (m, 1H), 2,24-2,16 (m, 1H), 1,90-1,84 (m, 1H), 1,54 (s, 9H), 1,33-1,27 (m,
3H).

5-Amino-3-(4-bromophenyl)-1-(2-metyltetrahydropyran-4-yl)pyrazol-4-cacbonitril

tert-Butyl N-[(2-metyltetrahydropyran-4-yliden)amino]carbamat (2,03mmol)
trong THF (10ml) va dung dich phiic chit boran dimetyl sulfua (2M trong THF,
3,45mmol) dugc khudy & nhiét do trong phong trong 2 gid cho dén khi phwong phap
TLC cho thiy chit ban diu phan tmg hoan toan. Céc thanh phan dé bay hoi duoc loai
b6 dudi ap sudt giam. Phan cin dugc hoa tan trong DCM (10ml) va TFA (10,1mmol)
duge cho thém vao. Hon hop phan tng duoc khudy & nhiét d6 trong phong trong 1 gid
va sau d6 dugc ¢d dudi ap suit giam. Phan cin duoc hoa tan trong EtOH (10ml). Hop
chét 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,95mmol) va trietylamin
(4,75mmol) duoc cho thém vao. Hon hop phin tmg dugc gia nhiét t6i nhiét do 80°C
trong 24 gid, 1am ngudi va ¢b dudi 4p sut giam. Tinh ché thém dé thu dwoc hop chét
néu & d& muyc nay (0,25mmol hdn hop cac chit dong phan khéng dbi quang) dudi dang
chét rin mau be. UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,85 phit, m/z 362,9
[M+2]*

N-[[4-[5-amino-4-xyano-1-(2-metyltetrahydropyran-4-yDpyrazol-3-yl]phenyllmetyl]-

2-metoxy-benzamit

Theo phwong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2-
metyltetrahydropyran-4-yl)pyrazol-4-cacbonitril  (0,23mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,33mmol), sau khi tinh ché, thu dugc hop
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chit néu & @ muc nay (0,22mmol) duéi dang chat rdn mau vang. UPLC-MS: (ES®, ¢6
tinh axit mach ngén): 1,58 phut, m/z 446,1 [M+H]"
5-Amino-3-[4- i

4-yDpyrazol-4-carboxamit

Theo phuwong phap L, tr hop chit N-[[4-[5-amino-4-xyano-1-(2-
metyltetrahydropyran-4-yl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit ~ (100mg,
0,22mmol), sau khi tinh ché, thu dwoc hop chit néu ¢ dé muc nay (0,04mmol) dudi
dang chét rin mau tring. UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,40 va 1,43 phut,
m/z 464,1 [M+H]*. UPLC-MS: (ES", ¢ tinh axit mach dai): 3,12 va 3,20 phuat, m/z
464,1 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8, hdn hop chira chit ddng phan khong
d6i quang): 8,74 (t, J = 6,3Hz, 1H), 7,76 (dd, J = 7,6, 1,7Hz, 1H), 7,51-7,41 (m, SH),
7,16 (d, J= 8,2Hz, 1H), 7,07-7,03 (m, 1H), 6,38 (s, 2H), 4,55 (d, J = 6,0Hz, 2H), 4,42-
4,34 (m, 1H), 3,98-3,95 (m, 1H), 3,91 (s, 3H), 3,55-3,44 (m, 2H), 1,92-1,82 (m, 2H),
1,77-1,62 (m, 2H), 1,16-1,12 (m, 3H).

Vi du 86: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(3-
metyltetrahydropyran-4-yl)pyrazol-4-carboxamit
H,N

0]
HyN
=

) 0
N~N HN OMe
0

tert-Butyl N-[(3-metyltetrahydropyran-4-yliden)amino]carbamat

Theo phuong phép chung E, tir hop chit 3-metyldihydro-2H-pyran-4(3 H)-on
(1,75mmol) va fert-butyl carbazat (1,93mmol) thu duoc hop chit néu & dé muc nay
dang thé (1,69mmol) 13 chét rdn mau trang. '"H NMR (400 MHz, CDCl;, §): 7,52 (s,
1H), 3,94-3,90 (m, 1H), 3,89-3,84 (m, 1H), 3,75-3,69 (m, 1H), 3,49-3,44 (m, 1H),
2,69-2,61 (m, 1H), 2,52-2,46 (m 1H), 2,31-2,23 (m, 1H), 1,53 (s, 9H), 1,20 (d, J =
6,9Hz, 3H).

5-Amino-3-(4-bromophenyl)-1-(3-metyltetrahydropyran-4-yl)pyrazol-4-cacbonitril

Hop chat tert-butyl N-[(3-metyltetrahydropyran-4-yliden)amino]carbamat
(1,69mmol) duoc hoa tan trong THF (10ml) va dung dich phtc chit boran dimetyl
sulfua (2M trong THF, 2,86mmol) duoc khudy & nhiét do trong phong trong 2 gid cho
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dén khi phwong phép TLC cho thdy chét ban dau phan ting hoan toén. Dung méi dugc
loai bd dudi 4p sudt gidm. Phin cin dugc hoa tan trong DCM (7ml) va TFA
(8,43mmol) dwoc cho thém vao. Hon hgp phan ung duge khudy & nhiét dd trong
phong trong 2 gity va sau d6 dugc ¢b dudi ap sudt giam. Phan cin dugc hoa tan trong
EtOH (10ml) va hop chit 2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(1,37mmol) v trietylamin (6,84mmol) duoc cho thém vao. Hn hgp phin ung dugc
gia nhiét tGi nhiét d6 80°C trong 24 gid, lam ngudi va cd dudi ap suét giam. Tinh ché
thém dé thu duoc hop chit néu & d&& myc nay (1,15mmol) duéi dang chit rin mau
trdng. UPLC-MS: (ES*, c6 tinh axit mach ngin): 1,83 phut va 1,86 phut, m/z 362,9
[M+2]*

5-amino-4-xyano-1-(3-metyltetrahydro

2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(3-
metyltetrahydropyran-4-yl)pyrazol-4-cacbonitril  (0,48mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,71mmol), sau khi tinh ché, thu duge hop
chét néu & d& muc nay (0,48mmol) duéi dang chit rén mau tring. UPLC-MS: (ES™, ¢6
tinh axit mach ngén): 1,59 phut va 1,61 phut, m/z 446,1 [M+H]"
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(3-metyltetrahydropyran-

4-ypyrazol-4-carboxamit

Theo phwong phip chung L, tr hop chdt N-[[4-[5-amino-4-xyano-1-(3-
metyltetrahydropyran-4-yl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit
(0,14mmol), sau khi tinh ché, thu dugc hop chét néu & dé muc nay (0,09mmol) dudi
dang chét rin. UPLC-MS: (ES*, c6 tinh axit mach ngén): 1,36 phit, 1,38 phit, m/z
464,1 [M+H]*. UPLC-MS: (ES*, c6 tinh axit mach ngén): 3,06 phut, 3,13 phit, m/z
464,1 [M+H]*. 'TH NMR (400 MHz, DMSO-ds, 8, hén hop cac chat dong phan khong
d6i quang): 8,74 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,6, 2,0Hz, 1H), 7,51-7,41 (m, SH),
7,15 (d, J = 8,2Hz, 1H), 7,07-7,03 (m, 1H), 6,40 (s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,52-
4,47 (m, 1H), 4,06-4,01 (m, 1H), 3,91 (s, 3H), 3,72 (dd, J= 11,3, 3,5Hz, 1H), 3,58 (dd,
J=11,2, 2,6Hz, 1H), 3,51-3,41 (m, 1H), 2,36-2,29 (m, 1H), 2,17-2,14 (m, 1H), 1,71-
1,66 (m, 1H), 0,80 (d, J = 7,0Hz, 3H).

Vi du 87: 1-xyclobutyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-S-

(metylamino)pyrazol-4-carboxamit
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3-(4-Bromophenyl)-1-xyclobutyl-5-(metylamino)pyrazol-4-cacbonitril

Hop chit  5-amino-3-(4-bromophenyl)-1-xyclobutyl-pyrazol-4-cacbonitril
(0,28mmol) dugc hoa tan trong MeOH (2,8ml), paraformaldehyt (0,85mmol) va natri
metoxit (25% khéi lwong trong MeOH, 1,70mmol) dwugc gia nhiét ¢ nhiét d§ 70°C
trong 1 gid va sau d6 hdn hop ndy duge lam ngudi dén RT. Natri bo hydrua
(2,84mmol) duoc cho thém vao va hdn hop phan ung duge khudy & nhiét d6 trong
phong trong 16 gid nita. Sau d6, hdn hop phan tmg dugc toi cén than bang nuée. Tiép
6, 16p nude duoe chiét bang DCM (x3). Céc 16p hitu co két hop duogc loc qua tAm
x6p ky nuée va c6 dudi ap sudt giam. Tinh ché thém dé thu dugc hop chét néu & @&
muyc nay (0,23mmol) dudi dang chit rin mau tring ngd. UPLC-MS (ES™, ¢6 tinh axit
mach ngén): 2,25 phit, m/z 331,0 [M]*

N-[[4-]4-xyano-1-xyclobutyl-5-(metylamino)pyrazol-3-yl]phenyl Jmetyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop chét 3-(4-bromophenyl)-1-xyclobutyl-5-
(metylamino)pyrazol-4-cacbonitril (0,23mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,25mmol), sau khi tinh ché, thu duge hop
chét néu & d& muc nay (0,21mmol) dudi dang bot mau trang. UPLC-MS (ES*, c6 tinh
axit mach ngin): 2,11 phut, m/z 416,1 [M+H]*

1-Xyclobutyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)pyrazol-

4-carboxamit

Theo phuwong phép chung L, tir hop chit N—[[4-[4-xyano-1-xyclobutyl;S-
(metylamino)pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit (0,17mmol), sau khi tinh
ché, thu duoc hop chit néu & d& muc nay (0,09mmol) duéi dang chét rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,56 phit, m/z 434,1 [M+H]*. UPLC-MS
(ES*, c6 tinh axit mach dai): 3,56 phut, m/z 434,1 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8): 8,72 (t, J = 6,0Hz, 1H), 7,75 (dd, J = 7,7, 1,7Hz, 1H), 7,54 (d, J =
8,2Hz, 2H), 7,51-7,44 (m, 1H), 7,37 (d, J = 8,2Hz, 2H), 7,15 (d, J = 8,2Hz, 1H), 7,07
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(br s, 1H), 7,07-7,00 (m, 1H), 6,36 (br s, 1H), 5,92 (q, J= 5,6Hz, 1H), 4,84-4,80 (m,
1H), 4,53 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 2,81 (d, J = 5,4Hz, 3H), 2,64-2,44 (m,2H),
2,38-2,24 (m,2H), 1,83-1,70 (m,2F).

Vi du 88: 5-amino-1-xyclopentyl-3-[4-[[(5-flo-2-metoxy-benzoyl)amino] metyl]

phenyl]pyrazol-4-carboxamit

<::(N\N HN OMe

F

N-[[4-(5-amino-4-xvano-1-xyclopentyl-pyrazol-3-yl)phenyllmetyl]-5-flo-2-metoxy-

benzamit
Theo phwong phip chung K, tir hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide  (0,23mmol) va 5-amino-3-(4-bromophenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (0,17mmol), sau khi tinh ché, thu dwgc hop chit néu
& d& muc nay (0,17mmol) duéi dang chit rin mau tring nga. UPLC-MS (ES*, c6 tinh
axit mach ngén): 1,77 phut, m/z 434,1 [M+H]"
-benzoyl)amino]metyl]phenyl]pyrazol-

5-Amino-1-xyclopentyl-3-[4-[[(5-flo-2-metox

4-carboxamit

Theo phwong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)phenyl]metyl]-5-flo-2-metoxy-benzamit (0,17mmol), sau khi
tinh ché, thu dugc hop chit néu & d& muc nay (0,10mmol) dudi dang chit rin mau
trdng. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,56 phtit, m/z 452,1 [M+H]". UPLC-
MS (ES", ¢6 tinh axit mach dai): 3,62 phit, m/z 452,1 [M+H]*. '"H NMR (400 MHz,
DMSO-ds, 8): 8,83 (t, J = 6,0Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz, 1H), 7,44 (d, J =
8,2Hz, 2H), 7,40 (d, J = 8,2Hz, 2H), 7,37-7,30 (m, 1H), 7,18 (dd, J = 9,2, 4,3Hz, 1H),
6,31 (s, 2H), 4,65-4,66 (m, 1H), 4,54 (d, J = 6,1Hz, 2H), 3,89 (s, 3H), 2,02-1,84 (m,
4H), 1,82-1,73 (m, 2H), 1,63-1,52 (m, 2H)

Vi du 89: 5-aminoe-1-(3,3-dimetyltetrahydropyran-4-yl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit
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tert-Butyl N-[(3.3-dimetyltetrahydropyran-4-yliden)amino]carbamat

Theo phuong phép chung E, tir hop chét 3,3-dimetyldihydro-2 H-pyran-4(3H)-
on (1,72mmol) va tert-butyl carbazat (1,89mmol) thu duoc hop chét néu & dé muc nay
(1,70mmol) duéi dang chit rin mau tring. '"H NMR (400 MHz, CDCls, 8): 7,46 (s,
1H), 3,77 (t, J = 6,1Hz, 2H), 3,46 (s, 2H), 2,36 (t, J = 6,0Hz, 2H), 1,50 (s, 9H), 1,19 (s,
6H).

[(3.3-Dimetyltetrahydropyran-4-yl)amino]amoni; 2.2.2-trifloaxetat

Hop chét fert-butyl N-[(3,3-dimetyltetrahydropyran-4-yliden)amino]carbamat
(1,69 mol) dwoc hoa tan trong THF (10ml) v dung dich phiic chdt boran dimetyl
sulfua (2M trong THF, 2,88mmol) dugc khudy & nhiét d6 trong phong trong 2 gid cho
dén khi phuwong phép TLC cho thiy chit ban dau phan tmg hoan toan. Céc thanh phan
d& bay hoi duoc loai bd dudi 4p suét giam. Phan cin duoc hoa tan trong DCM (7ml)
va TFA (8,46mmol) dugc cho thém vao. Hn hop phan tmng dugce khudy & nhiét @6
trong phong trong 2 gid. Sau d6, cac thanh phin d& bay hoi dugc loai bd dudi 4p suét
giam dé& thu dugc hop chét néu ¢ d& muc nay dang tho (1,70mmol). 'H NMR (400
MHz, DMSO-ds, 8): 3,93-3,89 (m, 1H), 3,33 (d, J = 11,2Hz, 1H), 3,29-3,22 (m, 1H),
3,01 (d, J = 11,5Hz, 1H), 2,71-2,67 (m, 1H), 1,88-1,84 (m, 1H), 1,53-1,43 (m, 1H),
0,88 (d, J=11,2Hz, 6H).

(5-Amino-3-(4-bromophenyl)-1-(3.3-dimetyltetrahydropyran-4-yl)pyrazol-4-

cacbonitril

Theo phuong phép chung H, tr hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,76mmol) va [(3,3-dimetyltetrahydropyran-4-
yl)amino]amoni; 2,2,2-trifloaxetat (0,91mmol), sau khi tinh ché, thu dugc hop chit
néu & d& muc nay (0,72mmol) duéi dang chat rdn mau tring. UPLC-MS: (ES*, c6 tinh
axit mach ngén): 1,91 phat, m/z 376,9 [M+2]*

N-[[4-]5-amino-4-xyano-1-(3.3-dimetyltetrahydro

yllphenyllmetyl]-2-metoxy-benzamit
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Theo phuong phép chung K, tir hop chat 5-amino-3-(4-bromophenyl)-1-(3,3-
dimetyltetrahydropyran-4-yl)pyrazol-4-cacbonitril (0,27mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,40mmol), sau khi tinh ché, thu dwoc hop
chét néu & d& muc nay (0,21mmol) dudi dang chit rin mau vang. UPLC-MS: (ES*, ¢6
tinh axit mach ngin): 1,64 phut, m/z 460,1 [M+H]*
5-Amino-1-(3,3-dimetyltetrahydropyran-4-yl)-3-[4-[[(2-metoxybenzoyl)amino]

metyllphenyl]pyrazol-4-carboxamit

Theo phuong phdp chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(3,3-
dimetyltetrahydropyran-4-yl)pyrazol-3-yl|phenyl|metyl]-2-metoxy-benzamit
(0,21mmol), sau khi tinh ché, thu dwoc hop chét néu & dé muc nay (0,13mmol) dudi
dang chét rdn. UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,44 phut, m/z 478,1
[M+H]*. UPLC-MS: (ES™, c6 tinh axit mach dai): 3,30 phtt, m/z 478,2 [M+H]*. 'H
NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J= 6,1Hz, 1H), 7,75 (dd, J= 7,6, 1,7Hz, 1H),
7,50-7,40 (m, 5H), 7,15 (d, J = 8,3Hz, 1H), 7,05-7,02 (m, 1H), 6,40 (s, 2H), 4,54 (d, J
= 6,5Hz, 2H), 4,21 (dd, J = 11,1, 4,0Hz, 1H), 4,04-3,90 (m, 4H), 3,51-3,39 (m, 2H),
3,20 (d, J = 11,1Hz, 1H), 2,39-2,29 (m, 1H), 1,58-1,54 (m, 1H), 1,01 (s, 3H), 0,81 (s,
3H).

Vi du 90: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2,6,6-
tetrametyltetrahydropyran-4-yl)pyrazol-4-carboxamit

HoN o

HoN
-

N\ 2
~N HN OMe

tert-Butyl N-[(2.2.6.6-tetrametyltetrahydropyran-4-yliden)amino]carbamat

Theo phwong phip chung E, tr hop chit 2,2,6,6-tetrametyloxan-4-on
(1,60mmol) va fert-butyl carbazat (2,44mmol), sau khi tinh ché, thu dugc hop chit néu
& d muc nay (1,44mmol) duéi dang chit rdn mau tring ngd. '"H NMR (400 MHz,
CDCls, 0): 7,47 (s, 1H), 2,52 (s, 2H), 2,25 (s, 2H), 1,51 (s, 9H), 1,29 (s, 6H), 1,23 (s,
6H).
5-Amino-3-(4-bromophenyl)-1-(2,2.6,6-tetrametyltetrahydropyran-4-yl)pyrazol-4-

cacbonitril
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Hop chét tert-butyl N-[(2,2,6,6-tetrametyltetrahydropyran-4-yliden)
amino]carbamat (1,47mmol) duogc hoa tan trong THF (15ml) va dung dich phirc chat
boran dimetyl sulfua (2M trong THF, 4,40mmol) dugc cho thém vao & nhiét 4o 0°C.
Hbn hop phén tng dugc khudy & nhiét d6 trong phong trong 16 gid. Céc thanh phan
d& bay hoi duoc loai bd dudi ap sudt giam. Phén cin duoc hoa tan trong DCM (5nﬂ)
va TFA (36,10mmol) dugc cho thém vao. Hén hop phan ung dugc khuéy & nhiét do
trong phong trong 1 gid va sau d6 duoc cd dudi ap sut giam. Phan cin dugc hoa tan
trong EtOH (10ml) va hop chit 2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(0,76mmol) va trietylamin (3,80mmol) dugc cho thém vio. Hon hop phan ung duge
gia nhiét t6i nhiét d6 80°C trong 16 gidy, 1am ngudi va cd dudi 4p suét giam. Tinh ché
thém d& thu dugc hop chit néu & d& muc nay (0,19mmol) duéi dang chét rén mau nau.
UPLC-MS: (ES*, c¢6 tinh axit mach ngan): 2,09 phut, m/z 405,0 [M+2]*
N-[[4-[5-amino-4-xyano-1-(2,2.6.6-tetrametyltetrahydropyran-4-yl)pyrazol-3-

yllphenyl]metyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-
(2,2,6,6-tetrametyltetrahydropyran-4-yl)pyrazol-4-cacbonitril  (0,19mmol) va kali
triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide (0,27mmol), sau khi tinh ché, thu
duoc hop chit ndu ¢ d& muc nay (0,08mmol) duési dang chit rin mau vang. UPLC-
MS: (ES*, ¢6 tinh axit mach ngén): 1,78 phut, m/z 488,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2.6,6-

tetrametyltetrahydropyran-4-yDpyrazol-4-carboxamit

Theo phuong phap chung L, t hop chét N-[[4-[5-amino-4-xyano-1-(2,2,6,6-
tetrametyltetrahydropyran-4-yl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit
(0,08mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,03mmol) dudi
dang chét rén mau tring. UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,57 phut, m/z
506,2 [M+H]". UPLC-MS: (ES*, c6 tinh axit mach dai): 3,63 phut, m/z 506,2 [M+H]".
'H NMR (400 MHz, DMSO-ds, d): 8,73 (t, J= 6,1Hz, 1H), 7,75 (dd, J= 7,6, 1,7Hz,
1H), 7,50-7,39 (m, 5H), 7,15 (d, J= 7,9Hz, 1H), 7,06-7,02 (m,1H), 6,48 (s, 2H), 4,75-
4,67 (m,1H), 4,54 (d, J= 6,2Hz, 2H), 3,90 (s,3H), 1,74 (d, J= 7,8Hz, 4H), 1,34 (s,6H),
1,15 (s, 6H).

Vi du 91: 3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit
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3-(4-Bromophenyl)-5-(metylamino)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Hop chit  5-amino-3-(4-bromophenyl)-1-tetrahydropyran-4-yl-pyrazol-4-
cacbonitril (0,86mmol) duoc hoa tan trong MeOH (8ml), paraformaldehyt (2,57mmol)
va natri metoxit (25% khdi lwong trong MeOH, 5,15mmol) duge gia nhiét & nhiét do
70°C trong 1 gid, sau d6 hdn hop nay duoc dé ngudi tré lai dén nhiét d6 trong phong.
Natri bo hydrua (8,58mmol) dugc cho thém vio va hdn hop phén tng duge khudy &
nhiét d6 trong phong trong 16 gio, sau d6 dugc to1 cin than bang nude. Lép nude
duoc chiét bing DCM (3x20ml), va céc 16p hiru co két hop duoc loc qua tAm xdp ky
nuge, va ¢d dudi ap suit gidm. Tinh ché @& thu duoc hop chit néu & d muc nay
(0,65mmol) du6i dang chét rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngin):
1,80 phut, m/z 362,9 [M+2]*

N-[[4-[4-xyano-5-(metylamino)-1-tetrahydropyran-4-yl-pyrazol-3-yl]phenylJmetyl]-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chét 3-(4-bromophenyl)-5-(metylamino)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril ~ (0,65mmol) va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,71mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (0,44mmol) dudi dang chit rin mau trang ngd. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,57 phiit, m/z 446,1 [M+H]*

3-[4-[[(2-Metoxvbenzovl)amino]metyl]phenyl]-5-(metylamino)-1-tetrahydropyran-4-

yl-pyrazol-4-carboxamit

Theo phwong phép chung L, tir hop chét N-[[4-[4-xyano-5-(metylamino)-1-
tetrahydropyran-4-yl-pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,44mmol), sau
khi tinh ché, thu dugc hop chéit néu & d& muc nay (0,04mmol) dudi dang chét rin mau
tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,36 phut, m/z 464,1 [M+H]*. UPLC-
MS (ES*, c¢6 tinh axit mach dai): 3,08 phit, m/z 464,1 [M+H]". 'H NMR (400 MHz,
DMSO-ds, 8): 8,71 (t, J = 6,6Hz, 1H), 7,76 (dd, J = 7,7, 1,8Hz, 1H), 7,54 (d, J =
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8,1Hz, 2H), 7,48 (td, J = 8,4, 1,8Hz, 1H), 7,35 (d, J = 8,2Hz, 2H), 7,15 (d, J = 8,3Hz,
1H), 7,04 (td, J = 8,1, 0,7Hz, 1H), 6,7 (br s, 1H), 5,80 (q, J = 5,2Hz, 1H), 4,53 (d, J =
6,0Hz, 2H), 4,42-4,34 (m, 1H), 3,97 (dd, J = 11,2, 3,8Hz, 2H), 3,90 (s, 3H), 3,53-3,40
(m, 2H), 2,84 (d, J = 5,6Hz, 3H), 2,12-2,00 (m, 2H), 1,80-1,77 (m, 2H).

Vi du 92: 5-amino-1-xyclopentyl-3-[3-flo-4-[[(2-metoxy-5-metyl-
benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

HoN

N-[(4-Bromo-2-flo-pheny])metyl]-2-metoxy-5-metyl-benzamit

Dung dich chtra hgp chit (4-bromo-2-flo-phenyl)methanamin (5,00mmol) trong
THF (4ml), dung dich anhydrit propylphosphonic (50% khéi luong trong EtOAc,
7,50mmol) trong THF (6ml), axit 2-metoxy-5-metylbenzoic (6,04mmol), va N,N-
diisopropyletylamin (8,88mmol) dugc khudy & nhiét 4§ 80°C trong 18 gid. Hbn hop
phan tmg dugc 1am ngudi dén nhiét do trong phong va phan bd gitta EtOAc va dung
dich NH4Cl bdo hoa trong nuée. Lép hitu co duge rira bang nude mubi, lam khd bang
natri sulfat, loc va cd dudi 4p sudt giam. Phan cin dugc tinh ché @ thu dwoc hop chét
néu & d& muyc ndy (3,51mmol). UPLC-MS (ES", ¢6 tinh axit mach ngén): 2,05 phut,
m/z 353,9 [M+2]*
N-[[2-flo-4-(4.4.5.5-tetrametyl-1.3.2-dioxaborolan-2-yl)phenyl|metyl]-2-metoxy-5-

metyl-benzamit

Theo phwong phap chung R, tir hop chit N-[(4-bromo-2-flo-phenyl)metyl]-2-
metoxy-5-metyl-benzamit (3,51mmol), sau khi tinh ché, thu duoc hop chét ndu & dé
muc ndy (3,51mmol). UPLC-MS (ES*, c6 tinh axit mach ng'fm): 2,18 phut, m/z 400,1
[M+H]*

N-[[4-(5-amino-4-xyano-1H-pyrazol-3-y])-2-flo-phenyl]metyl]-2-metoxy-5-metyl-

benzamit

Theo phuong phap chung D, tir hop chét N-[[2-flo-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]metyl]-2-metoxy-5-metyl-benzamit (3,51mmol), sau khi
tinh ché, thu dwoc hop chit néu & d& muc nay (1,03mmol). UPLC-MS (ES*, c6 tinh
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axit mach ngin): 1,86 phit, m/z 380,0 [M+H]*

N-[[4-(5-amino-4-xyano-1-xyclopentyl-

1]-2-metoxy-5-

metyl-benzamit

Xesi cacbonat (1,34mmol), N—[[4-(5-amino-4-xYano-1H—pyrazol—3-y1)-2-ﬂo-
phenyl]metyl]-2-metoxy-5-metyl-benzamit ~ (1,03mmol) va  bromoxyclopentan
(1,13mmol) trong DMF (10ml) dwoc khudy & nhiét @6 80°C trong 3,5 gid, sau d6 hdn
hop nay dwoc 1am ngudi dén nhiét d6 trong phong va phan bd gitta nuée va EtOAc.
Lé6p hitu co duge rira bang nude mubdi, 1am khd béng natri sulfat, loc va co dudi 4p
suét giam. Tinh ché thém @& thu duoc hop chit néu & d& muc nay (0,07mmol). UPLC-
MS (ES*, ¢6 tinh axit mach ngén): 2,21 phut, m/z 448,1 [M+H]*
5-Amino-1-xyclopentyl-3-[3-flo-4-[[(2-metoxy-5-metyl-

benzoyl)amino]metyllphenyllpyrazol-4-carboxamit

Theo phuong phdp chung L, tr hop chat N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2-flo-phenyl]metyl]-2-metoxy-5-metyl-benzamit
(0,07mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay (0,02mmol, hiu
sudt 24%). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,10 phut, m/z 466,2 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,88 phut, m/z 466,1 [M+H]*. 'H NMR (400
MHz, DMSO-ds, 8): 8,68 (t, J = 6,0Hz, 1H), 7,57 (d, J = 2,3Hz, 1H), 7,41 (t, J =
7,9Hz, 1H), 7,34-7,30 (dd, J = 7,9, 1,5Hz, 1H), 7,30-7,28 (m, 1H), 7,28-7,25 (m, 1H),
7,05 (d, J = 8,5Hz, 1H), 6,25 (s, 2H), 4,65-4,60 (m, 1H), 4,56 (d, J = 6,0Hz, 2H), 3,87
(s, 3H), 2,27 (s, 3H), 2,03-1,85 (m, 4H), 1,83-1,72 (m, 2H), 1,65-1,52 (m, 2H).

Vi du 93: 5-amino-1-xyclopentyl-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit

(o]
NH, F
HoN
=

/ O

UN\N HN—i OMe

2-[(4-Bromo-3-flo-phenyl)-hydroxy-metylen]propandinitril
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Theo phuong phép chung W, tir hop chit 4-bromo-3-flobenzoyl clorua
(5,29mmol) va malononitril (0,37ml, 5,81mmol) thu duoc hop chit néu & d& muc nay
(5,15mmol) dudi dang chit rdn mau niu nhat. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,32 phut, m/z 266,9 [M]*

2-[(4-Bromo-3-flo-phenyl)-metoxy-metylen]propandinitril

Theo phuong phap chung X, tir hop chét 2-[(4-bromo-3-flo-phenyl)-hydroxy-
metylen]propandinitril (5,11mmol) va dimetyl sulfat (15,3mmol), sau khi tinh ché, thu
duogc hop chét néu & & muc nay (1,62mmol) duéi dang chit réin mau tring. 'H NMR
(400 MHz, DMSO-ds, 0): 8,06-8,02 (m, 1H), 7,86 (dd, /= 9,1, 1,9Hz, 1H), 7,54-7,52
(m, 1H), 3,92 (s, 3H).

5-Amino-3-(4-bromo-3-flo-phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromo-3-flo-phenyl)-metoxy-
metylen]propandinitril (200mg, 0,71mmol) va xyclopentylhydrazin hydroclorua
(117mg, 0,85mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (0,48mmol)
duéi dang chit rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,06 phut,
m/z 348,9 [M]*

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-y1)-2-flo-phenylimetyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromo-3-flo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (0,46mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,69mmol), sau khi tinh ché, thu dwoc hop
chit néu & d& muc nay (0,19mmol) du6i dang chét rin mau nau nhat. UPLC-MS (EST,
c6 tinh axit mach ngén): 1,80 phat, m/z 434,1 [M+H]*

5-Amino-1-xyclopentyl-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-
4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2-flo-phenyl|metyl]-2-metoxy-benzamit (0,18mmol), sau
khi tinh ché, thu duoc hop chét néu ¢ d&& muc ndy (0,07mmol) dudi dang chét rin mau
nau nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,58 phut, m/z 452,1 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,66 phut, m/z 452,1 [M+H]*. 'H NMR (400
MHz, DMSO-ds, 6): 8,71 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,6, 1,8Hz, 1H), 7,51-7,47
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(m, 1H), 7,43 (t, J = 7,7Hz, 1H), 7,34-7,27 (m, 2H), 7,16 (d, J = 8,2Hz, 1H), 7,07-7,03
(m, 1H), 6,26 (s, 2H), 4,68-4,60 (m, 1H), 4,57 (d, J = 6,0Hz, 2H), 3,91 (s, 3H), 2,01-
1,88 (m, 4H), 1,84-1,76 (m, 2H), 1,63-1,55 (m, 2H).

Vi du 94: 5-amino-1-[frans-4-hydroxytetrahydrofuran-3-yl]-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

HN o
H,N
HO - 0
Hz%tj<N\N HN OMe
H
0

(rel)

trans-4-Hydrazinotetrahydrofuran-3-ol
Dung dich chira 3,6-dioxabixyclo[3.1.0]hexan (11,62mmol) trong EtOH
(39ml), duoc l1am lanh dén 0°C, dugc cho thém nhd giot hydrazin hydrat (55-60%

trong nuée, 29,04mmol). Hon hop phan tmg dugc khudy & nhiét d6 trong phong trong
10 phat va sau d6 dugc gia nhiét téi nhiét d6 60°C trong 16 gid. Hon hop phan mg
duoc ¢ dudi 4p sudt giam & thu dugc hop chit néu & d8 muc nay dang thd
(11,61mmol). 'H NMR (400 MHz, DMSO-ds, 8): 4,06-4,02 (m, 1H), 3,80-3,71 (m,
2H), 3,52-3,43 (m, 2H), 3,07-3,02 (m, 1H).
5-Amino-3-(4-bromophenyl)-1-[trans-4-hydroxytetrahydrofuran-3-yl]pyrazol-4-

cacbonitril

Theo phuwong phép chung H, tr hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril ~ (5,7mmol)  va  trams-4-hydrazinotetrahydrofuran-3-ol
(6,97mmol), sau khi tinh ché, thu duoc hop chit néu & d& muyc niy (5,09mmol). 'H
NMR (400 MHz, DMSO-ds, 8): 7,77-7,64 (m, 4H), 6,85 (m, 2H), 5,52 (d, J = 4,1Hz,
1H), 4,71-4,66 (m, 1H), 4,61-4,55 (m, 1H), 4,17-4,11 (m, 1H), 4,09-4,04 (m, 1H),
3,82-3,77 (m, 1H), 3,67-3,61 (m, 1H).
5-Amino-3-(4-bromophenyl)-1-[trans-4-[tert-butyl(dimetyl)silylJoxytetrahydrofuran-

3-yl]pyrazol-4-cacbonitril

Dung dich chita 5-amino-3-(4-bromophenyl)-1-[frans-4-
hydroxytetrahydrofuran-3-yl]pyrazol-4-cacbonitril (1,43mmol) trong DMF (7,2ml)

duoc cho thém imidazol (3,44mmol), va rert-butyl-clodimetylsilan (3,15mmol). Hbn
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hop phan ting dugc gia nhiét & nhiét d6 50°C trong 16 giv, dugc lam ngudi va sau d6
phan b gitta nuéc va EtOAc. Lép hitu co duge rira bing nude, 1am khd bang natri
sulfat duge loc va sau d6 cd dudi ap sudt giam. Tinh ché thém dé thu dugc hop chit
néu & d& muc nay (0,54mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,27 phut,
m/z 465,0 [M+2]*

N-[[4-[5-amino-1-[frans-4-[tert-butyl(dimetyl)silyl]Joxytetrahydrofuran-3-yl]-4-xyano-

pyrazol-3-yllphenyllmetyl]-2-metoxy-benzamit

Theo phwong phap chung K, to hop chit kali triflo-[[(2-
metoxybenzoyl)amino|metyl]boranuide (0,76mmol) va 5-amino-3-(4-bromophenyl)-1-
[trans-4-[tert-butyl(dimetyl)silyl]oxytetrahydrofuran-3-yl|pyrazol-4-cacbonitril
(0,54mmol), sau khi tinh ché, thu dwoc hop chit néu & d& muc niy (0,39mmol, hiéu
suét 72%). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,00 phit, m/z 548,2 [M]*
5-Amino-1-[frans-4-hydroxytetrahydrofuran-3-yl]-3-[4-[[(2-

metoxybenzovyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-1-[trans-4-[tert-
butyl(dimetyl)silyl]oxytetrahydrofuran-3-yl]-4-xyano-pyrazol-3-yl]phenylJmetyl]-2-
metoxy-benzamit (0,23mmol), sau khi tinh ché, thu dugc hop chét néu & d&& muc nay
(0,04mmol). UPLC-MS (ES*, ¢6 tinh axit mach dai): 2,74 phut, m/z 452,1 [M+H]". 'H
NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J= 6,1Hz, 1H), 7,75 (dd, J =7,7, 1,8Hz, 1H),
7,51-7,39 (m, 5H), 7,15 (d, J = 8,3Hz, 1H), 7,06-7,02 (m, 1H), 6,40 (br s, 2H), 5,46 (d,
J = 4,2Hz, 1H), 4,69-4,62 (m, 1H), 4,57-4,51 (m, 3H), 4,15 (dd, J = 9,0, 6,9Hz, 1H),
4,00 (dd, J=9,3, 5,3Hz, 1H), 3,90 (s, 3H), 3,81 (dd, J= 9,2, 4,6Hz, 1H), 3,62 (dd, J =
9,1, 2,2Hz, 1H).

Vi du 95: 5-amino-1-[3-flotetrahydropyran-4-yl]-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit (ché‘it ddng phan 1)

HN

) 0
N~N HN OMe
o)

tert-Butyl N-[(3-flotetrahydropyran-4-yliden)amino]carbamat
Theo phuong phap chung E, to hop chét 3-flodihydro-2H-pyran-4(3H)-on
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(1,48mmol) va fert-butyl carbazat (2,22mmol), thu duge hop chit néu & ¢ muc nay
dang thd (1,48mmol). 'H NMR (400 MHz, CDCl, 8): 7,79 (s, 1H), 5,00 (d, J =
47,8Hz, 1H), 4,33 (d, J = 13,7Hz, 1H), 4,2(‘)-4,13‘ (m, 1H), 3,79-3,63 (m, 1H), 3,54-
3,45 (m, 1H), 2,68-2,57 (m, 1H), 2,53-2,45 (m, 1H), 1,54 (s, 9H).
5-Amino-3-(4-bromophenyl)-1-(3-flotetrahydropyran-4-yl)pyrazol-4-cacbonitril

Theo phuong phap chung O, tir hop chét tert-butyl N-[(3-flotetrahydropyran-4-
yliden)amino]carbamat (1,48mmol) trong THF (4,9ml) va 2-[(4-bromophenyl)-
metoxy-metylen]propandinitril (0,99mmol), sau khi tinh ché, thu duoc hop chat néu &
d& muc nay (chit ddng phan 1, 0,50mmol) va hop chit néu & d& muc nay (chét dong
phan 2, 0,22mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngin, chit ddng phan 1): 1,66
phit, m/z 366,9 [M+2]*. UPLC-MS (ES*, ¢6 tinh axit mach ngén, chit déng phan 2):
1,77 phit, m/z 366,9 [M+2]*

N-[[4-[5-amino-4-xyano-1-(3-flotetrahydropyran-4-yl)pyrazol-3-yl]phenyllmetyl]-2-

metoxy-benzamit (chit ddng phan 1)

Theo phuong phap chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,70mmol) va 5-amino-3-(4-bromophenyl)-1-
(3-flotetrahydropyran-4-yl)pyrazol-4-cacbonitril (chit déng phan 1, 0,50mmol), sau
khi tinh ché, thu duoc hop chit néu & d& muc nay (chét ddng phéan 1, 0,40mmol).
UPLC-MS (ES", c6 tinh axit mach ngén): 1,47 phut, m/z 450,1 [M+H]*
5-Amino-1-[3-flotetrahydropyran-4-yl1]-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit ( chit ddng phén 1)

Theo phuwong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(3-
flotetrahydropyran-4-yl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (chit ddng
phén 1, 0,40mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (chat dong
phéan 1, 0,13mmol) dudi dang chét réin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach
dai): 2,92 phut, m/z 468,1 [M+H]". 'H NMR (400 MHz, DMSO-ds, 6): 8,73 (t, J =
6,2Hz, 1H), 7,75 (dd, J = 7,6, 1,7Hz, 1H), 7,51-7,39 (m, 5H), 7,15 (d, J = 8,1Hz, 1H),
7,05-7,03 (m, 1H), 6,45 (br s, 2H), 4,94-4,74 (m, 1H), 4,62-4,48 (m, 3H), 4,09-3,98
(m, 2H), 3,90 (s, 3H), 3,72-3,44 (m, 2H), 2,63 (dd, J= 13,0, 4,9Hz, 1H), 1,81-1,71 (m,
1H).

Vi du 96: 5-amino-1-[3-flotetrahydropyran-4-yl]-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit (chat ddng phan 2)
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N-[[4-[5-amino-4-xyano-1-(3-flotetrahydropyran-4-yl)pyrazol-3-ylJphenyl]metyl]-2-

metoxy-benzamit (chit ddng phan 2)

Theo phuong phiap chung K, to hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,3 1mmol) va 5-amino-3-(4-bromophenyl)-1-
(3-flotetrahydropyran-4-yl)pyrazol-4-cacbonitril (chit ddng phan 2, 0,22mmol), sau
khi tinh ché, thu dugc hop chit néu & d& muc nay (chit ddng phan 2, 0,16mmol, hiéu
suét 72%). UPLC-MS (ES®, ¢6 tinh axit mach ngén): 1,54 phut, m/z 450,1 [M+H]*
5-Amino-1-[3-flotetrahydropyran-4-yl]-3-[4-[[(2-metoxybenzoyl)amino]

metyl]phenyllpyrazol-4-carboxamit (chit ddng phan 2)

Theo phuong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(3-
flotetrahydropyran-4-yl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit (chit ddng
phan 2, 0,16mmol), sau khi tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai
bing MeOH 0-10% trong DCM va t4i két tinh thém ra khoi DCM, thu dugc hop chét
5-amino-1-[3-flotetrahydropyran-4-yl]-3-[4-[[(2-metoxybenzoyl)amino]metyl]|phenyl]
pyrazol-4-carboxamit (chit ddng phan 2, 0,02mmol). UPLC-MS (ES*, ¢6 tinh axit
mach dai): 3,09 phuat, m/z 468,1 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J
= 6,1Hz, 1H), 7,76 (dd, J = 7,6, 1,6Hz, 1H), 7,52-7,40 (m, SH), 7,16 (d, J = 8,2Hz,
1H), 7,04 (t, J = 7,7Hz, 1H), 6,45 (br s, 2H), 5,03-4,82 (m, 1H), 4,65-4,52 (m, 3H),
4,18 (dd, J = 10,6, 5,4Hz, 1H), 3,97-3,91 (m, 1H), 3,91 (s, 3H), 3,49-3,38 (m, 1H),
3,33 (m, 1H), 2,09-1,91 (m, 2H).

Vi du 97: 3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)-1-
tetrahydrofuran-3-yl-pyrazol-4-carboxamit

H,N

-206-



32417

3-(4-Bromophenyl)-5-(metylamino)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Theo phuong phap chung W, tir hop chdt 5-amino-3-(4-bromophenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (100mg, 0,30mmol), sau khi tinh ché, thu
dugc hop chét néu & d& muc nay (64mg, 0,18mmol, hi¢u sudt 61%) duéi dang chét rin
mau tring. UPLC-MS: (ES*, c6 tinh axit mach ngén): 1,80 phut, m/z 348,9 [M+2]*
N-[[4-[4-xyano-5-(metylamino)-1-tetrahydrofuran-3-yl-pyrazol-3-yl]phenyljmetyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chét 3-(4-bromophenyl)-5-(metylamino)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril ~ (0,18mmol) va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,27mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (0,18mmol) du6i dang chit rin mau vang. UPLC-MS: (ES™, ¢6
tinh axit mach ngan): 1,58 phut, m/z 432,1 [M+H]*
3-[4-[[(2-Metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)-1-tetrahydrofuran-3-

yl-pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chét N-[[4-[4-xyano-5-(metylamino)-1-
tetrahydrofuran-3-yl-pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,13mmol), sau
khi tinh ché, thu dugc hop chit néu & d& muc nay (0,03mmol) dudi dang chét rin mau
tring. UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,36 phut, m/z 450,1 [M+H]". UPLC-
MS: (ES®, c6 tinh axit mach dai): 3,08 phut, m/z 450,1 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,6, 1,6Hz, 1H), 7,54 (d, J =
8,2Hz, 2H), 7,51-7,44 (m, 1H), 7,36 (d, J = 8,2Hz, 2H), 7,15 (d, J = 8,3Hz, 1H), 7,06-
7,02 (m, 1H), 5,92 (q, J = 5,4Hz, 1H), 5,04-4,95 (m, 1H), 4,53 (d, J = 5,9Hz, 2H),
4,07-3,95 (m, 2H), 3,90 (s, 3H), 3,88-3,79 (m, 2H), 2,85 (d, J = 5,5Hz, 3H), 2,33-2,24
(m, 2H).

Vi du 98: 5-amino-1-(3,4-diflophenyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit

H,N

0
H,N
—
N/ o
FQ/ N HN OMe
F
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5-Amino-3-(4-bromophenyl)-1-(3.4-diflophenyl)pyrazol-4-cacbonitril

Theo phuong phip chung H, t&r hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril  (0,57mmol) va  (3,4-diflophenyl)hydrazinium  clorua
(0,68mmol), sau khi tinh ché, thu dwoc hop chit néu & d& muc nay (0,30mmol, hiéu
suét 53%) dudi dang chit rin mau tring. UPLC-MS (ES*, c¢6 tinh axit mach ngin):
1,96 phut, m/z 376,9 [M+2]*

N-[[4-[5-amino-4-xyano-1-(3.4-diflophenyl)pyrazol-3-yl]phenyllmetyl]-2-metoxy-

benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(3,4-
diflophenyl)pyrazol-4-cacbonitril (0,30mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,46mmol), sau khi tinh ché, thu dugc hop
chét néu & d& muc nay (0,08mmol) duéi dang chét rin mau be. UPLC-MS (ES™, ¢6
tinh axit mach ngan): 1,71 phut, m/z 460,1 [M+H]*

5-Amino-1-(3.4-diflophenyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl|pyrazol-

4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(3,4-
diflophenyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,08mmol), sau khi tinh
ché, thu duoc hop chét néu & dé muc nay (0,02mmol) duéi dang chit rin mau tring
nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,55 phut, m/z 478,1 [M+H]*. UPLC-
MS (ES", c6 tinh axit mach dai): 3,60 phut, m/z 478,1 [M+H]*. 'H NMR (400 MHz,
DMSO-ds, 8): 8,76 (t, J = 6,1Hz, 1H), 7,77-7,70 (m, 2H), 7,66-7,44 (m, 7TH), 7,17-7,15
(m, 1H), 7,07-7,02 (m, 1H), 6,59 (s, 2H), 4,57 (d, J = 6,0Hz, 2H), 3,91 (s, 3H)

Vi du 99: 5-amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

OMe

2-[(4-Bromo-2-flo-phenyl)-hydroxy-metylen]propandinitril

Theo phuong phdp chung W, tor hop chit 4-bromo-2-flo benzoyl clorua

(14,1mmol) va malononitril (15,5mmol) thu dugc hop chét néu & d& myc nay dang thd
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(14,1mmol). UPLC-MS (ES’, c6 tinh axit mach ngén): 1,21 phit, m/z 266,7 [M]

2-[(4-Bromo-2-flo-phenyl)-metoxy-metylen]propandinitril

Theo phuong phép chung X, tir hop chét 2-[(4-bromo-2-flo-phenyl)-hydroxy-
metylen]propandinitril (14,6mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc
ndy (10,52mmol) duéi dang chét rin mau trang. UPLC-MS (ES, ¢6 tinh axit mach
ngén): 1,68 phut, m/z 280,8 [M]*

5-Amino-3-(4-bromo-2-flo-phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Theo phuwong phép chung H, tir hop chét 2-[(4-bromo-2-flo-phenyl)-metoxy-
metylen]propandinitril (0,92mmol) va tetrahydropyran-4-ylhydrazin hydroclorua
(1,11mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,82mmol) & dang
mang khong mau. UPLC-MS (ES", c¢6 tinh axit mach ngén): 1,65 phut, m/z 366,9
[M+2]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,74mmol) va 5-amino-3-(4-bromo-2-flo-
phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril (0,49mmol), sau khi tinh ché,
thu duge hop chit néu & d& muc nay (0,28mmol) duéi dang chét rén mau tring nga.
UPLC-MS (ES+, ¢6 tinh axit mach ngéan): 1,48 phut, m/z 450,1 [M+H]*

5-Amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-4-yl-

pyrazol-4-carboxamit

Theo phuong phip chung M, tu hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)-3-flo-phenyl|metyl]-2-metoxy-benzamit
(0,28mmol), sau khi tinh ché, thu duoc hop chét néu & d& muyc nay (0,09mmol) dudi
dang chit rin mau tring. UPLC-MS (ES+, c6 tinh axit mach ngén): 1,31 phit, m/z
468,1 [M+H]". UPLC-MS (ES+, c6 tinh axit mach dai): 2,96 phut, m/z 468,1 [M+H]".
"H NMR (400 MHz, DMSO-ds, d): 8,79 (t, J = 6,1Hz, 1H), 7,73 (dd, J = 7,7, 1,8Hz,
1H), 7,51-7,47 (m, 1H), 7,40 (dd, J = 8,2, 7,5Hz, 1H), 7,27-7,22 (m, 2H), 7,16 (dd, J =
8,3, 0,6Hz, 1H), 7,07-7,03 (m, 1H), 6,34 (s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,41-4,31
(m, 1H), 3,99-3,92 (m, 2H), 3,90 (s, 3H), 3,46-3,38 (m, 2H), 2,02-1,89 (m, 2H), 1,82-
1,73 (m, 2H).

Vi du 100: 5-amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
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tetrahydrofuran-3-yl-pyrazol-4-carboxamit

OMe

5-Amino-3-(4-bromo-2-flo-phenyl)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromo-2-flo-phenyl)-metoxy-
metylen]propandinitril (0,77mmol) va tetrahydrofuran-3-ylhydrazin hydroclorua
(0,92mmol), sau khi tinh ché, thu duge hop chét néu & d& muc ndy (0,69mmol) & dang
mang khong mau. UPLC-MS (ES*, c¢6 tinh axit mach ngén): 1,63 phit, m/z 352,9
[M+2]*

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-2-

metoxy-benzamit

" Theo phuwong phap chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,48mmol) va 5-amino-3-(4-bromo-2-flo-
phenyl)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (0,37mmol), sau khi tinh ché, thu
duoc hop chit néu & d& muc ndy (0,23mmol) dudi dang chét rin mau tring nga.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,47 phit, m/z 436,0 [M+H]*
5-Amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydrofuran-3-yl-

pyrazol-4-carboxamit

Theo phuong phap chung M, to hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydrofuran-3-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-2-metoxy-benzamit (98mg,
0,23mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (42mg, 0,09mmol,
hidu sut 41%) dudi dang chat ran mau tréng. UPLC-MS (ES+, c6 tinh axit mach
ngan): 1,31 phit, m/z 454,1 [M+H]*. UPLC-MS (ES+, c6 tinh axit mach dai): 2,96
phut, m/z 454,1 M+H]*. 'H NMR (400 MHz, DMSO-ds, 9): 8,78 (t, J = 6,0Hz, 1H),
7,73 (dd, J = 7,7, 1,8Hz, 1H), 7,51-7,47 (m, 1H), 7,40 (dd, J = 8,1, 7,6Hz, 1H), 7,277-
7,22 (m, 2H), 7,18-7,13 (m, 1H), 7,06-7,04 (m, 1H), 6,36 (s, 2H), 4,98-4,90 (m, 1H),
4,55 (d, J = 6,1Hz, 2H), 4,01-3,91 (m, 2H), 3,90 (s, 3H), 3,82-3,75 (m, 2H), 2,29-2,20
(m, 2H)

Vi du 101: S-amino-1-xyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]-2-metyl-
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phenyl]pyrazol-4-carboxamit

(4-Bromo-3-metyl-phenyl)methanamin

Dung dich chira 4-bromo-3-metylbenzonitril (5,10mmol) trong THF (30ml) va
dung dich phitc chit boran dimetyl sulfua (2M trong THF, 15,30mmol) dugc khudy &
nhiét d6 0°C trong 30 phut trude khi duge lam 4m dén RT va khudy trong 18 gio. Hon
hop phan tmg duoc toi bing MeOH (30ml) va cd dudi 4p sudt gidm. Phan cin dugc
phan b gitra EtOAc va dung dich NaOH 1M trong nuée. Lép hitu co duge rira bang
nuée mudi, 1am khd bang natri sulfat, loc va cd duéi ap sudt giam dé thu dwgc hop
chit néu & d& muc nay dang tho (5,10mmol). 'H NMR (400 MHz, CDCls, 8): 7,43-
7,50 (m, 1H), 7,21-7,15 (m, 1H), 6,95-7,03 (m, 1H), 3,80 (s, 2H), 2,39 (s, 3H).

N-[(4-Bromo-3-metyl-phenyl)metyl]-2-metoxy-benzamit

Hop chét (4-bromo-3-metyl-phenyl)methanamin (5,10mmol) dugc hoa tan
trong THF (20ml) va N,N-diisopropyletylamin (15,29mmol) duoc lam lanh dén nhiét
dd 0°C trude khi cho thém 2-metoxybenzoyl clorua (5,61mmol) vao va sau do hén
hop nay dugc khudy & nhiét d6 0°C trong 20 phut. Hon hop phan tmg duge lam 4m
dén RT va khudy trong 66 gid. Hdn hop phan Gmg nay duogc tdi béng dung dich NH4Cl
bdo hoa trong nude va co6 dudi ap sut giam. Phin cin duge chiét bang EtOAc va rta
bing nudc mubi. Lép hitu co duge lam khd bang natri sulfat, loc va ¢6 dudi ap suAt
giam. Tinh ché d thu dwgc hop cht néu & d& myc nay (5,10mmol). UPLC-MS (ES,
¢6 tinh axit mach ngén): 2,01 phat, m/z 335,9 [M+2]"
2-Metoxy-N-[[3-metyl-4-(4.4.5.,5-tetrametyl-1,3.2-dioxaborolan-2-

yDphenyl]metyl]benzamit

Theo phuong phap chung R, tir hop chét N-[(4-bromo-3-metyl-phenyl)metyl]-
2-metoxy-benzamit (5,1mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay
(3,82mmol). UPLC-MS (ES*, c6 tinh axit mach ngan): 2,15 phut, m/z 382,1 [M+H]*

3-Amino-5-bromo-1H-pyrazol-4-cacbonitril

Dung dich chita 3-amino-4-xyanopyrazol (46,25mmol) trong MeCN (180ml) va
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N-bromosucxinimit (60,1mmol) & nhiét d¢ 0°C dugc lam Am dn RT va khudy trong
16 gid. Hon hop phéan tng duoc c6 dudi ap suit giam va phan cin dugc tinh ché dé thu
dwoc hop chit néu & d& muc nay (22,4mmol). UPLC-MS (ES®, c6 tinh axit mach
ngén): 0,98 phat, m/z 188,8 [M+2]*

5-Amino-3-bromo-1-xyclopentyl-pyrazol-4-cacbonitril

Xesi cacbonat  (33,6mmol), 3-amino-5-bromo-1H-pyrazol-4-cacbonitril
(22,4mmol) va bromoxyclopentan (2,64ml, 24,6mmol) trong MeCN (170ml) dugc
khuéy & nhiét 46 80°C trong 19 gid, sau d6 hdn hop ndy dwoc lam ngudi dén nhiét do
trong phong va phan bd gitta nuéc va EtOAc. Lép hitu co duge ria bing nuée mudi,
1am kho bing natri sulfat, loc va c6 duéi ap suit giam. Tinh ché dé thu dugc hop chit
néu & d& muc nay (1,00g, 3,92mmol, hi¢u suit 18%). UPLC-MS (ES", c6 tinh axit
mach ngén): 1,58 phit, m/z 256,9 [M+2]*

5-Amino-3-bromo-1-xyclopentyl-pyrazol-4-carboxamit

Theo phwong phép chung M, tir hop chit 5-amino-3-bromo-1-xyclopentyl-
pyrazol-4-cacbonitril (3,92mmol), sau khi tinh ché, thu dugc hop chit néu & @& muc
ndy (2,87mmol). UPLC-MS (ES*, c6 tinh axit mach ngin): 1,32 phit, m/z 274,8
[M+2]*

5-Amino-1-xvyclopentyl-3-[4-[[(2-metoxybenzoyl)amino]metyl]-2-metyl-

phenyllpyrazol-4-carboxamit

Hon hop chaa kali cacbonat (2,40mmol), 2-metoxy-N-[[3-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenylJmetyl]benzamit (0,60mmol) va 5-amino-3-
bromo-1-xyclopentyl-pyrazol-4-carboxamit (0,57mmol) trong EtOH (3ml) va nudc
(0,6ml) duwoc suc va loai khi bing nito. Hop chit [1,1'-bis(di-tert-
butylphosphino)feroxen]diclopaladi (II) (0,12mmol) dugc cho thém vao. Dung dich
nay duoc bit kin va gia nhiét dén nhiét d§ 120°C trong 1 gid trong 16 vi séng. Sau do,
hén hop phan tmg dugc loc qua tAm Celite® va ria bang DCM, sau d6 duge c¢d duéi
ap suat giam. Tinh ché @& thu dwoc hop chit néu & d& muc ndy (0,06mmol). UPLC-
MS (ES*, ¢6 tinh axit mach ngén): 1,55 phut, m/z 448,1 [M+H]*. UPLC-MS (ES*, ¢6
tinh axit mach dai): 3,59 phut, m/z 448,2 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 3):
8,71 (t, J= 6,1Hz, 1H), 7,74 (dd, J = 7,5,1,9Hz, 1H), 7,50-7,45 (m, 1H), 7,29 (s, 1H),
7,27-7,19 (m, 2H), 7,15 (d, J = 8,6Hz, 1H), 7,03 (td, J= 7,5, 1,0Hz, 1H), 6,37 (s, 2H),
4,66-4,58 (m, 1H), 4,52 (d, J = 6,1Hz, 2H), 3,89 (s, 3H), 2,13 (s, 3H), 2,01-1,92 (m,
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2H), 1,92-1,82 (m, 2H), 1,81-1,71 (m, 2H), 1,63-1,52 (m, 2H).

Vi du 102: 5-amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit

5-Amino-3-(4-bromo-2-flo-phenyl)-1-tetrahydropyran-3-yl-pyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chit 2-[(4-bromo-2-flo-phenyl)-metoxy-
metylen]propandinitril (0,82mmol) va tetrahydropyran-3-ylhydrazin hydroclorua
(0,99mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (0,42mmol) duéi
dang chét rin mau trang nga. UPLC-MS (ES™, ¢6 tinh axit mach ngin): 1,54 phit, m/z
366,9 [M+2]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)-3-flo-phenylmetyl]-2-

metoxy-benzamit

Theo phuong phap chung K, to hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl|boranuide (0,63mmol) va 5-amino-3-(4-bromo-2-flo-
phenyl)-1-tetrahydropyran-3-yl-pyrazol-4-cacbonitril (0,42mmol), sau khi tinh ché,
thu duge hop chét néu & d& muc nay (0,16mmol) duéi dang chit rin mau tring nga.
UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,54 phut, m/z 450,0 [M+H]*

5-Amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-3-yl-

pyrazol-4-carboxamit

Theo phuong phidp chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-2-metoxy-benzamit
(0,28mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,03mmol, hiéu
sudt 11%) dudi dang chét rdn mau tring. UPLC-MS (ES+, ¢6 tinh axit mach ngin):
1,37 phit, m/z 468,1 [M+H]*. UPLC-MS (ES+, c6 tinh axit mach dai): 3,12 phtt, m/z
468,1 M+H]". 'TH NMR (400 MHz, DMSO-ds, &): 8,78 (t, J= 6,1Hz, 1H), 7,73 (dd, J
=76, 1,7Hz, 1H), 7,51-7,46 (m, 1H), 7,40 (dd, J = 8,2, 7,5Hz, 1H), 7,27-7,21 (m, 2H),
7,16 (dd, J = 8,3, 0,6Hz, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,37 (s, 2H), 4,55 (d, J =
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6,1Hz, 2H), 4,32-4,22 (m, 1H), 3,90 (s, 3H), 3,89-3,80 (m, 2H), 3,52 (dd, J = 10,5Hz,
1H), 3,35-3,25 (m, 1H), 2,02-1,94 (m, 2H), 1,77-1,61 (m, 2H)

Vi du 103: 5-amino-1-(2-floxyclopentyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit

H,N

o
H,N
-
E \ ) 0
%j/ ~N HN—? OMe

tert-Butyl N-[(2-floxyclopentyliden)amino]carbamat

Dung dich  chta  N-flobenzensulfonimit  (1,85mmol) va  1-
(trimetylsiloxy)xyclopenten (1,69mmol) trong THF (8ml) & nhiét 46 trong phong dugc
khudy & nhiét d6 trong phong trong 5 gid, sau d6 fert-butyl carbazat (1,69mmol) dugc
cho thém vao. Hdn hop phan Gng duoc khudy & nhiét do trong phong trong 16 gid nira,
sau d6 duge ¢d dudi ap sudt giam. Tinh ché thém dé thu dugc hop chit néu & d& muc
nay (1,20mmol) duéi dang chit rin mau trdng nga. UPLC-MS (ES", ¢6 tinh axit mach
ngén): 1,41 phat, m/z 217 [M+H]*

5-Amino-3-(4-bromophenyl)-1-(2-floxyclopentyl)pyrazol-4-cacbonitril

Theo phuong php chung O & nhiét 0 trong phong, tir hop chit tert-butyl N-
[(2-floxyclopentyliden)amino]carbamat (1,20mmol) va 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,80mmol), sau khi tinh ché, thu duoc hop chit néu & ¢ muc
nay (0,24mmol) dudi dang chit rin mau trdng nga. UPLC-MS (ES™, ¢6 tinh axit mach
ngén): 1,89 phut, m/z 350,9 [M+2]*

N-[[4-[5-amino-4-xyano-1-(2-floxyclopentyl)pyrazol-3-ylJphenyl Jmetyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop cht 5-amino-3-(4-bromophenyl)-1-(2-
floxyclopentyl)pyrazol-4-cacbonitril (0,24mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]|boranuide (0,28mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc nay (0,24mmol) duéi dang chit rin mau tring. UPLC-MS (ES*, c¢6
tinh axit mach ngén): 1,65 phut, m/z 434,0 [M+H]*
5-Amino-1-(2-floxyclopentyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-

4-carboxamit
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Theo phuwong phip chung M, tr hop chit N-[[4-[5-amino-4-xyano-1-(2-
floxyclopentyl)pyrazol-3-yl|phenyl]metyl]-2-metoxy-benzamit (0,24mmol), sau Kkhi
tinh ché, thu duge hop chit néu & d& muc nay (0,09mmol) duéi dang chit rén mau
tring. UPLC-MS (ES®, ¢6 tinh axit mach ngén): 1,44 phit, m/z 452,1 [M+H]". UPLC-
MS (ES*, ¢6 tinh axit mach dai): 3,38 phat, m/z 452,1 [M+H]". '"H NMR (400 MHz,
DMSO-ds, 8): 8,74 (t, J = 6,1Hz, 1H), 7,76 (dd, J = 7,7, 1,7Hz, 1H), 7,52-7,38 (m,
5H), 7,16 (d, J = 8,3Hz, 1H), 7,08-7,01 (m, 1H), 6,39 (s, 2H), 5,27-5,07 (m, 1H), 4,60-
4,45 (m, 3H), 3,90 (s, 3H), 2,65-2,41 (m, 1H), 2,09-1,83 (m, 4H), 1,76-1,55 (m, 1H).

Vi du 104: 5-amino-1-(2,6-dimetyltetrahydropyran-4-yl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl|phenyl]pyrazol-4-carboxamit

N-N HN OMe
Q

tert-Butyl N-[(2.6-dimetyltetrahydropyran-4-yliden)amino]carbamat

Theo phuong phdp chung E, tir hop chét 2,6-dimetyloxan-4-on (200mg,
1,56mmol) va fert-butyl carbazat (217mg, 1,64mmol), sau khi tinh ché, thu duoc hop
chét néu & @& muc nay (0,88mmol) dudi dang chét rin mau tring nga. '"H NMR (400
MHz, CDCls, §): 7,52 (s, 1H), 3,69-3,61 (m, 1H), 3,59-3,51 (m, 1H), 2,59-2,50 (m,
2H), 2,13-2,07 (m, 1H), 1,82-1,75 (m, 1H), 1,53 (s, 9H), 1,33 (d, J = 6,0Hz, 3H), 1,28
(d, J=5,9Hz, 3H)

5-Amino-3-(4-bromophenyl)-1-(2.6-dimetyltetrahydropyran-4-yl)pyrazol-4-cacbonitril

Theo phuong phdp chung O, tr hop chit fert-butyl N-[(2,6-
dimetyltetrahydropyran—4-yliden)anﬁno]carbamat (0,88mmol) va 2-[(4-bromophenyl)-
metoxy-metylen]propandinitril (0,76mmol), sau khi tinh ché, thu dugc hop chét néu &
d& muc nay (0,29mmol) dudi dang chét rin mau nau. UPLC-MS: (ES™, ¢6 tinh axit
mach ngén): 1,91 phut, m/z 376,9 [M+2]*
N-[[4-[5-Amino-4-xyano-1-(2.6-dimetyltetrahydropyran-4-yl)pyrazol-3-

vllphenyl]lmetyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2,6-
dimetyltetrahydropyran-4-yl)pyrazol-4-cacbonitril (0,29mmol) va kali triflo-[[(2-
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metoxybenzoyl)amino]metyl]boranuide (0,61mmol), sau khi tinh ché, thu dwgc hop
chét néu & d& muc nay (0,25mmol) duéi dang chét rin mau nau. UPLC-MS: (ESY, ¢6
tinh axit mach ngén): 1,63 phut, m/z 460,1 [M+H]*
5-Amino-1-(2,6-dimetyltetrahydropyran-4-yl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,6-
dimetyltetrahydropyran-4-yl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit
(0,25mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (0,02mmol) dudi
dang chit rin mau tring nga. UPLC-MS: (ES™, ¢6 tinh axit mach ngén): 1,42 phit, m/z
4782 [M+H]". UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 3,26 phat, m/z 478,2
[M+H]". 'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,2Hz, 1H), 7,75 (dd, J= 7.6,
1,7Hz, 1H), 7,50-7,39 (m, 5H), 7,15 (d, J = 8,3Hz, 1H), 7,06-7,02 (m, 1H), 6,36 (s,
2H), 4,54 (d, J = 6,1Hz, 2H), 4,43-4,35 (m, 1H), 3,90 (s, 3H), 3,59-3,52 (m, 2H), 1,83-
1,79 (m, 2H), 1,62-1,53 (m, 2H), 1,14 (d, J= 6,1Hz, 6H)

Vi du 105: 5-amino-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-

tetrahydrofuran-3-yl-pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)-3-flo-phenyljmetyl]-5-

flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromo-2-flo-phenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril  (0,31mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,34mmol), sau khi tinh ché, thu duoc hop
chét néu ¢ d& muc nay (0,33mmol) dudi dang dau mau vang. UPLC-MS (ES¥, ¢6 tinh
axit mach ngén): 1,52 phut, m/z 454,1 [M+H]*
5-Amino-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]|phenyl]-1-

tetrahvdrofuran-3-yl-pyrazol-4-carboxamit

Theo phuong phédp chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
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tetrahydrofuran-3-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-5-flo-2-metoxy-benzamit
(0,33mmol), sau khi tinh ché, thu dugc hop chét néu & dé myc nay (0,06mmol) dudi
dang chit rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngin): 1,36 phut, m/z
472,1 [M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 3,08 phut, m/z 472,0 [M+H]".
"H NMR (400 MHz, DMSO-ds, d): 8,89 (t, J = 6,1Hz, 1H), 7,50 (dd, J = 9,2, 3,3Hz,
1H), 7,43-7,32 (m, 2H), 7,26-7,18 (m, 3H), 6,37 (s, 2H), 4,98-4,91 (m, 1H), 4,56 (d, J
= 6,1Hz, 2H), 4,01-3,92 (m, 2H), 3,90 (s, 3H), 3,82-3,77 (m, 2H), 2,30-2,21 (m, 2H).

Vi du 106: 5-amino-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)-3-flo-phenylJmetyl]-5-

flo-2 metoxy-benzamit

Theo phwong phap chung K, tir hop chét 5-amino-3-(4-bromo-2-flo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril (0,30mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,33mmol), sau khi tinh ché, thu dwoc hop
chit néu & d& muc nay (0,31mmol) dusi dang diu mau vang. UPLC-MS (ES*, c6 tinh
axit mach ngén): 1,53 phut, m/z 468,1 [M+H]*

5-Amino-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-

tetrahvdropyran-4-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chét N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-5-flo-2-metoxy-benzamit
(0,31mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,10mmol) dudi
dang chét rin mau tring. UPLC-MS (ES', c6 tinh axit mach ngén): 1,36 phit, m/z
486,1 [M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 3,08 phut, m/z 486,1 [M+H]".
"H NMR (400 MHz, DMSO-ds, 8): 8,89 (t, J = 6,1Hz, 1H), 7,50 (dd, /= 9,2, 3,3 Hz
1H), 7,43-7,32 (m, 2H), 7,26-7,18 (m, 3H), 6,35 (s, 2H), 4,56 (d, J = 6,1Hz, 2H), 4,41-
4,34 (m, 1H), 3,99-3,95 (m, 2H), 3,91 (s, 3H), 3. ,48-3,36 (m, 2H), 2,01-1,91 (m, 2H),
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1,80-1,70 (m, 2H).

Vidu 107: 5-amin0-3-[2-ﬂ0-4-[[(5—ﬂo-2-metoxy-benzoyl)amino]métyl]phenyl]—l-
tetrahydropyran-3-yl-pyrazol-4-carboxamit

F

N-[[4-(5-amino-4-xvano-1-tetrahydropyran-3-yl-pyrazol-3-y1)-3-flo-phenyl]lmetyl]-5-

flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromo-2-flo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril  (0,19mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]Jboranuide (0,28mmol), sau khi tinh ché, thu dwoc hop
chit néu ¢ d& muc nay (0,21mmol, hidu suit dinh lwong theo 1y thuyét) duéi dang dau
mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,59 phut, m/z 468,1 [M+H]*
5-Amino-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-

tetrahydropyran-3-yl-pyrazol-4-carboxamit

Theo phuong phip chung M, tir hop chét N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)-3-flo-phenyl]metyl]-5-flo-2-metoxy-benzamit
(0,21mmol), sau khi tinh ché, thu dugc hop chét néu & d& muyc nay (0,06mmol) dusi
dang chit rén mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,42 phat, m/z
486,1 [M+H]". UPLC-MS (ES", ¢6 tinh axit mach dai): 3,24 phut, m/z 486,1 [M+H]".
'H NMR (400 MHz, DMSO-ds, §): 8,89 (t, J = 6,1Hz, 1H), 7,50 (dd, J = 9,1, 3,3Hz,
1H), 7,42-7,32 (m, 2H), 7,26-7,18 (m, 3H), 6,38 (s, 2H), 4,56 (d, J = 6,1Hz, 2H), 4,32-
4,24 (m, 1H), 3,91 (s, 3H), 3,87-3,83 (m, 2H), 3,31 (m, 2H), 2,02-1,96 (m, 2H), 1,76-
1,66 (m, 2H).

Vi du 108: 5-(diflometyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

NN HN OMe
;7
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Etyl-4.4-diflo-2-(metoxymetylen)-3-oxo-butanoat

Dung dich chita trimetyl orthoformat khan (15,3mmol) va etyl 4,4-diflo-3-
oxobutanoat (7,64mmol) trong anhydrit axetic (3ml) dugc gia nhiét & nhiét do 90°C
trong 16 gidr trong diéu kién Dean-Stark, sau d6 1am ngudi va co hdn hop nay dudi ap
sudt giam d& thu duoc hop chit néu & d& muc nay dang tho (7,30mmol) 1a diu mau
nau. 'H NMR (400 MHz, CDCls, 8, hdn hop c4c chat ddng phan): 7,81 (s, 0,5H), 7,79
(s, 0,5H), 6,58-6,22 (m, 1H), 4,39-4,25 (m, 2H), 4,15 (s, 1,5H), 4,12 (s, 1,5H), 1,38-
1,31 (m, 3H).

Etyl 5-(diflometyl)-1H-pyrazol-4-carboxylat

Dung dich chira etyl-4,4-diflo-2-(metoxymetylen)-3-oxo-butanoat (2,40mmol)
trong MeOH (8ml) va hydrazin hydrat (55-60% trong nuéc, 2,40mmol) dugc khudy &
nhiét do trong phong trong 16 gio. Sau do6 tht ca cac thanh phan d& bay hoi dugc loai
b6 dudi 4p sudt giam. Phan cin dugce pha lodng trong EtOAc. Cac 16p dugc phan bb va
16p hitu co dugce rira 1an lugt bang nudc (x2), sau d6 rira bing nuwdc mudi, lam khd
bang natri sulfat, loc va c¢6 dudi 4p suit giam dé thu duogc hop chét néu & dé muc nay
dang tho (1,81mmol, hidu suit 75%) 1a ddu mau vang. UPLC-MS (ES, ¢6 tinh axit
mach ngén): 1,25 phut, m/z 190,9 [M+H]*

Etyl 3-bromo-5-(diflometyl)-1H-pyrazol-4-carboxylat

Hop chét N-bromosucxinimit (2,36mmol) dugc cho thém timg phan vao dung
dich chira etyl 5-(diflometyl)-1H-pyrazol-4-carboxylat (1,81mmol) trong MeCN (6ml).
Sau d6, hdn hop tao thanh dugc khudy & nhiét &6 80°C trong 72 gid. Tiép @6, dung
mbi duge loai bb dudi 4p sut giam. San phém tho dugc tinh ché dé thu duoc hop chat
néu & d& muc nay (1,38mmol) dudi dang diu mau vang. UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,43 phit, m/z 268,8 [M]*

Etyl 3-bromo-5-(diflometyl)-1-tetrahydropyran-4-yl-pyrazol-4-carboxylat

Hop chét 4-bromotetrahydro-2H-pyran (0,17ml, 1,51mmol) dugc cho thém vao
huyén phi chira kali cacbonat (1,51mmol) va etyl 3-bromo-5-(diflometyl)-1H-pyrazol-
4-carboxylat (1,38mmol) trong MeCN (2,7ml). Hon hop phan Umg dugc gia nhiét &
nhiét d6 90°C trong 16 gid, sau d6 dugc phin b6 gitta nuée va DCM. Lép nude duge
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chiét bing DCM (x3), va céc pha hitu co két hop dugc loc qua tAm x&p ky nudce va co
dudi 4p suét giam. Tinh ché thém d8 thu duoc hop chét néu & d& muc nay (0,50mmol),
hop chét ndy chira lugng vi lugng cta chét ddng phan vi tri khac, dudi dang chit rén
mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,67 phut, m/z 354,9 [M+2]*
va 1,78 phut, m/z 352,9 [M]*
Axit 3-bromo-5-(diflometyl)-1-tetrahydropyran-4-yl-pyrazol-4-carboxylic

Dung dich nuéc chira NaOH (1M, 0,85mmol) duge cho thém vao dung dich

chura etyl 3-bromo-5-(diflometyl)-1-tetrahydropyran-4-yl-pyrazol-4-carboxylat
(0,28mmol) trong THF (1,3ml). Hon hop phan ung dugc gia nhiét ¢ nhiét do 50°C
trong 16 gio, dugce lam ngudi dén nhiét d6 trong phong, axit héa dén do pH = ~1 bang
axit clohydric (1M), va sau d6 dugc chiét bang DCM (x3). Céc 16p hiru co két hop
duoc loc qua tm xdp ky nude va c6 dudi &p suét giam. Tinh ché dé thu duoc hop chét
néu & d muc nay (0,10mmol) duéi dang chit rin mau tréng. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,37 phut, m/z 326,9 [M+2]*
3-Bromo-5-(diflometyl)-1-tetrahydropyran-4-yl-pyrazol-4-carboxamit

- Cho mot giot DMF véo dung dich chira oxalyl clorua (0,02ml, 0,25mmol) va
axit 3-bromo-5-(diflometyl)-1-tetrahydropyran-4-yl-pyrazol-4-carboxylic (0,10mmol)
trong DCM (1ml) ¢ nhiét d trong phong. Hdn hop phan tng duge khudy & nhiét d6
trong phong trong 1 gid, sau d6 dugc lam lanh dén nhiét d6 0°C, va amoni hydroxit
(28% khéi lwong trong nuée, 1,01lmmol) duge cho thém vao mot cach cAn than. Hon
hop phan Gng duoc khudy & nhiét d trong phong trong 20 phut, sau d6 duge phén bb
gitta nudc va DCM. Lép nuée dugce chiét bang DCM (x3) va céc 16p hitu co két hop
duoc loc qua tAm xdp ky nude va cd dudi ap suét giam. Tinh ché ¢ thu dugc hop chat
néu & d& muc nay (0,08mmol) dudi dang chét tin mau tring. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,25 phut, m/z 325,9 [M+2]*

5-(Diflometyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1 -tetrahyvdropyran-4-yl-

pyrazol-4-carboxamit

Theo phwong phép chung C, tir axit [4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]boronic (0,12mmol) va 3-bromo-5-(diflometyl)-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit (0,08mmol), sau khi tinh ché, thu duoc
hop chét néu & dé muc nay (0,05mmol) duéi dang chét rin mau tréng. UPLC-MS
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(ES*, c6 tihh axit mach ngin): 1,49 phut, m/z 485,1 [M+H]". UPLC-MS (ES", ¢6 tinh
axit mach dai): 3,42 phut, m/z 485,1 [M+H]*. '"H NMR (400 MHz, DMSO-ds, 8): 8,73
(t, J = 6,1Hz, 1H), 7,76 (dd, J = 7.6, 1,8Hz, 1H), 7,70-7,61 (m, 3H), 7,58 (br s, 1H),
7,52-7,45 (m, 1H), 7,40 (d, J = 8,4Hz, 2H), 7,34 (t, J = 52,3Hz, 1H), 7,16 (d, J =
7,9Hz, 1H), 7,08-7,01 (m, 1H), 4,67-4,56 (m, 1H), 4,54 (d, J = 6,1Hz, 2H), 4,05-3,96
(m, 2H), 3,91 (s, 3H), 3,55-3,45 (m, 2H), 2,26-2,10 (m, 2H), 1,95-1,82 (m, 2H).

Vi du 109: 5-amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-

tetrahydrofuran-3-yl-pyrazol-4-carboxamit
HN o -
H,N

—
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tert-Butyl N-[tetrahydrofuran-3-ylidenamino]carbamat
Theo phuong phap chung E, tir hop chét dihydro(3(2H)-furanon (0,15ml,

1,95mmol) va rert-butyl carbazat (2,35mmol) thu dwgc hop chét néu & d& muc niy
dang tho (2,02mmol) 13 chit rdn mau tring. 'H NMR (400 MHz, CDCls, 8): 7,23 (s,
1H), 4,35-4,34 (m, 2H), 4,09 (t, J = 6,9Hz, 2H), 2,50-2,46 (m, 2H), 1,52 (s, 9H).

5-Amino-3-(4-bromo-3-flo-phenyl)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Dung dich chira tert-butyl N-[tetrahydrofuran-3-ylidenamino]carbamat
(0,25mmol) trong THF (5ml) dugc cho thém dung dich phirc chét boran dimetyl sulfua
(2M trong THF, 0,42mmol). Hon hop phan tmg duge khudy & nhiét d6 trong phong
trong 1 gid, sau d6 dugce c6 dudi ap sudt giam. Dung dich hydroclorua trong MeOH
(1,25M, 8,74mmol) dugc cho thém vao phan cin va hdn hop phan ung duoc gia nhigt
trong diéu kién hdi luu trong 16 gid. Hon hop nay duge 1lam ngudi dén nhiét do trong
phong, va c6 dudi ap suét giam. Phan cin dugc hoa tan bang EtOH (10ml) va 2-[(4-
bromo-3-flo-phenyl)-metoxy-metylen]propandinitril ~ (0,71mmol) va trietylamin
(0,50ml, 3,56mmol) duge cho thém vao. Hon hop phén tng duoc gia nhiét ¢ nhiét 4o
hdi luu trong 3 gid, dugc lam ngudi, va loc. Chét rén duogc rira béng EtOH va EtOAc.
Phin nu6c loc duoc 1am bay hoi dén khi kho va chit rén tao thanh duge rira béng
EtOAc. Céc chét rén duoc két hop dé thu duge hop chét néu & dé muc nay (0,7 1mmol)
duéi dang chét rén mau tring ngd. UPLC-MS: (ES®, ¢6 tinh axit mach ngin): 1,72
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phut, m/z 352,9 [M+2]*

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)-2-flo-phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phéap chung K, tir hop chét 5-amino-3-(4-bromo-3-flo-phenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril ~ (0,68mmol)  va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,96mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc nay (0,47mmol) duéi dang chit rin mau vang. UPLC-MS: (ES*, c6
tinh axit mach ngin): 1,54 phut, m/z 436,1 [M+H]*

5-Amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydrofuran-3-yl-

pyrazol-4-carboxamit

Theo phuong phap chung L duoc cai bién trong 96 gid, tir hop chit N-[[4-(5-
amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)-2-flo-phenyl]metyl]-2-metoxy-
benzamit (0,23mmol), sau khi tinh ché, thu dugc hop chit néu & d&& muc nay (80meg,
- 0,18mmol, hidu sudt 77%) dudi dang chét rin mau trang. UPLC-MS: (ES™, ¢6 tinh axit
mach ngén): 1,35 phit, m/z 454,1 [M+H]*. UPLC-MS: (ES*, ¢4 tinh axit mach dai):
3,07 phut, m/z 454,0 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,17 (t, J = 5,9Hz,
1H), 7,75 (d, J = 7,7, 1,7Hz, 1H), 7,51-7,41 (m, 2H), 7,34-7,28 (m, 2H), 7,16 (d, J =
8,3Hz, 1H), 7,06-7,02 (m, 1H), 6,34 (s, 2H), 4,96-4,91 (m, 1H), 4,57 (d, J = 5,9Hz,
2H), 4,00-3,93 (m, 2H), 3,90 (s, 3H), 3,83-3,78 (m, 2H), 2,28-2,23 (m, 2H).

Vi du 110: 3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)-1-(3-
pyridyl)pyrazol-4-carboxamit

3-(4-Bromophenyl)-5-(metylamino)-1-(3-pyridyl)pyrazol-4-cacbonitril

Dung dich chita 5-amino-3-(4-bromophenyl)-1-(3-pyridyl)pyrazol-4-cacbonitril
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(0,53mmol) trong MeOH (8ml), paraformaldehyt (1,59mmol) va natri metoxit
(3,17mmol) dugc gia nhiét & nhiét 46 70°C trong 1 gid. Sau do, hdn hop ndy duge aé
ngudi dén nhiét do trong phong. Natri bo hydrua (5,29mmol) dugc cho thém vao va
hdn hop phan tng dugc khudy & nhiét d6 trong phong trong 16 gio. Tiép d6, hdn hop
nay duoc toi cAn than bing nude va 16p nude duge chiét bang clorofom (3x20ml). Cée
16p hitu co két hop duge loc qua tAm x6p ky nuée va co dudi ap sut giam. Tinh ché
dé thu duoc hop chit néu & d& muc ndy (0,56mmol) dudi dang chit rin mau tring nga.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,71 phut, m/z 355,9 [M+2]*
N-[[4-[4-xyano-5-(metylamino)-1-(3-pyridyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop chét 3-(4-bromophenyl)-5-(metylamino)-1-
(3-pyridyl)pyrazol-4-cacbonitril (0,56mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,62mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (0,08mmol) dudi dang chét rin mau tring nga. LC-MS (ES*, ¢6
tinh axit mach ngén): 4,71 phut, m/z 439,2 [M+H]"
3-[4-[[(2-Metoxybenzoyl)amino]metyl]phenyl]-5-(metylamino)-1-(3-pyridyl)pyrazol-.

4-carboxamit

Theo phwong phép chung L, tir hop chit N-[[4-[4-xyano-5-(metylamino)-1-(3-
pyridyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,11mmol), sau khi tinh ché,
thu duge hop chit néu & d& muc nay (0,05mmol) dudi dang chit rin mau tring nga.
UPLC-MS (ES, c6 tinh axit mach ngén): 1,32 phut, m/z 455,0 [M-H]". UPLC-MS
(ES*, c6 tinh axit mach dai): 2,98 phut, m/z 457,1 [M+H]". 'H NMR (400 MHz,
DMSO-ds, 8): 8,84-8,83 (m, 1H), 8,75 (t, J = 6,2Hz, 1H), 8,63 (dd, J = 4,8, 1,5Hz,
1H), 8,05-8,02 (m, 1H), 7,76 (dd, J = 7,7, 1,7Hz, 1H), 7,62-7,56 (m, 3H), 7,51-7,46
(m, 1H), 7,42 (d, J = 8,4Hz, 2H), 7,1 (d, J = 7,8Hz, 1H), 7,04 (td, /= 7,5, 1,7Hz, 1H),
6,60 (br s, 1H), 4,56 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 2,58 (s, 3H).

Vidu 111: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]-1-[2-
(triflometyl)tetrahydropyran-4-yl]pyrazol-4-carboxamit

HoN

o
H,N
-
N/ P
~N HN OMe
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CF3
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tert-Butyl N-[[2-(triflometyDtetrahydropyran-4-yliden]amino]carbamat
Dung dich chtta 2-(triflometyl)oxan-4-on (1,51mmol) trong MeOH (1 5ml) va

tert-butyl carbazat (1,59mmol) dugc khudy trong 14 gi® & nhiét d trong phong. Sau
d6, hdn hop phan tmg dugc t6i bing dung dich NH4Cl bdo hoa trong nudc va duge
chiét bing DCM (x3). Céc 16p hitu co két hop duoc lam khd béng natri sulfat, loc va
cd du6i ap sudt giam. Tinh ché thém dé thu dugc hop chét néu & d& muc nay
(1,29mmol) dudi dang chét rin mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,50 phut, m/z 283,0 [M+H]*

tert-Butyl N-[[2-(triflomety])tetrahydropyran-4-yl]amino]carbamat

Dung dich chira tert-butyl  N-[[2-(triflometyl)tetrahydropyran-4-
yliden]amino]carbamat (1,25mmol) trong THF (6ml) dugc cho thém dung dich phirc
chit boran tetrahydrofuran (1,0M trong THF, 2,5mmol) & nhiét do 0°C. Sau d6, hdn
hop phan ung dugc khudy trong 14 gi® & nhiét do trong phong. Tiép d6, hdn hop phén
ng nay dugc t6i bang MeOH (2ml). Sau d6, nuéc duge cho thém vao va pha nudc
duge chiét bang DCM (x3). Céc pha hitu co két hop duge 1am kho bang natri sulfat,
loc va ¢b dudi 4p sut giam dé thu duge hop chét néu ¢ dé muc nay (1,17mmol) dudi
dang diu mau vang. UPLC-MS (ES¥, ¢6 tinh axit mach ngén): 1,50 phut, m/z 301,0
[M+H]*

5-Amino-3-(4-bromophenyl)-1-[2-(triflometyl)tetrahydropyran-4-ylpyrazol-4-

cacbonitril

Dung dich hydroclorua (4M trong dioxan, 14,5mmol) dugc cho thém vao fert-
butyl N-[[2-(triflometyl)tetrahydropyran-4-yl]Jamino]carbamat (1,45mmol). Sau do,
hén hop ndy duoc khudy trong 15 gio ¢ nhiét do trong phong. Chét két tha duge tao
thanh va dugc thu hdi. Phan nuéc loc dugce ¢d dudi ap sudt giam dé thu duoc hop chét
[2-(triflometyl)tetrahydropyran-4-yl]hydrazin ~ hydroclorua  dang thd (250mg,
1,13mmol, 79%) 12 gdm mau cam sim. Sau do, theo phuong phép chung H & nhiét do
85°C, tir hop chit [2-(triflometyl)tetrahydropyran-4-yljhydrazin hydroclorua
(1,13mmol) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,57mmol), sau
khi tinh ché, thu duge hop chit néu & d& muc ndy (0,19mmol) dudi dang gdbm mau
cam. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,99 phit, m/z 416,9 [M+2]"
N-[[4-[5-amino-4-xyano-1-[2-(triflometyl)tetrahydropyran-4-yl|pyrazol-3-
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Vl]phénvl] metyl]-2-metoxy-benzamit

Theo phwong phdp chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[2-
(triflometyl)tetrahydropyran-4-yl]pyrazol-4-cacbonitril (0,18mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,27mmol), sau khi tinh ché, thu duge hop
chét néu ¢ d& muc nay (0,09mmol) duéi dang gobm mau cam. UPLC-MS (ES*, ¢6 tinh
axit mach ngin): 1,72 phit, m/z 500,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[2-

(triflometytetrahydropyran-4-yl]pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-[5-amino-4-xyano-1-[2-
(triﬂometyl)tetrahydropyran-4-yl]pyrazol—3-yl]phenyl]metyl]—2—metoxy-benzamit
(58mg, 0,12mmol), sau khi tinh ché, thu duoc hop chét néu & dé muc nay (0,02mmol)
dudi dang chét rin mau tring. UPLC-MS (ES™, ¢6 tinh axit mach ngin): 1,55 phut,
m/z 518,1 [M+H]*. UPLC-MS (ES*, c6 tinh axit mach dai): 3,60 phut, m/z 518,0
[M+H]". '"H NMR (400 MHz, DMSO-ds, 8): 8,74 (t, J= 6,1Hz, 1H), 7,76 (dd, J= 17,7,
1,8Hz, 1H), 7,51-7,41 (m, 5H), 7,17-7,15 (m, 1H), 7,06-7,04 (m, 1H), 6,41 (s, 2H),
4,55 (d, J = 6,1Hz, 2H), 4,54-4,48 (m, 1H), 4,18-4,13 (m, 2H), 3,91 (s, 3H), 3,67-3,60
(m, 1H), 2,08-1,85 (m, 4H)

Vidu 112: 5-(diflometyl)—3-[4-[[(Z-metoxybenzoyl)amino]metyl]phenyl]-l—[(3S)—

tetrahydrofuran-3-yl]pyrazol-4-carboxamit
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Etyl 3-bromo-5-(diflometyl)-1-[(3S)-tetrahydrofuran-3-yl]pyrazol-4-carboxylat

Diisopropyl azodicarboxylat (1,12mmol) dugc cho vao dung dich chira (R)-(-)-
3-hydroxytetrahydrofuran (1,12mmol), triphenylphosphin (1,12mmol) va etyl 3-
bromo-5-(diflometyl)-1H-pyrazol-4-carboxylat (0,74mmol) trong THF (3,5ml). Hon
hop nay dugc khudy trong 1 gi & nhiét d trong phong va sau d6 duge cb dudi ap suét
giam. Tinh ché thém @& thu dugc (chit dong phén 2). UPLC-MS (ES', c6 tinh axit
mach ngén: chit ddng phan 1): 1,73 phtt, m/z 340,9 [M+2]". UPLC-MS (ES", c6 tinh
axit mach ngin: chit ddng phan 2): 1,63 phut, m/z 340,9 [M+2]"

Axit 3-bromo-5-(diflometyl)-1-[(3S)-tetrahydrofuran-3-yl]pyrazol-4-carboxylic

Natri hydroxit (1M trong nuée, 0,95mmol) dugc cho thém vao dung dich chira
etyl 3-bromo-5-(diflometyl)-1-[(3S)-tetrahydrofuran-3-yl]pyrazol-4-carboxylat
(0,32mmol) trong THF (1,3ml). Sau do, hdn hop nay dugc gia nhiét dén nhiét &6 50°C
trong 16 gid, lam ngudi dén nhiét d6 trong phong, dugc axit hoa dén d6 pH = ~1 bang
HCI (1M trong nudc). Céac 16p dugc phan bb. Lép nude duge chiét bang DCM (x3).
Céc phin chiét hitu co két hop duoc loc qua tAm x6p ky nudc va cd dudi ap sudt giam
d8 thu dugc hop chit néu & dé muc nay dang thod (0,32mmol) 1a chit rén mau tring
ng, chit ndy dugc st dung truc tiép trong bude tiép theo. UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,31 phat, m/z 312,8 [M+2]*

3-Bromo-5-(diflometyl)-1-[(3S)-tetrahydrofuran-3-yl]pyrazol-4-carboxamit

Cho mét giot DMF vao dung dich chtra oxalyl clorua (0,48mmol) va axit 3-
bromo-5-(diflometyl)-1-[(3S)-tetrahydrofuran-3-yl]pyrazol-4-carboxylic (0,3 2mmol)
trong DCM (3ml) & nhiét do trong phong. Hon hop nay duoc khudy & nhiét 46 RT
trong 1 giod, dugc lam lanh dén nhiét @6 0°C va sau d6 amoni hydroxit (28% khdi
lwong trong nude, 1,90mmol) duge cho thém vao mdt cach cAn than. Hon hop phan
g duge khudy & nhiét @ RT trong 10 phit. Hon hop nay duge pha lodng bang nudce
va DCM va céc 16p duoc phin bb. Lép nude duge chiét bing DCM (x3) va cac phén

chibt hitu co két hop dugc loc qua tAm xbp ky nuéc va co dudi ap sudt giam. Tinh ché
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dé thu duoc hop chét néu & d& muc nay (0,27mmol) duéi dang chét rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,18 pht, m/z 311,8 [M+2]*
5-(Diflometyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[(3S)-

tetrahydrofuran-3-yl]pyrazol-4-carboxamit

Theo phwong phép chung C, tr axit [4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]boronic ~ (0,15mmol) va  3-bromo-5-(diflometyl)-1-[(35)-
tetrahydrofuran-3-yl]pyrazol-4-carboxamit (0,10mmol), sau khi tinh ché, thu duge hop
chét néu & d& myc nay (0,05mmol) duéi dang chat rén mau tring. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,47 phut, m/z 471,0 [M+H]*. UPLC-MS (ES", c6 tinh axit mach
dai): 3,36 phut, m/z 471,1 [M+H]". 'H NMR(400 MHz, DMSO-d6, 3): 8,73 (t, J =
6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,9Hz, 1H), 7,68-7,61 (m, 3H), 7,60 (br s, 1H), 7,52-
7,45 (m, 1H), 7,40 (d, J = 8,4Hz, 2H), 7,33 (t, J = 53,6Hz, 1H), 7,16 (d, J = 7,8Hz,
1H), 7,08-7,01 (m, 1H), 5,28-5,19 (m, 1H), 4,53 (d, J=6,1Hz, 2H), 4,14-4,03 (m, 2H),
3,94-3,83 (m, 5H), 2,48-2,31 (m, 2H).

Vi du 113: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit

@N\N HN OMe

F

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)phenylJmetyl]-5-flo-2-

metoxy-benzamit

Theo phuong phdp chung K, tir hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide ~ (0,19mmol) va  5-amino-3-(4-bromophenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril (0,14mmol), sau khi tinh ché, thu dugc hop
chét néu & @ muc nay (0,06mmol) duéi dang chit rdn mau ndu. UPLC-MS (ES, c6

tinh axit mach ngén): 1,60 phit, m/z 450 [M+H]"

5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino metyl]phenyl]-1-tetrahydropyran-3-

yl-pyrazol-4-carboxamit
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Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)phenylJmetyl]-5-flo-2-metoxy-benzamit
(0,06mmol), sau khi tinh ché, thu dugc hop chit néu & d& myc nay (0,03mmol) dudi
dang chét rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,41 phuat, m/z
468,1 [M+H]". UPLC-MS (ES", c6 tinh axit mach dai): 3,22 phut, m/z 468,1 [M+H]".
"H NMR (400 MHz, DMSO-ds, 8): 8,83 (t, J = 6,2Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz,
1H), 7,45 (d, J= 8,4Hz, 2H), 7,41 (d, J = 8,4Hz, 2H), 7,34 (m, 1H), 7,19 (m, 1H), 6,42
(s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,30-4,19 (m, 1H), 3,90 (s, 3H), 3,88-3,80 (m, 2H),
3,54 (t, J=10,5Hz, 1H), 3,36-3,26 (m, 1H), 2,06-1,95 (m, 2H), 1,79-1,59 (m, 2H).

Vi du 114: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-
tetrahydrofuran-3-yl-pyrazol-4-carboxamit

H,N

(\/(N‘N HN OMe
o)

5-Amino-3-(4-bromophenyl)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Theo phwong phip chung H, tir hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,57mmol), va tetrahydrofuran-3-ylhydrazin hydroclorua
(0,68mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (0,40mmol) dudi
dang chét rén mau tring ngd. UPLC-MS (ES™, ¢6 tinh axit mach ngin): 1,68 phiit, m/z
334,9 [M+2]"

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)phenylJmetyl]-5-flo-2-

metoxy-benzamit

Theo phuong phip chung K, tir hop chét kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide  (0,23mmol) va 5-amino-3-(4-bromophenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (0,18mmol), sau khi tinh ché, thu dugc hop
chit néu ¢ d muc nay (0,09mmol) duéi dang chit rdn mau tring nga. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,53 phit, m/z 436 [M+H]"
5-Amino-3-[4-

-benzovl)amino]metyllphenyl]-1-tetrahydrofuran-3-

yl-pyrazol-4-carboxamit
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Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydrofuran-3-yl-pyrazol-3-yl)phenyl]metyl]-5-flo-2-metoxy-benzamit
(0,09mmol), sau khi tinh ché, thu dugc hop chét néu & @ muc nay (0,07mmol) dudi
dang chit rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngin): 1,35 phit, m/z
4541 [M+H]*. UPLC-MS (ES*, c6 tinh axit mach dai): 3,06 phut, m/z 454,1 [M+H]".
'H NMR (400 MHz, DMSO-ds, 3): 8,84 (t, J = 6,0Hz, 1H), 7,52 (dd, J = 9,2, 3,3Hz,
1H), 7,46 (d, J = 8,2Hz, 2H), 7,41 (d, J = 8,3Hz, 2H), 7,38-7,30 (m, 1H), 7,19 (dd, J =
9,1, 4,3Hz, 1H), 6,40 (s, 2H), 4,99-4,89 (m, 1H), 4,55 (d, J = 6,0Hz, 2H), 4,03-3,92
(m, 2H), 3,90 (s, 3H), 3,85-3,76 (m, 2H), 2,30-2,21 (m, 2H).

Vi du 115: S5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

HN_

HN OMe

F

5-Amino-3-(4-bromophenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Theo phuong phdp chung H, t&r hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (1,39g, 5,29mmol) va tetrahydropyran-4-ylhydrazin
hydroclorua (1,00g, 6,35mmol), sau khi tinh ché, thu dwoc hop chét néu & dé muc nay
(4,78mmol) dudi dang chét rdn mau tring nga. LC-MS (ES*, c6 tinh axit mach ngan):
5,64 phut, m/z 347,0 [M]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)phenyl]metyl]-5 -flo-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril  (4,78mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (9,56mmol), sau khi tinh ché, thu duoc hop
chét néu & d& muc nay (1,98mmol) dudi dang chét rdn mau vang. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,60 phut, m/z 450,1 [M+H]*
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-tetrahydropyran-4-

vl-pyrazol-4-carboxamit
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Theo phuong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)phenylmetyl]-5-flo-2-metoxy-benzamit
(1,98mmol), sau khi tinh ché, thu dugc hop chét carboxamit néu & dé muc nay
(1,46mmol) dudi dang chét rdn mau be. UPLC-MS (ES*, c6 tinh axit mach ngin): 1,40
phut, m/z 468,1 [M+H]*. UPLC-MS (ES*, c6 tinh axit mach dai): 3,14 phut, m/z 4681
[M+H]*. '"H NMR (400 MHz, DMSO-ds, 8): 8,84 (t, J= 6,1Hz, 1H), 7,52 (dd, J=9,2,
3,3Hz, 1H), 7,46 (d, J = 8,3Hz, 2H), 7,41 (d, J = 8,4Hz, 2H), 7,38-7,30 (m, 1H), 7,19
(dd, J = 9,1, 4,3Hz, 1H), 6,38 (s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,42-4,27 (m, 1H),
4,01-3,93 (m, 2H), 3,90 (s, 3H), 3,48-3,37 (m, 2H), 2,05-1,91 (m, 2H), 1,82-1,72 (m,
2H).

Vi du 116: 5-amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

H,N

2 o) F
H,N

=

/ 0]

N~y HN OMe
(J

5-Amino-3-(4-bromo-3-flo-phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chit 2-[(4-bromo-3-flo-phenyl)-metoxy-
metylen]propandinitril (0,88mmol), va tetrahydropyran-4-ylhydrazin hydroclorua
(1,05mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,60mmol) dudi
dang chét rin mau tring nga. UPLC-MS (ES®, c6 tinh axit mach ngan): 1,76 phut, m/z
366,9 [M+2]*

N-[[4-(5-amino-4-xyano-1 -tetrahydropyran-4-yl-pyrazol-3-yl)-2-flo-phenyl]metyl]-2-

metoxy-benzamit

Theo phuwong phap chung K, tir hop chit 5-amino-3-(4-bromo-3-flo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril ~ (0,60mmol) ~ va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (1,27mmol), sau khi tinh ché, thu dugc hop
chét néu & d& muc nay (0,49mmol) du6i dang chét rdn mau nau. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,56 phut, m/z 450,1 [M+H]*

5-Amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1 -tetrahydropyran-4-yl-

pyrazol-4-carboxamit
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Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)-2-flo-phenyl]metyl]-2-metoxy-benzamit (0,26
mol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,10mmol) dudi dang
chét rin mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,35 phut, m/z 468,0
[M+H]*. UPLC-MS (ES", c6 tinh axit mach dai): 3,08 phit, m/z 468,1 [M+H]*. 'H
NMR (400 MHz, DMSO-ds, §): 8,72 (t, J = 5,9Hz, 1H), 7,75 (dd, J = 7,6, 1,6Hz, 1H),
7,51-7,42 (m, 2H), 7,34-7,23 (m, 2H), 7,16 (d, J = 8,3Hz, 1H), 7,06-7,02 (m, 1H), 6,32
(s, 2H), 4,57 (d, J = 6,1Hz, 2H), 4,40-4,33 (m, 1H), 3,99-3,95 (m, 2H), 3,91 (s, 3H),
3,46-3,39 (m, 2H), 2,03-1,93 (m, 2H), 1,79-1,75 (m, 2H).

Vi du 117: 5-amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit
H,N
HoN

° F

ot

/ 0

@N\N HN OMe
0

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3 -y1)-2-flo-phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phéap chung K, tir hop chét 5-amino-3-(4-bromo-3-flo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril (0,20mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,43mmol), sau khi tinh ché, thu duge hop
chét néu & d& muc nay (0,16mmol) dudi dang chét rin mau nau. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,62 phut, m/z 450,0 [M+H]*

5-Amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1 -tetrahydropyran-3-yl-

pyrazol-4-carboxamit

Theo phwong phip chung M, tt hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran—B—yl-pyrazol-3-yl)-2-ﬂo-pheny1]mety1]-2—metoxy—benzamit
(0,16mmol), sau khi tinh ché, thu dwoc hop chét néu & d& muc ndy (0,09mmol) dudi
dang chét rin mau tréng ngd. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,42 phit, m/z
468,0 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,24 phut, m/z 468,0 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,72 (t, J = 5,9Hz, 1H), 7,75 (dd, J =75, 1,8Hz,
1H), 7,51-7,41 (m, 2H), 7,33-7,26 (m, 2H), 7,16 (d, J = 8,2Hz, 1H), 7,06-7,02 (m, 1H),
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6,35 (s, 2H), 4,57 (d, J = 6,0Hz, 2H), 4,30-4,22 (m, 1H), 3,91 (s, 3H), 3,89-3,83 (m,
2H), 3,54 (t, J = 10,5Hz, 1H), 3,39-3,26 (m, 1H), 2,03-1,98 (m, 2H), 1,77-1,65 (m,
2H).

Vi du 118: 5-amino-1-xyclopentyl-3-[4-flo-3-[[(2-metoxybenzoyl)amino]metyl]
phenyljpyrazol-4-carboxamit

H,N HN OMe

/ \
N
H2N N

N-[(5-bromo-2-flo-phenyl)metyl]-2-metoxy-benzamit

Dung dich chira 5-bromo-2-flobenzonitril (2,50mmol) trong THF (15ml), dugc
lam lanh & nhiét d6 0°C, dugc cho thém nho giot dung dich phuc chét boran
tetrahydrofuran (1M trong THF, 7,5ml, 7,50mmol). Hon hop phan {mg nay dugc
khudy & nhiét do 0°C trong 20 phut va sau d6 khudy ¢ nhiét do trong phong trong 16
gid. Hon hop phan tng dugc toi bang cach cho thém nhé giot MeOH (15ml) va dung
dich nay duoc cd dudi ap suét giam. Tiép d6, dau dugc phan bb giita dung dich NaOH
trong nude (1M) va EtOAc. L6p hitu co duge rua bing nudc mudi, 1am khd bang natri
sulfat, loc va cd dudi &p sudt giam d thu dwoc hop chit (5-bromo-2-flo-
phenyl)methanamin dang th6 (629mg) 1a dAu khong mau. DAu nay dugc hoa tan bang
THF (10ml) va lam lanh dén nhiét 6 0°C. Cho thém 14n luot 2-metoxybenzoyl clorua
(2,75mmol) va N,N-diisopropyletylamin (7,50mmol) vao. Hon hop phan umg duge
khudy trong 20 phit & nhiét d§ 0°C va sau d6 duogc khudy & nhiét d6 trong phong
trong 16 gid. Hon hop nay dugce toi bang dung dich NH4Cl bdo hoa trong nuéc va céc
chit hitu co duoc loai bd dudi ap suit gidm. Sau do, phan cin dugce chiét bang EtOAc.
Lép hitu co duoc rua bing nude mudi, lam khd béng natri sulfat, loc va cb dudi ap
sut giam. Tiép d6, phdn can duoc tinh ché d& thu duge hop chét néu & dé myc nay
(1,30mmol) duédi dang dau khéng mau. UPLC-MS (ESY, ¢6 tinh axit mach ngén): 1,75
phut, m/z 339,9 [M+2]*
N-[[2-flo-5-(4.4.5.5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenylJmetyl]-2-metoxy-

benzamit
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Theo phuong phap chung R, tir hop chét N-[(5-bromo-2-flo-phenyl)metyl]-2-
metoxy-benzamit (1,30mmol), sau khi tinh ché, thu duoc hop chét néu & @& muc nay
(1,26mmol) dudi dang chét rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,92 phut, m/z 386,0 [M+H]*

5-Amino-1-xvclopentyl-3-[4-flo-3-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-

4-carboxamit

Theo phuong phap chung D, tir hop chét N-[[2-flo-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenylmetyl]-2-metoxy-benzamit  (0,65mmol) va 5-amino-3-
bromo-1-xyclopentyl-pyrazol-4-carboxamit (0,62mmol), sau khi tinh ché, thu dugc
hop chit néu ¢ d& muc nay (0,05mmol) dudi dang chit rén mau tring. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,56 phut, m/z 452,1,0 [M+H]*. UPLC-MS (ES", ¢6
tinh axit mach dai): 3,59 phut, m/z 452,0 [M+H]*. "H NMR (400 MHz, DMSO-ds, 9):
8,71 (t, J = 5,9Hz, 1H), 7,69 (dd,J = 7,6, 1,8Hz, 1H), 7,52 (dd, J = 7,5, 2,1Hz, 1H),
7,46-7,44 (m, 1H), 7,42-7,36 (m, 1H), 7,26 (dd, J = 10,0, 8,5Hz, 1H), 7,15-7,11 (m,
1H), 7,04-6,99 (m, 1H), 6,31 (s, 2H), 4,64-4,54 (m, 3H), 3,84 (s, 3H), 1,98-1,90 (m,
2H), 1,90-1,81 (m, 2H), 1,81-1,69 (m, 2H), 1,61-1,50 (m, 2H).

Vi du 119: 5-amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino] metyl]phenyl]-1-
tetrahydrofuran-3-yl-pyrazol-4-carboxamit
HN i
H,N

ol

/ o)

qN\N HN OMe
0

F
5-Amino-3-(4-bromo-3-flo-phenyl)-1-tetrahydrofuran-3 -yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromo-3-flo-phenyl)-metoxy-
metylen]propandinitril  (150mg, 0,53mmol), va tetrahydrofuran-3-ylhydrazin
hydroclorua (0,64mmol), sau khi tinh ché, thu duoc hop chédt néu & d& muc nay
(0,53mmol) duéi dang chét tdn mau tring ngd. UPLC-MS (ES*, c6 tinh axit mach
ngén): 1,72 phut, m/z 352,8 [M+2]*

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)-2-flo-phenyl]metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phéap chung K, tir hop chit 5-amino-3-(4-bromo-3-flo-phenyl)-1-
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tetrahydrofuran-3-yl-pyrazol-4-cacbonitril  (0,23mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,32mmol), sau khi tinh ché, thu duge hop
chét néu & d& muyc nay (0,20mmol) duéi dang chét réin mau vang. UPLC-MS (ES™, ¢6
tinh axit mach ngén): 1,59 phut, m/z 454,0 [M+H]*
5-Amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-
tetrahydrofuran-3-yl-pyrazol-4-carboxamit

Theo phwong phap chung L, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydrofuran-3-yl-pyrazol-3-yl)-2-flo-phenyl]metyl]-5-flo-2-metoxy-benzamit
(0,20mmol), sau khi tinh ché, thu duoc hop chét néu & d& muyc nay (0,16mmol) dudi
dang chit rin mau be. UPLC-MS (ES®, c6 tinh axit mach ngén): 1,40 phat, m/z 494,0
[M+Na]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,20 phut, m/z 472,0 [M+H]*". 'H
NMR (400 MHz, DMSO-ds, 8): 8,82 (t, J = 6,1Hz, 1H), 7,50 (dd, J = 9,2, 3,3Hz, 1H),
7,43 (t, J= 8,0Hz, 1H), 7,37-7,28 (m, 3H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,34 (s, 2H),
4,97-4,91 (m, 1H), 4,56 (d, J = 5,9Hz, 2H), 4,01-3,93 (m, 2H), 3,90 (s, 3H), 3,83-3,78
(m, 2H), 2,28-2,23 (m, 2H).

Vi du 120 : 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-4-carboxamit
H,N

o)
H,oN

-
/ O
N
N HN OMe

CF,

F
N-[(2.2 2-triflo-1-metyl-etyliden)amino]benzamit

Theo phuong phap chung S, tir hop chit benzhydrazit (49,9mmol) va 1,1,1-
trifloaxeton (74,9mmol), sau khi rira, thu dugc hop chit néu & @& muc nay dudi dang
chit rén mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén):1,45 phit, m/z 230,9
[M+H]*

N'-(2.2.2-triflo-1-metyl-etyl)benzohydrazit

Dung dich chtta N-[(2,2,2-triflo-1-metyl-etyliden)amino]benzamit (21,7mmol)
trong THF (50ml), dugc 1am lanh & nhiét d6 0°C, dugc cho thém nhd giot dung dich
phure chét boran tetrahydrofuran (1M trong THF, 43,44mmol). Hdn hop phan tmg nay
duoc dé Am trd lai dén nhiét d trong phong va khudy trong 14 gi. Hon hop phan tmg
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dugc lam lanh dén nhiét d6 0°C, tdi bing MeOH (20ml) va sau do dé Am tro lai dén
nhiét d6 trong phong. Hon hgp dugc 1am bay hoi va DCM (75ml) dugc cho thém vao.
Huyén phu didc duoc loc d2 loai bo chét khong tan. Lép hitu co dugce rira bing amoni
clorua b3o hoa (50ml), lam khd bang magie sulfat, loc va cd dudi ap sut giam. Ete
dau mé (50ml) duge cho thém vao diu mau vang d lam cho chét ran hoa tan. Dung
moi dugce giam di 50% va huyén pht dic duogc 1am lanh trong bé nuéc da va loc. Chét
rén dugc ria bing ete diu mé (25ml) @ thu duge hop chit néu & d& muc nay dudi
dang chét rén mau trdng. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,41 phit, m/z
232,9 [M+H]*

(2,2,2-Triflo-1-metyl-etyl)hydrazin hydroclorua

Theo phuong phip chung U, tir hop chit N'-(2,2,2-triflo-1-metyl-
etyl)benzohydrazit (4,0g, 17,2mmol), thu dugc hop chit (2,2,2-triflo-1-metyl-
etyl)hydrazin hydroclorua (1,7g, 10,3mmol, hié¢u sudt 60%) dudi dang chit rén mau
tréng. 'H NMR (400 MHz, DMSO-ds, 8): 9,65 (br s, 2H), 5,97 (br s, 1H), 3,87-3,80
(m, 1H), 1,28 (d, J = 6,8Hz, 3H).
5-Amino-3-(4-bromophenyl)-1-(2.2.2-triflo-1-metyl-etyl)pyrazol-4-cacbonitril

Dung dich chita  2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(7,98mmol) trong EtOH (50ml) dugc cho thém trietylamin (31,9mmol). Sau khi khudy
trong 10 phit, (2,2,2-triflo-1-metyl-etyl)hydrazin hydroclorua (12,0mmol) dugce cho
thém vao. Hon hop phan tmg duge gia nhiét t6i nhiét d6 80°C trong 14 gid, duoc lam
ngudi va co dudi ap suét giam. Tinh ché thém d2 thu duoc hop chét néu & d& muc nay
(7,24mmol) dudi dang chét rin mau tring ngd. UPLC-MS (ES”, c6 tinh axit mach
ngén): 1,91 phut, m/z 360,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-(2.2.2-triflo-1-metyl-etyl)pyrazol-3-yl]phenylJmetyl]-5-flo-

2-metoxy-benzamit

Theo phuong phip chung K, tir hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (4,26mmol), va 5-amino-3-(4-bromophenyl)-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-4-cacbonitril (2,51mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc nay (2,17mmol) dudi dang chét tén mau tring nga. UPLC-MS
(ES", ¢6 tinh axit mach ngén): 1,71 phut, 462,0 [M+H]"
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2.2.2-triflo-1-

metyl-ety)pyrazol-4-carboxamit
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Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-3-yl]phenyl]metyl]-5-flo-2-metoxy-benzamit  (0,83mmol),
sau khi tinh ché, thu duoc hop chit néu & d& muc nay (0,42mmol) duéi dang chét rin
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,55 phut, m/z 480,1 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,57 phtt, m/z 480,1 [M+H]*. 'TH NMR (400
MHz, DMSO-ds, 8): 8,84 (t, J= 6,1Hz, 1H), 7,52 (dd, J = 9,2, 3,3Hz, 1H), 7,48-7,41
(m, 4H), 7,37-7,32 (m, 1H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,67 (s, 2H), 5,35-5,24 (m,
1H), 4,56 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 1,62 (d, J= 6,9Hz, 3H).

Vi du 121: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2,2-triflo-
1-metyl-etyl)pyrazol-4-carboxamit

H,N
H,N

0

-

/
FaC\(N\N HN OMe

N-[[4-[5-amino-4-xyano-1-(2.2.2-triflo-1-metyl-etyl)pyrazol-3-yl]phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-4-cacbonitril (0,92mmol) va  kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (1,39mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (0,41mmol) duéi dang chit rin mau tring nga. UPLC-MS
(ES*, c6 tinh axit mach ngén): 1,66 phut, m/z 444,0 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2.2.2-triflo-1-metyl-

etyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit ~ (0,40mmol), sau
khi tinh ché, thu dugc hop chét néu ¢ dé muc nay (0,182mmol) dudi dang chit rén
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,48 phut, m/z 462,0 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,42 phit, m/z 461,9 [M+H]". 'H NMR (400
MHz, DMSO-ds, 8): 8,74 (t, J = 6,2Hz, 1H), 7,76 (dd, J = 7,6, 1,8Hz, 1H), 7,51-7,42
(m, 5H), 7,16 (d, J = 7,8Hz, 1H), 7,04 (td, J = 7,5, 1,0Hz, 1H), 6,67 (br s, 2H), 5,33-
5,26 (m, 1H), 4,56 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 1,62 (d, J = 6,8Hz, 3H).
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Vi du 122: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2,2,2-
trifloetyl)pyrazol-4-carboxamit

HoN

(N‘N HN OMe

5-Amino-3-(4-bromophenyl)-1-(2,2.2-trifloetyl)pyrazol-4-cacbonitril

Dung dich chita trietylamin (380,13mmol) va 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (25,0g, 95,03mmol) trong EtOH (600ml) dugc khudy trong 10
phut truéc khi bd sung 2,2,2-trifloetyl hydrazin (70% khéi luong trong nuéc,
142,54mmol) trong mdt phan phéan ude dé gin nhu ngay 1ap tic tao ra dung dich mau
cam trong sudt va su toa nhiét tir 22 d&n 29°C trong thoi gian tir 2 dén 3 phut. Sau do,
han hop tao thanh dwoc gia nhiét hdi luu trong 5 giv. Khi phan tmg két thic, hdn hop
phan ing dugc cd dudi ap sudt giam dé thu duoc chit rin mau cam. Tinh ché thém dé
thu dwoc hop chit néu & dé muc nay (25,3g, 73,31mmol, hiéu suat 77%) duéi dang
chit rin mau vang nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,78 phut, m/z
346,8 [M+2]*

N-[[4-[5-amino-4-xyano-1-(2,2.2-trifloetyl)pyrazol-3-yl]phenyl Jmetyl]-5-flo-2-

metoxy-benzamit

Hén hop chira 5-amino-3-(4-bromophenyl)-1-(2,2,2-trifloetyl)pyrazol-4-
cacbonitril (29,0mmol), kali triflo-[[(5-flo-2-metoxy-benzoyl)amino]metyl]boranuide
(58,03mmol), xesi cacbonat (86,92mmol), 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl (2,03mmol), THF (120ml) va nudc (60ml) & nhiét do trong phong
dugc loai khi trong chan khong va duogc thdi khi nito ba 1an. Sau d6, paladi (II) axetat
(1,01lmmol) dugc cho thém vao va hdn hop nay duge loai khi lai. Hdn hop phan tng
duoc gia nhiét hoi huu trong 2 gid, duge 1am ngudi va pha loang bang nude (100ml) va
EtOAc (200ml), duoc loc qua Celite® va tach. Lép nude duge chiét bing EtOAc
(100ml) va cac phan chiét hitu co két hop duoc rira bang nude trude khi 1am kho bing
magie sulfat. Tinh ché thém dé thu duoc chét rén, chét rin nay dugc tinh ché thém

béng céch st dung sy tao thanh huyén phi dic trong THF néng va EtOAc (100ml, 1:1)
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va duoc két tiia bang ete ddu mo va dugc khudy cho dén khi lanh. San phdm dugc loc
va duoc rira bing ete ddu mo dé thu dugc hop chit néu & d& muc nay (24,7mmol).
UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,61 phut, m/z 448,0 [M+H]*
5-Amino-3-[4-[[(5 -ﬂo-2-metoxv-benzoy1)amino]metvl]phenvl] -1-(2,2.2-

trifloetyl)pyrazol-4-carboxamit

Hop chit  N-[[4-[5-amino-4-xyano-1-(2,2,2-trifloetyl)pyrazol-3-yl]phenyl]
metyl]-5-flo-2-metoxy-benzamit (30,40mmol) dwgc cho vao dung dich chira axit
sulfuric (304mmol) va TFA (912mmol) @2 tao ra dung dich mau nau nhat. Hn hop
phan tmg dugc gia nhiét t6i 58°C trong 5 gid, dugc lam ngudi va rét tir tr vao dung
dich natri bicacbonat duoc 1am lanh bing nudc da (153,2g, 1824mmol) trong nude
(750ml) va sau d6 duge chiét bing EtOAc (3x250ml). Céc phin chiét hitu co két hop
duoc ria bing nude mudi, 1lam khd bang magie sulfat, loc va c6 dudi dp suét giam.
Tinh ché thém d thu duoc hop chét néu & d& muc nay (28,4mmol). UPLC-MS (ES",
c6 tinh axit mach ngén): 1,44 phit, m/z 463,7 [M-H]* UPLC-MS (ES", c6 tinh axit
mach dai): 3,31 phut, m/z 465,9 [M+H]*. '"H NMR (400 MHz, DMSO-ds, 8): 8,85 (t, J
= 6,0Hz, 1H), 7,52 (dd, J = 9,2, 3,3Hz, 1H), 7,47 (d, J = 8,2Hz, 2H), 7,42 (d, J =
8,2Hz, 2H), 7,38-7,32 (m, 1H), 7,19 (dd, J=9,2, 4,3Hz, 1H), 6,68 (s, 2H), 4,94 (9, /=
9,0Hz, 2H), 4,56 (d, J = 6,1Hz, 2H), 3,90 (s, 3H).

Vi du 123: 5-amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl] phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit
H,oN

O F
HoN

-

/ 0]

N~y HN OMe
£ J

F

N-[[4-(5-amino-4-xvano-1-tetrahydropyran-4-yl-pyrazol-3-y1)-2-flo-phenyl]metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromo-3-flo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril (0,22mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)aminometyl]boranuide (0,31mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc nay (0,22mmol, hiéu suit dinh luong theo Iy thuyét) duéi dang chét
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rén mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,61 phut, m/z 468,0 [M+H]"
5-Amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-

tetrahydropyran-4-yl-pyrazol-4-carboxamit

Theo phwong phdp chung L, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)—2-ﬂo-pheny1]metyl]-5-ﬂo-2-metoxy-benzamit
(0,22mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (0,15mmol) dudi
dang chit rén mau be. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,40 phut, m/z 507,9
[M+Na]*. UPLC-MS (ES*, c6 tinh axit mach dai): 3,20 phut, m/z 486,1 [M+H]*". 'H
NMR (400 MHz, DMSO-ds, 3): 8,81 (t, J = 6,1Hz, 1H), 7,51 (dd, J = 9,3, 3,4Hz, 1H),
7,46-7,39 (m, 1H), 7,37-7,27 (m, 3H), 7,19 (dd, J= 9,2, 4,3Hz, 1H), 6,32 (s, 2H), 4,57
(d, J = 5,9Hz, 2H), 4,40-4,32 (m, 1H), 3,96 (dd, J = 11,5, 3,4Hz, 2H), 3,90 (s, 3H),
3,47-3,37 (m, 2H), 2,03-1,96 (m, 2H), 1,79-1,75 (m, 2H).

Vi du 124: 5-amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2,2-
trifloetyl)pyrazol-4-carboxamit

5-Amino-3-(4-bromo-2-flo-phenyl)-1-( 2.2 2-trifloetyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromo-2-flo-phenyl)-metoxy-
metylen]propandinitril (0,73mmol) va 2,2,2-trifloetyl hydrazin (70% khéi lugng trong
nude, 0,87mmol), sau khi tinh ché, thu dugce hop chit néu & d& muc nay (0,47mmol)
duéi dang chit rin mau tring nga. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,72
phut, m/z 362,8 [M]"
N-[[4-[5-amino-4-xyano-1-(2,2.2-trifloetyl)pyrazol-3-yl]-3-flo-phenyljmetyl]-2-

metoxy-benzamit

Theo phuong phéap chung K, tir hop chit 5-amino-3-(4-bromo-2-flo-phenyl)-1-
(2,2,2-trifloetyl)pyrazol-4-cacbonitril (0,23mmol), va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,34mmol), sau khi tinh ché, thu dugc hop
chit néu & dé muc nay (0,21mmol) dudi dang chit rén mau vang. UPLC-MS (EST, c6
tinh axit mach ngan): 1,56 phut, m/z 448,0 [M+H]"
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5-Amino-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metylJphenyl]-1-( 2.2.2-trifloetyl)

pyrazol-4-carboxamit

Theo phuong phdp chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
trifloetyl)pyrazol-3-yl]-3-flo-phenyl]metyl]-2-metoxy-benzamit (0,21mmol), sau khi
tinh ché, thu duoc hop chét néu & d& muc nay (0,15mmol) dudi dang chét rin mau be.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,41 phit, m/z 488,0 [M+Na]*. UPLC-MS
(ES*, ¢6 tinh axit mach dai): 3,22 phut, m/z 466,0 [M+H]". 'H NMR (400 MHz,
DMSO-ds, 6): 8,79 t, J = 6,1Hz, 1H), 7,73 (dd, J = 7,5, 1,8Hz, 1H), 7,50-7,46 (m,
1H), 7,45-7,38 (m, 1H), 7,27-7,24 (m, 2H), 7,16 (d, J = 8,1Hz, 1H), 7,06-7,02 (m, 1H),
6,64 (s, 2H), 4,99-4,93 (m, 2H), 4,56 (d, J = 5,9Hz, 2H), 3,91 (s, 3H).

Vi du 125: 5-amino-3-[2-flo-4-[[(5-flo-2-metoxy-
benzoyl)amino]metyl] phenyl}-1-(2,2,2-trifloetyl)pyrazol-4-carboxamit

OMe

N-[[4-[5-amino-4-xyano-1-(2.2.2-trifloetyl)pyrazol-3-yl]-3 -flo-phenyl]metyl]-5-flo-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromo-2-flo-phenyl)-1-
(2,2,2-trifloetyl)pyrazol-4-cacbonitril (0,23mmol) va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (0,33mmol), sau khi tinh ché, thu duoc hop chét néu
& d& muc nay (0,20mmol) dudi dang chét rin mau vang. UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,61 phut, m/z 466,1 [M+H]*

5. Amino-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-(2.2.2-

trifloetyl)pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triﬂoetyl)pyrazol—3—yl]-3-ﬂo-pheny1]mety1]-5-ﬂo-2-metoxy-benzamit (0,20mmol), sau
khi tinh ché, thu dwoc hop chit néu & d& muc nay (0,12mmol) dudi dang chit rin mau
be. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,46 phit, m/z 506,0 [M+Na]*. UPLC-
MS (ES*, c6 tinh axit mach dai): 3,34 phut, m/z 484,0 [M+H]*. 'TH NMR (400 MHz,
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DMSO-ds, 8): 8,89 (t, J = 6,1Hz, 1H), 7,50 (dd, J = 9,2, 3,5Hz, 1H), 7,45-7,38 (m,
1H), 7,37-7,32 (m, 1H), 7,25 (d, J = 9,2Hz, 2H), 7,19 (dd, J= 9,1, 4,2Hz, 1H), 6,64 (s,
2H), 4,99-4,93 (m, 2H), 4,56 (d, J = 6,1Hz, 2H), 3,90 (s, 3H).

Vi du 126: 5-amino-1-(2,2-diflo-1-metyl-etyl)-3-[4-[[(2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

H,oN

0
H,N
-
) 0
N-N HN OMe

he

F

tert-Butyl N-[(2.2-diflo-1-metyl-etyliden)amino]carbamat

Theo phuong phap chung E dugc cai bién & nhiét do 60°C, tir hop chat fert-
butyl carbazat (1,51mmol) va 1,1-diflo-propan-2-on (1,82mmol), thu dugc hop chit
néu & d& muc nay dang thd (1,51mmol) 1a chét rén mau tring. UPLC-MS (ES", ¢6 tinh
axit mach ngén): 1,45 phut, m/z 206,8 [M-H]
5-Amino-3-(4-bromophenyl)-1-(2.2-diflo-1-metyl-etyl)pyrazol-4-cacbonitril

Theo phuong phap chung O & nhiét do trong phong, tir hop chét rert-butyl N-
[(2,2-diflo-1-metyl-etyliden)amino]carbamat  (0,58mmol) va 2-[(4-bromophenyl)-
metoxy-metylen]propandinitril (0,46mmol), sau khi tinh ché, thu duoc hop chat néu &
d& muc nay (0,43mmol) duéi dang chét rin mau tring. UPLC-MS (ES*, ¢6 tinh axit
mach ngin):1,83 phut, m/z 340,6 [M]*
N-[[4-[5-amino-4-xyano-1-(2.2-diflo-1-metyl-etyl)pyrazol-3-yl]phenyl] metyl]-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2,2-
diflo-1-metyl-etyl)pyrazol-4-cacbonitril (0,15mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,22mmol), sau khi tinh ché, thu dugc hop
chét néu & d& muc nay (0,08mmol) dudi dang chét rin mau tring. UPLC-MS (EST, ¢6
tinh axit mach ngén): 1,60 phut, m/z 426,0 [M+H]*
5-Amino-1-(2.2-diflo-1-metyl-etyl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(2,2-diflo-
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1-metyl-etyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,08mmol), sau khi tinh
ché, thu duoc hop chét néu & dé muc niy (0,04mmol) dudi dang chét rén mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,43 phut, m/z 444,1 [M+H]". UPLC-MS
(ES*, c6 tinh axit mach dai): 3,25 phut, m/z 444,1 [M+H]*. 'TH NMR (400 MHz,
DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,74 (dd, J = 7,6, 1,8Hz, 1H), 7,51-7,38 (m,
5H), 7,15 (d, J = 8,3Hz, 1H), 7,07-7,00 (m, 1H), 6,53 (s, 2H), 6,21 (dt, J = 55,7,
5,3Hz, 1H), 4,85-4,70 (m, 1H), 4,54 (d, J = 6,2Hz, 2H), 3,89 (s, 3H), 1,44 (d, J =
6,7Hz, 3H).

Vi du 127: 5-amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl] phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit
H,N

O F
H,N

-

/ 0]

ON\N HN OMe

(0]

F
5-Amino-3-(4-bromo-3-flo-phenyl)-1-tetrahydropyran-3 -yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chit tetrahydropyran-3-ylhydrazin
hydroclorua (0,77mmol) va 2-[(4-bromo-3-flo-phenyl)-metoxy-metylen]propandinitril
(0,64mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc nay (0,20mmol) dudi
dang chit rdn mau tring nga. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,85 phut, m/z
366,9 [M+2]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3 -yD)-2-flo-phenyl]metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromo-3-flo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril ~ (0,18mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (106mg, 0,37mmol), sau khi tinh ché, thu
duogc hop chét néu & dé muc nay (54mg, 0,12mmol, hiéu suit 66%) duéi dang chét rén
mau nau. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,68 phut, m/z 468,0 [M+H]"
5-Amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-

tetrahydropyran-3-yl-pyrazol-4-carboxamit

Theo phuwong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol—3-yl)-2—ﬂo-phenyl]metyl]-5-ﬂo-2—metoxy-benzamit
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(54mg, 0,12mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (20mg,
0,04mmol, hiéu sudt 36%) duéi dang chat ran mau tréng nga. UPLC-MS (ES¥, ¢6 tinh
axit mach ngén): 1,47 phtt, m/z 485,9 [M+H]*. UPLC-MS (ES", c6 tinh axit mach
dai): 3,37 phuit, m/z 486,1 [M+H]". 'TH NMR (400 MHz, DMSO-ds, 8): 8,81 (t, J =
6,0Hz, 1H), 7,50 (dd, J = 9,2, 3,3Hz, 1H), 7,44-7,40 (m, 1H), 7,37-7,26 (m, 3H), 7,19
(dd, J=9,3, 4;3Hz, 1H), 6,35 (s, 2H), 4,56 (d, J = 6,0Hz, 2H), 4,30-4,22 (m, 1H), 3,90
(s, 3H), 3,87-3,82 (m, 2H), 3,58-3,48 (m, 1H), 3,37-3,27 (m, 1H), 2,03-1,98 (m, 2H),
1,77-1,65 (m, 2H).

Vi du 128: 5-amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-
(2,2,2-trifloetyl)pyrazol-4-carboxamit

OMe

5-Amino-3-(4-bromo-3-flo-phenyl)-1-(2.2.2-trifloetyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromo-3-flo-phenyl)-metoxy-
metylen]propandinitril (500mg, 1,78mmol) va 2,2,2-trifloetyl hydrazin (70% khdi
luong trong nudc, 31pl, 2,13mmol), sau khi tinh ché bing cach sdc ky cot nhanh trén
silicagel, rira giai bang MeOH 0-10% trong DCM, thu duoc hop chét 5-amino-3-(4-
bromo-3-flo-phenyl)-1-(2,2,2-trifloetyl)pyrazol-4-cacbonitril (132mg, 0,36mmol, higu
sudt 20%) duédi dang chit rin mau nau. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,82
phut, m/z 362,7 [M]"
N-[[4-[5-amino-4-xyano-1-(2.2.2-trifloetyl)pyrazol-3-yl]-2-flo-phenyl]metyl]-5-flo-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromo-3-flo-phenyl)-1-
(2,2,2-trifloetyl)pyrazol-4-cacbonitril (0,18mmol) va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (0,27mmol), sau khi tinh ché, thu duge hop chit néu
& d& muc nay (0,12mmol) duéi dang chit rin mau cam nhat. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,68 phit, m/z 465,9 [M+H]".
5-Amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2.2.2~
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trifloetyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chét N-[[4-[5-amino-4-xyano-1-(2,2,2-
trifloetyl)pyrazol-3-yl]-2-flo-phenyl]metyl]-5-flo-2-metoxy-benzamit (0,12mmol), sau
khi tinh ché, thu duge hop chit néu & d& muc ndy (22mg, 0,05mmol, hiéu sudt 39%)
duéi dang chét rdn mau nau nhat. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,50 phut,
m/z 484,1 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,44 phut, m/z 484,0
[M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,82 (t, J = 5,9Hz, 1H), 7,51 (dd, J = 9,7,
3,7Hz, 1H), 7,47-7,40 (m, 1H), 7,37-7,27 (m, 3H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,63
(s, 2H), 4,95 (q, J = 9,3Hz, 2H), 4,57 (d, J = 6,5Hz, 2H), 3,90 (s, 3H).

Vi du 129: 5-amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2,2,2-
trifloetyl)pyrazol-4-carboxamit

N-[[4-[5-amino-4-xyano-1-(2,2,2-trifloetyl)pyrazol-3-yl] -2-flo-phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromo-3-flo-phenyl)-1-
(2,2,2-trifloetyl)pyrazol-4-cacbonitril (0,18mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,27mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc
nay (0,07mmol) dudi dang chét rin mau ndu nhat. UPLC-MS (ES*, c6 tinh axit mach
ngén): 1,63 phut, m/z 448,0 [M+H]*
5-Amino-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2.2.2-

trifloetyl)pyrazol-4-carboxamit

Theo phuwong phip chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
trifloetyl)pyrazol-3-yl]-2-flo-phenyl]metyl]-2-metoxy-benzamit  (27mg, 0,06mmol),
sau khi tinh ché, thu duoc hop chit néu & d& muc nay (0,03mmol, hiéu suit 54%) dudi
dang chét rin mau nau nhat. UPLC-MS (ES®, ¢6 tinh axit mach ngin): 1,45 phut, m/z
466,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,32 phut, m/z 466,1 [M+H]*.
'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,7, 1,8Hz,
1H), 7,51-7,42 (m, 2H), 7,35-7,28 (m, 2H), 7,16 (d, J = 7,7Hz, 1H), 7,07-7,01 (m, 1H),
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6,61 (s, 2H), 5,00-4,90 (m, 2H), 4,57 (d, J = 6,0Hz, 2H), 3,90 (s, 3H).

Vi du 130: 5-amino-1-xyclopentyl-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit

5-Amino-3-(4-bromo-2-flo-phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Theo phuong phéap chung H, tir hop chét 2-[(4-bromo-2-flo-phenyl)-metoxy-
metylen]propandinitril (0,71mmol) va xyclopentylhydrazin hydroclorua (0,85mmol),
sau khi tinh ché, thu duoc hop chét néu & d& muyc ndy (0,37mmol) dudi dang gom mau
vang. UPLC-MS (ES*, ¢ tinh axit mach ngén): 1,95 phit, m/z 350,8 [M+2]*
N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)-3-flo-phenyl]metyl]-2-metoxy-

benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromo-2-flo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (0,37mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,41mmol), sau khi tinh ché, thu dugc hop
chét néu & d& muc nay (0,32mmol) duéi dang chét rin mau vang. UPLC-MS (ES", ¢6
tinh axit mach ngén): 1,70 phut, m/z 434,1 [M+H]*

5-Amino-1-xvyclopentyl-3-[2-flo-4-[[(2-metoxybenzoyl)amino]metyl] phenyl]pyrazol-

4-carboxamit

Theo phuong phip chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl—pyrazol-3-yl)-3-ﬂo-phenyl]metyl]-2-metoxy-benzamit (0,32mmol), sau
khi tinh ché, thu dugc hop chit néu & d& muc nay (0,07mmol) dudi dang chit rin mau
tring. UPLC-MS (ES*, c6 tinh axit mach ngan): 1,53 phut, m/z 452,1 [M+H]". UPLC-
MS (ES", c6 tinh axit mach dai): 3,52 phut, m/z 452,1 [M+H]*. 'TH NMR (400 MHz,
DMSO-ds, 3): 8,79 (t, J = 6,0Hz, 1H), 7,74 (dd, J = 7,7, 1,8Hz, 1H), 7,52-7,46 (m,
1H), 7,43-7,37 (m, 1H), 7,26-7,21 (m, 2H), 7,19-7,14 (m, 1H), 7,04 (td, J = 11,2,
0,9Hz, 1H), 6,29 (s, 2H), 4,66-4,59 (m, 1H), 4,56 (d, J = 6,1Hz, 2H), 3,91 (s, 3H),
2,02-1,73 (m, 6H), 1,64-1,56 (m, 2H).

Vi du 131: 5-amino-1-(1-xyclopropyletyl)-3-[4-[[(2-metoxybenzoyl)
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amino]metyl]phenyl]pyrazol-4-carboxamit

H,N

0
H,N

=

NI 2
\Z; N HN—i OMe

tert-Butyl N-[1-xyclopropyletylidenamino]carbamat

Theo phuong phap chung E, tr hop chit xyclopropyl metyl keton (0,60ml,
6,06mmol), va tert-butyl carbazat (880mg, 6,66mmol) thu dugc hop chit néu ¢ d& muc
nay (6,06mmol) duédi dang chét rén mau tring. '"H NMR (400 MHz, CDCl;, 8): 7,35
(br s, 1H), 1,80-1,71 (m, 1H), 1,63 (s, 3H), 1,50 (s, 9H), 0,77 (s, 2H), 0,75 (s, 2H).

5-Amino-3-(4-bromophenyl)-1-(1-xyclopropyletyl)pyrazol-4-cacbonitril

Dung dich chita tert-butyl  N-[1-xyclopropyletylidenamino]carbamat
(6,05mmol) trong THF (20ml) dugc cho thém dung dich phirc chét boran dimetyl
sulfua 2M trong THF, 10,3mmol). Hon hop phéan ung dugc khudy & nhiét do trong
phong trong 2 gid va sau d6 céc thanh phin dé bay hoi dugc loai bo dudi 4p suét giam.
Phédn cin dugc hda tan bing MeOH (20ml) va axit clohydric ddm ddc (30,3mmol)
duoc thém vao. Sau d6, hdn hop phén tng duge khuly & nhiét do trong phong trong
16 gid va c6 dudi ap suét giam. Phin cin dugc hoa tan bang EtOH (10ml), tiép d6 cho
thém  2-[(4-bromophenyl)-metoxy-metylen]propandinitril (100mg, 0,38mmol) va
trietylamin (1,9mmol) vao. Hdn hop phén tmg dugc gia nhit hdi lwu va khudy trong
16 gidr. Sau d6, tht ca cac thanh phin d& bay hoi dugc loai b dudi ap sudt gidm va
phin cin duoc tinh ché dé thu duoc hop chét néu & d& muc nay (0,33mmol) dudi dang
chét rén mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,95 phut, m/z 332,9
[M+2]*

N-[[4-[5-amino-4-xyano-1-(1-xyclopropyletyl)pyrazol-3-yl]phenyl|metyl]-2-metoxy-

benzamit

Theo phuong phdp chung K, tr hop chit 5-amino-3-(4-bromophenyl)-1-(1-
xyclopropyletyl)pyrazol-4-cacbonitril (0,33mmol), va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,48mmol), sau khi tinh ché, thu dugc hop

chét néu & d& muc nay (0,12mmol) dudi dang chit rin mau vang. UPLC-MS (ES™, ¢6
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tinh axit mach ngin): 1,67 phtt, m/z 416,1 [M+H]*

5-Amino-1-(1-xyclopropyletyl)-3-[4-[[(2-metoxybenzoyl)amino]metyl|phenyl]

pyrazol-4-carboxamit

Theo phuong phdp chung L, tr hop chit N-[[4-[5-amino-4-xyano-1-(1-
xyclopropyletyl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit (0,12mmol), sau khi
tinh ché, thu dugc hop chét néu & dé& muc nay (0,06mmol) dudi dang chét rén. UPLC-
MS (ES*, ¢6 tinh axit mach ngén): 1,47 phut, m/z 434,1 [M+H]*. UPLC-MS (ES", c6
tinh axit mach dai): 3,35 phit, m/z 434,1 [M+H]*. '"H NMR (400 MHz, DMSO-ds, 8):
8,73 (t, J= 6,4Hz, 1H), 7,75 (dd, J = 7,7, 1,7Hz, 1H), 7,50-7,40 (m, SH), 7,15 (d, J =
8,2Hz, 1H), 7,06-7,02 (m, 1H), 6,26 (s, 2H), 4,54 (d, J = 6,2Hz, 2H), 3,90 (s, 3H),
3,71-3,64 (m, 1H), 1,41 (d, J = 6,6Hz, 3H), 1,33-1,23 (m, 1H), 0,58-0,51 (m, 1H),
0,40-0,34 (m, 2H), 0,28-0,22 (m, 1H).

Vi du 132: 5-amino-3-[3,5-diflo-4-[[(2-metoxybenzoyl)amino]metyl] phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

5-Amino-3-(4-clo-3.5-diflo-phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Theo phuwong phap chung H dugc cai bién & nhiét d6 trong phong, tir hop chit
2-[(4-clo-3,5-diflo-phenyl)-metoxy-metylen]propandinitril (0,98mmol) va
tetrahydropyran-4-ylhydrazin hydroclorua (1,18mmol) thu dugc hop chit néu ¢ dé
muc nay dang thé (0,98mmol). UPLC-MS (ES™, c6 tinh axit mach ngén): 1,82 phut,
m/z 339,0 [M]*
N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)-2.6-diflo-

phenyl]metyl]-2-metoxy-benzamit

Theo phuwong phip chung K, tr hop chat kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (1,09mmol) va 5-amino-3-(4-clo-3,5-diflo-
phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril (0,49mmol), sau khi tinh ché,
thu duge hop chit néu & d& muc nay (0,13mmol). UPLC-MS (ES*, ¢ tinh axit mach
ngén): 1,62 phit, m/z 468,1 [M+H]"
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5-Amino-3-[3.5-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-

4-yl-pyrazol-4-carboxamit

Theo phuong phap chung L, tor hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)-2,6-diflo-phenylJmetyl]-2-metoxy-benzamit
(0,13mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,01mmol) dudi
dang chét rdn mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,40 phut, m/z
486,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,18 phut, m/z 486,1 [M-+H]*.
'H NMR (400 MHz, DMSO-ds, 8): 8,57 (t, J = 5,5Hz, 1H), 7,73 (dd, J= 7.8, 1,8Hz,
1H), 7,51-7,44 (m, 1H), 7,26-7,19 (m, 2H), 7,14 (d, J = 8,5Hz, 1H), 7,05-7,01 (m, 1H),
6,27 (br s, 2H), 4,58 (d, J = 5,6Hz, 2H), 4,43-4,32 (m, 1H), 4,00-3,93 (m, 2H), 3,88 (s,
3H), 3,43 (t, J= 11,9Hz, 2H), 2,04-1,94 (m, 2H), 1,79-1,75 (m, 2H).

Vi du 133: 5-amino-3-[3,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]
phenyl]-1-tetrahydropyran-4-yl-pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)-2,6-diflo-

phenyllmetyl]-5-flo-2-metoxy-benzamit

Theo phuong phéap chung K, tir hop chét kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (0,99mmol) va 5-amino-3-(4-clo-3,5-diflo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril (0,49mmol) thu dugc hop chit néu & dé
muc nay dang tho (0,49mmol). UPLC-MS (ES®, c6 tinh axit mach ngén): 1,67 phut,
m/z 486,0 [M+H]"
5-Amino-3-[3.5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-

tetrahydropyran-4-yl-pyrazol-4-carboxamit

Theo phwong phip chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran—4-y1-pyraz01-3-yl)-2,6-diﬂ0-phenyl]metyl]-5-ﬂ0-2-metoxy-benzamit
(0,49mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (0,09mmol) dudi
dang chét rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,45 phit, m/z
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504,1 [M+H]". UPLC-MS (ES*, c6 tinh axit mach dai): 3,31 phit, m/z 504,1 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,67 (t, J = 5,6Hz, 1H), 7,48 (dd, J = 9,0, 3,3Hz,
1H), 7,36-7,30 (m, 1H), 7,26-7,13 (m, 3H), 6,27 (br s, 2H), 4,58 (d, J = 5,5Hz, 2H),
4,43-433 (m, 1H), 3,99-3,94 (m, 2H), 3,87 (s, 3H), 3,43 (t, J= 11,1Hz, 2H), 2,03-1,93
(m, 2H), 1,79-1,74 (m, 2H).

Vi du 134: 5-amino-1-xyclopentyl-3-[6-[[(2-metoxybenzoyl)amino]metyl]-3-
pyridyl]pyrazol-4-carboxamit

HN

N-[(5-bromo-2-pyridyl)metyl]-2-metoxy-benzamit

Dung dich chtta (5-bromo-2-pyridyl)methanamin (1,60mmol) trong DMF
(4ml), & nhiét 9 0°C, dugc cho thém N,N-diisopropyletylamin (4,81mmol). Sau khi
khudy trong 10 phit, 2-metoxybenzoyl clorua (3,21mmol) dugc cho thém tir tr vao.
Hon hop phan ng dugce lam 4m dén RT va khudy trong mdi trudng nito trong 18 gio.
Hon hop nay duoc tdi bang dung dich natri bicacbonat bdo hoa trong nudc va pha
lodng bang EtOAc. Cac 16p dugc phan bb va 16p nudc duge chiét bang EtOAc. Cac
phin chiét hitu co két hop duoc rira bing nudce mudi, lam kho bing natri sulfat va co
dudi 4p sudt giam. Tinh ché thém @& thu dugc hop chit néu & d& muc nay (0,92mmol)
duéi dang ddu mau vang nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,53 pht,
‘m/z 322,8 [M+2]*

Axit [6-[[(2-metoxybenzoyl)amino]metyl]-3-pyridyl]boronic

Dung dich chira N-[(5-bromo-2-pyridyl)metyl]-2-metoxy-benzamit (240mg,
0,75mmol) trong THF (10ml), & nhiét d6 -78°C, duoc cho thém tur tir triisopropylborat
(0,35ml, 1,50mmol). Dung dich chira n-butyllithi (2,5M trong hexan, 0,90ml,
2,24mmol) dugc cho thém nhd giot va hdn hop duge khudy & nhiét o -78°C trong 1
gi0, va sau do duogc dé Am tr& lai dén nhiét d6 -20°C trong 1,5 gid. Hbn hop phan tmg
dugc td1 bang axit clohydric (2M), dugc trung hoa bang dung dich natri bicacbonat
bdo hoa trong nudc va phan bd véi EtOAc. Lép nude duge chiét bang EtOAc. Céc

phan chiét hitu co két hop duoc loc qua tam x0p ky nudce va cd dudi 4p suat gidm dé
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thu duoc hop chit néu & dé muc nay (0,86mmol), hop chét nay dugc sir dung ngay
trong budc tiép theo. UPLC-MS (ES", ¢6 tinh axit mach ngén): 0,99 phit, m/z 287,0
[M+H]* '
5-Amino-1-xyclopentyl-3-[6-[[(2-metoxybenzoyl)amino]metyl]-3-pyridyl|pyrazol-4-

carboxamit

Theo phuong phép chung D, tr axit [6-[[(2-metoxybenzoyl)amino]metyl]-3-
pyridyl]boronic (0,86mmol) va 5-amino-3-bromo-1-xyclopentyl-pyrazol-4-carboxamit
(0,43mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,09mmol) dudi
dang chét rin mau nau nhat. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,36 phiit, m/z
435,1 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,07 phit, m/z 435,1 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,99 (t, J=6,1Hz, 1H), 8,64 (m, 1H), 7,88 (dd, J=
8,1, 2,2Hz, 1H), 7,84 (dd, J = 7,7, 1,8Hz, 1H), 7,50-7,47 (m, 1H), 7,42 (d, J = 8,5Hz,
1H), 7,18 (dd, J = 8,6, 0,9Hz, 1H), 7,01 (td, J = 7,6, 1,2Hz, 1H), 6,23 (s, 2H), 4,68-
4,59 (m, 3H), 3,95 (s, 3H), 2,02-1,86 (m, 4H), 1,85-1,76 (m, 2H), 1,65-1,55 (m, 2H).

Vi du 135: 5-amino-1-(2-hydroxy-1-metyl-etyl)-3-[4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit
H,N
H,N

-
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tert-Butyl N-[(2-hydroxy-1-metyl-etyliden)amino]carbamat

Theo phuong phdp chung E, tir hop chét rert-butyl carbazat (7,57mmol) va
hydroxyaxeton (9,08mmol), thu dugc hop chét néu & d& muc nay (7,57mmol) dudi
dang ddu mau vang. UPLC-MS (ES*, c6 tinh axit mach ngan): 1,07 phut, m/z 188,9
[M+H]*

5-Amino-3-(4-bromophenyl)-1-(2-hydroxy-1 -metyl-etyl)pyrazol-4-cacbonitril

Theo phuong phap chung O, tir hop chét tert-butyl N-[(2-hydroxy-1-metyl-
etyliden)amino]carbamat ~ (7,39mmol) va 2-[(4-bromophenyl)-metoxy-metylen]
propandinitril (0,76mmol), sau khi tinh ché, thu dugc hop chét néu ¢ dé muc niy
(0,28mmol) dudi dang chét rén mau tring ngd. UPLC (ES*, ¢6 tinh axit mach ngin):
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1,59 phut, 322,9 m/z [M+2]*

N-[[4-[5-amino-4-xyano-1-(2-hydroxy-1-metyl-etyl)pyrazol-3-yl]phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phidp chung K, tr hop chit kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,72mmol), vd 5-amino-3-(4-bromophenyl)-
1-(2-hydroxy-1-metyl-etyl)pyrazol-4-cacbonitril (0,28mmol), sau khi tinh ché, thu
duoc hop chit néu & d& muc ndy (0,22mmol) dusi dang chat rdn mau cam. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,42 phut, 406,1 m/z [M+H]*
5-Amino-1-(2-hydroxy-1-metyl-etyl)-3-[4-[[(2-

metoxybenzovyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2-
hydroxy-1-metyl-etyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,22mmol), sau
khi tinh ché, thu duoc hop chét néu & d& muc nay (0,07mmol) dudi dang chét rin mau
nau nhat. UPLC-MS (ES*, co tinh axit mach ngén): 1,25 phut, 424,1 m/z [M+H]".
UPLC-MS (ES", ¢6 tinh axit mach dai): 2,78 phut, 424,1 m/z [M+H]". '"H NMR (400
MHz, DMSO-ds, 8): 8,74 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,6, 1,7Hz, 1H), 7,50-7,40
(m, 5H), 7,16 (d, J=8,3Hz, 1H), 7,06-7,02 (m,1H), 6,24 (s,2H), 4,89 (t, J/=5,4Hz, 1H),
4,55 (d, J = 5,9Hz, 2H), 4,36-4,27 (m, 1H), 3,90 (s, 3H), 3,70-3,62 (m, 2H), 1,29 (d,
J=6,7Hz, 3H).

Vi du 136: 5-amino-1-xyclopentyl-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-y1)-3-flo-phenyl]metyl]-5-flo-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromo-2-flo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril  (0,28mmol) va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (89mg, 0,31mmol), sau khi tinh ché, thu dugc hop

chit néu & d& muc nay (126mg, 0,28mmol, 99%) dudi dang chét rén mau vang. UPLC-
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MS (ES*, ¢6 tinh axit mach ngin): 1,75 phit, m/z 452,1 [M+H]*

5-Amino-1-xyclopentyl-3-[2-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]

phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-3-flo-phenylJmetyl]-5-flo-2-metoxy-benzamit (133mg,
0,29mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (66mg, 0,14mmol,
hiéu sult 47%) duéi dang chét rin mau trdng. UPLC-MS (ES*, c6 tinh axit mach
ngén): 1,58 phat, m/z 470,1 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,63
phit, m/z 470,1 [M+H]*. 'H NMR (400 MHz, DMSO-ds, 8): 8,88 (t, J = 6,0Hz, 1H),
7,50 (dd, J = 7,6, 1,7Hz, 1H), 7,42-7,32 (m, 2H), 7,25-7,17 (m, 3H), 6,28 (s, 2H),
4,66-4,59 (m, 1H), 4,55 (d,J = 6,0Hz, 2H), 3,91 (s, 3H), 2,03-1,73 (m, 6H), 1,63 -1,53
(m, 2H).

Vi du 137: 5-amino-1-xyclopentyl-3-[2,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3 -y1)-2.5-diflo-phenyl]metyl]-5-flo-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril ~ (0,39mmol) va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (0,58mmol), sau khi tai két tinh ra khéi MeOH, thu
duoc hop chit néu ¢ d& muc nay (0,23mmol). UPLC-MS (ES", ¢6 tinh axit mach
ngén): 1,83 phut, m/z 470,1 [M+H]"
5-Amino-1-xyclopentyl-3-[2.5-diflo-4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2,S-diﬂo-phenyl]metyl]-5-ﬂ0-2—metoxy-benzamit
(0,22mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay (0,13mmol) dudi
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dang chét rdn mau nau nhat. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,66 phit, m/z
488.2 [M+H]*. UPLC-MS (ES*, c6 tinh axit mach dai): 3,80 phut, m/z 488,2 [M+H]".
'H NMR (400 MHz, DMSO-ds, 8): 8,86 (t, J = 6,0Hz, 1H), 7,49 (dd, J = 9,2, 3,3Hz,
1H), 7,37-7,32 (m, 1H), 7,27-7,17 (m, 3H), 6,23 (s, 2H), 4,66-4,58 (m, 1H), 4,55 d,J
= 6,9Hz, 2H), 3,90 (s, 3H), 2,02-1,92 (m, 2H), 1,91-1,83 (m, 2H), 1,82-1,72 (m, 2H),
1,63-1,52 (m, 2H).

Vi du 138: 5-amino-1-xyclopentyl-3-[3,5-diflo-4-[[(2-metoxybenzoyl)

amino]metyl]phenyl]pyrazol-4-carboxamit

5-Amino-3-(4-clo-3,5-diflo-phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Theo phwong phap chung H duoc cai bién & nhiét d trong phong, tir hop chét
xyclopentylhydrazin hydroclorua (0,47mmol) va 2-[(4-clo-3,5-diflo-phenyl)-metoxy-
metylen]propandinitril (0,39mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc
nay (0,31mmol) dudi dang chét rin mau trang ngd. UPLC-MS (ES", ¢6 tinh axit mach
ngén):2,13 phut, m/z 323,0[M]*
N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)-2,6-diflo-phenylJmetyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-3,5-diflo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (0,16mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,31mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc nay (0,11mmol) dudi dang chét rin mau tring. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,86 phut, m/z 452,1 [M+H]"
5-Amino-1-xyclopentyl-3-[3.5-diflo-4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2,6-diflo-phenyl|metyl] -2-metoxy-benzamit  (0,11mmol),
sau khi tinh ché, thu dugc hop chét néu & d& muyc nay (0,08mmol) dudi dang chit rdn
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,64 phut, m/z 470,1 [M+H]".
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UPLC-MS (ES*, c6 tinh axit mach dai): 3,80 phut, m/z 470,1 [M+H]*. 'H NMR (400
MHz, DMSO-ds, 8): 8,56 (t, J = 5,5Hz, 1H), 7,73 (dd, J = 7,7, 1,7Hz, 1H), 7,50-7,43
(m, 1H), 7,25-7,17 (m, 2H), 7,13 (d, J = 8,3Hz, 1H), 7,05-6,99 (m, 1H), 6,20 (s, 2H),
4,68-4,54 (m, 3H), 3,87 (s, 3H), 2,05-1,73 (m, 6H), 1,65-1,51 (m, 2H).

Vi du 139: 5-amino-1-xyclopentyl-3-[3,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-y1)-2.6-diflo-phenyl|metyl] -5-flo-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-3,5-diflo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril ~ (0,16mmol) va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (0,39mmol), sau khi tinh ché, thu duoc hop chit néu
& d& muc nay (20mg, 0,04mmol, hiéu suit 27%) duéi dang chit rin mau tring nga.
UPLC-MS (ES*, ¢6 tinh axit mach ngéan): 1,91 phit, m/z 470,1 [M+H]"

5 -Amino- 1-xyclopentyl-3-[3.5-diflo-4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phdp chung M, tor hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2,6-diﬂo-phenyl]metyl]-5-ﬂo-2-met0xy-benzamit
(0,04mmol), sau khi tinh ché, thu duogc hop chét néu & @ muc nay (0,03mmol) dudi
dang chit rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,69 phat, m/z
488,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,92 phut, m/z 488,1 [M+H]".
'H NMR (400 MHz, DMSO-ds, §): 8,66 (t, J = 5,6Hz, 1H), 7,47 (dd, J = 9,2, 3,3Hz,
1H), 7,37-7,28 (m, 1H), 7,25-7,12 (m, 3H), 6,20 (s, 2H), 4,67-4,52 (m, 3H), 3,86 (s,
3H), 2,05-1,73 (m, 6H), 1,65-1,52 (m, 2H).

Vi du 140: 5-amin0—1-xyclopentyl—3-[2,6-difl0-4—[[(2-metoxybenzoyl)amino]metyl]
phenyl]pyrazol-4-carboxamit
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OMe

5-Amino-3-(4-bromo-2,6-diflo-phenyl)-1H-pyrazol-4-cacbonitril

Theo phuong phap chung H véi sy khong ¢6 mat cla trietylamin, tr hop chét
hydrazin hydrat (55-60% trong huérc, 1,43mmol) va 2-[(4-bromo-2,6-diflo-phenyl)-
metoxy-metylen]propandinitril (1,19mmol), thu dugc hop chét néu & d& muc nay dang
thd (1,17mmol) 1a chét rin mau vang nhat. UPLC-MS (ESY, ¢6 tinh axit mach ngén):
1,42 phut, m/z 300,8 [M+2]*

5-Amino-3-(4-bromo-2.,6-diflo-phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Theo phwong phap chung N, tor hop chit 5-amino-3-(4-bromo-2,6-diflo-
phenyl)-1H-pyrazol-4-cacbonitril ~ (350mg, 1,17mmol) va bromoxyclopentan
(1,76mmol), sau khi tinh ché, thu dugce hdn hop chita 5-amino-3-(4-bromo-2,6-diflo-
phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril va hop chét néu & d& muc nay (ty 1& 3:2)
(0,80mmol) dudi dang chét rén mau tring. UPLC-MS (ES™, ¢6 tinh axit mach ngan):
1,86 va 1,92 phut, m/z 368,9 [M+2]"

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)-3 .5-diflo-phenyl]metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hén hop chtra 5-amino-3-(4-bromo-2,6-diflo-
phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril va 3-amino-5-(4-bromo-2,6-diflo-
phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril ~ (0,33mmol)  va kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,36mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (0,12mmol) duéi dang chét rén mau tring nga. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,72 phut, m/z 452,1 [M+H]"
5-Amino-1-xyclopentyl-3-[2,6-diflo-4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung L, to hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-3,5-diflo-phenyl|metyl] -2-metoxy-benzamit  (0,12mmol),

sau khi tinh ché, thu dwoc hop chit néu & d& muc nay (0,03mmol) dudi dang chit rédn
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mau tring. UPLC-MS (ES®, ¢6 tinh axit mach ngén): 1,56 phut, m/z 470,1 [M+H]".
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,60 phat, m/z 470,2 [M+H]". 'H NMR (400
MHz, DMSO-ds, 8): 8,81 (t, J = 6,2Hz, 1H), 7,72 (dd, J = 7,6, 1,9Hz, 1H), 7,52-7,45
(m, 1H), 7,17-7,13 (m, 3H), 7,06-7,00 (m, 1H), 6,28 (br s, 2H), 4,67-4,60 (m, 1H),
4,55 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 2,03-1,92 (m, 2H), 1,90-1,72 (m, 4H), 1,62-1,52
(m, 2H).

Vi du 141: 5-amino-3-[2,3-diflo-4-[[(2-metoxybenzoyl)amino]metyl] phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit

OMe

5-Amino-3-(4-clo-2.3-diflo-phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-clo-2,3-diflo-phenyl)-metoxy-
metylen]propandinitril  (200mg, 0,79mmol) va tetrahydropyran-4-ylhydrazin
hydroclorua (144mg, 0,94mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc
nay (0,65mmol). UPLC-MS (ES", ¢6 tinh axit mach ngin): 1,68 phut, m/z 339,0 [M]*
N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)-2.3-diflo-

phenyl]metyl]-2-metoxy-benzamit

Theo phuong phap chung K, tr hop chit 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril ~ (0,32mmol) ~ va  kali triflo-[[(2-
metoxybenzoyl)amino|metyl]boranuide (0,65mmol), sau khi tinh ché, thu dugc hop
chét néu & d& muc nay (0,24mmol) du6i dang chét ran mau vang. UPLC-MS (ES', ¢6
tinh axit mach ngén): 1,55 phit, m/z 468,1 [M+H]*
5-Amino-3-[2,3-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-

4-vl-pyrazol-4-carboxamit

Theo phuong phap chung M, tor hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)-2,3-diﬂ0-pheny1]metyl]-2-metoxy-benzamit
(112mg, 0,24mmol), sau khi tinh ché, thu dwoc hop chit néu & dé muc nay (78mg,
0,16mmol, hiéu sudt 67%) duéi dang chét rén mau tring nga. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,40 phit, m/z 486,1 [M+H]*. UPLC-MS (ES", ¢4 tinh axit mach
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dai): 3,12 phut, m/z 486,2 [M+H]". 'H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J =
6,0Hz, 1H), 7,78-7,72 (m, 1H), 7,53-7,45 (m, 1H), 7,29-7,19 (m, 2H), 7,16 (d, J =
7,8Hz, 1H), 7,07-7,01 (m, 1H), 6,31 (s, 2H), 4,60 (d, J = 6,0Hz, 2H), 4,43-4,32 (m,
1H), 4,00-3,93 (m, 2H), 3,91 (s, 3H), 3,45-3,39 (m, 2H), 2,01-1,90 (m, 2H), 1,82-1,73
(m, 2H).

Vi du 142: 5-amino-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]
phenyl]-1-tetrahydropyran-4-yl-pyrazol-4-carboxamit

OMe

N-[[4-(5-amino-4-xyano-1 -tetrahydropyran-4-yl-pyrazol-3-yl)-2,3-diflo-

phenyllmetyl]-5-flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril (106mg, 0,31mmol) va kali triflo-[[(5-flo-
2-metoxy-benzoyl)amino]metyl]boranuide (181mg, 0,63mmol), sau khi tinh ché, thu
duoc hop chét néu & d& muc nay (124mg, 0,26mmol, hiéu suit 82%) dudi dang chét
ran mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,60 phut, m/z 486,1 [M+H]"
5-Amino-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-

tetrahydropyran-4-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-y1-pyrazol-3-yl)-2,3-diﬂo-phenyl]metyl]—5-ﬂo-2-metoxy-benzamit
(0,25mmol), sau khi tinh ché, thu dwoc hop chit néu & d& muc nay (0,12mmol) dudi
dang chit rin mau tréng nga. UPLC-MS (ES¥, ¢ tinh axit mach ngén): 1,44 phut, m/z
504,1 [M+H]". UPLC-MS (ES", c6 tinh axit mach dai): 3,24 phut, m/z 504,1 [M+H]*.
'H NMR (400 MHz, DMSO-ds, 8): 8,87 (t, J = 6,0Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz,
1H), 7,38-7,33 (m, 1H), 7,24-7,18 (m, 3H), 6,31 (s, 2H), 4,60 (d, J = 6,2Hz, 2H), 4,42-
4,34 (m, 1H), 3,98-3,94 (m, 2H), 3,90 (s, 3H), 3,46-3,39 (m, 2H), 2,00-1,90 (m, 2H),
1,78-1,76 (m, 2H).

Vi du 143: 5-amin0-3-[4—[[(Z-metoxybenzoyl)amino]metyl]phenyl]-1-(2-met0xy-1-
metyl-etyl)pyrazol-4-carboxamit
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tert-Butyl N-[(2-metoxy-1-metyl-etyliden)amino]carbamat

Theo phuong phap chung E, tir hop chét fert-butyl carbazat (3,78mmol) va
metoxyaxeton (2,27mmol), thu dugc hop chit néu & d& muyc nay (2,27mmol) dudi
dang diu mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,36 phit, m/z 202,9
[M+H]*

5-Amino-3-(4-bromophenyl)-1-(2-metoxy-1-metyl-etyl)pyrazol-4-cacbonitril

Theo phuong phap chung O, tir hop chét tert-butyl N-[(2-metoxy-1-metyl-
etyliden)aminojcarbamat  (830mg, 4,11mmol), va 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,76mmol), sau khi tinh ché, thu dugc hop chét néu & dé muc
nay (0,18mmol). UPLC-MS (c6 tinh axit mach ngin): 1,82 phut, 337 m/z [M+2] *
N-[[4-[5-Amino-4-xyano-1-(2-metoxy-1-metyl-etyl)pyrazol-3-yl]phenyl|metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tr hop chat kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,31mmol), va 5-amino-3-(4-bromophenyl)-
1-(2-metoxy- 1-metyl-etyl)pyrazol-4-cacbonitril (0,18mmol), sau khi tinh ché, thu dugce
hop chit néu & dé muc nay (0,13mmol) duéi dang chét rin mau tring nga. UPLC-MS
(ES", ¢6 tinh axit mach ngén): 1,57 phut, 420,1 m/z [M+H]"

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-(2-metoxy-1-metyl-

etyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(2-metoxy-
1-metyl-etyl)pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,13mmol), sau khi tinh
ché, thu duoc hop chit néu & d& muc nay (0,03mmol) dudi dang chit rén mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,38 phut, 438,1 m/z [M+H]". UPLC-MS
(EST, c6 tinh axit mach dai): 3,10 phut, 438,1 m/z [M+H]*. 'TH NMR (400 MHz,
DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,75 (dd, J = 7,6, 1,7Hz, 1H), 7,51-7,38 (m,
5H), 7,15 (d, J = 8,2Hz, 1H), 7,04 (t, J = 7,4Hz, 1H), 6,31 (s, 2H), 4,54 (d, J = 6,0Hz,
2H), 4,48-4,51 (m, 1H), 3,90 (s, 3H), 3,69-3,62 (m, 1H), 3,49 (dd, J = 9.3, 5,4Hz,
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1H), 3,23 (s, 3H), 1,28 (d, J= 6,6Hz, 3H).

Vi du 144: 5-amino-1-(4,4-diflopyrolidin-3-yl)-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit
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2.2-Diflovinyl 4-metylbenzensulfonat

Dung dich chira 2,2,2-trifloetyl tosylat (33,4mmol) trong THF khan (111ml), &
nhiét d -78°C, va dung dich n-butyllithi (11M trong hexan, 66,9mmol) dugc khudy &
nhiét do -78°C trong 20 phut, sau d6 duoc tdi bang hdn hop chira nuée (20ml) va THF

(20ml) trong khi duy tri nhiét d6 bén trong & -60°C, tiép d6 dugc 1am 4m dén RT va
chiét bang EtOAc. Cac phan chiét hitu co két hop dugc rira bang dung dich nuéc mudi
bio hod, lam kh bing natri sulfat, loc va cd dudi 4p suit giam. Tinh ché dé thu duoc
hop chit néu & dé muc ndy (26,9mmol) dudi dang dau khong mau. 'H NMR
(400MHz, DMSO-ds, 8): 7,86 (d, J = 8,4Hz, 2H), 7,54 (d, J = 8,6Hz, 2H), 6,85 (dd, J
= 15,6, 3,9Hz, 1H), 2,45 (s, 3H).

(1-Benzyl-4.4-diflo-pyrolidin-3-yl) 4-metylbenzensulfonat

Hbn hop chuia 22-diflovinyl 4-metylbenzensulfonat (26,6mmol), va N-
(metoxymetyl)-N-(trimetylsilylmetyl)benzylamin (106mmol), trong moi truong nito,
duoc gia nhiét t6i nhiét do 130°C trong 5 phut. Axit trifloaxetic (2,66mmol) dugc cho
thém nhé giot vao va hdn hop ndy dugce khudy trong 30 phut & nhiét do 130°C, lam
ngudi dén nhiét @ trong phong, ¢d dudi ap sudt giam va trietylamin (2,66mmol) duoc
cho thém vao. Sau d6, phan cin dugc tinh ché @8 thu dwoc hop chat néu & d& muc nay
(23,0mmol) dudi dang d4u mau vang nhat. UPLC-MS (ES*, c6 tinh axit mach ngén):
1,98 phut, m/z 368,0 [M+H]"
1-Benzyl-4.4-diflo-pyrolidin-3-ol

Phéi magie (1,7g, 64,6mmol) dugc cho vao dung dich chira (1-benzyl-4,4-diflo-
pyrolidin-3-yl) 4-metylbenzensulfonat (12,9mmol) trong MeOH (40ml), trong moi
truong nito, ¢ nhiét do 0°C. Hon hop phén ing duoc khudy & nhiét do trong phong

trong 1 gid, nude (4ml) duge cho thém tir tir vao, sau d6 cho thém axit clohydric (5M,
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20ml). Cac thanh phin d& bay hoi dugc loai bd dudi ap sudt giam, dugc bazo héa bing
dung dich KOH dén do pH = 8 va dugc chiét bing DCM (x3). Céc cht chiét hitu co
duoc két hop, 1am kho béng tAm xép ky nuéc, va c¢d dudi ap sut giam. Phéan cin duoc
pha lodng bang EtOAc va khudy & nhiét d trong phong trong 16 gid, loc va c6 dudi
4p suét giam. Phan cin tao thanh dugc tinh ché @ thu dugc hop chit néu & d& muc nay
(9,15mmol) duéi dang dau mau vang. '"H NMR (400 MHz, DMSO-ds, 8): 7,39-7,23
(m, 5H), 5,69 (d, J = 5,8Hz, 1H), 4,13-4,01 (m, 1H), 3,66-3,53 (m, 2H), 3,15-3,00 (m,
2H), 2,73-2,59 (m, 1H), 2,32-2,26 (m, 1H).

tert-Butyl 3,3-diflo-4-hydroxy-pyrolidin-1-carboxylat

Trong mdi trudng nito, dung dich chua 1-benzyl-4,4-diflo-pyrolidin-3-ol
(6,78mmol) trong EtOH (60ml) dugc cho thém di-fers-butyl dicacbonat (8,14mmol),
tiép d6 cho thém paladi hydroxit (20% khéi lugng trén cacbon, 1,14mmol). Hbn hop
phéan @ng dugc thdi hydro vai l4n, va khudy & nhiét d6 trong phong trong 16 giv. Sau
d6, hdn hop phan tng dugc loc qua thm Celite® va phin nudc loc duge cd dudi ap
sut giam. Tinh ché thém & thu dugc hop chét néu ¢ d& muc nay (4,95mmol) dudi
dang diu mau vang. 'H NMR (400 MHz, DMSO-ds, 8): 6,08 (d, J = 5,2Hz, 1H), 4,20
(s, 1H), 3,66-3,55 (m, 3H), 3,22-3,20 (m, 1H), 1,41 (s, 9H).
tert-Butyl 3,3-diflo-4-(triflometylsulfonyloxy)pyrolidin-1-carboxylat

Dung dich chra tert-butyl 3,3-diflo-4-hydroxy-pyrolidin-1-carboxylat
(3,04mmol) trong DCM khan (20ml), & nhiét d6 -20°C va trong m6i trudng nito, dugc
cho thém nho giot anhydrit triflometansulfonic (1M trong DCM, 7,57mmol). Hon hop
phan Umg dugc khudy & nhiét d6 trong khoang tir -20 dén -10°C trong 40 phut, tdi
bang dung dich axit xitric (0,5M), dugc bazo héa bang dung dich natri bicacbonat bao
hoa trong nuée d& thu duge do pH = khoang 4,5 va chiét bing DCM. Cac chit chiét
hitu co dugc két hop, 1am kho bing tAm xp ky nude va cd dudi ap suét giam @ thu
dwoc hop chét néu & d& muc nay dang tho (2,51mmol) 13 dau mau nau. '"H NMR (400
MHz, DMSO-ds, 8): 5,98-5,93 (m, 1H), 3,97-3,68 (m, 3H), 3,71-3,67 (m, 1H), 1,43 (s,
9H).

5-Amino-3-(4-bromophenyl)-1H-pyrazol-4-cacbonitril

Theo phuong phap chung H, tr hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,76mmol) va hydrazin hydrat (55-60% trong nudc, 1,9mmol)

ma khong st dung trietylamin, sau khi tinh ché, thu dwoc hop chét néu & d& muc ndy
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(0,69mmol) dudi dang chét rin mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin):
1,44 phut, m/z 265,9 [M+2]*

tert-Butyl 4-[5-amino-3-(4-bromophenyl)-4-xyano-pyrazol-1-yl]-3,3-diflo-pyrolidin-1-

carboxylat

Dung dich chta tert-butyl 3,3-diflo-4-(triflometylsulfonyloxy)pyrolidin-1-
carboxylat (578mg, 1,59mmol), 5-amino-3-(4-bromophenyl)-1 H-pyrazol-4-cacbonitril
(300mg, 1,14mmol) va xesi cacbonat (743mg, 2,28mmol) trong DMF (12ml) dugc gia
nhiét t6i nhiét do 90°C trong 2,5 gid. Hon hop phan img dugc 1am ngudi dén nhiét do
trong phong, pha lodng bang nudce va chiét bang EtOAc. Cic phin chiét hitu co két
hop dugc lam kho béng natri sulfat, loc va ¢6 dudi ap sut giam. Tinh ché dé thu duge
hop chit néu ¢ d& muc ndy (105mg, 0,22mmol) dudi dang chét rén mau cam. UPLC-
MS (ES*, ¢6 tinh axit mach ngén): 2,06 phit, m/z 468,0 [M]*

fert-Butyl 4-[5-amino-4-xyano-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]

pyrazol-1-y1]-3.3-diflo-pyrolidin-1-carboxylat

Theo phuwong phép chung K, tr hop chit fert-butyl 4-[5-amino-3-(4-
bromophenyl)-4-xyano-pyrazol-1-yl]-3,3-diflo-pyrolidin-1-carboxylat (0,22mmol) va
kali triflo-[[(2-metoxybenzoyl)amino]metyl]boranuide (0,37mmol), sau khi tinh ché,
thu duge hop chit néu ¢ d& muc ndy (0,15mmol) dudi dang chét rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,82 phut, m/z 553,2 [M+H]"

5. Amino-1-(4.4-diflopyrolidin-3-y1)-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]

pyrazol-4-carboxamit

Theo phuwong phap chung M, tir hop chét fert-butyl 4-[5-amino-4-xyano-3-[4-
[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-yl]-3,3 -diflo-pyrolidin-1-
carboxylat (80mg, 0,14mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc nay
(20mg, 0,04mmol, hiéu suit 29%) dudi dang chét rin mau vang nhat. UPLC-MS (ES*,
¢6 tinh axit mach ngén): 1,14 phit, m/z 471,1 [M+H]". UPLC-MS (ES*, ¢ tinh axit
mach dai): 2,42 phit, m/z 471,2 [M+H]*. '"H NMR (400 MHz, DMSO-d, 0): 8,73 (t,J
= 6,00z, 1H), 7,74 (dd, J = 7,6, 1,7Hz, 1H), 7,50-7,40 (m, SH), 7,15 (d, J = 8,3Hz,
1H), 7,05-7,01 (m, 1H), 6,54 (br s, 2H), 5,04-4,96 (m, 1H), 4,54 (d, J = 6,1Hz, 2H),
3,90 (s, 3H), 3,54-3,45 (m, 2H), 3,26-3,07 (m, 2H).

Vi du 145: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[1-(3-
pyridyl)etyl]pyrazol-4-carboxamit
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1-(3-PyridyDetanol

Trong mdi trudng nito, bromo(metyl)magie (2,7M trong ete dietyl, 0,31mmol)
va dung dich chira 3-pyridincarboxaldehyt (1,60mmol) trong THF (3,2ml) & nhiét do
-78°C duoc khudy & nhiét dd trong phong trong 1 gio, duoc toi bang MeOH va co
dudi 4p sudt giam. Tinh ché @ thu duoc hop chit néu & dé muc nay (1,47mmol) dudi
dang dAu trong sudt. '"H NMR (400 MHz, CDCl;, 8): 8,65-8,58 (m, 1H), 8,56-8,50 (m,
1H), 7,80-7,75 (m, 1H), 7,35-7,29 (m, 1H), 4,99 (q, J = 6,5Hz, 1H), 1,56 (d, J= 6,5Hz,
3H)
3-Axetylpyridin

Pyridin (0,04ml, 0,49mmol) duoc cho thém vao dung dich chira pyridini
clochromat (2,20mmol) va 1-(3-pyridyl)etanol (1,47mmol) trong DCM (3ml) & nhiét
d6 0°C. Hon hop phan tng duge khudy & nhiét d6 trong phong trong 2 gio, véi DCM
va phin cin mau den thu dugc duge ria bang DCM du (x3). Sau d6, cac chét hitu co
két hop dugc cho di qua tAm Celite® va dung mdi duoc loai bé dudi ap suét giam dé
thu dugc hop chat 3-axetylpyridin dang thé (0,66mmol) 1a diu sAm mau, dau ndy dugc
stir dung ngay trong budc tiép theo. '"H NMR (400 MHz, CDCl3, 8): 9,27-9,15 (m, 1H),
8,88-8,76 (m, 1H), 8,29 (d, /=7,8Hz, 1H), 7,53-7,44 (m, 1H), 2,68 (s, 3H)
tert-Butyl N-[1-(3-pyridyl)etylidenamino]carbamat

Theo phuong phép chung E, tir hop chét 3-axetylpyridin (0,66mmol), sau khi
tinh ché, thu dwoc hop chit néu & d& myc nay (97mg, 0,41mmol) dudi dang chit réin
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,05 phut, m/z 236,0 [M+H]"
5-Amino-3-(4-bromophenyl)-1-[1-(3-pyridyl)etylJpyrazol-4-cacbonitril

Theo phuong phéap chung O dugc cai bién, & nhiét d trong phong, tir hop chét
tert-butyl N-[1-(3-pyridyl)etylidenamino]carbamat (97mg, 0,41mmol) va 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (0,34mmol), sau khi tinh ché, thu duoc
hop chét néu & d& muc nay (0,33mmol) dudi dang chét rén mau tring. UPLC-MS
(ES*, ¢6 tinh axit mach ngdn): 1,55 phut, m/z 369,9 [M+2]"
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N-[[4-[5-amino-4-xyano-1-[1-(3-pyridyl)etyl]pyrazol-3-yl]phenyl]metyl]-2-metoxy-

benzamit

Theo phuong phéap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[1-(3-
pyridyl)etyl]pyrazol-4-cacbonitril (0,22mmol) va kali triflo-[[(2-metoxybenzoyl)
amino]metyl]boranuide (0,54mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc
ndy (0,16mmol) du6i dang chit rin mau trang. UPLC-MS (ES", ¢6 tinh axit mach
ngin): 1,37 phit, m/z 453,2 [M+H]"

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[1-(3-pyridyl)etylpyrazol-

4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[1-(3-
pyridyl)etyl]pyrazol-3-yl]phenyl]metyl]-2-metoxy-benzamit (0,16mmol), sau khi tinh
ché, thu dugc hop chit néu & d& muyc nay (47mg, 0,10mmol, hiéu suit 62%) duéi dang
chit rdn mau vang nhat. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,20 phut, m/z
471,1 [M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 2,62 phut, m/z 471,3 [M+H]™".
'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 8,53 (d, J = 1,6Hz, 1H),
8,47 (dd, J = 4,7, 1,4Hz, 1H), 7,75 (dd, J = 7.6, 1,6Hz, 1H), 7,72-7,66 (m, 1H), 7,51-
7,34 (m, 6H), 7,15 (d, J = 8,3Hz, 1H), 7,07-7,00 (m, 1H), 6,47 (br s, 2H), 5,66 (q, / =
6,9Hz, 1H), 4,54 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 1,76 (d, J = 6,9Hz, 3H)

Vi du 146: 5-amino-3-[2,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]
phenyl]-1-tetrahydropyran-4-yl-pyrazol-4-carboxamit

OMe

5-Amino-3-[2.5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-

tetrahydropyran-4-yl-pyrazol-4-carboxamit

Theo c4c phuwong phép chung K va M, tir hop chét 5-amino-3-(4-clo-2,5-diflo-
phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril (0,38mmol) va kali triflo-[[(5-
flo-2-metoxy-benzoyl)amino]metyl]boranuide (0,77mmol), sau khi tinh ché, thu dugc
hop chét néu & d& muc ndy (43mg, 0,09mmol, hi¢u sudt 24%). UPLC-MS (ES", c6
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tinh axit mach ngin): 1,42 phut, m/z 504,1 [M+H]*. UPLC-MS (ES", c6 tinh axit mach
dai): 3,24 phit, m/z 504,2 [M+H]". 'TH NMR (400 MHz, DMSO-ds, 8): 8,86 (t, J =
6,0Hz, 1H), 7,49 (dd, J = 9,1, 3,3Hz, 1H), 7,38-7,31 (m, 1H), 7,28-7,22 (m, 2H), 7,20
(dd, J=9,1, 4,3Hz, 1H), 6,28 (s, 2H), 4,56 (d, J = 6,0Hz, 2H), 4,42-4,33 (m, 1H), 3,96
(dd, J = 11,9, 4,1Hz, 2H), 3,90 (s, 3H), 3,42 (t, J = 12,0Hz, 2H), 2,01-1,96 (m, 2H),
1,77 (d, J=12,0Hz, 2H).

Vi du 147: 5-amino-1-(5,5-dimetyltetrahydrofuran-3-yl)-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit

H,N
H,N

o

-

/ 0]

:>(i]/N\N HN OMe
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2-Metylpent-4- en-2-ol

Axeton khan (136,19mmol) dugc cho thém nhé giot vao dung dich alyl magie
bromua (1M trong dietyl ete, 272,4mmol) ¢ nhiét d6 0°C. Sau khi khudy & nhiét do
0°C trong 15 phut, hdn hop phan ing duoc khudy & nhiét d6 trong phong trong 2 gio.
Dung dich NH,CI bo hoa dwoc cho thém vio d& phan bd cac 16p. Lép nude duge
_ chiét bang ete dietyl, rira béng nudc va dung dich nude mubi bio hoa, 1am kho bang
natri sulfat va tit ca cac thanh ph?ln dé bay hoi dugc loai bo cAn than dudi 4p suit giam
dé thu dugc hop chat 2-metylpent-4-en-2-ol (49,64mmol) dudi dang dau khoéng mau.
'H NMR (400 MHz, CDCl3, 3): 5,98-5,83 (m, 1H), 5,23-5,09 (m, 2H), 2,26 (d, J =
7,6Hz, 2H), 1,29-1,26 (m, 1H), 1,25 (s, 6H)
4-Metylpentan-1,2.4-triol

Hop chit 2-metylpent-4-en-2-ol (20,0mmol) dwoc hoa tan trong tert-butanol
(88ml) va nude (88ml) va AD-hdn hop-beta (16 g) dugce cho thém vao. Hbn hop phin
Umg duoc khudy & nhiét do trong phong trong 72 git. EtOAc (25ml) va natri sulfit (12
g) dugc cho thém vao, hdn hop phan ung duge khudy trong 1 gid cho dén khi xuét
hién su tach hai pha rd rang. Pha nudc duoc chiét béng EtOAc, lam kho bﬁng natri
sulfat va tit c& cac thanh phan d& bay hoi dugc loai bo dudi ap sut giam dé thu duoc
hop chét 4-metylpentan-1,2,4-triol dang thd (8,34mmol) 12 dau khéng mau. 'H NMR
(400 MHz, CDCls, 8): 4,19-4,07 (m, 1H), 3,75-3,60 (m, 2H), 3,55-3,44 (m, 1H), 2,41
(br s, 1H), 2,16-2,00 (m, 1H), 1,78 (dd, J = 14,5, 10,8Hz, 1H), 1,50 dd, J = 14,5,
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2,3Hz, 1H), 1,37 (s, 3H), 1,33 (s, 3H).
5.5-Dimetyltetrahydrofuran-3-ol

Hop chit 4-metylpentan-1,2,4-triol (8,35mmol) duge hoa tan trong DCM
(40ml), hdn hop phin Ung duoc suc khi nito, sau d6 p-toluenulfonyl clorua
(12,52mmol) va trietylamin (25,04mmol) dugc cho thém vao. Hon hop phan tng dugc
gia nhiét hdi luu va khudy trong 48 git. Dung dich NH4ClI bio hoa dugc cho thém vao
d2 phan b cac 16p, 16p hitu co duoc chiét bing DCM, rita bing dung dich nuée mubi
bdo hoa, lam kho bang natri sulfat va tAt c4 cac thanh phén dé bay hoi dugce loai bo
duéi 4p sudt giam. Tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bing
EtOAc 0-100% trong heptan dé thu dugc hop chit 5,5-dimetyltetrahydrofuran-3-ol
(3,56mmol) dudi dang dau khong mau. 'H NMR (400 MHz, CDCls, 9): 4,57-4,46 (m,
1H), 3,97 (dd, J = 9,9, 4,5Hz, 1H), 3,82 (ddd, J = 9,9, 2,5, 1,2Hz, 1H), 2,04 (dd, J =
13,5, 6,5Hz, 1H), 1,82 (ddd, J= 13,5, 2,5, 1,2Hz, 1H), 1,78-1,69 (m, 1H), 1,41 (s, 3H),
1,25 (s, 3H)
5.5-Dimetyltetrahydrofuran-3-on

Dung dich chita 5,5-dimetyltetrahydrofuran-3-ol (1,93mmol) trong DCM
(10ml) dugc cho thém Dess Martin periodinan (2,12mmol) ¢ nhiét d6 trong phong
trong mdi trudng nito va sau d6 dung dich nay dugc khudy trong 72 gid. Hbn hop
duoc t6i bang dung dich natri thiosulfat bdo hoa va sau d6 bing dung dich NaHCOs3
bdo hoa. Cac pha duoc tach ra va pha hitu co dugc lam kho bang natri sulfat va loc.
Dung moi dugc cd dudi ap suét giam dé thu duge hop chét néu & dé muc nay dang thd
(1,93mmol), hop chét nay dwoc st dung ngay trong budc tiép theo. 'H NMR (400
MHz, CDCls, §): 4,06 (s, 2H), 2,38 (s, 2H), 1,42 (s, 6H).

tert-Butyl N-=[(5.5-dimetyltetrahydrofuran-3-yliden)amino]carbamat

Theo phuwong phép chung E, tir hop chét fert-butyl carbazat (1,97mmol) va 5,5-
dimetyltetrahydrofuran-3-on (1,93mmol) thu dugc hop chét néu & d& muc nay dang
tho (hdn hop céc chit ddng phan, 1,93mmol) 1a diu mau vang. "H NMR (400 MHz,
CDCls, 8, chit dong phan 1 va chit ddng phan 2): chét ddng phan 1: 5,94 (s, 1H),
4,49-4,45 (m, 2H), 2,36-2,30 (m, 2H), 1,48 (s, 9H), 1,36 (s, 6H) va chét ddng phan 2:
5,94 (s, 1H), 4,38-4,32 (m, 2H), 2,64-2,58 (m, 2H), 1,48 (s, 9H), 1,33 (s, 6H)

5. Amino-3-(4-bromophenyl)-1-(5.5-dimetyltetrahydrofuran-3-yl)pyrazol-4-cacbonitril

Dung dich chira tert-butyl N-[(5,5-dimetyltetrahydrofuran-3-
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yliden)amino]carbamat (1,93mmol) trong THF (10ml) dugc cho thém dung dich phirc
chét boran dimetyl sulfua (2M trong THF, 3,43mmol). Hbn hop phin ing dugc khudy
& nhiét d6 trong phong trong 1 gid va cd dudi ap sudt giam. Phén cin dugc hoa tan
bing MeOH (10ml) va axit clohydric (12M, 20,15mmol), sau d6 dugc gia nhiét hoi
luu trong 14 gid, 1am ngudi va cd dudi ap sudt giam. Phin cin dugc hoa tan bing
EtOH (10ml), tiép d6 cho thém 2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(0,38mmol) va trietylamin (1,9mmol), va gia nhiét hdi lwu trong 16 gid. Dung moi
duge 1am bay hoi duéi dp suét giam va phin cin duge tinh ché bing cach sic ky cot
nhanh trén silicagel, rira giai bing EtOAc 0-100% trong heptan d8 thu dugc hop chat
néu & d& muc nay (0,12mmol) du6i dang ddu mau vang. UPLC-MS (ES’, c¢6 tinh axit
mach ngén): 1,86 phiit, m/z 360,9 [M]"
N-[[4-[5-amino-4-xyano-1-(5,5-dimetyltetrahydrofuran-3-yl)pyrazol-3-yl]phenyl]

metyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(5,5-
dimetyltetrahydrofuran-3-yl)pyrazol-4-cacbonitril (0,14mmol), va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,19mmol), sau khi tinh ché bang cach séc ky
cOt nhanh trén silicagel, rira giai bang 2EtOAc 0-100% trong heptan, thu duogc hop
cht néu & d& muc nay (0,1mmol) dudi dang chét rdn mau vang nhat. UPLC-MS (ES®,
¢6 tinh axit mach ngén): 1,62 pht, m/z 446,0 [M+H]*
5-Amino-1-(5.5-dimetyltetrahydrofuran-3-yl)-3-[4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung L, tr hop chit N-[[4-[5-amino-4-xyano-1-(5,5-
dimetyltetrahydrofuran-3-yl)pyrazol-3-yl]phenylJmetyl]-2-metoxy-benzamit
(0,10mmol), sau khi tinh ché, thu dwoc hop chét néu & d& muc nay (0,03mmol) dudi
dang chit rin mau be. UPL-CMS (ES", ¢6 tinh axit mach ngén): 1,44 phut, m/z 464,1
[M+H]*. UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,32 phit, m/z 464,2 [M+H]". 'H
NMR (400 MHz, DMSO-dy): 8,66 (t, J = 6,0Hz, 1H), 7,68 (dd, J = 7.6, 1,7Hz, 1H),
7,42-7,33 (m, 5H), 7,07 (d, J = 8,3Hz, 1H), 6,96 (t, J= 7,1Hz, 1H), 6,34 (s, 2H), 4,99-
4,92 (m, 1H), 4,45 (d, J = 6,1Hz, 2H), 3,98 (t, J = 8,1Hz, 1H), 3,82 (s, 3H), 3,80-3,78
(m, 1H), 2,10 (dd, J = 3,5, 2,6Hz, 2H), 1,24 (s, 3H), 1,16 (s, 3H).

Vi du 148: 5-amino-3-[2,5-diflo-4-[[(2-metoxybenzoyl)amino|metyl] phenyl]-1-
tetrahydropyran-4-yl-pyrazol-4-carboxamit
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OMe

5-Amino-3-(4-clo-2.5-diflo-phenyl)-1-tetrahydropyran-4-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chit 2-[(4-clo-2,5-diflo-phenyl)-metoxy-
metylen]propandinitril (1,57mmol), sau khi tinh ché biang cach sic ky nhanh trén
silicagel, rira giai bing EtOAc 15-75% trong heptan, thu dugc hop chét néu & @& muc
nay (0,77mmol) dudi dang chit rin. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,68
phut, m/z 339,0 [M]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-4-yl-pyrazol-3-yl)-2,5-diflo-

phenyl]metyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
tetrahydropyran-4-yl-pyrazol-4-cacbonitril (130mg, 0,38mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (208mg, 0,77mmol) thu dugc hop chét néu &
d& muc nay dang thd (136mg, 0,29mmol, hi¢u sut 76%) dudi dang chét rén, chit nay
duoc st dung ngay ma khéng can tinh ché thém. UPLC-MS (ES*, ¢6 tinh axit mach
ngin): 1,56 phat, m/z 468,1 [M+H]"

5-Amino-3-[2.5-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-

4-yl-pyrazol-4-carboxamit

Theo phuong phap chung L, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-4-yl-pyrazol-3-yl)-2,5-diflo-phenyl]metyl]-2-metoxy-benzamit
(136mg, 0,29mmol), sau khi tinh ché, thu dugc hop chit néu & && muc nay (0,04mmol)
duéi dang chit rin. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,37 phut, m/z 486,1
[M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,12 phut, m/z 486,2 [M+H]". 'H
NMR (400 MHz, DMSO-dg, 8): 8,77 (t, J = 6,0Hz, 1H), 7,72 (dd, J = 7,6, 1,8Hz, 1H),
7,51-7-47 (m, 1H), 7,28-7,22 (m, 2H), 7,18-7,15 (m, 1H), 7,04 (td, J = 7,6, 0,9Hz,
1H), 6,28 (s, 2H), 4,56 (d, J = 6,0Hz, 2H), 4,42-4,34 (m, 1H), 3,96 (dd, J = 11,5,
4,1Hz, 2H), 3,91 (s, 3H), 3,45-3,39 (m, 2H), 2,01-1,91 (m, 2H), 1,80-1,75 (m, 2H).

Vi du 149: 5-amino-3-[2,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino|metyl]
phenyl]-1-tetrahydropyran-3-yl-pyrazol-4-carboxamit
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OMe

5-Amino-3-(4-clo-2,5-diflo-phenyl)-1-tetrahydropyran-3-yl-pyrazol-4-cacbonitril

Theo phuwong phép chung H, tir hop chét 2-[(4-clo-2,5-diflo-phenyl)-metoxy-
metylen]propandinitril (0,79mmol) va tetrahydropyran-3-ylhydrazin hydroclorua
(240mg, 1,57mmol), sau khi tinh ché, thu duoc hop cht néu & d& muc nay (0,34mmol)
duéi dang chit rin mau vang. UPLC-MS (ES™, ¢6 tinh axit mach ngan): 1,78 phit, m/z
339,0 [M]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)-2,5-diflo-

phenylImetyl]-5-flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril ~ (0,16mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,32mmol) thu dugc hop chit néu & dé muc
nay (0,16mmol) duéi dang chit rdn mau trdng. UPLC-MS (ES, c6 tinh axit mach
ngén): 1,68 phut, m/z 486,1 [M+H]*
5-Amino-3-[2.5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-

tetrahydropyran-3-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)-2,5-diﬂo-phenyl]metyl]-5-ﬂ0-2-met0xy-benzamit
(0,16mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (0,05mmol) dudi
dang chit rin mau tring nga. UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,50 phit, m/z
504,1 [M+H]". UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,43 phut, m/z 504,2 [M-+H]*.
'H NMR (400 MHz, DMSO-ds, 8): 8,86 (t, J = 6,0Hz, 1H), 7,48 (dd, J = 9,1, 3,3Hz,
1H), 7,39-7,31 (m, 1H), 7,28-7,16 (m, 3H), 6,31 (s, 2H), 4,55 (d, J = 6,0Hz, 2H), 4,33-
421 (m, 1H), 3,92-3,73 (m, 5H), 3,52 (t, J = 10,5Hz, 1H), 3,35-3,26 (m, 1H), 2,03-
1,94 (m, 2H), 1,79-1,58 (m, 2H).

Vi du 150: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl] phenyl]-1-sec-butyl-

pyrazol-4-carboxamit
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tert-Butyl N-[1-metylpropylidenamino]carbamat

Theo phuong phap chung E, tir hop chét rert-butyl carbazat (7,57mmol), va 2-
butanon (9,08mmol) thu dugc hop chit néu & d& muc nay (7,57mmol) dudi dang dau
mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,36 phut, m/z 186,9 [M+H]*
5-Amino-3-(4-bromophenyl)-1-sec-butyl-pyrazol-4-cacbonitril

Theo phwong phdp chung O, tir hop chit fert-butyl N-[1-
metylpropylidenamino]carbamat ~ (7,39mmol), va  2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,76mmol), sau khi tinh ché, thu duoc hop chét néu ¢ d& muc
nay (0,38mmol) dudi dang chét rin mau tring nga. UPLC (ES™, c6 tinh axit mach
ngén): 1,95 phut, 321,0 m/z [M+2]*

N-[[4-(5-amino-4-xyano-1-sec-butyl-pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit

Theo phuwong phap chung K, tr hop chdt kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,69mmol), va 5-amino-3-(4-bromophenyl)-
1-sec-butyl-pyrazol-4-cacbonitril (0,40mmol), sau khi tinh ché, thu dugc hop chét néu
& @& muc nay (0,26mmol) dudi dang chét rin mau tring nga. UPLC-MS (ES*, ¢6 tinh
axit mach ngén): 1,66 phut, 404,1 m/z [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1- sec-butyl-pyrazol-4-

carboxamit

Theo phuong phap chung M, tr hop chét N-[[4-(5-amino-4-xyano-1-sec-butyl-
pyrazol-3-yl)phenylJmetyl]-2-metoxy-benzamit (0,06mmol), sau khi tinh ché, thu
duoc hop chit néu & d& muc nay (0,04mmol) dudi dang chét rén mau tring. UPLC-MS
(ES*, ¢6 tinh axit mach ngan): 1,49 phut, 422,2 m/z [M+H]". UPLC-MS (ES*, c6 tinh
axit mach dai): 3,34 phit, 422,2 m/z [M+H]*. '"H NMR (400 MHz, DMSO-ds, 3): 8,73
(t, J = 6,0Hz, 1H), 7,75 (dd, J = 7,6, 1,7Hz, 1H), 7,51-7,45 (m, SH), 7,15 (d, J =
8,3Hz, 1H), 7,04 (t, J = 7,5Hz, 1H), 6,31 (s, 2H), 4,54 (d, J = 6,0Hz, 2H), 4,28-4,16
(m, 1H), 3,90 (s, 3H), 1,88-1,72 (m, 1H), 1,72-1,56 (m, 1H), 1,31 (d, J = 6,5Hz, 3H),
0,76 (t, J=7,3Hz, 3H).
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Vi du 151: 5-amino-3-[2,5-diflo-4-[[(2-metoxybenzoyl) amino]metyl]phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)-2.5-diflo-

phenyllmetyl]-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril ~ (0,16mmol) va  kali  triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (0,32mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (0,15mmol, hidu sudt 93%) duéi dang chét rin mau vang.
UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,63 phtt, m/z 468,1 [M+H]*
5-Amino-3-[2,5-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-

3-yl-pyrazol-4-carboxamit

Theo phwong phip chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)-2,5-diflo-phenyljmetyl]-2-metoxy-benzamit
(65mg, 0,14mmol), sau khi tinh ché, thu duoc hop chéit néu & d8 muc nay (10mg,
0,02mmol, hiéu suit 15%) dudi dang chit rin mau tring nga. UPLC-MS: (ES", ¢6 tinh
axit mach ngén): 1,49 phut, m/z 486,1 [M+H]* UPLC-MS: (ES", c6 tinh axit mach
dai): 3,32 phut, m/z 468,1 [M+H]"

'H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J = 5,9Hz, 1H), 7,71 (dd, J = 7,7,
1,7Hz, 1H), 7,51-7,47 (m, 1H), 7,26-7,22 (m, 2H), 7,16 (d, J = 8,3Hz, 1H), 7,06-7,02
(m, 1H), 6,32 (s, 2H), 4,55 (d, J = 6,0Hz, 2H), 4,31-4,24 (m, 1H), 3,91-3,81 (m, 5H),
3,55-3,50 (m, 1H), 3,37-3,26 (m, 1H), 2,02-1,96 (m, 2H), 1,76-1,64 (m, 2H).

Vi du 152: 5-amino-3-[2,5-diflo-4-[[(2-metoxybenzoyl)amino]metyl|phenyl]-1-

tetrahydrofuran-3-yl-pyrazol-4-carboxamit
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5-Amino-3-(4-clo-2.5-diflo-phenyl)-1-tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-clo-2,5-diflo-phenyl)-metoxy-
metylen]propandinitril  (250mg, 0,98mmol) va  tetrahydrofuran-3-ylhydrazin
hydroclorua (163mg, 1,18mmol), sau khi tinh ché, thu duogc hop chét néu & d& muc
ndy (70mg, 0,22mmol). UPLC-MS (ES*, c6 tinh axit mach ngén): 1,66 phit, m/z
325,0 [M]*

N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl)-2.5-diflo-phenyl]metyl]-

2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (70mg, 0,22mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (117mg, 0,43mmol), sau khi tinh ché, thu
duoc hop chét néu ¢ d& muc nay (0,14mmol, hiu sult 63%) duéi dang chit rin mau
trhng. UPLC-MS (ES", c6 tinh axit mach ngan): 1,58 phit, m/z 454,1 [M+H]* '

5-Amino-3-[2.5-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydrofuran-

3-yl-pyrazol-4-carboxamit

Theo phuwong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydrofuran-3-yl-pyrazol-3-yl)-2,5-diflo-phenyl]metyl]-2-metoxy-benzamit (60mg,
0,13mmol), sau khi tinh ché, thu dugc hop chit néu & dé muc nay (18mg, 0,04mmol,
hiéu sudt 29%) duéi dang chéit rén. UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,46
phit, m/z 472,1 [M+H]" UPLC-MS (ES*, 6 tinh axit mach dai): 3,16 phit, m/z 472,1
[M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J = 6,1Hz, 1H), 7,72 (dd, J = 7,6,
1,7Hz, 1H), 7,51-7,47 (m, 1H), 7,29-7,22 (m, 2H), 7,16 (d, J = 8,3Hz, 1H), 7,06-7,02
(m, 1H), 6,30 (s, 2H), 4,98-4,91 (m, 1H), 4,55 (d, J = 6,0Hz, 2H), 4,01-3,92 (m, 2H),
3,91 (s, 3H), 3,83-3,76 (m, 2H), 2,30-2,20 (m, 2H).

Vi du 153: 5-amino-3-[2,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino] metyl]
phenyl]-1-tetrahydrofuran-3-yl-pyrazol-4-carboxamit

OMe
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N-[[4-(5-amino-4-xyano-1-tetrahydrofuran-3-yl-pyrazol-3-yl1)-2,5-diflo-phenyl]metyl]-

5-flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (60mg, 0,18mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (134mg, 0,46mmol), sau khi tinh ché, thu
dugc hop chit néu & d& muc nay (40mg, 0,08mmol, hi¢u sudt 46%) dudi dang chét rin
mau trang. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,63 phut, m/z 472,1 [M+H]*
5-Amino-3-[2,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-

tetrahydrofuran-3-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, ftr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydroﬁ1ran—3-yl-pyrazol-3-y1)—2,5-diﬂo-phenyl]metyl]-5-ﬂo-2-metoxy—benzamit
(39mg, 0,08mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc nay (18mg,
0,04mmol, hiéu sudt 43%). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,51 phit, m/z
490,1 [M+H]* UPLC-MS (ES", ¢6 tinh axit mach dai): 3,29 phut, m/z 490,1 [M+H]"
'H NMR (400 MHz, DMSO-ds, 6): 8,86 (t, J = 6,3Hz, 1H), 7,49 (dd, J = 9,1, 3,3Hz,
1H), 7,38-7,31 (m, 1H), 7,29-7,17 (m, 3H), 6,30 (s, 2H), 4,98-4,91 (m, 1H), 4,55 d,J
= 5,9Hz, 2H), 4,01-3,92 (m, 2H), 3,90 (s, 3H), 3,84-3,76 (m, 2H), 2,30-2,21 (m, 2H).

Vi du 154: 5-amino-1-xyclopentyl-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

OMe

5-Amino-3-(4-clo-2,3-diflo-phenyl)-1-xyclopentyl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-clo-2,3-diflo-phenyl)-metoxy-
metylen]propandinitril (250mg, 0,98mmol) va xyclopentylhydrazin hydroclorua
(174mg, 1,28mmol), sau khi tinh ché, thu duge hop chét ndu & dé muc nay (173mg,
0,54mmol, hi€¢u suét 55%) dudi dang chét rin mau tréng.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,97 phut, m/z 322,9 [M]*
N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-y1)-2.3-diflo-phenylJmetyl]-5-flo-2-
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metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril (79mg, 0,25mmol) va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (120mg, 0,42mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc nay (91mg, 0,19mmol, hiéu sudt 79%) dué6i dang chit rdn mau
tréng.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,81 phit, m/z 470,1 [M+H]*
5-Amino-1-xyclopentyl-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]

phenyl]pyrazol-4-carboxamit

Theo phuong phip chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2,3-diflo-phenyl]metyl]-5-flo-2-metoxy-benzamit ~ (90mg,
0,19mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (65mg, 0,13mmol,
hiéu sudt 70%) dudi dang chét rén mau tring. UPLC-MS (ES*, c6 tinh axit mach
ngin): 1,66 phut, m/z 488,2 [M+H]" UPLC-MS (ES*, c6 tinh axit mach dai): 3,86
phut, m/z 488,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 3): 8,87 (t, J = 6,0Hz, 1H), 7,51 (dd, J = 9,2,
3,3Hz, 1H), 7,38-7,33 (m, 1H), 7,25-7,18 (m, 3H), 6,26 (br s, 2H), 4,67-4,59 (m, 1H),
4,60 (d, J = 5,9Hz, 2H), 3,90 (s, 3H), 2,01-1,94 (m, 2H), 1,92-1,83 (m, 2H), 1,82-1,73
(m, 2H), 1,63-1,56 (m, 2H).

Vi du 155: 5-amino-1-xyclopentyl-3-[2,3-diflo-4-[[(2-metoxybenzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-y1)-2.3-diflo-phenyl|metyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril ~ (86mg, 0,27mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (123mg, 0,45mmol), sau khi tinh ché, thu

duogc hop chit néu & @& muc nay (111mg, 0,25mmol, hiéu suit 92%) duéi dang chét
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rin mau tring.
UPLC-MS (ES-, c6 tinh axit mach ngén): 1,77 phut, m/z 450,1 [M-H]
5-Amino-1-xyclopentyl-3-[2,3-diflo-4-[[(2-metoxybenzoyl)amino]metyl]

phenyllpyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2,3-diflo-phenyl]metyl]-2-metoxy-benzamit (110mg,
0,24mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (74mg, 0,16mmol,
hidu sudt 65%) dudi dang chat rin mau tring. UPLC-MS (EST, c6 tinh axit mach
ngén): 1,65 phit, m/z 470,2 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,75
phut, m/z 470,2 [M+H]"

'H NMR (400 MHz, DMSO-ds, 8): 8,77 (t, J = 6,0Hz, 1H), 7,75 (dd, J = 7.6,
1,7Hz, 1H), 7,52-7,49 (m, 1H), 7,26-7,20 (m, 2H), 7,17 (d, J = 8,2Hz, 1H), 7,06-7,03
(m, 1H), 6,26 (br s, 2H), 4,67-4,60 (m, 1H), 4,60 (d, J = 6,0Hz, 2H), 3,91 (s, 3H),
2,03-1,93 (m, 2H), 1,92-1,83 (m, 2H), 1,82-1,73 (m, 2H), 1,63-1,54 (m, 2H).

Vi du 156: 5—amino-1-xyclopentyl—3-[2,5-diﬂ0-4-[[(Z-metoxybenzoyl)

amino]metyl]phenyl]pyrazol-4-carboxamit

razol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-clo-2,5-diflo-phenyl)-metoxy-
metylen]propandinitril (250mg, 0,98mmol) va xyclopentylhydrazin hydroclorua
(161mg, 1,18mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (250mg,
0,77mmol, hiéu sudt 79%) UPLC-MS (ES*, ¢6 tinh axit mach ngén) 1,98 phit, m/z
323,0 (M]*

N-[[4-(5-amino-4-xyano-1-xyclopentyl-pyrazol-3-yl)-2,5-diflo-phenyl jmetyl]-2-

metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-clo-2,5-diflo-phenyl)-1-
xyclopentyl-pyrazol-4-cacbonitril ~ (125mg,  0,39mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (158mg, 0,58mmol), sau khi tinh ché, thu
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dugc hop chét néu & d muc nay (75mg, 0,17mmol, hidu suit 43%) duéi dang chét rin
mau tring. UPLC-MS (ES®, c6 tinh axit mach ngén) 1,78 phut, m/z 452,1 [M+H]*
5-Amino-1-xyclopentyl-3-[2,5-diflo-4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
xyclopentyl-pyrazol-3-yl)-2,5-diflo-phenyl]metyl]-2-metoxy-benzamit (135mg,
0,30mmol), sau khi tinh ché bang cach sic ky c6t nhanh trén silicagel, rtra giéi bang
EtOAc 50-100% trong heptan va sau d6 bang cot SCX-SPE, thu duoc hop chit 5-
amino-1-xyclopentyl-3-[2,5-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-
4-carboxamit (63mg, 0,13mmol, hidu suit 45%) duéi dang chét rin mau nAu nhat.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,65 phut, m/z 470,2 [M+H]" UPLC-MS
(ES*, ¢6 tinh axit mach dai): 3,78 phit, m/z 470,1 [M+H]*

'"H NMR (400 MHz, DMSO-ds, 6): 8,77 (t, J = 6,0Hz, 1H), 7,72 (dd, J = 7,7,
1,7Hz, 1H), 7,51-7,47 (m, 1H), 7,27-7,22 (m, 2H), 7,17 (d, J = 8,3Hz, 1H), 7,06-7,02
(m, 1H), 6,22 (s, 2H), 4,67-4,57 (m, 1H),, 4,55 (d, J = 6,0Hz, 2H), 3,91 (s, 3H), 2,03-
1,83 (m, 4H), 1,79-1,77 (m, 2H), 1,60-1,57 (m, 2H).

Vi du 157: 5-amino-3-[2,3-diflo-4-[[(2-metoxybenzoyl)amino]metyl] phenyl]-1-
tetrahydropyran-3-yl-pyrazol-4-carboxamit

Tetrahydropyran-3-ylhydrazin hydroclorua

Dung dich chira hop chét 3-hydroxytetrahydropyran (1,8ml, 19,58mmol) trong
toluen (30ml), trong modi trudng nito, dugc cho thém triphenylphosphin (7,7g,
29,37mmol) va di-tert-butylazodicarboxylat (5,4g, 23,50mmol). Hon hop phén tng
dugc khudy & nhiét d trong phong trong 60 gid. Hon hop phan tmg ndy duge ¢, sau
d6 duogc tao huyén phu trong MeOH (55ml), tiép d6 cho thém dung dich hydroclorua
(4M trong dioxan, 39,17ml, 156,7mmol). Hn hop phin g duoc khudy & nhiét @
trong phong trong 16 gidy, duge loc, va phin nuée loc dwoc ¢d dusi ap sudt gidm. Sau

d6, EtOAc duoc cho thém vao phﬁn cin tao thanh, tiép d6 loc. Chét rén duoc thu hdi,
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rira bing EtOAc dé thu duoc hop chét néu & d& muc nay (2,99g, 19,58mmol, hiéu suét
dinh lugng theo ly thuyét) dui dang chit ran mau vang.

'H NMR (400 MHz, DMSO-ds, §): 3,91-3,82 (m, 1H), 3,76-3,58 (m, 1H), 3,45-3,29
(m, 2H), 3,04-2,94 (m, 1H), 2,00-1,90 (m, 1H), 1,77-1,65 (m, 1H), 1,62-1,37 (m, 2H).
N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)-2,3-diflo-

phenyl]metyl]-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril (50mg, 0,15mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (81mg, 0,30mmol) thu duge hop chit néu & @
muc nay dang tho (0,15mmol) la chit rdin mau vang. UPLC-MS (ES*, ¢ tinh axit
mach ngén): 1,63 phit, m/z 468,1 [M+H]"

5-Amino-3-[2,3-diflo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-tetrahydropyran-

3-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-

tetrahydropyran-3-yl-pyrazol-3-yl)-2,3-diflo-phenyl]metyl]-2-metoxy-benzamit
(98mg, 0,21mmol) thu duoc, sau khi tinh ché bang céach sic ky cot nhanh trén
silicagel, rira giai bang MeOH 0-5% trong DCM, hop chét néu & d& muc nay (13mg,
0,02mmol, hidu sut 12%) dudi dang cht rin mau vang nhat. UPLC-MS (ES", c6 tinh
axit mach ngén): 1,50 phut, m/z 486,1 [M+H]* UPLC-MS (ES, c6 tinh axit mach dai):
3,41 phut, m/z 486,1 [M+H]"
'H NMR (400 MHz, DMSO-ds, 8): 8,78 (t, J = 6,0Hz, 1H), 7,75 (dd, J = 7.6, 1,7Hz,
1H), 7,52-7,47 (m, 1H), 7,26-7,16 (m, 3H), 7,07-7,03 (m, 1H), 6,35 (s, 2H), 4,60 (d, J
= 5,9Hz, 2H), 4,32-4,25 (m, 1H), 3,91-3,83 (m, 5H), 3,52 (t, J = 10,5Hz, 1H), 3,32-
3,28 (m, 1H), 2,04-1,93 (m, 2H), 1,77-1,65 (m, 2H).

Vi du 158: 5-amino-3-[3,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]
phenyl]-1-tetrahydropyran-3-yl-pyrazol-4-carboxamit

H,N
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5-Amino-3-(4-clo-3.5-diflo-phenyl)-1-tetrahydropyran-3-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chit 2-[(4-clo-3,5-diflo-phenyl)-metoxy-
metylen]propandinitril  (166mg, 0,65mmol), va tetrahydropyran-3-ylhydrazin
hydroclorua (150mg, 0,98mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc
nay (32mg, 0,09mmol, hiéu sudt 14%) dudi dang chit rén mau vang. UPLC-MS (ES*,
¢6 tinh axit mach ngén): 1,94 phat, m/z 339,0 [M]*
N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)-2.6-diflo-phenyl]

metyl]-5-flo-2-metoxy-benzamit

Theo phwong phap chung K, tir hop chét 5-amino-3-(4-clo-3,5-diflo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril  (0,09mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,23mmol), sau khi tinh ché, thu dugc hop
chit ndu & d& muc nay (0,10mmol) du6i dang chét rdn mau vang. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,78 phut, m/z 486,1 [M+H]*
5-Amino-3-[3.5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-

tetrahydropyran-3-yl-pyrazol-4-carboxamit

Theo phuong phip chung M, tr hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-yl)-2,6-diflo-phenyl|metyl]-5-flo-2-metoxy-benzamit
(47mg, 0,10mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay (22mg,
0,04mmol, hidu sudt 39%) duéi dang chét rin mau tring. UPLC-MS (ES™, ¢6 tinh axit
mach ngan): 1,58 phat, m/z 504,1 [M+H]" UPLC-MS (ES®, ¢6 tinh axit mach dai):
3,63 phut, m/z 504,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, §): 8,66 (t, J = 6,0Hz, 1H), 7,47 (dd, J = 9,2,
3,3Hz, 1H), 7,36-7,31 (m, 1H), 7,22-7,16 (m, 3H), 6,30 (s, 2H), 4,60 (d, J = 5,5Hz,
2H), 4,31-4,24 (m, 1H), 3,87-3,85 (m, 5H), 3,54 (t, J = 10,5Hz, 1H), 3,39-3,25 (m,
1H), 2,04-1,98 (m, 2H), 1,78-1,63 (m, 2H).

Vi du 159: S5-amino-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]
phenyl]-1-tetrahydropyran-3-yl-pyrazol-4-carboxamit
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5-Amino-3-(4-clo-2.3-diflo-phenyl)-1-tetrahydropyran-3-yl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-clo-2,3-diflo-phenyl)-metoxy-
metylen]propandinitril ~ (150mg, 0,59mmol) va tetrahydropyran-3-ylhydrazin
hydroclorua (225mg, 1,47mmol), sau khi tinh ché, thu dwoc hop chét néu & d& muc
ndy (60mg, 0,18mmol, hiéu suét 30%) dudi dang chit rdn mau nau. UPLC-MS (ES,
¢6 tinh axit mach ngén): 1,79 phut, m/z 339,0 [M]*

N-[[4-(5-amino-4-xyano-1-tetrahydropyran-3-yl-pyrazol-3-yl)-2.3-diflo-phenyl]

metyl]-5-flo-2-metoxy-benzamit

Theo phuwong phap chung K, tir hop chét 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
tetrahydropyran-3-yl-pyrazol-4-cacbonitril  (0,18mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,53mmol), sau khi tinh ché, thu duoc hop
chét néu & d& muc nay (0,22mmol, hiéu suét dinh luong theo 1y thuyét) dusi dang chit
rén mau vang. UPLC-MS (ES™, ¢6 tinh axit mach ngan): 1,69 phut, m/z 486,1 [M+H]*
5-Amino-3-[2.3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-

tetrahydropyran-3-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydropyran-3-yl-pyrazol-3-y1)-2,3-diflo-phenylJmetyl]-5-flo-2-metoxy-benzamit
(108mg, 0,22mmol), sau khi tinh ché, thu dugc hop chét néu & d& muc nay (25mg,
0,04mmol, hiéu sudt 20%) dudi dang chét rdn mau tréng. UPLC-MS (ES*, ¢ tinh axit
mach ngin): 1,54 phit, m/z 504,1 [M+H]" UPLC-MS (ES*, c6 tinh axit mach dai):
3,54 phut, m/z 504,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, d): 8,87 (t, J = 6,0Hz, 1H), 7,51 (dd, J=9.2,
3,3Hz, 1H), 7,39-7,33 (m, 1H), 7,26-7,18 (m, 3H), 6,35 (s, 2H), 4,60 (d, J = 5,9Hz,
2H), 4,33-4,26 (m, 1H), 3,90-3,84 (m, 5H), 3,52 (t, J = 10,5Hz, 1H), 3,32-3,28 (m,
1H), 2,00-1,96 (m, 2H), 1,77-1,61 (m, 2H).

Vi du 160: 5-amino-1-(4,4-diflopyrolidin-3-yl)-3-[3-flo-4-[[(2-metoxybenzoyl)

amino]metyl]phenyl]pyrazol-4-carboxamit

H,N
H,N

N /
N HN OMe
HN
CLe
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5-Amino-3-(4-bromo-3-flo-phenyl)-1H-pyrazol-4-cacbonitril

Dung dich chita  hop chit  2-[(4-bromo-3-flo-phenyl)-metoxy-
metylen]propandinitril (2,23g, 7,94mmol) trong EtOH (90ml) dugc cho thém hydrazin
hydrat (55-60% trong nuéc, 2,71ml, 27,8mmol). Hon hop phan tmg dugc gia nhiét &
nhiét d6 90°C trong 1 gid. Hon hop phan ung nay dugc lam ngudi dén nhiét do trong
phong va dung mdi duoc loai bd dudi 4p suit gim dé thu duge hop chét néu & d& muc
nay dang thé (1,88g, 6,70mmol, hié¢u suét 84%) dudi dang chét rén mau vang.
UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,57 phat, m/z 282,9 [M+2]*
tert-Butyl 4-[5-amino-3-(4-bromo-3-flo-phenyl)-4-xyano-pyrazol-1-yl]-3.3-diflo-

pyrolidin-1-carboxylat

tert-Butyl 3,3-diflo-4-(triflometylsulfonyloxy)pyrolidin-1-carboxylat (626mg,
1,73mmol),  5-amino-3-(4-bromo-3-flo-phenyl)-1H-pyrazol-4-cacbonitril ~ (370meg,
1,32mmol) va xesi cacbonat (858mg, 2,63mmol) dugc tao huyén phi trong DMF
(8ml) va duoc gia nhiét & nhiét d6 90°C trong 2,5 gidr. Hon hop phén tng dugc 1am
ngudi dén nhiét do trong phong va pha lodng bang nude. Xt Iy va tinh ché dé thu duoc
hop chét néu ¢ @& muc nay (0,22mmol, hi¢u suit 16%) dudi dang chét rin mau be.
UPLC-MS (ES*, ¢6 tinh axit mach ngan): 2,11 phut, m/z 488,0 [M+2]"
tert-Butyl 4-[5-amino-4-xyano-3-[3-flo-4-[[(2-

metoxybenzoyl)amino]metyl]phenyl]pyrazol-1-yl]-3.3-diflo-pyrolidin-1 -carboxylat

Theo phuong phép chung K, tir hop chét fert-butyl 4-[5-amino-3-(4-bromo-3-
flo-phenyl)-4-xyano-pyrazol-1-yl]-3,3-diflo-pyrolidin-1-carboxylat (120mg,
0,25mmol), va kali triflo-[[(2-metoxybenzoyl)amino]metyl[boranuide (114mg,
0,42mmol), sau khi tinh ché, thu duge hop chit néu & d& muc nay (102mg, 0,17mmol)
duéi dang chit rin mau vang nhat. UPLC-MS (ES", c6 tinh axit mach ngén): 1,91
phut, m/z 571,2 [M+H]*
5-Amino-1-(4.4-diflopyrolidin-3-y1)-3-[3-flo-4-[[(2-metoxybenzoyl)amino]metyl]

phenyl]pyrazol-4-carboxamit

Theo phuwong phép chung M, tir hop chét tert-butyl 4-[5-amino-4-xyano-3-[3-
flo-4-[[(2-metoxybenzoyl)amino]metyl]phenyl]pyrazol-1 -yl]-3,3-diflo-pyrolidin-1-
carboxylat (96mg, 0,17mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay
(57mg, 0,12mmol, hi¢u suit 69%) dudi dang chét rén mau tring. UPLC-MS (ES*, ¢6
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tinh axit mach ngén): 1,24 phut, m/z 489,1 [M+H]" UPLC-MS (ES*, ¢6 tinh axit mach
dai): 2,56 phut, m/z 489,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7,7,
1,7Hz, 1H), 7,51-7,43 (m, 2H), 7,36-7,30 (m, 2H), 7,17 (d, J = 8,3Hz, 1H), 7,07-7,03
(m, 1H), 6,48 (br s, 2H), 5,04-4,97 (m, 1H), 4,58 (d, J = 6,0Hz, 2H), 3,91 (s, 3H),
3,54-3,44 (m, 2H), 3,24-3,08 (m, 2H).

Vi du 161: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(1-
tetrahydropyran-4-yletyl)pyrazol-4-carboxamit

H
2N o
H,N
—
N/ o
~N HN OMe
O F

1-Tetrahydropyran-4-yletanon hydrazon

Dung dich chita 1-tetrahydro-2H-pyran-4-yletanon (166mg, 1,30mmol) trong
MeOH (7,5ml) dugc cho thém hydrazin hydrat (55 -60% trong nude, 0,90ml,
17,61mmol). Hon hop phan tmg dugc gia nhiét hdi Ivu trong 16 gid, lam ngudi va cd
dudi 4p suét giam @2 thu dwoc hop chit 1-tetrahydropyran-4-yletanon hydrazon dang
thd (171mg, 1,20mmol, hiéu sudt 93%) 13 diu khong mau. 'H NMR (400 MHz,
CDCls, 8): 4,92 (s, 2H), 4,03-3,98 (m, 2H), 3,45-3,40 (m, 2H), 2,38-2,30 (m, 1H), 1,73
(s, 3H), 1,65-1,63 (m, 4H).
5-Amino-3-(4-bromophenyl)-1-(1 -tetrahydropyran-4-yletyl)pyrazol-4-cacbonitril

Dung dich phure chét boran tetrahydrofuran (1M trong THF, 3,00ml, 3,00mmol)
duoc cho thém vio dung dich chira 1-tetrahydropyran-4-yletanon hydrazon (171mg,
1,20mmol) trong THF (7ml) & nhiét d§ 0°C. Hdn hop phan tmg dugc khudy & nhiét do
trong phong trong 16 gio va ¢ dudi ap sudt giam. Phan c3n dugc hoa tan bang FtOH
(10ml) va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (200mg, 0,76mmol)
duoc cho thém vao. Hon hop phan ing duge gia nhiét hdi luu trong 16 gid dé thu duge
hop chét néu & d& myc nay (60mg, 0,16mmol, hi¢u sudt 21%) duéi dang diu mau nau.
UPLC-MS: (ES*, ¢6 tinh axit mach ngén): 1,90 phat, m/z 377,0 [M+2]"
N-[[4-[5-amino-4-xyano-1-(1-tetrahydropyran-4-yletyl)pyrazol-3-yl] phenyl]metyl]-5-
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flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(1-
tetrahydropyran-4-yletyl)pyrazol-4-cacbonitril (0,16mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (0,80mmol), sau khi tinh ché, thu dwoc hop
chit néu & d& muc nay (0,16mmol,) dudi dang diu mau vang. UPLC-MS: (ES", c6 tinh
axit mach ngén): 1,67 phut, m/z 478,1 [M+H]*

5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(1 -tetrahydropyran-

4-yletyl)pyrazol-4-carboxamit

Theo phuong phap chung L, tir hop chit N-[[4-[5-amino-4-xyano-1-(1-
tetrahydropyran—4-yletyl)pyrazol-3-yl]phenyl]metyl]-5-ﬂo-2—metoxy-benzamit (76mg,
0,16mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay (10mg, 0,02mmol,
hiéu sut 13%) dudi dang chét rin mau tring nga. UPLC-MS: (ES*, ¢6 tinh axit mach
ngén): 1,51 phat, m/z 496,2 [M+H]" UPLC-MS: (ES?, c6 tinh axit mach dai): 3,28
phut, m/z 496,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,82 (t, J = 6,0Hz, 1H), 7,50 (dd, J =92,
3,1Hz, 1H), 7,45-7,39 (m, 4H), 7,36-7,31 (m, 1H), 7,18 (dd, J= 9,0, 4,3Hz, 1H), 6,34
(s, 2H), 4,54 (d, J = 5,9Hz, 2H), 4,10-4,03 (m, 1H), 3,93-3,83 (m, 4H), 3,82-3,74 (m,
1H), 3,29-3,22 (m, 1H), 3,19-3,12 (m, 1H), 2,03-1,90 (m, 1H), 1,71-1,65 (m, 1H), 1,37
(d, J= 6,5Hz, 3H), 1,28-1,16 (m, 2H), 1,07-1,03 (m, 1H).

Vi du 162: 5-amin0-3-[4—[[(5-ﬂo-2-met0xy-benzoyl)amino]metyl]phenyl]-1-[(3S)-

tetrahydrofuran-3-yl]pyrazol-4-carboxamit

5-Amino-3-(4-bromophenyl)-1-[( 38)-tetrahydrofuran-3-yl]pyrazol-4-cacbonitril

Theo phuong phéap chung H duoc céi bién & nhiét d trong phong, tir hop chét
2-[(4-bromophenyl)-metoxy-metylen]propandinitril (2mmol) va [(3S)-tetrahydrofuran-
3-yl]hydrazin hydroclorua (3,65mmol) thu dugc hop chét néu & & muc ndy dang thd
(2mmol). UPLC-MS (ES®, c6 tinh axit mach ngén): 1,75 phit, m/z 335,0 [M+2]*
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N-[[4-[5-amino-4-xyano-1-[(3S)-tetrahydrofuran-3-yl]pyrazol-3-yl] phenyl]metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phdp chung K, tir hop chat kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (1229mg, 4,25mmol) va 5-amino-3-(4-bromophenyl)-
1-[(3S)-tetrahydrofuran-3-yl]pyrazol-4-cacbonitril (644mg, 1,93mmol) thu duge hop
chit néu & d& muc nay dang thd (840mg, 1,93mmol, hi¢u sut dinh lugng theo 1y
thuyét). LC-MS (ES*, ¢6 tinh axit mach ngén): 1,59 phit, m/z 436,1 [M+H]"
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1- [(3S)- '

tetrahydrofuran-3-yl]pyrazol-4-carboxamit

Theo phuong phép chung M, tir hop chit N-[[4-[S-amino-4-xyano-1-[(3S)-
tetrahydrofuran—3-yl]pyrazol-3-yl]phenyl]metyl]-5-ﬂ0-2-metoxy-benzamit (840mg,
1,93mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc nay (293mg, 0,65mmol,
hiéu sudt 34%) dudi dang chét rén mau trang. UPLC-MS (ES*, ¢6 tinh axit mach dai):
3,09 phut, m/z 454,1 [M+H]"

'H NMR (400 MHz, DMSO-ds, 3): 8,83 (t, J = 6,2Hz, 1H), 7,51 (dd, J = 9,2,
3,3Hz, 1H), 7,47-7,39 (m, 4H), 7,37,7,31 (m, 1H), 7,22-7,16 (m, 1H), 6,39 (br s, 2H),
4,97-4,89 (m, 1H), 4,54 (d, J = 6,1Hz, 2H), 4,02-3,91 (m, 2H), 3,89 (s, 3H), 3,83-3,77
(m, 2H), 2,31-2,21 (m, 2H).

Vi du 163a: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino] metyl] phenyl]-1-
(2,2,2-triflo-1-metyl-etyl)pyrazol-d-carboxamit - chit dong phén 1 va Vi du 163b -
chit ddng phin 2

H,N H,N

o 0
HoN H,N

— —

/4 O ) O
FaCN-N HN OMe FaC NN

, HN OMe
a M

F F
Hop chit 5-amino-3-[4-[[(5-ﬂo—2-metoxy-benzoyl)amino]metyl]phenyl]-1-
(2,2,2-triflo-1-metyl-etyl)pyrazol-4-carboxamit (150mg, 0,31mmol) dugc tinh ché
bing phuong phap SFC didu ché (SFC-B), sau khi 1am bay hoi va dong kho nhanh, thu
duogc hop chét 5-amino-3-[4-[[(5-ﬂo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-4-carboxamit (chit ddng phan 1, 44mg, 0,09mmol, hiéu
suit 29%) va hop chét 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino] metyl]phenyl]-
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1-(2,2,2-triflo-1-metyl-etyl)pyrazol-4-carboxamit (chét dong phan 2, 48mg, 0,10mmol,
hiéu sudt 32%) duéi dang chét rin mau tring. UPLC-MS (ES", c6 tinh axit mach ngén,
chét ddng phan 1): 1,53 phut, m/z 480,1 [M+H]" UPLC-MS (ES®, c6 tinh axit mach
dai, chit ddng phan 1): 3,55 phut, m/z 480,1 [M+H]* SFC (SFC-A, chét dong phan 1):
1,95 min

'H NMR (DMSO-ds, 8, chit dong phan 1): 8,83 (t, J= 6,1Hz, 1H), 7,51 (dd, J =
9,3, 3,3Hz, 1H), 7,48-7,39 (m, 4H), 7,33 (ddd, J = 9,0, 7,9, 3,3Hz, 1H), 7,18 (dd, J =
9,0, 4,3Hz, 1H), 6,67 (s, 2H), 5,35-5,22 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,89 (s, 3H),
1,61 (d, J = 6,7Hz, 3H)

UPLC-MS (ES*, ¢6 tinh axit mach ngén, chét ddng phan 2): 1,53 phut, m/z
480,1 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai, chét ddng phan 2): 3,55 phit,
m/z 480,1 [M+H]" SFC (SFC-A, chét ddng phén 2): 2,26 min

'H NMR (DMSO-ds, 8, chit déng phan 2): 8,84 (t, J = 6,1Hz, 1H), 7,52 (dd, J =
9.3, 3,3Hz, 1H), 7,49-7,40 (m, 4H), 7,38-7,31 (m, 1H), 7,19 (dd, J = 9,0, 4,3Hz, 1H),
6,68 (s, 2H), 5,34-5,24 (m, 1H), 4,56 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 1,62 (d, J =
6,7Hz, 3H)

Vi du 164: 5-amin0—3-[4-[[(5-ﬂ0-2-met0xy-benzoyl)amino]metyl]phenyl]-l-[(SR)—

tetrahydrofuran-3-yl]pyrazol-4-carboxamit
H,N
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5. Amino-3-(4-bromophenyl)-1-[(3R)-tetrahydrofuran-3-yl]pyrazol-4-cacbonitril

Theo phwong phap chung H, to hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (300mg, 1,14mmol), va [(3R)-tetrahydrofuran-3-yl]hydrazin
hydroclorua (190mg, 1,37mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc
ndy (210mg, 0,63mmol, hi¢u sudt 55%).

UPLC (ES*, ¢6 tinh axit mach ngén): 1,77 phat, m/z 335,0 [M+2]"
N-[[4-[5-amino-4-xyano-1-[(3R)-tetrahydrofuran-3-yl]pyrazol-3-yl]phenyl] metyl]-5-

flo-2-metoxy-benzamit
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Theo phuong phép chung K, tr hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (334mg, 1,15mmol), va 5-amino-3-(4-bromophenyl)-
1-[(3R)-tetrahydrofuran-3-yl]pyrazol-4-cacbonitril (150mg, 0,45mmol), sau khi tinh
ché, thu duoc hop chit néu & d& muc nay (48mg, 0,1 1mmol, hiéu suit 25%) duéi dang
chét rdn mau vang nhat.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,63 phut, m/z 436,1 [M+H]"

5- Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-[(3R)-

tetrahydrofuran-3-yl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[(3R)-
tetrahydrofuran—3-yl]pyrazol-3—yl]phenyl]metyl]—5-ﬂo-2-met0xy—benzamit (48mg,
0,11mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (25mg, 0,05mmol,
hidu suét 50%) dudi dang chét rin mau tring. UPLC-MS (ES*, c6 tinh axit mach
ngin): 1,45 phut, 454,1 m/z [M+H]" UPLC-MS (ES*, c6 tinh axit mach dai): 3,08
phut, 454,1 m/z [M+H]* 'H NMR (400 MHz, DMSO-ds, 9): 8,84 (t, J = 6,1Hz, 1H),
7,51 (dd, J= 9,2, 3,3Hz, 1H), 7,46 (d, J = 8,2Hz, 2H), 7,41 (d, J = 8,2Hz, 2H), 7,39-
7,30 (m, 1H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,40 (s, 2H), 4,98-4,89 (m, 1H), 4,55 (d, J
= 6,1Hz, 2H), 4,03-3,92 (m, 2H), 3,90 (s, 3H), 3,85-3,76 (m, 2H), 2,30-2,22 (m, 2H).

Vi du 165: 5-amino-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]-1-(2,2,2-triﬂo-l-metyl-etyl)pyrazol-4-carboxamit

OMe

5-Amino-3-(4-bromo-2.3-diflo-phenyl)-1-(2.2.2-triflo-1 -metyl-etyl)pyrazol-4-

cacbonitril

Theo phuong phép chung H, tr hop chit 2-[(4-bromo-2,3-diflo-phenyl)-
metoxy-metylen]propandinitril ~ (140mg, 0,47mmol), va (2,2,2-triflo-1-metyl-
etyDhydrazin hydroclorua (100mg, 0,61mmol), sau khi tinh ché, thu duoc hop chét
néu & dé muyc nay (129mg, 0,33mmol, hi¢u suit 70%) duéi dang chit rin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,86 phut, m/z 397,0 [M+2]*
N-[[4-[5-Amino-4-xyano-1-(2.2.2-triflo-1-metyl-etyl)pyrazol-3-yl] -2.3-diflo-
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phenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phwong phip chung K, tir hop chit 5-amino-3-(4-bromo-2,3-diflo-
phenyl)-1-(2,2,2-triflo-1-metyl-etyl)pyrazol-4-cacbonitril (124mg, 0,31mmol), va kali
triflo-[[(5-flo-2-metoxy-benzoyl)amino]metyl]boranuide (154mg, 0,53mmol), sau khi
tinh ché bang cach sic ky c¢ot nhanh trén silicagel, rira giai bing MeOH 0-10% trong
DCM, thu dugc hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-triflo-1-metyl-etyl)pyrazol-
3-y1]-2,3-diflo-phenyl]metyl]-5-flo-2-metoxy-benzamit (120mg, 0,24mmol, hidu sudt
77%) dudi dang chét rdn mau vang nhat.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,75 phut, m/z 498,1 [M+H]*
5-Amino-3-[2,3-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-(2.2.2-

triflo-1-metyl-ety)pyrazol-4-carboxamit

Theo phwong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-3-yl]-2,3-diflo-phenyl]metyl]-5-flo-2-metoxy-benzamit
(110mg, 0,22mmol), sau khi tinh ché bing cach sic ky cdt nhanh trén silicagel, rira
giai bing MeOH 0-10% trong DCM, thu dwoc hop chit 5-amino-3-[2,3-diflo-4-[[(5-
flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-(2,2,2-triflo-1-metyl-etyl )pyrazol-4-
carboxamit (73mg, 0,14mmol, hiéu sudt 64%) dudi dang chit rin mau tréng.

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,62 phut, m/z 516,1 [M+H]*

UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,80 phut, m/z 516,1 [M+H]*

"H NMR (400 MHz, DMSO-ds, 3): 8,88 (t, J = 5,9Hz, 1H), 7,51 (dd, J = 9,2,
3,3Hz, 1H), 7,38-7,33 (m, 1H), 7,28-7,18 (m, 3H), 6,61 (s, 2H), 5,36-5,27 (m, 1H),
4,61 (d, J=5,9Hz, 2H), 3,90 (s, 3H), 1,61 (d, J= 6,7Hz, 3H)

Vi du 166: S-amino-1-(4,4-diflo-1-metyl-pyrolidin-3-yl)-3-[3-flo-4-[[ (2-
metoxybenzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit
H,N
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5-Amino-1-(4.4-diflo-1-metyl-pyrolidin-3-y1)-3-[3-flo-4-[[(2-metoxybenzoyl)

amino]metyl]phenyl]pyrazol-4-carboxamit

Hop chét 5-amino-1-(4,4-diflopyrolidin-3-yl)-3-[3-flo-4-[[(2-metoxybenzoyl)
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amino]metyl]phenyl]pyrazol-4-carboxamit (11mg, 0,02mmol) va xesi cacbonat
(15mg, 0,05mmol) dugc tao huyén phi trong DMF (2ml). Hon hop nay dwoc lam lanh
dén nhiét do -10°C, dugc thdi khi nito, va sau d6, dung dich iodometan 0,2M trong
DMF (0,1ml, 0,02mmol) dugc cho thém vao. H8n hop phan tmg dwoc dé 4m dén RT
va khudy trong 16 gid. X Iy va tinh ché @& thu dugc hop chit néu & d muc nay (4mg,
0,01mmol, hiéu sut 35%) du6i dang chit rin mau ving nhat. UPLC-MS (ES®, ¢6 tinh
axit mach ngén): 1,25 phut, m/z 503,2 [M+H]" UPLC-MS (ES", c6 tinh axit mach dai):
2,73 phut, m/z 503,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,0Hz, 1H), 7,76 (dd, J = 7.7,
1,7Hz, 1H), 7,51-7,43 (m, 2H), 7,34-7,27 (m, 2H), 7,17 (d, J = 8,4Hz, 1H), 7,06-7,02
(m, 1H), 6,51 (s, 2H), 5,25-5,16 (m, 1H), 4,58 (d, J = 6,0Hz, 2H), 3,91 (s, 3H), 3,29-
3,17 (m, 3H), 2,91-2,70 (m, 1H), 2,36 (s, 3H).

Vi du 167: 5-amino-1-(4,4-diflo-1-metyl-pyrolidin-3-y1)-3-[4-[[(2-metoxybenzoyl)

amino]metyl]phenyl]pyrazol-4-carboxamit

5-Amino-1-(4,4-diflo-1-metyl-pyrolidin-3-y1)-3-[4-[[(2-metoxybenzoyl)amino]metyl]

phenyl] pyrazol-4-carboxamit

Hop chét 5-amino-1-(4,4-diflopyrolidin-3-y1)-3-[4-[[(2-metoxybenzoyl)
amino]metyl]phenyl] pyrazol-4-carboxamit (40mg, 0,09mmol) va xesi cacbonat
(55mg, 0,17mmol) dugc tao huyén phtt trong DMF (3ml). Hdn hop nay duge lam lanh
dén nhiét d6 -15°C va thdi khi nito, va sau do, dung dich chira iodometan (0,9M trong
THF, 0,2ml, 0,18mmol) dugc cho thém nhd giot vao. Hbn hop phan ung dugc dé 4m
dén RT va khudy trong 16 gio. Xut Iy va tinh ché dé thu dugc hop chit néu & d& muc
nay (5mg, 0,0lmmol, hiéu sudt 12%) dudi dang chét rin mau trdng. UPLC-MS (ESY,
¢6 tinh axit mach ngén): 1,19 phit, m/z 485,2 [M+H]" UPLC-MS (ES", c6 tinh axit
mach dai): 2,62 phut, m/z 485,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,0Hz, 1H), 7,74 (dd, J = 7.6,
1,7Hz, 1H), 7,49-7,40 (m, 5H), 7,15 (d, J = 8,3Hz, 1H), 7,05-7,01 (m, 1H), 6,56 (s,
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2H), 5,22-5,13 (m, 1H), 4,54 (d, J = 6,0Hz, 2H), 3,89 (s, 3H), 3,28-3,15 (m, 3H), 2,86-
2,73 (m, 1H), 2,34 (s, 3H).

Vi du 168: 5-amino-3-[2,5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]
phenyl]-1-(2,2,2-triflo-1-metyl-etyl)pyrazol-4-carboxamit

OMe

5-Amino-3-(4-clo-2.5-diflo-phenyl)-1-(2.2,2-triflo-1 -metyl-etyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chit (2,2,2-triflo-1-metyl-etyDhydrazin
hydroclorua (96mg, 0,58mmol) va  2-[(4-clo-2,5-diflo-phenyl)-metoxy-
metylen]propandinitril (114mg, 0,45mmol) thu dugc hop chét néu & d& muc nay dang
tho (156mg, 0,44mmol, hi€¢u sudt dinh lugng theo 1y thuyét). UPLC-MS (ES*, c6 tinh
axit mach ngén): 1,99 phut, m/z 351,0 [M]*
N-[[4-[5-amino-4-xyano-1-(2.2.2-triflo-1-metyl-etyl)pyrazol-3-yl]-2,5-diflo-

phenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phuwong phip chung K, tir hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (257mg, 0,89mmol) va 5-amino-3-(4-clo-2,5-diflo-
phenyl)-l-(2,2,2-triﬂo-1-metyl-etyl)pyrazol-4-cacbonitril (156mg, 0,44mmol) thu
dwoc hop chét néu & d& muc nay (221mg, 0,44mmol, hi¢u sudt 98%). UPLC-MS (ES®,
¢6 tinh axit mach ngén): 1,76 phit, m/z 498,1 [M+H]"
5-Amino-3-[2.5-diflo-4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-(2.2.2-

triflo-1-metyl-ety])pyrazol-4-carboxamit

Theo phuong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-3-yl]-2,5-diflo-phenyl|metyl]-5 -flo-2-metoxy-benzamit
(221mg, 0,44mmol), sau khi tinh ché, thu dugc hop chit néu ¢ d muc niy
(0,10mmol). UPLC-MS (ES*, ¢ tinh axit mach dai): 3,77 phut, m/z 516,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,87 (t, J = 6,1Hz, 1H), 7,49 (dd, J=9,2, 3,3Hz,
1H), 7,38-7,31 (m, 1H), 7,29-7,22 (m, 3H), 6,57 (br s, 2H), 5,36-5,27 (m, 1H), 4,56 (d,
J=5,9Hz, 2H), 3,90 (s, 3H), 1,60 (d, /= 7,0Hz, 3H).
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Vi du 169: 5-amino-1-(4,4-diflopyrolidin-3-yl)-3-[4-[[(5-flo-2-metoxy-benzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit

H,N
H,N
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N HN OMe
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tert-Butyl  4-[5-amino-4-xyano-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]

pyrazol-1-y1]-3,3-diflo-pyrolidin-1-carboxylat

Theo phuong phap chung K, tr hop chat kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl] boranuide (128mg, 0,44mmol) va tert-butyl 4-[S-amino-3-(4-
bromophenyl)-4-xyano-pyrazol-1-yl]-3,3-diflo-pyrolidin-1-carboxylat (81mg,
0,17mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (50mg, 0,09mmol,
hiéu suét 51%) duéi dang chét rén mau vang nhat. UPLC-MS (ES, ¢4 tinh axit mach
ngén): 1,86 phit, 569,2 m/z [M-H]
5-Amino-1-(4.4-diflopyrolidin-3-y1)-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]

phenyllpyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chét tert-butyl 4-[5-amino-4-xyano-3-[4-
[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]pyrazol-1-yl]-3,3-diflo-pyrolidin-1-
carboxylat (50mg, 0,09mmol), sau khi tinh ché, thu dwoc hop chét néu & d& muc nay
(13mg, 0,05mmol) dudi dang chit rin mau tring. UPLC-MS (ES®, c6 tinh axit mach
ngén): 1,20 phit, 489,1 m/z [M+H]" UPLC-MS (ES*, c6 tinh axit mach dai): 2,61
phut, 489,2 m/z [M+H]*'H NMR (400 MHz, DMSO-ds, 9): 8,84 (t, J = 6,0Hz, 1H),
7,51 (dd, J= 9,2, 3,3Hz, 1H), 7,47 (d, J = 8,3Hz, 2H), 7,42 (d, J = 8,3Hz, 2H), 7,38 -
7,30 (m, 1H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,54 (s, 2H), 5,08-4,94 (m, 1H), 4,55 (d, J
= 6,1Hz, 2H), 3,90 (s, 3H), 3,59-3,43 (m, 2H), 3,26-3,07 (m, 2H).

Vi du 170: 5-amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[1-
(triflometyl)propyl]pyrazol-4-carboxamit
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N-[1-(triflometyl)propylidenamino]benzamit

Theo phuong phdp chung S, tir hop chét 1,1,1-triflo-2-butanon (0,45ml,
3,30mmol) va benzhydrazit (2,20mmol) thu dugc hgp chit néu ¢ dé muc nay dang tho
(487mg, 2,0mmol, hidu suit 91%) dudi dang chit rén mau trang. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,70 phut, m/z 245,0 [M+H]*
N'-[1-(triflometyl)propyl]benzohydrazit

Theo phwong phép chung T, tr hop chét N-[1-(triflometyl)
propylidenamino]benzamit (487mg, 2,0mmol) thu dwoc hop chét néu & & muc nay
dang thd (487mg, 1,98mmol) dusi dang chit rin mau trang. UPLC-MS (ES®, ¢6 tinh
axit mach ngén): 1,56 phut, m/z 247,0 [M+H]*

1-(Triflometyl)propylhydrazin hydroclorua

Theo phuong phép chung U, tr hop chit N "-[1-(triflometyl)
propyl]benzohydrazit (487mg, 1,98mmol) thu dwoc hop chit néu & dé muc nay dang
tho (1,98mmol, hiéu suit dinh luong theo 1y thuyét) duéi dang chét rdn mau tring.

'HNMR (400 MHz, DMSO-ds, 8): 3,64-3,59 (m, 1H), 1,76-1,53 (m, 2H), 1,02
(t, J=7,4Hz, 3H).

S-Amino-3-(4-bromophenyl)-1-[1-( triflometyl)propyllpyrazol-4-cacbonitril

Theo phuong phép chung H dugce cai bién & nhiét do trong phong, tlr hop chit
2-[(4-bromophenyl)-metoxy-metylen]propandinitril (100mg, 0,38mmol) va 1-
(triflometyl)propylhydrazin hydroclorua (102mg, 0,57mmol), sau khi tinh ché, thu
duoc hop chit néu & dé muc ndy (135mg, 0,36mmol, hiéu suét 95%) dudi dang chit
ran mau tring. UPLC-MS (ES", ¢6 tinh axit mach ngén): 2,03 phut, m/z 373,0 [M]*
N-[[4-[5-amino-4-xyano-1-[1-(triflometyl)propyl]pyrazol-3-yl]phenyllmetyl]-2-

metoxy-benzamit

Theo phuong phdp chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-[1-
(triflometyl)propyl]pyrazol-4-cacbonitril (135mg, 0,36mmol) va kali triflo-[[(2-
metoxybenzoyl)amino]metyl]boranuide (196mg, 0,72mmol), sau khi tinh ché, thu
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dugc hop chét néu ¢ dé muc nay (219mg, 0,48mmol) dudi dang gébm mau vang.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,78 phut, m/z 458,1 [M+H]*
5-Amino-3-[4-[[(2-metoxybenzoyl)amino]metyl]phenyl]-1-[1-(triflometyl)propyl]

pyrazol-4-carboxamit

Theo phuong phdp chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[1-
(triflometyl)propyl]pyrazol-3-yl]phenyl|metyl]-2-metoxy-benzamit (219mg,
0,48mmol), sau khi tinh ché, thu duoc hop chét néu & dé muc nay (77mg, 0,16mmol,
higu sut 34%) dudi dang chit rin mau tring. UPLC-MS (ES, ¢6 tinh axit mach
ngén): 1,62 phut, m/z 476,1 [M+H]" UPLC-MS (ES*, c6 tinh axit mach dai): 3,69
phut, m/z 476,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,73 (t, J = 6,1Hz, 1H), 7,74 (dd, J = 7,7,
1,7Hz, 1H), 7,49-7,39 (m, 5H), 7,14 (d, J = 8,2Hz, 1H), 7,06-7,00 (m, 1H), 6,69 (s,
2H), 5,12-5,00 (m, 1H), 4,54 (d, J = 6,1Hz, 2H), 3,89 (s, 3H), 2,27-2,16 (m, 1H), 1,99-
1,88 (m, 1H), 0,79 (t, J= 7,3Hz, 3H).

Vi du 171: 5-amino—3-[4—[[(Z—metoxybenzoyl)amino]metyl]phenyl]-1-[2—metyl-1-
(triflometyl)propyl]pyrazol-4-carboxamit
H,N
H,N

)\(N‘N HN OMe
CF,

N-[[2-metyl-1-(triflometyl)propyliden]amino]benzamit

(0]

Theo phwong phip chung S, tir hop chit 1,1,1-triflo-3-metyl-2-butanon
(3,31mmol) va benzhydrazit (2,20mmol) thu duogc hop chat néu & dé& muc nay
(1,30mmol) duéi dang chit rin mau trang. UPLC-MS (ES*, c6 tinh axit mach ngén):
1,69 phut, m/z 259,0 [M+H]*

N'-[2-metyl-1-(triflometyl)propyl Jbenzohydrazit

Theo phuong phép chung T, tur hop  chét N-[[2-metyl-1-
(triflometyl)propyliden]amino]benzamit (335mg, 1,30mmol) thu dugc hop chit néu &
d& muyc nay (341mg, 1,31mmol, hiéu sudt dinh lugng) duéi dang chét rin thé mau
trang. UPLC-MS (ES¥, ¢6 tinh axit mach ngén): 1,66 phit, m/z 261,0 [M+H]*
[2-metyl-1-(triflometyl)propyl]hydrazin hydroclorua
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Theo phuong phip chung U, tr hop chit N-[2-metyl-1-
(triflometyl)propyl]benzohydrazit (341mg, 1,31mmol) thu dugc hop chat néu & dé
myc ndy dang tho (243mg, 1,26mmol) dudi dang chit rin mau tring. 'H NMR (400
MHz, DMSO-ds, 8): 3,63-3,52 (m, 1H), 2,14-2,04 (m, 1H), 1,04 (d, J = 6,9Hz, 3H),
0,97 (d, J= 6,9Hz, 3H).
5-Amino-3-(4-bromophenyl)-1-[2-metyl-1-(triflometyl)propyl]pyrazol-4-cacbonitril

Theo phuong phép chung H dugc cai bién & nhiét do trong phong, tir hop chét
2-[(4-bromophenyl)-metoxy-metylen]propandinitril (100mg, 0,3 8mmol) va [2-metyl-
1-(triflometyl)propyl]hydrazin hydroclorua (110mg, 0,57mmol), sau khi tinh ché, thu
dugc hop chét néu & d& muc nay (99mg, 0,26mmol, hicu suit 67%) dusi dang chit rin
mau tring. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,10 phut, m/z 387,0 M]*
N-[[4-[5-amino-4-xyano-1-[2-metyl-1-(triflometyl)propyllpyrazol-3 -yl]phenyl]metyl]-

2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit S-amino-3-(4-bromophenyl)-1-[2-
metyl-1-(triflometyl)propyl|pyrazol-4-cacbonitril (99mg, 0,26mmol) va kali triflo-
[[(2-metoxybenzoyl)amino]metyl]boranuide (139mg, 0,51mmol), sau khi tinh ché, thu
duoc hop chdt néu & dé& muc nay (179mg, 0,38mmol, hiéu suit dinh lugng theo ly
thuyét) dudi dang gébm mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,82 phut,
m/z 472,1 [M+H]*

5-Amino-3-[4-[[(2-metoxybenzoyl)amino] metyl]phenyl]-1-[2-metyl-1-

(triflometyl)propyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-[2-metyl-
1-(triflometyl)propyl]pyrazol-3 -yl]phenyl]metyl]-2-metoxy-benzamit (179mg,
0,38mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc nay (66mg, 0,12mmol,
higu suét 32%) duéi dang chét rén mau trang. UPLC-MS (ES™, c6 tinh axit mach
ngan): 1,69 phit, m/z 490,2 [M+H]" UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,89
phut, m/z 490,2 [M+H]" '"H NMR (400 MHz, DMSO-ds, 8): 8,72 (t, J = 6,0Hz, 1H),
7,74 (dd, J = 17,7, 1,7THz, 1H), 7,49-7,39 (m, 5H), 7,14 (d, J = 8,2Hz, 1H), 7,05-7,00
(m, 1H), 6,68 (s, 2H), 4,90-4,80 (m, 1H), 4,54 (d, J = 6,0Hz, 2H), 3,89 (s, 3H), 2,61-
2,50 (m, 1H), 1,09 (d, J = 6,4Hz, 3H), 0,77 (d, J = 6,6Hz, 3H).

Vidu 172: 5—amino-3-[4-[[(5-fl0-2-met0xy—benzoyl)amino]metyl]phenyl]-l-(l-
tetrahydrofuran-3-yletyl)pyrazol-4-carboxamit
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N-metoxy-N-metyl-tetrahydrofuran-3-carboxamit

Dung dich chira axit tetrahydro-3-furoic (0,25ml, 2,61mmol), trietylamin
(0,7ml, 5,23mmol), dung dich anhydrit propylphosphonic (50% khdi lwong trong
EtOAc, 2,3ml, 3,92mmol) va N,O-dimetylhydroxylamin hydroclorua (382mg,
3,92mmol) trong DCM (10ml) dugc khudy trong 16 gidr & nhiét do trong phong dé thu
duge (sau khi xir 1y) hop chit néu & d& muc ndy (416mg, 2,61mmol, hiéu suit dinh
lugng theo 1y thuyét) dudi dang dau khong mau. '"H NMR (400 MHz, CDCls, §): 4,10-
4,03 (m, 1H), 3,95-3,78 (m, 3H), 3,72 (s, 3H), 3,50-3,37 (m, 1H), 3,22 (s, 3H) 2,30-
2,19 (m, 1H), 2,15-2,03 (m, 1H)
1-Tetrahydrofuran-3-yletanon

Dung dich chira N-metoxy-N-metyl-tetrahydrofuran-3-carboxamit (276mg,
1,73mmol) trong THF (8ml), & nhiét d6 0°C, dugc cho thém bromo(metyl)magie
(3,4M trong 2-MeTHF, 0,7ml, 2,25mmol). Hén hop phan tmg duogc khudy & nhiét do
trong phong trong 16 gid. Hon hop phan tmg nay dugc toi bang HCI (IM trong nudc),
phin can duoc pha loding bing ete dietyl, rtra bing nuéc, 1am kho bang natri sulfat va
cd dudi 4p sudt giam dé thu duoc hop chit 1-tetrahydrofuran-3-yletanon dang thd
(127mg, 1,11mmol, hiéu suat 64%) dusi dang du trong sudt. 'H NMR (400 MHz,
CDCls, 8): 4,00-3,70 (m, 4H), 3,27-3,18 (m, 1H), 2,23 (s, 3H), 2,17-2,09 (m, 2H).

tert-Butyl N-[1-tetrahydrofuran-3-yletylidenamino]carbamat

Theo phwong phap chung E, tir hop chit 1-tetrahydrofuran-3-yletanon (127mg,
1,11mmol), sau khi tinh ché biang cach sic ky c¢ot nhanh trén silicagel, rira giai bing
EtOAc 0-100% trong heptan, thu dwgc hop chit néu & d& muc nay (0,60mmol) dudi
dang chit rin mau trang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,26 phat, m/z
229,0 [M+H]*
5-Amino-3-(4-bromophenyl)-1-(1-tetrahydrofuran-3-yletyl)pyrazol-4-cacbonitril

Theo phuong phép chung O dugc cai bién & nhiét do trong phong, tir hop chét
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tert-butyl N-[1-tetrahydrofuran-3-yletylidenamino]carbamat (0,38mmol) va 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (95mg, 0,36mmol), sau khi tinh ché
bang phuong phép sic ky pha nguoc, rira giai bang dung méi ¢6 thanh phan khong dbi
MeCN 30% trong nudc chira axit formic 0,1%, thu dwoc hop chit néu & d& muc nay
(33mg, 0,09mmol, hiéu sudt 26%) dudi dang bdt mau tring ngd. UPLC-MS (ES*, c6
tinh axit mach ngan): 1,81 pht, m/z 361,0 [M]*
N-[[4-[5-amino-4-xyano-1-(1-tetrahydrofuran-3-yletyl)pyrazol-3-yl]phenylJmetyl]-5-

flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(1-
tetrahydrofuran-3-yletyl)pyrazol-4-cacbonitril (33mg, 0,09mmol) va kali triflo-[[(5-
flo-2-metoxy-benzoyl)amino]metyl]boranuide (59mg, 0,20mmol), sau khi tinh ché
bang cach séc ky cot nhanh trén silicagel, rira giai bing EtOAc 0-100% trong heptan,
thu dugc hop chit néu & dé muyc nay (37mg, 0,08mmol, hiu suit 87%) dudi dang bot
mau tring nga. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,62 phut, m/z 464,1 [M+H]*
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-(1-tetrahydrofuran-

3-yletyl)pyrazol-4-carboxamit

Theo phuong phdp chung M, tr hop chét N-[[4-[5-amino-4-xyano-1-(1-
tetrahydrofuran—3-yletyl)pyrazol-3-yl]phenyl]metyl]—5-ﬂo-2-metoxy-benzamit (37mg,
0,08mmol), sau khi tinh ché bing cach séc ky cot nhanh trén silicagel, rira giai bing
MeOH 2-5% trong DCM, thu dugc hdn hop chét ddng phan khong ddi quang khong
tich dugc chira 5-amin0-3-[4-[[(5-ﬂo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(1-
tetrahydrofuran-3-yletyl)pyrazol-4-carboxamit (12mg, 0,02mmol, hidu suét 30%) dudi
dang chit rin mau trang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,43 phut, m/z
482,2 [M+H]" UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,24 phat, m/z 4822 [M+H]*,
3,28 phut, m/z 482,2 [M+H]"

'H NMR (400 MHz, DMSO-ds, 8, hdn hop céc chit ddng phan khong déi
quang): 8,83 (t, J= 6,0Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz, 1H), 7,48-7,43 (m, 2H), 7,41
(d, J= 8,2Hz, 2H), 7,37-7,30 (m, 1H), 7,18 (dd, J = 9,1, 4,3Hz, 1H), 6,38 (s, 1,34H),
6,36 (s, 0,66H), 4,54 (d, J = 6,0Hz, 2H), 4,30-4,18 (m, 1H), 3,89 (s, 3H), 3,86-3,40 (m,
3,67H), 3,28-3,30 (m, 0,33H), 2,82-2,63 (m, 1H), 2,10-1,91 (m, 0,33H), 1,76-1,54 (m,
1H), 1,54-1,40 (m, 0,67H), 1,34 (d, J= 6,5Hz, 1H), 1,29 (d, J= 6,5Hz, 2H).

Vidu 173: 5—amino-1-(2,2-diﬂo-1-metyl-etyl)-3-[4-[[(5~ﬂ0-2-metoxy-

-293-



32417

benzoyl)amino]metyl] phenyl]pyrazol-4-carboxamit

N- - [[4-[5-amino-4-xyano-1-(2.2-diflo-1-metyl-etyl)pyrazol-3 -yl]phenyllmetyl]-5-flo-2-

metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2,2-
diflo-1-metyl-etyl)pyrazol-4-cacbonitril (91mg, 0,27mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (170mg, 0,59mmol), sau khi tinh ché, thu
duoc hop chit néu & dé muc nay (119mg, 0,27mmol, hiéu suit dinh luong theo ly
thuyét) duéi dang bot mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,70
phut, m/z 444,1 [M+H]*
5-Amino-1-(2,2-diflo-1-metyl-etyl)-3-[4-[[(5 -flo-2-metoxy-benzoyl)amino]metyl]

phenyl]pyrazol-4-carboxamit

Theo phwong phéap chung M, tr hgp chét N-[[4-[5-amino-4-xyano-1-(2,2-diflo-
l-metyl-etyl)pyrazol-3-yl]phenyl|metyl]-5 -flo-2-metoxy-benzamit (119mg,
0,27mmol), sau khi tinh ché, thu duge hop chit néu & d& muc nay (85mg, 0,18mmol,
hiéu sudt 69%) duéi dang chit rén mau tring. UPLC-MS (ES", 6 tinh axit mach
ngin): 1,53 phut, m/z 462,2 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,49
phut, m/z 462,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, d): 8,83 (t, /= 6,1Hz, 1H), 7,51 (dd, J=9,2,
3,3Hz, 1H), 7,46 (d, J = 8,2Hz, 2H), 7,41 (d, J = 8,2Hz, 2H), 7,38-7,30 (m, 1H), 7,18
(dd, /= 9,1, 4,3Hz, 1H), 6,53 (s, 2H), 6,21 (dt, J = 55,8, 5,4Hz, 1H), 4,85-4,70 (m,
1H), 4,55 (d, J = 6,0Hz, 2H), 3,89 (s, 3H), 1,44 (d, J = 6,7Hz, 3H).

Vi du 174: 5-amin0-3-[4-[[(5-ﬂ0-2—metoxy-benzoyl)amino]metyl]phenyl]-1-(3,3,3-
triflopropyl)pyrazol-4-carboxamit
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N-[3.3.3-

triflopropylidenaminolbenzamit

Theo phwong phap chung S, tr hop chit 3,3,3-triflopropanal (0,15ml,
1,78mmol) thu dugc hdn hop cis-trans chira N-[3,3,3-triflopropylidenamino]benzamit
(290mg, 1,26mmol) duéi dang chét rin mau trdng ngd. UPLC-MS (ES™, ¢6 tinh axit
mach ngan): 1,32 phit, m/z 230,9 [M+H]*

N'-(3.3.3-triflopropyl)benzohydrazit
Theo  phuong phip chung T, tr hop chit N-[3,3,3-

triflopropylidenamino]benzamit (290mg, 1,26mmol) thu duoc hop chit N'-(3,3,3-
triflopropyl)benzohydrazit dang tho (201mg, 0,87mmol, hidu suit 69%) 13 chét rin
mau tréng nga. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,37 phut, m/z 233,1 [M+H]*
3.3.3-Triflopropylhydrazin hydroclorua

Theo phwong phap chung U, tir hop chét N'-(3,3,3-triflopropyl)benzohydrazit
(201mg, 0,87mmol) thu dugc hop chét 3,3,3-triflopropylhydrazin hydroclorua dang
th6 (140mg, 0,85mmol, hidu suit dinh luong theo 1y thuyét) 14 chit rén mau tring. 'H
NMR (400 MHz, DMSO-dg, 8): 3,07 (t, J = 14,9Hz, 2H), 2,58-2,56 (m, 2H).
5-Amino-3-(4-bromophenyl)-1-( 3.3,3-triflopropyl)pyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chét 3,3,3-triflopropylhydrazin hydroclorua
(140mg, 0,85mmol), va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril (224mg,
0,85mmol), sau khi tinh ché bang cach séc ky cdt nhanh trén silicagel, rira giai bang
EtOAc 0-80% trong heptan, thu dugc hop chit néu & dé muyc nay (227mg, 0,63mmol)
duéi dang chit rén mau trang nga. UPLC-MS (ES®, c6 tinh axit mach ngén): 1,91
phut, m/z 361,0 [M+2]*
N-[[4-[5-amino-4-xyano-1-(3.3,3-triflopropyl)pyrazol-3-yl]phenylmetyl]-5-flo-2-

metoxy-benzamit

Theo phwong phdp chung K, tir hop chit 5 -amino-3-(4-bromophenyl)-1-(3,3,3-
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triflopropyl)pyrazol-4-cacbonitril (227mg, 0,63mmol), va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (909mg, 3,15mmol), sau khi tinh ché, thu duoc hop
chit néu & d& muc nay (270mg, 0,59mmol). UPLC-MS (ES*, ¢4 tinh axit mach ngin):
1,74 phit, m/z 462,1 [M+H]*
3-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]Jphenyl]-1-(3.3.3-

triflopropyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(3,3,3-
triﬂopropyl)pyrazol-3—yl]phenyl]metyl]-5-ﬂo-2—metoxy-benzamit (270mg, 0,59mmol),
sau khi tinh ché bing cach séc ky ot nhanh trén silicagel, rira giai bing EtOAc 0-
100% trong heptan, thu dugc hop chit néu & d& muc ndy (66mg, 0,14mmol, hiéu suit
24%) duéi dang chét rén mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén):
1,48 phut, m/z 480,1 [M+H]*

UPLC-MS (ESY, ¢6 tinh axit mach dai): 3,42 phut, m/z 480,1 [M+H]*

'H NMR (400 MHz, DMSO-dj, d): 8,83 (t, J = 6,4Hz, 1H), 7,50 (dd, J = 9.2,
3,6Hz, 1H), 7,44 (d, J = 8,4Hz, 2H), 7,39 (d, J = 8,4Hz, 2H), 7,36-7,28 (m, 1H), 7,17
(dd, J=9,2, 4,4Hz, 1H), 6,45 (s, 2H), 4,53 (d, J = 6,1Hz, 2H), 4,18 (t, J=7,2Hz, 2H),
3,87 (s, 3H), 2,83-2,69 (m, 2H).

Vi du 175: 5-amino-3-[4-[[(5—ﬂ0-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2,2,2-
triflo-1-tetrahydrofuran-3-yl-etyl)pyrazol-4-carboxamit
H,N

o}
H,N

0 =
N/ o
~N HN OMe

CF3

Benzyl tetrahydrofuran-3-carboxylat

Dung dich chita axit tetrahydro-3-furoic (0,25ml, 2,61mmol), kali cacbonat
(433mg, 3,14mmol) va benzyl bromua (0,3ml, 2,74mmol) trong MeCN (5,5ml) duogc
khudy & nhiét do trong phong trong 16 giv. Xit Iy va tinh ché dé thu duogc hop chét néu
& dé muc nay (398mg, 1,93mmol, hi€u suit 74%) dusi dang dau khdng mau.

'HNMR (400 MHz, CDCls, §): 7,43-7,32 (m, SH), 5,17 (s, 2H), 4,04-3,80 (m,
4H), 3,21-3,11 (m, 1H), 2,30-2,10 (m, 2H)
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tert-Butyl N-[(2.2.2-triflo-1-tetrahydrofuran-3-yl-etyliden)amino]carbamat

Dung dich chtra benzyl tetrahydrofuran-3-carboxylat (398mg, 1,93mmol) trong
THF (3,8ml), & nhigt d0 0°C, dugc cho thém trimetyl(triflometyl)silan (0,34ml,
2,32mmol) va tetrabutylamoni florua (1M trong THF, 0,48ml, 0,48mmol). Hdn hop
phan g duge khudy & nhiét do trong phong trong 16 gid, sau d6 fert-butyl carbazat
(255mg, 1,93mmol) va axit axetic (3,8ml) dugc cho thém vao. Hbn hop nay dugc gia
nhiét t6i nhi€t d6 90°C trong 3 giv va 1am ngudi dén RT. Xt Iy va tinh ché d thu
dugc hop chat néu & d& muc ndy (409mg, 1,45mmol, hiéu sudt 75%) dudi dang dau
trong sudt. UPLC-MS (ES-, ¢6 tinh axit mach ngén): 1,79 phut, m/z 281,0 [M-HJ
5-Amino-3-(4-bromophenyl)-1-(2,2,2-triflo-1-tetrahydrofuran-3-yl-etyl)pyrazol-4-

cacbonitril

Theo phuong phép chung O, tir hop chét tert-butyl N-[(2,2,2-triflo-1-
tetrahydrofuran-3-yl-etyliden)amino]carbamat ~ (409mg, L, 45mmol) va 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (120mg, 0,46mmol), sau khi tinh ché
bang cach séc ky c0t nhanh trén silicagel rira giai bang EtOAc 0-55% trong heptan, thu
dugc hop chit 5 -amino-3-(4-bromophenyl)-1-(2,2,2-triflo-1-tetrahydrofuran-3 -yl-
etyl)pyrazol-4-cacbonitril (98mg, 0,24mmol, hiéu suét 52%) dudi dang bdt mau tréng.
UPLC-MS (ES*, c6 tinh axit mach ngin): 1,89 phut, m/z 414,9 M]*
N-[[4-[5-amino-4-xyano-1-(2,2.2-triflo-1-tetrahydrofuran-3-yl-etyl)pyrazol-3-

vl]phenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phuong phip chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(2,2,2-
triflo-1-tetrahydrofuran-3-yl-etyl)pyrazol-4-cacbonitril (98mg, 0,24mmol) va Kkali
triflo-[[(5-flo-2-metoxy-benzoyl)amino]metyl]boranuide (149mg, 0,52mmol), sau khi
tinh ché, thu dugc hop chét néu & dé muc nay (115mg, 0,22mmol) dudi dang bdt mau
trang ngd. UPLC-MS (ESY, 6 tinh axit mach ngan): 1,68 phit, m/z 518,1 [M+H]*
2-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2.2.2-triflo-1-

tetrahydrofuran-3-yl-etyl)pyrazol-4-carboxamit

Theo phuong phiap chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-tetrahydrofuran-3-yl-etyl)pyrazol-3-yl] phenyl]metyl]-5-flo-2-metoxy-benzamit
(115mg, 0,22mmol), sau khi tinh ché, thu duogc hop chit néu & d& muc nay (15mg,
0,03mmol, higu sudt 13%) dudi dang chét rin mau trang. UPLC-MS (ES™, ¢6 tinh axit
mach ngin): 1,51 phut, m/z 536,2 [M+H]*, 1,53 phut, m/z 536,2 [M+H]* UPLC-MS
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(ES*, ¢6 tinh axit mach dai): 3,51 phut, m/z 536,1 [M+H]*, 3,56 phut, m/z 536,1
[M+H]*

'H NMR (400 MHz, DMSO-ds, 5, hdn hop chita chét dong phan khong dbi
quang): 8,82 (t, J = 5,9Hz, 1H), 7,52-7,43 (m, 3H), 7,41 (d, J = 7,9Hz, 2H), 7,36-7,28
(m, 1H), 7,17 (dd, J = 9,1, 4,3Hz, 1H), 6,73 (s, 0,66H), 6,71 (s, 1,34), 5,26-5,12 (m,
1H), 4,53 (d, J= 6,0Hz, 2H), 3,94-3,82 (m, 4H), 3,76-3,67 (m, 1H), 3,65-3,57 (m, 1H),
3,57-3,50 (m, 0,33H), 3,25-3,03 (m, 1,67H), 2,18-2,04 (m, 0,67 H), 1,86-1,71 (m, 1H),
1,54-1,40 (m, 0,33H)

Vi du 176: 5-amino-3-[4-[[(5-ﬂ0-2-met0xy-benzoyl)amino]metyl]phenyl]-1-(3,3,3-
triflo-2-metyl-propyl)pyrazol-4-carboxamit

HN

L‘N HN OMe

N-[(3.3.3-triflo-2-metyl-propyliden)amino]benzamit

Theo phwong phap chung S, tir hop chét 3,3,3-triflo-2-metylpropanal (200mg,
1,59mmol), sau khi tinh ché bing cach séc ky cot nhanh trén silicagel, rtra giai bing
EtOAc 0-100% trong heptan, thu dwoc hop chit N-[(3,3,3-triflo-2-metyl-
propyliden)amino]benzamit (164mg, 0,67mmol, hi€u suét 42%) dudi dang hdn hop
céc chat ddng phan khéng d6i quang. UPLC-MS (ES?, c6 tinh axit mach ngin): 1,45
phut, m/z 245,0 [M+H]*

N'-(3.3.3-triflo-2-metyl-propyl)benzohydrazit

Theo phuong phép chung T, t hop chét N-[(3,3,3-triflo-2-metyl-
propyliden)amino]benzamit (164mg, 0,67mmol) thu dwoc hop chéit N'-(3,3,3-triflo-2-
metyl-propyl)benzohydrazit dang thd (160mg, 0,65mmol) 1a chit rén mau tréng.
UPLC-MS (ES?, ¢ tinh axit mach ngén): 1,51 phut, m/z 247,1 [M+H]*
(3.3.3-Triflo-2-metyl-propyl)hydrazin hydroclorua

Theo phwong phép chung U, tir hop chét N'-(3,3,3-triflo-2-metyl-
propyl)benzohydrazit (160mg, 0,65mmol) thu duge hop chét (3,3,3-triflo-2-metyl-
propylhydrazin hydroclorua (0,65mmol) duéi dang chét rin mau tréng.
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'H NMR (400 MHz, DMSO-ds, 8): 3,17-3,14 (m, 1H),2,82-2,76 (m, 2H), 1,10 (d, J =
6,5Hz, 3H)
3-Amino-3-(4-bromophenyl)-1-(3.3.3-triflo-2-metyl-propyl)pyrazol-4-cacbonitril

Theo phuong phép chung H, tir hop chét (3,3,3-triflo-2-metyl-propyl)hydrazin
hydroclorua  (0,65mmol), va 2-[(4-bromophenyl)-metoxy-metylen]propandinitril
(0,65mmol), sau khi tinh ché, thu duge hop chit néu & d& muc nay (0,34mmol) dudi
dang chét rin mau trang nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,01 phut, m/z
375,0 [M+2]*
N-[[4-[5-amino-4-xyano-1-(3,3.3-triflo-2-metyl-propyl)pyrazol-3-yl]phenyl] metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(3,3,3-
triflo-2-metyl-propyl)pyrazol-4-cacbonitril (130mg, 0,34mmol), va kali triflo-[[(5-flo-
2-metoxy-benzoyl)amino]metyl]boranuide (490mg, 1,71mmol), sau khi tinh ché, thu
duoc hop chit néu ¢ dé muc nay (0,26mmol) duéi dang chit rin mau trdng nga.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,81 phut, m/z 476,1 [M+H]*
3-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1( 3.3.3-triflo-2-

metyl-propyl)pyrazol-4-carboxamit

Theo phuong phip chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(3,3,3-
triﬂ0-2-mety1-propyl)pyrazol—3-yl]phenyl]metyl]-5-ﬂ0-2—metoxy-benzamit (127mg,
0,27mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc ndy (31mg, 0,06mmol,
hiéu suét 23%) duéi dang chét rén mau vang nhat. UPLC-MS (ES*, ¢6 tinh axit mach
ngin): 1,55 phit, m/z 494,1 [M+H]* UPLC-MS (ES*, c6 tinh axit mach dai): 3,61
phit, m/z 494,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,83 (t, J = 6,0Hz, 1H), 7,49 (dd, J = 9,2,
3,2Hz, 1H), 7,44 (d, J = 8,4Hz, 2H), 7,39 (d, J = 8,4Hz, 2H), 7,36-7,28 (m, 1H), 7,17
(dd, J = 9,2, 4,4Hz, 1H), 6,47 (s, 2H), 4,53 (d, J = 6,0Hz, 2H), 4,16 (dd, J = 14,2,
9,6Hz, 1H), 4,05 (dd, J = 14,2, 8,8Hz, 1H), 3,87 (s, 3H), 3,06-2,92 (m, 1H), 1,02 (d, J
= 6,8Hz, 3H).

Vidu 177: 5-amin0-3-[3-ﬂ0-4-[[(5—ﬂ0-2-metoxy-benzoyl)amino]metyl] phenyl]-1-
(2,2,2-triflo-1-metyl-etyl)pyrazol-4-carboxamit
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5-Amino-3-(4-bromo-3-flo-phenyl)-1-(2.2.2-triflo-1 -metyl-etyDpyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromo-3-flo-phenyl)-metoxy-
metylen]propandinitril (130mg, 0,46mmol) va (2,2,2-triflo-1-metyl-etyl)hydrazin
hydroclorua (100mg, 0,61 mmol), sau khi tinh ché, thu dugc hop chit néu ¢ @ muc
nay (153mg, 0,41mmol, hié¢u suit 88%) dusi dang chét rin mau trang. UPLC-MS
(ES+, ¢4 tinh axit mach ngén): 2,01 phut, m/z 378,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-(2,2,2-triflo-1-metyl-etyl)pyrazol-3-y1]-2-flo-

phenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5 -amino-3-(4-bromo-3-flo-phenyl)-1-
(2,2,2-triflo-1-metyl-etyl)pyrazol-4-cacbonitril (147mg, 0,39mmol) va kali triflo-[[(5-
flo-2-metoxy-benzoyl)amino]metyl]boranuide (225mg, 0,78mmol) thu dugc hop chét
néu & dé muyc ndy dang thé (0,39mmol) 14 chit rdn mau vang nhat. UPLC-MS (ES+,
c6 tinh axit mach ngén): 1,86 phut, m/z 480,0 [M+H]*
3-Amino-3-[3-flo-4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-( 2,2,2-triflo-1-

metyl-etyl)pyrazol-4-carboxamit

Theo phwong phap chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1 -metyl-etyl)pyrazol-3-yl]-2-flo-phenylmetyl]-5 -flo-2-metoxy-benzamit
(230mg, 0,48mmol), sau khi tinh ché, thu dwoc hop chit néu & dé muc nay (73mg,
0,15mmol, higu suét 31%) duéi dang chit rin mau vang nhat. UPLC-MS (ES+, ¢6 tinh
axit mach ngén): 1,58 phut, m/z 498,1 [M+H]* UPLC-MS (ES+, ¢6 tinh axit mach
dai): 3,69 phut, m/z 498,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 5): 8,82 (t, J = 6,0Hz, 1H), 7,49 (dd, J = 9.2,
3,2Hz, 1H), 7,45-7,26 (m, 4H), 7,18 (dd, J = 9,1, 4,3Hz, 1H), 6,60 (s, 2H), 5,34-5,23
(m, 1H), 4,56 (d, J = 6,0Hz, 2H), 3,88 (s, 3H), 1,60 (d, J=6,9Hz, 3H).

Vi du 178: 5-amin0-3-[4—[[(5-ﬂ0-2-metoxy—benzoyl)amino]metyl]phenyl]-l-(2,2,2-
triflo-1-phenyl-etyl)pyrazol-4-carboxamit
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N-[(2.2 2-triflo-1-phenyl-etyliden)aminolbenzamit

Theo phuong phap chung S, tir hop chit 2,2,2-trifloaxetophenon (33,0mmol) va
benzhydrazit (22,0mmol), sau khi tinh ché, thu duoc hop chat néu ¢ dé muc nay
(3,44mmol) duéi dang chét rén mau trang. UPLC-MS (ES+, ¢6 tinh axit mach ngin):
1,82 phut, m/z 293,0 [M+H]*

N'-(2,2,2-triflo-1-phenyl-etyl)benzohydrazit

Theo phuong phap chung T, tr hop chit N-[(2,2,2-triflo-1-phenyl-
etyliden)amino]benzamit (997mg, 3,41mmol) trong THF (15ml) thu dugc N'-(2,2,2-
triflo-1-phenyl-etyl)benzohydrazit (1,01g, 3,43mmol) duéi dang chét rén mau
vang.UPLC-MS (ES", ¢6 tinh axit mach ngan): 1,77 phut, m/z 295,0 [M+H]*
(2.2,2-Triflo-1-phenyl-etyl)hydrazin hydroclorua

Theo phuong phdp chung U, tur hop chat N'-(2,2,2-triflo-1-phenyl-
etyl)benzohydrazit (996mg, 3,3 8mmol) thu dugc hop chit néu & dé muc nay (628mg,
2,77mmol) duéi dang chit rin mau tring. 'H NMR (400 MHz, DMSO-ds, 8): 9,67 (s,
3H), 7,53-7,46 (m, 5H), 6,63 (d, J = 6,4Hz, 1H), 5,10-5,02 (m, 1H)
5-Amino-3-(4-bromophenyl)-1-(2.2.2-triflo-1 -phenyl-etyl)pyrazol-4-cacbonitril

Theo phuwong phdp chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (200mg, 0,76mmol) va (2,2,2-triflo-1-phenyl-etyl)hydrazin
hydroclorua (621mg, 0,96mmol), sau khi tinh ché, thu duoc hop chét néu & @ muc
nay (266mg, 0,63mmol, hiéu suét 83%) duti dang chit rin mau trang. UPLC-MS
(ES", ¢6 tinh axit mach ngén): 2,06 phut, m/z 422,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-(2.2.2-triflo-1 -phenyl-etyl)pyrazol-3-yl]phenyl]metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chit 5 -amino-3-(4-bromophenyl)-1-(2,2,2-
triflo-1-phenyl-etyl)pyrazol-4-cacbonitril (261mg, 0,62mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (35 8mg, 1,24mmol), sau khi tinh ché, thu
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duoc hop chit néu & d& muc nay (73mg, 0,14mmol, higu suit 23%) dusi dang chét rin
" mau trdng. UPLC-MS (ES+, c6 tinh axit mach ngén): 1,85 phut, m/z 524,1 [M+H]*
3-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl|phenyl]-1-(2.2.2-triflo-1-

phenyl-etyl)pyrazol-4-carboxamit

Theo phuong phdp chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-phenyl-etyl)pyrazol-3-yl] phenyl]metyl]-5-flo-2-metoxy-benzamit (71mg,
0,14mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (62mg, 0,12mmol,
hidu sudt 84%) duéi dang chit rén mau trang. UPLC-MS (ES+, ¢ tinh axit mach
ngén): 1,71 phit, m/z 542,1 [M+H]" UPLC-MS (ES+, c6 tinh axit mach dai): 4,06
phut, m/z 542,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 0): 8,85 (t, J = 6,1Hz, 1H), 7,72-7,70 (m, 2H),
7,52-741 (m, 8H), 7,35-7,30 (m, 1H), 7,19-7,16 (m, 1H), 6,79 (s, 2H), 6,51-6,45 (m,
1H), 4,54 (d, J = 6,0Hz, 2H), 3,88 (s, 3H).

Vi du 179: 5—amin0-3-[2-ﬂ0-4-[[(5—ﬂo-2-metoxy-benzoyl)amino]metyl]phenyl]-l-
(2,2,2-triflo-1-metyl-etyl)pyrazol-4-carboxamit

5-Amino-3-( 4-bromo-2-flo-phenyl)-1-(2.2.2-triflo-1 -metyl-etyl)pyrazol-4-cacbonitril

Theo phuong phédp chung H, & nhiét do trong phong, tir hop chat 2-[(4-bromo-
2-ﬂo-pheny1)-metoxy—metylen]propandinitril (100mg, 0,38mmol) va (2,2,2-triflo-1-
metyl-etyl)hydrazin hydroclorua (88mg, 0,53mmol), sau khi tinh ché, thu dugc hop
chit néu ¢ dé muc nay (120mg, 0,32mmol, hiéu suét 84%) duéi dang chét rdn mau
trang. UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,84 phit, m/z 378,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-(2,2 2-triflo-1 -metyl-etyl)pyrazol-3-yl]-3-flo-

phenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5-amino-3-(4-bromo-2-flo-phenyl)-1-
(2,2,2-triflo-1-metyl-etyl)pyrazol-4-cacbonitril (120mg, 0,32mmol) va kali triflo-[[(5-
ﬂo-2—metoxy-benzoyl)amino]metyl]boranuide (184mg, 0,64mmol), sau khi tinh ché,
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thu duge hop chat néu & d& muc nay (126mg, 0,26mmol, hiéu suit 83%) dudi dang
chit rin mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,69 phut, m/z 480,0
[M+H]*

5-Amino-3-[2-flo-4-[[(5 -flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2.2 2-triflo-1-

metyl-etyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-metyl-etyl)pyrazol-3-yl]-3-flo -phenyl]metyl]-5-flo-2-metoxy-benzamit
(126mg, 0,26mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (97mg,
0,17mmol, hiéu sudt 66%) dudi dang chit rén mau tréng. UPLC-MS (ES*, ¢6 tinh axit
mach ngin): 1,54 phit, m/z 498,1 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai):
3,56 phiit, m/z 498,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,88 (t, J = 6,1Hz, 1H), 7,48 (dd, J=9,1,
3,2Hz, 1H), 7,41-7,30 (m, 2H), 7,27-7,21 (m, 2H), 7,20-7,16 (m, 1H), 6,62 (s, 2H),
5,34-5,24 (m, 1H), 4,54 (d, J= 6,1Hz, 2H), 3,88 (s, 3H), 1,58 (d, J = 6,8Hz, 3H).

Vi du 180: 5-amino—3-[4-[[(5-fl0-2-metoxy-benzoyl)amino]mety]]phenyl]-l-[2-
metyl-1-(triflometyl)propyl]pyrazol-4-carboxamit

H,N
=0

N-N HN OMe

N-[[4-[5-amino-4-xyano-1- [2-metyl-1-( triflometyl)propyllpyrazol-3 -yllphenyl]metyl]-

5-flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chét 5 -amino-3-(4-bromophenyl)-1-[2-
metyl-1-(triﬂometyl)propyl]pyrazo1-4-cacbonitri1 (102mg, 0,26mmol) va kali triflo-
[[(5 -ﬂo-2-metoxy—benzoyl)amino]metyl]boranuide (152mg, 0,53mmol), sau khi tinh
ché, thu duoc hop chit néu & dé muyc nay (69mg, 0,14mmol, hiéu suit 54%) dudi dang
gom mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,89 phut, m/z 490,1
[M+H]*

S-Amino-3-[4-[[(5 -ﬂo-2-metoxv-benzovl)amino]metvl]phenvl] -1-[2-metyl-1-

triﬂometvl)propvl]erazol-4-carboxamit
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Theo phuong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[2-metyl-
1-(triflometyl)propyl]pyrazol-3-yl]phenylmetyl]-5 -flo-2-metoxy-benzamit (69mg,
0,14mmol), sau khi tinh ché, thu dugc hop chit néu & @& muc nay (22mg, 0,04mmol,
hiéu suat 31%) duéi dang chit rin mau tring. UPLC-MS (ES", c6 tinh axit mach
ngén): 1,66 phut, m/z 508,1 [M+H]" UPLC-MS (ES™, ¢6 tinh axit mach dai): 3,91
phut, m/z 508,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 6): 8,82 (t, J = 6,0Hz, 1H), 7,53-7,39 (m, 5H), 7,36-
7,29 (m, 1H), 7,20-7,15 (m, 1H), 6,68 (s, 2H), 4,90-4,80 (m, 1H), 4,53 (d, J = 6,0Hz,
2H), 3,88 (s, 3H), 2,61-2,52 (m, 1H), 1,09 (d, J = 6,4Hz, 3H), 0,77 (d, J = 6,6Hz, 3H).

Vidu 181: S-amino-S-[4-[[(5-ﬂ0-2-met0xy-benzoyl)amino]metyl]phenyl]-l-[l-
(triflometyl)propyl]pyrazol-4-carboxamit

H,N
2 o)

CF;

N-[[4-[5-amino-4-xyano-1-[1-( triflometyl)propyl]pyrazol-3-yl]phenyl]metyl]-5-flo-2-

metoxy-benzamit

Theo phwong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-[1-
(triflometyl)propyl]pyrazol-4-cacbonitril (123mg, 0,33mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (190mg, 0,66mmol), sau khi tinh ché, thu
dugc hop chét néu & dé myc nay (101mg, 0,21mmol, hiéu suit 65%) dudi dang gom
mau vang. UPLC-MS (ES¥, ¢6 tinh axit mach ngén): 1,83 phit, m/z 476,1 [M+H]*

5-Amino-3-[4-[[(5 -ﬂo-2—metoxv-benzovl)amino]metvl]Dhenvl] -1-[1-

(triflometyl)propyl]pyrazol-4-carboxamit

Theo phuong phip chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[1-
(triﬂometyl)propyl]pyrazol-3-yl]phenyl]metyl] -5-flo-2-metoxy-benzamit (101mg,
0,21mmol), sau khi tinh ché, thu dugc hop chit néu & dé muc nay (32mg, 0,06mmol,
higu suét 28%) dudGi dang chat rin mau trang. UPLC-MS (ES*, ¢6 tinh axit mach
ngin): 1,59 phut, m/z 494,1 [M+H]* UPLC-MS (ESJr co tinh axit mach dai): 3,71
phut, m/z 494,1 [M+H]*
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'H NMR (400 MHz, DMSO-ds, 8): 8,82 (t, J = 6,0Hz, 1H), 7,53-7,38 (m, SH),
7,37-1,27 (m, 1H), 7,20-7,14 (m, 1H), 6,69 (s, 2H), 5,12-5,00 (m, 1H), 4,53 (d, J =
6,0Hz, 2H), 3,88 (s, 3H), 2,28-2,14 (m, 1H), 2,01-1,87 (m, 1H), 0,79 (t, J = 7,3Hz,
3H).

Vi du 182: 5—amin0-3—[2,3-diﬂo-4—[[(5-ﬂ0-2-metoxy-benzoyl)amin0]metyl]
phenyl]-1-tetrahydrofuran-S-yl—pyrazol-4-carboxamit

OMe

Tetrahydrofuran-3-ylhydrazin hydroclorua

Dung dich chira 3-hydroxytetrahydrofuran (2,8ml, 34,0mmol) trong toluen
(40ml), trong méi trudng nito, duge cho thém triphenylphosphin (13,4g, 5 1,Immol) va
di-fert-butylazodicarboxylat (9,4g, 40,9mmol). Hon hop phan g dugc khudy & nhiét
do trong phong trong 60 gid. Han hop phan Gng nay dugc cd, sau d6 dugce tao huyén
pht trong MeOH (100ml), tiép d6 cho thém dung dich hydroclorua (4M trong dioxan,
68,1ml, 272,4mmol). Hon hop phdn tmg dugc khudy & nhiét do trong phong trong 16
gio, loc, va phan nuéc loc duoc ¢6 dudi 4p suit giam. Tiép d6, EtOAc duoc cho thém
vao phan cin, hdn hop nay dwoc loc va rira béng EtOAc & thu duge hop chét néu & dé
muc nay dang thd (6,7g, 48,1mmol) 13 chit rén mau vang. 'H NMR (400 MHz,
DMSO-ds, 8): 3,91-3,61 (m, 5H), 2,12-1,86 (m, 2H).
5-Amino-3-(4-clo-2.3-diflo-phenyl)-1 -tetrahydrofuran-3-yl-pyrazol-4-cacbonitril

Theo phuong phéap chung H duoc ci bién & nhiét d§ trong phong, tir hop chat
2-[(4-clo-2, 3-diﬂo-phenyl)-metoxy-metylen]propandinitril (0,59mmol) va
tetrahydrofuran-3-ylhydrazin hydroclorua (0,88mmol), sau khi tinh ché, thu dugc hop
chét néu & dé myc nay (0,18mmol) duéi dang gém mau vang. UPLC-MS (ES™, ¢6 tinh
axit mach ngén): 1,73 phut, m/z 325,0 [M]*

N-[[4-(5-amino-4-xyano-1 -tetrahydrofuran-3-yl-pyrazol-3-y1)-2.3 -diflo-phenyl]metyl]-

5-flo-2-metoxy-benzamit

Theo phwong phap chung K, tir hop chét 5-amino-3-(4-clo-2,3-diflo-phenyl)-1-
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tetrahydrofuran-3-yl-pyrazol-4-cacbonitril (60mg, 0,18mmol) va kali triﬂo_—[[(S-ﬂo-Z-
metoxy-benzoyl)amino]metyl]boranuide (159mg, 0,55mmol), sau khi tinh ché, thu
duogc hop chit néu & d& muc nay (0,18mmol) duéi dang gdm mau vang. UPLC-MS
(ES*, ¢6 tinh axit mach ngén): 1,69 phit, m/z 472,1 [M+H]*

5-Amino-3- i

tetrahydrofuran-3-yl-pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-
tetrahydrofuran-3-yl-pyrazol-3-yl)-2,3-diflo-phenyl]metyl]-5-flo-2-metoxy-benzamit
(94mg, 0,20mmol), sau khi tinh ché, thu dwoc hop chét néu & d& muc nay (26mg,
0,05mmol, hiéu suét 24%) dudi dang chit rdn mau vang. UPLC-MS (ES*, ¢6 tinh axit
mach ngén): 1,41 phit, m/z 490,1 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai):
3,23 phut, m/z 490,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,86 (t, J = 6,0Hz, 1H), 7,51-7,47 (m, 1H),
7,38-7,30 (m, 1H), 7,25-7,15 (m, 3H), 6,32 (s, 2H), 4,97-4,90 (m, 1H), 4,58 (d, J =
6,0Hz, 2H), 4,00-3,86 (m, 5H), 3,81-3,75 (m, 2H), 2,28-2,18 (m, 2H).

Vi du 183: S-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-[(3R)-
tetrahydropyran-3-yl]pyrazol-4-carboxamit

[(3R)-Tetrahydropyran-3-vllhydrazin

Dung dich chta (S)-tetrahydro-2H-pyran-3-ol (0,46ml, 4,9mmol) trong toluen
(9ml) dugc cho thém triphenylphosphin (1,93g, 7,34mmol) va di-tert-
butylazodicarboxylat (1,35g, 5,87mmol). Hén hop phan tmg duogc khudy & nhiét do
trong phong trong moi truong nito trong 16 gid. Hon hop phan tmg nay dugc c¢d va
MeOH (21ml) dugc cho thém vao, sau d6 cho thém dung dich hydroclorua (4M trong
dioxan, 9,8ml, 39,17mmol). Hdn hop phan ung dugc khqu ¢ nhiét d§ trong phong
trong 16 gid. Sau d6, hdn hop phan tng dugc loc va phin nude loc duge cd dudi ap

sudt giam. Tiép do, phan cin tao thanh duogc tai két tinh ra khoi EtOAc, duogc tinh ché
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biing c6t SCX va rira giai bing NH; (dung dich 7M trong MeOH), va ¢6 dudi dp suét
giam @& thu duoc hop chét [(3R)-tetrahydropyran-3-yl]hydrazin dang tho (0,09g,
0,77mmol, hiéu suit 16%) 12 dau mau vang.

'H NMR (400 MHz, DMSO-ds, 8): 3,90-3,82 (m, 1H), 3,71-3,61 (m, 1H), 3,34
3,22 (m, 1H), 3,13-3,04 (m, 1H), 2,65-2,50 (m, 1H), 1,90-1,77 (m, 1H), 1,69-1,55 (m,
1H), 1,51-1,35 (m, 1H), 1,33-1,20 (m, 1H).
5-Amino-3-(4-bromophenyl)-1-[(3R)-tetrahydropyran-3-yl]pyrazol-4-cacbonitril

Theo phuong phap chung H, tor hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (166mg, 0,63mmol), va [(3R)-tetrahydropyran-3-ylJhydrazin
(88mg, 0,76mmol), sau khi tinh ché, thu dugc hop chit néu & dé muc nay (110mg,
0,32mmol, hiéu sut 42%). UPLC-MS (ES+, ¢6 tinh axit mach ngén): 1,76 phut, 347,0
m/z [M]*

N-[[4-][5-amino-4-xvano-1-[(3R)-tetrahydropyran-3-yl]pyrazol-3-yl]phenyl]metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chat kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (210mg, 0,73mmol), va 5-amino-3-(4-bromophenyl)-
1-[(3R)-tetrahydropyran-3-yl|pyrazol-4-cacbonitril (150mg, 0,43mmol), sau khi tinh
ché, thu duge hop chit néu & dé muc ndy (0,25mmol) dudi dang chét rdn mau tring
nga. UPLC-MS (ES", c6 tinh axit mach ngén): 1,60 phut, 450,1 m/z [M+H]*
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-[(3R)-

tetrahydropvyran-3-yl]pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[(3R)-
tetrahydropyran-3-yl|pyrazol-3-yl]phenylJmetyl]-5-flo-2-metoxy-benzamit ~ (112mg,
0,25mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay (29mg, 0,06mmol,
hiéu suét 25%) dudi dang chét rn mau tring. UPLC-MS (ES+, c6 tinh axit mach
ngén): 1,39 phut, 468,1 m/z [M+H]* UPLC-MS (ES+, c6 tinh axit mach dai): 3,19
phut, 468,1 m/z [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,84 (t, J = 6,1Hz, 1H), 7,52 (dd, J = 9,2,
3,3Hz, 1H), 7,46 (d, J = 8,1Hz, 2H), 7,41 (d, J = 8,2Hz, 2H), 7,38-7,30 (m, 1H), 7,19
(dd, J = 9,1, 4,3Hz, 1H), 6,22 (s, 2H), 4,55 (d, J = 6,1Hz, 2H), 4,22-4,14 (m, 1H),
4,00-3,96 (m, 2H), 3,90 (s, 3H), 3,83-3,76 (m, 1H), 3,67-3,60 (m, 1H), 1,99-1,87 (m,
1H), 1,87-1,74 (m, 2H), 1,74-1,61 (m, 1H).
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Vi du 184: 5-amino-3-[4-[[(5-flo-2—met0xy-benzoyl)amino]metyl]phenyl]-l-(2,2,2-
triflo-1-tetrahydropyran-4-yl-etyl)pyrazol-4-carboxamit

HoN

0
HoN
-
FsC ~N HN—? OMe
0 F

N-[(2,2.2-Triflo-1-tetrahydropyran-4-yl-etyliden) amino]benzamit

Hbn hop chira magie (1,2g, 45,4mmol) va iot (23mg, 0,09mmol) trong THF
(7ml) dugc gia nhiét toi nhiét @ 60°C. Sau khi hoat héa, hdn hop ndy duogc 1am ngudi
dén nhiét 46 trong phong va dung dich 4-bromotetrahydro-2H-pyran (1,02ml,
9,09mmol) trong THF (2ml) dugc cho thém nho giot vao. Hon hop ndy duge gia nhiét
hdi luu trong 1 gid, va sau d6 duge lam ngudi dén RT. Sau d6, chit phan tmg da dugc
didu ché tir trude duoc cho thém vao dung dich chita N-metoxy-N-metyltrifloaxetamit
(0,82ml, 6,82mmol) trong THF (2ml) & nhi€t 46 0°C. Hdn hop phan tng dugc khudy &
nhiét 6 0°C trong 1 gid, dugc t6i bang dung dich NH4Cl bio hoa trong nudc va duoc
phan bd véi ete dietyl. Lép nuée duoce chiét bang Et20. Céc 16p hiftu co két hop dugc
lam kho bing natri sulfat, dugc loc va Et,O duge loai bé dudi ap sudt giam dé thu
dugc dung dich THF chia hop chét 2,2,2-triflo-1-tetrahydropyran-4-yl-etanon (hi¢u
suit dinh luong theo 1y thuyét). Theo phuong phép chung S, tir dung dich d& duoc diéu
ché trude d6 chira benzhydrazit va 2,2,2-triflo-1-tetrahydropyran-4-yl-etanon (0,15ml,
9,09mmol), sau 48 gi va tinh ché thém bing céch sdc ky cot nhanh trén silicagel, rira
gidi bang EtOAc 0-100% trong heptan, thu duoc hop chit N-[(2,2,2-triflo-1-
tetrahydropyran-4-yl-etyliden)amino|benzamit (300mg, 1,00mmol, hiéu suét 11%).

UPLC-MS (ES™, c6 tinh axit mach ngén): 1,60 phat, m/z 301,0 [M+H]"
N'-(2.2.2-triflo-1-tetrahydropyran-4-yl-etyl)benzohydrazit

Theo phwong phap chung T, tir hop chét N-[(2,2,2-triflo-1-tetrahydropyran-4-
yl-etyliden)amino]benzamit (403mg, 1,34mmol), sau khi tinh ché, thu dugc hop chit
néu & dé muc nay (168mg, 0,56mmol, hi¢u suit 41%). UPLC-MS (ES*, c6 tinh axit
mach ngén): 1,56 phut, m/z 303,0 [M+H]"
(2.2.2-Triflo-1-tetrahydropyran-4-yl-etyDhydrazin hydroclorua
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Theo phuong phap chung U, tir hop chit N'-(2,2,2-triflo-1-tetrahydropyran-4-
yl-etyl)benzohydrazit (168mg, 0,56mmol), sau 48 gid, thu dugc hop chit néu & dé muc
ndy (85mg, 0,36mmol, hiéu suit 65%) dudi dang chit rin mau tring. 'H NMR (400
MHz, DMSO-ds, 8): 3,91-3,83 (m, 2H), 3,72-3,61 (m, 1H), 3,35-3,22 (m, 2H), 2,07-
1,95 (m, 1H), 1,67-1,52 (m, 3H), 1,50-1,36 (m, 1H).
5-Amino-3-(4-bromophenyl)-1-(2,2.2-triflo-1-tetrahydropyran-4-yl-etyl)pyrazol-4-

cacbonitril

Theo phuong phap chung H dugc cai bién & nhiét do trong phong, tir hop chat
2-[(4-brom0pheny1)-metoXy-metylen]propandinitril (80mg, 0,30mmol) va (2,2,2-
triflo-1-tetrahydropyran-4-yl-etyl)hydrazin hydroclorua (85mg, 0,36mmol) thu dugc
hop chit néu & d& muc nay dang thd (146mg, 0,34mmol, hiéu suit dinh luong theo ly
thuyét).

UPLC-MS (ES®, ¢6 tinh axit mach ngén) 1,93 phit, m/z 428,9 [M]*
N-[[4-[5-amino-4-xyano-1-(2,2.2-triflo-1-tetrahydropyran-4-yl-etyl)pyrazol-3-

yllphenyllmetyl]-5-flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2,2,2-
triflo-1-tetrahydropyran-4-yl-etyl)pyrazol-4-cacbonitril (130mg, 0,30mmol) va kali
triflo-[[(5-flo-2-metoxy-benzoyl)amino]metyl ]boranuide (193mg, 0,67mmol) thu dugc
hop chit néu & dé muc nay dang thd (160mg, 0,30mmol, hiéu suit dinh luong).
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,71 phit, m/z 532,2 [M+H]*
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2,2,2-triflo-1-

tetrahvdropyran-4-yl-etyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1-tetrahydropyran-4-yl-etyl)pyrazol-3-yl]phenyl|metyl]-5-flo-2-metoxy-
benzamit (160mg, 0,30mmol), sau khi tinh ché bang cach sdc ky cot nhanh trén
silicagel, rira gidi bang MeOH 0-6% trong DCM va tinh ché thém bang phuong phap
HPLC nira diéu ché dinh hudng khdi lwong, thu duge hop chit néu & d& muc nay
(0,02mmol). UPLC-MS (ES¥, ¢6 tinh axit mach ngan): 1,55 phit, m/z 550,2 [M+H]*
" UPLC-MS (ES*, c6 tinh axit mach dai): 3,61 phut, m/z 550,2 [M+H]"

'H NMR (400 MHz, DMSO-ds, 3): 8,83 (t, J = 6,1Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz,
1H), 7,48-7,40 (m, 4H), 7,37-7,30 (m, 1H), 7,19 (dd, J = 9,2, 4,3Hz, 1H), 6,71 (br s,
2H), 5,06-4,98 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,89 (s, 3H), 3,89--3,77 (m, 2H),
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3,37-3,22 (m, 2H), 2,68-2,42 (m, 1H), 1,81-1,17 (m, 1H), 1,54-1,43 (m, 1H), 1,34-1,21
(m, 1H), 1,10-1,01 (m, 1H).

Vi du 185:  S-amino-1-xyclopentyl-3-[4-[2-hydroxy-1-[(2-metoxybenzoyl)
amino]etyl]-3-metyl-phenyl]pyrazol-4-carboxamit
HoN o HO
H,N
5 S/ o

/

<jN‘N — HN—i OMe

2-Bromo-1-(4-bromo-2-metyl-phenyl)etanon

Dung dich chita 1-(4-bromo-2-metylphenyl)etanon (2,0g, 9,39mmol) trong
MeCN (40ml) dugc cho thém N-bromosucxinimit (1,7g, 9,57mmol) va axit p-
toluenulfonic monohydrat (1,8g, 9,39mmol). Hn hop phén ting dugc khudy ¢ nhiét do
50°C trong 18 gio, duge c6 va sau khi xir 1y, thu dugc hgp chét néu ¢ dé muc nay
(9,39mmol). UPLC-MS (ES, c6 tinh axit mach ngén): 1,91 phat, m/z 292,8 [M+H]*

1-(4-Bromo-2-metyl-phenyl)-2-hydroxy-etanon

Dung dich chira 2-bromo-1-(4-bromo-2-metyl-phenyl)etanon (9,4mmol) trong
MeOH (30ml) duge cho thém xesi format hydrat (28,2mmol) va dung dich nay dugc
khudy & nhiét @ 80°C trong 4 gid. Sau khi xtr 1y, thu dugc hop chit néu & d& muc nay
(10,3mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,53 phut, m/z 230,8 [M+2]*

1-(4-Bromo-2-metyl-phenyl)-2-[fert-butyl(dimetyl)silylJoxy-etanon

Dung dich chta 1-(4-bromo-2-metyl-phenyl)-2-hydroxy-etanon (2,15g,
9,39mmol) trong DCM (30ml) dugc cho thém imidazol (959mg, 14,1mmol). Dung
dich nay dugc lam lanh dén nhiét d6 0°C, sau d6 cho thém nho giot fert-butyl-
clodimetylsilan (2,00ml, 14,1mmol) trong DCM (10ml). Tiép d6, dung dich ndy dugc
khudy & nhiét d§ 0°C trong 30 phit, sau d6 duoc khudy & nhiét d trong phong trong
18 gid. Sau khi x®t ly va tinh ché, thu dwoc hop chit néu & d8 muc nay (2,22g,
6,47mmol) duéi dang dau khong mau. UPLC-MS (ES*, c6 tinh axit mach ngin): 2,43
pht, m/z 345,0 [M+2]*

1-(4-Bromo-2-metyl-phenyl)-2-[fert-butyl(dimetyl)silyl]Joxy-etanol

Natri bo hydrua (32,3mmol) dugc cho vao dung dich chira 1-(4-bromo-2-metyl-
phenyl)-2-[tert-butyl(dimetyl)silylJoxy-etanon (6,47mmol) trong MeOH (20ml) ¢
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nhiét @6 0°C. Hon hop phin tng dugc khudy & nhiét &6 0°C trong 1 gid, sau d6 duge
khudy & nhiét do trong phong trong 3,5 gio. X 1y va tinh ché dé thu dugc hop chit
néu & dé muc nay (6,26mmol).

'H NMR (400 MHz, CDCl3, §): 7,40-7,38 (m, 1H), 7,33-7,36 (m, 1H), 7,28-7,29 (m,
1H), 4,89-4,95 (m, 1H), 3,75-3,68 (m, 1H), 3,50-3,40 (m, 1H), 2,33-2,27 (m, 3H), 0,92
(s, 9H), 0,07 (s, 6H).
2-[1-(4-bromo-2-metyl-phenyl)-2-[fert-butyl(dimetyl)silylJoxy-etyl]isoindolin-1.3-

dion

Phthalimit (1,06g, 7,20mmol) va triphenylphosphin (1,89g, 7,20mmol) dugc
cho vio 1-(4-bromo-2-metyl-phenyl)-2-[fers-butyl(dimetyD)silyljoxy-etanol (2,16g,
6,26mmol) trong THF (10ml) & nhiét do 0°C. Dung dich chira diisopropyl
azodicarboxylat (1,4ml, 7,20mmol) trong THF (10ml) dugc cho thém nho giot vao hén
hop phan tng. Hon hop phén tng nay dugc khudy & nhiét 46 0°C trong 30 phit, sau
d6 dugc khudy & nhiét d trong phong trong 66 gio. Xir Iy va tinh ché bang cach sic
ky cot nhanh trén silicagel, rira giai bang EtOAc 0-20% trong heptan thu dugc hop
chit  2-[1-(4-bromo-2-metyl-phenyl)-2-[fert-butyl(dimetyl)silyl]oxy-etyl]isoindolin-
1,3-dion (1,55g, 3,26mmol, hi€u suét 52%) dudi dang dau mau vang, va hop chét 2-[2-
(4-bromo-2-metyl-phenyl)-2-[ert-butyl(dimetyl)silylJoxy-etyl]isoindolin-1,3-dion
(901mg, 1,90mmol, hidu sudt 30%) duéi dang chit rin mau tring.

2-[1-(4-Bromo-2-metyl-phenyl)-2-[fert-butyl(dimetyl)silylJoxy-etylJisoindolin-
1,3-dion

UPLC-MS (ES, c6 tinh axit mach ngén): 2,50 phit, m/z 476,0 [M+2]*

2-[2-(4-Bromo-2-metyl-phenyl)-2-[zert-butyl(dimetyl)silyl]oxy-etyl]isoindolin-
1,3-dion

UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,48 phit, m/z 476,1 [M+2]*

2-[1-(4-bromo-2-metyl-phenyl)-2-[fert-butyl(dimetyl)silyl]Joxy-etyl]isoindolin-
1,3-dion

Hydrazin hydrat (55-60% trong nudc, 0,26ml, 5,27mmol) duge cho thém nho

giot vao dung dich chita 2-[1-(4-bromo-2-metyl-phenyl)-2-[tert-butyl(dimetyl)
silyl]oxy-etyl]isoindolin-1,3-dion (500mg, 1,05mmol) trong EtOH (Sml). Hdn hop
phan tng nayf dugc gia nhiét t6i nhiét do 80°C trong 1,5 gid, dugc lam ngudi dén

nhiét @ trong phong va loc. Phin nuéc loc duge ¢b dudi 4p sudt giam va tinh ché
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bing SCX, ria giai bang NHs 1M trong MeOH @ thu duoc hop chit néu & d& muc
nay (243mg, 0,70mmol, hi¢u sudt 67%).

'H NMR (400 MHz, DMSO-ds, 8): 7,43 (d, J = 8,1Hz, 1H), 7,31-7,36 (m, 2H),
4,11 (dd, J = 6,9, 5,6Hz, 1H), 3,44-3,56 (m, 2H), 2,29 (s, 3H), 0,81 (s, 9H), -0,05 (s,
3H), -0,06 (s, 3H),
N-[1-(4-bromo-2-metyl-phenyl)-2-[tert-butyl(dimetyl)silyl Joxy-etyl]-2-metoxy-

benzamit

Dung dich chita 1-(4-bromo-2-metyl-phenyl)-2-[tert-butyl(dimetyl)silyljoxy-
ethanamin (0,710mmol) trong THF (3ml) dugc cho thém N,N-diisopropyletylamin
(2,12mmol). 2-Metoxybenzoyl clorua (0,78mmol) dugc cho thém vao hén hop phan
tmg & nhiét d5 0°C. Hén hop phan ing ndy duge khudy & nhiét 6 0°C trong 20 phut,
sau d6 dugce khudy & nhiét d trong phong trong 66 gid va dugc toi bing dung dich
NH4Cl bdo hoa trong nude. Xu ly va tinh ché dé thu duge hop chit néu ¢ d& muc niy
(0,38mmol). UPLC-MS (ES*, c6 tinh axit mach ngan): 2,44 phut, m/z 480,1 [M+2]*
N-[2-[tert-butyl(dimetyl)silylJoxy-1-[2-metyl-4-(4.4.5.5-tetrametyl-1,3,2-

dioxaborolan-2-yl)phenyl]etyl]-2-metoxy-benzamit

Theo phwong phap chung R, tir hop chit N-[1-(4-bromo-2-metyl-phenyl)-2-
[tert-butyl(dimetyl)silyl]oxy-etyl]-2-metoxy-benzamit (183mg, 0,38mmol), sau khi
tinh ché, thu dugc hop chit néu & dé muc nay (146mg, 0,28mmol, hiéu suét 73%).
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,51 phit, m/z 526,3 [M+H]*
5-Amino-3-[4-[2-[tert-butyl(dimetyl)silyl]Joxy-1-[(2-metoxybenzoyl)amino]etyl]-3-

metvl-phenyl]-1-xyclopentyl-pyrazol-4-carboxamit

Theo phuong phép chung D, tir hop chét N-[2-[tert-butyl(dimetyl)silyl]oxy-1-
[2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]etyl]-2-metoxy-
benzamit (150mg, 0,29mmol) va 5-amino-3-bromo-1-xyclopentyl-pyrazol-4-
carboxamit (74mg, 0,27mmol), sau khi tinh ché thém, thu duoc hop chét néu & d& muc
ndy (0,27mmol). UPLC-MS (ES, ¢6 tinh axit mach ngén): 2,25 phit, m/z 592,3
[M+H]*

5-Amino-1-xyclopentyl-3-[4-[2-hydroxy-1-[(2-metoxybenzoyl)amino]etyl]-3-metyl-
phenyl]pyrazol-4-carboxamit

Dung dich tetrabutylamoni florua (1M trong THF, 84pl, 0,291mmol) duge cho
thém nho giot vao dung dich chtta 5-amino-3-[4-[2-[fert-butyl(dimetyl)silyl]oxy-1-[(2-
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metoxybenzoyl)amino]etyl]-3-metyl-phenyl]-1-xyclopentyl-pyrazol-4-carboxamit
(0,27mmol) trong THF (1,5ml) & nhiét d¢ 0°C. Hdn hop phan tmg duoc khudy & nhiét
do 0°C trong 3 gio, sau d6 duoc phin b6 gitta DCM va nuée. Lép hitu co duge rira
bang nude mudi, 1am kho bang natri sulfat, loc va cd dudi ap suét giam. Tinh ché thém
bing céch sic ky cot nhanh trén silicagel, rira giai bing MeOH 0-5% trong DCM, sau
d6 tinh ché bing phwong phip HPLC nira didu ché dinh huéng khéi luong thu dugc
hop chit néu & d& muc nay (0,06mmol). UPLC-MS (ES¥, ¢6 tinh axit mach ngin):
1,42 phut, m/z 478,1 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,29 phut, m/z
478,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,69 (d, J = 7,6Hz, 1H), 7,73 (dd, J = 7.6,
1,9Hz, 1H), 7,52-7,46 (m, 1H), 7,42-7,39 (m, 1H), 7,30-7,25 (m, 2H), 7,18 (d, J =
8,4Hz, 1H), 7,08-7,01 (m, 1H), 6,33 (s, 2H), 5,32-5,23 (m, 1H), 5,03 (t, J = 5,5Hz,
1H), 4,65-4,55 (m, 1H), 3,95 (s, 3H), 3,71-3,58 (m, 2H), 2,45 (s, 3H), 2,01-1,84 (m,
4H), 1,83-1,72 (m, 2H), 1,63-1,52 (m, 2H).

Vi du 186: 5-amino-1-(3,3-diflo-4-piperidyl)-3-[4-[[(5-flo-2-metoxy-benzoyl)
amino]metyl]phenyl]pyrazol-4-carboxamit

H,oN

(0]
HoN
-
F F - /o)
=N HN OMe
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tert-Butyl 3.3-diflo-4-oxo-piperidin-1-carboxylat

Hop chét di-tert-butyl dicacbonat (1,19g, 5,44mmol) dugce cho thém vao dung
dich chira 1-benzyl-3,3-diflopiperidin-4-on (995mg, 4,42mmol) trong EtOH (60ml)
trong mdi trudng nito. Paladi hydroxit (Pd 20% trén cacbon, 148mg, 1,05mmol) duoc
cho thém vao va hé chit nay duoc tao chan khong va thdi hydro vai 1an. Hén hop dugc
khudy & nhiét d6 trong phong trong 20 gid trong mdi trudng hydro. Luong hydro du
duoc loai bd va hdn hop duge loc qua Celite®, va ria bang EtOH. Tinh ché @ thu
dwoc hop chit néu & dé muc nay (810mg, 3,44mmol, hiéu sudt 78%) dudi dang chit
rin mau tring.

'H NMR (400 MHz, DMSO-ds, 8): 3,66-3,52 (m, 2H), 3,39-3,33 (m, 2H), 1,69-
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1,64 (m, 2H), 1,38 (s, 9H)

tert-Butyl 4-(benzoylhydrazono)-3.3-diflo-piperidin-1 -carboxylat

Theo phuong phap chung S, tir hop chét fert-butyl 3,3-diflo-4-oxo-piperidin-1-
carboxylat (650mg, 2,76mmol) trong toluen (2ml) va benzhydrazit (300mg,
2,20mmol), sau khi tinh ché, thu dwgc hop chét néu & d& muc ndy (2,00mmol) dudi
dang chét thn mau tréng. UPLC-MS (ES, c6 tinh axit mach ngén): 1,63 phut, m/z
354,1 [M+H]*

tert-Butyl 4-( 2-benzovlhvdrazino)-3,3—diﬂ0-piperidin—1-carboxvlat

Theo phwong phép chung T, tir hop chét fert-butyl 4-(benzoylhydrazono)-3,3-
diflo-piperidin-1-carboxylat (250mg, 0,71mmol) thu duoc hop chit néu ¢ d& myc nay
dang tho (265mg, 0,75mmol, hi¢u suit dinh lvong theo 1y thuyét) 1a dau khong mau.
UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,62 phut, m/z 356,1 [M+H]*
(3.3-Diflo-4-piperidyl)hydrazin dihydroclorua

Theo phuong phap chung U, tir hop chét fert-butyl 4-(2-benzoylhydrazino)-3,3-
diflo-piperidin-1-carboxylat (0,73mmol), sau khi rira bang EtOAc néng, thu dugc hop
chit néu & d& muc nay dudi dang chét rin mau vang nhat.

'H NMR (400 MHz, DMSO-ds, 8): 5,97 (m, 1H), 3,68-3,45 (m, 3H), 3,23-3,17 (m,
1H), 3,10-3,01 (m, 1H), 2,27-2,20 (m, 1H), 1,90-1,80 (m, 1H).

5-Amino-3-(4-bromophenyl)-1-(3.3 -diflo-4-piperidyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril  (160mg, 0,61lmmol) va (3,3-diflo-4-piperidyl)hydrazin
dihydroclorua (170mg, 0,76mmol) duoc khudy trong 2 git ¢ nhiét 4o 85°C. Sau khi
Xt 1y va tinh ché, thu dugc hop chit néu & d& muc nay (126mg, 0,33mmol, hi¢u sudt
54%) dudi dang chit rén mau do. UPLC-MS (ES, c6 tinh axit mach ngén): 1,29 phut,
m/z 383,9 [M+2]*

N-[[4-[5-amino-4-xyano-1-(3 3-diflo-4-piperidyl)pyrazol-3-yl] phenyllmetyl]-5-flo-2-

metoxy-benzamit

Theo phwong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(3,3-
diflo-4-piperidyl)pyrazol-4-cacbonitril (121mg, 0,32mmol) va kali triflo-[[(5-flo-2-
metoxy-benzoyl)amino]metyl]boranuide (158mg, 0,55mmol), sau khi tinh ché, thu
duoc hop chét néu & @& muc nay (99mg, 0,20mmol, hi€u suit 65%) dudi dang chét rin
mau vang. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,29 phut, m/z 485,1 [M+H]*
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5-Amino-1-(3.3-diflo-4-piperidyl)-3-[4-[[(5-flo-2-metoxy-

benzovl)amino]metyl]phenyl]pyrazol-4-carboxamit
Theo phuong phéap chung M, tir hop chét N-[[4-[5-amino-4-xyano-1-(3,3-diflo-
4-piperidy1)pyrazol-3-yl]phenyl]metyl]-5-ﬂo-2-metoxy-benzamit (89mg, 0,18mmol),

sau khi tinh ché, thu duge hop chit néu & d& muc nay (64mg, 0,13mmol, hiéu sudt
69%) dudi dang chit rén mau vang nhat. UPLC-MS (ES*, c6 tinh axit mach ngén):
1,16 phit, m/z 503,2 [M+H]" UPLC-MS (ES*, c6 tinh axit mach dai): 2,54 phut, m/z
503,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 3): 8,84 (t, J = 6,0Hz, 1H), 7,52 (dd, J = 9,2,
3,3Hz, 1H), 7,48-7,41 (m, 4H), 7,37-7,32 (m, 1H), 7,19 (dd, J=9,2, 4,3Hz, 1H), 6,42
(s, 2H), 4,86-4,75 (m, 1H), 4,56 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 3,30-3,21 (m, 1H),
3,14-3,11 (m, 1H), 2,99-2,88 (m, 1H), 2,69-2,64 (m, 1H), 2,43-2,36 (m, 1H), 1,95-1,89
(m, 1H).

Vi du 187: S-amino-l-xyclopentyl-S-[4-[1-hydr0xy-2—[(2-metoxybenzoyl)
amino]etyl]-3-metyl—phenyl]pyrazol—4-carboxamit

OH

H,N NH
o )

OMe

2-(4-Bromo-2-metyl-phenyl)-2-[ rert-butyl(dimetyl)silyl] oxy-ethanamin
Hydrazin hydrat (55-60% trong nudc, 0,26ml, 5,27mmol) dugc cho thém nho

giot vao dung dich chia 2-[2-(4-br0mo-2-mety1—pheny1)-2-[terz‘-butyl(dimetyl)
silylJoxy-etyl]isoindolin-1,3-dion (500mg, 1,05mmol) trong EtOH (Sml). Hdn hop
phéan (mg duoc gia nhiét t6i 80°C trong 1,5 gid, dugc lam ngudi dén nhiét do trong
phong, loc va co dudi ap sut giam dé thu duoc hop chit néu & d& muc nay dang thd
(324mg, 0,94mmol, hiéu suét 89%).

'H NMR (400 MHz, DMSO-ds, 3): 7,39-7,33 (m, 2H), 7,28 (d, J = 8,3Hz, 1H),
4,73 (dd, J= 7,5, 3,9Hz, 1H), 2,59 (dd, J = 13,0, 3,9Hz, 1H), 2,51-2,40 (m, 1H), 2,28
(s, 3H), 0,84 (s, 9H), 0,04 (s, 3H), -0,13 (s, 3H).
N-[2-(4-bromo-2-metyl-phenyl)-2-[ rert-butyl(dimetyl)silyl] oxy-etyl]-2-metoxy-

benzamit
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Dung dich chita 2-(4-bromo-2-metyl-phenyl)-2-[tert-butyl(dimetyl)silylJoxy-
ethanamin (324mg, 0,94mmol) trong THF (5ml) dugc cho thém NN-
diisopropyletylamin (0,5ml, 2,82mmol). Hén hop phan tmg dugc lam lanh dén 0°C,
sau d6 cho thém 2-metoxybenzoyl clorua (0,15ml, 1,04mmol). Hon hop phan tng
duoc khudy & nhiét d6 0°C trong 20 phit, sau d6 dugc khudy & nhiét d6 trong phong
trong 66 gio. X ly va tinh ché @ thu duoc hop chét néu ¢ d& muc nay (0,61mmol).
UPLC-MS (ES*, ¢4 tinh axit mach ngén): 2,47 phut, m/z 480,1 [M+2]*
N-[2-[tert-butyl(dimetyl)silylJoxy-2-[2-metyl-4-(4.4.5.5-tetrametyl-1,3.2~

dioxaborolan-2-yl)phenyl]etyl]-2-metoxy-benzamit

Theo phuong phap chung R, tur hop chit N-[2-(4-bromo-2-metyl-phenyl)-2-
[tert-butyl(dimetyl)silyl]oxy-etyl]-2-metoxy-benzamit (293mg, 0,61mmol), sau khi
tinh ché, thu dugc hop chét néu & d& muyc nay (286mg, 0,54mmol, hiéu suit 89%).
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,51 phit, m/z 526,3 [M+H]*
5-Amino-3-[4-[1-[tert-butyl(dimetyl)silylJoxy-2-[(2-metoxybenzoyl)amino]etyl]-3-

metyl-phenyl]-1-xyclopentyl-pyrazol-4-carboxamit

Theo phuong phép chung D, tir hop chét N-[2-[tert-butyl(dimetyl)silyl]oxy-2-
[2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]etyl]-2-metoxy-
benzamit (0,54mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc ndy
(0,43mmol, hiéu sut 77%). UPLC-MS (ES", c6 tinh axit mach ngén): 2,24 phut, m/z
592,3 [M+H]*
5-Amino-1-xyclopentyl-3-[4-[1-hydroxy-2-[(2-metoxybenzoyl)amino]etyl]-3-metyl-

phenyllpyrazol-4-carboxamit

Dung dich tetrabutylamoni florua (1M trong THF, 0,14ml, 0,480mmol) dugc

cho thém nho giot vao dung dich chita 5-amino-3-[4-[1-[tert-butyl(dimety])silyl]oxy-
2-[(2-metoxybenzoyl)amino]etyl]-3-metyl-phenyl]-1 -xyclopentyl-pyrazol-4-
carboxamit (256mg, 0,43mmol) trong THF (2ml) & nhiét do 0°C. Hon hop phan Gng
duoc khudy trong 3 gid trude khi duge d Am dén RT va phén bd gitta DCM va nudc.
Xir Iy va tinh ché d8 thu duoc hop chit néu & d& muc nay (103mg, 0,22mmol, hiéu
sudt 50%). UPLC-MS (ES*, c6 tinh axit mach ngén): 1,46 phut, m/z 478,1 [M+H]"
UPLC-MS (ES*, ¢6 tinh axit mach dai): 3,39 phut, m/z 478,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,34 (t, J = 5,7Hz, 1H), 7,86 (dd, J = 7.8,
1,7Hz, 1H), 7,57 (d, J = 8,0Hz, 1H), 7,52-7,45 (m, 1H), 7,31 (d, J = 8,0Hz, 1H), 7,25
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(s, 1H), 7,15 (d, J = 8,3Hz, 1H), 7,05 (t, J = 7,3Hz, 1H), 6,33 (s, 2H), 5,55 (d, J =
4,3Hz, 1H), 5,03-4,96 (m, 1H), 4,65-4,55 (m, 1H), 3,89 (s, 3H), 3,69-3,60 (m, 1H),
3,31-3,23 (m, 1H), 2,38 (s, 3H), 2,02-1,84 (m, 4H), 1,84-1,72 (m, 2H), 1,64-1,52 (m,
2H).

Vi du 188: 5-amino-1-(1-xyclopropyl-2,2,2-triflo-etyl)-3-[4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

H,N
H,N
-

N\/

FsC:E N HN OMe

N-[2.2.2-trifloetylidenaminobenzamit
Dung dich chita 2,2,2-triflo-1-metoxy-etanol (0,74ml, 7,69mmol) trong EtOH
(26ml) duge cho thém benzhydrazit (1,26g, 9,23mmol) va ray phén tir. Hon hop phan

0]

tmg nady dugc gia nhiét t6i nhiét do 80°C trong 16 gid. Loc qua tAm Celite® va tinh
ché d3 thu duoc hop chét néu & d& muc nay (1,16g, 5,35mmol, hidu sudt 70%) dusi
dang chit rén mau tring. UPLC-MS (ES*, ¢ tinh axit mach ngin): 1,39 phut, m/z
216,9 [M+H]*

N'-(1-Xyclopropyl-2.2.2-triflo-etyl)benzohydrazit

Dung dich chtta N-[2,2,2-trifloetylidenamino]benzamit (2,31mmol) trong THF
(15ml) & nhiét dd 0°C dugc cho thém dung dich xyclopropylmagie bromua (0,5M
trong THF, 10ml). Hon hop phén tmg dugc khudy & nhiét 6 trong phong trong 16 gio.
Cho thém tiép dung dich xyclopropylmagie bromua vao (0,5M trong THF, 10ml) va
hdn hop phan tmg dugc khudy trong 5 gi® nira. Hon hop phén Gmg dugc toi bang dung
dich NH4Cl bdo hoa trong nudc va duge chiét bang EtOAc. Xt Iy va tinh ché dé thu
duoc hop chit néu & d& muc nay (508mg, 1,97mmol, hiéu suit 85%) dudi dang dau
mau vang. LC-MS (ES*, ¢6 tinh axit mach ngén): 5,17 phiit, m/z 259,2 [M+H]"
(1-Xyclopropyl-2.2.2-triflo-etyl)hydrazin hydroclorua

Dung dich chtra axit clohydric (12M trong nuéc, 5,0ml, 60mmol) dugc cho
thém N'-(1-xyclopropyl-2,2,2-triflo-etyl)benzohydrazit (507mg, 1,96mmol). Hon hop
phéan Ung nay duoc khudy & nhiét do 80°C trong 16 gio. Cac thanh phan d& bay hoi
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duoc loai bo dudi ap sudt giam va phin cin duoc hoa tan trong EtOAc. Chét rén duoc
loc va rira bing EtOAc dé thu dugc hop chat (1-xyclopropyl-2,2,2-triflo-etylhydrazin
hydroclorua dang thd (149mg, 0,78mmol, hiéu suat 40%) dudi dang chét rAn mau niu.
'H NMR (400 MHz, CDCls, §): 3,09-3,02 (m, 1H), 0,94-0,85 (m, 1H), 0,71-0,59 (m,
3H), 0,47-0,40 (m, 1H).

5-Amino-3-(4-bromophenyl)-1-(1-xyclopropyl-2,2.2-triflo-etyl)pyrazol-4-cacbonitril

Theo phuong phéap chung H dugc cai bién & nhiét dd trong phong, tir hop chét
2-[(4-bromophenyl)-metoxy-metylen]propandinitril (0,57mmol) va (1-xyclopropyl-
2,2 2-triflo-etyl)hydrazin hydroclorua (0,78mmol), sau khi tinh ché, thu duge hop chat
néu & d&¢ muc nay (0,21mmol) duéi dang chét rin mau tring. UPLC-MS (ES™, ¢6 tinh
axit mach ngén): 1,99 phut, m/z 386,9 [M+2]*
N-[[4-[5-amino-4-xyano-1-(1-xyclopropyl-2.2.2-triflo-etyl)pyrazol-3-

vllphenyllmetyl]-5-flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(1-
xyclopropyl-2,2,2-triflo-etyl)pyrazol-4-cacbonitril (50mg, 0,13mmol) va kali triflo-
[[(5-flo-2-metoxy-benzoyl)amino]metyl]boranuide (83mg, 0,29mmol), sau khi tinh
ché, thu duogc hop cht néu & dé muc nay (40mg, 0,08mmol, hiéu sudt 63%) dudi dang
chét rin mau be. LC-MS (ES*, ¢6 tinh axit mach ngén): 5,79 phut, m/z 488,1 [M+H]*
5-Amino-1-(1-xyclopropyl-2.2.2-triflo-etyl)-3-[4-[[(5-flo-2-metoxy-

benzovyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuwong phép chung M, tr hop chat N-[[4-[5-amino-4-xyano-1-(1-
Xyclopropyl-2,2,2-triﬂo-etyl)pyrazol-3-yl]phenyl]metyl]-5-ﬂo-2-metoxy-benzamit
(40mg, 0,08mmol), sau khi tinh ché bing céch séc ky cot nhanh trén silicagel, rira giai
bang 0-20% MeOH trong DCM, thu duge hop chit 5-amino-1-(1-xyclopropyl-2,2,2-
triﬂo-etyl)-3-[4-[[(5-ﬂo—2—metoxy-benzoy1)amino]metyl]phenyl]pyrazol-4-carboxamit
(31mg, 0,06mmol, hiéu sudt 76%) duéi dang chét rdn mau be.

UPLC-MS (ES™, c6 tinh axit mach ngin): 1,61 phut, m/z 528,2 [M+Na]*

UPLC-MS (ES", ¢6 tinh axit mach dai): 3,76 phut, m/z 506,1 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,83 (t, J = 6,0Hz, 1H), 7,50 (dd, J = 9,2,
3,3Hz, 1H), 7,48 (d, J = 8,3Hz, 2H), 7,42 (d, J = 8,3Hz, 2H), 7,36-7,31 (m, 1H), 7,18
(dd, J = 9,2, 4,2Hz, 1H), 6,57 (s, 2H), 4,55 (d, J = 6,0Hz, 2H), 4,52-4,46 (m, 1H), 3,89
(s, 3H), 1,70-1,60 (m, 1H), 0,86-0,76 (m, 1H), 0,62-0,52 (m, 2H), 0,41-0,32 (m, 1H).
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Vi du 189: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-(2,2,2-
triflo-1,1-dimetyl-etyl)pyrazol-4-carboxamit

H,N

o}
H,N
-
N/ 2
~N HN OMe

et

N-(isopropylidenamino)benzamit

Theo phwong phap chung S, tir axeton khan (0,19ml, 2,58mmol), khong can
tinh ché thém, thu dwoc hop chit N-(isopropylidenamino)benzamit (450mg,
2,55mmol, hidu sudt 99%) dudi dang chit rén mau tring nga.

UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,06 phit, m/z 177,0 [M+H]"
N'-(2.2.2-triflo-1,1-dimetyl-etyl)benzohydrazit

Theo phuong phap chung Y, tir hop chit N-(isopropylidenamino)benzamit
(450mg, 2,55mmol), sau khi tinh ché bang céach sic ky cot nhanh trén silicagel, rira
gi4i bang EtOAc 0-100% trong heptan, thu dwgc hop chit N'-(2,2,2-triflo-1,1-dimetyl-
etyl)benzohydrazit (277mg, 1,12mmol, hiéu suit 44%) duéi dang chat rén mau tring
nga.

UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,50 phit, m/z 247,0 [M+H]"
(2.2.2-Triflo-1.1-dimetyl-etyD)hydrazin hydroclorua

Theo phuong phép chung U, tir hop chdt N'-(2,2,2-triflo-1,1-dimetyl-
etyl)benzohydrazit (1,12mmol), khong cin tinh ché thém, thu duge hop chét (2,2,2-
triflo-1,1-dimetyl-etyl)hydrazin hydroclorua (1,43mmol) dudi dang chit rin mau tring
nga. '"H NMR (400 MHz, MeOD-ds, 8): 1,42 (s, 6H)
5-Amino-3-(4-bromophenyl)-1-(2,2.2-triflo-1,1-dimetyl-etyl)pyrazol-4-cacbonitril

Theo phuong phap chung H, tr hop chét (2,2,2-triflo-1,1-dimetyl-etyl)hydrazin
hydroclorua (200mg, 1,12mmol) va 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (295mg, 1,12mmol) thu dugc hop chit 5-amino-3-(4-
bromophenyl)-1-(2,2,2-triﬂ0—1,1-dimetyl—etyl)pyrazol—4-cacbonitril dang tho (316mg,
0,85mmol, hiéu suit 76%) dudi dang chét rin mau vang.

UPLC-MS (ES*, c6 tinh axit mach ngén): 2,02 phut, m/z 375,0 [M+2]*
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N-[[4-[5-amino-4-xyano-1-(2.2.2-triflo-1,1-dimetyl-etyl)pyrazol-3-yl]phenyl metyl]-5-

flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chét 5-amino-3-(4-bromophenyl)-1-(2,2,2-
triflo-1,1-dimetyl-etyl)pyrazol-4-cacbonitril (216mg, 0,58mmol) va kali triflo-[[(5-flo-
2-metoxy-benzoyl)amino]metyl]boranuide (833mg, 2,88mmol), sau khi tinh ché, thu
duoc hop chét néu & d& muc nay (250mg, 0,52mmol, hiéu suit 91%) duédi dang chét
rin mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngan): 1,80 phut, m/z 476,1
[M+H]*
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metylJphenyl]-1-(2,2,2-triflo-1,1-

dimetyl-etyl)pyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(2,2,2-
triflo-1,1-dimetyl-etyl)pyrazol-3-yl]phenyl Jmetyl]-5-flo-2-metoxy-benzamit  (250mg,
0,53mmol), sau khi tinh ché bing céch sic ky cot nhanh trén silicagel, rira giai bang
EtOAc 0-100% trong heptan, tiép d6 bing cot SCX SPE, rira giai bang MeOH, thu
duoc hop chét néu ¢ d& muc nay (0,28mmol, hiu sudt 53%) duéi dang chét rin mau
tréng. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,64 phit, m/z 494,1 [M+H]* UPLC-
MS (ES®, ¢6 tinh axit mach dai): 3,85 phut, m/z 494,2 [M+H]*

"H NMR (400 MHz, DMSO-ds, d): 8,85 (t, J = 6,0Hz,1H), 7,52 (dd, J = 9,3,
3,4Hz,1H), 7,48-7,41 (m, 4H), 7,38-7,31 (m, 1H), 7,19 (dd, J = 9,2, 4,3Hz, 1H), 6,51
(br s, 2H), 4,56 (d, J= 6,1Hz, 2H), 3,90 (s, 3H), 1,88 (s, 6H).

Vi du 190: 5-amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-[4-
(triflometyl)tetrahydropyran-4-yl]pyrazol-4-carboxamit

H,N
H,N

(0]

-

N /
"N HN OMe
CF3
0
F

N-(Tetrahydropyran-4-ylidenamino)benzamit

Benzhydrazit (633mg, 4,65mmol) duoc cho thém vao dung dich chira
tetrahydro-4 H-pyran-4-on (0,4ml, 4,65mmol) trong MeOH (9ml). Hon hop phan mg
dugc khudy & nhiét do trong phong trong 16 gid va c¢d dudi ap sut giam. Tinh ché &
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thu dugc hop chit néu & d& muc nay (920mg, 4,22mmol, hiéu sudt 91%) dudi dang
chét rdn mau trdng. UPLC-MS (ES*, c6 tinh axit mach ngin): 1,05 phut, m/z 218,9
[M+H]*

N'-[4-(triflomety])tetrahydropyran-4-yl]benzohydrazit

Theo phuong phép chung Y trong DCM (9ml), tir hop chét N-(tetrahydropyran-
4-ylidenamino)benzamit (250mg, 1,15mmol), sau khi tinh ché, thu duoc hop chét néu
& d& muc nay (329mg, 1,14mmol, dinh lwgng) duéi dang chét réin mau tring.
UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,40 phut, m/z 289,0 [M+H]*
[4-(Triflometyl)tetrahydropyran-4-ylJhydrazin hydroclorua

Theo phuong phap chung U, tir hop chét N'-[4-(triflometyl)tetrahydropyran-4-
yl]benzohydrazit (329mg, 1,14mmol) thu dugc hop chét néu & d& muc nay dang thd
(252mg, 1,14mmol, hidu sudt dinh lugng theo ly thuyét) du6i dang dau trong subt. 'H
NMR (400 MHz, DMSO-d, 8): 3,77-3,68 (m, 2H), 3,66-3,55 (m, 2H), 1,87-1,72 (m,
4H)

5-Amino-3-(4-bromophenyl)-1-[4-(triflometyl)tetrahydropyran-4-ylJpyrazol-4-

cacbonitril

Theo phuong phdp chung H & nhiét d6 80°C, t hop chat [4-
(triflometyl)tetrahydropyran-4-yl]hydrazin hydroclorua (252mg, 1,14mmol) va 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (250mg, 0,95mmol), sau khi tinh ché,
thu duoc hop chit néu & d& muc ndy (122mg, 0,29mmol, hi¢u sudt 31%) dudi dang
chét rdn mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,95 phit, m/z 415,0
M]*

N-[[4-[5-amino-4-xvano-1-[4-(triflomety])tetrahydropyran-4-yl]pyrazol-3-yl]phenyl]

metyl]-5-flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[4-
(triflometyl)tetrahydropyran-4-yl]pyrazol-4-cacbonitril (50mg, 0,12mmol) va Kkali
triflo-[[(5-flo-2-metoxy-benzoyl)amino]metyl]boranuide (52mg, 0,18mmol), sau khi
tinh ché, thu dugc hop chat néu & d& muc ndy (62mg, 0,12mmol) duéi dang bdt mau
tring ngd. UPLC-MS (ES", ¢6 tinh axit mach ngan): 1,74 phdt, m/z 518,2 [M+H]*
5-Amino-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl]phenyl]-1-[4-

(triflometyDtetrahydropyran-4-yl]pyrazol-4-carboxamit

Theo phuwong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[4-
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(triﬂometyl)tetrahydropyran-4-yl]pyrazol-3-yl]phenyl]metyl]-5-ﬂ0-2-metoxy-
benzamit (62mg, 0,12mmol), sau khi tinh ché bang phuong phép sic ky cot pha
ngugc, ria giai bang MeCN 0-45% trong nudc v6i chit phu gia 12 axit formic 0,1% va
sdc ky cdt nhanh trén silicagel, ria gidi bang MeOH 0-7% trong DCM, thu dugc hop
chit néu & d& muc nay (5Smg, 0,01mmol, hiéu sudt 8%) dudi dang chit rin mau tring
nga. UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,59 phit, m/z 536,2 [M+H]" UPLC-
MS (ES*, ¢6 tinh axit mach dai): 3,72 phit, m/z 536,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,85 (t, J = 6,0Hz, 1H), 7,51 (dd, J = 9,2, 3,3Hz,
1H), 7,49-7,41 (m, 4H), 7,38-7,31 (m, 1H), 7,19 (dd, J=9,1, 4,3Hz, 1H), 6,57 (s, 2H),
4,55 (d, J = 6,0Hz, 2H), 3,95-3,86 (m, 5H), 3,32-3,24 (m, 2H), 3,02-2,93 (m, 2H),
2,07-1,95 (m, 2H)

Vi du 191: 5-amino-1-(3,3-diflo-1-metyl-4-piperidyl)-3-[4-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

H,N

H,N
-
F F 0

/
é/N‘N HN OMe
N

F

o}

5-Amino-1-(3,3-diflo-1-metyl-4-piperidyl)-3-[4-[[( 5-flo-2-metoxy-benzoyl)amino]

metyl]phenyl]pyrazol-4-carboxamit
Hop chit 5-amino-1-(3,3-diﬂ0-4-piperidy1)—3-[4—[[(5-ﬂo-2-met0xy-benzoy1)

amino]metyl]phenyl]pyrazol-4-carboxamit (36mg, 0,07mmol) va xesi cacbonat
(47mg, 0,14mmol) dugc tao huyén pht trong DMF (2ml). Hdn hop nay dugce lam lanh
dén nhiét @ 0°C va dung dich chira iodometan (0,9M trong DMF, 0,1ml, 0,09mmol)
duoc cho thém nhé giot vao. Hbn hop duge khudy & nhiét d§ trong phong trong 16
gio. X 1y va tinh ché @ thu duoc hop chat néu & dé muc nay (20mg, 0,04mmol, hiéu
suit 54%) dudi dang chét rin mau tring. UPLC-MS (ES*, c6 tinh axit mach ngén):
1,18 phit, m/z 517,2 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai): 2,56 phut, m/z
517,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 3): 8,84 (t, J = 6,0Hz, 1H), 7,52 (dd, J = 9,2,
3 4Hz, 1H), 7,47-7,41 (m, 4H), 7,37-7,32 (m, 1H), 7,19 (dd, J=9,1, 4,3Hz, 1H), 6,44
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(s, 2H), 4,74-4,63 (m, 1H), 4,55 (d, J = 6,0Hz, 2H), 3,90 (s, 3H), 3,17-3,10 (m, 1H),
2,96-2,93 (m, 1H), 2,47-2,38 (m, 2H), 2,29 (s, 3H), 2,22-2,16 (m, 1H), 1,94-1,88 (m,
1H).

Vi du 192: 5-amino-1-(1-xyclohexyl-2,2,2-triflo-etyl)-3-[4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

H,N o
HoN
—
NI 2
FsC ~N HN OMe

N-[(1 -xyclohexyl-2.2 2-triflo-etyliden)amino]benzamit

Theo phuong phap chung S, tir hop chit 1-xyclohexyl-2,2,2-triflo-etanon
(5,55mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay (1,11mmol,).
UPLC-MS (ES*, ¢6 tinh axit mach ngin): 1,92 phat, m/z 299,0 [M+H]*
N'-(1-xyclohexyl-2,2.2-triflo-etyl)benzohydrazit

Theo phuong phap chung T, tir hop chit N-[(1-xyclohexyl-2,2,2-triflo-
etyliden)amino]benzamit (1,1 1mmol) thu dugc hop chét néu & @ muc nay (0,64mmol)
duéi dang ddu khoéng mau. UPLC-MS (ES”, c6 tinh axit mach ngén): 1,89 phut, m/z
301,0 [M+H]*

(1-Xyclohexyl-2.2.2-triflo-etyl)hydrazin hydroclorua

Theo phwong phéap chung U, tir hop chit N-(1-xyclohexyl-2,2,2-triflo-
etyl)benzohydrazit (0,64mmol) thu dugc hop chét néu & dé muc nay (0,42mmol) dudi
dang chét rdn mau tring ma khong cAn tinh ché thém. 'H NMR (400 MHz, DMSO-dk,
8): 5,97 (s, 1H), 1,79-1,66 (m, 5H), 1,65-1,57 (m, 1H), 1,37-1,04 (m, 5H)

5-Amino-3-(4-bromophenyl)-1-(1 —xvclohexvl-2,2.2-triﬂo-etvl)pvrazol—4-cacbonitril

Theo phuwong phap chung H, t hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril ~ (0,42mmol)  va (1-xyclohexyl-2,2,2-triflo-etyl)hydrazin
hydroclorua (0,42mmol) thu duge hop chit néu & d& muc nay (0,42mmol) dudi dang
dAu mau cam. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,25 phut, m/z 429,0 [M+2]"
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N-[[4-[5-amino-4-xyano-1-(1 -xvclohexyl-2.2.2-triflo-etyl)pyrazol-3-yl]phenylJmetyl]-

5-flo-2-metoxy-benzamit

Theo phuong phip chung K, tir. hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl] boranuide (365mg, 1,26mmol) va 5-amino-3-(4-bromophenyl)-
1-(1-xyclohexyl-2,2,2-triflo-etyl) pyrazol-4-cacbonitril (180mg, 0,42mmol) thu dugc
hop chét néu & d& muc niy (223mg, 0,42mmol). UPLC-MS (ES", ¢6 tinh axit mach
ngén): 1,99 phut, m/z 530,2 [M+H]*
5-Amino-1-(1-xyclohexyl-2.2 2-triflo-etyl)-3-[4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuwong phdp chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(1-
xyclohexyl-2,2,2—triﬂo-etyl)pyrazol—3-yl]phenyl]metyl]-5-ﬂ0-2-metoxy-benzamit
(223mg, 0,42mmol), sau khi tinh ché, thu duoc hop chit néu & dé muc nay (72mg,
0,13mmol, hiéu sut 31%) duéi dang chét rin mau tréng. UPLC-MS (ES®, c6 tinh axit
mach ngén): 1,83 phit, m/z 548,3 [M+H]" UPLC-MS (ES*, ¢6 tinh axit mach dai):
4,33 phut, m/z 548,3 [M+H]"

'H NMR (400 MHz, DMSO-ds, 8): 8,83 (t, J = 6,1Hz,1H), 7,51 (dd, J = 9.3,
3,3Hz,1H), 7,47-7,40 (m, 4H), 7,37-7,30 (m, 1H), 7,18 (dd, J = 9.1, 4,4Hz, 1H), 6,69
(br s, 2H), 4,99-4,88 (m, 1H), 4,54 (d, J = 6,2Hz, 2H), 3,89 (s, 3H), 2,39-2,25 (m,
1H),, 1,93-1,85 (m, 1H), 1,79-1,71 (m, 1H), 1,66-1,56 (m, 2H), 1,36-1,11 (m, SH),
1,04-0,93 (m, 1H).

Vi du 193: 5-amino-1-[1-(diflometyl)-3-hydroxy-propyl]-3-[4-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Etyl 3-(fert-butoxycacbonylhydrazono)-4.4-diflo-butanoat

Theo phwong phép chung E ¢ nhiét d§ 60°C, ti hop chét fert-butyl carbazat
(505mg, 3,82mmol) va etyl 4,4-diflo-3-oxobutanoat (0,5ml, 3,82mmol), sau khi tinh
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ché, thu duogc hop chit néu & d& muc nay (983mg, 3,51mmol, hig¢u sudt 92%) duéi
dang chat rdn mau tréng ngd. UPLC-MS (ES", c6 tinh axit mach ngén): 1,61 phut, m/z
279,0 [M-HJ

tert-Butyl N-[[1-(diflometyl)-3-hydroxy-propyl]amino]carbamat

Dung dich chia etyl 3-(tert-butoxycacbonylhydrazono)-4,4-diflo-butanoat
(200mg, 0,71lmmol) trong THF (1,4ml) dugc cho thém phuc chit boran
tetrahydrofuran (1M trong THF, 3,6ml, 3,60mmol) & nhiét 46 0°C. Hn hop phén img
duoc khudy trong 2 gidr & nhiét do trong phong. Sau d6, MeOH (3,6ml) dugc cho thém
vio mdt cach cAn than vao va tiép d6, hon hop nay duge cd d8 thu duoc hop chit néu
& d& muc nay dang thd (171mg, 0,71mmol) 1a dau mau nau.

UPLC-MS (ES-, c6 tinh axit mach ngén): 1,24 phut, m/z 239,1 [M-HJ
5-Amino-3-(4-bromophenyl)-1-[1-( diflometyl)-3-hydroxy-propyl]pyrazol-4-

cacbonitril

Dung dich hydroclorua (4M trong dioxan, 1,78ml, 7,14mmol) dugc cho thém
vao  tert-butyl N-[[1-(diflometyl)-3-hydroxy-propyl]amino]carbamat (171mg,
0,71mmol). Sau khi khudy trong 1 gi& ¢ nhiét do trong phong, hdn hop ndy dugc cd
dudi 4p sudt gidm. Phan cin duge hoa tan bang EtOH (2,2ml) va sau do 2-[(4-
bromophenyl)-metoxy-metylen]propandinitril (150mg, 0,57mmol) duge cho thém vao,
tiép d6 cho thém trietylamin (0,2ml, 1,43mmol). Hdn hop phan ung dugc gia nhiét tdi
nhiét d6 80°C trong 30 phit, dwgc lam ngudi dén nhiét d6 trong phong va c6 dudi ap
suit giam. Tinh ché @& thu duoc hop chét néu & dé muc nay (143mg, 0,39mmol, hi€u
sut 68%) dudi dang chit rin mau tring nga. UPLC-MS (ES", c6 tinh axit mach
ngén): 1,67 phut, m/z 373,0 [M+2]"
N-[[4-[5-amino-4-xyano-1-[1-(diflometyl)-3 -hydroxy-propyl]pyrazol-3-

yllphenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phuong phdp chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[1-
(diﬂometyl)-3-hydroxy—propyl]pyrazol—4-cacbonitril (50mg, 0,13mmol) va kali triflo-
[[(5-ﬂo-2-metoxy—benzoyl)amin0]metyl]boranuide (58mg, 0,20mmol), sau khi tinh
ché, thu duoc hop chét néu & d& muc nay (0,10mmol) dudi dang bt mau tréng nga.
UPLC-MS (ES™, ¢6 tinh axit mach ngan): 1,54 phit, m/z 474,2 [M+H]*
5-Amino-1-[1-(diflometyl)-3-hydroxy-propyl]-3-[4-[[(5-flo-2-metoXy-

benzoyl)amino] metyl]phenyl]pyrazol-4-carboxamit
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Theo phwong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-[1-
(diﬂometyl)-3-hydroxy-propyl]pyrazol-3-yl]phenyl]metyl]-5—ﬂo-2-metoxy-benzamit
(46mg, 0,10mmol), sau khi tinh ché, thu dwoc hop chéit néu & dé muc nay (22mg,
0,05mmol, hi¢u suit 47%) dudi dang chét rén mau tring. UPLC-MS (ES¥, ¢6 tinh axit
mach ngén): 1,38 phit, m/z 492,2 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai):
3,14 phit, m/z 492,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,84 (t, J = 5,9Hz, 1H), 7,51 (dd, J=9,2,
3,3Hz, 1H), 7,49-7,39 (m, 4H), 7,38-7,30 (m, 1H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,51
(s, 2H), 6,25 (dt, J = 55,5, 4,9Hz, 1H), 4,84-4,66 (m, 2H), 4,55 (d, J = 6,1Hz, 2H),
3,90 (s, 3H), 3,48-3,36 (m, 1H), 3,28-3,15 (m, 1H), 2,28-2,13 (m, 1H), 2,06-1,87 (m,
1H)

Vi du 19%4: S—amino-l-[2,2-dimetyl—l-(triﬂometyl)propyl]-3—[4-[[(5-ﬂ0—2-met0xy-

benzoyl)amino]metyl]phenyl] pyrazol-4-carboxamit

H,N

0
HoN
-
N/ P
Fﬁ}‘N HN OMe

N-(2.2-dimetylpropylidenamino)benzamit

Theo phwong phép chung S, tit hop chét benzhydrazit (300mg, 2,20mmol) va
pivalaldehyt (0,40ml, 3,31mmol), sau khi tinh ché, thu duge hop chét néu & dé muc
ndy (407mg, 1,99mmol, hiéu suit 90%) duéi dang chit rén mau tring.

UPLC-MS (ES", ¢6 tinh axit mach ngén): 1,40 phut, m/z 205,0 [M+H]"
N'-[2.2-dimetyl-1-(triflometyl)propyl]benzohydrazit
Theo  phwong  phép chung Y, ftu hop chdt  N-(2,2-

dimetylpropylidenamino)benzamit (407mg, 1,99mmol), sau khi tinh ché, thu dugc hop
chit néu & d& muc ndy (492mg, 1,79mmol, hi€u suit 90%) dudi dang chit rin mau
tréng. UPLC-MS (ES*, c6 tinh axit mach ngén): 1,74 phut, m/z 275,0 [M+H]*
[2.2-Dimetyl-1-(triflometyl)propylJhydrazin hydroclorua

Theo phuong phép chung U, tu hop chit N-[2,2-dimetyl-1-
(triflometyl)propyl]benzohydrazit (492mg, 1,79mmol), thu duoc hop chit néu & dé

-326-



32417

muc ndy dang thd (371mg, 1,79mmol, hiéu suat dinh luong theo ly thuyét) dudi dang
chit rén mau tring. 'H NMR (400 MHz, DMSO-ds, 8): 6,09-5,98 (m, 1H), 1,04 (s,
9H). '

5. Amino-3-(4-bromophenyl)-1-[2.2-dimetyl-1-(triflometyl)propyl]pyrazol-4-

cacbonitril

Theo phuong phap chung H, tr hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (100mg, 0,38mmol) va [2,2-dimetyl-1-(triflometyl)propyl]
hydrazin hydroclorua (118mg, 0,57mmol), thu dugc hop chét néu & d& muc nay dang
tho (152mg, 0,38mmol, hi¢u suit dinh luong theo 1y thuyét) duéi dang chit rin mau
vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 2,16 phut, m/z 403,0 [M+2]"
N-[[4-[5-amino-4-xyano-1-[2.2-dimetyl-1-(triflometyl)propyl]pyrazol-3-

vllphenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phuong phép chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-[2,2-
dimetyl-1-(triflometyl)propyl] pyrazol-4-cacbonitril (168mg, 0,42mmol) va kali triflo-
[[(5-flo-2-metoxy-benzoyl) amino]metyl]boranuide (243mg, 0,84mmol), sau khi tinh
ché, thu dugc hop chit néu & d& muc nay (208mg, 0,41mmol, hi¢u suat 98%) dudi
dang gdm mau vang. UPLC-MS (ES?, ¢6 tinh axit mach ngin): 1,90 phut, m/z 504,1
[M+H]*
5-Amino-1-[2.2-dimetyl-1-(triflometyl)propyl]-3-[4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phwong phdp chung M, tut hop chit N-[[4-[5-amino-4-xyano-1-[2,2-
dimetyl-1-(triflometyl)propyl]pyrazol-3-yl]phenyl] metyl]-5-flo-2-metoxy-benzamit
(208mg, 0,41mmol), sau khi tinh ché, thu duge (54mg, 0,09mmol, hiCu suét 22%)
duéi dang chit rin mau tring. UPLC-MS (ES®, c6 tinh axit mach ngin): 1,77 phut,
m/z 522,2 [M+H]* UPLC-MS (ES*, c6 tinh axit mach dai): 4,19 phut, m/z 522,2
[M+H]"

'H NMR (400 MHz, DMSO-ds, 8): 8,84 (t, J = 6,0Hz, 1H), 7,31 (dd, J=9,2,
3,3Hz, 1H), 7,5-7,4 (m, 4H), 7,38-7,30 (m, 1H), 7,22-7,16 (m, 1H), 6,76 (s, 2H), 5,03-
4,94 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,89 (s, 3H), 1,11 (s, 9H).

Vi du 195: 5-amino—1-etyl—3-[4-[[(5-ﬂo-2-met0xy-benZoyl)amino]metyl]phenyl]

pyrazol-4-carboxamit
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5-Amino-3-(4-bromophenyl)-1-etyl-pyrazol-4-cacbonitril

Theo phuong phap chung H, tir hop chét 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (263mg, 1,0mmol) va etylhydrazin oxalat (150mg, 1,0mmol),
thu duoc hop chit néu & d& muc nay (210mg, 0,7mmol, hi¢u suét 72%) dudi dang chét
rkn mau vang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,69 phit, m/z 292,9 [M+2]"
N-[[4-(5-amino-4-xyano-1-etyl-pyrazol-3-yl)phenyl]metyl]-5 -flo-2-metoxy-benzamit

Theo phuong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-etyl-
pyrazol-4-cacbonitril ~ (0,21g,  0,72mmol), va kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (1,04g, 3,59mmol), sau khi tinh ché, thu duge hop
chat néu & dé muc nay (0,28g, 0,71mmol, hig¢u suit 99%) dudi dang chit rén mau
tréing nga. UPLC-MS (ES®, ¢6 tinh axit mach ngén): 1,53 phut, m/z 394,2 [M+H]*

5. Amino-1-etyl-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]metyl] phenyl]pyrazol-4-

carboxamit

Theo phwong phap chung M, tir hop chit N-[[4-(5-amino-4-xyano-1-etyl-
pyrazol-3-yl)phenyl]metyl]-5-ﬂo-2—metoxy-benzamit (207mg, 0,53mmol), sau khi tinh
ché bing céach sic ky cft nhanh trén silicagel, rira giai bang EtOAc 0-100% trong
heptan, tiép d6 tinh ché thém bang cot SCX SPE, rira giai béng MeOH, thu dugc hop
chit néu & d& muc ndy (96mg, 0,23mmol, hiéu sult 44%) dudi dang chét rén mau
tréng. UPLC-MS (ES*, c6 tinh axit mach ngn): 1,34 phit, m/z 412,2 [M+H]" UPLC-
MS (ES*, c6 tinh axit mach dai): 3,04 phit, m/z 412,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,84 (t, J = 6,3Hz, 1H), 7,52 (dd, J = 9,0,
32Hz, 1H), 7,46 (d, J = 8,2Hz, 2H), 7,41 (d, J = 8,2Hz, 2H), 7,38-7,31 (m, 1H), 7,19
(dd, J=9,2, 4,2Hz, 1H), 6,32 (br s, 2H), 4,55 (d, J = 6,1Hz, 2H), 3,95 (g, J = 7,2Hz,
2H), 3,90 (s, 3H), 1,26 (t, J = 7,1Hz, 3H).

Vi du 196: S-Amino-1-(l-xyclopentyl-Z,2,2-triﬂ0-etyl)-3-[4-[[(5-ﬂ0-2-met0xy-
benzoyl)amino]metyl]phenyl]pyrazol-4—carboxamit
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N-[Xyclopentylmetylenamino]benzamit

Dung dich chita benzhydrazit (300mg, 2,20mmol) trong toluen (4,40ml) dugc
cho thém xyclopentan carbaldehyt (0,25ml, 3,31mmol). Hdn hop phan Gng nay dugc
gia nhiét toi nhiét d6 110°C trong 16 gid, duge lam ngudi dén nhiét do trong phong va
6t vao nude (20ml). Xur ly 3 thu dugc hop chit néu & d& muc nay dang tho (420mg,
1,94mmol, hiéu suét 88%) dudi dang chét rén mau vang. UPLC-MS (ES*, c6 tinh axit
mach ngén): 1,42 phut, m/z 217,0 [M+H]*
N'-(1-xyclopentyl-2.2.2-triflo-etyl)benzohydrazit

Theo phuong phap chung Y, tur hop chit N-
[xyclopentylmetylenamino]benzamit (420mg, 1,94mmol) va trimetyl(triflometyl)silan
(0,57ml, 3,88mmol) thu duoc  hop chit N'-(1-xyclopentyl-2,2,2-triflo-
etyl)benzohydrazit (556mg, 1,94mmol). UPLC-MS (ES*, ¢6 tinh axit mach ngén):
1,81 phut, m/z 287,0 [M+H]"

(1 -chlopentvl-2,2,2-triﬂ0-etv1)hvdrazin hydroclorua

Theo phuong phap chung U, tr hop chit N'-(1-xyclopentyl-2,2,2-triflo-
etyl)benzohydrazit (1,94mmol) thu dugc hop chat (1-xyclopentyl-2,2,2-triflo-
etyl)hydrazin hydroclorua (1,83mmol) dudi dang chit réin mau tring nga. 'H NMR
(400 MHz, CDCl3, 5): 3,81-3,69 (m, 1H), 2,07-2,01 (m, 1H), 1,85-1,70 (m, 2H), 1,64-
1,57 (m, 2H), 1,52-1,40 (m, 4H)

5-Amino-3-(4-bromophenyl)-1-(1 -xvclopentvl-2,2,2—triﬂo—etvl)ovrazol-4-cacbonitril

Theo phwong phép chung H, t hop chit 2-[(4-bromophenyl)-metoxy-
metylen]propandinitril (0,70mmol) va (1—xyclopentyl-2,2,2-triﬂ0-etyl)hydrazin
hydroclorua (0,84mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay
(0,12mmol) dudi dang dAu mau vang. UPLC (EST, c6 tinh axit mach ngén): 2,91 phut,
m/z 415,0 [M+2]"

N-[[4-[5-amino-4-xyano-1-(1 -xyclopentyl-2,2.2-triflo-etyl)pyrazol-3-
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Vl]ohenvl]metvl]-5-ﬂo-2-metoxv—benzamit

Theo phuong phdp chung K, tir hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (108mg, 0,37mmol) va 5-amino-3-(4-bromophenyl)-
1-(1-xyclopentyl-2,2,2-triﬂo-etyl)pyrazol-4-cacb0nitril (91mg, 0,22mmol), sau khi
tinh ché, thu duge hop chit néu & d& muc nay (112mg, 0,22mmol, hiéu sult 98%) dudi
dang chit rén mau tring nga. LC-MS (ES, c6 tinh axit mach ngin): 5,58 phit, m/z
516,1 [M+H]*
5-Amino-1-(1-xyclopentyl-2.2 2-triflo-etyl)-3-[4-[[( 5-flo-2-metoxy-benzoyl)amino]
metyl]phenyl]pyrazol-4-carboxamit

Theo phwong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(1-
xyclopenty1-2,2,2—triﬂo-ety1)pyrazol-3-yl]phenyl]metyl]-5—ﬂ0-2—metoxy-benzamit
(112mg, 0,22mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (18mg,
0,03mmol, 15%) duéi dang chit rin mau tréng. UPLC-MS (ES®, c6 tinh axit mach
ngin): 1,71 phut, m/z 534,2 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai): 4,17
phut, m/z 534,2 [M+H]*

'H NMR (400 MHz, DMSO-ds, 8): 8,84 (t, J = 6,0Hz, 1H), 7,51 (dd, J = 9.2,
3 3Hz, 1H), 7,48-7,39 (m, 4H), 7,38-7,30 (m, 1H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,71
(s, 2H), 5,05-4,93 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 2,79-2,69 (m, 1H),
1,94-1,81 (m, 1H), 1,80-1,32 (m, 6H), 1,22-1,08 (m, 1H)

Vi du 197: 5—amin0-1-(4,4-diflo-1-isopropyl—pyrolidin-3-yl)-3-[4-[[(5-ﬂ0-2-metoxy-
benzoyl)amino]metyl]phenyl]pyrazol—4-carb0xamit

N o
H,N
—
FFN/ 0
Ze]/ N HN OMe
e

—

4 A-Diflo-1-isopropyl-pyrolidin-3-ol
Hon hop chia 4,4-diflopyrolidin-3-ol (300mg, 2.44mmol), axeton (0,27ml,
3,66mmol) va axit axetic bang (0,21ml, 3,66mmol) trong THF (9,8ml) duoc khudy

trong 30 phut ¢ nhi¢t do trong phong. Sau d6, natri diaxetoxy(axetyl)boranuide
(716mg, 3,66mmol) dugc cho thém vao va hdn hgp phan tmg duoc khudy trong 3 gio
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& nhiét d6 trong phong. Hon hop phén tmg nay duge pha lodng bang dung dich natri
bicacbonat bio hoa va tiép d6, Xt ly va tinh ché @& thu duoc hop chit néu & d& muc
ndy (178mg, 1,08mmol, hi¢u sult 44%) duéi dang diu mau vang.

'H NMR (400 MHz, CDCls, 8):4,25-4,18 (m, 1H), 3,10-3,00 (m, 3H), 2,70-2,65
(m, 1H), 2,59-2,49 (m, 1H), 1,05 (d, J= 6,4Hz, 3H), 1,04 (d, J= 6,4Hz, 3H)
5-Amino-3-(4-bromophenyl)-1-(4,4-diflo-1 -isopropyl-pyrolidin-3-yl)pyrazol-4-

cacbonitril

Dung dich chira 4,4-diflo-1-isopropyl-pyrolidin-3-ol (178mg, 1,08mmol) trong
DCM khan (20ml) duoc 1am lanh dén nhiét 46 -20°C va duge théi khi nito. Anhydrit
triflometansulfonic (1M trong DCM, 2,69ml, 2,69mmol) dugc cho thém vao va hdn
hop phan g dugc khudy trong 40 phut, trudc khi dugc t61 bang nude. X 1y dé thu
duoc hop chit (4,4-diflo-1-isopropyl-pyrolidin-3-yl) triflometansulfonat (31,08mmol)
dang tho 13 ddu mau do. Theo phuong phap chung N, tir hop chét hop chit dang tho
nay va 5-amino-3—(4-br0mophenyl)—1H—pyraz01—4-cacbonitril (1,06mmol), sau khi tinh
ché, thu dugc hop chat néu & dé& muc nay (0,31mmol) dudi dang diu mau vang nhat.
UPLC-MS (ES™, ¢6 tinh axit mach ngén): 1,61 phut, m/z 412,0 [M+2]*
N-[[4-[5-amino-4-xyano-1-(4.4-diflo-1 -isopropyl-pyrolidin-3-yl)pyrazol-3-

yllphenyl] metyl]-5-flo-2-metoxy-benzamit

Theo phwong phap chung K, tir hop chat kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (155mg, 0,54mmol) va 5-amino-3-(4-bromophenyl)-
1-(4,4-diﬂo-1-isopropyl-pyrolidin—3-yl)pyrazol-4-cacbonjtril (129mg, 0,32mmol), sau
khi tinh ché, thu duoc hop chit néu & dé muc nay (88mg, 0,17mmol, hi€u suit 54%)
duéi dang dau mau vang. UPLC-MS (ES;, co tinh axit mach ngén): 1,48 phit, m/z
511,2 [M-HJ
5-Amino-1-(4.4-diflo-1-isopropyl-pyrolidin-3-y1)-3-[4-[[(5-flo-2-metoxy-

benzovl)amindmetvl]‘ohenvl]Dvrazol-4-carboxamit

Theo phwong phép chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(4,4-
diflo-1-isopropyl-pyrolidin-3-yl)pyrazol-3-yl] phenyl]metyl]-5-flo -2-metoxy-benzamit
(88mg, 0,17mmol), sau khi tinh ché, thu duoc hop chét néu ¢ d& muc ndy (35mg,
0,07mmol, 38%) dudi dang chét rin mau tring ngd. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,30 phat, m/z 531,3 [M+H]* UPLC-MS (ES*, ¢6 tinh axit mach dai): 2,83
phut, m/z 531,4 [M+H]"
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' NMR (400 MHz, DMSO-ds, 8): 8,86 (t, J = 6,1Hz, 1H), 7,51 (dd, /= 9.2,
3.3Hz, 1H), 7,46-7,41 (m, 4H), 7,37-7,33 (m, 1H), 7,19 (dd, J = 9,1, 4,3Hz, 1H), 6,62
(s, 2H), 5,21-5,14 (m, 1H), 4,55 (d, J= 6,1, 2H), 3,90 (s, 3H), 3,26-3,17 (m, 2H), 2,98-
2.89 (m, 1H), 2,62-2,57 (m, 1H), 2,53-2,40 (m, 1H), 1,06-1,03 (m, 6H)

Vi du 198: -amino—l-(1-etyl-4,4-diﬂo-pyrolidin-3-yl)-3-[4-[[(5-flo-2-met0xy-
benzoyl)amino]metyl]phenyl]pyrazol-4-carb0xamit

1-Etyl-4.4-diflo-pyrolidin-3-ol
Hdn hop chia 4,4-diflopyrolidin-3-ol dihydroclorua (1,02mmol), axetaldehyt

(1,53mmol), axit axetic bang (1,53mmol) trong THF (6,5ml) dugc khudy trong 1 gio &
nhiét d6 trong phong. Sau dd, natri diaxetoxy(axetyl)boranuide (1,53mmol) dugc cho
thém vao va hdn hop phan tng duge khudy trong 3 gid. Xir 1y va tinh ché dé thu duge
hop chét néu & d& muc nay (94mg, 0,62mmol, hig¢u sudt 61%) dudi dang diu mau
vang. '"H NMR (400 MHz, CDCls, 8): 4,25-4,18 (m, 1H), 3,07-2,91 (m, 3H), 2,64-2,60
(m, 1H), 2,53 (g, J = 7,2Hz, 2H), 1,10 (t, J = 7,2Hz, 3H)
(1-Ftyl-4.4-diflo-pyrolidin-3-yl) triflometansulfonat

Dung dich chira 1-etyl-4,4-diflo-pyrolidin-3-ol (94mg, 0,62mmol) trong DCM
khan (20ml), dugc lam lanh dén nhiét o -20°C va dugc thdi khi nito. Sau d6, anhydrit
triflometansulfonic (1M trong DCM, 1,55ml, 1,55mmol) dugc cho thém vao. Hon hop

phan ung dugc khudy trong 40 phut ¢ cling nhi¢t d6 nay. Xir Iy dé thu duge hop chit
néu & d& muc nay dang tho (94mg, 0,33mmol, hidu suét 53%) 1a dAu mau do.

'H NMR (400 MHz, CDCls, 8): 5,08-5,03 (m, 1H), 3,25-3,21 (m, 1H), 3,10-3,04 (m,
1H), 2,98-2,87 (m, 1H), 2,83-2,78 (m, 1H), 2,52 (q, J = 7,2Hz, 2H), 1,04 (t, J=7,2Hz,
3H)

5-Amino-3-(4-bromophenyl)-1-(1 -etvl-4,4-diﬂo-pvrolidin—3-VDDVrazol-4-cacb0nitril

Theo phwong phép chung N, tir hop chit (1-etyl-4,4-diflo-pyrolidin-3-yl)
triflometansulfonat (93mg, 0,33mmol) va 5-amino-3-(4-bromophenyl)-1H-pyrazol-4-
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cacbonitril (72mg, 0,27mmol), sau khi tinh ché, thu duoc hop chit néu & d& muc nay
(60mg, 0,15mmol, hi¢u suit 55%) dudi dang chit rén mau vang. UPLC-MS (ES*, ¢6
tinh axit mach ngén): 1,52 phut, m/z 398,0 [M+2]*
N-[[4-[5-amino-4-xyano-1-(1-etyl-4.4-diflo-pyrolidin-3-yl)pyrazol-3-

vllphenvyl]lmetyl]-5-flo-2-metoxy-benzamit

Theo phuong phap chung K, tr hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl] boranuide (74mg, 0,26mmol) va 5-amino-3-(4-bromophenyl)-
1-(1-etyl-4,4-diflo-pyrolidin-3-yl)pyrazol-4-cacbonitril (60mg, 0,15mmol), sau khi
tinh ché, thu duoc hop chét néu & & muc nay (30mg, 0,06mmol, hiéu sult 39%) duéi
dang diu khong mau. UPLC-MS (ES’, c6 tinh axit mach ngén): 1,42 phit, 497,2 m/z
[M-H] |
5. Amino-1-(1-etyl-4.4-diflo-pyrolidin-3-y1)-3-[4-[[(5-flo-2-metoxy-benzoyl)amino]

metyllphenyllpyrazol-4-carboxamit

Theo phuong phap chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(1-etyl-
4,4-diﬂo-pyrolidin—3-yl)pyrazol-3-yl]phenyl]metyl]-S-ﬂo-2-metoxy-benzamit (29mg,
0,06mmol), sau khi tinh ché, thu duogc hop chit néu ¢ d& muc ndy (Smg, 0,01mmol,
hiéu suét 16%) duéi dang chét rén mau tring ngd. UPLC-MS (ES*, c6 tinh axit mach
ngén): 1,26 phut, m/z 517,2 [M+H]" UPLC-MS (ES™, c6 tinh axit mach dai): 2,74
phut, m/z 517,2 [M+H]"

'H NMR (500 MHz, DMSO-ds, 8): 8,86 (t, J = 6,0Hz, 1H), 7,51 (dd, J=9,2,
3 3Hz, 1H), 7,46-7,41 (m, 4H), 7,37-7,33 (m, 1H), 7,19 (dd, 9,1, 4,2Hz, 1H), 6,60 (s,
2H), 5,22-5,15 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,89 (s, 3H), 3,30-3,15 (m, 2H), 2,91-
2,77 (m, 1H), 2,69-2,36 (m, 3H), 1,05 (t, /= 7,2Hz, 3H).

Vi du 199: 5-amino-l-(4,4-diﬂ0-1-metyl-pyrolidin-3-yl)—3-[4—[[(5-ﬂ0-2-met0xy-
benzoyl)amino]metyl]phenyl]pyrazol-4-carb0xamit

H,N

0
H,N
—
FF N 0
Z/j/ N HN OMe
N

/

4.4-Diflo-1-metyl-pyrolidin-3-o0l

-333-



32417

Paraformaldehyt (64mg, 1,33mmol) va natri hydroxit (53mg, 1,33mmol) dugc
tao huyén phu trong THF (12ml) va hdn hop ndy duoc khudy trong 20 phut. Sau do,
4,4-diflopyrolidin-3-ol dihydroclorua (520mg, 2,65mmol) va axit formic (0,25ml,
6,63mmol) dugc cho thém vao va hdn hop phan tmg dugc gia nhiét hdi luu trong 2
gio. Hén hop nay dugce lam lanh dén nhiét @ 0°C, pha lo3ng béng NaOH (10N, 1ml)
va dugc chiét bing ete dietyl (x2). Cac 16p hitu co két hop duge 1am kho bing tAm x0p
ky nudc va cd dudi ap suét giam dé thu duoc hop chét 4,4-diflo-1-metyl-pyrolidin-3-ol
(269mg, 1,96mmol, hiéu sut 74%) duéi dang dau mau vang nhat.

'H NMR (400 MHz, CDCl3, 8): 4,27-4,17 (m, 1H), 3,05-3,01 (m, 1H), 3,00 -
2,91 (m, 2H), 2,63-2,59 (m, 1H), 2,38 (s, 3H).

(4.4-Diflo-1-metyl-pyrolidin-3-yl) triflometansulfonat

Hop chét 4,4-diflo-1-metyl-pyrolidin-3-ol (268mg, 1,95mmol) dugc hoa tan
trong DCM khan (20ml) trong binh ¢6 3 c¢b. Dung dich ndy dugc lam lanh dén nhiét do
20°C va duoc thdi khi nito (x3). Anhydrit triflometansulfonic (1M trong DCM,
4,87ml, 4,87mmol) dugc cho thém tir tir vao. H&n hop nay duge khuéy & nhiét do ndm
trong khoang tir -20 dén -10°C trong 40 phut. X ly @2 thu duogc hop chét néu & aé
muc ndy (429mg, 1,60mmol, hi¢u suit 81%) duéi dang diu mau d6, dau nay dugc st
dung tiép ma khong cAn tinh ché thém.

'H NMR (400 MHz, CDCl3, §): 5,07-5,02 (m, 1H), 3,19-3,15 (m,1H), 3,03-2,88
(m, 2H), 2,80-2,77 (m, 1H), 2,34 (s, 3H)
5-Amino-3-(4-bromophenyl)-1-(4,4-diflo-1 -m_etvl-pvroli_din—B-Vl)pyrazol—4-cacbonitril

Theo phuong phap chung N, tir hop chét (4,4-diflo-1-metyl-pyrolidin-3-yl)
triflometansulfonat (235mg, 0,87mmol) va 5-amino-3-(4-bromophenyl)-1H-pyrazol-4-
cacbonitril (276mg, 1,05mmol), sau khi tinh ché, thu duoc hop chét néu & d& muc nay
(177mg, 0,46mmol, hi¢u suit 53%) dudi dang chét rin mau vang nhat.

UPLC-MS (ES*, ¢4 tinh axit mach ngin): 1,49 phut, m/z 383,8 [M+H]"
N-[[4-[5-amino-4-xyano-1-(4.4-diflo-1-metyl-pyrolidin-3-yl)pyrazol-3-

vllphenyl]metyl]-5-flo-2-metoxy-benzamit

Theo phwong phap chung K, tir hop chit kali triflo-[[(5-flo-2-metoxy-
benzoyl)amino]metyl]boranuide (228mg, 0,79mmol) va 5-amino-3-(4-bromophenyl)-
1-(4,4-diﬂo-1-metyl-pyrolidin—3-yl)pyrazol-4-cacbonitri1 (177mg, 0,46mmol), sau khi

tinh ché, thu dwoc hop chat néu & d& muc nay (0,06mmol) dué6i dang diu mau vang.
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UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,41 phit, m/z 485,2 [M+H]"
5-Amino-1-(4.4-diflo-1-metyl-pyrolidin-3-y1)-3-[4-[[(5-flo-2-metoxy-

benzoyl)amino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phap chung M, tr hop chét N-[[4-[5-amino-4-xyano-1-(4,4-diflo-
1-metyl-pyrolidin-3-yl)pyrazol-3-yl]phenylJmetyl]-5 -flo-2-metoxy-benzamit  (31mg,
0,06mmol), sau khi tinh ché, thu dugc hop chit néu & dé muc nay (6mg, 0,01lmmol,
hiéu suét 19%) duéi dang chit rén mau tring nga. UPLC-MS (ES*, ¢6 tinh axit mach
ngén): 1,23 phit, m/z 503,3 [M+H]" UPLC-MS (EST, c6 tinh axit mach dai): 2,70
phut, m/z 503,2 [M+H]"

'H NMR (500 MHz, DMSO, ds, 8): 8,84 (t, J = 6,1Hz, 1H), 7,52 (dd, J = 9,2,
3,3Hz, 1H), 7,46-7,41 (m, 4H), 7,37-7,32 (m, 1H), 7,19 (dd, J=9,1, 4,3Hz, 1H), 6,58
(br s, 2H), 5,21-5,17 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 3,90 (s, 3H), 3,34-3,15 (m, 2H),
2,91-2,73 (m, 1H), 2,61-2,42 (m, 1H), 2,36 (s, 3H)

Vi du 200: S-amino-1—(4,4-diﬂ0tetrahydr0furan-3-yl)-3-[4-[[(5-ﬂ0-2-metoxy-
benzoyl)amino]metyl]phenyl]pyrazol—4-carboxamit

HN OMe

F
5-Amino-3-(4-bromophenyl)-1-(4.4-diflotetrahydrofuran-3 -yl)pyrazol-4-cacbonitril
Dung dich chia 4 4-diflotetrahydrofuran-3-ol (215mg, 1,73mmol) va pyridin
(0,70ml, 8,66mmol) trong DCM kho (1ml), & nhiét d6 -15°C trong mdi truong nito,
dugc cho thém nho giot dung dich anhydrit triflometansulfonic trong DCM (1M,

4,30ml, 4,30mmol). Hon hop phan tng duge khudy & nhiét d§ nam trong khoang tir
-15 dn -5°C trong 60 phut, dugc t0i bang nuée. X ly 8 thu dugc hop chit 5-amino-
3-(4-bromophenyl)-1H-pyrazol-4-cacbonitril. Chét thé (90mg, 0,34mmol) va xesi
cacbonat (223mg, 0,68mmol) trong DMF (3ml) duoc gia nhiét dén nhiét do 90°C
trong 16 gid. X Iy va tinh ché @ thu dugc hop chit néu & dé muc nay (63mg,
0,14mmol, hiéu sult 40%) dudi dang chét rin mau tring. UPLC-MS (ES”, c6 tinh axit
mach ngén): 1,83 phut, m/z 369,0 [M]*
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N-[[4-[5-amino-4-xyano-1-(4.4-diflotetrahydrofuran-3-yl)pyrazol-3 -yl]phenyl]metyl]-

5-flo-2-metoxy-benzamit

Theo phwong phap chung K, tir hop chit 5-amino-3-(4-bromophenyl)-1-(4,4-
diflotetrahydrofuran-3-yl)pyrazol-4-cacbonitril (63mg, 0,17mmol) va kali triflo-[[(5-
flo-2-metoxy-benzoyl)amino]metyl]boranuide (94mg, 0,33mmol), sau khi tinh ché,
thu duoc hop chit néu & d& muc nay (66mg, 0,12mmol, hiéu suit 68%) dudi dang chét
ran mau trang. UPLC-MS (ES*, ¢6 tinh axit mach ngén): 1,67 phut, m/z 471,1 [M+H]"
5-Amino-1-(4.4-diflotetrahydrofuran-3-y1)-3-[4-[[(5-flo-2-metoxy-

benzoylamino]metyl]phenyl]pyrazol-4-carboxamit

Theo phuong phdp chung M, tir hop chit N-[[4-[5-amino-4-xyano-1-(4,4-
diflotetrahydrofuran-3-yl)pyrazol-3 -yl]phenyl]metyl]-5-flo-2-metoxy-benzamit (62mg,
0,13mmol), sau khi tinh ché, thu dugc hop chit néu & d& muc nay (25mg, 0,05mmol,
hiéu suft 39%) duéi dang chét rAn mau vang nhat. UPLC-MS (ES®, ¢6 tinh axit mach
ngén): 1,50 phut, m/z 490,2 [M+H]" UPLC-MS (ES", ¢¢ tinh axit mach dai): 3,39
phut, m/z 490,2 [M+H]"

'H NMR (500 MHz, DMSO-ds, 8): 8,84 (t, J = 6,1Hz, 1H), 7,52 (dd, J = 9,2,
3 4Hz, 1H), 7,48-7,42 (m, 4H), 7,37-7,32 (m, 1H), 7,19 (dd, J=9,2, 4,3Hz, 1H), 6,60
(br s, 2H), 5,37-5,30 (m, 1H), 4,55 (d, J = 6,1Hz, 2H), 4,47-4,41 (m, 2H), 4,16-4,10
(m, 1H), 4,05-3,96 (m, 1H), 3,90 (s, 3H).

Vi du 201: Ai hrc gan két véi BTKT

Ai luc gin két véi BTKVT cia mdi hop chét thit nghiém dugc xac dinh bing
c4ch st dung phuong phap truyén ning lugng cong hudng huynh quang phén giai theo
thoi gian (time-resolved resonance fluorescence energy transfer: TR-FRET). 2,5nM
thé t4i td hop BTK™T kinaza, thay dbi ndng d6 ctia chét trc ché, 2nM khang thé khang
dubi His LanthaScreen™ Eu va 15nM chét danh déu Tracer 236 kinaza dugc U trong
1X dung dich dém A kinaza LanthaScreen™ trong 5 gidr. Thé tai td hop BTK kinaza
va tAt ca cac thanh phdn LanthaScreen™ dugc mua tlr cong ty Invitrogen. Céc phép do
duogc thuc hién véi thé tich phan tmg b%mg 30ul béng cach st dung nira dién tich cta
cac dia thir nghiém c6 96 13. Tin hiéu TR-FRET dugc doc trén thiét bi doc dia véi
chidu dai bude song kich thich bing 340 nm va chiéu dai bude soéng phét hién béng
615 va 665 nm. Ai lyc gén két cua mdi hop chéit duge xé4c dinh béng céach do tin hiéu

TR-FRET & ndng d hop chét khac nhau va v& db thi ctia cic don vi phat huynh quang
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tuong dbi theo ndng do chit tc ché @ danh gia ndng do ICso tix log[chét trc ché] so véi
muc do dap Ung bang cach st dung mé hinh do déc bién ddi theo chwong trinh phin
mém Graphpad prism cta cong ty Graphpad software (SanDiego, Calif).

K&t qua cua i luc gan két véi BTKWT duge thé hién trong Bang 4 dudi day

Bang 4 thé hién i lyc gin két véi BTK™T, nhu dugc xac dinh béng thir nghiém
dd md ta trén day, cla céc hop chét ¢6 cong thie (I), duge phan loai dya trén gia tri
ICsodbi v6i BTK ctia hop chét theo mirc dd “A”, “B”, “C”, “D” va “E”.

ICso: A<10nM; 10nM<B<100 nM; 100nM<C<1pM; 1pM<D<10uM; E>10pM

Vi du 202: Ai lyc gén két véi BTK 'S

Al luc gén két véi BTK!S cua mdi hop chét thir nghiém dugc xac dinh bang
cach st dung phuong phap truyén nang lugng cdng hudng huynh quang phén giai theo
thoi gian (TR-FRET). 5nM thé t4i t6 hop BTK™" kinaza, thay d5i ndng do ctia chét uc
ché, 2nM khéng thé khang dudi His LanthaScreen™ Eu va 30nM chit danh diu Tracer
236 kinaza dugc U trong 1X dung dich d¢ém A kinaza LanthaScreen™ trong 5 gio. Thé
t4i t& hop BTK 'S kinaza dugc mua tir cong ty SignalChem va tAt ca cac thanh phén
LanthaScreen™ dugc mua tir cdng ty Invitrogen. Cac pheép do duoc thuc hién v6i thé
tich phan ung bang 30pl bang céch st dung nira thé tich cta céc dia thir nghiém c6 96
15. Tin hiéu TR-FRET dugc doc trén thiét bi doc dia voi chidu dai buéc song kich
thich bing 340nm va chiéu dai budc séng phat hién bing 615 va 665nm. Ai lyc gén
két cua mdi hop chit duogc xac dinh bing cach do tin higu TR-FRET & ndng do hop
chét khéc nhau va v& dd thi ctia cac don vi phat huynh quang tuong dbi theo ndéng do
cht trc ché @ danh gia ndng do ICso tlr log[chét trc ché] so voéi muc 4o dép ung béng
cach st dung md hinh do déc bién d6i theo chuong trinh phin mém Graphpad prism
ctia cdng ty Graphpad software (SanDiego, Calif).

Bang 4 thé hién 4i luc gén két véi BTKC®'S, nhu duge xde dinh bang thu
nghiém d3 mo ta trén day, cua cac hop chit c6 cong thire (), dugc phan loai dya trén
gi4 tri ICso d6i v6i BTK ctia hop chét theo mirc d6 “A”, “B”, “C”, “D” va “E”.

ICso: A<10nM; 10nM<B<100nM; 100nM<C<1pM; 1uM<D<10pM; E>10puM
Vi du 203: 4i lwe gin két véi EGFR

Al lyc gén két véi EGFR dugc xéc dinh béng cach sit dung phwong phap truyén
ning luong cdng huong huynh quang phan giai theo thoi gian (TR-FRET). 2,5nM thé
t4i t6 hop EGFR, thay dbi ndng d cla chit @c ché, 2nM khéang thé khang GST
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LanthaScreen™ Eu va 3nM chit danh ddu Tracer 199 kinaza duoc 1 trong 1X dung
dich dém A kinaza LanthaScreen™ trong 5 gid. Thé ti t hop EGFR va tAt ca céc
thanh phin LanthaScreen™ dugc mua tlr cong ty Invitrogen. Cac phép do duge thuc
hién v6i thé tich phan Ung bang 30pl bang cch sit dung nira thé tich cua céac dia thi
nghiém c6 96 18. Tin hiéu TR-FRET duoc doc trén thiét bi doc dia véi chidu dai budc
song kich thich bing 340 nm va chidu dai budc séng pht hién bang 615 va 665 nm.
Ai luc gén két cia mdi hop chit duoc xé4c dinh bang cach do tin hiéu TR-FRET & ndng
do hop chét khac nhau va vé dd thi ctia cac don vi phat huynh quang tuong d6i theo
ndng do chit (e ché dé danh gi4 gid trj ICso tir log[chét tre ché] so v6i mire do dép tmg
bang cach sir dung md hinh d6 déc bién dbi theo chuong trinh phin mém Graphpad
prism ctia cong ty Graphpad software (SanDiego, Calif).

Bang 4 thé hién 4i lyc gin két v6i EGFR, nhu dugc x4c dinh béng thir nghiém
da mé ta trén day, cua cac hop chét c6 cong thic (I), duge phén loai dva trén gia tri
ICso dbi véi EGFR ctia hop chét theo mirc d9 “A”, “B”, “C”, “D” va “E”.

ICs0: A<10nM; 10nM<B<100nM; 100nM<C<1uM; 1uM<D<10pM; E>10pM

Vi du 204: hoat tinh chéng tang sinh ciia t& bao OCI-Ly10

Céc hop chét dugc thir nghiém veé hi¢u qua d6i véi su phat trién ciia cc té bao
OCI-Ly10 DLBCL cua ngudi 1a cac t& bao phu thudc vao su truyén tin hiéu NF«B.
Céc té bao OCI-Ly10 dugce cho phat trién trong hdn dich trong binh T225, dugce ly tim
va tai tao hdn dich trong méi trudng chira FBS 2,5%. Sau d9, cac t€ bao nay dugc dan
méng v6i mat do 7,5x10% t& bao/Id trong céc dia c6 96 13 v6i sy thay dbi ndng do cta
hop chit va duoc 1 trong 72 givr & nhiét 4o 37°C. Cén st dung mot dia khac dé céy cac
té bao 1am két qua doc vao ngay 0 ma khong cho thém hop chét, Resazurin duoc cho
thém vao mdi 13, 1 trong 5 gid va mitc do phat huynh quang dugc xéac dinh & bude
séng 590nm. Sau khi xtr ly bang hop chét trong 72 gio, Resazurin dugc cho thém vao
m&i 18 ciia cac dia duoc xt 1y bing hop chit, o trong 5 gid' va mic do phat huynh
quang duoc x4c dinh & budc séng 590nm. Sau d6, gia tri ICso dugc tinh toan bing
céch 14y mdi gia tri thu dugc tir cac dia duge xUr 1y trir gi4 tri trung binh vao ngay 0,
sau d6 mdi 14n xir Iy duoc tinh theo ty 1€ % cua d6i chimg DMSO va ty 1€ % dugce v&
3 thi theo ndng do chét rc ché d danh gia gia tri ICso thu dugc tir log[chét trc ché] vé
muc d9 dap Ung bang cach sit dung md hinh do déc bién dbi theo chuong trinh phan

mém Graphpad prism ctia cong ty Graphpad software (SanDiego, Calif).
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Bang 4 thé hién hoat tinh chdng tang sinh cia t& bao OCI-Ly10, nhu dugc X4c
dinh theo thir nghiém d& mo ta trén day cta cac hop chét c6 cong thire (I), duoc phan
loai dua trén gié tri ICso dbi v6i OCI-Ly10 cta hop chét theo mic 3o “A”, “B”, “C”,
“D”va “E”.

ICs0: A<10nM; 10nM<B<100nM; 100nM<C<1puM; 1uM<D<10uM; E>10pM

Bang 4
Vi ééih'gﬁgnv?? Ai luc gén két voi Al luc gin Kkét voi T.hﬁ' nghiém tang
du oila BTK C481S cua EGFR cua sinh OCI-Ly10 -
i LanthaScreen LanthaScreen LanthaScreen FBS 20%

200 A A D B

199 A A D B

198 A A D B

197 A A D B

196 B B D C

195 A A D B

194 B B D C

193 B A D C

192 B B D C

191 A A D B

190 C B D D

189 A A D B

188 A A D khong xé4c dinh

187 C C D C

186 A A D B

185 D D D khong xac dinh
184 B A E A

183 A A D C

182 B A D C

181 A A D B

180 A A D B

179 A A D B

178 B A D B

177 A A D B

-339-




32417

A

176

175

174
173

172
171

170

169

168

167

166
165

164

163b
163a

162
161

160

159

158

157

156

155

154
153

152
151

150

149

148

147

146

145
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111

110
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105
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103
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99

98

97

96

95

94
93

92
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90

89
88
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84
83b

83a

82
81

80
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khéng xac dinh

khong xac dinh

47

46
45

44
43

42
41

40
39
38
37
36
35
34b

34a

33

32
31

30
29

28

27

26

25

24
23

22

21

20

19
18
18

17
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16 B A D C
15 A A D B
14 B B D C
13 A A D C
12 C C E D
11 B B D D
10 B B D C
9 B B D C
8 C B E C
7 C B E C
6 B A E C
5 A A C B
4 A A C A
3 A A C B
2 A A khong xac dinh C
1 A A C A

Trong toan bd phan mb ta va yéu cAu bao hd ctia ban md ta nay, cac thuat ngi
“bao gdm” va “chira” va cac phuong 4n cia chung c6 nghia 1a “bao gdm nhung khong
chi gi¢i han &”, va chung khong dy dinh dé& (va khong) loai trlr cac gbc, chit phu gia,
thanh phén, sb nguyén hodc budc khac. Trong toan bd phan md ta va yéu cau bao hd
cta ban md ta nay, dang s it bao gdm ca dang s6 nhiéu, trir khi nglt canh can chi rd
theo cach khac. Cu thé, khi san phdm khong x4c dinh dugc st dung, ban mo ta nay can
duge hiéu 13 bao gdm ca s6 nhiéu ciing nhu s it, trir khi ngit canh can chi & theo cach
khac.

Céc dAu hiéu, s nguyén, dic tinh, hop chét, céc géc ho#c nhém hoa hoc duge
md ta két hop véi mot khia canh, phuong an hodc vi du cu thé cua sang ché cin duge
hiéu 13 c6 thé 4p dung cho khia canh, phuong an hodc vi du khéc bét ky duge md ta &
day trir khi khong thich hop véi ngit canh nay. Tét ci cac dAu hiéu duge bdc 19 trong
ban mo ta nay (bao gbm ca phin yéu ciu bao ho, tém tit va hinh v& kém theo),
va/hoic tit ca céc budce cia phwong phap hodc quy trinh bét ky ciing da dugc boc 19,
6 thé duge két hop theo td hop bt ky, ngoai trir cac t6 hop trong do it nhét mot sb

dAu hiéu va/hodc bude nay bi loai trur 13n nhau. Pham vi ctia sang ché khong bi gi6i
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han béi phin md ta chi tiét cua cac phuong an néu trén bét ky. Pham vi cua sang ché
mao rong dén diu hidu méi bét ky, hoic t5 hop dAu hiéu méi bét ky dd duge boc 10
trong ban md ta nay (bao gdm ca phan yéu ciu bao ho, tom tit va hinh v& kém theo),
hoic m& dong dén bude méi bét ky, hodc td hop méi bét ky ctia cac bude theo phuong
phap hodc quy trinh bét k¥ ciing da duge bdc 19.

Sy chd ¥ ctia ngudi doc duge dinh hudng dén tht ca cac giéy to va tai liéu dugce
ndp ddng thdi véi hoge trude ban md ta ndy lién quan dén don séng ché nay va 1a cac
tai lidu mé dé danh gia cong khai v6i ban mo ta ndy, va ndi dung cua cac gidy to va tai

lidu nay duge dua vao diy bang cach vién dan.
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YEU CAU BAO HOQ

1. Hop chét ¢6 cong thie (IT) hodc mudi duoc dung cia né:

R3

dn
trong do6<
0, 1 hodc 2 nhoém trong sb Al A2, A*va AS doc 1ap dugc chon tir N va nhom con lai 12
CR7;
R! 13 nhom duge chon tir: Cig alkyl, Cis haloalkyl, Cis alkoxy, Czs alkyl ete, -
C(O)RA, nhém vong cacbon Cs.10, nhém di vong 3 dn 10 canh, Ci.g alkyl duge thé
bing nhém vong cacbon Cs-10, va Ci-g alkyl duoc thé bang nhém di vong 3 dén 10
canh, trong do mdi nhém di néu khong duoc thé hodc dugc thé bang 1 dén 5 phén tir
thé doc 1ap duoc chon tir: halo, Ci4 alkyl, Ci.4 haloalkyl, Ci.4 alkoxy, Ca.4 alkyl ete, -
ORA, -NRARB, =0, -OC(O)R?, -C(O)R?, -C(O)ORA, -NRAC(O)RB, -C(O)NRAR?, -
NRAS(O):RB, -S(0)NR“RP, benzoyl, heteroxycloaryl 5 hodc 6 canh, voOng
heteroxycloalkyl 3 dén 6 canh, C1.4 alkyl dugc thé bing -ORA va Ci.4 alkoxy duge thé
bang -ORA, hoic mdt nguyén tir don nhét cia R dugc thé hai lan d tao ra vong
heteroxycloalkyl hodc xycloalkyl 3 dén 6 canh;
R? 1a NHz;
R3 1a -C(O)NHz;
RvaR*1aH;
RS> 12 H hodc Cisalkyl;
R® 12 nhém duge chon tur phenyl hodc vong heteroaryl 5 hodc 6 canh dugc thé hoac
khong dugc thé, trong do, néu duoc thé, RS chua tir 1 dén 5 ph@?m tir thé doc 1ap duge

-347-



32417

chon dbi v6i mdi 1an xut hién tir: halo, -ORY, -NR'R’, -CN, Ci.¢ alkyl, C1.¢ haloalkyl,
va C1. alkyl duoc thé bing -OR’,

R7 duoc chon tir: H, halo, Ci.6 alkyl, Ci.6 haloalkyl, Ci.¢ alkoxy, va Ci.c alkyl duoc thé
bang -ORY;

mlal;

RA va RB, d6i v6i mdi 1an xudt hién, doc lap duoc chon tir: H, Ci4 alkyl, Ci4
haloalkyl, Ci.4 alkoxy, phenyl, benzyl, hodc Ci.4 alkyl duge thé bang -ORY;

R! va R’ d6i v6i mbi 14n xuét hién ddc 1ap duoc chon tir: H, Ci.4 alkyl, Ci.4 haloalkyl,

C1.4 alkoxy va Ci.4 alkyl dugc thé bing -ORY; va
R¥ dugce chon tir H hodc Ci4 alkyl.

2. Hop chit theo diém 1 hojc mudi duge dung ctia no, trong d6 A2 A*vaA’laCHva

Al'1a CR” va R7 duoc chon tir H, flo, metyl, metoxy hodc ~CH2OH.

3. Hop chét theo diém 1 hodc mudi duge dung ctia né, trong dé R® 13 nhom dugce chon
tr phenyl hodc vong heteroaryl 6 canh dugc thé, thy y trong d6 R® dugc thé bang 1

hodc 2 nhém doc 1ap dugce chon tir: metyl, flo hodc metoxy.

4. Hop chét theo diém bét ky trong s6 cc diém néu trén hodc mudi dugc dung cta nd,

trong d6 RO 12 2-metoxyphen-1-yl hodc 5 -flo-2-metoxyphen-1-yl.

5. Hop chat theo diém bat ky trong s céc diém néu trén hoic mudi duge dung cta nd,

trong d6 R° 1a H.

6. Hop chét theo diém bt ky trong s6 cac didm néu trén hodc mudi duoc dung ctia né,
trong d6 R! 1a nhém duge chon tir Ci6 alkyl, Ci.6 haloalkyl, Cos alkyl ete, -C(O)RA,
Cs-10 xycloalkyl, Cs-10 aryl, heteroxycloalkyl 3 dén 10 canh, heteroaryl 3 dén 10 canh,
Cr.salkyl duge thé bing Cs.10 xycloalkyl, Crealkyl duge thé bang Ce-10 aryl, Crsalkyl
duoc thé bang heteroxycloalkyl 3 dén 10 canh, va Cisalkyl dugc thé bang heteroaryl 3
dén 10 canh, trong dé mdi nhém néu trén khdng duoc thé hodc duoc thé bang 1 dén s
phén ti thé duoc chon tir: halo, Ci4 alkyl, Ci4 haloalkyl, Ci.4 alkoxy, Ca.4 alkyl ete, -
ORA, =0, -C(0)ORA, -C(O)NRARB, heteroaryl 5 hodc 6 canh, vong heteroxycloalkyl 3
dén 6 canh, Ci.4 alkyl dugc thé bang -ORA, Ci4 alkoxy dugc thé bang -OR” hogic mot
nguyén to don nhét ciia R! duge thé hai 14n dé tao ra vong heteroxycloalkyl hodc
xycloalkyl 3 dén 6 canh.
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7. Hop chét theo diém bt ky trong s& céc didm néu trén hodc mudi duge dung ciia no,
trong d6 R* duge chon tir: H, Ci4 alkyl, Ci4 haloalkyl, benzyl hodc Ci-4 alkyl dugc
thé bang -ORM.

8. Hop chét theo diém bat ky trong s cac diém tir 1 dén 5 hosic mudi duge dung clia
né, trong d6 R! dugc chon tir metyl, etyl, iso-propyl, tert-hexyl, tert-butyl, trifloetyl,
propyl ete, Xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, indanyl,
bixyclo[3.1.0]hexyl, oxetan, tetrahydropyranyl, phenyl, pyridyl dugc thé hodc khong
duoc thé, Ci.s alkyl duoc thé bang oxetan, Ci.galkyl dugc thé bang morpholin, Ci.s
alkyl dugc thé bang tetrazol, Ci.salkyl duge thé bang piperidin, va Ci-salkyl dugc thé
bang xyclohexyl,

trong d6 R! dugc thé bang 1 dén 5 phﬁn tr thé duoc chon tir: -OH, =0, -OMe,
metyl, CF3, Cl, F, -OBn, hoac -COqEL.

9. Hop chét theo didm bét ky trong sb cac diém tir 1 dn 5 hogc mudi duogc dung cla
no, trong d6 R! duge chon tir metyl, etyl, iso-propyl, tert-hexyl, tert-butyl, trifloetyl
duoc thé hozc khong dugc thé, trong d6 R! dugc thé bang 1 dén 5 phﬁn tr thé duoc
chon tir: -OH, =0, -OMe, metyl, CF3, Cl, F, -OBn, hodac “CO2E.

10. Hop chét theo diém bét ky trong sd cac diém tir 1 dén 5 hodc mudi duoc dung cua
no, trong d6 R' dugc chon tur xyclohexyl, phenyl, xyclobutyl, xyclopentyl,
bixyclo[3.1.0]hexyl, piperidinyl, pyrolidinyl, tetrahydropyranyl, tetrahydrofuranyl,
difloisopropyl, trifloisopropyl, (xyclopropyl)etyl, hodc (tetrahydropyranyl)etyl dugc
thé hoic khong duge thé.

11. Hop chét theo diém 1, trong d6 hop chét nay duge chon tir nhém gdm:

o) o)

o)
MeO MeO
NH2 MeO NH2 NH2
o o o)
\ N
/N I\ N
HN= S HoN" > HN"

Lo T A
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hodc muoi duge dung cia ching.

12. Hop chét theo diém 1, trong d6 hop chét nay 1a:
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hodc mudi duge dung ctia no.

13. Hop chét theo diém 1, trong d6 hop chét nay 1a:

hodc mudi duge dung ctia no.

14. Dugc phim, trong do duogc phim nay chira hop chit theo didm bét ky trong sd cée

didm tir 1 dén 13 hodc mudi dugce dyng ctia n6 va ta duoc dugce dung.

15. Duoc phim theo diém 14, trong d6 duogc phim nay 1a san phim két hop va chira
dugc chét bd sung.
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