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dé st dung trong viéc diéu tri va/hodc ngan ngura tinh trang bénh lam sang bao gdém bénh
tim mach (CVD) va dugc pham chtra hop chat nay.
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Linh vuc ky thuit dwoc dé cip

| Sang ché dé cap dé’ﬁ hop chét méi ma uc ché protein hoat hoéa 3-lipoxygenaza
(FLAP) va do d6 trc ché su san x1_1§t leukotrien, st dung ching trong viéc diéu tri va/hoic
ngin ngira tinh trang bénh 14m sing bao gdm bénh tim mach (CVD), ching han nhu
chimg vita xo dong mach, bénh dong mach vanh (CAD), bénh tim mach vanh (CHD),
suy tim (HF), bénh dong mach vanh nguy co cao (HRCAD), va phinh ddng mach chu
bung (AAA) va duge phim chira hop chét nay.

Tinh trang k§ thuit ciia sang ché

FLAP, protein hoat héa 5-lipoxygenaza, dong vai trd thiét yéu trong qua trinh san
xudt leukotrien bing con duwdng 5-lipoxygenaza (5-LO). Cu thé, FLAP lam trung glan
cho viéc chuyén chat nén, axit arachidonic, dugc giai phéng tir phospholipit mang dén vi
trf hoat tinh cta 5-LO. Leukotrien 13 chit diéu bién lipit dugc gidi phdng boi bach ciu, cu
thé bach ciu trung tinh, bach ciu ua axit, dudng bao va bach cdu don nhén/dai thuc bo.
Ching thudc vao nhém 16n hon ctia chét didu bién lipit da biét du6i dang eicosﬁnoit,
dugc tao thanh tir axit arachidonic dugc giai phdng tir mang té bao. Hai nhém khac biét
ctia Jeukotrien ton tai, LTB , Va CysLT (LTC,, LTD, va LTE)). Chtrc nang cua LTB, bao
gém hép dan hoa hoc va hoat héa bach cau, tc ché su chét té bao theo chu’dn,g trinh cua
bach céu trung tinh, va hoat hda sy biéu hién phan tir dinh. Cac tac dung nay dugc didu
bién thong qua sy lién két véi mot trong hai thu thé ghép cip protein G khéac biét (BLT1
va BLT2) ma khéac nhau & &i lgc va d§ déc hiéu cia ching véi LTB,. Xysteinyl
-~ leukotrien c6 tinh chat hoat mach va c6 thé anh huéng dén dong méu va tinh thim thanh
mach, c4c hoat dong ma dugc diéu bién bang hai thy thé CysLT, CysLT1 va CysLT2.

P& khoi ddu su sinh téng hop leukotrien, 5-LO chuyén chd dén mang ndi bao
ching han nhu mang nhin noi ma né twong tac véi FLAP. Axit arachidonic duogc giai
phong tir phospholipit mang bang PLA2 té bao chit (cPLA) du‘gc chuyén qua FLAP dén
5-LO ma sau d6 két hop theo cach cb dinh vé& mit khong gian oxy & vi tri cacbon thir

nam, voi su tao thanh cia 5(S)-HpETE. Tiép d6 n6 dugc bién dbi bang 5-LO thanh
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LTA,, tién chat thong thudng déi véi leukotrien By (LTB,) va xysteinyl leukotrien
(LTC,, LTD, va LTE,). Su bién ddi ciia LTA, thanh LTB, duoc diéu bién bing LTA,
Hydrolaza (LTA,H), epoxit hydrolaza phu thudc k€m. Sy tao thanh cua xysteinyl
leukotrien gém c6 su két hop ciia LTA , Vo1 glutathion, dugc diéu bién béi LTC . syntaza
& mang t€ bao trong sw két hop v6i FLAP, va LTC, thu duoc c6 thé duge xir 1y thém
thanh LTD, va LTE, thong qua hoat tinh peptidaza.

qu chit ma e ché chirc ning ctia 5-LO hoic FLAP c6 thé din dén viéc tic ché
san xuét leukotrien. Chét tc ché FLAP lién két truc tiép v&i FLAP & mang t& bio va
- ngan chin sy sinh tdng hop leukotrien bang cach ngin ngira sy chuyén chd mang cia 5-
LO va/hodc su cung cip cla chit nén axit arachidonic dén vi trf hoat tinh cta né. Theo
cach nay, su Gc ché FLAP ngin chin sy san xuit ca LTB ,vacysLT béng cach c ché su
san xuét cta tién chét théng thuomg LTA ,- Khac bi€t véi chét e ché 5-LO, chit trc ché
FLAP khong truc tiép kim ché su oxy héa cua axit arachidonic biang 5-LO va khong trc

ché su sdn xuat leukotrien trong chat chi€t t€ bao dugc lam tan.

Mic du su sdn c6 cia thudc giai quyét cac yéu t& nguy co ching han nhu ham
lugng cholesterol cao va huyét ap ting, vin cin cé cic Iua chon diéu tri khac dé 1am
giadm bénh tim mach vita X0 dong mach va di ching ctia né. Vai tro cia sy tich tu lipit
trong su tao thanh ctia mang virta xo dong mach duoc thiét 14p r3. Tuy nhién, yéu td then
chét khac trong sir tao vita mach 1a sy viém, bao gém ca su tuyén mo té bao viém dén
thuong ton vita xo dong mach va su hoat héa cta chl'mg & trong méang. Do d6 céc
phuong thirc tiép can dugc 1y ma hudng dich su viém cé thé cung cip hudng tiép can
méi dé diéu tri cho bénh nhan mic ching vita xo dong mach. Viéc Gc ché san xuét

leukotrien bing cach dung chét trc ché FLAP 13 mot hudng tiép can nhu vy.

Yéu t6 nguy co khac ddi véi bénh tim mach 1a loan chirc nidng vi mach. Bang cach
lam suy yéu su hoat hoa bach cau va su tuong tac v6i h€ vi mach ngoai viéc lam gidm su
san xudt xysteinyl leukotrien hoat mach, su tc ché dugc ly FLAP cé thé cai thién chirc

ndng vi mach & bénh nhan mac bénh tim mach.
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Su lién két gitra FLAP, hoat tinh con dudng 5-LO, sy san xuét leukotrien va bénh -
tim mach dugc ching minh b%lng cac tuyén béng ching sau day: 1) su biéu hién va hoat
tinh cta con dudng 5-LO ting 1én trong su két hop vdi su tién trién mang vira xo dong
mac;h va triéu chimg cia su khong 6n dinh mang ma c6 thé giy ra su thoat vi mang va
huyét khéi din dén nhdi mau co tim (MI) (Spanbroek et al (2003) PNAS 100, 1238;
Cipollone et al (2005) ATVB 25, 1665); 2) ham luong leukotrien trong méu va nuéc tiéu
dugc ting 1én trong khoang thoi gian sau sy viéc hoi chimg mach vanh cip méi ).céy ra
~ (ACS) (Sanchez-Gala et al (2009) Cardiovascular Research 81, 216; Carry et al (1992)
- Circulation 85, 230); 3) kiéu gen don boi di truyén trong gen FLAP (4LOX5A4P) cé lién

" quan dang ké véi nguy co nhdi mau co tim (Helgadottir et al (2004) Nature Genetics 36,
233).

Nhiéu cong ty trong khoang thdi gian mét vai thap ky gin ddy da theo dudi dich
FLAP, va cac don sang ché c¢6 lién quan dén cac nd luc nay duoc tém tit trong nhidu tai
lidu'cong bd. Xem vi du nhi, Pergola &Werz, Expert Opin. Ther. Cdc Bang sdng ché
(2010) 20(3); va Hofmann & Steinhilber Expert Opin. Ther. Cdc Bang sdng ché, (2013)
23(7) va Whatling Bioorg. Med Chem. Lett. (2015) 25(2607). Tuy nhién, sang ché dé

~ xuat nhém mdi ctiia hgp chat khac biét vdi cadc don sang ché truée day.

Sang ché huéng dn nhu cdu 16n chua dugc dép wng bang cach dé xuit hop chit,
dirgc phidm va phuong phap dé diéu tri hodc ngin ngira bénh tira mach va céc tinh trang

- bénh 1ién quan.
" Ban chit ky thuit ciia sang ché

Theo mdt khia canh, sang ché d& xuit hop chit cé cong thirc (I):
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\
R4/\\_N/H

hoic mudi dugc dung cda ching, trong do, R'1a H, C;-C; alkyl, halo, C;-C; alkoxy, C;-
C; haloalkyl hodc C;-C; haloalkoxy; mbi R* va R® doc 1ap 1a H, C,-C; alkyl, C;-C;
- alkoxy, -CN hodc halo; R* 1a H, -CH;, -CH,F, -CHF,, -CF; hoic halo; Vong A chua 2
_lién két @6i; mdi X, Xy, X; va X, cla Vong A doc 1ap la CR’, CH, O, S, NR*hoic N;
trong do it nhit mot trong s6 X, X, X5 va X4 trong Vong A la NR®; mbi R’ tiy ¥ va doc
rleflp la C;-Cs alkyl, C;-Cq alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy, —S(O)pR7, -CN, -
_CQNR’R", hoidc C;-Cg xycloalkyl; mdi p doc lap bang 0, 1 hoic 2; hoidc trong d6 khi X,
1a CR’ va X5 12 NR®, thi R® va R® ¢6 thé cing nhau tao thanh vong heteroxyclyl co tir 5
dén 6 canh dugc ngung tu v6i Vong A, ma heteroxyclyl c6 thé ty ¥ chira nguyén tir
khac lbai khac duoc chon tir N, O va S; heteroxyclyl dd ngung tu niy c6 thé con chita
:”éeici)é‘nyl hodc —S(0O), & lién ké nguyén tir khac loat & trong do; va cé thé con duge thé
béng ‘mcf)t hodc hai ph?m ttr thé duge chon tir nhém gém c6 -CH;3 va halo; RC 1 H, -CH,
hodc —-CH,CH;; R7 1a -CH; hoic -NR'R"; va mbi R' va R" doc 18p 1a —H hodc —CHj; véi
diéu kién 13 tng s phin tir thé trén Vong A bing 0, 1 hodc 2; va v6i diéu kién nita 13 khi
R’ va R® khéng dugc két hop dé tao thanh vong heteroxyclyl duge ngung tu voi Vong A,
ma tong s6 phan tir thé R’ va R® ma 13 alkyl va/hoic haloalkyl bang 0 hozc 1.

Theo khia canh khac, sang ché dé xuét dugc phém éé chtra lugng hitu hi¢u dé didu
tri ciia hop chét c6 cong thirc (I), hoic mudi dugc dung cida chung, va chat pha loang, ta
duoc va/hodc chat mang tro dugc dung.

Theo khia canh khéc nita, sang ché d& xuit hop chét c6 cong thire (I) hodc mudi

dugc dung cia chung, dé sir dung trong viéc diéu tri hoic phong ngtra bénh va tinh trang
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bénh trong d6 su trc ché FLAP 14 c6 loi. Theo mot phuong an, 12 hop chét c6 cong thic
(D hoac mudi duge dung ctia chiing dé st dung trong viéc diéu tri bénh tim mach. Theo
- mdt phuong an, bénh tim mach 1a bénh dong mach vanh, cu thé 13 bénh dong mach vanh

nguy co cao.

Theo mét khia canh sang ché d& xudt phuwong phap diéu tri bénh hoic tinh trang
bénh trong d6 su tc ché FLAP 13 c6 1oi, bao gdm budc ding cho bénh nhéan cin ching
lwong hiru hiéu cia hop chit c6 cong thirc (I) hoic muéi duge dung cta chung. Theo mét
phuong an, bénh hodc tinh trang bénh nay 1a bénh dong mach vanh. Theo phuong &n
khac, bénh hodc tinh trang bénh nay 1a bénh dong mach vanh nguy co cao.

" Theo mot khia canh, 13 hop chét c¢é cong thirc (I), hoic mudi duge dung cia

ching, dé st dung lam thudc.

Theo khia canh khéac sang ché @& xuit quy trinh diéu ché hop chit c6 cong thirc
(I), va céc hop chét trung gian dung trong diéu ché chung.
Cac khia canh ndy va cac khia canh khac cta sang ché dugc md ta chi tiét hon -
dudi day.
M5 ta chi tiét sang ché
 Muc dich ciia sang ché 1a @ xuit hop chit ma 1a chit tc ché ciia protein hoat héa
_ S-lipoxygenaza (FLAP), st dung ching lam thudc, dugc pham chira chiing va con dudng

tong hop dé san xuét ching.

Theo mdt phuong &n 1a hop chit c6 cong thic (I), hodc mubi duge dung cta

ching, nhu mo6 ta & trén.

Theo phuong 4n khac 12 hgp chit ¢ cong thirc (II):



\
R4/\\—N/H

" hoic mudi dugce dung cta chiing, trong d6 mdi X;, X, va X, cia Vong A doc lap 12 CR’ ,

CH, hodc N; trong do6 it nhit mot trong $6 X1, X, va Xy trong Vong A 1a N; va

X5 12 O, S hodc NR®; hoic trong d6 khi X, 1a CR® va X, 1a NR®, thi R® va R® c6 thé cling
nhau tao thanh vong heteroxyclyl c6 tir 5 dén 6 canh duoc ngung tu véi Vong A, ma
heteroxyclyl cé thé tuy v chta nguyén tir khac loai khac dugc chon tr N, O va. S;
heteroxycly! dd ngung tu nay cé thé cén chira cacbonyl hoidc -S(0), & lién ké nguyén tir
khéc loai & trong do; va c6 thé con dugce thé béng mot hodc hai phﬁn tr thé duoc chon tir
nhém gdm c6 -CH; va halo; R, R%, R, R’ va R® nhu duoc x4c dinh & trén.

Phuong 4n khac 12 hop chét c6 cong thic (I11):

Q - x14x2\
A X3
S

.
X4

N
H

| hodc mudi duge dung cua chiing; trong d6 X! 1a CH hoic CR’; X*1a N; X3 1a O, S, hoac
NR®; X* 13 CH hoic CR’; R? 1a —H hoic F; R’ 13 —S(0),NR'R",-SO,CHj; -C(O)NR'R", -
CN, C;-C, alkoxy,‘ C;-C, haloalkoxy hodc C;-C, haloalkyl; R® 1a H, -CH; hoic —
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CH,CHs;; va m_Si R' va R" doc 14p 1a —H hoic ~CHj; hoic trong d6 khi X, 1 CR® va X; 1a
NRS, thi R® va R® c6 thé cing nhau tao thanh vong heteroxyclyl ¢6 tir 5 dén 6 canh dugc
ngung tu voi Vong A, ma heteroxyclyl cé thé tity § chita nguyén tir khac loai khac dugc
choh tir N, O va S; heteroxyclyl d& ngung tu niy c6 thé con chita cacbonyl hoic -S(0), &
lidn k& nguyén tir khac loai & trong d6; va c6 thé con duoc thé bing mot hoic hai phn tir

thé duoc chon tir nhém gém c6 -CH; va halo; va R* nhu duoc xac dinh & trén.

Phuong 4n khéac 1 hop chét c6 cong thirc (III) hoic mubi dugc dung cia chung;
trong d6 X' 14 CH hodc CR’; X*1a N; X° 13 O, S, hoic NR® X* 1a CH hoic CR?; R* 1a —
"H hoic F; R’ 13 —S(O),NR'R"-SO,CHj;; -C(O)NR'R", -CN, C;-C, alkoxy, C;-C,
haloalkoxy hodc C;-C, haloalkyl; R® 13 H, -CH; hodc —CH,CHj;; va mdi R' va R doc 1ap
12 —H hodc —~CH, va R* nhu duoc x4c dinh & trén.

- Hop chét c6 cong thirc (III), nhu duoc xac dinh & trén trong d6 mot trong sd X' 1a
CH, X*1a N va X® 1a NR® va R® nhu dugc xac dinh & trén.

Phuong an khac 1a hgp chét c6 cong thire (II1), nhu duge x4c dinh & trén, trong d6

- R?13-S(0),CHs, -CHF, hodc ~OCHF,.
'-‘Phu’ong an khéc 1a hgp chét ¢ cong thire (II1), nhu dugc x4c dinh & trén, trong d6
R’ 14 —=S(0),NH,, -C(O)NH, hoic ~CN; va R® 14 -H hoac —CHj.
Hop chit c¢6 cong thirc (III), nhu duge x4c dinh & trén trong d6 mot trong s6 X' 1a
CH, X* 1a N va X° 12 NR% va R® nhu dugc x4c dinh & trén. |
Mot phuong 4n 13 hop chit c6 cong thirc (IV):
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hodc mubi duoc dung cia chung, trong d6 X' 13 CH hoic CR’; R’, néu c6 mit, 1a -CHj;

R? 14 -H hoic -F; R* 1a —H hodc —~CH;; va R® 1a —H hodc CH,.

Phuong 4n khéc 1a hop chét c6 cong thic (V):

R4
hodc mubi dugc dung cta chung, trong do X' 13 CH hodc CR’; R* 13 —H hodc —F; R* 1a -
" H hosic -CHs; R’, néu ¢6 mit, 14 —CH;; va R® 13 —H hodc —CHj; v6i didu kién 13 R® va R°
khong cung 12 —CHj ciing Iuc.
Phuong 4n khac 13 hop chét c6 cong thic (VI):

0 xt=N
| \

N\Re

hodc mudi duge dung, trong do X! 1a CH hoic CR® ; R*1a-H hoic —F; R'1a-H hoic -
CH3; R®, néu c¢6 mit, 1a —CHj; va R® 13 —=H hoidc —CH;; R’ 1a -CH; hodc -NR'R"; va mbi
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R' va R" doc lap 1a —H hodc —CHj; véi didu kién 12 R® va RS khong cung 1a -CHj; cing

Iac.

Phuong &n khac 1a hop chét_ c6 cong thirc (VII):

hodc mubi dugc dung, trong d6 mdt trong s6 X! va X* 13 CH, va nhém kia 13 CRS; R*1a-
H hodc —F; R* 1a —H hodc —CH;; R’ 13 -CH; hoic C;-haloalkyl ; va R® 1a —H hodc —CHs;
v6i didu kién 13 téng s6 phan tir thé R’ va R® trong Vong A ma 13 alkyl bang 0 hoic 1.

Theo mot khia canh, dbi v6i hop chit bat ky cé cong thac (1), (ID), (III), (IV), (V),
(VI) hosic (VII), hodc mudi dugc dung cia ching, R' 1a -H.

Theo mét khia canh, d6i véi hop chét c6 cong thire (1), hodc mudi duoge dung cia
ching, mi R? va R? doc 14p 1 -F hoic -H. Theo khia canh khac d6i voi hop chit bit ki
¢6 cong thirc (1), (ID), (IID), (IV), (V), (VI) hoac (VII), hoic mudi duge dung ciia ching,
R?1a -H hodc —F va R® 13 —H. Theo khia canh khac, d6i v6i hop chit bat ky ¢6 cong thirc
@), (ID, (I1), (IV), (V), (VI) hodc (VII), hoic mudi duge dung ctia ching, R* 14 -H va R’
la—H.

Theo mét khia canh, d6i v6i hop chit bat ky c6 cong thire (1), (ID), (IID), (IV), (V),
(V1) hodc (VII), hodc mudi duoc dung ciia ching, R* 13 —H. Theo khia canh khéc dbi véi
hop chit bét ky c¢6 cong thie (I), (ID), (IID), (IV), (V), (VI) hodc (VII), hogic mudi duge
dung cta ching, R* 13 -CH.

-10-
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Theo mét khia canh, d6i véi hop chét bét ky ¢é cong thic (1), (II), (IID), (IV), (V),
(VD) hodc (VII), hoic mudi dugc dung cta ching, R' 13 —H; R*vaR®dula-H; vaR*1a
—H hoac —CHa.

Theo mét khia canh d6i véi hop chit bit ky cé cong thic (II), (III) hodc (VII),
hodc mubi duoc dung cia ching, X' 13 CH hodc CR’. Theo khia canh khac caa phuong
4n nay, X*1a CR’.

Theo mot khia canh, d6i v6i hop chét bit ky c¢6 cong thire (1), (II) hoidc (I1I), hoic
mubi duge dung clia ching, Vong A tuy y va doc 18p 1a pyrazol, triazol, oxazol, thiazol,
oxadiazol hodc thiadiazol dugc thé.

Theo mét khia canh, di vai hop chit bét ky c6 céng thuc (II) hodc (III), hodc
mudi duogc dung cua chung, mdt trong s6 X*1a N va X°> 1aNR®.

Theo mét khia canh, déi véi hop chit bt ky c6 cong thirc (I),(II), (III), (V) hoic

~(VII), hodc mudi dugc dung ciia ching, R® 13 —S(0),NH,, -C(O)NH, hodc -CN; va R® 13
- —H hoic —CHj. Theo mdt khia canh, dbi vdi hop chit bét ky c6 cong thirc (I),(ID), (IID),
(V) hoic (VII), hoic mudi dugc dung cta ching, R’1a —S(0),CHj3, -CHF, hodc -OCHF,.
" Theo mot khia canh, d6i v6i hop chét bt ky c6 cong thire (T), (IT) hodc (IIT), hodc
mudi duoc dung ciia ching, X* 13 CR’ va X° 13 NR® va cé4c phan tir thé R® va R® cung

~-nhau tao thanh vong heteroxyclyl ¢6 tir 5 dén 6 canh dugc ngung tu v6i Vong A, dugc

- chom tir:
14)(2 2
X \N x14x\ «
N X14 X =
‘}‘LJ\C> ‘}LL S \> \N _ \N
()] w1
\Rs 0 \RB 5 \ o
, va 0

Theo khia canh khac X'laCHvaX*1aN trong vong c6 hai vong dugc tao thanh
tir Vong A va vong di vong duoc tao thanh béi R’ va R® & trén.
Theo khia canh khéc, d6i véi hop chét bt ky c6 cong thirc (1), (I) hodc (III), hodc

mubi duoc dung ciia ching, X* 13 CR’ va X° 1a NR® va cac phén tir thé R’ va R® cing

-11-
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nhau tao thanh vong heteroxyclyl ¢6 tir 5 dén 6 canh dugc ngung tu véi Vong A, duogc

chon tir:

Theo khia canh khic X' 13 CH va X>1aN trong vong c6 hai vong dugc tao thanh

tir Vong A va vong di vong duoc tao thanh bdi R® va R® & trén.

Phuong 4n bét ky dwgc mé ta trong ban md ti ndy c6 thé dugc két hop véi phuong 4n

“thich hop khac bt ky duge mé ta trong ban md ta nay dé tao ra cac phurong 4n bd sung.

Vi du, khi mot phuong an md ta riéng r& hodc tong hgp cac nhom cé the c6 doi véi R' va

phuong 4n riéng r& md ta cac nhém c6 thé c6 ddi véi R%, can hiéu ring cic phuong an

nay c6 thé dugc két hop d€ tao ra phuong an bo sung st dung cac nhom c6 the c6 doi véi

R! v6i cac nhém c6 thé c6 dbi vai R%. Tuong ty, viée st dung bao ham phuong an bat ky

duogc chi ra mot cach riéng 1& dbi vei RL, REL R RY RS RS, R R X, X2, X3 X4, Vong

A, R' va R" két hop v6i phuong 4n cu thé bat ky dugc chi ra dbi v6i mdi bién con lai.

Hop chit theo sang ché bao gdm cac hop chét sau:

Vi du S6 Céu tric Tén
1 0 N{ 1-Metyl-4-[({(1IR,2R  hodc 18§,25)-2-[4-
OiiNH N (1H-pyrazol-3-yl)benzoyl]-
O o N xyclohexyl} cacbonyl)amino]-1H-pyrazol-
3-carboxamit
SN
\\k
(+)-trans hodc (-)-
trans

-12-




28723

1-Metyl-4-[({(1R,2R)-2-[4-(1H-pyrazol-3-
yl)benzoyl]xyclohexyl} cacbonyl)amino]-
1H-pyrazol-5-carboxamit

1-Metyl-4-[({(1R,2R)-2-[4-(3-metyl-1H-
pyrazol-5-

yl)benzoyl] xyclohexyl}cacbonyl)amino]-
1H-pyrazol-5-carboxamit

1-Metyl-4-[({(1R,2R)-2-[4-(3-metyl-1H-
pyrazol-5-

yl)benzoyl]xyclohexyl} cacbonyl)amino]-
1H-pyrazol-3-carboxamit

5a

(-)-trans

(1S,2S hodc 1R,2R)-N-(3-Xyano-1-metyl-
1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-
pyrazol-5-

yl)benzoyl]xyclohexancarboxamit
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5b o N (IR,2R hodc 18,2S)-N-(3-Xyano-1-metyl-
» LNH%” 1H-pyrazol-4-y1)-2-[4-(3-metyl-1H-
o W pyrazol-5-
yl)benzoyl]xyclohexancarboxamit
Z4 ’NH
=N
(+)-trans
6 Q /CL" (1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-
e
O): o yl)benzoyl]-N-(1H-pyrazol-4-
. yl)xyclohexancarboxamit
S
Z ’NH
o
7 (1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-
yl)benzoyl]-N-(4-0x0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-
yl)xyclohexancarboxamit
8 (( IR,ZR)-N-[1-Metyl—S-(metylsu].fonyl)—

1H-pyrazol-4-yl]-2-[4-(1H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit
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(1R,2R)-N-[3-(Diflometoxy)-1-metyl-1H-

| pyrazol-4-yl]-2-[4-(1H-pyrazol-5-

yl)benzoyl|xyclohexancarboxamit

10

(1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-
yl)benzoyl]-N-(1-metyl-3-sulfamoyl-1H-

pyrazol-4-yl)xyclohexancarboxamit

11

(1R,2R)-N-(2,3-Dihydropyrazolo[5,1-
b][1,3]oxazol-7-y1)-2-[4-(3-metyl-1H-
pyrazol-5-yl)benzoyl]

xyclohexancarboxamit

12

(-)-trans

(1R,2R hodc 18,25)-N-(3-Xyano-1-metyl-
1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-

yl)benzoyljxyclohexancarboxamit
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13 (1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-
yl)benzoyl]-N-(1-metyl-5-sulfamoyl-1H-
pyrazol-4-yl)xyclohexancarboxamit

14 (IR2R va 18,25)-N-(5-Metoxy-1-metyl-
1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-
yl)benzoyl]xyclochexancarboxamit

SN
Ly
(*)-trans
115" (1R,2R)-N-[5-(Diflometyl)-1H-pyrazol-4-
yl]-2-[4-(5-metyl-1H-pyrazol-3-
yl)benzoyl]xyclohexancarboxamit
16 Q ENN (1R,2R)-N-(5-Metyl-4-0x0-4,5,6,7-
NH )

Oio 5 N? tetrahydropyrazolo[1,5—a]pyraz1n—3-y1)-2-
[4-(5-metyl-1H-pyrazol-3-
yl)benzoyl]xyclohexancarboxamit

SN
) N

17 Q :N\N (1R,2R)-N-(5-Metyl-4-0x0-4,5,6,7-

@: &N) tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)-2-
[4-(1H-pyrazol-3-
yl)benzoyl]xyclohexancafboxamit

SN
L\
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18a ? :N\N\ (1R,2R hodc 18,2S)-N-(5-Xyano-1-metyl-
N: 0 1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-
N _
EE‘ yl)benzoyl]|xyclohexancarboxamit
>N
\ Nk
(-)-trans
18b (i /N‘N (13,28 hoac 1R,2R)-N-(5-Xyano-1-metyl-
@J NH% 1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-
=0\ yl)benzoyl]xyclohexancarboxamit
N
N
N
\NH
(+)-trans
19 0 /N\N_\ 1-Etyl-4-[({(1R,2R)-2-[4-(3-metyl-1H-
O)L N pyrazol-5-yl)benzoyl]xyclohexyl} -
“Z T HN
’ cacbonyl)amino]-1H-pyrazol-5-carboxamit
or
)N
20 o N N,1-Dimetyl-4-[({(1R,2R va 18§,25)-2-[4-
NHL/;N (1H-pyrazol-3-yl)benzoyl]xyclohexyl}-
° 0 NH cacbonyl)amino]-1H-pyrazol-3-carboxamit
SN
\ N
(x)-trans
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21

N, 1-Dimetyl-4-[({(1R,2R)-2-[4-(5-metyl-
1H-pyrazol-3-yl)benzoyl]-
xyclohexyl} cacbonyl)amino]-1H-pyrazol-

5-carboxamit

22

5-Metyl-4-[( {(1R,2R)-2-[4-(3-metyl-1H-
pyrazol-5-yl)benzoyl]-
xyclohexyl} cacbonyl)amino]-1H-pyrazol-

3-carboxamit

23

4-[({(1R,2R)-2-[4-(1H-Pyrazol-5-
yl)benzoyl|xyclohexyl}cacbonyl)amino]-
1H-pyrazol-5-carboxamit

24

(1R,2R)-N-(4-Ox0-4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazin-3-yl)-2-
[4-(1H-pyrazol-5-

yl)benzoyl|xyclohexancarboxamit

25

(1R,2R)-N-[1-Metyl-5-(metylsulfamoyl)-
1H-pyrazol-4-yl]-2-[4-(3-metyl-1H-
pyrazol-5-

yl)benzoyl]xyclohexancarboxamit
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(1R,2R)-N-(1-Metyl-3-sulfamoyl-1H-
pyrazol-4-yl)-2-[4-(1H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit

(1R,2R)-N-[5 -(Dimetylsulfamoyi)— I-metyl-
1H-pyrazol-4-yl]-2-[4-(1H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit

o /N\N : (1R,2R)-N-(2-Metyl-4-0x0-4,5,6,7-
O)LNH S P tetrahydropyrazolo[1,5-a]pyrazin-3-yl)-2-
=0 o N

[4-(5-metyl-1H-pyrazol-3-

yl)benzoyl|xyclohexancarboxamit

SN

b N

o M (1R,2R)-N-(2-Metyl-4-0x0-4,5,6,7-

ng D tetrahydropyrazolo[1,5-a]pyrazin-3-yl)-2-

“FY O H
[4-(1H-pyrazol-5-
yl)benzoyl|xyclohexancarboxamit

LN

NH

(1R,2R)-N-[5-(Diflometyl)-1H-pyrazol-4
yl]-2-[4-(1H-pyrazol-3-

yl)benzoyl]xyclohexancarboxamit
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(-)-trans hodac (+)-
trans

31 o =N 4-[({(1IR,2R va 18,25)-2-[2-Clo-4-(1H-
?/Zj\ NH pyrazol-5-yl)benzoyl]
o 2
cl xyclohexyl}cacbonyl)amino]-1-metyl-1H-
pyrazol-5-carboxamit
7" “NH
=N
(2)-trans
32 e AJ({(IR2R va  18,28)-2-[2-Clo-4-(3-
NganHz metyl-1H-pyrazol-5-yl)benzoyi]
cl xyclohexyl}cacbonyl)amino]-1-metyl-1H-
pyrazol-5-carboxamit
7 NH
=N
(£)-trans
33 (IR,2R  va  18,25)-N-(5-xyclopropyl-1-
metyl-1H-1,2,3-triazol-4-y1)-2-[4-(1H-
pyrazol-5-yl)benzoyl]
xyclohexancarboxamit
34 o PN\_ 4-[({(1IR,2R hodc 18,25)-2-[2-flo-4-(1H-
o . pyrazol-5-yl)benzoyl]
H,N

xyclohexyl} cacbonyl)amino]-1-metyl-1H-

pyrazol-5-carboxamit

-20-
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4-[({(IR,2R hodc 18,2S)-2-[2-flo-4-(1H-

i

.

(-)-trans hodc (+)-
trans

35
Oi pyrazol-5-yl)benzoyl]xyclohexyl}
cacbonyl)amino |-1-metyl-1H-pyrazol-3-
carboxamit
7 NH
(-)- trans hodc (+)-
trans
‘36} o N/‘N 4-[({(IR,2R  hodc 18,25)-2-[2-flo-4-(3-
b~ metyl-1H-pyrazol-5-yl)benzoyl]
J~NH
- © o xyclohexyl}cacbonyl)amino]-1-metyl-1H-
pyrazol-3-carboxamit
7 "NH
=N
(-)-trans hoac (+)-
trans
37 Ci =N 4-[({(1IR,2R  hoac 18,25)-2-[2-flo-4-(3-
Oi Ji; metyl-1H-pyrazol-5-yl)benzoyl]
xyclohexyl}cacbonyl)amino]-1-metyl-1H-
pyrazol-5-carboxamit
d NH
(+)-trans
38 4-[({(1IR,2R  hogc 185,2S)-2-[2-flo-4-(3-

metyl-1H-pyrazol-5-yl)benzoyl]
xyclohexyl}cacbonyl)amino]-1H-pyrazol-

5-carboxamit
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39

(IR,2R hodc 18,25)-2-[2-flo-4-(3-metyl-

LN
NH
(:d/o : ? 1H-pyrazol-5-yl)benzoyl ]-N-(4-oxo-
F | 4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-3-
yl)xyclohexancarboxamit
z /NH
=N
(-)-trans hoac (+)-
trans
40 A[({(IR2R hoic 18,28)-2-[2-flo-4-(3-
metyl-1H-pyrazol-5-yl)benzoyl]
xyclohexyl} cacbonyl)amino]-1,2,5-
oxadiazol-3-carboxamit
trans
41 3-[({(IR,2R hoidc 1S,2S)-2-[2-flo-4-(1B-
pyrazol-5-yl)benzoyl]
xyclohexyl} cacbonyl)amino]-5-metyl-1,2-
oxazol-4-carboxamit
(-)-trans hodc (+)-
frans _
142 o‘ N// 1-Etyl-4-[({(IR,2R va 18,25)-2-[4-(1H-
NH‘[//LN pyrazol-5-yl)benzoyl]
0 o7 N xyclohexyl} cacbonyl)amino]-1H-pyrazol-
3-carboxamit
7 ,NH
=N
(&)-trans

-2
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43 (1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-
yl)benzoyl]-N-(1,3,4-oxadiazol-2-
yl)xyclohexancarboxamit

44 (IR,2R va 18,25)-N-(3-Metyl-1,2-oxazol-
5-yl)-2-[4-(1H-pyrazol-5-
yl)benzoyl]xyclohexancarboxamit

: 2 -N-(4- 1-1,3-0 -
|45 o '7/§ (IR,2R va 18,25)-N-(4-Metyl-1,3-0xazol
@w’ NHT N0 2-y1)-2-[4-(1H-pyrazol-5-
2 A0 yl)benzoyl]xyclohexancarboxamit
9
N
¢ NH
=N
(+)-trans
46 0 /‘N\N\ (IR2R va 18,2S)-N-(5-Xyano-1-metyl-
NOH% 1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-
\
N pyrazol-5-yl)benzoyl]
xyclohexancarboxamit
7 “NH
/
N
(x)-trans
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47 ) o sN 1R,2R va 18,28)-N-(3-Xyclopropyl-1,2,4-
NH thiadiazol-5-yl1)-2-[4-(1H-pyrazol-5-

yl)benzoyl]|xyclohexancarboxamit

4 /NH
=N

(*)-trans

| 48 — (IR,2R va 18,2S)-N-(3-Metyl-1,2-thiazol-
5-yl)-2-{4-(1H-pyrazol-5-

yDbenzoyl]xyclohexancarboxamit

49 (IR2R va 18,18)-N-(4-Xyano-3-metyl-
1,2-thiazol-5-yl)-2-[4-(1H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit

()-trans

Theo mot khia canh, hop chét ¢6 cdng thirc (I) dugce chon tir nhém ctia cac vi du
1249 dugc thé hién & trén, hoic mudi duoc dung cia ching. Can luu ¥ ring mot hop chét
bét ky trong sb cac hop-chét cu thé nay c6 thé dugc loai bé khoi phuong 4n bt ky trong
s6 cac phuong 4n di néu & day.

Khia canh khac 13 san phim c6 thé thu dugc bing quy trinh hoic vi du bét ky

duoc boc 16 trong ban mo ta nay.
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Pugc liét ké dudi day 1a cac dinh nghia cia cac thudt ngli khac nhau dugc dung

trong ban mo ta va cac yéu cau bao hd d€ mé ta mdt so thudt ngit duge st dung trong do.

bé tranh su khong rd rang can hiéu rang trong ban mo ta ndy khi mét nhém duge
néu 1a "duge x4c dinh & trén" thi nhém nay bao ham dinh nghia xuat hién dau tién va

rong nhat cling nhu 13 mdi va tit ca cac dinh nghia khic cda nhém do.

Dé tranh sy khong 6 rang can hiéu ring trong ban mo ta nay "C;-Cg" ¢ nghia 13
"~ nhém cacbon ¢6 1, 2, 3, 4, 5 ho#ic 6 nguyén tir cacbon, "C;-C4" c6 nghia 13 nhém cacbon
c6 1, 2, 3 hodc 4 nguyén tir cacbon, "C;-C3" ¢6 nghia la nhéom cacbon ¢é 1, 2 hodc 3

nguyén tir cacbon, va "C;-C," c¢6 nghia la nhém cacbon c6 1 hodc 2 nguyén tir cacbon.

Trong ban md ta nay, trir khi c6 chi din khéc, thuét ngit "alky " bao gém ca nhém
alkyl mach thing va mach nhanh va c6 thé 13, nhung khéng giGi han &, metyl, etyl, n-
propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl,

n-hexyl, i-hexyl hoic t-hexyl.

Trong ban mod ta ndy, trir khi ¢ chi din khac, thuat ngit "haloalkyl" c6 nghia 13
nhéﬁi'alkyl chira mot hoic nhiéu nguyén tir halogen, va bao gdm, nhung khong gidi han

&, monoflometyl, diflometyl, triflometyl, 1-floetyl, 2-floetyl, 2,2-difloetyl, 2.2,2-
trifloetyl, 3-flopropyl, 3,3-diflopropyl hodc 3,3,3-trifloetyl.

'Trong ban md ta ndy, trir khi c¢6 chi din khac, thudt ngir "alkoxy" bao gbém ca
nhém alkyl mach thing va mach nhanh chira nguyén tir oxy, ma diém gén ctia nhém nay
13 théng qua nguyén tir oxy. Cac vi du bao gdm, nhung khong giéi han &, metoxy, etoxy,

propoxy, i-propoxy, butoxy, i- butoxy, s-butoxy, t-butoxy, va nhom tuong tu.

Trong ban md ta nay, trir khi c6 chi din khéc, thuit ngit "haloalkoxy" c6 nghia 13
nhém alkoxy, nhur dwoc mé ta & trén, trong d6 mdt nguyén tir hydro nita trén phan alkyl
dugc thé bang nguyén tir halogen. Cac vi du vé ching bao gdm, nhung khéng gidi han &,
monoflometoxy, diflometoxy, triﬂomet;oxy, 2-floetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy,
3-monoflopropoxy, 3,3-diflopropoxy va 3,3,3-triflopropoxy.

Trong ban mé ta nay, trir khi c6 chi ddn khéc, thuat ngit "halo" ding dé chi flo, clo

hodc brom.
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Trong ban md ta ndy, trir khi ¢é chi din khac, thuit ngit "C;-Cg xycloalkyl" c6
nghia 13 nhém alkyl vong no c6 3-6 nguyén tir cacbon, va bao gdm, nhung khong giéi

han &, xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.

" Trong ban mb ta ndy, trir khi c6 chi din khéc, thuét ngir "heteroxyclyl cé tir 5 dén
6 canh" ding dé chi vong don vong no hoic no mét phin, khong thom chira tir 5 dén 6
nguyén tir vong, ma it nhit moét nguyén tir vong cia né duogc chon tir nito, luu huynh, va
oxy, va nhém -CHp- clia n6 c6 thé duoc thay thé tily ¥ bang nhém -C(O)-. Nguyén tir
nito ctia vong cé thé dugc oxy hoa tiy ¥ dé tao thanh N-oxit. Nguyén tir luu huynh cta
~ vong c6 thé duge oxy héa tiy ¥ dé tao thanh S-oxit hodc sulphon. Vong heteroxyclyl ny
c6 thé tiry ¥ duoc thé bang mot hodc hai phén tir thé dugc chon tir nhém goém cé metyl va
-:hélo. Céac vi du vé vong heteroxyclyl cd 5-6 canh bao gbm, nhung khéng gidi han &
pyrolidinyl, imidazolidinyl, oxazolidin, 4-oxooxazolidinyl, thiazolidinyl, piperidinyl,
pipérazinyl, 2-oxopiperazinyl,  isoxazolidinyl, isothiazolidinyl, pyrazolidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, thiomorpholinyl, oxazinanyl,
2—ox6pyrolidinyl, 1,3-thiazinanyl va oxo-1,3-thiazolidinyl. Trong ngi¥ canh ciia sing ché
) négf; heteroxyclyl c¢6 5-6 canh c6 thé dugc ngung tu véi Vong A khi X° 13 NR® va X* 1a
CR’ va phin tir thé R’ va R® cing nhau tao thanh heteroxyclyl. Hé vong duoc mé ta
trong doan ndy chi md t4 mot nira hé vong hai vong, va bao gébm nguyén tir nito va

nguyén tir cacbon tir Vong A, véi X' va X* nhu duoc x4c dinh d6i v6i cong thirc (I).

Pé tranh su khong 16 rang boi ‘heteroxyclyl dd ngung tu ndy c6 thé con chira
cacbonyl hoic -S(0), & lién k& nguyén tir khac loai & trong d6' trong dinh nghia ciia R’
va R®, n6 c6 nghia 14 nguyén tir vong & lién k& v6i nguyén tir vong khéc 102_11 trong di
vong dugc ngung tu c6 thé 13 cacbon cia vong duoc thé bdi oxo hoic nguyén tir luu

- huynh cta vong dugc oxy héa thanh S(0), 14n luot.

Trong ban md ta nay, trir khi ¢ chi din khac, thuit ngit "bénh dong mach vanh
nguy co cao" nhu diing trong ban mé ta nay ding dé chi hdi chimg mach vanh cip méi
xdy ra (ACS) hogc bang chit chi thi sinh hoc ciia chirc ning vi mach va tim. Chat chi thi
sinh hoc ndy c6 thé bao gém chét chi thi sinh hoc viém ch&ng han nhu leukotrien va
interleukin, s dém bach ciu va/hodc chét chi thi d6i vai chuc ndng tim va mach chéng

han nhu CFR, NT-Pro-BNP va/hoac TnT.
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Trong ban mé ta nay, tru khl c6 chi dan khac, cum tr "duoc dung" nhu ding &
day dung dé chi cac hop chét, nguyén liéu, dugc phdm, va/hoic dang lidu luong ma,
trong pham vi danh gi4 y t& hop 1y, thich hop dé sir dung trong su tiép xic voi mo cia
ngudi va dong vat ma khong gy doc, kich ung, dap tng di tng, hoic cic van dé hoic

bién chimg khac qua mirc, twong xtng véi ti 18 1oi ich/nguy co hop 1y.

Trong ban md ta nay, trir khi c¢é chi din khAc, éum tir "lugng hitu hiéu" c6 nghia
1a Iugng ctia hop chit hoac hop phdn ma da dé 1am cai bién dang ké va duong tinh triéu
chtng vd/hoic tinh trang bénh cin diéu tri (vi du nhu, tao ra dép tng I4m sang duong
tinh). Lugng hitu hiéu cta thanh phin hoat tinh @& sir dung trong dugc phim s& thay dbi
theo tinh trang bénh cu thé dugc diéu tri, do nghiém trong cda tinh trang bénh, thoi gian
diéu tri, ban chit cua liéu phéap ddng thoi, (cac) thanh phén hoat tinh cu thé dugc st
dung, (cac) ta dugc/(cac) chit mang duoc dung cu thé duge st dung, va cac yéu té tuong

tu trong hi€u bi€t va chuyén mon cta bac si tham gia.

Hop chit c6 cong thire (1), (I1), (IIL), (IV), (V), (VI) hogc (VII) c6 thé tao thanh
mudi axit hoic bazo duge dung dn dinh, va trong cic trudng hop ndy viée ding hop chét
du6i dang mudi c6 thé 13 thich hop. Céc vi du v& mubi cong axit bao gdm axetat, adipat,
ascorbat, benzoat, benzensulfonat, bicacbonat, bisulfat, butyrat, camphorat,
camphorsulfonat, cholin, xitrat, xyclohexyl sulfamat, dietylendiamin, etansulfonat,
fumarat, glutamat, glycolat, hemisulfat, 2-hydroxyetylsulfonat, heptanoat, hexanoat,
hydroclorua, hydrobromua, hydroiodua, hydroxymaleat, lactat, malat, maleat,
metansulfonat, meglumin, 2-naphtalensulfonat, nitrat, oxalat, pamoat, persulfat,
phenylaxetat, phosphat, diphosphat, picrat, pivalat, propionat, quinat, salixylat, stearat,
sucxinat, sulfamat, sulfanilat, sulfat, tartrat, tosylat (p-toluensulfonat), trifloaxetat, va
undecanoat. Cac vi du v& mudi bazo bao gdm mudi amoni; mudi kim loai kiém ching
han nhu mubi natri, lithi v kali; mudi kim loai kiém thd ching han nhu mubi nhom,
canxi va magie; mudi ciia bazo hitu co ching han nhu mudi dixyclohexylamin va N-
metyl-D-glucamin; va mudi cia axit amin ching han nhu arginin, lyéin, ornithin, va van
van. Ngoai ra, nhom chira nito bazo c6 thé dugc tao bac bén belmg. cac tadc nhan nhu: alkyl
halogenua bac thip, ching han nhu metyl, etyl, propyl, va butyl halogenua; dialkyl sulfat
chéng han nhu dimetyl, dietyl, dibutyl; diamyl sulfat; halogenua mach dai ching han nhur
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dexyl, lauryl, myristyl va stearyl halogénua; arylalkyl halogenua ching han nhu benzyl
bromua va cac tac nhan khac. Mubi chip nhin dugc v& mit sinh Iy khong ddc dugc uu
tién, mic du cac mudi khac c6 thé hiru dung, chéng han nhu trong vi€c tach hodc tinh ché

san pham.

Mudi c6 thé duoc tao thanh béi cac phuong thire thong thudmg, ching han nhu
bang cach cho dang bazo tu do cta san phdm phan tmg v6i mot hodc nhidu chét tuong
duong cuda axit thich hop trong dung moi hodc mdi truong trohg d6 mudi khong hoa tan,
hoic trong dung mdi ching han nhu nudc, ma dugc loai bé trong chin khéng hoic bing.
cach lam dong kho hodc bang cach trao dbi anion ctia mudi ndy vé6i anion khac trén nhwra

trao ddi ion thich hop.

Hop chét ¢ cong thirc (I), (II), (III), (IV), (V), (VI) hoic (VII) cé6 mét hodc nhiéu
- tam khéng ddi xtng, va cin hiéu ring viéc st dung nay bao ham tit ca c4c chit dong
phan 14p thé, bao gém chit déng phan dbi anh va chit ddng phan khong d6i quang. Do
d6, can hiéu ring, trong pham vi nhét dinh ctia hop chét c6 cong thirc (1), (ID), (IID), (IV),
(V), (VI) hoic (VII) c6 thé ton tai & dang c6 hoat tinh quang hoc hoic triét quang do mot
hoic nhidu nguyén tir cacbon khong di xtng, viée st dung nay trong dinh nghia ctia n6
bao gébm dang c6 hoat tinh quang hoc hodc triét quang b4t ky ma c6 hoat tinh néu trén.
Sang ché bao ham tit ca cac chit ddng phan lap thé c6 hoat tinh nhu duoc x4c dinh trong
ban mo ta nay.

Viéc téng hop cac dang c6 hoat tinh quang hoc c6 thé dugc thuc hién b%mg cac k¥
thuat tiéu chudn ciia héa hoc hitu co da biét rd trong linh vue, vi du bing cach tdng hop
tir nguyén liéu bat ddu c6 hoat tinh quang hoc hoic bing cach phén giai dang triét quang.
Céc chét triét quang c6 thé duogc tach thanh céc chit ddng phan d6i anh riéng 1é bing
cich st dung cic quy trinh dd biét (xem, vi du, Advanced Organic Chemistry: 3rd
Edition: author J. March, p104-107). Quy trinh thich hop gdm c6 su tao thanh cta din
xut khong dbi quang bang phéan Gmg ctia nguyén liéu triét quang v6i chét phu tro khong
d6i xtmg, sau do 1a sy tach, vi du bang séc ky, cia cac chit déng phan khéng déi quang
va sau d6 phan cit cac loai phu trg. Tuong tu, hoat tinh néu trén cé thé duoc danh gia

bang cach str dung cac k§ thuit phong thi nghiém tiéu chun dugc d& cap dén duéi day.
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Do d6, trong toan bd ban md ta nay, khi dé cap dén hop chét c6 cong thuc (1), (II),
(IID), (IV), (V), (VI) hodc (VII), cdn hiéu ring thuit ngit hop chit bao gdm chit ddng
phan, hdn hop ctia cac chit déng phan, va chit ddng phan 1ap thé ma 13 chét tc ché
FLAP.

Chat ddng phén 1ap thé c6 thé dugc tich bing cach st dung céac k§ thudt thong
thuong, vi du nhu sic ky hoic két tinh phan doan. Chit déng phan dbi anh c6 thé duoc
- phan lap bing cach tach chét triét quang vi du bing két tinh phan doan, phan giai hodc

HPLC. Chit dong phan khéng dbi quang c6 thé dugc phén 14p bing cach tach theo cac
tinh chét vét 1y khac nhau ctia chit ddng phan khong d6i quang, vi du, bang cach két tinh
~phéan doan, HPLC hoic sic ky nhanh. Theo cach khac chit ddng phan iap thé cu thé ¢
thé duoc tao ra bing cach téng hop khong dbi xting tir nguyén lidu bat ddu khéng dbi
_xtmg trong didu kién ma s& khong giy ra sy triét quang hda hodc su epime hda, hodc

bang cach tao din xuat, v6i chit phan tmg khong d6i ximg.

Khi cht dong phan 14ap thé cu thé duogc tao ra (dwoc tao ra bang cach tach, bing
cach tong hop khong dbi xtng, hodc bing phuong phép khéc) n6é dugce tao ra mdt cach
“thun lgi v& co ban 13 dwoc phan l4p tir chit ddng phan 1ap thé khac cta cting hop chét.
Theo mdt khia canh, hdn hgp chira chit ddng phan 1ap thé cu thé cta hop chit c6 cong
thiee (1), (), (III), (IV), (V), (VI) hodc (VII), c6 thé chira it hon 30%, cu thé 1a it hon
20%, va cu thé hon 1a it hon 10% theo khéi luong ciia chit ddng phén 14p thé khac cua
cung hop chét. Theo khia canh khac, hdn hop chira chit ddng phan 1ap thé cu thé ctia hop
chat c6 cong thirc (1), (IT), (IID), (IV), (V), (VI) hodc (VII), c6 thé chia it hon 6%, cu thé
14 it hon 3%, va cu thé hon 1a it hon 2% theo khéi luong ciia chit ddng phan 1ap thé khac
ctia hop chét. Theo khia canh khéc, hdn hop chira chit ddng phan 1ap thé cu thé ciia hop
chat c6 cong thirc (1), (II), (IID), (IV), (V), (VI) hodc (VII), c6 thé chira it hon 1%, cu thé
14 it hon 0,5%, va cu thé hon 14 it hon 0,3%, va cu thé hon nita 1a it hon 0,1% theo khéi
lugng cua chét déng phan 14p thé khac ciia hop chét.
Cén hiéu ring, trong pham vi nhét dinh cia hop chat c6 cong thirc (1), (ID), (IID),
-(IV), (V), (VI) hodc (VII), dugc xac dinh & trén c6 thé ton tai & cac dang hd bién, viée st
dung nay bao gbém trong dinh nghia ctia né dang hd bién bét ky ma cé hoat tinh néu trén.

Do d6, phan boc 16 nay d& cap dén tit ca cac dang hd bién cua hop chét c6 cong thirc (1),
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(ID), (IID), (IV), (V), (VI) hodc (VII), dit c6 dugc néu chi tiét mot cach rd rang trong ban
mo ta nay hay khong.

Ciing cén hiéu ring cac hop chét nhét dinh c6 cong thic (1), (IT), (IIT), (IV), (V),
(VI) hodc (VII), va mudi c6 duge tinh cta chang, cé thé tdn tai & dang solvat hoa ciing
nhu 1a khong solvat hoa ching han nhu, vi dy, dang hydrat hoa va dang khan. Cén hiéu
rang hop chét trong ban mé ta ndy bao ham tt ca cac dang solvat hoa. P& cho r6 rang, né
‘bao gbébm ca dang solvat héa (vi du nhu, dang hydrat hoa) ctia dang tu do cta hop chét,

ciing nhu 14 dang solvat héa (vi du nhu, dang hydrat héa) ciia mudi ctia hop chét.

 Pé cho 15 rang, can hiéu ring nguyén tir ctia hop chét c6 cong thuc (I), (II), (IID),
(IV), (V), (VI) hodc (VII), va ctia vi du hoic phuong an bit ky dugc bdc 16 trong ban md

© ta nay, dugc du dinh 13 bao ham tit ca cac chit dong vi ctia nguyén tir. Vi du, H (hay

hydro) bao gdbm dang ddng-vi bit ky cta hydro bao gdbm 'H, *H (D), va *H (T); C bao
gdm dang ddng vi bat ky ciia cacbon bao gém "°C, °C, va "C; O bao gém dang dong vi
bt ky cta oxy bao gdm '°0, 1’0 va *0; N bao gdm dang ddng vi bét ky ciia nito bao
gbm N, N va ’N; P bao gdm dang ddng vi bt ki ctia phospho bao gdm *'P va *P; S
bao gdm dang ddng vi bat ky ciia lru huynh bao gdm **S va *°S; F bao gém dang ddng vi
bét ky caa flo bao gdbm “F va '*F; Cl bao gdm dang dong vi bat ky ctia clo bao gdbm *°Cl,
37C1va *%Cl; va dang tuong t. Theo mot khia canh, hop chit ¢ cong thic (), (Ta), (II),
- (11D, (IV) hoic (V) bao gdm chit ddng vi cia nguyén tir dugce bao gdm trong ban md ta
~nay & luong twong Gng véi d6 nhidu trong tu nhién cta ching. Tuy nhién, trong cac
truong hop nhit dinh, c6 thé mong mubn 1am gidu mot hodc nhidu nguyén tir trong chét
ddng vi cu thé ma thuong c6 mit & do nhidu thdp hon. Vi du, 'H thuong c¢6 mit & do
- nhiéu 16n hon 99,98%; tuy nhién, theo mot khia canh, hop chét c6 cong thirc bat ky duoc
thé hién trong ban md ta nay co thé duogc 1am giau & ’H hodc *H & mdt hodc nhiu vi tri
khi H c6 mit. Theo khia canh khac, khi hop chét c6 cong thic bét ky dugc thé hién trong
ban mb ta ndy dugc lam gidu trong chit déng vi c6 hoat tinh phéng xa, vi du °H va '*C,
~ hop chit c6 thé hitu dung trong thir nghiém phan bd mé ciia thudc va/hodc chit nén. Can

hi€u rang sang ché bao ham tat ca cac dang dong vi nay.

Sang ché con d& xuit quy trinh diéu ché ctia hop chit c6 cong thirc (I) nhu dugc

- x4c dinh & trén ma c6 chira cac So dd phan tng 1-10.
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* Phuong phap diéu ché

Céc phan tng trong cic So dd 1-10 minh hoa con dudng tong hop ciia cic phan tir nhét
dinh c6 cong thic (I), trong do Rl, R? , 1§ , R4, va Vong A nhu dugc xac dinh trong cong
thire (I), R’ 12 nhém alkyl vi du nhu metyl hodc etyl, L;, L,, L3, va L; 1a nhém doi
chuyén, vi du nhu, Br, I, OTf, va PG; 1a nhém bao v¢ vi du nhu 2-metyltetrahydro-2H-
pyryl. |

Sodd1

HO g.OH

7
Rﬁ,@““ )

(3) )

U]

Céc phan mg trong So @6 1 minh hoa hai con dudng tdng hop ctia cac phan tir nhét dinh
c6 cong thic (D). ‘

Hop chét c6 cong thic (3) cé thé dugc phan Gmg véi hop chit c6 cong thic (4) dé
tao ra hop chét c6 cong thirc (2), hoic hop chét c6 cong thirc (3) c6 thé dugce phan tmg
v6i hop chét c6 cong thirc (5) dé tao ra hop chit c6 cong thirc (I). Mot trong hai phan tng
¢ thé dugc thuc hién trong sy ¢6 mat cda bazo, vi du nhu K,CO3 hodc Na,COs, va c6
- thé duoc thuc hién trong khoang nhiét d6 tir nhiét do trong phong dén hdi luu trong dung
moi hitu co, chéng han nhu dioxan hoic DMF, ma c6 thé dugc trén véi H,O. Phan ung
c6 thé dugc xuc tic bang chit phan Umg paladi, ching han nhu Pd(dtbpf)Cl, hoic
Pd(dppf)Cl,. Hop chit c6 cong thirc (2), c6 thé dwoc xir 1y bang axit vi du nhu HCI trong
dung moi hitu co vi du nhu MeOH hoaé dioxan tuy y trong sy c6 mdt cua nudc, trong

khoang nhiét d6 tir 0°C - 10°C, dé tao ra hop chét c6 cong thirc ().
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So db 2
=Xz
A%
L X
| (®)
— >
th\z(\?
LA
®) NHZ/L‘&
)
@) ® 0

Céc phan tng trong So d5 2 minh hoa hai con dudng téng hop cta cac phan tir nhét dinh

c6 cong thire (I).

Hop chit c6 cong thirc (6), c6 thé duoc tao thanh bang cach cho hop chét cé cong
thirc (7), phan tng v6i chét twong duwong tdng hop amoniac, vi du nhu NH,CI, va ¢6 thé
dugc thuc hién trong khoang nhiét do tir nhiét 4o trong phong dén héi luu trong dung
moi hitu co tro, chéng han nhu DMF, EtOAc, dicloetan hoic NMP, va trong sy c6 mat
cua bazo vi du nhu Et;N, DIPEA hodac DMAP. Phan ing cé thé dugc 1am cho thuan loi
bing chit phan tmg ghép cip, ching han nhu HATU, TBTU hodc T3P. Sau d6, hop chit ‘
c6 cong thirc (6), c6 thé duoc phan tng véi hop chét c6 cong thirc (8). Phan Gmg cé thé
dugc thyc hién trong su ¢cd mit clia bazo, vi du nhu Cs,CO;3 hodc NaO#Bu, va c6 thé
duoc thuc hién trong khoang nhiét do tir nhiét do trong phong dén hdi luu trong dung
mdi hitu co, ching han nhu dioxan. Phan tmg c6 thé duoc xtic tac béﬁg chét phan tmg Pd
thich hop, chidng han nhu hoac Pd(dppf)Cl, hodc Pd(OAc), bing cach st dung phéi tir
thich hop vi du nhu XantPhos, dé tao ra hop chét c6 cong thirc (I).

Theo cach khac, hop chit c6 cong thirc (7), c6 thé duge phan Gmg véi hop chat co
cong thic (9), ma phan tng co thé dugc thuc hién trong khoang nhiét do tur nhiét do
trong phong dén hdi luu trong dung méi hitu co tro, ching han nhu DMF, EtOAc,
dicloetan hodc NMP, va trong su c6é mét cia bazo vi du nhu Et;N, DIPEA hoic DMAP.
Phan tng c6 thé duoc 1am cho thuan loi bing chét phan tng ghép cip, ching han nhu

HATU, TBTU hoic T3P dé tao ra hop chit c6 cong thirc (I).
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X=Xz
/&A,'Xg

NH2 \)’(4.

(11 -

Phan {mg trong So d6 3 minh hoa con dudng tong hop ciia cac phan tir nhit dinh
c6 cong thic (3). |

Hop chét ¢ cong thirc (10), c6 thé dugc phan tmg v6i hop chét c6 cong thirc (11),
va ¢6 thé duoc thuc hién trong khoang nhiét dd tir nhiét do trong phong dén hdi luu trong
dung méi hitu co tro, chéng han nhu DMF, EtOAc, dicloetan hoic NMP, va trong su c6
mit cda bazo vi du nhu Et;N, DIPEA hoic DMAP. Phan tng c6 thé dugc 1am cho thuan
1oi bang chit phéan Gng ghép cép, ching han nhu HATU, TBTU hoic T3P dé tao ra hop

chét c6 cong thirc (3).

So db 4

(10) (7)

Céc phan tmg trong So d6 4 minh hoa hai con dudng tdng hop clia cic phan tir nhéit dinh
c6 cong thirc (7).
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Hop chét c6 cong thirc (10) c6 thé dugc phan tng véi hop chit cé cong thirc (4)
hodc cong thirc (5). Phan tmg c6 thé dugc thuc hién trong didu kién dugc md ta dbi voi

cac phan Ung twong tw dugc md ta trong So do 1.

So dd 5

(13) (31) ' (32) M

Céc phan {mg trong So d6 5 minh hoa con dudng tong hop cia cac phan tir nhét dinh cé

cong thire (I).

Hop chét ¢ cong thic (31), c6 thé duge tao thanh bang cach cho phan tng hop
chét c6 cong thirc (13), v6i hop chét c6 cong thirc (8), (9) hodc (11), dugc md ta trong
cac So dd 2 va 3, béng cach st dung cung diéu kién hoic diéu kién tuong tu nhu dugc

mo ta dbi v6i cac phan tng ctia hop chét (7) hodc (10) trong So dd 2 va So db 3.

Hop chét c6 cong thic (32), c¢6 thé duge tao thanh bing cach cho hop chit ¢
cong thirc (31) phan tmg v6i hop chét c6 cong thic (4) hodc (5), duoc md ta trong So dd
1, béng cach st dung cung diéu kién hodc diéu kién tuong tu nhu dugc mo ta ddi véi céac
phan Gng ctia hop chit (3) trong So db 1.

Hop chét c6 cong thic (I) c6 thé duogc tao thanh bing cach cho hop chit c6 cong
thirc (31) hodc hop chét cé cong thirc (32) phan tmg bing cach sir dung cing diéu kién
hotic diéu kién twong tw nhu dugc mo ta dbi voi cac phan tmg bién ddi hop chit c6 cong

thic (13) thanh h(fp chét ¢ cong thirc (10) trong So dd 5.

So dd 6
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(16) (15) (e (12)

Céc phan tmg trong So dd 6 minh hoa con dudng tong hop clia cic phan tit nhét dinh c6
cong thac (12).

Hop chit c6 cong thirc (15), c6 thé dugc tao thanh bang cach cho phan tmg hop
chét c6 cong thirc (16), v6i anion kim loai dugc tao thanh tir trwde vi du nhu anion lithi,
- cta hop chét c6 cong thie (17). Phan Gng ¢ thé dugc thuc hién trong dung méi hitu co
chfmg han nhu vi du nhu THF, va c6 thé duoc thuc hién & nhiét d6 thich hop chéng han
nhu duéi -70°C. N6 ciing ¢6 thé dugc tao thanh bing cich st dung cac quy trinh téng
~ hop duoc mo ta trong tai li€u vi du nhu Synlett 12 (2004) 2165-2166 hodc Tetrahedron
67 (2011) 3881-3886.

Hop chit c6 cong thirc (14) c6 thé dugc tao théﬁh bang cach xir 1y hop chét ¢
cong thirc (15) bing bazo, vi du nhu Et3N, va c6 thé dugc thuc hién trong dung méi hitu
co vi du nhu dioxan. Phan tng c¢6 thé duogc thuc hién & nhiét do ting cao vi du nhu 60°C.
Hop chét c6 cong thirc (14) c6 thé thu duoc trén thi truong hodc c6 thé dugc tao thanh
tuong tw véi cac quy trinh tdng hop twong tu véi cac quy trinh tdng hop dugc fné ta trong
tai li€u vi du nhu Synlert 12 (2004) 2165-2166 hodc J.Org.Chem. 71 (2006) 6254-6257.

Hop chét c6 cong thirc (12) c6 thé duoc tao thanh bang cach cho hop chét c6 cong
thirc (14), phan g véi hop chét cé cong thic (18). Phan ting c6 thé dugc thuc hién
trong dung mdi hitu co tro vi du nhu toluen va cé thé dugc thuc hién trong khoang nhiét
do tir nhiét d6 trong phong dén 220°C va c6 thé tiry ¥ duoc thuc hién trong su c6 mit clia
chit 1am én dinh vi du nhu hydroquinon hodc c6 thé dugc thyc hién trong khoang nhiét
dd tir -30°C dén nhiét d6 trong phong, tuy y trong su c6 mat cua chét xtc tac, vi du nhu
axit Lewis chéng han nhu AICI;.

So dd 7
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@1 (20) (19) (10)

C
4c phan tmg trong So d6 7 minh hoa con dudng tdng hop cuia cac phan tir nhat dinh c6
cong thirc (10). '

Hop chét c6 cong thirc (20) c6 th duoc tao thanh bang cach cho hop chét c6 cong
thirc (21) phan g véi chét clo héa vi du nhu SOCI, trong dung méi hitu co vi du nhu
DCM va trong khoang nhiét do tir -20°C dén hdi luu, va tiy ¥ trong sy c6 mit clia chét
xuc tac vi du nhu DMF, hoic bang cach str dung phwong phép khic dugc mé ta trong tai
lidu va da bibt dbi v6i ngudi c6 hiéu biét trung binh trong linh vyc.

Hop chit c6 cong thirc (19) c6 thé dugc tao thanh bang cach cho hop chét cé cong
thirc (20),7phén g v6i hop chét c6 cong thirc (22). Phan tng c6 thé dugc thuc hién
trong su ¢4 mat cua chét xtc tac vi du nhu chét xuc tac axit Lewis vi du nhu AICL; va tiry
¥ no co thé duoc thyuc hién trong sy c6 mit ciia dung moi hfru co tro vi du nhu DCM va

n6 c6 thé duge thuc hién trong khoang nhiét do tir 0°C dén 100°C

Hop chét c6 cong thirc (10) c6 thé dugc tao thanh bang cach cho phan ting hop
chét c6 cong thic (19) bang bazo, vi du nhu NaOH hodc LiOH trong dung méi hitu co vi
du nhu THF hoic MeOH, hoic hdn hop cla ching, va tuy y tfong su c6 mit cua nudc.
Phan tmg c6 thé dugc thyc hién trong khoang nhiét d tir 0°C dén hdi luu.

So dd 8
X722 Ly : X7X2
ANH . + — AN
xs//%( L4—U In xs,)\< D]
XG XS n
24) (25) 23)

Phan tng trong So dd 8 minh hoa con dudng tong hop ciia cic phan tir nhit dinh
c6 cong thire (23), trong d6 X; va X, nhu dugc md ta trong cong thirc (II), X5 thy ¥ va
doc 1ap dugce chon tir vi du nhu H, NO, hodc NHPG,; trong d6 PG, 1a nhém béo v¢, vi du
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nhu fert-butylcarbamat, X doc 14p dugc chon tir nguyén tir khac loai, vi du nhu N, O

hodc S, vanla 1 hoac 2.

Hop chit c6 cong thic (23) c6 thé dugc tao thanh bang céch cho phan Gng hop
chét c6 cong thirc (24), v6i hop chit cé cong thirc (25), trong d6 L, 12 nhém doi chuyén,
vi du nhu halogenua hodc sulfonyl este vi du nhu OTT, trong su cé mit cua bazo, vi du
nhu K,CO;, va trong su c6 mit cia dung mdi hitu co, vi du nhu MeCN hodc DMF, va
phénll'mg c¢6 thé dugc thuc hién trong khoang nhiét do tir 0°C dén hdi luu.

So dd 9
(0]
OH PN
O ¥f ="
) NH —_— —_— N
. XéDln ’bl 'mn xé‘hn
@) (28) (29) (26)

Céc phan tmg trong So d6 9 minh hoa con dudng tdng hop ctia cac phan tir nhat
dinh c6 cong thirc (26), trong d6 X, va n dugc x4c dinh trong So db 8.

Hop chit c6 cong thirc (28), c6 thé dugc tao thanh bang cach cho hop chit cé
cong thirc (27), phan g v6i ngudn nitrit vi .du nhu mubi nitrit vi du nhu NaNO,, trong
dung méi vi du nhu nudc, va trong su céd mdt cta axit vi du nhu HCl hoac CH;CO,H.
Phén tmg c6 thé dugc thuc hién trong khoang nhiét d¢ tir -5°C dénbnhiét do trong phong.
Hop chét c6 cong thire (29), c6 thé duge tao thanh bing cich cho phéan tmg hop chit cé
cong thirc (28), véi axit anhydrit vi du nhu trifloaxetic anhydrit, trong dung Ihéi hitu co,
vi du nhu THF, va trong khoéng nhiét d tir -5°C dén nhiét d6 trong phong. Hop chét c6
cong thirc (26), c6 thé dugc tao thanh bing cach cho hop chit c6 cong thirc (29), phan
ung vai alkynyl este vi du nhu etyl propynoat hodc metyl propynoat, trong dung moéi hitu
co vi du nhu xylen hodc o-xylen. Phan rng c6 thé duge thuc hién & nhiét do tang cao vi

du nhu tir nhiét do trong phong dén hdi luu.

So dd 10
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Cac phan g trong So 6 10 minh hoa con du(‘mg tdng hop ctia cac phan tir nhét
dinh c6 cong thirc (30), trong d6 R® 13 tiry ¥ dwoc chon tir H hodc nhém alkyl, vi du nhu
metyl, va X5 doc 1ap duqc chon tir vi du nhu H, NO, hodc NHPG:,. |

Hop chét c6 cong thire (33), trong d6 L, nhu duoc x4c dinh trong So dd 8, c¢6 thé
dugc tao thanh bang cach cho hop chit c6 cong thirc (31), phan ting v&i hop chét c6 cong
thirc (32) trong su ¢6 mit cda bazo, vi du nhu K,CO;, va trong su ¢c6 médt cia dung moi
hitu co, vi du nhu MeCN hoac DMF, va phan tmg c6 thé dugc thuc hién trong khoang
nhiét 4 tir 0°C dén héi luu.

Hop chét c6 cong thirc (30), c6 thé duoc tao thanh bang cach cho hop chét c6
cong thirc (33), phan Gng véi amin bac mdt, vi du nhu amoniac, hodc alkylamin, vi du
nhu amoniac, amoniac hydrat hodc metylamin, trong dung mdi hitu co, vi du nhu MeCN

hozic THF, va phéan ting c6 thé duoc thuc hién trong khoang nhiét do tir 0°C dén hi luu.

Nhiéu hoan vi ctia Vong A cé thé dugc mua hodc duge tong hgp bang cach su

dung di€u kién phan ng ti€u chuan.

Can hiéu ring c4c phan tng hitu co dugc mb ta trong ban md ta nay duoc thuc
hién theo quy tic thuc hanh phong thi nghiém d3 biét ddi véi nguoi c()rhiéu biét trung
binh trong linh vuc. Can hiéu ring mét sé phan mg duoc mo ta trong ban md ta ndy cb
thé tuy v dugce thuc hién theo thir tu khac véi tha ty néu trong ban mo ta nay. Can hiéu
rang chit ddng phan khong d6i xtmg ctia hop chit dugc mo ta trong ban mé ta nay c6 thé
dugc phan giai & giai doan bat ky trong-quy trinh tdng hop bang cach sir dung tac nhan
phan giai khong d6i xtmg duoc mo ta trong tai lidu va da biét ddi v6i nguoi c6 hidu biét
trung binh trong linh vuc hoidc bing cach st dung phuong phap sic ky khong dbi ximg
dugc mo ta trong tai liéu va da biét d6i voi ngudi c6 hidu biét trung binh trong linh virc

hodc nhu dugc mo ta thém trong céac vi du.
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Cén hiéu ring c4c nhém bao vé bd sung cd thé tly ¥ can thiét tréng mot s bude
duoc mé ta & trén, va cin hiéu thém rﬁng do d6 budc khir bao vé tuy y co thé duoc thuc
hién, bang cach sir dung phuong phap dugc mé ta trong tai liéu va da biét 16 dbi véi
ngudi c6 hiéu biét trung binh trong linh vurc. Sw bao vé va su khir bao vé ciia nhém chirc

dugc mé ta trong ‘Protective Groups in Organic Synthesis' 2" Ed, E.W. Greene and
P.G.M. Wuts, Wiley-Interscience (1991) va ‘Protective Groups ', P.J. Kocienski, Georg
Thieme Verlag (1994), ma tai li¢u cong bb nay duoc két hop trong ban mé ta nay dé
tham khdo. |

Stt dung trong v hoc va dugc hoc

Hop chét c¢é cong thuc (I), (1), (IID), (IV), (V), (VD) va (VI) c6 thé hitu dung
trong vi€c ngdn nglra hodc diéu tri bénh tim mach & dong véat cé vu, cu thé 1a nguoi.
Bénh tim mach bao gém, nhung khéng giéi han &, tinh trang bénh két hop v6i loan chire
ndng tim >Vé./h0é_ic loan chic nang vi mach va/hodc bénh 1y mach 16m, chﬁng han nhu
) éhimg vita xo dong mach, chimg xo cimg dong mach, bénh dong mach vanh bao gém
bénh dong mach vanh nguy co cao va én dinh (dirqc xac dinh dudi dang hdi chirng mach
vanh cip méi xay ra (ACS) hodc bang chat chi thi sinh hoc ciia loan chirc ning vi mach
va tim), nhdi mau co tim, su tai phat hep sau quy trinh tai tréi mau, suy tim, phinh dong
~ mach chi bung (AAA), bénh dong mach ngoai vi (PAD) bao gdm loan chirc ning cuong
cimg do bénh mach, dot quy, con thiéu mau thoang qua (TIA) va bénh than kinh do thiéu
méu cuc bd c6 thé dao nguoc (RIND), sa sut tri tué nhdi mau da dang va bénh dong
mach than.

Hop chat c6 cong thice (I), (D), (II), (IV), (V), (VI) va (VII) c6 thé hiru dung
trong viéc ngdn ngira hodc diéu tri bénh nhan con nguy co dbi vai sy kién tim mach mic
du didu tri cham séc tiéu chun (SoC), ching han nhw, nhung nhung khéng gi6i han &,
statin 1am giam lipit, khang tiéu ciu, chét trc ché ACS v chét phong bé beta.

Hop chat ¢6 cong thie (I), (ID), (IID), (IV), (V), (VI) va (VII) c6 thé hiru dung
trong viéc ngén ngira hodc diéu tri bénh than mén tinh.

Hop chét c6 cong thuc (I), (ID), (II), (IV), (V), (VI) va (VI) c6 thé hfru(dung

trong viéc ngin ngira hogc diéu tri bénh tiéu duong typ II va bién chimg ciia bénh tiéu
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duong typ II & dong vét c6 v, cu thé 1a ngudi. Piéu nay bao gbm va khong han ché &,

bénh 1y vi mach va mach 16n do tiéu duodng, bénh than kinh va bénh than.

| Hop chat ¢ cong thirc (I), (ID), (II1), (IV), (V), (VI) va (VII) c¢6 thé hitu dung
trong viéc ngin ngira hodc diéu tri bénh viém dudng ho hip va bién ching két hop vai
‘bénh viém dudng ho hdp & dong vét c6 v, cu thé 12 ngudi. Bénh viém dudng hé hip bao
gdm, nhung khéng gi6i han & bénh hen, bénh thuyén tic phdi mén tinh, khi thiing va
viém mii. ,

Hop chét ¢ cong thirc (1), (II), (II1), (IV), (V), (VI) va (VII) c6 thé hitu dung
trong viéc ngdn nglra hodc diéu tri bénh mach va viém than va bién chimg két hop véi
bénh than & dong vat c6 vu, cu thé 1a ngudi. Bénh mach va viém thén bao gém, nhung
khong giéi han & bénh than mén tinh, sy nhidm ddc than do thudc va doc t6, viém cudn
tiéu cau thin, hoi ching hu than, viém than IgA, bénh thén trio ngugc, xo chai ciu thin

khu tra ting ving, ban xuit huyét Henoch-Schénleins, va bénh thin do tiéu dudng.

Hop chét c6 cong thirc (I), (IT), (II), (IV), (V), (VI) va (VII) c6 thé hitu dung
trong viéc ngan ngira hodc diéu tri bénh gan nhiém md khong do rugu (NAFLD) va viém
gan nhiém m& khéong do rugu (NASH).

Diéu tri bang hop chét c6 cong thire (1), (IT), (IID), (IV), (V), (VI) va (VII) c6 thé
lam gidm ti 1€ mic bénh tim mach vd/hoiic mach nfo vd/hoic thin vi/hoic dong mach
ngoai vi va ti I¢ tr vong lién quan dén loan chuc ndng tim va/hodc loan chirc ndng vi
mach va/hodc bénh 1y mach 16n do tinh chéit va su éﬁh huong khang viém cua ching 1én

co ché hoat mach.

Hop chét ¢ cong thirc (1), (ID), (IIT), (IV), (V), (VI) va (VII) c6 thé dong vai tro dé
ngin chin hoic 1am giam nguy co phat trién loan chirc ning tim va/hoic loan chirc ning
vi mach vd/hodc bénh 1y mach 16n, ciing nhu 14 dé 1am tam ding hozc 1am chidm su tién
trién va/hoic thiic déy su thoai lui cda bénh tim mach vita xo ddng mach ngay khi n6 c6
bang chimg 14m sing, bao gdm viéc ding lugng hitu hidu dé didu tri hoic dé phong
ngira, khi thich hop, ciia hop chét c6 cong thirc (I) cho dong vat cé via, bao gdm ngudi,”
ma c6 nguy co phat trién ching vira xo dong mach hodc d& mic bénh tim mach vita xo

dong mach.
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Hop chét c6 cong thic (I), (D), (IID), (IV), (V), (VI) va (VII) c6 thé hitu dung
trong vi€c ngidn nglra hodc viéc lam giam ti 1¢ méc méi hodc d6 nghiém trong ctia cac su
kién cép tinh lién quan dén su thoat vi hodc su dn mon mang vita xo dong mach, bao

- gdbm, nhung khéng gidi han &, nhdi mau co tim, dau thit nguc khéng 6n dinh va dot quy.

Hop chit c¢6 cong thirc (1), (IT), (ITD), (IV), (V), (VI) va (VII) ¢ thé hiru dung
trong viéc ngan ngira hoic viéc 1am giam ti 16 mic méi hodic dd nghiém trong ciia cac su
kién cip tinh bang cach cai thién chirc ning vi mach, bénh 1y mach 16n va/hodc chirc

nang tim.

Hop chit c¢6 cong thirc (I), (IT), (IID), (IV), (V), (VI) va (VII) c6 thé hiru dung
trong viéc ngin ngira hoic viéc 1am giam sy tién trién ctia phinh déng mach chi bung

(AAA) va ti 1¢ médc méi cta sy thoat vi.

Dé tranh sy khéng 18 rang, nhu diing trong ban mé ta nay, thuat ngir "diéu tri" bao
gdm diéu trj tri liéu va/hodc phong ngira. "Piéu tri" ciing bao gbém viéc ding ciia hop
chét c6 cong thic (1), (1), (IID), (IV), (V), (VI) hodc (VII) dé 1am nhe bét triéu ching clia
bénh tim mach (bao gdm bénh dong mach vanh va bénh dong mach vanh nguy co cao)

va/hodc 1am yé€u di d¢ nghi€m trong, hoic su ti€n trién, ctia chung.

Do d6 hop chit duge boc 10 trong ban mo ta nay cé thé duogc chi dinh ca trong
diéu tri tri liéu vi/hodc phong ngira clia cAc tinh trang bénh nay.

Hop chit dugc boc 16 & day c6 uu diém 13 ching c6 thé hitu hiéu hon, it doc hon,
chon loc t6t hon, hiéu nghi€ém hon, tao ra it tdc dung phu hon, dugc hép thu dé dang hon,
va/hoic c6 bién dang duogc dong hoc tét hon (vi du d6 sinh kha dung qua duong miéng

cao hon va/hodc do thanh thai thip hon), so v6i cac hop chit da biét trong tinh trang k¥

thuat.
Liéu phép két hop

Hop chét c6 cong thirc bat ky trong cac cong thic (I), (I), (IID), (IV), (V), (VI)
hoic (VII), hoic mubi duge dung ciia ching, ciing ¢6 thé duogc ding két hop véi hop chét

khéc dung dé diéu tri cAc tinh trang bénh néu trén.
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Theo phuong 4n khéac, sang ché dé xuit liéu phap két hop trong d6 hop chat cé
cong thirc bit ky trong cac Cong thire (1), (IT), (IID), (IV), (V), (VI) hodc (VII), hoic mudi
dugc dung cta ching, va thanh phin hoat tinh thir hai dugc ding ddng thoi, lién tiép
hbéc trong hon hop pha tron, dé diéu tri mot hodc nhiéu tinh trang bénh liét ké & trén.
Dang két hop nay c6 thé dlic_rc ding két hop v6i mét hodc nhidu thanh phan hoat tinh

khac.

Hop chét duoc md ta & diy co thé dugc ding dé didu tri cac bénh tim mach,

chuyén héa va than két hop véi cac chit ma 1a

» thudc diu trj tim,

¢ thudc chdng ting huyét ap,

o thudc loi tiéu,

o tac nhan gdy gian mach mau ngoai vi,

e tic nhan diéu bién lipit,

e thudc chdng tiéu duémg,

o thudc khang viém

e chit chéng dong tu

¢ thudc khang tiéu ciu

Vi du v& cac chit trén bao gdbm, nhung khong gidi han &, glycosit cdy dia hoang,

chét chéng loan nhip tim, chit d6i khang kénh canxi, chét ttc ché ACE, chat phong bé thu
thé angiotensin (vi du candesartan), chit phong bé thu thé endothelin, chit phong bé P,
thudc 1oi tiéu thiazit, thudc 1gi tiéu méc, chit tc ché téng hop cholesterol chéng han nhu
statin (vi du Rosuvastatin), chit tc ché hép thu cholesterol, chit e ché protein vén
chuyén cholesteryleste (CETP), thudc chéng tiéu duong ching han nhu insulin va cac
chét trong t, cac chét tuong ty GLP-1, sulphonamit, chét Grc ché dipeptidyl peptidaza 4,
thiazolidinedion, chit wc ché SGLT-2, va thudc chéng viém ching han nhu chit dbi
khang NSAID va CCR2, chit chéng dong ching han nhu heparin, chit trc ché thrombin
va chét e ché cua yéu t6 Xa, chét uc ché két ty tiéu ciu, (vi du nhu chit dbi khang

- P2Y12 hoic ticagrelor) va chit trc ché neprilysin (vi du Sacubitril).
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Khi dugc ding trong tri lidu két hop, du tinh rang hop chit c6 cong thirc bat ky
trong cac Cong thic (1), (I), (I1T), (IV), (V), (VI) hoic (VII), hoic mubi duoc dung cta
chang va cac thanh phan hoat tinh khéc c6 thé duoc dl‘mg trong hop phan don 1¢, cac hop
phén hoan toan riéng 18, hoic dang két hop cua chung. Ciing du dinh ring c4c thanh phin

“hoat tinh c6 thé duoc st dung déng thoi, cuing mot lac, theo tuan tu, hoic riéng r€. (Cac)
~hop phin va (c4c) tAn sudt dung lidu luong cu thé cua lidu phap két hop phu thude vao
nhidu yéu td, bao gdm, vi dy, duong dung, tinh trang bénh cin diéu tri, kiéu bénh nhan,
cac tuong tac cb thé c6 bat ky giita cac thanh phéan hoat tinh khi duoc két hop vao hop
- phén don 1&, twong tic bat ky gitra cac thanh phén hoat tinh khi ching duoc ding cho con
vat mic bénh, va nhidu yéu té khac di biét dbi véi thiy thubc (trdng trudng hop bénh
nhan 1 ngudi), bac si thii y, va nhitng ngudi c6 hiéu biét trung binh khéc trong linh vurc.

St dung

Sang ché dé xuét phuong phap didu tri tinh trang bénh ma doi héi sy e ché cua
FLAP, ma phuong phap niy bao gdm budc ding lwong hiru hiéu dé diéu tri ctia hop chit
¢ cong thirc bat ky trong cac cong thie (1), (II), (IID), (IV), (V), (VI) hodc (VII), hodc

mudi duoc dung cta ching, cho ngudi mic, hodc dé bi mic, tinh trang bénh nay.

- Hop chit c6 cong thirc bat ky trong céc cong thirc (I), (ID), (III)‘, Iv), (V), (V)
hogc (VII), hoic mudi duge dung ciia ching, thuong dugc ding qua dudng miéng, ngoai
dudng tiéu héa, trong tinh mach, trong co, dudi da hoic theo dudng cé thé tiém duoc
khéac, ma, truc trang, am de_ld, qua da va/hodc duong mili va/hodc béng cach x6ng, & dang
duoc phém cO chtra thanh phﬁn hoat tinh hodc mubi hodc solvat dugc dung cida chung,
hoic solvat cia mubi nay, & dang lidu lugng dugc dung. Tuy thudc vao r6i loan va bénh

nhan can diéu tri va dudng dung, hop phan c6 thé duoc ding & cac lidu luong thay dbi.

Liéu luong hang ngdy thich hop ciia hop chét ¢ cong thic (I), (II), (III), (IV),
(V), (VI) hoic (VII), hoic mubi duoc dung ctia chiing, trong diéu tri tri liéu cho ngudi 13
khoang 0,0001-100 mg/kg khdi luong co thé, t6t hon 1a 0,01-30 mg/kg khdi luong co
thé.

Ché pham dung theo dudng miéng dugce wu tién, cu thé 13 vién nén hodc vién nang

ma c6 thé dugc tao ché phdm bing cic phurong phap da biét ddi véi ngudi cé hidu biét
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trung binh trong linh vuc dé cung cip lidu luong ctia hoat chit nim trong khoéng tir 0,1
mg dén 1000 mg vi du 1 mg, 3 mg, 5 mg, 10 mg, 25 mg, 50 mg, 100 mg,250 mg va 500
mg.

Do d6 theo khia canh khac sang ché d& xuit dugc phdm bao gdbm hop chét bat ky
c6 Coéng thire (I), (I), (IIT), (IV), (V), (VI) hodc (VII), hodc mudi dugc dung cia ching,

trong hdn hop pha tron véi chét bd trg, chit pha lodng va/hoic chit mang duoc dung.

Thit nehiém sinh hoe

Céc quy trinh thir nghiém sau dy c6 thé durgc thuc hién:

Thit nghiém lién két FLAP (Thit nghiém A)

_ H0‘p chit dwge thir nghiém trong thir nghiém lién két canh tranh bang céch st
dung *H-MK591 1am chét danh d4u. (Piéu ché MK-591 dugc md ta trong tai liéu Bioorg.
' Med.Chem. Lett. 1999, 9, 2391). 100.000 x g vién tir t& bao COS-7 dugc chuyén nap 6n
dinh bang plasmit biéu hién ALOX54P & ngudi 1a ngudn FLAP. Vién mang duoc tai tao
huyén pht trong chit dém (100 mM Tris-HCL, 0,05% Tween-20, 140 mM NaCl, 2 mM
EDTA, 0,5 mM DTT, 5% Glyxerol, d6 pH 7,5) dé tao ra nong do protein cubi cling bang
12 mg/ml (2 pg/giéng). D& thuc hién thir nghiém, 1,4 pl hop chit dugc pha ché vio dia
96 giéng trong diy pha lodng 3 14n trong ba ban sao. Sau d6 84 pl phéi tir phéng xa
(25000 CPM, ndng d6 cuéi cung 2 nM trong thir nghi€ém) duoc bb sung sau d6 13 84 wl
huyén phit mang va & & nhiét do trong phong trong thoi gian 60 phit. Sau khi loc, dia loc
dugc lam kho 12 gio ¢ nhiét do trong phé)ng (hodc 50°C ‘trong thoi gian 1 gio). Sau d6 bd
sung 50 pl chit nhdp nhay, bit kin dia loc va do hoat tinh phéng xa trong mdy dém
microbeta. Lién két diic hidu dugc x4c dinh 13 tong 1én két trir di lién két khong dic higu.
Tdng 1én két duge xac dinh dudi dang *H-MK591 dugc lién két véi mang khi khong cé
chét canh tranh, lién két khong dic hiéu dugc xac dinh dudi dang YH-MK3591 trong su co
mit cia 0,1 mM MK-591. Gi4 tri ICs, dwoc x4c dinh bing cach dung db thi % su trc ché
so vdi log ndng d6 hop chit va bang cach sir dung mé hinh dép g lidu Irgng mot vi tri.

Dit liéu dbi v&i mbi hop chit duge thir nghiém dugc thé hién trong Bang 1.

Béang 1
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Vidu 1Cso nM Vi du 1CsonM
1 73 25 25
2 34 26 290
3 37 27 65
4 136 28 3,9
5a 2500 29 48
5b 22 30 12
6 57 31 190
7 6,3 32 170
8 45 33 54
9 30 34 41
10 270 35 83
11 82 36 90
12 41 37 27
13 33 38 20
14 400 39 9
15 8,6 40 70
|16 22 41 160
17 20 ) 200
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18a 3700 | 43 140
18b 28 44 46 .
19 29 45 | 210
20 | 180 46 |86
21 1230 47 53
22 24 48 23
23 35 49 ' 44
24 8,1

Thit nghiém méu toan phan FLAP (Thit nghiém B)

Hop chit dugc thir nghiém vé su tic ché cua su san xuit LTB , trong mau toan
phin & ngudi méi thu dugc bang cach choc tinh mach bang céch st dung heparin dé
ngan chin sy von cuc. 1,5 pl hop chét hodc chit mang DMSO dugc pha ché vao cac
giéng cua dia giéng sau 96 giéng trong diy pha lodng 3 lén\. Sau d6 bb sung 500 pl mau
toan phan duoc heparin héa sau d6 1 i & nhiét do 37°C trong thdi gian 30 phut (phuong
phéap A) hoac 4 gid (phuong phap B). Tiép d6 chuyén 100 pl mau trong ba ban sao vao
0,5 pl canxi ionophor 2 mM dugc pha ché sén (calximyxin; A23187) trong dia 96 giéng
thir hai. Sau khi 0 & nhiét d¢ 37°C trong thoi gian 20 phut, 1am ding thir nghiém bang
cach bd sung 10 pl dung dich lamdimg (100 mM EGTA, d pH 7,4) va chuyén dia vao
nuée d4. Ly tam dia & tdc dd 3000 vong/phit & nhiét do 4°C trong thoi gian 10 phat va
chuyén 10 pl huyét twong sang dia 96 giéng méi chira 90 pl chit dém thir nghiém EIA
dugc pha ché sin (chit dém phosphat 0,1 M + BSA 0,1%). Sau d6 do LTB . bang céch st
dung céc chit phan tng tir EIA trén thi truong (Cayman Chemicals). Su san xuit LTB .
duoc xac dinh dudi dang ham lugng LTB , trong su c6é mit cua néng d6 nhét dinh cta

hop chét thir nghiém trir di ham luong LTB , trong sy c6 mat cua 5-[[4-[(2S,4R)-4-

-46-



28723

hydroxy-2-metyl-tetrahydropyran-4-yl]-2-thienyl]sulfanyl]-1-metyl-indolin-2-on 50 nM.
(DPiéu ché 5-[[4-[(2S,4R)-4-hydroxy-2-metyl-tetrahydropyran-4-yl]-2-thienyl]sulfanyl]-
1-metyl-indolin-2-on dugc mo ta trong tai li€u Org. Process Res. Dev., 2005, 9, 555-569
hodc EP623614 B1). Su uc ché cua su san xuit LTB . duoc xac dinh dudi dang ham
lugng LTB, trong su c6 mét cua ndng d6 nhit dinh cta hop chét thir nghiém duoc biéu
dién dudi dang % ciia ham lugng LTB , trong su co mat cia DMSO. Gia tri IC, | dugc
xéc dinh bing cach dung db thi % su trc ché so véi log ndng d hop chét va bang cach sir
dung mo hinh dép Ung lidu lwong mét vi tri. Dit liéu dbi v6i mdi vi du dugc thir nghiém

dugc thé hién trong Bang 2.

-47-



28723

Béng 2
Vidu | ICsq nM (phuong phdp A hodc | | Vi ICso nM (phuong phép A hodc
B) du |B)
1 112 (A) 25 |210(B)
|  2 60 (B) 26 |250 (B)
3 70 (B) 27 |55(B)
4 290 (B) 28 |380(B)
Sa Khéng xac dinh 29 330 (B)
5b | 95(B) 30 |50(B)
6 380 (B) 31 |390(B)
7 |40(B) 32 |915(B)
8 35 (B) 33 | 117 (B)
9 110 (B) 34 141(B)
10 |340 (B) 35 |79 (B)
1| 140 (B) 36 | 148 (B)
12 | 100 (B) 37 |40 (B)
13 {260 (B) 38 |69(B)
14 | 654 (A) 39 |34(B)
15 [28(B) 40 | 208 (A)
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16 |41 (B) 41 | 272(B)

17 | 18(B) 42 | 149 (A)

18a | Khong xé4c dinh 43 904 (B)

18b | 114 (B) 44 197 (A)

19 |80(B) 45 | Khong xac dinh
|20 |281(a) 46 | 170 (A)

21 | 360 (A) 47 |260(A)

22 | 740 (B) 48 270 (A)

23 | 130(B) 49 | 640 (A)

24 |18 (B)

ND = khéng xac dinh

Vi du thirc hién sdng ché

Bay git hop chit theo sang ché s& dugc giai thich thém bang cach vién din dén
cac vi du khong 1am gidi han sang ché sau day.

Trong céc vi du, phd khdi d6 phan giai cao dugc ghi nhén trén khéi phd ké
Micromass LCT duoc I8p vé6i giao dién phun dién tir (LC-HRMS). Céc phép do 'H NMR
duoc thuc hién trén quang phd ké Varian UNITY plus 400, 500 va 600 hoic quang phd
ké Varian INOVA 400, 500 va 600 hoic quang phd ké Bruker Avance 400, 500 va 600,
hoat dong & tin s& 'H I4n luot 13 400, 500 vi 600 MHz. Céc thi nghiém thuong duoc ghi
lai & nhiét d6 25°C. Su dich chuyén héa chit dugc dua ra theo phé‘m triéu v6i dung moi
1am ndi chudn. Séc ky nhanh dwogc thuc hién bang cich sir dung sic k¥ nhanh pha thing
trén hé théng Tinh Ché SP1™ tir Biotage™ bing cach sir dung silic oxit pha binh thudng
FLASH+™ (40 M, 25 M hoic 12 M) hoic Hop Chira SNAP™ KP-Sil (340, 100, 50

hoic 10) trir khi ¢6 chi din khac. Nhin chung, tAt ca cac dung méi dugce sir dung déu c6
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~ san trén thi trudng va thudc loai phan tich. Dung méi khan thudng dugc st dung cho céc
phan tmg. May Tach Pha dung trong cac vi du nay 1a c6t May Tach Pha ISOLUTE®.
Céc hop bhét trung gian va cac vi du dugc néu tén dudi ddy duoc goi tén bang cach sir
dung ACD/Tén 12.01 tir Advanced Chemistry Development, Inc. (ACD/Labs).

CAc chir viét tit sau ddy duoc sir dung:

AcOH axit axetic

aq trong nudc

Boc,O di-tert-butyl dicacbonat
DCE dicloetan

DCM diclometan

DEA dietylamin

DIPEA N, N-diisopropyletylamin
DMAP dimetylaminopyridin
DME dimetoxyetan

DMF N,N-dimetylformamit

DMSO dimetylsulfoxit

DPPA diphenyl phosphorazidat
dppf 1,1'-bis(diphenylphosphino)feroxen
dtbpf - 1,1'-bis(ditertbutylphosphino)feroxen

EtOAc etylaxetét

EtOH etanol

h gio

HATU (dimetylamino)-N,N-dimetyl(3-oxido-1H-[1,2,3]triazolo[4,5-
b]pyridinyl)metanimini hexaflophosphat

MeCN axetonitril
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MeOH metanol

min phut

MS khéi phé ké

NMP N-metyl-2-pyrolidon
NMR cdng hudng tir nhan

Pd(dppf)Cl,*DCM 1,1'-bis(di-tert-butylphosphino)feroxen paladi diclorua

rt nhiét d trong phong

sat no

SFC sdc ky 1ong siéu t6i han

T3P 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit

TBTU 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetrametylisouronium
Vtetraﬂoborat

THF tetrahydrofuran

TLC sic ky 16p méng

Xantphos  4,5-bis(diphenylphosphino)-9,9-dimetylxanten
- Tbng hop nguyén liéu bit diu va cic hop chét trung gian

Hop chit trung gian 1: Axit (1R2R va 1S,285)-2-[4-(1H-pyrazol-3-yl)benzoyl]-

xyclohexancarboxylic
o
o}

N
N

\ N
(x-trans)

Hbn hop cua axit (1R,2R va 15,25)-2-(4-bromobenzoyl)xyclohexancarboxylic
(200 mg, 0,64 mmol), axit 1H-pyrazol-3-ylboronic (129 mg, 1,16 mmol) va
Pd(dppf)CL,*DCM (46,5 mg, 0,06 mmol) va K,CO; (266 mg, 1,93 mmol) trong dioxan
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(4 ml)/nuée (4 ml) duge gia nhiét & hdi luu trong thoi gian 90 phut. Pha lodng hdn hop
bing EtOAc va nuée. Cac pha dugc tach riéng va rira pha nudc biang EtOAc. Axit héa
c4c 16p nude két hop bang HCI (6 M) dén khi d6 pH bing x4p xi 4-5 va chiét san phdm
vao EtOAc. Lam khd 16p hiru co trén Na,SO4, loc va lam bay hoi dé tao ra hop chit néu

& d& muc (240 mg) du6i dang chit rin mau niu.

MS m/z 299 (M+H)"

Hop chét trung gian 2: 4-({ [(1R,2R)—2—(4—Bromobenzoyl)xyciohexyl] cacbonyl}amino)-1-
metyl-1H-pyrazol-5-carboxamit

B& sung T3P, (50% trong EtOAc, 800 pl, 1,34 mmol) vao dung dich axit (1R,2R)-2-(4-
bromobenzoyl)xyclohekancarboxylic (200 mg, 0,64 mmol), 4-amino-1-metyl-1H-
pyrazol-5-carboxamit (180 mg, 1,28 mmol) va EtzN (356 pl, 2,57 mmol) trong EtOAc
kho (3 ml) va gia nhiét hdn hop phan trng & nhiét do 80°C trong thoi gian 4 gid trong 10
phan tmg vi séng. Pha lodng hén hop bing EtOAc va rira hai 1dn bang NaHCOj; (bdo hoa,
trong nudc) va nude mubi. Lam kho pha hitu co bing cach sir dung thiét bi tach pha va
1am bay hoi dung méi. Tinh ché hop chét bang HPLC diéu ché trén cot XBridge C18 (10
um 250x19 ID mm) bing cach st dung gradien ciia 30-85% MeCN trong hé chit dém
H,0/MeCN/NH; (95/5/0,2) & d6 pH 10 lam pha ddng. Thu gom céc phan doan mong

mudn va 1am bay hoi dung méi dé tao ra hop_chét néu & d& muc (130 mg, 47%).

'H NMR (400 MHz, CDCI3) & 1,2 — 1,54 (m, 3H), 1,70 (ddd, 1H), 1,81 — 1,98 (m, 2H),
2,02 — 2,17 (m, 2H), 2,78 — 2,94 (m, 1H), 3,56 — 3,73 (m, 1H), 4 — 4,1 (m, 3H), 6,11 (d,
2H), 7,55 — 7,65 (m, 3H), 7,81 (d, 2H), 8,00 (s, 1H)

MS m/z 433,1 [M+H]"

Hop chét trung gian 3: 3-Metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol
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Budc 1 - 3-Metyl-1-(tetrahydro-2H-pyran-2-yl)-1 H-pyrazol

Hoa tan 3-metyl-1H-pyrazol (2 ml, 24,8 mmol) trong 3,4-dihydro-2H-pyran (6,8 ml, 74,5
mmol). Bé‘ sung axit trifloaxetic (0,134 ml, 1,74 mmol) va 1am 4m dung dich trong 1én
‘nhiét d6 75°C trong thoi gian 18 gidr. Pha lodng hdn hop phan tmg bang Et,O va rira pha
hiru co bing NaHCO; (bdo hoa, trong nuéc), nuée va nuée mudi, loc bang cach st dung
thiét bi tach pha va cb trong chan khéng. Tinh ché phin cin bing sic ky nhanh
‘ ‘(10%—>20% EtOAc trong heptan) dé tao ra hop chét néu & d& muc phu. (2,4 g, 58%,
70% chit dong phan ding)

'H NMR (500 MHz, CDCl;) § 7,44 (d, 1H), 7,40 (s, 0,3H), 6,04 (d, 1H), 6,00 (s, 0,3H),
5,21-5,28 (m), 3,94 — 4,09 (m), 3,57-3,68 (m), 2,47 (s, OH), 2,31 (s, 1H), 2,26 (s, 3H), 1,9
—2,16 (m), 1,59 — 1,75 (m).

Buéc 2 - 3-Metyl-1-(tetrahydro-2 H-pyran-2-yl)-5-(4.4.5.5-tetrametyl-13 2-

dioxaborolan-2-vyl)-1H-pyrazol

B6 sung n-butyllithi (6,1 ml, 15,2 mmol, 2,5M trong THF) trong thdi gian 10 phat vao
dung dich 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol (2,4 g, 14,4 mmol) trong
THF (20 ml) & nhiét d6 -78°C. Trong khoang thoi gian 15 phut bd sung timg giot
tripropan-2-yl borat (3,7 ml, 15,9 mmol) & nhiét d6 -78°C va khudy hdn hop phan tmg
trong thoi gian 15 phut, sau d6 d& né dat dén nhiét d6 trong phong. B6 sung 2,3-
dimetylbutan-2,3-diol (1,88 g, 15,9 mmol) sau d6 1a AcOH (1,65 ml, 28,9 mmol) va
khudy hén hop phan tng & nhiét dd trong phong qua dém. Pha lodng hdn hQ'p_ phan Gng -
béng heptan va rtra pha hitu co bang NH,CI (trong nuéc), NaHCOj; (trong nuée) va nude
mudi, loc bang cach st dung thiét bi tach pha va c6. Pha lodng phan cin biang heptan va

c¢d dé tao ra hop chit néu & dé muc (3,86, 91%).
MS m/z 293,2 [M+H]"

Hop chét trung gian 4: 1-Metyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2H-pyran-2-
yD)-1H-pyrazol-5-yl]benzoyl} xyclohexyl]cacbonyl }amino)-1H-pyrazol-5-carboxamit
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Budc 1 - 4-({[(1R.2R)-2-(4-bromobenzoyl)xyclohexyl]cacbonyl}amino)-1-metyl-1H-

pyrazol-5-carboxamit

B4 sung Et;N (5,5 ml, 39,7 mmol) va T3P (50% trong EtOAc, 12 ml, 20,2 mmol) vao
dung dich axit (1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (3 g, 9,6 mmol), 4-
amino-1-metyl-1H-pyrazol-5-carboxamit (2,7 g, 19,3 mmol) va EtzN (5,5 ml, 39,7
mmol) trong EtOAc (45 ml) va gia nhiét hdn hop phéan ting & nhiét dd 75-80°C trong thoi
gian 2 gid. Pha loing hdn hop bang EtOAc (100 ml) va rira bbn 14n bang NaHCO; (bdo
hoa, trong nudc) va hai lan bang NH,CI (bdo hoa, trong nuéc) va nude. Lam khod pha
hitu co bang cach st dung thiét bi tach pha va loai bé dung méi trong chan khong. Hoa
tan phan cin trong EtOAc va rira pha hitu co hai 1in bang NaHCO; (bdo hoa, trong nudc)
va hai 14n bing NH,CI (bio hoa, trong nuéc) va cubi ciing 1a nudc. Lam khé pha hitu co
béng-cach str dung thiét bi tach pha, va loai bo dung mdi trong chan khong dé tao ra hop

chét néu & @ muc phu thé (3,55 g) dudi dang phan cin mau kem.

"H NMR (500 MHz, CDCLy) & 1,31 — 1,56 (m, 3H), 1,70 (qd, 1H), 1,81-1,97 (m, 3H),
2,07 —2,15 (m, 1H), 2,81 — 2,93 (m, 1H), 3,61 — 3,71 (m, 1H), 4,04 (s, 3H), 6,29 (s, 2H),
7,51 — 7,69 (m, 3H), 7,81 (d, 2H), 8,08 (s, 1H)

MS m/z 433 [M+H]"

Budc 2 -1-Metyl-4-({[(1R.2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-

5-yllbenzovl}xvclohexyl]cacbonyl }amino)-1H-pyrazol-5-carboxamit

- B6 sung 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazol (Hop chét trung gian 3, 4,2 g, 14,37 mmol) va dung dich K,CO; (3,19
g, 23,08 mmol) trong nuéc (35 ml) vao dung dich 4-({[(1R,2R)-2-(4-
- bromobenzoyl)xyclohexyl]-cacbonyl } amino)-1-metyl-1/-pyrazol-5-carboxamit ~ (Hop
chit trung gian 2, 2,5 g, 5,77 mmol) trong dioxan (35 ml) dudi khi nito. B sung



28723

Pd(dtbpf)Cl, (0,371 g, 0,58 mmol) va gia nhiét hdn hop thu dugc & nhiét do 70-80°C
trong thoi gian 20 phut va sau d6 & nhiét do 80°C trong thoi gian 30 phit. Pha lodng hdn
hop phén tng bang EtOAc (200 ml) va rira bing nudc mudi (bdo hoa). Chiét pha nuéc
hai 14n bang EtOAc va 1am kho pha hitu co két hop bang cach sir dung thiét bi tach pha
va co. Tinh ché phan cin bang sic ky nhanh (50—100% EtOAc trong heptan, sau d6 1a
100% EtOAc) dé tao ra hop chit néu & d& muc (2,15g, 72%).

'"H NMR (500 MHz, CDCLy) & 1,29 — 1,46 (m, 2H), 1,75 (dq, 3H), 1,85 — 1,98 (m, 2H),
2,02 (s, 1H), 2,04 (s, 3H), 2,14 (d, 2H), 2,32 (s, 3H), 2,62-2,45 (m, 1H), 2,93 (¢, 1H),
3,59 (td, 1H), 3,7 — 3,85 (m, 1H), 4,02 — 4,1 (m, 3H), 5,10 (t, 1H), 6,16 (s, 1H), 6,22-6,45
(bs, 2H), 7,60 (dd, 3H), 8,04 (dd, 2H), 8,13-8,33 (bs, 1H).

MS m/z 519,4 [M+H]"

Hop chét frung gian 5: Metyl 4-({[(1R,2R)-2-(4-
bromobenzoyl)xyclohexyl]cacbonyl} amino)-1-metyl- 1 H-pyrazol-3-carboxylat

B6 sung T3P (50% trong EtOAc, 1,9 ml, 3,2 mmol) vao dung dich axit (1R,2R)-2-(4-
bromobenzoyl)xyclohexancarboxylié (674 mg, 2,17 mmol), metyl 4-amino-1-metyl-1H-
pyrazol-3-carboxylat hydroclorua (457 mg, 2,38 mmol) va Et;N (0,63 ml, 4,5 mmol)
trong EtOAc (9 ml) va gia nhiét hdn hgp phin tng & nhiét 46 80°C trong thoi gian 2 gio
va sau d6 & nhiét do trong phong trong thoi gian 2 ngiy. Rira hdn hop phan ung bing
NaHCO; (bao hoa, trong nuédc), NH4Cl (bdo hoa trong nwdc) va nude mudi. Lam kho
pha hitu co bang cach st dung thiét bj tich pha va loai bé dung mdi trong chan khong.
A Tinh ché phén cin bang sic ky nhanh (50% EtOAc) dé tao ra hop chit néu & d& muc
(640 mg 66 %).

'H NMR (500 MHz, CDCls) § 1,26 — 1,35 (m, 1H), 1,35 — 1,49 (d, 2H), 1,57 — 1,7 (m,
1H), 1,88 (dd, 2H), 1,98 — 2,04 (m), 2,09 — 2,18 (m, 1H), 2,87 — 2,99 (m, 1H), 3,6 — 3,69
(m, 1H), 3,85 (s, 3H), 3,96 (s, 3H), 7,57 (d, 2H), 7,84 (d, 2H), 8,04 (s, 1H), 9,09 (s, LH).
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MS m/z 448 [M+H]"

Hop chét trung gian 6: 4-({[(1R,2R)-2-(4-Bromobenzoyl)xyclohexylJcacbonyl} amino)-1-
metyl-1H-pyrazol-3-carboxamit

N

o \

L

NH ;\
"///EO o NH

Br

Buée 1 - Axit 4-({[(1R.2R)-2-(4-bromobenzoyl)xyclohexyl]cacbonyl } amino)-1-metyl-

1 H-pyrazol-3-carboxyvlic

B sung LiOH (1 M trong nuéc) (3 ml, 3,00 mmol) vao dung dich metyl 4-({[(1R,2R)-2-
(4-bromobenzoyl)xyclohexyl]cacbonyl } amino)-1-metyl-14- -pyraéol-3-carbo_xylat (Hop
chét trung gian 5, 640 mg, 1,43 mmol) trong THF (3 ml) va MeOH (3 ml) va khudy hén
hop phan (ng & nhiét d6 trong phong trong thoi gian 2 giv. C6 hén hop phéan tng va bd
sung HCI (3,8 M, trong nudce) (1 ml) sau d6 1a nudce (20 ml). Chiét pha nudc hai 14n bing
EtOAc va loc pha hiru co két hop bang cach sir dung thiét bi tach pha va co dé tao ra hop
chéit néu & d& muc phu (640 mg, 103%).

MS m/z 432 [M-H]

Buéc 2 - 4-({[(1R.2R)-2-(4-bromobenzoyl)xyclohexyl]cacbonyl }amino)-1-metyl-1H-

pvrazol-S-carboxamit_

B6 sung DIPEA (0,68 ml, 3,9 mmol), TBTU (749 mg, 2,33 mmol) va amoni clorua (139
mg, 2,59 mmol) vao dung dich axit 4-({[(1R,2R)-2-(4-bromobenzoyl)xyclohexyl]-
cacbonyl}amino)-1-metyl-1H-pyrazol-3-carboxylic (563 mg, 1,30 mmol) trong DMF (5
ml) va khuéy hdn hop phéan tng & nhiét do tfong phong qua dém. Pha loding hdn hop
phén tmg bing DMSO va tinh ché bing HPLC diéu ché trén cot XBridge C18 (10 pm
250x50 TD mm) béng cach st dung gradien ciia 5-75% MeCN trong h¢ chit dém
H,0/MeCN/NH; (95/5/0,2) 1am pha ddng. Thu gom céc phin doan mong mudn, cd va
chiét bing EtOAc. Loc pha hitu co bang cach sir dung thiét bi tach pha va co dé tao ra
hop chit néu & d& muc (280 mg, 50%).
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'H NMR (500 MHz, DMSO-dy) 8 1,16 (dd, 1H), 1,33 — 1,55 (m, 3H), 1,67 — 1,85 (m,
2H), 1,90 (d, 1H), 2,02 (d, 1H), 2,81 — 2,92 (m, 1H), 3,63 — 3,71 (m, 1H), 3,79 (s, 3H),
7.46 (s, 1H), 7,64 (s, 1H), 7,73 (d, 2H), 7,93 (d, 2H), 8,04 (s, 1H), 9,75 (s, 1H).

Hop chét trung gian 7: (1R,2R va 185,25)-2-(4-bromobenzoyl)-N-(3-Xyano-1-metyl-1H-

pyrazol-4-yl)xyclohexancarboxamit

/ .
0 N
L AN :
oC
o W\
N
“
N

Br
(£)-trans

B& sung T5P (50% trong EtOAc, 1,6 g, 4,9 mol) vao hdn hop cia axit (1R,2R va 15,25)-

2-(4-bromobenzoyl)xyclohexancarboxylic (1,3 g, 4,1 mol), 4-amino-1-metyl-1/4-

pyrazol-3-carbonitril (0,5 g, 4,1 mol) va DMAP (1,0 g, 8,2 mol) trong DCE (10 ml) va
gia nhiét hdn hop phan ting trong 10 phan tng vi séng & nhiét dd 100°C trong thoi gian 1

gir. P& hdn hop ngudi xudng nhiét do trong phong va pha lodng bang DCM. Rira pha-
hitu co bang nudc mudi, 1am khd va cd va tinh ché phin cin bang sic ky nhanh (ete dau

mo: EtOAc, 3:1) dé tao ra hop chit néu & dé muc (0,4 g, 24%) dudi dang chét rin mau

tr.:fmg.

: 'H NMR (400 MHz, CDCl3) & 1,49-1,39 (m, 3H), 1,76-1,69 (m, 1H), 1,95-1,86 (m, 2H),

2,12-2,03 (m, 2H), 2,91-2,84 (m, 1H), 3,69-3,62 (m, 1H), 3,85 (s, 3H), 7,59 (d, 2H), 7,64

(s, 1H), 7,83 (d, 2H), 6 7,99 (s, 1H)

Hop chit trung gian 8: Axit (1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-
pyrazol-5-yl]benzoyl} xyclohexancarboxylic
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Bb sung K,CO5 (4,02 g, 29,05 mmol) va Pd(dtbpf)Cl, (0,28 g, 0,36 mmol) vio dung dich
axit (1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (2,26 g, 7,26 mmol) va 3¥mety1-
1-(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol
(Hop chit trung gian 3, 3,18 g, 10,89 mmol) dugc hoa tan trong 1,4-dioxan (40 ml) va
nude (20 ml). Hat chan khong hdn hgp va suc bang nito ba 1dn va sau d6 gia nhiét &
nhiét d6 80°C trong thoi gian 1 gid. Pé hdn hop ngudi xubng nhiét do trong phong va
pha lodng bang EtOAc. BS sung NaHCOg (bdo hoa, trong nudc) va axit héa hdn hop
bang KHSO, (1 M, trong nuéc). Cac pha dugc tach riéng va chiét pha nuéc hai 14n bang
EtOAc. Lam kho pha hiru co két hop bang cach sir dung thiét bi tach pha va loai b dung
moi trong chin khéng. Tinh ché phan cin thd bang HPLC diéu ché trén cot Kromasil C8
(10 pm 250x50 ID mm) bing cach sir dung gradien cia 30%—90% MeCN trong hé chit
dém H,O/MeCN/AcOH (95/5/0,2) 1am pha dong. Két hgp cic phan doan dugc chon va
c6 trong chén khong va chiét phin cin trong nuée hai 1an bang DCM. Lam kho pha hitu
co két hop bang cach sir dung thiét bi tich pha va loai bé dung méi trong chan khong dé
tao ra hop chit néu & dé muc (2,79 g, 97%) dué6i dang chét rin mau nau nhat.

"H NMR (500 MHz, CDCLy) & 1,21 - 1,64 (m, 6H), 1,71 - 1,94 (m, 4H), 2,02 - 2,12 (m,
2H), 2,23 - 2,31 (m, 1H), 2,34 (s, 3H), 2,52 - 2,64 (m, 1H), 2,93 - 3,02 (m, 1H), 3,53 -
3,66 (m, 2H), 4,11 - 4,19 (m, 1H), 5,13 (dd, 1H), 6,18 (s, 1H), 7,56 - 7,63 (m, 2H), 8,01 -
8,07 (m, 2H)

MS m/z 395,3 [M-HJ

Hop chit trung gian 9: Metyl 4-[(tert-butoxycacbonyl)amino]-1H-pyrazol-5-carboxylat

o =N
/%O)J\N/%\N

(0]

oA

.Bb sung di-tert-butyl dicacbonat (159 ml, 0,68 mol) vao metyl 4—amino—1H-pyrazol-3—
carboxylat (87,6 g, 0,62 mol) va pyridin (100 ml, 1,24 mol) trong MeOH (1 1) & nhiét do
10°C trong khoéang tﬁbi gian 15 phat. Khudy hdn hgp phan tng & nhiét d6 trong phong
trong thoi gian 5 gib. Loai bé dung mdi trong chan khéng. Tinh ché san phdm thd bang
cach két tinh tir MeOH (700 ml) d& tao ra hop chit néu & dé muc (80 g, 53%) duéi dang

chat ran mau tim.
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MS m/z 228 [M+H]"

'H NMR (400MHz, DMSO-ds) 1,47 (s, 9H), 3,83 (s, 3H), 7,70 — 8,20 (m, 2H), 13,45
(s, 1H)

Hop chét trung gian 10: Metyl 1-(2-bromoetyl)-4-[(terz-butoxycacbonyl)amino]-1H-
pyrazol-5-carboxylat ' '

. )OL ;N\N
/% A

07 NH O ;\\Br
BS sung 1,2-dibromoetan (1,97 ml, 22,8 mmol) vao dung dich metyl 4-[(tert
butoxycacbonyl)amino]-1H-pyrazol-5-carboxylat (Hop chét trung gian 9, 5,0 g, 20,7
mmol) va K,CO3 (4,3 g, 31,1 mmol) trong DMF (50 ml) & nhiét d§ 0°C trong khoang
thoi gian 10 phat va khudy hén hop phan tng & nhiét d trong phong trong thoi gian 5
gi(‘i B& sung nuéc vio hdn hop phan tmg va chiét pha nuéc bang EtOAc. Lam kho 16p
hitu co trén MgSO,, loc va lam bay hoi va tinh ché san phim thé bang sic ky nhanh
(5%—20% 2-metyipentan trong EtOAc). Lam bay hoi cac phan doan tinh khiét dén khé.

dé tao ra hop chit néu & d& muc (2,5 g, 35 %) duéi dang dau kh6éng mau.

'"H NMR (300 MHz, DMSO-dy) § 1,47 (s, 9H), 3,80 (t, 2H), 3,87 (s, 3H), 4,79 (t, 2H),
7,86 (s, 1H), 8,24 (s, 1H)

MS m/z 348 [M+H]"

Hop chit trung gian 11: fert-Butyl (4-»oxo-4,A5,6,7—tetrahydropyrazolo[1,5—a]pyrazin-3-

yl)carbamat

Al
O H

B6 sung amoniac hydrat (10 g, 287,2 mmol) vao dung dich metyl 1-(2-bromoetyl)-4-
[(tert-butoxycacbonyl)amino]-1H-pyrazol-5-carboxylat (Hop chét trung gian 10, 10,0 g,
28,7 mmol) trong MeCN (100 ml) va bit kin binh phan ing va gia nhiét & nhiét do 90°C
trong thoi gian 20 gio. Loai bdo dung mdi trong chan khong va tinh ché san phim tho
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bang sic ky nhanh, gradien rira giai (1%—10% DCM trong MeOH). Lam bay hoi céac
phan doan tinh khiét dén kho dé tao ra hop chit néu & d& muc (6,0 g, 83%) dudi dang
chét rdn mau tring. |

'H NMR (400MHz, DMSO-ds) § 1,47 (s, 9H), 3,60 (t, 2H), 4,22 (t, 2H), 7,76 (s, 1H),
7,95 (s, 1H), 8,30 (s, 1H)

MS m/z 253 [M+H]"

Hop chét trung gian 12: 3-Amino-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on
hydroclorua

fN
N

HCI HaN %;\\)
N

O H

B6 sung HCl (g) vao dung dich tert-butyl (4-oxo0-4,5,6,7-tetrahydropyrazolo[1,5-
a]pyrazin-3-yl)carbamat (Hop chét trung gian 11, 9 g, 35,68 mmol) trong MeOH (50 ml)
va khudy hdn hop phan tng & nhiét dd trong phong trong thoi gian 2 gid. Thu gom chét
két taa bang céch loc, ‘rL’ra bang EtOAc va 1am kho trong chan khong dé tao ra'h(_)*p chét

néu & dé muc (6,00 g, 89 %) dudi dang chét rin mau tring.
MS m/z 153 [M+H]"

Hop chit trung gian 13:  (1R,2R)-2-(4-Bromobenzoyl)-N-(4-0x0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)xyclohexancarboxamit

0 —N\
N
eepe
‘=0 o ”

Br
B& sung hén hop clia 3-amino-6,7-dihydropyrazolo[1,5-alpyrazin-4(5H)-on hydroclorua
(Hop chét trung gian 12, 1,0 g, 5,30 mmol) va Et;N (2,96 ml, 21,21 mmol) trong DMF
(10 ml) vaio dung dich ¢ .khuéy cia axit (1R2R)-2-(4-
bromobenzoyl)xyclohexancarboxylic (1,82 g, 5,83 mmol) va HATU (4,03 g, 10,60
mmol) trong DMF (10 ml), trong khoang thdi gian 5 phtit. Khudy hdn hop phan Gng &
nhiét d6 50°C trong thoi gian 15 gio. Pha loang hon hop phan tng bang EtOAc, va rira
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tuan tu b%lng NaHCOj; (bdo hoa, trong nudc), nude mudi (bdo hoa), va nudc. Lam khd
16p hitu co trén MgSO,, loc va lam bay hoi va tinh ché san phim thé bang sic ky nhanh
(1%—10% DCM trong MeOH). Lam bay hoi c4c phan doan tinh khiét dén kho dé tao ra

hop chét néu & d& muc (1,2 g, 51%) duéi dang chit riin mau tring.
MS m/z 445 [M+H]"

Hop chit trung gian 14: (1R,2R)-2-{4-[3-Metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-
pyrazol-5 -yl]benzoyl} -N-(4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-

yl)xyclohexancarboxamit
o =N
NH N
(o}

5

B6 sung Pd(dppf)CL*DCM (0,092 g, 0,11 mmol) vao dung dich (1R,2R)-2-(4-
bromobenzoyl)-N-(4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-
yl)xyclohexancarboxamit (Hop chét trung gian 13, 1,0 g, 2,25 mmol), 3-metyl-1-
(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol |
(Hop chét trung giail 3, 0,984 g, 3,37 mmol) va Na,CO; (0,952 g, 8,98 mmol) trong
dioxan (20 ml) va nude (5 ml) trong khoadng thoi gian 10 phit dudi khi nito. Khudy hén
hgp phan tng & nhiét do 90°C trong thoi gian 3 gid. Loai bé dung mdi trong chan khong
va pha lodng phin cin bang EtOAc. Rira pha hitu co tudn tr bing NaHCO; (bdo hoa,
trong nudc), dung dich nudce mudi (bdo hoa), va nuée. Lam kho 16p hitu co trén Na,SOy,
loc va lam bay hoi. Tinh ché san phim thoé bang sic ky nhanh (10%—50% 2-
metylpentan trong EtOAc) d8 tao ra hop chit néu & d& muc (1,0 g, 84%) dudi dang chat

xén mau vang.
MS m/z 531 [M+H]"

Hop chét trung gian 15: tert-Butyl [1-metyl-5-(metylsulfanyl)-1H-pyrazol-4-yl]carbamat

/N\
g L(N_
o N
Ho s
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B& sung EtsN (873 mg, 8,63 mmol) va DPPA (1,19 g, 4,32 mmol) vao dung dich axit 1-
metyl-5-(metylsulfanyl)-1H-pyrazol-4-carboxylic (400 mg, 2,32 mmol) trong tert-
butanol (15 ml) duéi khi tro va khudy hdn hop phén tmg & nhiét do 20°C trong thoi gian
2 gid va sau do6 gia nhiét dén hdi luu trong 13 gid nita. Co hdn hop thu dugc trong chan
khong va hoa tan phdn cin trong EtOAc. Rira pha hitu co bing nude va nude mudi, 1am
kho trén Na,SO,, loc va cb trong chan khong. Tinh ché phin cin bang sic ky cot silicagel
(9% EtOAc trong ete diu mo) dé tao ra hop chét néu & d& muc (330 mg, 58%) dudi dang
chét rin mau tring. '

MS m/z 244 [M+H]"

Hop chat trung gian 16: 1-Metyl-5-(metylsulfanyl)-1 H-pyrazol-4-amin hydroclorua

N,
/E<N~
~
HCIH,N
s

/
Suc HCl (g) vao dung dich tert-butyl [I—metyl-S-(metylsulfanyl)- 1H-pyrazol-4-
yl]carbamat (Hop chét trung gian 15, 1,6 g, 6,58 mmol) trong MeOH (30 ml) & nhiét do
20°C c6 khudy trong thoi gian 1 gio. C6 hdn hop phén Gng trong chin khong dé tao ra
hop chét néu & d& muc (1,56 g, thd) dudi dang chét rin mau vang nhat.
MS m/z 144 [M+H]"
Hop chit trung gian 17: (1R,2R)-2-(4-Bromobenzoyl)-N-[1-metyl-5-(metylsulfanyl)-1H-

pyrazol-4-yl]xyclohexancarboxamit
o =N
N
v
S

"/,/Eo AN

Br
B4 sung HATU (3,8 g, 9,99 mmol) vao dung dich c6 khudy cua axit (1R,2R)-2-[(4-
bromophenyl)cacbonyl]xyclohexan-1-carboxylic (2,3 g, 7,39 mmol) trong DMF (20 ml)
& nhiét d6 0°C. Bd sung ting giot dung dich 1-metyl-5-(metylsulfanyl)-1H-pyrazol-4-
amin hydroclorua (Hop chit trung gian 16, 1,5 g, 8,35 mmol) trong DMF (10 ml) va
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DIPEA (3,24 g, 25,07 mmol) vio hdn hgp phan tng & nhiét d§ 0°C va khudy hén hop
phan ing & nhiét d§ trong phong trong thoi gian 2 gio. CO6 hdn hop phan tmg trong chan
khéng va hoa tan phan cin trong EtOAc. Rira pha hitu co bang NaHCO; (bdo hoa, trong
nuéc) va nude mudi, 1am khd trén Na,SO, va cd trong chan khong. Tinh ché phén cin
bang cot silicagel (28% EtOAc trong ete diu mo) d8 tao ra hop chit néu & dé muc (2,1 g
65%) du6i dang chat rin mau vang.

'"H NMR (300MHz, DMSO-dy) & 1,19-1,09 (m, 1H), 1,43-1,31 (m, 3H), 1,93-1,73 (m,
3H), 2,11-2,08 (m, 1H), 2,24 (s, 3H), 3,04-2,95 (m, 1H), 3,72-3,64 (t, 1H), 3,81 (s, 3H),
7,57 (s, 1H), 7,75-7,72 (d, 2H), 7,94-7,91 (d, 2H), 9,42 (s, 1H)

MS m/z 436 [M+H]"

Hop chit trung gian 18: (1R,2R)-2-(4-Bromobenzoyl)-N-[ 1-metyl-5-(metylsulfonyl)-1H-
pyrazol-4-yl]xyclohexancarboxamit

o =N

L(N\ .
3
Bb sung tung phﬁn axit 3-cloperoxybenzoic (356 mg, 2,06 mmol) & nhiét do 0°C vao
dung - dich (1R,2R)-2-(4-bromobenzoyl)-N-[1-metyl-5-(metylsulfanyl)-1H-pyrazol-4-
yl]xyclohexancarboxamit (Hop chét trung gian 17, 600 mg, 1,4 mmol) trong DCM (10
ml). Khudy hén hop phan tng 0°C trohg thoi gian 40 phat. B6 sung timg phan axit 3-
cloperoxybenzoic (356 mg, 2,06 mmol) & nhiét d6 0°C vao hdn hop phan tng sau d6
* khuAy h3n hop & nhiét d¢ trong phong trong thdi gian 60 phit. Pha lodng hdn hop phan
mg bing DCM va rira pha hitu co béng nude va nude mudi, 1am kho trén Na,SOy, loc va
cb trong chan khong. Tinh ché phin cin bang sic ky silicagel (96% DCM trong MeOH)

dé taora hop chit néu & @& muc (630 mg, 98%) dudi dang chit rin mau tréng.
MS m/z 468 [M+H]"

Hop chit trung gian 19: tert-Butyl [3-(Diflometoxy)-1-metyl-1H-pyrazol-4-yl]carbamat
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N
(0] l \N
)(O)LHL/% F
T
F

B6 sung timg phan DIPEA (580 mg, 4,49 mmol) vao dung dich axit 3-(diflometoxy)-1-
metyl-1H-pyrazol-4-carboxylic (575 mg, 2,99 mmol) trong ter+-BuOH (20 ml) dudi khi
nito. B4 sung timng giot DPPA (1,0 g, 3,63 mmol) cé__khua‘iy vao hdn hop phan tmg va sau
d6 khudy né & nhiét d6 80°C trong thoi gian 12 gid. C6 hdn hop phan tng tfong chan
khéng va tinh ché phin can bang séc ky cot silicagel (5%—20% EtOAc trong dau mé) dé

tao ra hop chét néu & d& muc (630 mg, 80%) dudi dang diu mau vang nhat.

MS m/z 264 [M+H]"

Hop chét trung gian 20: 3-(Diflometoxy)- 1-metyl-1H-pyrazol-4-amin hydroclorua
/

N\ ’
J/\/<N
HCI HoN
(6]

T

F

F

Suc HCl (g) vao dung dich fert-butyl [3-(diflometoxy)-1-metyl-1H-pyrazol-4-
yl]carbémat (Hop chét trung gian 19, 500 mg, 1,90 mmol) trong EtOAc (20 ml) va khudy
hdn hop phan tng & nhiét do trong phong trong thoi gian 2 gid. C6 hdn hop phan tng
trong chan khéng va phén cin dugc rira bing dung dich EtOAc/ete ddu mé (5 ml, 1:1) @é
tao ra hop chit néu & dé muc (320 mg, 84%) duéi dang chit rin mau tréng.

'H NMR (300MHz, CDCL3) & 3,77 (s, 3H), 7,32 (t, 1H), 7,95 (s, 1H), 10,37 (bs, 2H)

Hop chét trung gian 21: (1R,2R)-2-(4-Bromobenzoyl)-N-[3-(diflometoxy)-1-metyl-1H-
pyrazol-4-yl]xyclohexancarboxamit '

/
N\

O L/<N
NH F

Br
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B6 sung DIPEA (778 mg, 6,02 mmol) va T3P (50% trong EtOAc, 1,92 g, 6,03 mmol)
vao dung dich axit (1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (514 mg, 1,65 -
mmol) va 3-(diflometoxy)-1-metyl-1H-pyrazol-4-amin hydroclorua (Hop chit trung gian
20, 300 mg, 1,50 mmol) trong EtOAc (10 ml) va khudy hdn hop phan tmg & nhiét do
75°C trong thoi gian 2 gio. C6 hdn hop phan tng trong chan khong va tinh ché phan cin
bang sic ky cot silicagel (5%—20% EtOAc trong diu mo) dé tao ra hop chit néu & dé
muc (360 mg, 52%) dudi dang chit rin mau vang nhat.

MS m/z 456 [M+H]"

- Hop chit trung gian 22: 1-Metyl-4-nitro-1H-pyrazol-3-sulfonyl clorua

/

N\
/L<N
O,N ,,O

/,S =
B Cl

(32%, trong nudc) (246 g, 3,84 mol) va khudy hdn hop phan tmg & nhiét do -10°C trong

thoi gian 1 gid trong bé nuée da/mudi véi khi SO, duge suc vio hdn hgp phén tng.

1 gid vao dung dich 1-metyl-4-nitro-1H-pyrazol-3-amin (13,5 g, 95 mmol) trong
AcOH/HCOsH (5:1, 180 ml) va HCI (12 M, trong nudce) (16 ml) ¢ nhiét d6 -10°C dudi
khi nito. B8 sung tirng phin dung dich mau vang duqc tao ra vao dung dich dugc tao ra
“tir trude tir Budce 1 trong thoi gian 1 gid din dén sy bay hoi ngay 1ap tic ctia nito. Khuiy
hdn hop phan g trong thoi gian 1 gior va ¢d trong chan khong. Pha lodng phin cin bang
EtOAc va rira pha hitu co hai 1in bing nuéc va hai 14n bang nudc mudi. Lam kho 16p
hitu co va ¢ trong chan khong dé tao ra hop chit néu & d& muc (15 g, 70%) duéi dang

cha‘it b4n rin mau vang.

MS m/z 227 [M+H]"

Hop chét trung gian 23: 1-Metyl-4-nitro- 1 H-pyrazol-3-sulfonamit
/

. N\
B
o,N” {0

,S~NH
o 2
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B6 sung timg giot dung dich cta 1-metyl-4-nitro-1-pyrazol-3-sulfonyl clorua (Hop chét
trung gian 22, 5,1 g, 22,6 mmol) trong THF (50 ml) trong thoi gian 1 gio vao dung dich
bdo hoa ctia amoniac trong THF (200 ml) & nhi¢t d6 trong phong va khuAy hdn hop phan
ung & nhiét do trong phong trong thoi gian 5 gi¢. Thu gom chit rén tao thanh bing cach
loc va rira bang DCM (100 ml), nuée (50 ml) va MeOH (50 ml) dé tao ra hop chit néu &
dé muc (2,4 g, 51%) duéi dang chit rdn mau tring.
- MS m/z 207 [M+H]"
Hop chét trung gian 24: 4-Amino-1-metyl-1H-pyrazol-3-sulfonamit

/

N\
J/\/<N
H,NT X0

/S~NH
O 2

Dung dich cta 1-metyl-4-nitro-1H-pyrazol-3-sulfonamit (Hop chét trung gian 23, 3,1 g,
15,0 mniol) trong MeOH (200 ml). B6 sung Pd/C (10%, 400 mg) va khu4y hén hop phan
tng & nhiét do trong phong trong thoi gian 6 gio dudi khi H, (g). Loc chét rén ra va cd
hdn hgp phan tmg trong chan khong. Rira chit rén thu duoc bing MeOH (50 ml) dé tao
ra hop chit néu & dé muc (2,1 g, 79%) duéi dang chét rin mau hdng nhat.

"H NMR (300 MHz, DMSO-dy) & 3,75 (s, 3H), 4,33 (s, 2H), 7,15 (s, 1H), 7,26 (s, 2H)
MS m/z 177 [M+H]

Hop chit trﬁng gian 25: (1R,2R)-2-(4-Bromobenzoyl)-N-(1-metyl-3-sulfamoyl-1H-

pyrazol-4-yl)xyclohexancarboxamit

O»NH@
5"

Br
B6 sung T5P (50% trong EtOAc, 3,61 g, 5,68 mmol), Et;N (861 mg, 8,51 mmol) va axit
(1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (500 mg, 1,61 mmol) vao dung dich
4-amino-1-metyl-1H-pyrazol-3-sulfonamit (Hop chét trung gian 24, 884 mg, 5,02 mmol)
“trong EtOAc (50 ml) va khudy hén hop phan tng & nhiét d6 80°C trong thoi gian 5 gio.
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Rira hdn hop phan wng bang NaHCO; (bdo hoa, trong nuéc), hai lin bing nudc va cudi
cing 13 hai 14n bang nudc mudi. Lam khé 16p hitu co trén Na,SO,, loc va cb trong chan
khong dé tao ra hop chit néu & d& muc (720 mg, 31%) dudi dang chit rin mau tring.
MS m/z 469 [M+H]"
Horp chét trung gian 26: 2,3-Dihydropyrazolo[5,1-b][1,3]oxazol

N< .

v N
B6 sung 1,2-dibromoetan (73,7 g, 392,5 mmol) vao dung dich 1H-pyrazol-3-ol (11 g,
130,83 mmol) va K,CO; (48,3 g, 349,3 mmol) trong MeCN (200 ml) & nhiét do trong
phong va gia nhiét hdn hgp phén g & nhiét do 80°C trong thoi gian 6 gid. Loc hdn hop
- phan tng va c6 dich loc trong chan khong va tinh ché bang sic ky nhanh (1%—2,5%
MeOH trong DCM ) @& tao ra hop chit néu & d& muc (4,0 g, 28%) duéi dang chét rin
‘mau vang.

"H NMR (300 MHz, CDCl;) § 4,30 (t, 2H), 5,06 (t, 2H), 5,34 (s, 1H), 7,36 (s, 1H)

MS m/z 111 [M+H]"

Hop chét trung gian 27: 7-Nitro-2,3-dihydropyrazolo[5,1-b][1,3]oxazol

N~

Lo

O,N
B6 sung HNO; (36,1 ml, 802,3 mmol) va H,SO,4 (36,1 ml, 676,8 mmol) trong khoang
thoi gian 1 gid vao dung dich 2,3-dihydropyrazolo[5,1-b][1,3]oxazol (Hop chét trung
gian 26, 15,89 g, 144,3 mmol) trong H,SO, (72 ml) & nhiét d6 0°C duéi khi nito va sau
d6 khudy hdn hop phan g & nhiét d6 trong phong trong thoi gian 16 gid. B6 sung hén
hop phén tmg vao nudc dé va chiét 16p nudce hai 1dn bang DCM. Lam kho 16p hitu co két
‘hop trén NaySO,, loc va lam bay hoi. Tinh ché san phim thd béng sic ky nhanh
(0%—100% EtOAc trong ete ddu mo) dé tao ra hop chit néu & d& muc (12,5 g, 56%)

dudi dang chét rin mau tring nho.

'H NMR (400 MHz, CDCl,) & 4,44 (t, 2H), 5,35 (t, 2H), 7,90 (s, 1H)
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MS m/z 156 [M+H]*

Hop chét trung gian 28: tert-butyl 2,3-dihydropyrazolo[5,l-b][1,3]0xazol—7—ylcarbamat

a
F0
0 >L _

Bb sung'di-ter't-butyl diéacbonat (21,1 g, 96,7 mmol) va Pd-C (2,1 g, 19,7' mmol) vao
dung dich 7-nitro-2,3-dihydropyrazolo[5,1-b][1,3]oxazol (Hop chét trung gian 27, 5 g,
32,23 mmol) trong MeOH (100 ml) va khudy hén hop phan (mg & nhiét do trong phong
- duéi khi H, (1 atm) trong thoi gian 35 gio. Loc hdn hop phan tmg, c6 dich loc trong chan
khong va tinh ché san phim thé bing sic ky nhanh (0%—90% EtOAc trong ete ddu mo)
@8 tao ra hop chét néu & d& muc (2,55 g, 35%) dudi dang chit rin mau vang nhot.

MS m/z 226 [M+H]"
Hop chit trung gian 29: 2,3-Dihydropyrazolo[5,1-b][1,3]oxazol-7-amin hydroclorua
MoN
Lo
HCI HoN
Suc HCI (g) trong thoi gian 1 gio & nhiét d§ trong phong vao dung dich zert-butyl 2,3-
dihydropyrazolo[5,1-b][1,3]oxazol-7-ylcarbamat (Hop chit trung gian 28, 500 mg, 2,22
mmol) trong EtOAc (20 ml). Co6 hdn hop phan g trong chan khong dé tao ra hop chat
néu & d& muc (350 mg, 98%) dudi dang chit rin mau tring nho.
'H NMR (300 MHz, DMSO-dj) & 4,32 (t, 2H), 5,17 (t, 2H), 7,41 (s, 1H)
MS m/z 126 [M+H]"
Hop chit trung gian 30: (1R,2R)-2-(4-Bromobenzoyl)-N-(2,3-dihydropyrazolo[5,1-

b][1,3]oxazol-7-yl)xyclohexancarboxamit
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o =N
N :
s
O
=0

Br
B& sung axit (1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (402 mg, 1,29 mmol)
vao dung dich 2 3-dihydropyrazolo[5,1-b][1,3]oxazol-7-amin hydroclorua (Hop chét
trung gian 29, 209 mg, 1,29 mmol), HATU (738 mg, 1,94 mmol) va DIPEA (0,90 ml,
5,17 mmol) trong DMF (6 ml) & nhiét d6 trong phong va khudy hdn hop phan tng &
nhiét do trong thoi gian 16 gid. C6 hdn hop phan tng trong chin khong va pha lodng
bang EtOAc. Rira pha hitu co hai l4n bang nudc mubi, 1am kho trén Na,SOy, loc va 1am
bay hoi. Tinh ché san phdm tho bing TLC diéu ché (9% MeOH trong DCM) dé tao ra
hop chét néu & dé muc (200 mg, 37%).

MS m/z 418 [M+H]"
Hop chét trung gian 31: Axit (5-metyl-1H-pyrazol-3-yl)boronic hydroclorua

HO
*B-OH

L
N Hcl

H
BS sung timg giot dung dich cia 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (Hop chét trung gian 3, 2,95 g, 10,10
mmol) trong MeOH (10 ml) & nhiét d6 0°C dén HCI (3M trong MeOH, 50 ml) va khudy
hén hop phan g & nhiét d6 trong phong qua dém. C6 hdn hop phén mg trong chin
khong va phﬁn can dugc rira bang hexan (2x20 ml) dé tao ra hop chét néu & dé& muc (1,3

g) du6i dang chét rin mau nau nhat.
MS m/z 127 [M+H]"

Hop chét trung gian 32: Etyl 5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-carboxylat

Q

/\O)\\QN
\

S

!
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B6 sung ting phin dibenzyl disulfua (101,9 g, 413,57 mmol) vao dung dich etyl 5-
amino-1-metyl-1H-pyrazol-4-carboxylat (10 g, 59,11 mmol) trong MeCN (400 ml) trong
khi nito va & nhiét do trong phong. BS sung timg phan CuCl (293 mg, 7,14 mmol) &
nhiét d6 trong phong vao hdn hop phan tng va khudy né & nhiét do trong phong trong
thoi gian 30 phat. B6 sung 3-metyl-1-nitrobutan (41,5 g, 354,26 mmol) vao hdn hop
phan tmg va khudy dung dich thu dugc & nhiét d6 trong phong trong thoi gian 30 phut va
sau d6 & nhiét do 60°C trong thoi gian 1 gid. P& hdén hop phan tng dat dén nhiét do trong
phong va loc chit ran ra. Co dich loc trong chan khong va tinh ché phin cin bang sic ky
cot silicagel (EtOAc/ete dau mo, 1:8) dé tao ra hop chit néu & d& muc (11,6 g, 71%) dudi

dang diu mau vang.
MS m/z 277 [M+H]"

Hop chét trung gian 33: Axit 5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-carboxylic
o

B
N
HO i
)\\g
\

S

cﬁ

B6 sung ting giot natri hydroxit (5,04 g, 126,01 mmol) trong nuéc (30 ml) & nhiét do
0°C vao dung dich etyl 5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-carboxylat (Hop chét
trung gian 32, 11,6 g, 41,98 mmol) trong MeOH (150 ml) va khudy hdn hop phan tmg &
nhiét do trong phc‘)ng\ trong thoi gian 15 gior. C6 hdn hgp phan tng trong chan khong, hoa
tan phin cin trong nudc va rira pha nude bang EtOAé. Diéu chinh d6 pH cia trong 16p
nuée vé 5~6 bing HCI (12 M, trong nudc) va thu gom chat rin tao thanh bang cach loc
va lam khé trong chan khong dé tao ra hop chit néu & dé muc (8,8 g, 84%) dudi dang

chét rin mau vang nhat.
MS m/z 249 [M+H]'= 249

Hop chit trung gian 34: tert-Butyl [5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-

yl]carbamat
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B6 sung Boc,O (30 g, 137,61 mmol) va EtN (10,7 g, 105,74 mmol) duéi khi nito vao

 dung dich axit 5-(benzylsulfanyl)-1-metyl-1 H-pyrazol-4-carboxylic (Hop chét trung gian

33, 8,8 g, 35,44 mmol) trong tert-butanol (200 ml). B sung ting giot diphenyl
phosphoryl azit‘(i9,5 g, 70,86 mmol) vao hdn hop phan tGng va khudy n6 & nhiét do
trong phong trong thoi gian 4 gid va sau d6 & nhiét do 88°C trong thoi gian 15 gio. Co
hdn hop phan tmg trong chan khong. Hoa tan phén cin trong EtOAc va rira pha hitu co
bﬁng NaHCO; (bao hda, trong nudc) va nude mudi, 1am khé trén Na,SOy, loc va cb trong
chan khong. Tinh ché phin cin bang sic ky cot silicagel (EtOAc/ete ddu mo, 1:6) dé tao
ra hop chit néu & d muc (9,8 g, 87%) duéi dang ddu mau vang.

MS m/z 320 [M+H]"

Hop chét trung gian 35: 5-(Benzylsulfanyl)-1-metyl- 1 H-pyrazol-4-amin hydroclorua

Suc HCI (g) vao dung dich tert-butyl [5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-
yl]carbamat (Hop chét trung gian 34, 9,8 g, 30,68 mmol) trong MeOH (150 ml) & nhiét
d6 trong phong trong thoi gian 6 h. C6 hdn hop phan tng trong chan khéng dé tao ra hop
chit néu & dé muc (7,5 g, 96%) duéi dang chét rin mau vang nhat.

MS m/z 220 [M+H]"

Hop chét trung gian 36: (1R,2R)-N-[5-(Benzylsulfanyl)-1-metyl-1H-pyrazol-4-yl]-2-(4-

bromobenzoyl)xyclohexancarboxamit
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B6 sung HATU (223 mg, 0,59 mmol) va 5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-amin
hydroclorua (Hop chét trung gian 35, 100 mg, 0,39 mmol) vao dung dich axit (1R,2R)-2- _
‘[(4-bromopheny1)cacbonyl]xy(;lohexan-l-carboxylic (122 mg, 0,39 mmol) trong DMF
(10 ml). B4 sung timg giot DIPEA (152 mg, 1,18 mmol) vio hdn hop phan tng va khudy
n6 & nhiét do 20°C trong thoi gian 15 gio. B sung nudce vao hdn hop phan tng va chiét
pha nudc bang EtOAc. Rira 16p hitu co biang NaHCO; (bdo hoa, trong nmuéc) va nudce
mudi, 1am khé trén Na,SO,, loc va cb trong chan khong. Tinh ché phin cin bing TLC
didu ché (EtOAc/ete ddu mo, 1:5) va tinh ché san phdm thd bang HPLC diéu ché trén cot
Sunfire C18 (150mm) bing cach str dung gradien cta 55-100% MeCN trong hé chét dém
H,O/HCO,H (99,5/0,5) 1am pha dong dé tao ra hop chét néu & d& muc (111 mg, 55%)
duéi dang chit rin mau tréng.

'"H NMR (300 MHz, DMSO-dy) & 1,23-1,12 (m, 1H), 1,52-1,37 (m, 3H), 1,94-1,74 (m,
3H), 2,11-2,07 (m, 1H), 3,06-2,98 (t, 1H), 3,26 (s, 3H), 3,74-3,66 (t, 1H), 3,89 (s, 2H),
7,06-7,03 (m, 2H), 7,25-7,21 (m, 3H), 7,57 (s, 1H), 7,74-7,71 (d, 2H), 7,95-7,92 (d, 2Hj,
9,36 (s, 1H)

MS m/z 512 [M+H]

Hop chit trung gian 37: (1R,2R)-2-(4-Bromobenzoyl)-N-(1-metyl-5-sulfamoyl-1H-
pyrazol-4-yl)xyclohexancarboxamit '

v o N

NH2

Br

Budc 1 - 4-({[(1R.2R)-2-(4-Bromobenzoyl)xyclohexyl]cacbonyl} amino)-1-metyl-1H-

pyrazol-5-sulfonyl clorua

Pha lodng hén hgp ctia (1R,2R)-N-[5-(benzylsulfanyl)-1-metyl-1H-pyrazol-4-yl]-2-(4-
bromobenzoyl)xyclohexancarboxamit (Hop chét trung gian 36, 7 g, 13,66 mmol) trong
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AcOH (60 ml) bing nudc va lam lanh xubng -10°C. Bé sung 1,3-diclo-5,5-
dimetylimidazolidin-2,4-dion (4,05 g, 20,56 mmol) trong mot phén & nhiét d§ -10°C va
khuAy hdn hop phan tng & nhiét d6 -5°C trong thoi gian 30 phit. B sung 1,3-diclo-5,5-
dimetylimidazolidin-2,4-dion (1,35 g, 6,85 mmol) & nhiét do 0°C va khudy hén hop phan
{ing trong thoi gian 30 phut. B sung 1,3-diclo-5,5-dimetylimidazolidin-2,4-dion (1,35 g,
6,85 mmol) & nhi¢t do khoang -5°C va khuAy hén hop phan Gng trong thoi gian 30 phut.
B6 sung 1,3-diclo-5,5-dimetylimidazolidin-2,4-dion (1,35 g, 6,85 mmol) & nhiét do
khoang -5°C va khudy hdn hop phan tmg duéi 5°C trong thoi gian 60 phut. Pha lodng
hdn hop phe’ui ng bing nudc va chiét pha nuéc bang DCM. Rira 16p hitu co bang
NaHCO; (8%, trong nudc) dén khi d6 pH cia trong 16p nudce bang khoang 6~7. C6 pha
hitu co trong chan khong dé tao ra hop chit néu & dé muc phy (12 g, tho).

MS 488 m/z [M+H] = /490

Birérc 2 - (1R.2R)-2-(4-Bromobenzovl)-N-(1-metyl-5-sulfamoyl-1H-pyrazol-4-

yl)xyclohexancarboxamit

Suc NH; (g) vao THF (300 ml) & nhiét d6 -5°C dén khi dung méi gan bdo hda. B sung
timg giot dung dich cta 4-({[(1R,2R)-2-(4-bromobenzoyl)xyclohexyl]cacbonyl}amino)-
1-metyl-1H-pyrazol-5-sulfonyl clorua (19 g, 38,87 mmol) trong THF (500 ml) c6 khudy
& nhiét do -5°C va khudy hdn hop phan tng & nhiét do trong phong trong thoi gian 30
4ph1'1t. C6 hdn hop phan tng trong chan khong va tinh ché phan cin bing sic ky cot
silicagel (EtOAc/ete ddu mé, 1:1) va sau do bang sic ky cot ap suit trung binh trén
silicagel bing cich st dung gradien cia 20%-45% MeCN trong hé chit dém
H,0/HCO,H (99,9/0,1) 1am pha dong dé tao ra hop chat néu & d& muc (12,0 g, 66%)

duéi dang chit rin mau tring nho.

'H NMR(400 MHz, DMSO-dy) & 1,21-1,10 (m, 1H), 1,52-1,32 (m, 3H), 1,83-1,72 (m,
2H), 2,08-1,90 (m, 2H), 2,90-2,83 (t, 1H), 3,71-3,65 (t, 1H), 3,95 (s, 3H), 7,76-7,74 (d,
2H), 7,79 (s, 1H), 7,95-7,93 (d, 2H), 8,03 (s, 2H), 8,82 (s, 1H)

MS 469 m/z [M+H]"

Hop chéit trung gian 38: 3-(Diflometyl)-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-4-amin
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Budc 1 - Etyl 3-(diflometyl)-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-4-carboxylat

B6 sung 3,4-dihydro-2H-pyran (1,3 g, 15,45 mmol) va axit 4-metylbenzensulfonic (400
mg, 2,33 mmol) vao dung dich etyl 3-(diflometyl)-1H-pyrazol-4-carboxylat (2,3 g, 12,10
mmol) trong THF (50 ml) va khudy hdn hop phéan tng qua dém & nhiét do trong phong.
C6 hdn .hqp phan Gng trong chan khong va pha loang phin cin biang NaHCO; (trong
nuée, 50 ml) va sau d6 chiét bang EtOAc. Rira pha hitu co bing nudc mudi, 1am kho trén
Na,SO, va cb trong chin khong. Tinh ché phan cin bang séc ky cot silicagel (1,5—5%
EtOAc trong ete dau m(’)v) d8 tao ra hop chit néu & dé muc phu (5 g, tho) duéi dang dau

mau nau.

Budc 2 - Axit 3-(diflometyl)-1-(tetrahydro-2 H-pyran-2-vyl)-1H-pyrazol-4-carboxylic

B6 sung dung dich ctia natri hydroxit (220 mg, 5,50 mmol) trong nuée (2 ml) vao dung
dich etyl 3-(diflometyl)-1-(tetrahydro-2H-pyran-2-yl)-1 H-pyrazol-4-carboxylat (300 mg,
1,09 mmol) trong EtOH (5 ml) va khudy hdn hgp phan tmg & nhiét do 60°C trong thoi
gian 5 gi. C6 hon hop phan g trong chin khong va pha lodng phin cin bing nuéc (3
ml) va didu chinh gi4 tri d6 pH ctia dung dich vé ~3-4 bang HCI (2M, trong nu&c). Thu
gom chit két tiia bang cach loc va 1am kho chét rin trong 16 trong chan khong dé tao ra

hop chit néu & d& muc phu (0,15 g, 56%) duéi dang chét rdn mau tring.

Budce 3 - Benzyl [3-(diflomety])-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-4-yl]carbamat

B6 sung DPPA (5,4 g, 19,62 mmol) va Et;N (3,2 g, 31,62 mmol) vao axit 3-(diflometyl)-
1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-4-carboxylic (4 g, 16,25 mmol) hoa tan trong
hén hop cta rugu benzyl va toluen (60 ml, 5:1) duéi khi nito va gia nhiét hdn hop phan
tng dén hdi luu trong thoi gian 2 gid. Chiét hdn hgp phan ting bing EtOAc va rira 16p
hitu co két hop bang nuéc mudi, 1am kho trén Na,SO4, va ¢ trong chan khéng. Tinh ché
phin can bang sic ky cot silicagel (5—33% EtOAc trong ete diu mo) dé tao ra hop chét

néu & d& muc phu (6 g, tho) duéi dang ddu mau vang.

Budc 4 - 3-(Diflometyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-amin
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B6 sung Pd/C (1 g) vao dung dich benzyl [3-(diflometyl)-1-(tetrahydro-2H-pyran-2-yl)- .
1 H-pyrazol-4-yl]carbamat (4,2 g, 11,95 mmol) trong EtOH (50 ml) va khudy hdn hop
~ phéan tmg & nhiét do trong phong qua dém dudi khi H, (g). Loc chét rén ra va cb dich loc
trong chan khong. Tinh ché phin cin bang sic ky cot silicagel (3—50% EtOAc trong ete

dau mé) dé tao ra hop chit néu & d& muc (2.4 g, 92%) duéi dang dau mau do.

'H-NMR (300 MHz, DMSO-dy) § 1,40 — 1,75 (m, 3H), 1,75 — 2,05 (m, 3H), 3,50 — 3. 70
(m, 1H), 4,30 (bs, 2H), 5,25 (d, 1H), 6,90 (t, 1H), 7. 25 (s, 1H). |

MS m/z 218 [M+H]"

Hop chét trung gian 39: (1R,2R)-2-(4-Bromobenzoyl)-N-[ 5-(diflometyl)-1-(tetrahydro-
2 H-pyran-2-yl)-1H-pyrazol-4-yl]xyclohexancarboxamit

==
NH
) E F

?

Br
B6 sung HATU (2 g, 7,9 mmol) va DIPEA (2,2 g, 17 mmol) vio dung dich axit (1R,2R)-
2-(4-bromobenzoyl)xyclohexancarboxylic (2g, 6,45mmol) trong DMF (40 ml) va khuiy
hén hop phan tmg & nhiét do trong phong trong thoi gian 20 phut. BS sung 3-
(diflometyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-amin (Hop chét trung gian 38,
1,68 g, 7,74 mmol) va khudy hdn hop phan ting & nhiét do trong phong trong thoi gian 2
gid. B6 sung nude da (100 ml) vao hdn hop phan tmg va loc chit két tia va rira bing
nuéc. Hoa tan chit rin thd trong DCM (200 ml), 1am kho trén Na,SO, va co trong chan

khéng dé tao ra hop chit néu & d& muc (1,5 g, 45%) duéi dang chét rin mau tring.
MS m/z 532 [M+Na]"

Hop chét trung gian 40: fert-Butyl (5-metyl-4-oxo-4,5,6,7-tetrahydropyrazolo[1,5-
alpyrazin-3-yl)carbamat

0 =N,
LN
ANy

N
o\
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B6 sung metyl  1-(2-bromoetyl)-4-[(tert-butoxycacbonyl)amino]-1H-pyrazol-5-
carboxylat (Hop chit trung gian 10, 5 g, 14,36 mmol) vao dung dich metylamin (30 ml,
60,00 mmol) trong THF (30 ml) & nhiét d¢ 25°C va khudy hdn hop phan ting & nhiét do
70°C trong thoi gian 15 gid. Loc hdon hop phén tng qua miéng Xelit va c¢o dich loc trong
chan khong. Tinh ché san phidm tho bang sic ky nhanh (0%—1% MeOH trong DCM) dé
tao ra hop chit néu & dé muc (3,20 g, 84%) dudi dang chét rin mau tring.

'H NMR (400MHz, DMSO-dy) & 1,46 (s, 9H), 2,98 (s, 3H), 3,75 (t, 2H), 4,30 (t, 2H), -
7,75 (s, 1H), 8,01 (s, 1H)

MS m/z 267 [M+H]"

Hop chét trung gian 41: 3-Amino-5-metyl-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on

hydroclorua

Suc khi HCI vao dung dich fert-butyl (5-metyl-4-0x0-4,5,6,7-tetrahydropyrazolo[1,5-
alpyrazin-3-yl)carbamat (Hgp chét trung gian 40, 3,1 g, 11,64 mmol) trong EtOAc (100
ml) va khudy hdn hop phan Gng & nhiét d6 trong phong trong thoi gian 2 gid. Thu gom
chét két tha bang cach loc, rira bang EtOAc (50 ml) va 1am kh trong chan khong dé tao
ra hop chét néu & dé mic (2,2 g, 93 %) dudi dang chét rin mau tring.

MS m/z 167 [M+H]"

Hop chit trung gian 42: (1R,2R)-2-(4-Bromobenzoyl)-N-(5-metyl-4-0x0-4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazin-3-yl)xyclohexancarboxamit

o =N
\ N\>
NH

Br

B6 sung T3P (50% trong EtOAc, 14,58 g, 22,92 mmol) vao hdn hgp cta axit (1R,2R)-2-
(4-bromobenzoyl)xyclohexancarboxylic (1,78 g, 5,73 mmol), 3-amino-5-metyl-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hydroclorua (Hop chat trung gian 41, 1 g, 6,02
mmol) va EN (3,20 ml, 22,92 mmol) trong butyl axetat (1 ml) & nhiét d§ 25°C va khudy
hdn hop phan tng & nhiét dd 60°C trong thoi gian 15 gid. Loai bd dung moi trong chin
khong v tinh ché san phim tho bing sic ky nhanh (0%—5% MeOH trong DCM) dé tao
ra hop chit néu & d& muc (0,69 g, 26%) dudi dang chét rin mau tréng.

'H NMR (400MHz, DMSO-d) & 1,55-1,10 (m, 4H), 1,83-1,70 (m, 2H), 2,10-1,88 (m,
2H), 2,98 (t, 1H), 3,01 (s, 3H), 3,70 (t, 1H), 3,78 (t, 2H), 4,30 (t, 2H), 7,75 (d, 2H), 7,81
(s, 1H), 7,92 (d, 2H), 9,20 (s, 1H)

MS m/z 459 [M+H]"

Hop chit trung gian 43: (1R,2R va 1S,2S)-2-(4-Bromobenzoyl)-N-(5-xyano-1-metyl-1H-

pyrazol-4-yl)xyclohexancarboxamit
o =N
oy
NH
o \
<5 |

Br
(¥)-trans

B sung axit (1R2R va 1S,2S)-2-(4-bromobenzoyl)xyclohexancarboxylic (2,0 g, 6,4
mol) vao hén hop ctia 4-amino-1—metyl-1H—pyrazol—5-carbonitri1 (2,0 g, 6,4 mol), T3P
(50% trong EtOAc, 2,0 g, 9,4 mol) v DMAP (1,8 g, 1,5‘ mol) trong DCE (10 ml) va
khudy hén hop phan tng trong 10 phan tng vi séng ¢ nhiét d6 100°C trong thoi gian 1
gid. Pha loéing hdn hop phan ting bing DCM va rira 16p hitu co bang nudc mudi, 1am khod
va cb trong chan khéng. Tinh ché phan cin bing séic ky silicagel (17% EtOAc trong ete

diu mo) tao ra hop chét néu & dé muc (0,4 g, 17%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCl;) & 1,39 - 1,49 (m, 3H), 1,69 - 1,76 (m, 1H), 1,85 - 1,94 (m,
2H), 2,04 - 2,10 (m, 2H), 2,83 - 2,90 (m, 1H), 3,64 - 3,71 (m, 1H), 3,95 (s, 3H), 7,56 (s,
1H), 7,59 (d, J =8,4 Hz, 2H), 7,83 (d, J =8,4 Hz, 2H), 7,89 (s, 2H)

MS m/z 415,1 [M+H]"

Hop chit trung gian 44: 1-Etyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-
yl)-1H-pyrazol-5-yl]benzoyl } xyclohexyl]cacbonyl} amino)-1H-pyrazol-5-carboxamit
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B6 sung T3P (50% trong EtOAc, 293 pl, 0,98 mmol) va EN (422 pl, 3,03 mmol) vao
dung diCil axit  (1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-
yl]benzoyl}xyclohexancarboxylic (Hop chét trung gian 8, 300 mg, 0,76 mmol) va 4-
amino-1-etyl-1H-pyrazol-5-carboxamit (152 mg, 0,98 mmol) trong EtOAc (2,3 ml) va
gia nhiét hdn hop phan tmg trong binh kin & nhiét do 80°C trong thoi gian 1,5 gid. B&
sung 4-amino-l—etyl-lH—pyrazoi-S-carboxamit (152 mg, 0,98 mmol), Et;N (422 pl, 3,03
mmol) va T3P (50% trong EtOAc, 293 ul, 0,98 mmol) vao hdn hop phan tmg va gia
nhiét n6 & nhiét d6 80°C trong thoi gian 1 gi¢ va sau do khudy & nhiét do tfong phong
qua dém. Tinh ché hén hop phéan tmg bang séc ky nhanh bang cach st dung EtOAc lam
pha dong dé tao ra hop chét néu & dé muc (150 mg, 37%).

MS m/z 531,3 [M-H]

Hop chét trung gian 45: Metyl 4-({{(1R,2R)-2-(4-bromobenzoyl)xyclohexyl]cacbonyl}-
amino)-1-metyl-1H-pyrazol-5-carboxylat

o =N
N‘_
=
O)\ NH
o O O

Br

B6 sung Et;N (1,8 ml, 12,99 mmol) va T3P (50% trong EtOAc, 4 ml, 6,72 mmol) vao
dung dich axit (1R,2R)-2-(4-bromobenzoyl)xycloheXancarboxylic (1 g, 3,21 mmol) va
metyl 4-amino-1-metyl-1H-pyrazol-5-carboxylat (1 g, 6,45 mmol) trong EtOAc (15 ml)
va khudy hén hop phan tng & nhiét d6 trong phong trong thoi gian 1 gid va sau do gia
nhiét & nhiét do 73-77°C trong thoi gian 2 gid. Pha lodng hon hop phan tmg bing EtOAc
(100 ml) va rira pha hiru co bang NaHCO; (bdo hoa, trong nuéce), 1am kho bang céch sir
dung thiét bi tich pha va c6 trong chan khéng. Tinh ché phan cin bing sic ky nhanh
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(30%—100% EtOAc trong heptan) dé tao ra hop chét néu & dé muc (1,22 g, 85%) duéi
dang chét rin mau trang.

'H NMR (500 MHz, CDCl;) & 1,25 — 1,40 (m, 1H), 1,43 (dqt, 2H), 1,71 (qd, 1H), 1,84 —
1,95 (m, 2H), 1,99 — 2,08 (m, 1H), 2,11 (dd, 1H), 2,92 (ddd, 1H), 3,67 (ddd, 1H), 4,03 (s,
3H), 4,07 (s, 3H), 7,56 — 7,63 (m, 2H), 7,8 — 7,87 (m, 2H), 8,12 (s, 1H), 8,88 (s, 1H). |

MS m/z 448 [M+H]"

Hop chit trung gian 46: Metyl 1-metyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl|benzoyl } xyclohexyl]cacbonyl } amino)-1H-pyrazol-5-

carboxylat

Bé sung dung dich cta K,CO; (1,44 g, 10,44 mmol) trong nuée (15 ml) sau do la
Pd(dtbpf)Cl, (168 mg, 0,26 mmol) vao dung dich metyl 4-({{(LR,2R)-2-(4-
bromobenzoyl)xyclohexyl]cacbonyl}amino)—1—metyl—1H—pyrazol-5-carboxylat (Hop chét
trung gian 45, 1,17 g, 2,61 mmol) va 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-
tetrametyl—l,3,2—dioxaborolan-2-yl)- 1H-pyrazol (Hop chéit trung gian 3, 1,91 g, 6,52
mmol) trong dioxan (15 ml) dudi khi nito va gia hhiét hdn hop phan g 1én 80°C trong
thoi gian 1 gid. Pha loding hdn hop phan tng bing EtOAc (200 ml) va rira pha hiru co
bing nudc mudi (bdo hoa), 1am kho bing cach sir dung thiét bi tich pha va c6 trong chan
khong. Tinh ché phin cin bang sic ky nhanh (20%—100% EtOAc trong heptan) dé tao
ra hop chit néu & d& muc (0,85 g, 61%). -

'H NMR (500 MHz, CDCl;) & 1,23 — 1,6 (m, 6H), 1,69 (tdd, 3H), 1,8 — 1,93 (m, 2H),
2,08 (dd, 2H), 2,39 (d, 1H), 2,52 (tdt, 1H), 2,87 — 3,01 (m, 1H), 3,55 (qd, 1H), 3,72 (ddd,
1H), 3,98 (s, 3H), 3,99 — 4,04 (m, 3H), 5,06 (dt, 1H), 6,12 (s, 1H), 7,54 (d, 2H), 8,02 (d,
2H), 8,09 (d, 1H), 8,88 (s, 1H).

MS m/z 534,2 [M+H]"
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Hop chét trung gian 47: N,1-Dimetyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} xyclohexyl]cacbonyl } amino)-1H-pyrazol-5-

carboxamit

Budc 1 - Axit 1-metyl-4-({[(1R.2R)-2-{4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

pyrazol-5-yllbenzovl} xyclohexyl]cacbonyl} amino)-1H-pyrazol-5-carboxylic

B6 sung LiOH (1M trong H,-O, 3 ml, 3,00 mmol) ting giot trong thoi gian 10 phut vao
dung dich metylb 1-metyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-
pyrazol-5-yl]benzoyl} xyclohexyl]cacbonyl} amino)- 1 H-pyrazol-5-carboxylat (Hop chét
trung gian 46, 0,78 g, 1,46 mmol) trong THF (3 ml) va MeOH (3 ml) va khudy hén hop
~ phan émg & nhiét d6 trong phong trong thdi gian 50 phiat. Pha loing hdn hop phan tng
bang EtOAc va khudy & nhiét do trong phong trong thdi gian 5 phut va sau d6 cd trong
chén khong dé tao ra hop chit néu & d& muc (0,75 g, 99%).

MS m/z 519,0 [M+H]"

Budéc 2 - N.1-Dimetyl-4-({[( 1R.2R)-2-{4—[3-mety1—1-(tetrahvdro—ZH—pvran-2-ﬂ)-IH-

pyrazol-5-yl]benzoyl} xyclohexyl]cacbonyl} amino)-1H-pyrazol-5-carboxamit

B sung T3P (50% trong EtOAc, 344 pl, 0,58 mmol), metylamin hydroclorua (22 pl,
0,38 mmol) va DIPEA (134 pl, 0,77 mmol) vao huyén phu ciéa axit 1-metyl-4-
({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-5-

5;1]benzoy1}xyclohexyl]-cacbonyl}-amino)-lH-pyrazol-S-carboxylic (0,1 g, 0,19 mmol)
trong EtOAc (0,8 ml) va khudy hdn hop phan tng & nhiét do trong phong trong thoi gian
1 gi® va sau d6 gia nhiét trong 16 phan Gng vi séng ¢ nhiét d9 60°C trong thoi gian 1 gio.
B6 sung metylamin hydroclorua (22 pl, 0,38 mmol) va DIPEA (134 pl, 0,77 mmol) vao
hdn hop phan Gng va gia nhiét n6 trong 16 phan ng vi séng & nhiét 4o 60°C trong thoi
gian 1 gio. Pha_loﬁng hén hop phan g bing EtOAc va NaHCO; (bdo hoa, trong nuéc)
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va 1am kho pha hitu co bing cach st dung thiét bi tich pha va c6 trong chan khong. Tinh
ché san phim thd bang sic ky nhanh (100% EtOAc) dé tao ra hop chét néu & dé muc
(0,067 g, 65%).

MS m/z 531,4 [M-H]

Hop chit trung gian 48: 5-Metyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2H-pyran-2-
yl)-1H-pyrazol-5-yl]benzoyl} xyclohexyl]cacbonyl} amino)-1H-pyrazol-3-carboxamit

B6 sung DIPEA (352 pl, 2,02 mmol) va HATU (230 mg, 0,61 mmol) vao dung dich axit
(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} -

xyclohexancarboxylic (Hop chit trung gian 8, 200 mg, 0,50 mmol) trong DMF (4 ml) va
khudy hén hop phan tmg & nhiét do trong phong trong thdi gian 5 phut. B4 sung 4-
amino-5-metyl-1H-pyrazol-3-carboxamit (106 mg, 0,76 mmol) vao hdn hgp phan img va
khudy né & nhiét d6 trong phong trong thoi gian 15 gio. Pha lodng hdn hop phan tng
bing EtOAc va rira pha hiru co bang NaHCO; (bdo hoa, trong nuéc), NH,4CI (bdo hoa,
trong nudc) va nuéc mudi. Lam khé pha hitu co bang cach sir dung thiét bi tAch pha va
o trong chan khéng. Tinh ché phin cin bang sic ky nhanh (0%—10% EtOH trong
EtOAc), thu gom cic phan doan chira hop chit, co trong chan khong, va hoa tan phan
can trong DCM va ¢6 trong chan khéng dé tao ra hop chét néu & d& muc (190 mg, 73%)

dué6i dang chét rin mau be.
MS m/z 417,1 [M-H]

Hop chét trung gian 49: 1 4-({[(1R,2R)-2- {4-[1-(Tetrahydro-2H-pyran-2-yl)-1 H-pyrazol-
5-yl]benzoyl} xyclohexyl]cacbonyl} amino)-1H-pyrazol-5-carboxamit
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B sung dung dich cua axit (1R,2R)-2-{4-[1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5
yl]benzoyl} xyclohexancarboxylic (Hop chét trung gian 69, 300 mg, 0,78 mmol) trong
DMF (3,0 ml) vao dung dich 4-amino-1H-pyrazol-5-carboxamit hydroclorua (255 mg,
1,57 mmol) va Et;N (381 ul, 2,75 mmol) trong EtOAc (3 ml). B6 sung T3P (50% trong
EtOAc, 0,70 ml, 1,18 mmol) va gia nhiét hdn hgp phan ung & nhiét do 80°C trong thoi
gian 1 gi® va sau d6 khudy & nhiét d6 trong phong qua dém. Pha lodng hdén hop phan tmg
bing NaHCO; (8%, trong nudc) va EtOAc. Chiét 16p nuéc bang EtOac va lam khé 16p
hitu co két hop bang cach st dung thiét bi tach pha va co trong chin khong. Tinh ché
phén can bing HPLC diéu ché trén cot XBridge C18 (10 pm 250x19 ID mm) bing cach
stt dung gradien ctia 10-80% MeCN trong hé chit dém H,O/MeCN/NH; (95/5/0,2), dé
tao ra hop chit néu & dé muc (97 mg 25%).

MS m/z 489,3 [M-H]

Hop chit trung gian 50: (1R,2R)-N-(4-Oxo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-3-
yl)-2-{4-[1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-yl]benzoyl } xyclohexancarboxamit

o) /N.N
Sep®
w0 5 H
O -
N .
—N

B6 sung dung dich cta 1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-
| dioxaborolan-2-yl)-1H-pyrazol (0,511 g, 1,84 mmol) trong dioxan (5 ml) vao (1R,2R)-2-
(4-bromobenzoyl)-N-(4-ox0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-
yl)xyclohexancarbdxamit (Hop chéit trung gian 13, 0,545 g, 1,22 mmol). B6 sung dung
dich cua K,CO; (0,677 g, 4,90 mmol) trong nuéc (5 ml) vao hdn hop phan tmg va hit

chéan khong né va suc bing nito ba lan. Gia nhiét hén hop phéan tng 1én 50°C va bd sung
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Pd(dtbpf)Cl, (0,040 g, 0,06 mmol) va gia nhiét hén hgp phan tng & nhiét do 50°C trong
thoi gian 10 phit. Pha lodng hdn hop phan @ng bing EtOAc (5 ml) va rira pha hitu co
bang nudc. Chiét pha nudc bang EtOAc va sau d6 rira pha hitu co két hop bing nudc
mudi, 1am khé bing cach sir dung thiét bi tach pha va cb trong chan khong. Tinh ché
phén cin bang sic ky nhanh (EtOAc) dé tao ra hop chit néu & d& muc (0,460 g, 72,8 %)

dué6i dang dau.
"H NMR (400 MHz,ICDClg) 51,31 — 1,53 (m, 3H), 1,63 — 1,99 (m, 6H), 2,06 — 2,25 (m,
3H), 2,47 — 2,71 (m, 1H), 2,93 — 3,08 (m, 1H), 3,63 (q, 1H), 3,80 (d, 3H), 4,13 (q, 2H),
- 4,31 (t, 2H), 5,21 (d, 1H), 5,91 (s, 1H), 6,33 — 6,46 (m, 1H), 7,62 (dd, 3H), 8,10 (d, 2H),
8,16 (s, 1H), 8,84 (s, 1H).
MS m/z 515,6 [M-H]
Hop chét trung gian 51: Etyl 1-metyl-5-(metylsulfamoyl)-1H-pyrazol-4-carboxylat

O =

<
e
HN™

/

~

O =-Z

O/

B6 sung ting giot dung dich cta etyl 5-(closulfonyl)-1-metyl-1H-pyrazol-4-carboxylat
(10,0 g, 39,6 mmol) trong THF (20 ml) cé khudy & nhiét o 0-2°C trong thoi gian 20
phtit vao hdn hop clia metylamin (33% trong nuéc, 20,4 g, 217 mmol) va K,CO; (5,4 g,
38,79 mmol). Khudy hdn hop phén tng & nhiét o 0-2°C trong bé nude/nude da trong
thoi gian 40 phat. C6 hdn hop phan tng trong chan khéng. Chiét phan can bing tert-
butyl metyl ete va lam kho 16p hitu co trén Na,SO,4 va cd trong chén khong dé tao ra hop

chét néu & d& muc (9,5 g, 97%) dudi dang diu mau vang.

'H NMR (300MHz, CDCls) § 1,35 (¢, 3H), 2,67 (d, 3H), 4,20 (s, 3H), 4,32 (q, 2H), 6,85-
6,74 (m, 1H), 7,92 (s, 1H) |

Hop chét trung gian 52: Axit 1-metyl-5-(metylsulfamoyl)- 1H—pyrazdl-4-carboxylic

o. /=N
N

HO [.o

HT,&O
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B6 sung dung dich ctia NaOH (3,9 g, 97,5 mmol) trong nuéc (20 ml) vao dung dich etyl
- 1-metyl-5-(metylsulfamoyl)-1H-pyrazol-4-carboxylat (Hop chdt trung gian 51, 9,5 g,
38,4 mmol) trong MeOH (10 ml) va khudy hdn hop phan tng & nhiét d6 40°C trong thoi
gian 1 gio. C6 hdn hop phan tng trong chin khdng va rira hdn hop thu duge hai 14n bang
tert-butyl metyl ete. Piéu chinh gia tri d6 pH ciia dung diéh vé 2-3 bang HCI (6 M, trong
nu6c). Thu gom chét rén bing cach loc dé tao ra hop chét néu & dé muc (5,7 g, 68%)
dudi dang chit rin mau tring nhd. -
'H NMR (300MHz, DMSO-dy) & 2,53 (s, 3H), 4,08 (s, 3H), 7,50 (s, 1H), 7,94 (s, 1H),
13,20 (s, 1H).
Hop chét trung gian 53: 2,7-Dimetyl-4,7-dihydropyrazolo[4,3-¢][1,2,4]thiadiazin-3(2H)-

on 1,1-dioxit

B6 sung DIPEA (3,67 g, 28,40 mmol) vio dung dich axit 1-metyl-5-(metylsulfamoyl)-
1H-pyrazol-4-carboxylic (Hop chét trung gian 52, 4,8 g, 21,90 mmol) trong toluen (25
ml). B sung timg giot DPPA (7,83 g, 28,45 mmol) vio hdn hgp phan tng c6 khudy &
nhiét d6 80-85°C trong thoi gian 20 phat va khudy hdn hop phan tmg & nhiét do 85°C
tfong thoi gian 3 gid. C6 hdn hop phan g trong chan khdng va tinh ché phin can bang
sic ky cot silicagel (50% EtOAc trong ete diu mo) dé tao ra hop chét néu & d& muc (3,2
g, 68%) dudi dang chit rin mau tring nho.

'"H NMR (400MHz, CDCls,) & 3,40 (s, 3H), 4,12 (s, 3H), 7,34 (s, 1H), 9,28 (s, 1H).

Hop chét trung gian 54: 4-Amino-N, 1-dimetyl-1H-pyrazol-5-sulfonamit hydroclorua

B6 sung HCl (6M, trong nuéc, 43 ml) vio dung dich 2,7-dimetyl-4,7-
dihydropyrazolo[4,3-¢][1,2,4]thiadiazin-3(2H)-on 1,1-dioxit (Hgp chét trung gian 53, 3.5
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g, 16,19 mmol) trong 1,4-dioxan (2 ml) va khudy hén hop phan @ng & nhiét d6 95°C
trong thoi gian 3 ngay. Pé hdn hop phan tng dat dén nhiét d6 trong phong va didu chinh
gia tri do pH cda dung dich v& 9-10 béng K,COj; (bdo hoa, trong nudce). Chiét dung dich
thu duoc bang EtOAc va 1am kho 16p hitu co trén Na,SO, va cd trong chan khong. Tinh
ché phin can bang sic ky cot silicagel (50% EtOAc trong ete diu mo) dé tao ra hop chit

néu & dé muc (2,8 g, 91%) dudi dang chit rdn mau vang nhat.

'H NMR (400MHz, DMSO-dy) 5 2,43 (s, 3H), 3,81 (s, 3H), 4,66 (s, 2H), 7,05 (s, 1H),
7,67 (s, 1H)

MS m/z 191 [M+H]"

Hop chét trung gian 55: (1R,2R)-2-(4-Bromobenzoyl)-N-[1-metyl-5-(metylsulfamoyl)-
1 H-pyrazol-4-yl]xyclohexancarboxamit

O)N“ L<N_

2

Br
Bé sung T3P (50% trong EtOAc, 2,73 g, 8,58 mmol) va Et;N (870 mg, 8,60 mmol) vao
dung dich axit (1R,2R)—2—[(4-bromopheﬁyl)cacbony1]xyclohexan—1-carboxylic (533 mg,
1,71 mmol) va 4-amino-N,1-dimetyl-1H-pyrazol-5-sulfonamit hydroclorua (Hop chit
trung gian 54, 327 mg, 1,72 mmol) trong EtOAc (10 ml) va khudy hdn hop phan g &
nhiét do 70°C trong thoi gian 4 gior. Chiét hdn hop phan tmg bang EtOAc va rira 16p hitu
co két hop b?mg natri hydroxit (2N, trong nudc), nude mudi, 1am kho trén Na,SO, va cd
trong chan khong. Tinh ché phén cin bang séc ky cot silicagel (17%—33% EtOAc trong
ete ddu mo) dé tad ra hop chét néu & dé muc (350 mg, 42%) du6i dang chét rin mau

tra'ing.
MS m/z 483 [M+H]"

Hop chit trung gian 56: (1R,2R)-N-[1-Metyl-5-(metylsulfamoyl)-1 H-pyrazol-4-yl]-2-{4-
[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-yl]benzoyl } xyclohexan-carboxamit
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Bé sung Pd(dppf)CL,*DCM (33,8 mg, 0,05 mmol) va K,CO; (171 mg, 1,24 mmol) vao
hdn hop clia (1R,2R)-2-(4-bromobenzoy1)—N—[1-metyl-5-(metylsu1fam0$rl)- 1 H-pyrazol-4-
yl]xyclohexancarboxamit (Hop chét trung gian 55, 200 mg, 0,41 mmol) va 3-metyl-1-
(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3-dioxolan-2-yl)-1H-pyrazol ~ (Hop
chét trung gian 3, 218 mg, 1,04 mmol) trong dioxan/H,O (1:1, 5 ml) va khudy hdn hop
phan Gmg & nhiét d§ 50°C trong thoi gian 30 phut. Chiét hdn hop phan tng bang EtOAc
va rira 16p hitu co két hop bang nuéc mudi, 1am kho trén Na,SO4 va cb trong chén
khong. Tinh ché phén cin biang sic ky cot silicagel (11%—50% EtOAc trong ete dau

mo) dé tao ra hop chit néu & dé muc (240 mg, 97%) duéi dang chit rdn mau do.
MS m/z 569 [M+H]"
Hop chit trung gian 57: Etyl 5-(dimetylsulfamoyl)-1-metyl-1H-pyrazol-4-carboxylat
/N\

\/O)‘);<N_

_0

/
B6 sung etyl 5-(closulfonyl)-1-metyl-1H-pyrazol-4-carboxylat (10 g, 39,58 mmol) vao
dung dich dimetylamin (2 M trong THF, 45 ml, 89,45 mmol) trong THF (30 ml) va
khudy hon hop phan @ng & nhiét do trong phong trong thoi gian 10 phut. Pha lodng hdn
hop phan tmg bang EtOAc (100 ml) va rira pha hitu co bang nudc, nudc mubi va cd
trong chan khong dé tao ra hop chét néu & d& muc (8 g, 77%) duéi dang dau mau do.

MS m/z 262 [M+H]"

Hop chét trung gian 58: Axit 5-(dimetylsulfamoyl)-1-metyl- 1H—py_razol-4-carboxylic
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B6 sung dung dich ctia NaOH (3,8 g, 95,01 mmol) trong nudc (50 ml) vao dung dich etyl
5-(dimetylsulfamoyl)-1-metyl-1H-pyrazol-4-carboxylat (Hop chét trung gian 57, 5 g,
19,14 mmol) trong MeOH (100 ml) va khudy hdn hop phan tGng & nhiét d6 40°C trong
thoi gian 2 gio. Loai bd dung mdi trong chan khong va diéu chinh gia tri 46 pH cta dung
dich v& 2-3 bang HCI (1M, trong nuéc). Thu gom chét rin bang cich loc va chiét dich
loc bang EtOAc (2x20 ml). C6 16p hitu co va két hop chét rin va lam khd trong chan

khong dé taora hop chit néu & dé muc (3,8 g, 85%) dudi dang chét rin mau dé.
MS m/z 234 [M+H]"

Hop chdt trung gian 59: tert-Butyl [5-(dimetylsulfamoyl)-1-metyl-1H-pyrazol-4-

yl]carbamat
/N\
PR
o~ N -0
H O//S\N—
/

Bé sung DPPA (6,1 g, 22,3 mmol) va DIPEA (3,8 g, 29,40 mmol) vao dung dich axit 5-
(dimetylsulfamoyl)-1-metyl-1H-pyrazol-4-carboxylic (Hop chit trung gian 58, 3,7 g,
15,86 mmol) trong tert-BuOH (50 ml) va khudy hdn hop phan tng & nhiét d6 85°C trong
thoi gian 15 gio. Loai bo dung moéi trong chan khong va hoa tan phan cin trong EtOAc.
Rba phél hitu co bing nudc, cd trong chan khéng va tinh ché phén cin bang sic ky cot
silicagel (33% EtOAc trong ete diu mé) d& tao ra hop chét néu & dé muc (2,5 g, 52%)

dudi dang chét rin mau vang.
MS m/z 305 [M+H]"
Hop chét trung gian 60: 4-Amino-N,N,1-trimetyl-1H-pyrazol-5-sulfonamit hydroclorua

_N
L<N—
=
H-N _
2 S/O

O// \N-——
/
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Xir 1y dung dich cua tert-butyl [5-(dimetylsulfamoyl)-1-metyl-1H-pyrazol-4-yl]carbamat
(Hop chét trung gian 59, 500 mg, 1,64 mmol) trong EtOAc (20 ml) bang HCI (g) va
khuAy hdn hop phan @ng & nhiét do trong phong trong thoi gian 1 gid. Loai bé dung méi
trong chan khong dé tao ra hop chit néu & dé muc (390 mg, 99%) dudi dang chét rin
mau hdng. ‘

MS m/z 205 [M+H]"

Hop chit trung gian 61: (1R,2R)-2-(4-Bromobenzoyl)-N-[5-(dimetylsulfamoyl)-1-metyl-
1 H-pyrazol-4-yl]xyclohexancarboxamit

0 N
~
NH
é : \

Br
Bé sung HATU (844 mg, 2,22 mmol) va DIPEA (573 mg, 4,43 mmol) vao dung dich
axit (1R,2R)-2-[(4-bromophenyl)cacbonyl]xyclohexan-1-carboxylic (358 mg, 1,15
mmol) va 4-amino-N,N, 1-trimetyl-1H-pyrazol-5-sulfonamit hydroclorua (Hop chét trung
gian 60, 280 mg, 1,16 mmol) trong DMF (8 ml) khudy hén hop phan ung & nhiét do
trong phong trong thoi gian 4 gio. Loai bo dung mdi trong chin khong va tinh ché phin
cin bang TLC diéu ché (4,7% MeOH trong DCM) dé tao ra hop chit néu ¢ & muc (130
mg, 23%) dudi dang chét rdn mau vang. '

MS m/z 497 [M+H]"

Hop chét trung gian 62: Etyl 4-amino-3-metyl-1H-pyrazol-5-carboxylat

/N\
NH
S
H,N
o
o]

B6 sung Pd-C (500 mg, 4,70 mmol) vao dung dich etyl 3-metyl-4-nitro-1H-pyrazol-5-
carboxylat (4,75 g, 23,85 mmol) trong MeOH (50 ml) va khudy hén hop phan tng duéi
khi hydro & nhiét d6 trong phong trong thoi gian 20 gio. Loc chét rdn ra va co dich loc
trong chan khong dé tao ra hop chit néu & dé muc (3,8 g, 94%).
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MSm/z 170 [M+H]"

Hop chét trung gian 63: Etyl 4-[(tert-butoxycacbonyl)amino]-3-metyl-1H-pyrazol-5-

carboxylat

/N\
e L
0] ” O/\
i 0]

B6 sung Boc,O (2,13 ml, 9,16 mmol) vao dung dich etyl 4-amino-3-metyl-1H-pyrazol-5-
carboxylat (Hop chét trung 7gian 62, 1,5¢g, 8,87 mmol) va pyridin (1,42 ml, 17,57 mmol)
trong MeOH (40 ml) va khudy hén hop phan ting & nhiét d6 trong phong trong thoi gian
4 gir. C6 hdn hop phan &ng trong chan khong dé tao ra hop chét néu ¢ d& muc (2,1 g,
88%)

MS m/z 270 [M+H]"

Hop chét trung gian 64: Etyl 1-(2-bromoetyl)-4-[(fert-butoxycacbonyl)amino]-3-metyl-
1 H-pyrazol-5-carboxylat

OENQI&
)(‘)LN\

H

OO

B6 sung 1,2-dibromoetan (1,6g, 8,52 mmol) vao dung dich etyl 4-[(tert-
butoxycacbonyl)amino]-3-metyl- 1 H-pyrazol-5-carboxylat (Hop chét trung gian 63, 2,1 g,
| 7,80 mmol) va K,CO; (2,1 g, 15,19 mmol) trong DMF (80 ml) va khuiy hdn hop phan
ng & nhiét do trong phong trong thoi gian 3 gid. Loc chét rin ra va cd dich loc trong
chan khong. Tinh ché phin cin bang sic ky cot silicagel (20% EtOAc trong ete diu mo)
dé tao ra hop chét néu & @& muc (1 g, 34%).

"H NMR (400 MHz, DMSO-dy) & 1,30 (t, 3H), 1,43 (s, 9H), 2,08 (s, 3H), 3,78 (t, 2H),
4,25 (q, 2H), 4,73 (t, 2H)

MS m/z 376 [M+H]+

Hop chit trung gian 65: tert-Butyl (2-metyl-4-0x0-4,5,6,7-tetrahydropyrazolo[1,5-
alpyrazin-3-yl)carbamat
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Tao huyén phi etyl 1-(2-bromoetyl)-4-[(tert-butoxycacbonyl)amino]-3-metyl-1H-
pyrazol-5-carboxylat (Hop chét trung gian 64, 1 g, 2,66 mmol) trong MeCN (9 ml) va
amoniac (25%, trong nudc, 3 ml, 77,04 mmol) trong binh phan ng 4p suit va gia nhiét
binh phan l’mg trong bé diu & nhiét dd 60°C trong thdi gian 16 gid. C6 hdn hgp phéan tmg
trong chan khéng va rira hdn hop thu dugc bang hdn hop ctia EtOAc/ete dau mé (1:2).
Thu gom chét rin biang cach loc va 1am khd trong chan khong & tao ra hop chét néu & dé

muc (650 mg, 92%) dudi dang chat rin mau tréng nho.
MS m/z 267 [M+H]"

Hop chit trung gian 66: 3-Amino-2-metyl-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on
hydroclorua

Suc HCI (khi) vao dung dich tert-butyl (2-metyl-4-0x0-4,5,6,7-tetrahydropyrazolo[1,5-
alpyrazin-3-yl)carbamat (Hop chét trung gian 65, 650 mg, 2,44 mmol) trong MeOH (15
ml) & nhiét d§ trong phong trong thoi gian 20 phuat. Co hdn hop thu duge trong chan
khong dé tao ra hop chit néu & dé muc (460 mg, 93%) duéi dang chét rén miu tring.

'"H NMR (300 MHz DMSO-dy) & 2,23 (s, 3H), 3,63-3,58 (m, 2H), 4,23-4,19 (t, 2H),
7,49-7,15 (m, 2H), 8,46 (s, 1H), 9,78-8,78 (br, 1H)

MS m/z 167 [M+H]"

Hop chat trung gian 67: (1R,2R)-2-(4-Bromobenzoyl)-N-(2-metyl-4-0x0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)xyclohexancarboxamit
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0 NN

N
Sepw
=0 N

o

Br

BS sung 3-aniino-2-mety1—6,7-’dihydropyrazolo[1,5-a]pyraZin—4(5H)—on hydroclorua
(Hop chét trung gian 66, 460 mg, .2,27 mmol) va DIPEA (1,18 g, 9,13 mmol) vio hén
hop cua axit (1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (708 mg, 2,28 mmol) va
HATU (1,73 g, 4,55 mmol) trong DMF (20 ml) va gia nhiét hdn hgp phan tmg & nhiét do
50°C trong thoi gian 16 gid. C6 hdn hop phan tng trong chin khong va hoa tan phin cin
trong EtOAc. Pha loang hdn hop phan mg bang EtOAc va rira pha hitu co bing NaHCO,
(trong nuc’ré) va nudc muéi, lam khd trén Na,SOy, loc va cd trong chan khong. Tinh ché
phin cin bang séc ky cot silicagel (4,7% MeOH trong DCM) dé tao ra hop chit néu ¢ dé

muc (630 mg, 60%) dudi dang chét rin mau vang nhat.
MS m/z 441 [M+H]"

Hop chit trung gian 68: (1R,2R)-N-[5-(Diflometyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-
pyrazol-4-yl]-2-[4-(1 H-pyrazol-3-yl)benzoyl|xyclohexancarboxamit

=N (o]
<00
~
Se:
"’//o F F

Bé sung axit 1H-pyrazol-3-ylboronic (169 mg, 1,51 mmol), K,CO; (568 mg, 4,11 mmol)
va Pd(dppf)Cl,*DCM (112 mg, 0,14 mmol) vao dung dich (1R,2R)-2-(4-brof110benzoyl)—
- N-[5 -(diﬂométyl)- 1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-4-yl]xyclohexancarboxamit

(qu chét trung gian 39, 700 mg, 1,37 mmol) trong hdn hop ciia dioxan va nudc (4:1, 15
ml) dudi khi nito va khudy hdn hop phan Gmg & nhiét d6 50°C trong thoi gian 2 gio. Pha
long hén hop phan tng bing EtOAc va rira pha hitu co bing nudc, nudc mubi (bdo

hoa), lam kho trén Na,SO, va c6 trong chin khong. Tinh ché phén cin bang sic ky cot
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silicagel (33% EtOAc trong ete ddu mo) dé tao ra hop chét néu & d& muc (520 mg, 76%)

du6i dang diu mau nau.
MS m/z 498 [M+H]"

Hop chit trung gian 69: Axit (1R 2R)-2-{4-[1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5
yl]benzoyl}xyclohexancarboxylic

0]

'////o

(@)
7 "N
=N

B6 sung K,CO; (3,94 g, 28,5 mmol) va Pd(dtbpf)Cl, (232 mg, 0,36 mmol) vao dung dich
axit (1R,2R)-2-(4-bromobenzoyl)xyclohexancarboxylic (2,22 g, 7,12 mmol) va 1-
(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3 ,2—dioxaborolan—2-y1)- 1H-pyrazol
(2,97 g, 10,68 mmol) trong 1,4-dioxan (40 ml) va nuéc (20 ml). Hat chan khong hdn hop
phan tng va suc bang nito ba lan va sau d6 gia nhiét & nhiét do 80°C trong thoi gian 1
gid. Pha loding hdn hop phéan tng bang EtOAc rira bang KHSO, (1M, trong nuérc). Chiét
pha nu6c bang EtOAc (x2) va 1am khé pha hitu co két hop bing cach sir dung thiét bi
tach pha va c6 duéi ap suit giam. Tinh ché san phim thoé bing HPLC diéu ché trén cot
Kromasil C8 (10pm 250x50 D mm) bing cach sir dung gfadien cia 30-90% MeCN
trong hé chit dém H,0/MeCN/AcOH (95/5/0,2) dé tao ra san phdm néu & d& muc (2,72
g, 100%) duéi dang chét rin mau nAu.

'"H NMR (500 MHz, CDCL;) & 1,23 - 1,34 (m, 1H), 1,36 - 1,47 (m, 2H), 1,47 - 1,66 (m,
3H), 1,71"- 1,83 (m, 1H), 1,83 - 1,94 (m, 3H), 2,05 - 2,12 (m, 2H), 2,24 - 2,31 (m, 1H),
2,54 - 2,65 (m, 1H), 2,95 - 3,02 (m, 1H), 3,54 - 3,68 (m, 2H), 4,12 - 4,18 (m, 1H), 5,22
(dd, 1H), 6,38 - 6,41 (m, 1H), 7,61 - 7,67 (m, 3H), 8,03 - 8,09 (m, 2H).MS m/z 381,3 [M-
H]

Hop chét trung gian 70: Etyl 4-(4-bromo-2-clophenyl)-4-hydroxybut-2-ynoat
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OH

Cl

Br

Bé sung n-butyllithi (1,6M trong hexan, 44 ml, 70,4 mmol) vao dung dich DIPEA (10
ml, 69,2 mmol) trong THF (100 ml) dudi khi nito & nhi¢t d9 -78°C trong thoi gian 30
bhﬁt; Bb sung tirng giot etyl prop-2-ynoat (6,5 ml, 64,3 mniol) vao hdn hop phan ting sau
d6 12 bd sung dung dich ciia 4-bromo-2-clobenzaldehyt (14,11 g, 64,3 mmol) trong THF
(25 ml) va khudy hdn hop phén émg & nhiét d -78°C qua dém. B6 sung AcOH (12 ml)
trong THF (50 ml) vao hdn hop phan mg va sau d6 rét né vao nude (800 ml). Chiét hén
hop phan tmg bén 14n bing DCM. Lam khé pha hitu co két hop trén MgSO,, loc va-cd
trong chdn khéng. Tinh ché san phdm thé bing sic ky nhanh (20%—50% EtOAc trong
heptan) dé tao ra hop chit néu & dé muc (11,0 g, 54%).

"H NMR (400 MHz, CDCl,) & 1,31 (t, 3H), 2,70 (d, 1H), 4,24 (q, 2H), 5,86 (d, 1H), 7,47
(dd, 1H), 7,55 - 7,61 (m, 2H)
MS m/z316,9 [M-H]
Hop chét trung gian 71: Etyl (2E)-4-(4-bromo-2-clophenyl)-4-oxobut-2-enoat
0
-0

o
Cl

Br

B sung EtN (5 ml, 36,07 mmol) vao dung dich etyl 4-(4-bromo-2-clophenyl)-4-
hydroxybut-2-ynoat (Hop chit trung gian 70, 11 g, 34,6 mmol) trong 1,4-dioxan (50 ml)
va khudy hén hop phan tng & nhiét do 60°C trong thoi gian 4 gid. C6 hdn hgp phan tmg
trong chdn khéng, tai hoa tan phan cin trong EtOAc va rira pha hiru co bang HCI (1M,
trong nudc). Tinh ché san phim thé bang séc ky nhanh (0%—25% EtOAc trong heptan)
dé tao ra hop chit néu & dé muc (7,8 g, 71%).
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"H NMR (400 MHz, CDCL;) & 1,33 (t, 3H), 4,28 (q, 2H), 6,66 (d, 1H), 7,38 (d, 1H), 7.46
7,54 (m, 2H), 7,64 (d, 1H).

Hop chét trung gian 72: Etyl (1R,6R va 185,6S)-6-(4-bromo-2-clobenzoyl)xyclohex-3-en-

1-carboxylat
0]
L~
o ’ .
cl '

Br
(#)-trans

Ngung tu buta-1,3-dien (14 ml, 165,65 mmol), & nhiét do -78°C, bd-sung vao hdn hop
cua etyl (2E)-4-(4-bromo-2-clophenyl)-4-oxobut-2-enoat (Hop chét trung gian 71, 4,04
g, 12,72 mmol) va hydroquinon (0,011 g, 0,10 mmol) trong toluen (15 ml) & nhiét do -
78°C va bit kin binh phan tmg va khudy & nhiét do trong phong trong thoi gian 1 gio va |
sau d6 gia nhiét & nhiét do 210°C trong thoi gian 15 giod. Tinh ché san phim thé bang sic
k¢ nhanh (5%—25% EtOAc trong heptan) d& tao ra hop chit néu & d& muc (4,47 g,
95%). |

"H NMR (400 MHz, CDCl;) & 1,24 (t, 3H), 2,08 (dddd, 1H), 2,21 (dddd, 1H), 2,26 — 2,39
(m, 1H), 2,52 (dd, 1H), 3,02 (td, 1H), 3,63 (td, 1H), 4,12 (qd, 2H), 5,63 — 5,77 (m, 2H),
747 (dd, 1H), 7,56 (d, 1H), 7,60 (d, 1H).

Hop chét trung gian 73: 4-({{(1R,6R va 18S,65)-6-(4-Bromo-2-clobenzoyl)xyclohex-3-en-
1-yl]cacbonyl } amino)-1-metyl-1H-pyrazol-5-carboxamit

o =N
L N— ‘
=
‘ NH
0o NH
d 2
cl l

Br

(£)-trans

Budc 1 Axit (1R,6R va 15,65)-6-(4-bromo-2-clobenzoyl)xyclohex-3-en-1-carboxylic
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B4 sung nudc (20 ml) va LiOH (1,0 g, 41,76 mmol) vao dung dich etyl (1R,6R va
15,65)-6-(4-bromo-2-clobenzoyl)xyclohex-3-en-1-carboxylat (Hop chét trung gian 72,
4,43 g, 11,92 mmol) trong THF (40 ml) va MeOH (40 ml) va khudy hon hop phan tng &
nhiét 46 60°C trong thdi gian 2 git. C6 hdn hop phan g trong chdn khéng va axit hda
phén cin bing cach bd sung HCI (2M, trong nudc). Chiét pha nude ba 1an bang dietyl ete
va 1am kho pha hitu co két hop trén MgSO,, loc va cd trong chdn khéng d€ tao ra hop

chét néu & d& muc phu (3,69 g, 90%).

Bubc  2: 4-({[(1R.6R  va 1.5,65)-6-(4-Bromo-2-clobenzoyl)xyclohex-3-en-1-

yl]cacbonyl}amino)-1-metyl-1H-pyrazol-5-carboxamit

Bb sung T3P (50% trong EtOAc, 640 mg, 2,01 mmol) va DMAP (300 mg, 2,46 mmol)
vao dung dich axit (1R,6R va 18§,65)-6-(4-bromo-2-clobenzoyl)xyclohex-3-en-1-
carboxylic (Hop chét trung gian 73 Budc 1, 571 mg, 1,16 mmol) va 4-amino-1-metyl-
1 H-pyrazol-5-carboxamit (280 mg, 2,0 mmol) trong THF (12 ml) va DCM (1 ml) va
khu4y hdn hop phéan ng & nhiét do trong phong trong thoi gian 15 gid. B6 sung nuée (5
ml) va c6 hén hop phan tmg dudi 4p suit giam. Pha lodng phé‘m cin bang nuéc va chiét
pha nudc biang EtOAc. Rira pha hitu co bing nuéc mudi va cb dudi ap suit giam. Hoa
tan phin cin trong DCM, 1am kho bang céch sir dung thiét bi tach pha va tinh ché san
phim thé bing sic ky nhanh (20% axeton trong EtOAc) dé tao ra hop chit néu ¢ d& muc
(470 mg, 87%).

'"H NMR (400 MHz, CDCLy) & 2,04 — 2,15 (m, 1H), 2,31 — 2,56 (m, 3H), 2,98 (td, 1H),
3,74 (td, 1H), 4,09 (s, 3H), 5,76 (d, 2H), 6,17 (s, 2H), 7,44 — 7,49 (m, 1H), 7,54 (d, 1H),
7,61 (d, 1H), 7,70 (s, 1H), 8,09 (s, 1H).

MS m/z 465,1 [M-H]

Hop chit trung gian 74: 4-[({(1R,6R va 1S,6S)-6-[2-clo-4-(1H-pyrazol-5-yl)benzoyl]-
xyclohex-3-en-1-yl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit
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" “NH

(%)-trans

4-({[(1R,6R va 1S,65)-6-(4-Bromo-2-clobenzoyl)xyclohex-3-en-1-yl]cacbonyl} amino)-
1-metyl-1H-pyrazol-5-carboxamit (Hop chét truﬁg gian 73, 230 mg, 0,49 mmol), axit
1 H-pyrazol-5-ylboronic (112 mg, 1 mmol), K,CO; (140 mg, 1,01 mmol) va Pd(dtbpf)Cl,
(20 mg, 0,03 mmol) tao huyén phii trong hdn hop ctia dioxan (8 ml) va nuéc (2 ml). Hat
chan khéng binh phan tmg va suc bang nito (g) va sau d6 gia nhiét & nhiét do 90°C trong
thoi gian 1,5 gio. C6 hdn hop phan Gng trong chén khéng va pha lodng phén cin bing
EtOH (50 ml). B& sung NaHCO; (bdo hoa, trong nudc) dén khi d6 pH 8 va c6 hdn hop
phan tmg dén kho du6i 4p suit giam. Tinh ché san phdm thé bang HPLC diéu ché trén
cot XBridge C18 (10pm, 250x19 ID mm) bing cach str dung gradien ciia 5-95% MeCN
trong hé chit dém H,0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chit néu & dé
muc (28 mg, 13%).

MS m/z 451,1 [M-H]

Hop chédt trung gian 75: 4-[({(1R,6R va 18,25)-6-[2-clo-4-(3-metyl-1H-pyrazol-5-
yl)benzoyl]xyclohex-3-en-1-yl} cacbonyl)amino]-1-metyl- 1 H-pyrazol-5-carboxamit

7 NH
=N

(%)-trans

Budc 1: 4-({[(1R.6R via 1S.65)-6-{2-clo-4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

pyrazol-5-yl]benzoyl} xyclohex-3-en-1-yl]cacbonyl } amino)-1-metyl-1 H-pyrazol-5-

carboxamit
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4-({{(1R,6R va 1§, 65)-6-(4-Bromo-2-c10benzoy1)xyclohex—3—en- 1-yl]cacbonyl}-amino)-
1-metyl-1H-pyrazol-5-carboxamit (Hop chét trung gian 73, 230 mg, 0,49 mmol), 3-
| metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 -
pyrazol (Hop chét trung gian 3, 300 mg, 1,03 mmol), K,CO; (150 mg, 1,09 mmol) va
Pd(dtbpf)Cl, (20 mg, 0,03 mmol) dugc tao huyén phi trong hdn hop ciia dioxan (8 ml)
va nudc (2 ml). Hat chan khong binh phén {mg v suc bang nito (g) va gia nhiét & nhiét
dd 90°C trong thoi gian 30 phat. Hdn hop phan tmg duoc st dung truc tiép sau khi dé

ngudi trong budc tiép theo.

Buédc 2: 4-[({(1R,6R va 15.25)-6-[2-clo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-xyclohex-

3-en-1-v1} cacbonyl)amino]-1-metyl-1 H-pyrazol-5-carboxamit

B6 sung HCI (4 M trong dioxan, 0,5 ml, 2,00 mmol) vio hdn hgp phan g tir Hop chét
trung gian 75 Step 1 va khudy hdn hgp phan tmg & nhiét dd trong phong trong thoi gian
10 phit. C6 hén hc,rp phan tng & 4p sudt giam, bd sung NaHCO; (bdo hoa, trong nuéc)
vao phén cin dén khi d6 pH 8 va chiét pha nuéc hai 14n bang DCM. Lam kho pha hitu co
két hop bang cach str dung thiét bj tach pha va c6 dén kho & 4p suét giam. Tinh ché san
phim tho bing sic ky nhanh (EtOAc) va sau d6 bing HPLC didu ché trén cot XBridge
C18 (10pum 250x19 ID mm) bang cach sir dung gradien ctia 5-95% MeCN trong hé chét
dém H,0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chit néu ¢ d& muc (100 mg,
59%,).

MS m/z 465,2 [M-H]

Hop chét trung gian 76: Metyl 4-(4-bromo-2-flophenyl)-4-hydroxybut-2-ynoat

o

Br
Bo sung n-butyllithi (1,6 M trong Hexan, 45 ml, 72,0 mmol) vao dung dich DIPEA (10
ml, 69,2 mmol) trong THF (100 ml) duéi khi nito & nhiét do -78°C va khudy hén hop
phan tng & nhiét do -78°C trong thoi gian 30 phut. B sung timg giot metyl prop-2-ynoat
(5,7 ml, 64,5 mmol), sau do bd sung dung dich 4-bromo-2-flobenzaldehyt (13,1 g, 64,5
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mmol) trong THF (20 ml) va khudy hdn hop phan tng & nhiét do -78°C qua dém. B6
sung AcOH (10 ml) vao hdn hgp phan ting va rét né vao nudc. Chiét hdn hop phan tng
bing DCM va lam khé pha hitu co két hop trén MgSO,, loc va ¢b trong chdn khéng.
Tinh ché san phim thé sic ky nhanh (20%—50% EtOAc trong heptan) dé tao ra hop chit
néu & dé muc (12,9 g, 70%).

'H NMR (400 MHz, CDCL3) & 2,62 (s, 1H), 3,79 (s, 3H), 5,78 (s, 1H), 7,29 (dd, 1H),
7.35 (dd, 1H), 7,49 (t, 1H). -

MS m/z 285,0 [M-H]

Hop chét trung gian 77: Metyl (2E)-4-(4-bromo-2-flophenyl)-4-oxobut-2-enoat

Br
B6 sung Et;N (12,5 ml, 90,2 mmol) vio dung dich metyl 4-(4-bromo-2-flophenyl)-4-
hydroxybut-2-ynoat (Hop chit trung gian 76, 12,9 g, 44,9 mmol) trong 1,4-dioxan (40
ml) va khudy hdn hop phan tng & nhiét d6 trong phong qua dém va sau d6 gia nhiét &
-nhi¢t d§ 60°C trong thdi gian 30 phit. C6 hdn hop phan Gng trong chdn khéng va tinh
ché san phim thé bing sic ky nhanh (0%—25% EtOAc trong heptan) dé tao ra hop chit
néu & d& muc (9,7 g, 75%).

'H NMR (400 MHz, CDCl;) § 3,84 (s, 3H), 6,85 (dd, 1H), 7,31 — 7,49 (m, 2H), 7,65 —
7,8 (m, 2H).

Hop chét trung gian 78: Metyl (1R,6R va 1S,6S)-6-(4-bromo-2-flobenzoyl)xyclohex-3-

en-1-carboxylat

Br
(£)-trans
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Bb sung buta-1,3-dien (20 ml, 236,6 mmol), duoc ngung tu & nhiét do -78°C, vao hon
hop cta metyl (2E)-4-(4-bromo-2-flophenyl)-4-oxobut-2-enoat (Hop chét trung gian 77,
5,5 g, 19,2 mmol) va hydroquinon (0,020 g, 0,18 mmol) trong toluen (15 ml) & nhiét 49 -
78°C va bit kin binh phdn ng va gia nhiét & nhiét d§ 210°C trong thoi gian 14 gio. Tinh
ché san phim thé bang sic ky nhanh (5%—30% EtOAc trong heptan) dé tao ra hop chét
néu & dé muc (5,69 g, 87%).

'H NMR (400 MHz, CDCl3) & 1,95 — 2,14 (m, 1H), 2,14 — 2,27 (m, 1H), 2,49 (ddd, 2H), |
3,07 (tdd, 1H), 3,56 — 3,77 (m, 4H), 5,73 (s, 2H), 7,29 — 7,46 (m, 2H), 7,72 (t, 1H).

Hop chét trung gian 79: Axit (1R,6R va 18,6S)-6-(4-bromo-2-flobenzoyl)xyclohex-3-en-

l—carboxylic
o
]\OH
0.
F

Br

(¥)-trans

B6 sung dung dich cua LiOH (0,40 g, 16,7 mmol) trong nudc (50 ml) vao dung dich
metyl (1R,6R va 185,65)-6-(4-bromo-2-flobenzoyl)xyclohex-3-en-1-carboxylat

(Hop chét trung gian 78, 5,6 g, 16,41 mmol) trong THF (50 ml) va khudy hdn hop phan
(mg & nhiét d6 trong phong qua dém. BS sung LiOH (0,33 g, 13,8 mmol) vao hdn hop
phan g va khudy né & nhiét d trong phong trong thoi gian 4 gio. Loc hdn hop phan
tmg va cb dich loc dudi 4p sut giam. Axit héa phan cin thé bing cach st dung HCI
(2M, trong nuéc) va chiét pha nuée ba 1an bang EtOAc. Lam khd pha hitu co két hop
trén MgSO,, loc, va c6 nhe nhang trong chdn khéng. B6 sung heptan va loc chét rin
duoc tao thanh ra va 1am khé dé tao ra hop chit néu & d& muc (4,19 g, 78%).

'H NMR (400 MHz, CDCl;) § 1,92 — 2,08 (m, 1H), 2,12 — 2,36 (m, 1H), 2,33 — 2,6 (m,
2H), 3,06 (td, 1H), 3,64 (td, 1H), 5,72 (s, 2H), 7,3 — 7,47 (m, 2H), 7,70 (t, 1H).

Hop chét trung gian 80: Axit (1R,6R hodc 1S,65)-6-(4-bromo-2-flobenzoyl)xyclohex-3-

en-1-carboxylic
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(-)-trans

Chét ddng phan ddi anh cua axit (1R,6R va 1S,6S)-6-(4-bromo-2-flobenzoyl)xyclohex-3-
en-1-carboxylic (Hop chét trung gian 79, 8,0 g, 24,5 mmol) dugc tich riéng bang sic ky
SFC khong dbi xing trén cdt Lux C2 (5pm, 250x30mm). Phun 500 mg (200 mg/ml trong
MeOH) va rira giai bing 20% MeOH trong CO, (g) (175 bar) & téc dd dong chay bang
100 ml/phut va phat hién ¢ nhiét d6 265 nm. Thu gom hop chét dd duoc rira giai thir nhat
va lam bay hoi d& tao ra hop chit néu & dé muc (3,95 g, 49%, do doi quang hoc 99,9%).

"H NMR (400 MHz, CDCl;) § 1,92 — 2,06 (m, 1H), 2,19 — 2,31 (m, 1H), 2,39 — 2,6 (m,
2H), 2,96 — 3,12 (m, 1H), 3,64 (td, 1H), 5,72 (s, 2H), 7,29 — 7,44 (m, 2H), 7,71 (t, 1H).

Su quay quang hoc: -29,9° (1g/100ml trong MeCN, 589 nm, 20°C).

Hop chét trung gian 81: 4-({[(1R,6R hoic 185,65)-6-(4-Bromo-2-flobenzoyl)xyclohex-3-
en-1-yl]cacbonyl}amino)-1-metyl-1H-pyrazol-5-carboxamit

N
s
o
>
>
\ 0
O BN

(-)-trans hodc (+)-
trans

(-)-trans or (+)-trans

B6 sung T3P (50% trong EtOAc, 1 ml, 1,68 mmol) vao dung dich axit (1R,6R hodc
1S,65)-6-(4-bromo-2-flobenzoyl)xyclohex-3-en-1-carboxylic (Hop chit trung gian 80,
250 mg, 0,76 mmol), 4-amino-1-metyl-1H-pyrazol-5-carboxamit (215 mg, 1,53 mmol)
va Et;N (411 pl, 2,96 mmol) trong EtOAc (3,5 ml) va gia nhiét hon hop phéan tng trong
10 phan tng vi séng ¢ nhiét 36 80°C trong thoi gian 60 phut va sau do6 khudy & nhiét do
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trong phong qua dém. Pha lodng hén hop phan tmg bing EtOAc va rira hai 1in bing
NaHCOj; (bdo hoa trong nudc) va nude mubi. Lam khé pha hitu co bang cach str dung
thiét bi tach pha va ¢ frong chdn khéng. Tinh ché san phidm thé bang HPLC diéu ché
trén co6t XBridge C18 (10um, 250x19 ID mm) biang cach sir dung gradien ctia 30-85%
MeCN trong hé chit dém H,O/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chat
néu & d& muc (140 mg, 41%).

MS m/z 451 [M+2]"

Hop chét trung gian 82: 4-[({(1R,6R hodc 185,65)-6-[2-flo-4-(1H-pyrazol-5-yl)benzoyl]-
xyclohex-3-en-1-yl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit

7 “NH
/
=N
(-)-trans hoac (+)-
trans

B6 sung Pd(dtbpf)Cl, (20 mg, 0,03 mmol) vao hdn hop cia 4-({[(1R,6R hodc 15,65)-6-
(4—br6mo-2-ﬂobenzoyl)xyclohex-3 -en-1-yl]cacbonyl } amino)-1-metyl-1H-pyrazol-5-
carboxamit (Hop chét trung gian 81, 140 mg, 0,31 mmol), axit 1H—pyrazol-5-y1bdronic
(70 mg, 0,63 mmol), K,CO; (170 mg, 1,23 mmol) trong dioxan (2,5 ml) va nuéc (1,2
ml). Suc hdn hop phén tmg bing nito (g) va sau d6 gia nhiét trong 16 phan Gng vi séng &
nhiét 46 80°C trong thoi gian 45 phit. B sung NaHCOs (bdo hoa, trong nudc) VﬁO‘ hdn
hop phan tng va chiét hon h(_)p bang EtOAc. Lam khé pha hitu co bing cach st dung
thiét bi tach pha, cb trong chin khéng v tinh ché san phém tho bang HPLC diéu ché trén
cot XBridge C18 (10pum, 250x19 ID mm) bing cch sir dung gradien ctia 20-65% MeCN
| trong hé chét dém H,0/MeCN/NH; (95/5/0,2) 1am pha déng d& tao ra hop chét néu & deé
muc (52 mg, 38%).

MS m/z 435,2 [M-HJ
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Hop chét trung gian 83: Axit (1R,2R hoidc 1S,2S)-2-(4-bromo-2-flobenzoyl)xyclohexan-

carboxylic
0

LOH

0

FY/%

(-)—frans hodc (+)-
trans
(-)-trans or (+)-trans

B6 sung chit xuc tac rhodi (5% Rh/C, 628 mg, 0,31 mmol) vio dung dich axit (1R,6R
hodc 18,6S)-6-(4-bromo-2-flobenzoyl)xyclohex-3-en-1-carboxylic (Hop chit trung gian
80, 10 g, 30,57 mmol) trong THF (100 ml) va khudy hén hop phan ting dudi khi hydro (2
bar) & nhiét do trong phong trong thoi gian 16 gid. Loc san phim thd qua miéng Xelit va
stc rira chit rin bing THF. C6 dich loc trong chdn khéng dé tao ra ddu ma hoéa rin khi
dung yén. Hoa tan san phidm rin va két tia tir metyl fert-butylete va heptan, va 1am kh

trong chén khéng dé tao ra hop chit néu & dé muc (9,16 g, 91%).

'"H NMR (500 MHz, CDCls, 23°C) § 0,98 — 1,09 (m), 1,13 — 1,38 (m, 3H), 1,67 — 1,79
(m, 2H), 1,94 (d, 1H), 2,04 — 2,13 (m, 1H), 2,73 (t, 1H), 3,19 — 3,29 (m, 1H), 7,18 — 7.3
(m, 2H), 7,60 (t, 1H).

Hop chét trung gian 84: 4-({{(1R,2R hoic 1S,ZS')—2—(4-Bromo—2—ﬂobenzoyl)xyclohexyl]-

cacbonyl}amino)-1-metyl- 1 H-pyrazol-3-carboxamit

/
0 N
NH
O 7 NH,
F

Br
(Ntrane ar (L trane
(-)-trans hodc (+)-
t
lgac‘;lssung 4-amino- I -metyl-1H-pyrazol-3-carboxamit (358 mg, 2,55 mmol) vao dung dich
axit (1R,2R hodc 15,25)-2-(4-bromo-2-flobenzoyl)xyclohexancarboxylic (Hop chét trung
gian 83, 560 mg, 1,70 mmol), HATU (647 mg, 1,70 mmol) va DIPEA (593 pl, 3,40

mmol) trong DMF (3 ml) va khuiy hén hop phan Gmg & nhiét do trong phong trong thoi

-102-



28723

gian 3 gid. Tinh ché san phim tho bang HPLC diéu ché trén cot XBridge C18 (10um,
250x19 ID mm) bing cich sir dung gradien ciia 5-80% MeCN trong hé chit dém
" H,0/MeCN/NH; (95/5/0,2) lam pha dong dé tao ra hop chét néu & d& muc (640 mg,
83%).

'"H NMR (500 MHz, CDCly) & 1,24 (qd, 1H), 1,41 (q, 2H), 1,59 (qd, 1H), 1,84 — 1,92 (m,
2H), 2,07 — 2,2 (m, 2H), 2,81 — 2,99 (m, 1H), 3,47 — 3,62 (m, 1H), 3,82 (s, 3H), 5,43 (s,
1H), 6,64 (s, 1H), 7,3 — 7,42 (m, 2H), 7,74 (t, 1H), 8,03 (s, 1H), 9,53 (s, 1H).

Hop chét trung gian 85: 4-({[(1R,2R hoic 1S,2S)-2-{2-flo-4-[1-(tetrahydro-2H-pyran-2-
yl)-1H-pyrazol-5-yl]benzoyl } xyclohexyl]cacbonyl } amino)-1-metyl-1 H-pyrazol-3-
carboxamit | '

/
N\

S
F. 0o " .
%o

B sung K,CO; (262 mg, 1,90 mmol) va Pd(dtbpf)Cl, (27 mg, 0,04 mmol) vao dung dich
4-({[(AIR2R hodc 1§,25)-2-(4-bromo-2-flobenzoyl)xyclohexyl]cacbonyl}-amino)-1-
metyl-1H-pyrazol-3-carboxamit (Hop chit trung gian 84, 214 mg, 0,47 mmol) va 1-
(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
(198 mg, 0,71 mmol) trong dioxan (1,5 ml) va nuéc (1,5 ml). Hat chan khong hdn hop
phan g va suc bing nito (g) ba l4n, va sau d6 gia nhiét trong 10 phan Umg vi séng &
nhiét d6 80°C trong thoi gian 60 phit. Pha lodng hdn hop phan tmg biang EtOAc va rira
pha hitu co bang NaCl (bdo hoa, trong nuéc). Chiét pha nude bang EtOAc. Lam kho pha
hiru co két hop bing cach sir dung thiét bi tach pha va c6 dudi 4p suét giam. Tinh ché san
phim thd bang sic ky nhanh (75% —100% EtOAc trong heptan) dé tao ra hgp chét néu
& d& muc (273 mg).

MS m/z 521,4 [M-H]

Hop chét truhg gian 86: 4-({[(1R,2R hoidc 1S§,25)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl|benzoyl} xyclohexyl]cacbonyl } amino)-1-metyl-1H-pyrazol-

3-carboxamit
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B6 sung K,CO; (213 mg, 1,54 mmol) va Pd(dtbpt)Cl_z (22 mg, 0;03 mmol) vao dimg dich
’ ;1-({[(1R,2R hodc 1 S,2.5)-2-(4-bromo-2-flobenzoyl)xyclohexyl]cacbonyl} -amino)-1-
metyl-1H-pyrazol-3-carboxamit (Hop chét trung gian 84, 174 mg, 0,39 mmol) va 3-
metyl-1-(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-
pyrazol (Hop chét trung gian 3, 169 mg, 0,58 mmol) trong dioxan (1,5 ml) va nuéc (1,5
ml). Hat chan khong hdn hop phan tng va suc bang nito (g) ba 1an, va sau d6 gia nhiét
trong 16 phan tng vi séng & nhiét ¢ 80°C trong thdi gian 60 phut. Pha lodng hdn hop
phan Ung béﬁg EtOAc v rira pha hitu co bing NaCl (bdo hoa, trong nuéc). Chiét pha
nuée bang EtOAc va 1am khé pha hitu co két hop bing cach sir dung thiét bi tach pha va
¢ dudi ap sudt giam. Tinh ché san phim thé bang sic ky nhanh (75%—>100% EtOAc
trong heptan) dé tao ra hop chit néu & dé muc (216 mg, 100%).

MS m/z 535,5 [M-H]

Hop chét trung gian 87: Etyl 4-(4-bromo-2-flophenyl)-4-hydroxybut-2-ynoat
(6]

O AN

P

OH

F.

Br

B6 sung n-butyllithi (1,6 M trong héxan, 44 ml, 70,4 mmol) vao dung dich DIPEA (10
ml, 69,2 mmol) trong THF (100 ml) duéi khi nito va khudy hdn hop phan tmg & nhiét do
-78°C trong thoi gian 30 phiit. BS sung timg giot etylprop-2-ynoat (6,5 ml, 64,3 mmol)
vao hdn hop phéan tmg sau d6 14 bd sung dung dich ciia 4-bromo-2-flobenzaldehyt (13,1
g, 64,5 mmol) trong THF (20 ml). Khudy hdn hop phén tmg & nhiét do -78°C qua dém.
Lam 4m hén hop phan tng 1én 0°C, bd sung AcOH (15 ml) hoa tan trong THF (50 ml),
sau d6 1a nudce (800 ml). Chiét hdn hop phan tmg ba 14n bang DCM va lam khé pha hiru
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co két hop trén MgSO,, loc va cb trong chdn khéng. Tinh ché san phim tho bang sic ky
nhanh (20%—50% EtOAc trong heptan) dé tao ra hop chit néu & d& muc (14,7 g, 76%).

'"H NMR (400 MHz, CDCLy) 5 1,31 (t, 3H), 2,57 (bs, 1H), 4,25 (q, 2H), 5,78 (s, 1H), 7,29
(dd, 1H), 7,35 (d, 1H), 7,50 (t, 1H).

Hop chit trung gian 88: Etyl (2E)-4-(4-bromo-2-flophenyl)-4-oxobut-2-enoat

Br
B6 sung Et;N (14 ml, 101 mmol) vao dung dich etyl 4-(4-bromo-2-flophenyl)-4-
hydroxybut-2-ynoat (Hop chét trung gian 87, 14,6 g, 48,5 mmol) trong 1,4-dioxan (40
ml) va khudy hdn hop phan ing & nhiét d§ 60°C trong thoi gian 6 gid va sau d6 co trong
chdn khéng. Hoa tan phin cin trong EtOAc va rira pha hitu co bang HCI (1M, trong
nu6e) va cd trong chén khéng. Tinh ché hop chit thé bang sic ky nhanh (0%—25%
EtOAc trong heptan) dé tao ra hop chit néu & d& muc (10,4 g, 71%).

"H NMR (400 MHz, CDCl;) & 1,33 (t, 3H), 4,29 (q, 2H), 6,83 (dd, 1H), 7,35 — 7,45 (m,
2H), 7,67 — 7,74 (m, 2H).
Hop chét trung gian 89: Etyl (1R,6R vilS,6S)-6-(4-bromo-2-flobenzoyl)xyclohex-3-en-

1-carboxylat

(¥)-trans

Bb sung buta-1,3-dien (15 ml, 177,5 mmol), ngung tu & nhiét 46 -78°C, vao hén hop cua
‘etyl (2E)-4-(4-bromo-2-flophenyl)-4-oxobut-2-enoat (Hop chat trung gian 88, 5,59 g,
18,56 mmol) va hydroquinon (0,035 g, 0,32 mmol) trong toluen (15 ml) & nhiét do -
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78°C, va bit kin binh phan tng va khudy & nhiét do trong phong trong thoi gian 1 gid va
sau d6 gia nhiét & nhi¢t o 200°C trong thoi gian 20 gio. Lam lanh binh phéan Gng xubng
-78°C va bd sung buta-1,3-dien (12 ml, 142 mmol), ngung tu & nhiét do -78°C, vao hén
hop phéan tng. Bit kin binh phan {mg va gia nhiét & nhiét 40 200°C qua dém. Lam bay
hoi hén hop phén tng trong chdn khéng va tinh ché san phdm tho bing sic ky nhanh
(0%—25% EtOAc trong heptan) dé tao ra san phim néu & & muc (5,7 g, 86%).

'H NMR (400 MHz, CDCly) & 1,19 (¢, 3H), 1,89 — 2,13 (m, 1H), 2,14 — 2,26 (m, 1H),
2,37 — 2,66 (m, 2H), 3,06 (tdd, 1H), 3,68 (td, 1H), 4,08 (q, 2H), 5,73 (s, 2H), 7,3 — 7,46
(m, 2H), 7,72 (t, 1H).

Hop chét trung gian 90: Etyl (1R,6R va 1S,6S)-6-{2-flo-4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} xyclohex-3-en-1-carboxylat '

0
Z "N
=N

Bb sung dung dich cia K,CO; (0,553 g, 4,00 mmol) trong nuée da khir khi (8 ml) vao
hdn hop cua etyl (1R,6R va 185,65)-6-(4-bromo-2-flobenzoyl)xyclohex-3-en-1-carboxylat
(Hop chét trung gian 89, 0,355 g, 1,0 mmol), 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol (Hop chét trung gian 3, 0,438 g,
1,50 mmol) va Pd(dtbpf)Cl, (0,064 g, 0,10 mmol) trong dioxan da khir khi (8 ml). Gia
nhiét hdn hop phan (mg & nhiét do 90°C trong thdi gian 1 gid va sau d6 phan chia gitta
EtOAc va NaCl (bdo hoa, trong nuéc). Chiét pha nu6c bang EtOAc va 1am kho pha hitu
co két hop trén Na,SO,, loc va ¢d trong chén khdng. Tinh ché sin phdm tho bang sic ky
cot nhanh (15%—60% EtOAc trong heptan) dé tao ra hop chét néu & d& muc (0,355 g,
81 %). '

'H NMR (500 MHz, CDCLy) & 1,23 (t, 3H), 1,53 — 1,63 (m), 1,64 — 1,67 (m, 2H), 2,02 —
2,15 (m, 2H), 2,20 — 2,29 (m, 1H), (d, 1H), 2,34 (s, 3H), 2,44 — 2,64 (m, 3H), 3,05 — 3,16
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(m, 1H), 3,62 (t, 1H), 3,78 (td, 1H), 4,08 — 4,19 (m, 3H), 5,09 — 5,15 (m, 1H), 5,76 (s,
2H), 6,20 (s, 1H), 7,31 — 7,41 (m, 2H), 7,89 — 7,96 (m, 1H).

Hop chét trung gian 91: 4-({[(1R,6R va 185,65)-6-{2-flo-4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} xyclohex-3-en-1-yl]cacbonyl } amino)-1-metyl-1H-

pyrazol-5-carboxamit

. 0 /N‘
Cr LL
NH

0 7 NH,
F
0
Y
=N

Bude 1: Axit (1R.6R va 15.65)-6-{2-flo-4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

pyrazol-5-yllbenzoyl}xyclohex-3-en-1-carboxvylic

B6 sung dung dich ctia LiOH (0,041 g, 1,70 mmol) trong nudc (2 ml) vao dung dich etyl
(1R,6R  va  1S§,65)-6-{2-flo-4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-
yl]benzoyl}xyclohex-3-en-1-carboxylat (Hop chét trung gian 90, 0,374 g, 0,85 mmol) va
khudy hdn hop phéan ng & nhiét d6 trong phong qua dém va sau d6 & nhiét d6 60°C
trong thdi gian 6 gid. BS sung nudc vio hdn hop phéan tGng va diéu chinh d6 pH vé 4
bing céach sir dung KHSO, (1M, trong nudc). Chiét pha nudce hai 14n bang EtOAc va 1am
kho pha hitu co két hop trén Na,SOy4, loc va cb trong chdn khéng dé tao ra hop chét néu
& dé muc phu (347 mg, 99%).

MS m/z 411,2 [M-H]

Budc 2: 4-({[(1R.,6R va 18.,65)-6-{2-flo-4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

pyrazol-5-yl]benzovl} xyclohex-3-en-1-yl]cacbonyl } amino)- 1 -metyl-1 H-pyrazol-3-

carboxamit

B6 sung E;N (464 pl, 3,35 mmol) va T3P (50% trong EtOAc, 598 pl, 1,00 mmol) vao
huyén phti ctia axit (1R,6R va 18,6S)-6-{2-flo-4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-
1 H-pyrazol-5-yl]benzoyl} xyclohex-3-en-1-carboxylic (Hop chit trung gian 91 Budc 1,
0,345 g, 0,84 mmol) va 4-amino-1-metyl-1H-pyrazol-5-carboxamit (234 mg, 1,67 mmol)
trong EtOAc (8 ml) va khudy hén hop phan @ng & nhiét do trong phong qua dém. B
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sung DMF (1 ml) va khudy hdn hop phan tmg & nhiét d6 trong phong trong thoi gian 5,5
gio. Hon hop phan g duoc phéan chia gitta EtOAc va NaHCO;(bdo hoa, trong nudc).
Chiét pha nu6c hai lan bang EtOAc va 1am kho pha hitu co két hop trén Na,SOy, loc va
o trong chén khéng. Tinh ché hop chét thd bing sic ky nhanh (EtOAc) dé tao ra hop
chit néu & d& muc (191 mg, 43%).

MS m/z 535,1 [M+H]"

Hop chét trung gian 92: 4-[({(1R2R va 1S§,25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-
yl)benzoyl]xyclohexyl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit

Z /NH
=N

(%)-trans

Bude 1: 4-[({(1R.6R va 1S.65)-6-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-xyclohex-

3-en-1-yl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit

B6 sung HC1 (4M trong dioxan, 59 pl, 0,23 mmol) vao dung dich 4-({[(1R,6R va 18,65)-
6-{2-flo-4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-5-yl]benzoyl } xyclohex-3-

en—l-yl]cacbonyl}amipo)—l-metyl-lH—pyrazol—S—carboxamit (Hop chit trung gian 91,
157 mg, 0,29 mmol) trong dioxan (8 ml) va nuéc (2 ml) va khudy hdn hop phan tmg &
nhiét do trong phong trong thdi gian 80 phit. BS sung NaHCOj; (bdo hoa, trong nuéc) va
EtOAc vao hdn hop phan tmg va cac pha dugc tach riéng. Rira pha hitu co bang NaHCO;
(b3o hoa, trong nuéc). Chibt pha nude bang EtOAc va 1am kho pha hitu co két hop trén
Na,SO,, loc va cb trong chan khéong dé tao ra hop chit néu & dé muc phu. (132 mg,

100%).
MS m/z 449,2 [M-H]

Buéc 2: 4 [({(1R2R va 1§.25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-

xyclohexyl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit
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B6 sung chét xic tac paladi (5% Pd/C, 62 mg, 0,03 mmol) vao dung dich 4-[({(1R,6R va
15,6S)-6-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]xyclohex-3-en-1-

yl} cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit (Hop chét trung gian 92 Budc 1,
0,131 g, 0,29 mmol) trong MeOH (4 ml) va EtOAc (4 ml) va xit 1y hdn hop phan tmg
bang H,(g) & &p sudt 1 atm va & nhiét do trong phong qua dém. Loc chét xic tic ra va rira
bing MeOH. C6 dich loctrong chén khéng va tinh ché san phim tho bang HPLC diéu
ché trén cot XBridge C18 (10pm, 250x19 ID mm) bing cach sir dung gradien ctia 5-70%
MeCN trong hé chit dém H,O/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chét
néu & dé muc (0,046 g, 35,0%).

"H NMR (500 MHz, MeOD) & 1,22 (s, 1H), 1,36 — 1,68 (m, 3H), 1,88 — 1,94 (m, 2H),
2,10 — 2,20 (m, 2H), 2,34 (s, 3H), 2,87 (s, 1H), 3,61 (d, 1H), 4,01 (s, 3H), 6,54 (s, 1H),
7.48 (s, 1H), 7,59 (d, 2H), 7,86 (d, 1H).

Hop chéit trung gian 93: Axit (1R,2R hoic 18,25)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl } xyclohexancarboxylic

(0]
J\OH
O
F
(0]
ZY :

=N

B6 sung 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazol (Hop chit trung gian 3, 2,08 g, 7,11 mmol) va dung dich da khitr khi
cia K,COs (1,96 g, 14,22 mmol) trong nudc (5 ml) vao dung dich axit (1R,2R hodc
15,2S)-2-(4-bromo-2-flobenzoyl)xyclohexancarboxylic (Hop chét trung gian 83, 1,17 g,
3,55 mmol) trong dioxan (5 ml). B4 sung Pd(dtbpf)Cl, (0,080 g, 0,12 mmol) va gia nhiét
hdn hop phan tng trong 10 phan ng vi séng & nhiét 46 60°C trong thdi gian 50 phut. Pha
lodng hdn hop phan tng bang nudc va EtOAc. B6 sung KHSO, (1%, trong nuéc) vao
16p nude dén khi d6 pH 5 va chiét 16p nuée hai 1an bang EtOAc. Piéu chinh d6 pH cua
trong 16p nudc vé 3-4 va chiét 16p nude bing EtOAc. Lam khé 16p hiru co két hop bang
c4ch st dung thiét bi tach pha va cb trong chdn khéng. Tinh ché san phim thd bing
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HPLC diéu ché trén cot Kromasil C8 (10pm, 250x50 ID mm) bang cach str dung gradien
cta 10-85% MeCN trong hé chit dém H,0/MeCN/ HCO,H (95/5/0,2) 1am pha dong dé
tao ra hop chit néu & @& muc (1,2 g, 81%).

MS m/z 413,3 [M-H]

Hop chét trung gian 94: 4-({[(1R,2R hoic 15,25)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} xyclohexyl]cacbonyl } amino)-1H-pyrazol-5-

carboxamit

B sung T3P (50% trong EtOAc, 194 ul, 0,33 mmol) vao huyén phu cua axit (1R2R
hodc 15,25)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-
yl]benzoyl}-xyclohexancarboxylic (Hop chit trung gian 93, 90 mg, 0,22 mmol), 4-
amino-1H-pyrazol-5-carboxamit hydroclorua (71 mg, 0,43 mmol) va Et;N (105 pl, 0,76
mmol) trong EtOAc (1 ml). B6 sung DMF (1 ml) va gia nhiét hon hgp phan tng & nhiét
d6 80°C trong thoi gian 3 gid. Pha lodng hdn hop phéan mg bang NaHCO; (8%, trong
- nuée) va EtOAc. Rira 16p hitu co ba 1an bang NaHCO; (8%, trong nuéc), 1am khod bang
cach st dung thiét bi tach pha va cd trong chdan khéng. Tinh ché san phdm thd bing
HPLC diéu ché frén ¢t XBridge C18 (10pum, 250x19 ID mm) bang cach str dung gradien
ciia 10-80% MeCN trong hé chit dém H,O/MeCN/NH; (95/5/0,2) 1am pha dong dé tao
ra hop chét néu & dé muc (24 mg, 21%).

MS m/z 521,3 [M-H]

Hop chit truilg gian 95: (1R,2R hoic 18,25)-2-(4-bromo-2-flobenzoyl)-N-(4-0x0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)xyclohexancarboxamit
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a =N
oepe
S
F

Br

[ \_Aranc Anr (4 tranc

(-)-trans hodc (+)-

trans . . ,
B6 sung 3-amino-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hydroclorua (Hop chat
trung gian 12, 300 mg, 1,97 mmol), HATU (1,16 g, 3,05 mmol)va Et;N (768 mg, 7,59
mmol) Vao dung dich axit (1R,2R hodc 15,25)-2-(4-bromo-2-
flobenzoyl)xyclohexancarboxylic (Hop chit trung gian 83, 500 mg, 1,52 mmol) trong
DMF (20 ml) va khudy hdn hop phan émg & nhiét d6 38°C trong thoi gian 12 gid. C6 hén
hop phén tmg trong chdn khéng va tinh ché san phdm thd bang sic ky cot silicagel (3,8%

MeOH trong DCM) dé tao ra hop chit néu & dé muc (300 mg, 43%).
MS m/z 463 [M+H] "

Hc_)p' chét trung gian 96: 4-({{(1R,2R hoic 1S,25)-2-(4-bromo-2-flobenzoyl)xyclohexyl]-
cacbonyl }amino)-1,2,5-oxadiazol-3-carboxamit

— O\

o) N
NH
OO NH,
F

‘Br

aaaaaaaaaaaaa

trans

Bo sung '13P (50% trong EtOAc, 0,75 ml, 1,26 mmol) vao dung dich 4-amino-1,2,5-
oxadiazol-3-carboxamit (0,178 g, 1,39 mmol), axit (1R,2R hodc 1S§,25)-2-(4-bromo-2-
flobenzoyl)xyclohexancarboxylic (Hop chét trung gian 83, 0,20 g, 0,61 mmol) va DMAP
(0,22 g, 1,80 mmol) trong THF (2,5 ml) vd DCM (0,5 ml) va gia nhiét hdn hop phan tng
trong 10 phan Ung vi séng & nhiét 6 100°C trong thodi gian 1 gid. Pha lodng hén hop
phan tmg bang THF va tinh ché san phim tho bang HPLC diu ché trén cot Kromasil
C18, b%lng cach st dung MeCN trong hé chit d¢m H,0/HOAc (100/0,2) 1am pha dong.
Tép hop cac phan doan chira san phim, co trong chdn khéng va 1am dong khod dé tao ra

hop chit néu & d& muc (87 mg, 33%).
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MS m/z 439,1 [M-H]

Hop chit  trung gian 97: (1R2R hodc 15,25)-2-(4-Bromo-2-
flobenzoyl)xyclohexancacbonyl florua

o

F
o

Br

(-)-trans hoac (+)-
trans

Hoa tan axit (1R,‘2R hodc 18,25)-2-(4-bromo-2-flobenzoyl)xyclohexancarboxylic (Hop
chét trung gian 83, 100 mg, 0,30 mmol) va pyridin (0,052 ml, 0,61 mmol) trong DCM
kho (1 ml) duéi khi nito. Lam lanh hdn hop phéan tmg xudng -10°C, bd sung 2,4,6-triflo-
1,3,5-triazin (0,051 ml, 0,61 mmol) va khudy hén hop phan tmg & nhiét d -10°C trong
thoi gian 2 gio. Pha loang hén hop phan tng bang DCM va bd sung nudc va khudy hén
hop phan Gng & nhiét d6 trong phong trong thoi gian 30 phut. B6 sung nudc va DCM va
cac pha dugc tach riéng. Pha hitu co két hop dugc tach ra khoi chit rén, rira bang nuéc
lanh, 1am kho bang cach st dung thiét bi tich pha va lam bay hoi & nhiét d trong phong
trong chan khéng dé tao ra hop cht néu & d& muc (107 mg, 106%). |

'H NMR (500 MHz, CDCL) & 1,19 (qd, 1H), 1,3 — 1,5 (m, 2H), 1,50 — 1,63 (m), 1,83 —
1,97 (m, 2H), 2,14 (d, 1H), 2,23 — 2,36 (m, 1H), 3,00 (dddd, 1H), 3,43 (td, 1H), 7,33 —
7,45 (m, 2H), 7,75 (t, 1H).

Hop chét trung gian 98: 4-({[(1R2R va 18,2.5)-2-(4-
Bromobenzoyl)xyclohexyl]cacbonyl } -amino)-1-etyl- 1 H-pyrazol-3-carboxamit

—
o} N
[N
NH
0 7 "NH;
Br

()-trans

Bb sung Et;N (178 pl, 1,29 mmol) va T3P (50% trong EtOAc, 230 pl, 0,39 mmol) vao
huyén phii ciia axit (1R,2R va 18,25)-2-(4-bromobenzoyl)xyclohexancarboxylic (100 mg,

-112-



28723

0,32 mmol) va 4-amino-1-etyl-1H-pyrazol-3-carboxamit (67 mg, 0,43 mmol) trong
EtOAc (2 ml) v gia nhiét hdn hgp phan tng & nhiét do 80°C trong thoi gian 2 gir va sau
d6 khudy & nhiét d trong phong qua dém. HSn hop phan tng dugc phan chia giita
EtOAc va NaHCO;(bdo hoa, trong nuéc). Chiét pha nude bang EtOAc va lam kho pha
hitu co két hop trén Na,SOy, loc, va co trong chdn khéng dé taora hop chit néu & dé muc
(119 mg, 83%).

MS m/z 449 [M+2]"

Hop chét . trung gian 99: Etyl 5-({[(1R,2R)-2-(4-
bromobenzoyl)xyclohexyl]cacbonyl } amino)-1,3,4-oxadiazol-2-carboxylat

o N-N o~
, N
of wo’
"/,/EO

Br

B6 sung etyl 5-amino-1,3,4-oxadiazol-2-carboxylat (1,11 g, 7,06 mmol), T3P (50% trong
EtOAc, 8,18 g, 25,72 mmol) va Et;N (2,6 g, 25,69 mmol) vao dung dich axit (1R,2R)-2-
(4-bromobenzoyl)xyclohexancarboxylic (2 g, 6,43 mmol) trong EtOAc (25 ml) va gia
nhiét hdn hop phan tng & nhiét d6 80°C trong thoi gian 12 gid. Rira hdn hop phan tGng
hai 14n bang nuéc va chiét pha nudc két hop bang EtOAc. Lam kho 16p hitu co két hop
trén Na;SOy, IQQ va 0 trong chén khéng dé tao ra hop chit néu & dé muc (2,85 g, 98%).
MS m/z 450 [M+H]"

Hop chit trung gian 100: (1R,2R va 1S,2S)-2-(4-Bromobenzoyl)-N-(3-metyl-1,2-thiazol-

5-yl)xyclohexancarboxamit

. b
NH S
O

Br
()-trans
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B6 sung T3P (50% trong FtOAc, 383 pl, 0,64 mmol) vao hdn hop cia axit (1R,2R va
15,25)-2-(4-bromobenzoyl)xyclohexancarboxylic (100 mg, 0,32 mmol), 3-metyl-1,2-
thiazol-5-amin hydroclorua (97 mg, 0,64 mmol), va EtzN (134 pl, 0,96 mmol) trong
EtOAc (3 ml) va gia nhiét hdn hgp phan tng trong 16 phan g vi séng & nhiét d§ 150°C
trong thoi gian 30 phit. Pha lodng hdn hop phan ng bing EtOAc va chiét pha hitu co
bang NaHCO; (bdo hoa, trong nudc) va nude mudi, 1am kho béng cach sir dung thiét bi
tach pha va cb trong chdn khéng. Tinh ché san phim tho sic ky nhanh (25% EtOAc
trong toluen) dé tao ra hop chit néu & d& muc (24 mg, 18%).

MS m/z 4072 [M-H]

Hop chat trung gian 101: (1R,2R va 1S,1S)-2-(4-Bromobenzoyl)-N-(4-Xyano-3-metyl-
1,2-thiazol-5-yl)xyclohexancarboxamit

o) S’N\
Oi;““ﬁ*
O W\
|

Br

(+)-trans

B6 sung T3P (50% trong EtOAc, 383 pl, 0,64 mmol) vao hdn hop ciia axit (1R,2R va
15,1S5)-2-(4-bromobenzoyl)xyclohexancarboxylic (100 mg, 0,32 mmol), 5-amino-3-
metyl-1,2-thiazol-4-carbonitril (89 mg, 0,64 mmol), va Et;N (134 pl, 0,96 mmol) trohg
EtOAc (3 ml) va gia nhiét hdn hop phan tng trong 16 phan tng vi séng & nhiét do 150°C
trong thoi gian 30 phut. Pha lodng hdn hop phén tng bang EtOAc va chiét pha hitu co
bang NaHCO; (bo hoa, trong nuéc) va nuéc mubi, 1am khd bang cach st dung thiét bi
tach pha va cd trong chén khéng. Tan nho phin can tir DCM tao ra hop chit néu & @&
muc (51 mg, 37%).

MS m/z 432,2 [M-H]

Vi du 1: 1-Metyl-4-[({(1R.2R  hodc  1S.25)-2-[4-(1H-pyrazol-3-yl)benzovyl]-

xyclohexyl} cacbdnvl) amino]-1H-pyrazol-3-carboxamit
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(+\trane nr /.\.frnvne
(+)-trans hoac (-)-
trans

Buoc 1 - Metyl 1-metyl-4-[({(1R2R va .lS,2S) -2-[4-(1H-pyrazol-3-yl)benzovyl]-

xyclohexyl}cacbonyl)amino]-1H-pyrazol-3-carboxylat

Khudy dung dich coa axit (IR2R va 1S52S) -2-(4-(1H-pyrazol-3-
yl)benzoyl)xyclohexancarboxylic (Hop chét trung gian 1, 200 mg, 0,67 mmol), TBTU
(387 mg, 1,21 mmol), metyl 4-amino-1-metyl-1H-pyrazol-3-carboxylat (208 mg, 1,34
mmol) va DIPEA (0,351 ml, 2,01 mmol) trong NMP (8 ml) & nhiét do 50°C qua dém.
Lam dimg phan Gng bing cach bd sung NaHCO; (bdo hoa, trong nuéc). Pha loing hon
hop bang EtOAc va céc pha duoc tich riéng. Rira 16p hitu co bing nuéce mubi, NH,C1
(b3o hoa, trong nude) va cudi cing 13 nuéc mudi. Lam kho 16p hiru co trén Na,SOy, loc

va lam bay hoi dé lai hop chit néu & dé muc phu (292 mg) duéi dang chit rin mau vang.

Buéc 2 - Axit l-metyl-4-[({(1R2R va 1S52S) -2-[4-(1H-pyrazol-3-

yl)benzovyl]xyclohexyl}-cacbonyl)amino]-1H-pyrazol-3-carboxylic

B6 sung dung dich ctia LiOH (1 M trong nuéc, 0,80 ml, 0,80 mmol) trong nudéc (1,0 ml)
vao dung dich san phim thé ciia Bude 1 (292 mg, 0,67 mmol) trong MeOH (2,5 ml) va
THF (2,5 ml). Khudy dung dich thu duoc & nhiét do 50°C troﬁg thoi gian 1 gio. Pha
lodng hdn hop bang EtOAc va nuée va cac pha duge tach riéng va rira pha nuéc bang
EtOAc. Axit héa cac 16p nu6e két hop bang HCI (6 M) dén khi d6 pH nim giita 4-5 va
- chiét san phém vao EtOAc. Lam khé 16p hitu co trén Na,SOy, loc va 1am bay hoi dé tao

ra hop chit néu & d& muc phu (155 mg, 55%) duéi dang nhe nhiang chét rdn mau nau.
MS m/z 420 [M-H]

Budc 3 - ( 1R,2R va 15.25) -1-Metyl-4-[({2-[4-(1 H-pyrazol-3-yl)benzoyl]xyclohexyl}-

cacbonyl)amino]-1H-pyrazol-3-carboxamit
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Khudy dung dich ciia san phdm tir Budc 2, (155 mg, 0,37 mmol), TBTU (213 mg, 0,66
mmol), amoni clorua (39,3 mg, 0,74 mmol) va DIPEA (0,193 ml, 1,10 mmol) trong
NMP (4 ml) & nhiét dd 50°C trong thdi gian 2 gid. Lam dimg phan tmg bang cach bd
sung NaHCO; (bdo hoa, trong nudc). Pha lodng hdn hop biang EtOAc va cic pha dugc
tach riéng. Rira 16p hitu co bang nudc mudi, NH,CI (bdo hoa, trong nudc) va cubi cling
12 nudec mubi. Lam khod 16p hitu co trén Na,SOy, loc va lam bay hoi dé lai chit rdn mau
vang ma dugc tinh ché bing HPLC d4o pha diéu ché trén cot XBridge C18 (Sum OBD
19x150 mm) bing cach st dung gradien cia 5-95% MeCN trong hé chit dém
H,0/MeCN/NH; (95/5/0,2) & d6 pH 10 1am pha dong dé tao ra hop chét néu & dé muc
(73 mg, 48%). '

'H NMR (600 MHz, DMSO-dy) & 1,21 (d, 1H), 1,44 (t, 1H), 1,52 (td, 2H), 1,80 (dd, 2H),
2,01 (dd, 2H), 2,82 — 2,94 (m, 1H), 3,69 — 3,78 (m, 1H), 3,80 (s, 3H), 6,86 (t, 1H), 7,48
(s, 1H), 7,66 (s, 1H), 7,85 (d, 1H), 7,98 (d, 2H), 8,03 (d, 2H), 8,07 (s, 1H), 9,77 (s, 1H),
13,09 (s, chit ddng phan quay chu yéu), 13,50 (s, chit ddng phan quay thir yéu). Hon hop

clia cac chdt ddng phan quay & ti 16 chu yéu:thir yéu 1:0,25
MS m/z 4212 [M+H]'

Budc 4 - 1-Metvyl-4-[({(1R.2R hoidc 1S.25)-2-[4-(1 H-pyrazol-3-yl)benzoyl]xyclohexyl}-

cacbonyl)amino]-1H-pyrazol-3-carboxamit

Chit ddng phan d6i anh cua (1R2R va 1S52S) -1-metyl-4-[({2-[4-(1H-pyrazol-3-
yl)benzoyl]xyclohexyl}cacbonyl)amino]-1H—pyrazol—3-carboXanﬁt (50 mg, 0,12 mmol)
duoc tich riéng biang sic ky khoéng ddi xiémg trén cot Chiralpak TA HPLC (Sum,
250x20mm). Phun 50 mg (8 mg/ ml trong EtOH:DCM, 4:2) va rira giai bang EtOH:
DCM (4:2) & tbc d6 dong chay bang 15 ml/phit va phat hién & nhiét d6 245nm. Thu gom
hop chét dd dwoc rira giai thir nhdt va lam bay hoi dé tao ra hop chit néu & d& muc

(0,019g, do ddi quang hoc 99,6%).
HRMS m/z 841,3857 [2M+H]"

Vi du 2: 1-Metyl-4-[({(1R.2R)-2-[4-(1 H-pyrazol-3-yl)benzoyl]xyclohexyl } -

cacbonyl)amino]-1H-pyrazol-5-carboxamit
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4-({[(1R,2R)-2-(4-Bromobenzoyl)xyclohexyl]cacbonyl } amino)- 1-metyl-1H-pyrazol-5-

carboxamit (Hop chét trung gian 2, 130 mg, 0,30 mmol), axit 1H—pyrazoL3—y1b£>ronic
(70 mg, 0,63 mmol), K2C03 (170 mg, 1,23 mmol) va Pd(dtbpf)Cl, (20 mg, 0,03 mmol)
duogc trén trong dioxan (2,5 ml) va H,0 (1,2 ml) va suc hén hop phan mg béﬁg nito. Gia
nhiét hdn hop phan tng trong 10 phan ung vi séng & nhiét do 80°C trong thoi gian 45
phit. BS sung NaHCO; (bdo hoa, trong nuéc) va chiét hdn hop bing EtOAc. Lam kho
pha hitu co bang céch sir dung thiét bi tich pha va 1am bay hoi dung mai. Tinh ché san
phim thd bang HPLC diéu ché trén cot XBridge C18 (10 um 250x19 ID mm) bang cach
sit dung gradien cda 20-65% axetonitril trong hé chat dém H,0/MeCN/NH; (95/5/0,2)
lam pha dong. Thu gom céc phan doan mong muén va 1am bay hoi dung méi dé tao ra

hop chit néu & d& muc (36 mg, 28%).

'"H NMR (400 MHz, CDCl;) 5 1,19 — 1,43 (m, 3H), 1,50 (dd, 1H), 1,73 (dt, 1H), 1,8 —
1,97 (m, 2H), 2,10 (d, 2H), 2,84 — 2,96 (m, 1H), 4,02 (s, 3H), 6,66 (dd, 4H), 7,53 (s, 1H),
7,6 — 7,66 (m, 1H), 7,80 (d, 2H), 7,94 (t, 2H), 8,23 (s, 1H).

MS m/z 421 [M+H]"

Vi du 3: 1—Metvl-4-[( {(1R.2R)-2-[4-(3-metyl-1H-pyrazol-5-yl)benzoyl]xyclohexyl } -

cacbonyl)amino]- IH-pvraz_ol-S-carboxamit

B6 sung HCI trong MeOH (6,0 ml, 7,20 mmol) vao dung dich 1-metyl-4-({[(1R,2R)-2-
{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)- 1 H-pyrazol-5-yl]benzoyl } xyclohexyl]-
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cacbonyl}amino)-1H-pyrazol-5-carboxamit (Hop chét trung gian 4, 1,39 g, 2,68 mmol)
trong MeOH (230 ml). Lam bay hoi dung dich thu dugc trong chén khéng & nhiét do
5°C. Hoa tan phan cin trong 230 ml MeOH va lai lam bay hoi & nhiét d6 5°C va tinh ché
ngay 1ap tirc san phim tho bang HPLC diéu ché trén cot XBridge C18 (10 pm 250x19 ID
mm) bang cach st dung gradien cia 5-70% MeCN trong hé chit ¢&ém H,0/MeCN/NH;
(95/5/0,2) 1am pha dong. Thu gom céc phan doan mong mudn va lam déng khé va tinh
ché lai bing SFC diéu ché trén ¢t Luna HILIC (5 pm 250x30 ID mm) bang céch st
dung 25% MeOH/DEA (100/0,5) trong CO,(g) (150 bar) 1am pha dong. Thu gom cac
phan doan mong mubn, 1am bay hoi va 1am déng khé tir MeCN/H,0 (1:1) dé tao ra hop
chét néu & d& muc (0,71 g, 67%).
'H NMR (500 MHz, DMSO) & 1,17 (dd, 1H), 1,29 - 1,39 (m, 1H), 1,42 — 1,57 (m, 2H),
1,72 — 1,88 (m, 2H), 1,97 (d, 1H), 2,07 (d, 1H), 2,78 — 2,91 (m, 1H), 3,29 (s, 3H), 3,65 —
3,74 (m, 1H), 3,89 (s, 3H), 6,56 (s, 1H), 7,89 (d, 2H), 7,99 (d, 2H), 9,49 (s, 1H), 12,74 (s,
1H)

Vi du 4: 1-Metyl-4-[({(1R,2R)-2-[4-(3-metyl- 1 H-pyrazol-5-yl)benzoyl]-

xyclohexvl} cacbonyl)amino]-1H-pyrazol-3-carboxamit

Budc 1 - 1-Metyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-

5-yllbenzovl}xvyclohexyl]cacbonyl }amino)-1H-pyrazol-3-carboxamit

B& sung 3-metyl-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazol (Hop chét trung gian 3, 283 mg, 0,97 mmol) va dung dich da khir khi
cia K,CO; (89 mg, 0,65 mmol) trong nuéc (1 ml) vao dung dich 4-({[('1R,2R)-2-(4-
bromobenzoyl)xyclohexyl]cacbonyl} amino)-1-metyl-1H-pyrazol-3-carboxamit ~ (Hop
chit trung gian 6, 70 mg, 0,16 mmol) trong dioxan (1 ml). B sung Pd(dtbpf)Cl, (10,40
mg, 0,02 mmol) va gia nhiét hdn hgp thu dugc trong 10 phan tng vi séng & nhiét do 85°C
trong thoi gian 60 phat. Pha lodng hén hop phan tmg bing EtOAc va rira bang nudc
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mubi (bdo hoa). Chiét pha nuéc hai 1an bing EtOAc. Lam khé pha hitu co két hop bang
cach st dung thiét bi tach pha va c6. Tinh ché phin cin bing sdc ky nhanh (100%
EtOAc) dé tao ra hop chit néu & dé muc phu (118 mg, 141 %).

MS m/z 517 [M-H]

Budc 2 - 1-Metyl-4-[({( 1R,2R)-2—[4-(3—metvl—lH-pvraiol-5—v1)benzoy1]xvclohexv1}—

cacbonyl)aminol-1H-pyrazol-3-carboxamit

B& sung HCI (1,2 M trong MeOH ) (1 ml, 1,20 mrﬁol) vao dung dich cta san phim tir
Buéc 1 (118 mg, 0,23 mmol) trong MeOH (10 ml) va c6 hdn hop phan tng & nhiét do
5°C. Hoa tan phén cin trong 10 ml MeOH va cb & nhiét do 5°C. Tinh ché ngay lap tirc
hop chét bang HPLC didu ché trén cot XBridge C18 (10 pm 250x19 ID mm) bang cach
stt dung gradien cta 5-70% MeCN trong h¢ chit dém H,0/MeCN/NH, (95/5/0,2) 1am
pha dong dé tao ra hop chit néu ¢ d& muc (46 mg, 46 %).

'H NMR (500 MHz, DMSO-dy) & 1,19 (q, 1H), 1,35 — 1,56 (m, 3H), 1,75 (d, 2H), 1,81
(d, 1H), 1,95 (d, 1H), 2,01 (d, 1H), 2,28 (s, 3H), 2,8 — 2,93 (m, 1H), 3,68 — 3,77 (m, 1H),
3,78 (s, 3H), 6,56 (s, 1H), 7,47 (s, 1H), 7,64 (s, 1H), 7,89 (d, 2H), 8,00 (d, 2H), 8,05 (s,
1H), 9,75 (s, 1H), 12,75 (s, chit ddng phan quay chi yéu), 13,08 (s, chit dong phan quay
thir yéu). Hon hop cia cac chit ddng phan quay & ti 18 chit yéu:thir yéu 1:0,19.

MS m/z 435,3 [M+H]"

Vi du 5a: (15,28 hodc 1R,2R)-N-(3-Xyano-1-metyl-1H-pyrazol-4-y1)-2-[4-(3-metyl-1H-

pyrazol-5-yl)benzovl]xyclohexancarboxamit va

Vi du 5b: (1R2R hodc 18,25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-

pyrazol-5-yl)benzoyl]xyclohexancarboxamit

/ /

2 M 2
scatilioca:
o \'\q o W\

N

Z NH 7 "NH
=N =N
(-)-trans (+)-trans
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Budc 1 - (1R2R va 18§,25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-y1)-2-{4-[3-metyl-1-

(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-yl]benzovl} xyclohexancarboxamit

((1R,2R va 15,25)-2-(4-Bromobenzoyl)-N-(3-xyano-1-metyl- 1 H-pyrazol-4-
yl)xyclohexancarboxamit (Hop chét trung gian 7, 150 mg, 0,36 mmol) va 3-metyl-1-
(tetrahydro-2H-pyran-2-y1)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol

(Hop chét trung gian 3, 106 mg, 0,36 mmol) dugc hoa tan trong dioxan:DMF (2 ml,
95:5). B6 sung Pd(dtbpf)Cl, (7,0 mg, 11 pmol) va dung dich K,CO; (200 mg, 1,44
mmol) trong nuéde (1,5 ﬁﬂ) va hiit chan khéng hdn hop phan tmg va suc bang nito ba lan
va sau d6 gia nhiét & nhiét do 80°C trong thoi gian 45 phat. Hon hop phan tmg dugc sir

dung truc tiép trong Buéc 2.

Bu6éc 2 - (1R2R va 18,25)-N-(3-xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-

pyrazol-5-yl)benzoyl]xyclohexancarboxamit

B6 sung HC1 (2 M trong dioxan:nudc, 1:1, 1 ml) vao hdn hop phéan g tir Bude 1 & trén
va khudy hén hop phan tng & nhiét d6 trong phong trong thoi gian 15 phat. C6 hén hop
phén'l’mg va pha loing phin cin bang EtOAc va rira bing NaHCO; (bdo hoa, trong
nuéc). Chiét pha nuée bang EtOAc va rira pha hitu co két hop bang NH,CI (trong nuéc)
va nuéc mudi. Lam kho 16p hitu co bang cach sir dung thiét bi tach pha va loai bé dung
moi trong chan khéng. Tinh ché hop chit bing HPLC diéu ché trén cot XBridge C18 (10
pm 250x19 ID mm) bing cach st dung gradien ctia 20-65% MeCN trong hé chit dém
H,0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chét Bu6c 2 néu ¢ d& muc phu
(102 mg, 68%) dudi dang chét rdn mau tring.

"H NMR (500 MHz, DMSO-dy) & 1,1 — 1,23 (m, 1H), 1,33 (t, 1H), 1,37 — 1,58 (m, 2H),
1,72 - 1,80 (m), 1,83 (d, 1H), 1,97 (d, 1H), 2,07 (d, 1H), 2,27 (s, 3H), 2,88 — 3,01 (m,
1H), 3,74 (t, 1H), 3,81 (s, 3H), 6,56 (s, 1H), 7,88 (d, 2H), 8,00 (d, 2H), 8,10 (s, 1H),
10,41 (s, 1H), 12,75 (s, 1H)

MS m/z 417,1 [M+H]"

Budce 3 - (1R2R hodc 18,25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-y1)-2-[4-(3-metyl-1H-
pyrazol-5-yl)benzoyl]xyclohexancarboxamit va (1S.2S hodc 1R,2R)-N-(3-Xyano-1-

metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl- 1 H-pyrazol-5-yl)benzovl]-xyclohexancarboxamit
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Chét dong phan dbi anh cia (1R,2R va 18,2S)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-
[4—(3-mety1—1H—pyrazol—5—yl)benzoyl]xyclohexancarboxamit (77 mg, 0,18mmol) dugc
tach riéng bang sic ky khong dbi xing trén cot Chiralpak AD (Spm, 250x20mm). Phun
52 mg (26 mg/ml trong EtOH:DCM, 2:1) va rira giai bang heptan:EtOH (30:70) & téc do
dong chay bing 18 ml/phit va phéat hién & 260nm. Thu gom hop chét da dugc rira gii
thtr nhét va lam bay hoi dé tao ra Vi du 5a (31 mg, 40%, d6 dbi quang hoc 98,2%).

'"H NMR (500 MHz, CDCl;) & 1,26 — 1,6 (m, 3H), 1,72 (td, 1H), 1,83 — 1,98 (m, 2H),
2,11 (td, 2H), 2,39 (s, 3H), 2,92 (ddd, 1H), 3,68 — 3,79 (m, 1H), 3,83 (s, 3H), 5,31 (s,
1H), 6,44 (s, 1H), 7,80 - 7,86 (m, 3H), 7,98 - 8,03 (m, 3H)

Su quay quang hoc: -138,9° (1 g/100 ml trong MeCN, 589 nm, 20°C).

Thu gom hop chit dugc rira giai thit hai va 1am bay hoi dé tao ra Vi du 5b (30 mg, 39%,
d6 do6i quang hoc 98,6%)

Su quay quang hoc: +136,8° (1 g/100 ml trong MeCN, 589 nm, 20°C).

"H NMR (500 MHz, CDCl;) § 1,27 — 1,56 (m, 3H), 1,65 — 1,76 (m, 1H), 1,85 - 1,97 (d,
2H), 2,11 (t, 2H), 2,39 (s, 3H), 2,87 — 2,95 (m, 1H), 3,69 — 3,78 (m, 1H), 3,84 (s, 3H),
5,31 (s, 2H), 6,44 (s, 1H), 7,79 (s, 1H), 7,83 (d, 2H), 7,98 - 8,04 (m, 3H)

Vi du 6: (1R.2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl |-N-(1 H-pyrazol-4-

yl)xvyclohexancarboxamit

Budc 1 - (1R.2R)-2-{4-[3-Metyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-5-

yl]benzovl}-N-(1 H-pyrazol-4-yl)xyclohexancarboxamit

B6 suhg axit  (1R,2R)-2-{4-[3-Metyl-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-
yl]benzoyl}-xyclohexancarboxylic (Hop chét trung gian 8, 0,167 g, 0,42 mmol) vio hdn
hop cua 1H-pyrazol-4-amin (0,074 g, 0,89 mmol),- T3P (50% trong EtOAc, 0,37 ml, 0,63
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mmol) va Et;N (0,23 ml, 1,68 mmol) trong EtOAc (8 ml) va khudy hén hop phan tng &
nhiét do trong phong trong thoi gian 30 phut. B4 sung DMF (1 ml) va khudy hdn hop
phan mg & nhiét d§ trong phong qua dém. B sung 1H-pyrazol-4-amin (0,040 g), T3P
(50% trong EtOAc, 0,150 ml, 0,25 mmol) va DMF (2 ml) va khudy hén hop phan tng &
nhiét d6 trong phong trong thoi gian 1 gid. Pha loding hon hop phan tng bing EtOAc va
rira pha hitu co hai 1an bang NaHCO; (bdo hoa, trong nudc). Lam kho pha hitu co trén
MgSOy,, loc va c6 trong chan khong dé tao ra hop chit néu & d& muc phu (0,194 g 100
%).

MS m/z 460,3 [M-H]

Budc 2 - (1R.2R)-2-[4-(3-Metyl-1H-pyrazol-5-y)benzoyl]-N-(1H-pyrazol-4-

yl)xyclohexancarboxamit

B6 sung HC1 (2 M HCI trong dioxan/nuéc, 1:1, 2 ml) vao hop chét tr Budc 1 (194 mg,
0,42 mmol) va khudy hdn hop phan tmg & nhiét do trong phong trong thdi gian 30 phut.
" Pha lodng hén hop phan tmg bing EtOAc va rira pha hiru co bing NaHCO; (béo hoa,
trong nuéc). Chiét pha nuéc mot 1dn bang EtOAc va 1am kho pha hitu co két hop trén
MgSQOy, loc va cd trong chan khéng. Tinh ché phin cin bing HPLC diéu ché trén cot
XBridge C18 (5pm OBD 19x150 mm) bang cach sir dung gradien cta 5-95% MeCN
trong hé chit dém H,0/MeCN/NH; (95/5/0,2) & do pH 10 lam pha dong dé tao ra hop
chit néu & d& muc (52 mg, 33%).

iH NMR (600 MHz, DMSO-dy) 6 1,08 — 1,2 (m, 1H), 1,27 — 1,37 (m, 1H), 1,40 — 1,54
(m, 2H), 1,71 — 1,79 (m, 1H), 1,79 - 1,86 (m, 1H), 1,92 - 1,98 (m, 1H), 1,99 - 2,07 (m,
1H), 2,28 (s, 3H), 2,75 — 2,83 (m, 1H), 3,68 - 3,76 (m, 1H), 6,56 (s, 1H), 7,38 (s, 1H),
7,70 (s, 1H), 7,90 (d, 2H), 7,99 (d, 2H), 9,99 (s, 1H), 12,45 (s, 1H), 12,75 (s, chét ddng
phan quay cha yéu), 13,10 (s; chit ddng phan quay thir yéu). Hén hop ctia cic chét dong
phan quay & ti 16 cha yéu:tht yéu 1:0,18.

MS m/z 3782 [M+H]

Vi du 7: (1R.2R)-2-[4-(3-Metyl-1 H-pyrazol-5-yl)benzoyl]-N-(4-0x0-4,5,6.7-

tetrahydropyrazolo[1.5-alpyrazin-3-yl)xyclohexancarboxamit
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B5 sung tu tr HCl (6 M trong nuéc, 20 ml) vao dung dich (1R,2R)-2-{4-[3-metyl-1-
(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5-yl]benzoyl } -N-(4-0x0-4,5,6,7-

tetrahydropyrazolo[1,5-a]pyrazin-3-yl)xyclohexancarboxamit (Hop chét trung gian 14,
3,5 g, 6,60 mmol) trong dioxan (40 ml) va nuéc (10 ml) & nhiét d§ 4°C trong khoang
thoi gian 2 phut. Khuéyvhan hop phan Gng & nhiét d6 5 phat & nhiét d6 4°C va sau d6 dé
cho dat dén nhiét d6 trong phong va khudy trong thoi gian 1 gid. Loai bé dung méi trong
chan khéng. Pha lodng phin cin bing dung dich Na,CO; (bio hoa, tfong nudce) va chiét
16p nudc ba 1in bing DCM. Loai bd dung moéi trong chan khong va tinh ché san phim
tho bang sic ky nhanh dio pha trén co6t C18 bang cach st dung gradien cta 25-45%
MeCN trong hé chit dém H,O/HCO,H (99,9/0,1) 1am pha dong. Thu gom céc phan doan
tinh khit va 1am bay hoi dén kho d& tao ra hop chét néu & d& muc (1,8 g, 61%) dudi

dang chat ran mau vang nhat.

'"H NMR (400MHz, DMSO-dy) & 1,10 - 1,55 (m, 4H), 1,74 - 1,82 (m, 2H), 1,95 - 2,08
(m, 2H), 2,28 (s, 3H), 2,99 (t, 1H), 3,70 (s, 2H), 3,82 (¢, 1H), 4,21 (t, 2H), 6,58 (s, 1H),
7,82 (s, 1H), 7,90 (d, 2H), 8,01 (d, 2H), 8,33 (s, 1H), 9,15 (s, 1H), 12,76 (s, 1H)

MS m/z 469 [M+Na]"

Vi du 8: (1R.2R)-N-[1-Metyl-5-(metylsulfonyl)-1H-pyrazol-4-yl]-2-[4-(1H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit
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B& sung axit (lH-pyrdzol-S-yl)boronic (108 mg, 0,97 mmol), Pd(dppf)CL,*DCM (105
mg, 0,13 mmol) va dung dich K,CO; (266 mg, 1,92 mmol) trong nudc (1,5 ml) vao dung
dich (1R,2R)-2-(4-Bromobenzoyl)-N-[ 1-metyl-5-(metylsulfonyl)- 1 H-pyrazol-4-
yl]xyclohexancarboxamit (Hop chit trung gian 18, 300 mg, 0,66 mmol) trong dioxan (10
ml) duéi khi nito. Khudy hdn hop phan tmg & nhiét d6 100°C trong thdi gian 1,5 gid
duéi khi nito. Bd sung dung dich cia nudc/EtOAc (1:10) vao hdn hgp phan tmg va loc
chét rin ra. Rua 16p hitu co béng nuGe va nude mudi, 1am khé trén Na,SO,, loc va cd
trong chan khong. Tinh ché phin cin bang TLC diéu ché (95% DCM trong MeOH). Tinh
ché san phim tho bing HPLC diéu ché trén cot Sunfire C18 (19x150 mm) bing cach sir
dung gradien cia 5-40% MeCN trong hé chit dém H,O/HCO,H (99,9/0,1) 1am pha dong
dé tao ra hop chét néu & d& muc (120 mg, 41 %) duédi dang chét rin mau tring.

'H NMR (400 MHz, DMSO-dy) § 1,11 - 1,23 (m, 1H), 1,53-1,32 (m, 3H), 1,73 - 1,85 (m,
| 2H), 1,94 (d, 1H), 2,07 - 2,11 (m, 1H), 2,86 - 2,93 (t, 1H), 3,41 (s, 3H), 3,71-3,76 (t, 1H),
3,99 (s, 3H), 6,83 (s, 1H), 7,73 (s, 1H), 7,83 - 8,13 (m, 5H), 9,19 (s, 1H), 13,07 (s, chét
ddng phan quay chii yéu), 13,51 (s, chat déng phan quay tht yéu). Hén hop ctia cac chét
d(k)ng' phén quay & ti 16 cht yéu:tht yéu 1:0,23.

MS m/z 456 [M+H]"

Vi _du 9: (1R2R)-N-[3-(Diflometoxy)-1-metyl-1H-pyrazol-4-yl]-2-[4-(1H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit
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B& sung dung dich cta K,CO; (121 mg, 0,88 mmol) trong nuéc (2 ml), axit 1H-pyrazol-
3-ylboronic (74 mg, 0,66 mmol) va Pd(dppf)CL,*DCM (72 mg, 0,09 mmol) vao dung
dich (1R,2R)-2-(4-bromobenzoyl)-N-[3-(diflometoxy)-1-metyl-1 H-pyrazol-4-
yl]xyclohexancarboxamit (Hop chét trung gian 21, 200 mg, 0,44 mmol) trong dioxan (10
ml) va khudy hdn hop phan tng & nhiét d6 80°C trong thoi gian 1 gio. C6 hdn hop phan
{rng trong chan khéng va tinh ché phan cin bang sic k}’/'ccf)t silicagel (10%—50% EtOAc
trong ete d?lﬁ mo) va sau d6 bang HPLC diéu ché trén cot T3, bang cach sir dung MeCN
trong H,O/HCO,H (99,9/0,1) 1am pha dong dé tao ra hop chat néu & d& muc (125 mg, 64

%) du6i dang chét rin mau tring.

'H NMR (400MHz, CDCL,): 51,26 - 2,10 (m, 8H); 2. 86 (¢, 1H), 3,66 (s, 3H), 3,75 (t,
1H), 6,26 (br, 1H), 6,72 (s, 1H), 6,78 (t,1H), 7,25 (s, 3H), 7,66 (s, 1H), 7,75 (s, 1H), 7,87
(d, 2H), 8,05 (d, 2H)

MS m/z 444 [M+H]"

Vi du 10: (1R.2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(1-metyl-3-sulfamoyl-1H-

pyrazol-4-yl)xyclohexancarboxamit

B& sung axit (5-metyl-1H-pyrazol-3-yl)boronic hydroclorua (Hop chét trung gian 31,
209 mg, 1,29 mmol), Pd(dppf)Cl,*DCM (70 mg, 0,09 mmol) va K,CO; (206 mg, 1,49
mmol) vao dung dich (1R,2R)-2-(4-bromobenzoyl)-N-(1-metyl-3-sulfamoyl-1H-pyrazol-
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4—yl)xyclohexancarboxamit (Hop chét trung gian 25, 200 mg, 0,43 mmol) trong hdn hop
cua dioxan H,O (15 ml) dudi khi hitor va khudy hén hop phan tng & nhiét do 50°C trong
thoi gian 3 gio. Chiét hdn hop phéan ng hai 14n bing EtOAc va rira 16p hitu co két hop
ba lan béng nudce, lam khoé trén Na,SOy, loc va cd trong chan khong. Tinh ché ph'fm can
thé bang HPLC didu ché trén cot XBridge C18 OBD (5 um 150x19 ID mm) bang cich
str dung gradien ctia 18-90% MeCN trong hé chat dém NH,HCO; (0,010 M, trong nuéc)
lam pha dong dé tao ra hop chit néu & dé muc (54 mg, 27 %) dudi dang chét rin mau
tring.

'"H NMR (300 MHz, DMSO-dy) & 1,10- 1,26 (m, 1H), 1,37-1,55 (m, 3H), 1,77-1,87 (m,
2H), 1,96-2,05 (m, 2H), 2,30 (s, 3H), 2,51 (t, 1H), 2,93 (t, 1H), 3,80 (s, 3H), 6,57 (s, 1H),
7,58 (s, 2H), 7,92 (d, 2H), 8,03 (d, 2H), 8,12 (s, 1H), 8,92 (s, 1H), 12,74 (s, chit dong
phan quay chi yéu), 13,1 (s, chat ddng phan quay thir yéu). Ti 16 chua biét ctia cac chit
ddng phan quay.

MS m/z 471 [M+H]"

Vi du 11: ( 1R,2R)-N-(2,3-Dihvdrot)vrazolo[5,1—b][1,3]oxazol—7—vl)—2-j4-(3-metvl—lH-

pyrazol-5-yl)benzovl]xyclohexancarboxamit
o =N
O
“0e=0

2 NH
—N
B6 sung K,CO; (132 mg, 0,96 mmol) va Pd(dppf)CL,*DCM (78 mg, 0,10 mmol) vao
dung dich (1R,2R)-2-(4-bromobenzoyl)-N-(2,3-dihydropyrazolo[5,1-b][1,3]oxazol-7-
yl)xyclohexancarboxamit (Hop chit trung gian 30, 200 mg, 0,48 mmol) va axit (5-metyl-
1 H-pyrazol-3-yl)boronic (60 mg, 0,48 mmol) trong 1,4-dioxan (5 ml) va nuéc (1 ml) &
nhi€t do trong phong va gia nhiét hdn hop phén g & nhiét do 80°C trong thoi gian 5 gid
dudi khi nito. Loai b dung méi trong chin khong va hoa tan phan cin trong EtOAc. Rira
16p hitu co hai 1in bing nuéc, 1am khé trén Na,SO4, loc va 1am bay hoi. Tinh ché phan
can bang TLC diéu ché (9% MeOH trong DCM), sau do bang sic ky nhanh C18
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(0%—50% MeCN trong nudc) dé tao ra hop chit néu & d& muc (60 mg, 30%) duéi dang
chét rin mau tring.
'H NMR (400 MHz, DMSO-dj) 6 1,20-1,01 (m, 1H). 1,41 - 1,49 (m, 3H), 1,73 - 1,82 (m,
2H), 1,90 - 2,03 (m, 2H), 2,50(s, 3H), 2,78(t, 1H), 3,68(t, 1H), 4,18(t, 2H), 4,99(t, 2H),
6,56(s, 1H), 7,21(s, 1H), 7,89(d, 2H), 7,98(d, 2H), 9,35(s, 1H), 12,75(s, chit déng phan
quay chu yéu), 13,1 (s, chit ddng phan quay thir yéu). Ti 1é chua biét clia cac chit dong |
phéh quay. |
MS m/z 420 [M+H]"

Vi du 12: (1R.2R hodc 1S5.25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-( lH-pvr_azol-

3-yl)benzoyl]xyclohexancarboxamit

/

o) N
NH

0\

N

(-)-trans

Budc 1 - (1R2R va 15,25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-y1)-2-[4-(1 H-pyrazol-3-

yl)benzovl]xyclohexancarboxamit

Hoa tan (1R2R va 1S,2S)—2—(4—bromobénzoyl)—N—(3—xyano—l-metyl— 1H-pyrazol-4-
yl)xyclohexancarboxamit (Hop chét trung gian 7, 150 mg, 0,36 mmol) trong dioxan (1,5
ml). B6 sung axit 1H-pyrazol-3-ylboronic (73 mg, 0,65 mmol), Pd(dppf)CL,¥*DCM (29
mg, 0,04 mmol) va dung dich K,CO; (0,065 ml, 1,1 mmol) trong nudc (1,5 ml) va hat
chan khéng hdn hop phén tng va suc bang nito ba 14n va sau d6 gia nhiét trong 16 phan
ung vi song & nhiét do ‘60°C trong thoi gian 30 phut va sau do & nhiét 4o 80°C trong thoi
gian 50 phut. Pha loding hdn hop phéan tmg bing EtOAc va rira pha hitu co hai 14n bang
dung dich nuéc mudi (bdo hoa). Chiét pha nudc hai 1an bang EtOAc. Lam khé pha hitu
* co két hop bang cach str dung thiét bi tach pha va ¢ va tinh ché phan cin bang HPLC
diéu ché trén c6t XBridge C18 (10 um 250x19 ID mm) bing cach sir dung gradien ctia
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20-65% MeCN trong hé chit dém H,O/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra
hop chét néu & d& muc phu (45 mg 31%).

'"H NMR (600 MHz, DMSO-dy) & 1,16 (qd, 1H), 1,27 — 1,38 (m, 1H), 1,39 — 1,55 (m,
2H), 1,72 — 1,79 (m, 1H), 1,82 (d, 1H), 1,95 (d, 1H), 2,02 (d, 1H), 2,28 (s, 3H), 2,74 —
2,84 (m, 1H), 3,65 — 3,78 (m, 1H), 6,56 (s, 1H), 7,40 (s, 1H), 7,70 (s, 1H), 7,89 (d, 2H),
7,99 (d, 2H), 9,99 (s, 1H), 12,45 (s, 1H), 12,75 (s, chit ddng phan quay), 13,09 (s, chét
déng phan quay) |

MS m/z 403,1 [M+H]"

Budc 2 - (1R.2R hodc 15.25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-

yl)benzovl] xvclohexahcarboxamit

Céc chit ddng phan dbi anh tir Buge 1 (30 mg, 0,07mmol) dugc tich riéng bang sic ky
khéng d6i xtng trén cot Chiralpak AD (5um, 250x20mm). Phun 30 mg (30 mg/ml trong
EtOH:DCM, 91:9) va rira giai bang heptan:EtOH (30:70) & tbc do dong chay bing 18
ml/phat va phét hién & 260nm. Thu gom hop chit dugc rira giai thir hai va 1am bay hoi
dé tao ra hop chit néu & dé muc (11 mg, 37%, d6 dbi quang hoc 99,9%).

'"H NMR (500 MHz, CDCl;) & 1,25 — 1,45 (m, 2H), 1,50 (ddd, 1H), 1,69 (qd, 1H), 1,84 —
1,95 (m, 2H), 2,05 — 2,17 (m, 2H), 2,96 (ddd, 1H), 3,73 — 3,83 (m, 4H), 6,70 (d, 1H),
7,67 (d, 1H), 7,87 (d, 2H), 7,99 (s, 1H), 8,04 (d, 2H), 8,22 (s, 1H).

Su quay quang hoc: -153,8° (1 g/100 ml trohg MeCN, 589 nm, 20°C). .

Vi du 13: (1R.2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(1-metyl-5-sulfamoyl-1H-

pyrazol-4-vl)xyclohexancarboxamit

B6 sung PdCL(dppf)-DCM (4,87 g, 5,97 mmol) vao hdn hop cia (1R2R)-2-(4-
bromobenzoyl)-N-(1-metyl-5-sulfamoyl-1H-pyrazol-4-yl)xyclohexancarboxamit  (Hop
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chét trung gian 37, 28 g, 59,7 mmol), axit (5-metyl-1H-pyrazol-3-yl)boronic (15,02 g,
119,31 mmol) va natri cacbonat (25,3 g, 238,63 mmol) trong dioxan (500 ml) va nudc
(125 ml) duéi khi nito va khudy hdn hop phan tmg & nhiét d6 85°C trong thoi gian 4 gio.
C6 hdn hop phan dng trong chan khéng va pha lodng bing EtOAc va rira pha hitu co
bang nudc mudi (bdo hoa, trong nudc), 1am khd trén Na,SOy, loc va lam bay hoi. Tinh
ché san phdm thé bang sic ky cot nhanh trén cot C18 (32pm, 400g), bang cach st dung
gradien tir 0—40% MeCN trong nudc 1am pha déng dé tao ra hop chét néu & dé muc
(12,73 g, 45,3 %) duéi dang chit rin mau nau.

"H-NMR (300 MHz, DMSO-d,) & 1,13 - 1,22 (m, 1H), 1,36 - 1,52 (m, 3H), 1,74 - 1,84
(m, 2H), 1,96 - 2,08 (m, 2H), 2,22 (d, 3H), 2,84 - 2,90 (m, 1H), 3,35 - 3,75 (m, 1H), 3,92
(d, 3H), 6,57 (s, 1H), 7,81 (s, 1H), 7,89 - 7,96 (t, 2H), 8,01 - 8,16 (m, 4H), 8,82 (s, 1H),
12,78 (s, 1H).

MS m/z 471 [M+H]"

Vi du 14: (1R2R va 15.25)-N-(5-Metoxy-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-

-~ yDbenzovllxyclohexancarboxamit

NH
(x)-trans

Buéc 1 - (1R2R va 15,25)-2-(4-bromobenzoyl)-N-(5-metoxy-1-metyl-1H-pyrazol-4-

yl)xyclohexancarboxamit

Axit (1R,2R va 1S, 25)-2-(4-bromobenzoyl)xyclohexancarboxylic (59 mg, 0,19 mmol),
3-metoxy-1-metyl-1H-pyrazol-4-amin hydroclorua (61,3 mg, 0,37 mmol) va Et;N (105
ul, 0,76 mmol) dugc tao huyén phit trong EtOAc (2,1 ml). B& sung T3P (50% trong
EtOAc, 135 pl, 0,23 mmol) va gia nhiét hdn hgp phan tng trong 10 phén tng vi séng &
nhiét d6 100°C trong thoi gian 20 phht. Hon hgp dugc phan chia gitta EtOAc va
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NaHCO; (bdo hoa, trong nudc) va rira pha hitu co bang NH,CI (bio hoa, trong nudc) va
nuée mudi. Lam khé pha hitu co bang cach sir dung thiét bi tich pha va c6 trong chan

khong dé tao ra hop chit néu & d& muc phu (63 mg, 79%).
MS m/z 420 [M+H]"

Budc 2 - (1R.2R va 15.25)-N-(5-metoxy-1-metyl-1H-pyrazol-4-yl)-2-[4-(1 H-pyrazol-3-

yl)benzoyl]xyclohexancarboxamit

B6 sung K,CO; (83 mg, 0,60 mmol) va Pd(dppf)Clz*DCM (12 mg, 0,01 mmol) vao dung
dich cta san phim cia Buéc 1 (63 mg, 0,15 mmol) va axit 1H-pyrazol-3-ylboronic (25
mg, 0,22 mmol) trong dioxan (0,7 ml) va nudc (0,7 ml). Hat chan khong hdn hop va suc
bang nito ba 1an va sau d6 gia nhiét trong 16 phan tmg vi séng & nhiét 4o 100°C trong
thoi gian 30 phiit. Pha loing hdn hgp phan tmg bang EtOAc va nudc va chiét pha nuée
mot l4n bang EtOAc. Rira 16p hitu co két hop bang nuée mudi, NH,CI (bdo hoa, trong
nuée), nude mudi, 1am khd bang cach sir dung thiét bi tich pha va cd trong chan khong.
Tinh ché san phim thoé bing HPLC diéu ché trén cot XBridge C18 (5 pm 150x19 ID
mm) bang cach st dung gradien cia 5-95% MeCN trong hé chit dém H,0/MeCN/NH;
(95/5/0,2) 1am pha dong d& tao ra hop chit & d& muc (11 mg 18%).

'H NMR (600 MHz, DMSO-dy) § 1,1 - 1,2 (m, 1H), 1,26 - 1,35 (m, 1H), 1,36 - 1,44 (m,
1H), 1,45 - 1,54 (m, 1H), 1,72 - 1,83 (m, 2H), 1,91 - 1,97 (m, 1H), 2 - 2,06 (m, 1H), 2,91
- 2,97 (m, 1H), 3,56 (s, 3H), 3,69 - 3,75 (m, 1H), 3,81 (s, 3H), 6,85 (d, 1H), 7,64 (s, 1H),
7,83 (s, 1H), 7,92 - 8,07 (m, 4H), 9,44 (s, 1H), 13,08 (s, 1H).

MS m/z 408,2 [M+H]"

Vi du 15: (1R.2R)-N-[5-(Diflometyl)-1H-pyrazol-4-yl]-2-[4-(5-metyl-1H-pyrazol-3-

yl)benzovyl]xyclohexancarboxamit

=N,
0 NH
=
o
w0 gl F
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Budc 1 - (1R.2R)-N-[5-(Diflometyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl]-2-

[4-(5-metyl-1H-pyrazol-3-yl)benzovl]xyclohexancarboxamit

B6 sung axit (5-metyl-1H-pyrazol-3-yl)boronic (237 mg, 1,88 mmol), K,CO; (650 mg,
4,70 mmol), va Pd(dppf)CL,*DCM (128 mg, 0,16 mmol) vao dung dich (1R,2R)-2-(4-
bromobenzoyl)-N- [5-(diflometyl)-1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-4- ‘

yl]xyclohexancarboxamit (Hop chit trung gian 39, 800 mg, 1,57 mmol) trong hdn hop
cua dioxan va nudc (4:1, 15 ml) duéi khi nito, va khua"lﬁr hén hop phén tng & nhiét do,
50°C trong thdi gian 2 gid. Pha lodng hén hop phan tmg bang EtOAc va rira pha hiru co
bang nude, nudc mudi (bdo hoa), 1am khé trén Na,SO,, va co trong chan khong. Tinh
ché phin ciin bang séc ky cot silicagel (33% EtOAc trong ete ddu mo) dé tao ra hgp chat

néu & d& muyc phu (620 mg, 77%) dusi dang chit rin mau vang.
MS m/z 512 [M+H]"

Buéc 2 -  (1R2R)-N-[5-(Diflometyl)-1H-pyrazcl-4-vyl]-2-[4-(5-metyl-1H-pyrazol-3-

yl)benzoyl]xyclohexancarboxamit

B& sung HCI (3M trong MeOH, 5,9 ml) vao dung dich ctia san phim tir Buéc 1 (600 mg,
1,17 mmol) trong MeOH (30 ml) va khudy hén hop phan tmg & nhiét d§ trong phong
trong thoi gian 1 gid. Diéu chinh gi tri d6 pH ctia hdn hop phan tng vé ~8 bang céach sir
dung NaHCO; (trong nuéc), va chiét hdn hop phan tng bing EtOAc. Ria 16p hitu co
bang nudc mubi (bdo hoa), 1am kho trén Na,SO, va cd trong chan khong. Tinh ché san
phim thé bing HPLC diéu ché trén c6t XBridge Prep C18 OBD (5 pm, 150x19 ID mm)
bing cach st dung gradien ciia 25-55% MeCN trong nudc (0,03% NH4OH) 1am pha
dong dé tao ra hop chit néu & d& muc (69 mg, 14%) dudi dang chit rin mau tring.
'H-NMR (300 MHz, DMSO-d) & 1,34 - 1,38 (m, 1H), 1,41 - 1,53 (m, 3H), 1,73 - 1,84
(m, 2H), 1,94 - 2,07 (m, 2H), 2,27 (s, 3H), 2,93 - 2,96 (m, 1H), 3,69 - 3,76 (m, 1H), 6,56
(s, 1H), 6,99 (t, /=54,0 Hz, 1H), 7,89 - 8,07 (m, 5H), 9,67 (s, 1H), 12,74 (s, 1H), 13,04
(s, 1H).

MS m/z 428 [M+H]"

Vi du 16: ( 1R,2R)-N—(5-Metv1—4-ox0—4,5,6J—tetrahvdropvrazolo[1,5—a]pvrazin—3-vl)-2-

[4-(5-metyl-1H-pyrazol-3-yl)benzoyl]xyclohexancarboxamit
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Bé sung Pd(dppf)CL,*DCM (53 mg, 0,07 mmol) vio (1R,2R)—2-(4-bromobenzoyl)—N—(5—
metyl-4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5 -a]pyrazin—3-yl)xyclohexancérboxaimit (Hop
chit trung gian 42, 300 mg, 0,65 mmol), axit (5-metyl-1H-pyrazol-3-yl)boronic (164 mg,
1,31 mmol) va Na,CO; (138 mg, 1,31 mmol) trong 1,4-dioxan (10 ml) va nu6c (1 ml) &
nhiét d6 25°C duéi khi nito va khudy hdn hop phan @ng & nhiét ¢ 90°C trong thdi gian
15 gio. BS sung Pd(dppf)CL*DCM (26 mg, 0,035 mmol), axit (5-metyl-1H-pyrazol-3-
yl)boronic (80 mg, 0,65 mmol) va' Na,COs (70 mg, 0,65 mmol) vao phan ting hdn hop va
khudy n6 & nhiét d6 90°C trong thoi gian 6 gio. Pha lodng hdn hop phan tGmg bing
EtOAc (50 ml), loc qua miéng Xelit va cb trong chan khong. Tinh ché phin cin thd bing
TLC diéu ché (5% MeOH trong DCM). Tinh ché san phdm thé bang HPLC didu ché trén
cot X Bridge C18 (5 pm 19x150 mm ID) bang cach sir dung gradien ctia 30-70% MeCN
trong hé chit dém H,0/CF;CO,H (99,95/0,05) 1am pha dong, dé tao ra hop chét néu & dé
muc (130 mg, 43%) dudi dang chét rin mau vang nhot.

'H NMR (400MHz, DMSO-d;) § 1,10 - 1,55 (m, 4H), 1,70 - 1,85 (m, 2H), 1,95 - 2,10
(m, 2H), 2,30 (s, 3H), 2,98 (t, 1), 3,02 (s, 3H), 3,70 (t, 1H), 3,78 (t, 2H), 4,30 (t, 2H),
6,52 (s, 1H), 7,82 (s, 1H), 7,90 (d, 2H), 8,00 (d, 2H), 9,20 (s, 1H), 12,78 (s, 1H)

MS m/z 461 [M+H]"

Vi du 17: (1R.2R)-N-(5-Metyl-4-0x0-4,5.6.7-tetrahydropyrazolo[1,5-a]pyrazin-3-yl)-2-

[4-(1H-pyrazol-3-yl)benzovl]xyclohexancarboxamit
o} =N,
Sepe
w0 g N\

X
N
\NH
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Bé sung Pd(dppf)CL*DCM (53,3 mg, 0,07 mmol) vao hdn hop cta (1R,2R)-2-(4-
bromobenzoyl)-N-(5 -méty1-4-oxo—4,5 ,6,7-tetrahydropyrazolo[ 1,5-a]|pyrazin-3-

yD)xyclohexancarboxamit (Hop chit trung gian 42, 300 mg, 0,65 mmol), axit 1H-
pyrazol-3-ylboronic (146 mg, 1,31 mmol) va Na,CO; (138 mg, 1,31 mmol) trong 1,4-
dioxan (10 ml) va nuéc (1 ml) & nhiét ¢ 25°C duéi khi nito va khudy hdn hop phan ting
& nhiét do 90°C trong thoi gian 15 gid. B sung Pd(dppf)CL,*DCM (27 mg, 0,035
mmol), axit (1H-pyrazol-3-yl)boronic (73 mg, 0,65 mmol) va Na,CO; (70 mg, 0,65
mmol) va khudy hén hop phan ting & nhiét ¢ 90°C trong thoi gian 6 gid. Pha loing hdn
hop phéh tng bang EtOAc (50 ml), loc qua miéng Xelit va co ﬁong chan khong. Tinh
ché phin can bang TLC didu ché (5% MeOH trong DCM). Tinh ché san phim tho bang
HPLC diéu ché trén cot X Bridge C18 (5 pm, 19x150 mm ID) bing cach str dung
gradien cia 30-70% MeCN trong ﬁuéc (0,05% CF;COOH) lam pha dong, d tao ra hop

chét néu & d& muc (130 mg, 45%) du6i dang chit rin mau tring.

'H NMR (400MHz, DMSO-dg) & 1,10 - 1,60 (m, 4H), 1,70 - 1,85 (m, 2H), 1,90 - 2,10
 (m, 2H), 2,99 (t, 1H), 3,01 (s, 3H), 3,74 (¢, 1H), 3,79 (t, 2H), 4,20 (t, 2H), 6,88 (s, 1H),
7,85 (s, 2H), 8,01 (d, 2H), 8,08 (d, 2H), 9,20 (s, 1H), 13,10 (s, 1H).

MS m/z 447 [M+H]"

Vi du 18a: (1R.2R hoic 15.25)-N-(5-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-

3-v1)benzovl]xvclohexancarboxamit va

Vi du 18b: (15,25 hoic 1R,2R)-N-(5-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-

3-yl)benzovl]xyclohexancarboxamit

fo) =N, OJ\ /N‘N
ceatiees
o W o] \
N .

N

SN \’N
\ NH \ NH
(-)-trans (+)-trans

Buéc 1 - (1R2R va 15.295)-N-(5-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-pyrazol-3-

yl)benzovyl]xyclohexancarboxamit
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B6 sung axit 1H-pyrazol-3-ylboronic (73 mg, 0,65 mmol), Pd(dppf)CL,*DCM (8,8 mg, |
10,8 umol) va dung dich K,CO; (149 mg, 1,08 mmol) trong nuéc (1,5 ml) vao a hdn hop
cia (IR2R va 15,25)-2-(4-bromobenzoyl)-N-(5-xyano-1-metyl-1 H-pyrazol-4-
yl)xyclohexancarboxamit (Hop chét trung gian 43, 150 mg, 0,36 mmol) trong dioxan
(1,5 ml) va hat chin khong hdn hop phan tng va suc bang nito va sau d6 gia nhiét &
nhiét d6 80°C trong thdi gian 3,5 gid. Pha lodng hdn hop phan ting bang EtOAc va rira
pha hitu co hai lin bing nuéc mudi (bdo hoa). Chiét pha nuéc hai 1an bing EtOAc va
1am khé pha hiru co két hop bang cach st dung thiét bi tach pha va c6 trong chan khong.
Tinh ché phin cin bing HPLC diéu ché trén cot Waters Sunfire C18 OBD (5 um,
19x150 mm ID) bang cach sir dung gradien ciia 5-95% MeCN trong hé chit dém HCO,H
(0,1M, trong nuéc) lam pha dong. Co6 cic phan doan chira san phim va hoa tan trong
EtOAc. Rira pha hitu co bang nudc mudi, 1am khé bang cach sir.dung thiét bi tach pha va
¢d trong chan khong dé tao ra hop chét néu & d& muc (46 mg, 32%).

'H NMR (500 MHz, DMSO-dy) 8 1,1 — 1,23 (m, 1H), 1,33 (t, 1H), 1,39 — 1,62 (m, 2H),
1,80 (dd, 2H), 1,94 — 2,02 (m, 1H), 2,06 (d, 1H), 2,83 — 2,98 (m, 1H), 3,69 — 3,79 (m,
1H), 3,89 (s, 3H), 6,84 (d, 1H), 7,70 (s, 1H), 7,9 — 8,13 (m, 4H), 10,52 (s, 1H), 13,08 (s,
~1H)

MS m/z 403 [M+H]"

‘Budc 2 - (1R.2R hoidc 15,25)-N-(5-Xyano-1-metyl- 1H—pvrazbl—4-v1)—2—[4—( 1 H-pyrazol-3-
yl)benzoyl]xyclohexancarboxamit (18a) va (15,25 hodc 1R,2R)-N-(5-Xyano-1-metyl-1H-

pyrazol-4-vyl)-2-[4-(1 H-pyrazol-3-yl)benzoyl ]xyclohexancarboxamit (18b)

Céc chit déng phan ddi anh tir Budc 1 (34 mg, 0,08 mmol) dugc tach riéng bang sic ky
khéng d6i xtng trén c6t Chiralpak AD (Spm, 250x20mm). Phun 34 mg (17 mg/ml trong
EtOH) va rira giai bing heptan:EtOH (30:70) & téc do dong chay bing 18 ml/phut va
* phét hién & 260nm.
Thu gom hop chit d3 dugc rira giai thir nhit va 1am bay hoi dé tao ra Vi du 18a (13 mg,
' 38%, d9 ddi quang hoc 98%).

Su quay quang hoc: -131° (1 g/100 ml trong MeCN, 589 nm, 20°C).
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"H NMR (500 MHz, CDCl;) & 1,23 — 1,43 (m, 2H), 1,51 (ddd, 1H), 1,76 (qd, 1H), 1,83 —
1,95 (m, 2H), 2,06 — 2,16 (m, 2H), 2,92 — 3,01 (m, 1H), 3,77 — 3,86 (m, 1H), 3,92 (s,
3H), 6,70 (d, 1H), 7,67 (d, 1H), 7,83 — 7,91 (m, 3H), 8,04 (d, 2H), 8,37 (s, 1H).

Thu gom hop chét dugc rira giai thir hai va lam bay hoi dé tao ra Vi du 18b (13 mg, 38%,
0 doi quang hoc 96,0%). |

Su quay quéng hoc: +127° (1 g/100 ml trong MeCN, 589 nm, 20°C).

'H NMR (500 MHz, CDCl;) § 1,22 — 1,44 (m, 2H), 1,51 (ddd, 1H), 1,76 (qd, 1H), 1,92
(d, 2H), 2,02 — 2,22 (m, 2H), 2,96 (td, 1H), 3,73 — 3,87 (m, 1H), 3,92 (s, 3H), 6,70 (d,
1H), 7,67 (d, 1H), 7,82 — 7,93 (m, 3H), 8,04 (d, 2H), 8,32 (s, 1H)

Vi du 19: 1-Etyl-4-[({(1R.2R)-2-[4-(3-metyl-1 H-pyrazol-5-yl)benzoyl]-

xyclohexvyl} cacbonyl)amino]-1H-pyrazol-5-carboxamit

B6 sung HCI trong MeOH (1,2M, 0,3 ml, 0,36 mmol) vio dung dich 1-etyl-4-({[(1R,2R)-
2-{4-[3-metyl-1 -(tetrahydro—ZH—pyran—Z—yl)— lH—pyrazol—S -yl]benzoyl}xyclohexyl]-
cacbonyl} amino)- 1H-pyrazol-5-carboxamit (Hop chdt trung gian 44, 150 mg, 0,28
mmol) trong MeOH (20 ml). C6 hdn hop phan tng trong chin khéng & nhiét do 18°C.
Hoa tan phin cin trong MeOH (25 ml) va sau d6 ¢6 & nhiét o 16°C. Tinh ché ngay 1ap
tirc sén phdm thd bang HPLC diéu ché trén cot XBridge C18 (10 pm 250x19 ID Amm)
bang cach st dung gradien ctia 5-70% MeCN trong hé chit dém H,0/MeCN/NH;
(95/5/0,2) @é tao ra hop chit néu & d&& muc (78 mg, 62%).

'"H NMR (500 MHz, DMSO-dy) & 1,12 — 1,22 (m, 1H), 1,25 (t, 3H), 1,35 (t, 1H), 1,42 —
1,57 (m, 2H), 1,76 (d, 2H), 1,83 (d, 1H), 1,97 (d, 1H), 2,08 (d, 1H), 2,75 — 2,96 (m, 1H),
3,69 (t, 1H), 4,28 (q, 2H), 6,56 (s, 1H), 7,38 (s, 2H), 7,89 (d, 2H), 8,00 (d, 2H), 9,48 (s,
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1H), 12,74 (s, chit ddng phan quay chi yéu), 13,09 (chét ddng phan quay thi yéu) Hon
hop ciia cac chit dong phan quay ¢ ti 1¢ chu yéu:thir yéu 1:0,12 |
MS m/z 4493 [M+H]"

Vi du 20: N.1-Dimetyl-4-[({(1R2R va 1S5,25)-2-[4-(1H-pyrazol-3-yl)benzoyl]-

xyclohexyl} cacbonyl)amino]-1H-pyrazol-3-carboxamit

trans(=)

Buéc 1 - 4-({[(1R,2R)-2-(4-Bromobenzoyl)xyclohexyl]cacbonyl}amino)-N, 1-dimetyl-

1 H-pyrazol-3-carboxamit

B6 sung T3P (50% trong EtOAc, 268 ul, 0,45 mmol) va Et;N (0,094 ml, 0,67 mmol) vio
hdn hop cua axit (1R,2R)-2-(4-Bromobenzoyl)xyclohexancarboxylic (70 mg, 0,22 mmol)
va 4-amino-N,1-dimetyl-1H-pyrazol-3-carboxamit hydroclorua (86 mg, 0,45 mmol)
trong EtOAc (2 ml) va gia nhiét hdn hop phan tmg trong 10 phan g vi séng & nhiét do

150°C trong thoi gian 40 phat. B sung T3P (50% trong EtOAc, 268 ul, 0,45 mmol) va |
Et;N va gia nhiét hdn hgp phan tng trong 16 phan tmg vi séng & nhiét 4o 150°C trong
thdi gian 20 phit. Pha lodng hdn hop phan (mg bing EtOAc va rira pha hitu co bing
NaHCO; (trong nudc) va nuéc mudi. Lam kho pha hitu co bing cach sir dung thiét bi

tach pha va co dé tao ra hop chét néu & d& muc phu (87 mg, tho).

Budsc 2 - N.1-Dimetyl-4-[({(1R.2R)-2-[4-(1H-pyrazol-3-

Vl)benzovl] xyclohexvyl} cacbonyl)-amino]-1H-pyrazol-3-carboxamit

B6 sung dung dich cia san phim tir Budc 1 (86 mg, 0,19 mmol) trong DME (1,5 ml) va
e’[anol~ (0,5 ml) vao Pd(dppf)ICL*DCM (16 mg, 0,02 mmol) va axit 1H-pyrazol-3-
ylboronic (21,64 mg, 0,19 mmol) duéi khi nito. B6 sung kali phosphat (trong nuée, 12M,
0,047 ml, 0,58 mmol) trong nuéc (0,5 ml) va gia nhiét hdn hop phan ng trong 16 phén
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tmg vi séng & nhiét d6 140°C trong thoi gian 15 phit. B4 sung 1H-pyrazol-3-carboxamit
(16 mg, 0,035 mmol) va Pd(dppf)Cl,*DCM (10 mg, 0,012 mmol) vao hdn hop phén ung
va gia nhiét n6 trong 10 phan tng vi séng & nhiét d6 140°C trong thoi gian 10 phit. Pha
lodng hén hop phéan @ng bang EtOAc va rira pha hitu co bing nudc, 1am kho bang cach
sir dung thiét bi tach pha va c6 trong chan khéng. Tinh ché phén cin thé bing HPLC diéu
ché trén cot XBridge C18 OBD (5 pum, 19x150 mm ID) bang cé4ch st dung gradien cia
5-95% MeCN trong hé chit dém H,0/MeCN/NH; (95/5/0,2) & d6 pH 10 lam pha dong
dé tao ra hop chét néu & dé muc (23 mg, 27%).

"H NMR (600 MHz, DMSO-d) § 1,20 (q, 1H), 1,43 (t, 1H), 1,52 (g, 2H), 1,72 — 1,88 (m,
2H), 1,97 (d, 1H), 2,04 (d, 1H), 2,77 (d, 3H), 2,84 — 2,94 (m, 1H), 3,74 (t, 1H), 3,80 (s,
3H), 6,86 (s, 1H), 7,85 (s, chit dong phan quay chii yéu), 7,91 (s, chit dong phan quay
thir yéus), 7,97 (d, chit ddng phan quay cha yéu), 8 — 8,1 (m, 3H), 8,28 (d, 1H), 9,80 (s,
1H), 13,09 (s, chit ddng phan quay chu yéu), 13,53 (s, chit ddng phan quay thtr yéu).
Hdn hop ctia cac chit ddng phan quay & ti 18 chit yéu;thl’r véu1:021

MS m/z 422.2 [M+H]"

Vi du 21: N.,1-Dimetyl-4-[({(1R.2R)-2-[4-(5-metyl-1 H-pyrazol-3-yl)benzoyl]-

xyclohexyl} cacbonyl)amino]-1H-pyrazol-5-carboxamit

Bé sung tung giot HCl dugc lam lanh bang nuéc d4 (2M trong dioxan/nudéc, 1:1, 2 ml,
4,00 mmol) vao dung dich N,1-dimetyl-4-({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl } xyclohexyl]cacbonyl } amino)- 1 H-pyrazol-5-

carboxamit (Hop chét trung gian 47, 0,069 g, 0,13 mmol) trong dioxan (3 ml) & nhiét do
0°C. P& hén hop phan tng dat dén nhiét do trong phong va sau d6 khudy & nhiét do
trong phong trong thdi gian 50 phit. C6 hon hop phan tng trong chan khong & nhiét do
10-15°C. Lam ddng bay hoi phan cin trong chin khong & nhiét d6 10-15°C véi dioxan (3
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x 3 ml). B4 sung metylamin (2 M trong THF, 1 ml) va lam bay hoi hdn hgp phan tmg.
Tinh ché san phim thé bing HPLC diéu ché trén cot XBridge C18 (10 um, 250x19 ID
- mm) béng cach str dung gradien ctia 10-60% MeCN trong hé chit dém H,0O/MeCN/NH;
(95/5/0,2) d& tao ra hop chit néu & dé muc (0,044 g, 75,0 %).

'H NMR (500 MHz, CDCl;) & 1,26 — 1,46 (m, 2H), 1,52 (q, 1H), 1,68 — 1,79 (m, 1H),
1,91 (dd, 2H), 2,12 (t, 2H), 2,36 (s, 3H), 2,72 — 2,91 (m, 4H), 3,7 — 3,82 (m, 1H), 4,01 (s,
3H), 6,43 (s, 1H), 7,12 (d, 1H), 7,41 (s, 1H), 7,83 (d, 2H), 7,88 (s, 1H), 7,98 (d, 2H).

MS m/z 447,3 [M-H]

Vi du 22: 5-Metyl-4-[({(1R.2R)-2-[4-(3-metyl- 1H—pvrazol—5-vl)benzovl]-

xyclohexyl}cacbonyl)amino]-1H-pyrazol-3-carboxamit

B6 sung HCl (3,8M trong nuéc, 145 pl, 0,55 mmol) vao dung dich 5-metyl-4-
({[(1R,2R)-2-{4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-5-

yl]benzoyl} xyclohexyl]-cacbonyl} amino)-1H-pyrazol-3-carboxamit (Hop chit trung
gian 48, 190 mg, 0,37 mmol) trongrhc:)n hop cua 1,4-dioxan (3 ml)-vé nudc (0,75 ml).
KhuAy hdn hop phan tmg & nhiét do trong phong trong thoi gian 2,5 gid. Pha loing hon
hop phéan tmg bang EtOAc va nuéc va rira pha hiru co bang NaHCO; (bdo hoa trong
nuéc), nuée mudi, 1am kho bing cich st dung thiét bi tach pha va cd trong chan khong.
Tinh ché phan cn bing SFC didu ché trén cot Viridis 2-EP (5 pm, 30x250 mm ID) bing
cach str dung MeOH/DEA (100:0,5) trong CO,(g) 1am pha dong, dé tao ra hop chét néu &
d3 muc (94 mg, 59,1 %) |

'H NMR(600 MHz, DMSO-dy) § 1,14 - 1,24 (m, 1H), 1,29 - 1,58 (m, 3H), 1,71 - 2,04
(m, 6H), 2,12 - 2,33 (m, 4H), 2,78 - 2,92 (m, 1H), 3,59 - 3,77 (m, 1H), 6,64 (d, 1H), 7,21
(d, 1H), 7,76 - 8,11 (m, 4H), 9,30 (d, 1H), 12,66 - 13,18 (m, 2H)
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Vi du 23: 4-[({(1R 2R)-2-[4-(1H-Pyrazol-5-yl)benzoyl]xyclohexyl} cacbonyl)amino]-1H-

pyrazol-5-carboxamit

B6 sung HCI (1,25 M trong MeOH, 0,2 ml, 0,25 mmol) vao dung dich 4-({{(1R,2R)-2-
{4-[1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-5-
yl]benzoyl}xyclohexyl]cacbonyl} amino)-1H-pyrazol-5-carboxamit (Hop chit trung gian
49, 90 mg, 0,18 mmol) trong MeOH (10 ml). C6 hdn hop phan tng trong chan khéng &
nhiét @6 19°C. Hoa tan phén cin trong MeOH (10 ml) va c6 trong chén khong & nhi€t do
17°C. Tinh ché ngay 14p tirc phan cin bang HPLC diéu ché trén cot XBridge C18 (10 pm
250x19 ID mm) bang cich st dung gradien cta 5-80% MeCN trong hé chét dém
H,0/MeCN/NH; (95/5/0,2), dé tao ra hop chit néu & d& muc (56 mg 75%)

'H NMR (500 MHz, DMSO) § 1,11 — 1,27 (m, 1H), 1,34 — 1,59 (m, 3H), 1,69 — 1,84 (m,
2H), 1,99 (dd, 2H), 2,78 — 2,92 (m, 1H), 3,67 — 3,78 (m, 1H), 6,84 (d, 1H), 7,39 — 8,16
(m, 8H), 9,76 (s, 1H), 13,07 (s, 2H), 13,51 (s, OH).

MS m/z 405,3 [M-H]

Vi du 24: ( 1R,2R)-N—(4-OX0—4,5,6,7—tetrahvdropvrazolo[1,5-a1pvrazin—3-vl)-2-[44( 1H-

pyrazol-5-yl)benzovl]xyclohexancarboxamit

o &~N
N
S pe)
y, o ”

Z /NH
=N

B6 sung tung giot HCI (3,8M trong nudc, 5 ml, 19 mmol) vao dung dich (1R,2R)-N-(4-
0x0-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-3-yl)-2- {4-[ 1 -(tetrahydro-2 H-pyran-2-yl)-
1 H-pyrazol-5-yl]benzoyl} xyclohexancarboxamit (Hop chit trung gian 50, 0,46 g, 0,89

-139-



28723

mmol) trong dioxan (5 ml) dugc 1am lanh trong bé nuéc da va khudy hén hop phan tng
trong khi 1am lanh trong thoi gian 1 gio. Pha loding hdn hop phéan Gng bang EtOAc va
- NaHCO; (bdo hoa, trong nudc) va chiét pha nuéc bbn 14n bang EtOAc. Rira pha hitu co
két hop bang NaHCO; (bio hoa, trong nuéc), 1am kho bang cach str dung thiét bi tach
pha va lam bay hoi trong chan khong. Tinh ché phin cin bing HPLC diéu ché trén cot
XBridge C18 (10 pm 250x50 ID mm) bing cich sir dung gradien ctia 15-55% MeCN
trong hé chat dém H,0/MeCN/NH; (95/5/0,2) dé tao ra hop chit néu & dé muc (0,298g,
77%). '

'H NMR (400 MHz, CDCLy) & 1,14 — 1,56 (m), 1,6 (m, 2H), 1,88 (m, 2H), 2,12 (t, 2H),
2,95 (m, 1H), 3,69 (m, 3H), 4,30 (t, 2H), 6,70 (d, 1H), 7,65 (d, 1H), 7,86 (d, 2H), 8,05 (d,
2H), 8,15 (s, 1H), 8,82 (s, 1H)

Vi du 25 :(1R,2R)-N-[1-Metyl-5-(metylsulfamoyl)-1H-pyrazol-4-yl]-2-[4-(3-metyl-1H-

pyrazol-5-yl)benzovyl]xyclohexancarboxamit

B6 sung HCI (1,25N trong MeOH, 0,76 ml) vao dung dich (1R2R)-N-[1-metyl-5-
(metylsulfamoyl)-1H-pyrazol-4-yl]-2-{4-[3-metyl-1 -(tetrahydro—ZH-pyran—Z—yl)Q 1H-

pyrazol-5-yl]benzoyl} xyclohexancarboxamit (Hop chét trung gian 56, 180 mg, 0,32
mmol) trong MeOH (5 ml) & nhiét d6 0°C va khudy hdn hop phan Gng & nhiét do trong
phong trong thdi gian 30 phat. Co hdn hop phan tng trong chan khéng. Tinh ché phan
cin bing HPLC didu ché trén cot XBridge Prep C18 OBDd (5pm, 19x150 mm) bing
cach sir dung gradien ctia 17-55% MeCN trong nuéc (NH4OH, 0,03%) lam pha dong dé

tao ra hop chit néu & dé muc (67 mg, 44%) dudi dang chat rdn mau tréng.

'H NMR (300 MHz, DMSO-d,): & 1,05- 1,29 (1H, m), 1,29- 1,60 (3H, m),1,69— 1,84
(2H, m),1,94- 2,07 (2H, m),2,25 3H, s), 2,87-2,95 (1H, m), 3,67-3,74 (1H, m), 3,93
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(3H, s), 6,57 (1H, s), 7,80 (1H, ), 7,87-7,90 (2H, m), 7,98-8,01 (4H, m), 8,08-8,13 (1H,
m), 8,84 (1H, s), 12,75 (1H,bs)

MS m/z 485 [M+H]"

Vi du 26 :(1R2R)-N-(1-Metyl-3-sulfamoyl-1H-pyrazol-4-yi)-2-[4-(1H-pyrazol-5-

yl)benzovl]xyclohexancarboxamit

B6 sung axit 1 H-pyrazol-5-ylboronic hydroclorua (108 mg, 0,73 mmol), K,COs (353 mg,
2,56 mmol) va Pd(dppf)CL*DCM (104 mg, 0,13 mmol) vio dung dich (1R2R)-2-(4-
bromobenzoyl)-N-(1-metyl-3-sulfamoyl-1H- -pyrazol—4—y1)xyclohexancarboxamit (Hop
chét trung gian 25, 300 mg, 0,64 mmol) trong hén hop cta dioxan/H,O (1:1, 15 ml) va
gia nhiét hdn hop phan tng & nhiét do 70°C trong thdi gian 3 giy dudi khi nito. Chiét
hén hop phan tng bing EtOAc va rira 16p hiru co két hop bang nuéc, 1am kho trén
Na,SO4 va cb trong chan khong. Tinh ché phin cin biang HPLC diéu ché trén cot
XBridge Prep C18 OBD (5um, 19x150 mm) bang cach st dung gradien cua 19-55%
MeCN trong nuéc (NH,OH, 0,03%) 1am pha dong dé tao ra hop chit néu & dé muc (71

mg, 24%) duéi dang chét rin mau tring.

'"H NMR (300 MHz, DMSO-d,): 81,10- 1,26 (m, 1H), 1,37-1,56 (m, 3H), 1,77-1,87 (m,
2H), 1,97-2,09 (m, 2H), 2,89-2,96 (m, 1H), 3,72-3,80 (t, 4H), 6,86 (d, 1H), 7,57 (s, 2H),
7,85-8,12 (m, 6H), 13,07 (s, 1H)

MS m/z 457 [M+H]"

Vidu27:( 1R,2R)-N— [5-(Dimetylsulfamovl)-1-metyl-1H-pyrazol-4-yl]-2-[4-(1 H-pyrazol-

5-yl)benzovl]xyclohexancarboxamit -
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B6 sung Pd(dppf)CL,*DCM (43 mg, 0,06 mmol), K,CO; (108 mg, 0,78 mmol, 3,00
duong lugng) va nuéc (1 ml) vao dung dlCh (1R,2R)-2-(4-bromobenzoyl)-N-[5-
(Dimetylsulfamoyl)-1-metyl- 1H—pyrazol-4—y1]xyélohexancarboxamit (Hop chat trung
gian 61, 130 mg, 0,26 mmol) va axit 1H-pyrazol-5-ylboronic (59 mg, 0,53 mmol) trong
1,4-dioxan {10'ml) va khuéy hdn hgp phan g & nhiét do 85°C trong thdi gian 15.gio.
Pha lodng hén hop bang EtOAc va cb 1Gp hiru co trong chan khong. Tinh ché phan cin
bing TLC diéu ché (50% MeOH trong DCM) sau d6 la sic ky cot C18 (20% MeCN
trong nudc) dé tac ra hop chit néu & dé muc (18,7 fng, 15%) dudi dang chét rdn mau

tréng.

"H NMR (400 MHz, CD;0OD) & 1,72-1,28 (m, 4H), 1,90 (t, 2H), 2,11 (t, 2H), 2,84 (s,
 6H), 2,96 (t, 1H), 3,79 (t, 1H), 4,01 (s, 3H), 6,80 (s, 1H), 7,72 (s, 1H), 7,99-7,89 (m, 3H),
8,06 (d, 2H)

MS m/z 485 [M+H]"

Vi du 28: (1R.2R)-N-(2-Metyl-4-0x0-4,5,6.7-tetrahydropyrazoio[ 1,5-a]pyrazin-3-yl)-2-

[4-(5-metyl-1H-pyrazol-3-yl)benzoyl]xyclohexancarboxamit
9 =N
SN
NH

AN
N
) N

Tao huyén phu (1R,2R)-2-(4-Bromobenzoyl)-N-(2-metyl-4-0x0-4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazin-3-yl)xyclohexancarboxamit (Hop chit trung gian 67,
330 mg, 0,72 mmol,), Pd(dppf)C1,*DCM (117 mg, 0,14 mmol), K,CO; (298 mg, 2,16
mmol) va axit (5-metyl-1H-pyrazol-3-yl)boronic (136 mg, 1,08 mmol) trong hén hop clia
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1,4-dioxan va nuéc (10:1, 11 ml). Suc hdn hop phan ung bang nito va sau d6 gia nhiét &
nhiét 6 100°C trong thoi gian 1 gid dudi khi nito. Pha lodng hén hop phan tmg bing
- EtOAc va nuée. Loc chit rin ra va rira 16p hitu co béng nude va nude mudi, 1am khé trén
Na,SO, va cb trong chin khong. Tinh ché phin cin bang sic k¥ cot nhanh trén cot C18
(30pm, 20g) bing cich sir dung gradien cia 0%—39% MeCN trong hé chit dém
~ nu6e/NHHCO; (99,5/0,5) 1am pha dong, dé tao ra hop chét néu & dé muc (181 mg, 55%)

du6i dang chit rin mau tring.
g NMR((300 MHz DMSO-dy4) 8 1,19 (m, 1H), 1,48-1,38 (m, 3H), 1,82-1,74 (m, 5H),
1,99-1,93 (m,1H), 2,28-2,16 (m, 4H), 2,90 (t, 1H), 3,51 (s, 2H), 3,68 (t, 1H), 4,14-4,10 (t,
“2H), 6,55 (s, 1H), 7,89-7,87 (d, 2H), 8,04-7,97 (m, 3H), 9,27 (s, 1H), 12,74 (s, 1H)
MS m/z 461 [M+H]"
| Vi du 29: ( 1R,2R)-N—(2-Metv1—4~oxo—4,5,6,7-tétrahvdropvrazolo[1,5-a]DVrazin-3-vD-2-

[4-(1H-pyrazol-5-yl)benzoyl]xvyclohexancarboxamit

(1R,2R)-2-(4-Bromobenzoyl)-N—(2—metyl—4—oxo—4,5,6,7-tetrahydropyrazolo[1,5-

a]pyrazin-3-yl)xyclohexancarboxamit (Hop chit trung gian 67, 300 mg, 0,65 mmol),
Pd(dtbpf)Cl, (107 mg, 0,13 mmol), K,CO; (271 mg, 1,96 mmol) va axit (1H-pyrazol-3-
yl)boronic (110 mg, 0,98 mmol) dugc tao huyén phi trong hén hop ctia dioxan va nuéce
(6,7:1, 11,5 ml). Suc hdn hop phan 1’mgb bang nito sau d6 gia nhiét & nhiét d6-100°C trong
thoi gian 1 gio. Pha lofing hdn hop phan tng bing EtOAc va nude va loc chét rin ra. Rira
16p hiru co bang nudc va nude mudi, 1am kho trén Na,SO,4 va cb trong chan khong. Tinh
ché phan cin bang sic ky cot nhanh trén cot C18 (30pum, 20g) bing cach st dung gradien
cia 0%—37% MeCN trong hé chét dém nu6éc/NHHCO; (99,5/0,5) 1am pha dong, dé tao

ra hop chét néu & d& muc (1745 mg, 60%) dudi dang cht rin mau tring.
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'H NMR (300 MHz DMSO-dy) § 1,48-1,10 (m, 4H), 1,80-1,70 (m, 2H), 1,80 (s, 3H),
2,00-1,93 (m, 1H), 2,19-2,16 (m, 1H), 2,90 (t, 1H), 3,51 (s, 2H), 3,70 (t, 1H), 4,14-4,10
(m, 2H), 6,83 (s, 1H), 8,04-7,83 (m, 6H), 9,27 (s, 1H), 13,06 (s, 1H)

MS m/z 447 [M+H]"

Vi du 30: (1R.2R)-N-[5-(Diflometyl)-1H-pyrazol-4-yl}-2-[4-(1 H-pyrazol-3-

yl)benzovl]xvclohexancarboxamit

B sung HCI trong MeOH (3 M trong MeOH, 5 ml) vao dung dich (1R,2R)-N-[5-
| (diflometyl)-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-4-yl]-2-[4-(1 H-pyrazol-3-
yl)benzoyl]xyclohexancarboxamit (Hop chét trung gian 68, 520 mg, 1,05 mmol) trong
MeOH (26 ml) va khudy hon hop phan tng & nhiét d6 trong phong trong thoi gian 1 gio.
Diéu chinh gia tri d6 pH cua dung dich vé& 8 bang NaHCO; (trong nudc) va pha loing
hén hop phan Gmg bang EtOAc. Rira pha hitu co bing nudc, nuéce mudi (bdo hoa), 1am
khé trén Na,SO, va cb trong chan khong. Tinh ché phan cin biang HPLC diéu ché trén
cot XBridge Prep C18 OBD (5um, 19x150mm) biang cach st dung gradien cia 37-46%
MeCN trong nuéc (0,03% NH4OH) 1am pha dong dé tao ra hop chét néu & dé muc (80,5

mg, 19%) dudi dang chét rin mau tring.

"H NMR (400 MHz, DMSO-ds) & 1,32 - 1,38 (m, 1H), 1,41 - 1,57 (m, 3H), 1,75 - 1,85
(m, 2H), 1,96 - 2,05 (m, 2H), 2,91 - 3,03 (m, 1H), ), 3,72 - 3,78 (m, 1H), 6,85 (s, 1H),
7,02 (t, J/=53,6Hz, 1H), 7,84 - 8,04 (m, 6H), 9,71 (s, 1H), 13,09 (s, 1H).

MS m/z 414 [M+H]"

Vi du  31: 4-[({JR2R va  1S§,25)-2-[2-clo-4-(1H-pyrazol-5-yl)benzoyl]-

xyclohexvl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit
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7 ,NH
=N

(#)-trans

B4 sung paladi (10 % Pd/C di duoc 1am 4m bing 50 % nuéc, 200 mg, 0,09 mmol) va
DMSO (40 mg, 0,51 mmol) vao dung dich 4-[({(1R,6R va 1S,65)-6-[2-clo-4-(1H-
pyrazol-5-yl)benzoyl]xyclohex-3-en-1-yl} cacbonyl)amino]-1-metyl-1H-pyrazol-5-

carboxamit (Hop chit trung gian 74, 50 mg, 0,11 mmol) dugc hoa tan trong EtOH (20
ml) va khudy hén hop phan tmg & nhiét d trong phong. Bd sung timg giot trietylsilan (2
g, 17,20 mmol) trong thoi gian 5 phit va khudy hdén hop phan tng & nhiét do trong
phong trong thoi gian 10 phat. Loc hén hop phan tng qua bd loc dng tiém, c6 dich loc
dudi 4p sut giam va tinh ché san phim tho bang sic ky nhanh (0%—33% axeton trong
EtOAc). Thu gom céc phan doan chira san phdm va c6 dén kho dudi ap sudt giam. Hoa
tarrl phén cin trong tert-butanol va lam déng kho dé‘ tao ra hop chét néu & dé muc (28,0

mg, 56%).

'H NMR (600 MHz, MeOD) § 1,29 — 1,35 (m), 1,42 (t, 2H), 1,5 — 1,64 (m, 1H), 1,88 (d,
2H), 2,01 (d, 1H), 2,15 (d, 1H), 2,8 — 2,88 (m, 1H), 3,51 — 3,6 (m, 1H), 4,02 (s, 3H), 6,78
(d, 1H), 7,52 (s, 1H), 7,73 (d, 2H), 7,81 (s, 1H), 7,91 (s, 1H).

MS m/z 453,2 [M-H]

Vi du 32: 4-[({(1R.2R va 15,25)-2-[2-clo-4-(3-metyl-1H-pyrazol-5-

vl)benzovllxyclohexyl} cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit

()-trans
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B4 sung paladi (10 % Pd/C, da dugc 1am 4m bang 50% nudc, 200 mg, 0,09 mmol) va
DMSO (40 mg, 0,51 mmol) vao dung dich 4-[({(1R,6R va 1S,65)-6-[2-clo-4-(3-metyl-
1 H-pyrazol-5-yl)benzoyl]xyclohex-3-en-1-yl} cacbonyl)amino]- 1-metyl- 1 H-pyrazol-5-
carboxamit (Hop chit trung gian 75, 40 mg, 0,09 mmol) trong EtOH (20 ml). B6 sung
ting giot trietylsilan (2,5 g, 21,5 mmol) & nhiét d§ trong phong trong thoi gian 5 phit va
| khudy. hon hop phan tng & nhiét d trong phong trong thoi gian 10 phit. Loc hdn hop
‘phén tmg ; ¢6 dich loc trong chan khéng. Tinh ché san phim thd bang sic ky nhanh
(0%—33% axeton trong EtOAc) va lam dong kho san phim tir zert-butanol d tao ra hop

chét néu & d muc (20 mg, 50%).

'H NMR (600 MHz, MeOD) 5 1,28 — 1,34 (m), 1,41 (t, 2H), 1,52 — 1,62 (m, 1H), 1,88
(d, 2H), 2,00 (d, 1H), 2,14 (d, 1H), 2,79 — 2,88 (m, 1H), 3,52 — 3,59 (m,1H), 4,02 (s,
3H), 6,51 (s, 1H), 7,52 (s, 1H), 7,71 (d, 2H), 7,85 (s, 1H). ‘

MS m/z 467,3 [M-HJ

Vi du 33: (1R2R va 15.25)-N-(5-xvyclopropyl-1-metyl-1H-1,2.3-triazol-4-y1)-2-[4-(1H-

pyrazol-5-yl)benzovyl]xyclohexancarboxamit
0 N;N\N
NS
O

7 /NH
=N
(#)-trans

Budc 1: (IR2R va 1S5.2R)-2-(4-Bromobenzoyl)-N-(5-xyclopropyl-1-metyl-1H-1,2.3-

triazol-4-vl)xyclohexancarboxamit

B sung T3P (50% trong EtOAc, 383 pl, 0,64 mmol) vao hdn hop cua axit (1R,2R va
15,25)-2-(4-bromobenzoyl)xyclohexancarboxylic (100 mg, 0,32 mmol), 5-xyclopropyl-
1-metyl-1H-1,2, 3-triazol-4-amin (89 mg, 0,64 mmol), va Et;N (134 ul, 0,96 mmol) va
gia nhiét hdn hgp phan tmg trong 10 phén mg vi séng & nhiét d 150°C trong thoi gian
30 phat. Pha lodng hdn hop phan @mg bing EtOAc va chiét pha hitu co hai 1dn bang

NaHCO; (bdo hoa, trong nudc) va nude mudi. Lam khd pha hitu co bang cach sir dung
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thiét bi tach pha va cb trong chdn khéng dé tao ra hop chit néu & d& muc phu thd
(148mg).

MS m/z 433,1 [M+2]"

Bu6c 2: (1R2R va 1S.25)-N-(5-xyclopropyl-1-metyl-1H-1.2.3-triazol-4-yl)-2-[4-(1H-

pyrazol-5-yl)benzovyl]xyclohexancarboxamit

B sung axit 1H-pyrazol-5-ylboronic (35,8 mg, 0,32 mmol), va Pd(dppf)CL,*DCM (25,9
mg, 0,03 mmol) vio hdn hop cia (IR2R va 1S,2R)¥2—(4-bromobenzoyl)-N-(5—
xyclopropyl-l-metyl-lH-1,2,3—tn'azol-4-yl)xyclohexancarboxamit (Vi di_l 33 Buée 1, 138
mg, 0,32 mmol) trong DME >(2,4 ml) va nuéc (0,8 ml). B4 sung dung dich ctia K5PO,
(204 mg, 0,96 mmol) trong nuéc (0,90 ml) vao hdn hop phan tmg va gia nhiét n6 trong
16 phan Umg vi séng & nhiét 4o 140°C trong thoi gian 15 phﬁt. Pha losing hon hgp phan
g bang EtOAc va chiét pha hitu co bang nudc, 1am kho bang cach st dung thiét bi tach
pha va cb trong chdn khéng. Tinh ché san pham thé bing HPLC diéu ché trén cot
XBridge C18 (5um, 150x19 ID mm) bang cach sir .dl_lng gradien cua 5-95% MeCN trong
hé chét dém H,0/MeCN/NH; (95/5/0,2, pH10) lam pha dong dé tao ra hop chit néu & dé
muc (45 mg, 33%).

'H NMR (600 MHz, DMSO) § 0,56 (tt, 2H), 0,67 — 0,79 (m, 2H), 1,13 — 1,24 (m, 1H),
1,37 (t, 1H), 1,45 - 1,58 (m, 2H), 1,61 (tt, 1H), 1,78 (d, 1H), 1,87 (d, 1H), 1,96 (d, 1H),
2,17 (d, 1H), 2,88 — 2,96 (m, 1H), 3,74 (t, 1H), 3,92 (s, 3H), 6,84 (d, 1H), 7,84 (s, 1H),
7,96 (d, chit ddng phan quay chu yéu),7,97 — 8,97 (m, chit ddng phan quay tht yéu),
8,03 (d, 2H), 9,70 (s, 1H), 13,08 (s, chit ddng phan quay cha yéu), 13,5 (s, chit dong
phan quay thir yéu). H6n hop ctia cac chit ddng phan quay & ti 16 cha yéu:thir yéu 1:0,19.

Vi du 34 4-[({(1R2R  hoic 15,25)-2-[2-flo-4-(1 H-pyrazol-5-yl)benzoyl]-

xyclohexyl} cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit

(;);trans' hodc (+)-
trans
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B6 sung paladi (10% Pd/C, 25 mg, 0,02 mmol) vao dung dich 4-[({(1LR,6R hodc 185,6S)-
6-[2-flo-4-(1 H-pyrazol-5-yl)benzoyl]xyclohex-3-en-1-yl} cacbonyl)amino]- 1-metyl-1 /-
pyrazol-5-carboxamit (Hop chét trung gian 82, 52 mg,r 0,12 mmol) trong MeOH (5 ml)
va khudy hén hop phan Gng dudi khi hydro (1 atm) & nhiét do trong phong trong thoi
gian 1 gio. Loc hdn hop phan tmg qua miéng Xelit va cb dich loc trong chan khong. Tinh
ché san phdm thd bing HPLC diéu ché trén cot XBridge C18 (10um, 250x19 ID mm)
bang cach sir dung gradien cta 20-65% MeCN trong hé chat dém H,0/MeCN/NH;
(95/5/0,2) 1am pha dong dé tao ra hop chit néu & d& muc (13 mg, 25%).

'H NMR (400 MHz, CDCl) & 1,17 (tt, 1H), 1,24 — 1,39 (m, 1H), 1,39 — 1,56 (m, 1H),
1,68 (tt, 1H), 1,86 (t, 2H), 2,03 — 2,19 (m, 2H), 2,81 (t, 1H), 3,56 — 3,69 (m, 1H), 4,04 (s,
3H), 6,61 (d, 1H), 6,92 (s, 2H), 7,47 (d, 1H), 7,52 — 7,64 (m, 3H), 7,78 (t, 1H), 8,22 (s,
1H).

MS m/z 437,2 [M-HT

Vi du  35: 4-[({(0R2R  hoic 15.2.5)-2-[2-flo-4-(1 H-pyrazol-5-yl)benzoyl]-

xyclohexyl} cacbonyl)amino]-1-metyl-1H-pyrazol-3-carboxamit

z NH
=N

(-)-trans hodc (+)-

%ac‘?séung HCI (1,25 M trong MeOH, 0,5 ml, 0,63 mmol) vao dung dich 4-({[(1R,2R hodc
15,25)-2-{2-flo-4-[ 1-(tetrahydro-2 H-pyran-2-yl)- 1 H-pyrazol-5-yl]benzoyl } xyclohexyl]-
cacbonyl}amino)-1-metyl- lH-pyrazol-3-carboxamit (Hop chit trung gian 85, 270 mg,
0,52 mmol) trong MeOH (10 ml) va c6 hdn hgp phan Gng trong chén khéng & nhiét do
16°C. Hoa tan phan cin trong MeOH (10 ml) va cb trong chdn khong & hhiét dé 16°C.
Tinh ché san phim thé bing HPLC diéu ché trén c6t XBridge C18 (10pum, 250x19 ID
mm) bang cach st dung gradien ciia 5-80% MeCN trong hé chit dém H,O/ACN/NH;
(95/5/0,2) 1am pha dong dé tao ra hop chét néu & dé muc (120 mg, 53%).
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'"H NMR (500 MHz, MeOD) 6 1,18 — 1,33 (m, 1H), 1,37 — 1,52 (m, 2H), 1,52 — 1,64 (m,
1H), 1,88 (d, 2H), 2,04 — 2,17 (m, 2H), 2,8 — 2,94 (m, 1H), 3,53 — 3,65 (m, 1H), 3,81 (s,
3H), 6,78 (d, 1H), 7,5 17,79 (m, 3H), 7,84 (t, 1H), 7,98 ‘(s, 1H).

MS m/z 437,3 [M-H]

Vi du 36: 4-[({(1R2R hodc 18,25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-

xyclohexyl} cacbonyl)amino]-1-metyl- 1 H-pyrazol-3-carboxamit

7 NH
=N

(-)-trans hodac (+)-
trans

Bb sung HCI1 (1,25 M trong MeOH, 0,5 ml, 0,63 mmol) vao dung dich 4-({[(1R,2R hodc
15,2S)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)- 1 H-pyrazol-5-

yl]benzoyl} xyclohexyl]cacbonyl } amino)-1-metyl-1H-pyrazol-3-carboxamit (Hop chit
trung gian 86, 216 mg, 0,40 mmol) trong MeOH (10 ml) va ¢ hdn hgp phan tng trong
chén khéng & nhiét do 16°C. Hoa tan phin cin trong MeOH (10 ml) va co trong chdn
khéng & nhiét do 16°C. Tinh ché san phim thé bing HPLC diéu ché trén cot XBridge
C18 (10pm, 250x19 ID mm) bang cach st dung gradien ctia 5-80% MeCN trong hé chét
dém H,O0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop ch_ét néu & d& muc (126 mg,
69%). | |

~ "H NMR (500 MHz, MeOD) 8 1,19 — 1,33 (m, 1H), 1,45 (q, 2H), 1,52 - 1,62 (m, 1H),
1,88 (d, 2H), 2,05 — 2,17 (m, 2H), 2,33 (s, 3H), 2,86 (ddd, 1H), 3,54 — 3,65 (m, 1H), 3,82
(s, 3H), 6,52 (s, 1H), 7,58 (dd, 2H), 7,82 (t, 1H), 7,98 (s, 1H).

Vi du 37: 4-[({(1R2R hoic 185.25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-

xyclohexyl} cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit
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NH,

(+)-trans

Céc chit ddng phan dbi anh ciia chit triét quang trans 4-[({(1R,2R va 18,25)-2-[2-flo-4-

(3-metyl-1H-pyrazol-5-yl)benzoyl]xyclohexyl } cacbonyl)amino]-1-metyl-1H-pyrazol-5-
| carboxamit (Hop chit trung gian 92, 44 mg, 0,10 mmol) dugc tach riéng bang sic ky
SFC khéng d6i xtmg trén cdt Chiralpak IC HPLC (5pm, 250x20 ID mm). Phun 23 mg
(16 mg/ml trong EtOH) va rira giai bang 35% EtOH/DEA (100/0,5) trong CO, (175 bar)
& tbe do dong chay bang 70 ml/phit va phat hién & 260nm. Thu gom hop chét dugc ria
giai thi hai va lam dong kho tir hdn hgp cia MeCN/H,O (1:1). Hoa tan phin cin trong
EtOAc va rira bang KHSO, (0,01M, trong nuéc). Chiét pha nudce bang FtOAc va 1am |
kho pha hitu co két hgp bang cach sir dung thiét bi tich pha va co trong chdn khéong dé
tao ra hop chit néu & dé muc (0,019g, dd doi quang hoc 99,7%).

Su quay quang hoc: +73° (0,5 g/100 ml trong MeCN, 589 nm, 20°C).

'H NMR (500 MHz, MeOD) & 1,31 — 1,68 (m, 4H), 1,91 (s, 2H), 2,15 (s, 2H), 2,34 (s,
3H), 2,89 (d, 1H), 3,60 (t, 1H), 4,01 (s, 3H), 6,54 (s, 1H), 7,41 — 7,76 (m, 3H), 7,87 (t,
1H). : |

HRMS m/z 453,2079 [M+H]"

Vi du 38: 4-[({(1R2R  hodc 15.25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-

yl)benzovyl]xyclohexyl} cacbonyl)amino]-1H-pyrazol-5-carboxamit

(-)-trans hodc (+)-
trans
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Bb sung HCI (1,2M trong MeOH) (0,1 ml, 0,12 mmol) vao dung dich 4-({[(1R,2R hodc
15,2S5)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-5-

yl]benzoyl} xyclohexyl]cacbonyl} amino)- 1 H-pyrazol-5-carboxamit (Hop chit trung gian
94, 24 mg, 0,05 mmol) trong MeOH (10 ml) va c6 hdn hop phan ting trong chéan khéng &
nhiét 46 17°C. Hoa tan phin cin trong MeOH (10 ml) va cb trong chan khong & nhiét do
17°C. Tinh ché san phim thé bing HPLC diéu ché trén cot XBridge C18 (10um, 250x19
ID mm) bing cich st dung gradien cia 5-70% MeCN trong hé chit dém
H,0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chit néu & d& muc (10 mg, 46%).

"H NMR (500 MHz, DMSO) § 1,17 (q, 1H), 1,41 (dd, 3H), 1,79 (d, 2H), 2,01 (d, 2H), -
2,27 (s, 3H), 2,73 — 2,91 (m, 1H), 3,42 — 3,55 (m, 1H), 6,62 (s, 1H), 7,48 (s, 1H), 7,57 —
7,78 (m, 3H), 7,84 (t, 1H), 8,03 (s, 1H), 9,76 (s, 1H), 12,96 (d, 2H).

Vi du 39: (1R2R hodc 18S,25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-N-(4-0x0-

4.5.6.7-tetrahydropyrazolo[ 1.5-alpyrazin-3-yl)xyclohexancarboxamit
o =N
Sep®
o ¢ N
F

z :NH
=N

(--frans hodc (+)-

}?r)agssung axit (3-metyl-1H-pyrazol-5-yl)boronic (164 mg, 1,30 mmol), K,CO; (180 mg,
1,29 mmol) va Pd(dppf)CLL,*DCM (106 mg, 0,13 mmol) vao dung dich (1R,2R hodc
1§,2S5)-2-(4-bromo-2-flobenzoyl)-N-(4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-
yl)xyclohexancarboxamit (Hop chit trung gian 95, 300 mg, 0,65 mmol) trong hdn hop
ctia dioxan va nuéc (10:1, 15 ml) va khudy hdn hop phan tng & nhiét do 100°C trong
thoi gian 2 gio. Loc hdn hop phan tng va ¢ dich loc trong chdn khéng. Pha loang phén
cin bing DCM va Rira 16p hitu co ba 1an bing nudc. Lam khd 16p hitu co trén Na,SOy,
loc va ¢ dudi 4p sudt giam. Tinh ché san phim thd bf“mg HPLC diéu ché trén Cot
XBridge Shield RP18 OBD (5um, 150x19 ID mm) bing cach sir dung gradien ctia 45-
95% MeOH trong hé chit d&m NH,HCO,/H,0 (10 mM) lam pha dong dé tao ra hop chét

néu & dé muc (90 mg, 30%).
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'"H NMR (400MHz, DMSO-dg,): § 1,27-1,05 (m, 1H), 1,52-1,29 (m, 3H), 1,78 (s, 2H),
2,10-1,98 (t, 2H), 2,28 (s, 3H), 2,95 (t, 1H), 3,50 (t, 1H), 3,60 (s, 2H), 4,32 (t, 2H), 6,62
(s, 1H), 7,32-6,95 (m, 1H), 7,80-7,68 (m, 2H), 7,98-7,81 (m, 2H), 8,32 (s, 1H), 9,16 (s,
1H).

MS m/z 465 [M+H] "

Vi du  40: A4 [({(dR2R  hodc  15.285)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-

yl)benzovyl]xyclohexvyl}cacbonyl)amino]-1,2.5-oxadiazol-3-carboxamit

7 “NH
/
=N
(-)-trans hoac (+)-
trans

Bude 1: 4-({[(1R.2R hodc 1S.295)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

- pyrazol-5-yl]benzoyl }xyclohexyl]cacbonyl } amino)-1.2.5-oxadiazol-3-carboxamit

B6 sung dung dich ciia K,CO; (110 mg, 0,80 mmol) trong nuée (2 ml) vio dling dich 3-
metyl-1-(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-

pyrazol (Hop chét trung gian 3, 139 mg, 0,48 mmol) va 4-({{(1R,2R hoic 15,25)-2-(4-
bromo-2-flobenzoyl)xyclohexyl]cacbonyl }amino)-1,2,5-oxadiazol-3-carboxamit ~ (Hop
chét trung gian 96, 87 mg, 0,20 mmol) trong 1,4-dioxan (3 ml) va suc hdn hop phan tng
bing N,(g). B sung Pd(dtbpf)Cl, (15 mg, 0,02 mmol) vio hén hop phan ung va gia
nhiét n6 trong 10 phan tmg vi séng & nhiét d6 90°C trong thoi gian 1 gio. P& hdn hop

phan ng ngudi xubng va st dung truc tiép trong budc tiép theo.

Budc 2: 4-[({(1R.2R hoz’ic 15.25)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-

yl)benzovl]xyclohexyl} cacbonyl)amino]-1.2.5-oxadiazol-3-carboxamit

B6 sung HCI (2M, trong nudc, 2 ml) vao hdn hop phan tmg thé cia 4-({[(1R,2R hodc
15,285)-2-{2-flo-4-[3-metyl-1-(tetrahydro-2 H-pyran-2-yl)- 1 H-pyrazol-5-yl |benzoyl} -

xyclohexyl]cacbonyl}amino)-l,v2,5-oxadiazol-3-carboxamit (vi du 40 Bué6c 1 & trén) va
khudy hdn hop phan Gmg & nhiét do trong phong trong thoi gian 1 gid. Co hdn hgp phan
ng trong chén khéng va chiét pha nudc bang DCM. Lam kho pha hitu co bang cach sir
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dung thiét bi tach pha va cb trong chdin khb‘ng. Tinh ché hop chét thé bing HPLC diéu
ché trén cot XBridge C18 (5pum, 150x19 ID mm) bing cach sir dung gradien ctia 5-95%
MeCN trong hé chit dém H,0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra.hc_)p chét
néu & dé muc (1,4 mg, 2%).

MS m/z 441,17 [M+H]"

Vi du 41 3-[({(1R2R  hoac 1S,2S)—2—[2—ﬂo—4—( 1 H-pyrazol-5-yl)benzoyl]-

xvclohexyl} cacbonyl)amino]-5-metyl-1.2-oxazol-4-carboxamit

N-O

¥§/
=z
o

=N
(-)-trans hodc (+)-
trans

Bugc ~ 1: Axit 3-({[(QR.2R __hodc 15,25)-2-(4-bromo-2-

flobenzoyl)xyclohexyl]cacbonyl}amino)-5-metyl-1,2-oxazol-4-carboxylic

(1R2R hodc 185,25)-2-(4-Bromo-2-flobenzoyl)xyclohexancacbonyl florua (Hop chat
trung gian 97, 107 mg, 0,32 mmol) dugc hoa tan trong DCM (1 ml) dugc bd sung vao
dung dich hdi luu cta axit 3-amino-5-metylisoxazol-4-carboxylic (50 mg, 0,36 mmol) va
quinolin (0,046 ml, 0,39 mmol) trong DCM (1 ml) va khudy hén hop phan tng & hdi Iuu
trong thoi gian 2 ngdy. Pha loing hdn hop phan g bing fert-butyl metyl ete, va diéu
chinh d6 pH cta hdn hop phan tmg vé 12-14 bang cach sir dung NaOH (1M, trong nuéc).
Rira 16p hitu co bang nudc mudi, NH,CI (trong nuéc) va nude mudi, 1am kho bing cach
sir dung thiét bi tch pha va cb trong chdn khéng. BS sung DCM viao phan cin va ¢6 hdn

hop trong chdn khéng dé tao ra hop chét néu & dé muc phu (107 mg).

Budc 2: 3-({[(IR2R hoic 15.2.8)-2-(4-Bromo-2-

flobenzovyl)xyclohexyl]cacbonyl} amino)-5-metyl-1,2-oxazol-4-carboxamit

B6 sung DIPEA (124 pl, 0,71 mmol) va TBTU (114 mg, 0,35 mmol) vao dung dich axit
3-({[(1R,2ZR  hoic 1S,2S)-2-(4-brom0-2—ﬂobenzoyl)xyclohexyl]cacbonyl}amino)-S—
metyl-1,2-oxazol-4-carboxylic thé (Vi du 41 Buéc 1, 107 mg) trong DMF (3 ml) va
khudy hdn hop phéan (mg trong thoi gian 5 phit. NH,CI (30 mg, 0,57 mmol) dugc bd
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sung va khudy hén hop phan tng & nhiét do trong phong trong thoi gian 2 git. Pha lodng
hén hop phén @ng bang EtOAc va rira pha hitu co bang NéHCOg, (bdo hoa, trong nudc),
nuée mudi, NH,Cl (bdo hoa, trong nuéc), va nude mudi, 1am khé bing cach st dung

thiét bi tach pha va cd trong chdn khéng dé tao ra hop chit néu & d& muc phu (96 mg).

Budce 3: 3-({[( 1R,,2R hoic 15.29)-2-{2-flo-4-[1-(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-

5-yllbenzovl}xvyclohexyl]cacbonyl}amino)-5-metyl-1.2-0xazol-4-carboxamit

B6 sung dung dich ctia K,CO; (117 mg, 0,85 mmol) trong nuéc da khir khi (1 ml) vao
duhg dich dd kht khi cia 3-({[(1R2R hodc 185,25)-2-(4-bromo-2-
flobenzoyl)xyclohexyl]-cacbonyl}amino)-5-metyl-1,2-oxazol-4-carboxamit (Vi du 41
Buéc 2, 96 mg) va l-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-y1)-1H-pyrazol (83 mg, 0,30 mmol) trong dioxan (1 ml). Hat chan khong
dung dich nay va suc Abéng nito (g). Bd sung Pd(dtbpf)Cl, (3 mg, 4 umol) va gia nhiét
hdn hop. phén ng & nhiét d6 60°C trong thoi gian 2 gid. Lam lanh hdn hop phén mg
xudng nhiét d trong phong va sir dung truc tiép trong budc tiép theo.

Bude 4 3-[({{1R2R hoic 1S.295)-2-[2-flo-4-(1H-pyrazol-5-yl)benzoyl]xyclohexyl}-

cacbonyl)amino]-5-metyl-1.2-oxazoi-4-carboxamit

Bb sung ting giot dung dich cia HCI (4M trong dioxan, 2,5 ml, 10,0 mmol) trong nué¢c
(2,5 ml) vao hdn hop phan tng cta 3-({[(1R,2R hodc 185,25)-2-{2-flo-4-[1-(tetrahydro-
- 2H-pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} xyclohexyl|cacbonyl} amino)-5-metyl-1,2-

oxazol-4-carboxamit (Vi du 41 Bu6c 3 & trén) va khudy n6 & nhiét d9 trong phong trong
thoi gian 10 phat. Pha lodng hdn hop phan Gng bing EtOAc va rira pha hitu co hai lan
bang NaHCO 5 (b3o hoa, trong nuée). Chiét pha nudc két hop bang EtOAc. Lam kho 16p
hitu co két hop bang cach st dung thiét bi tach pha va cb trong chdn khéng. Tinh ché san
phim tho bing HPLC didu ché trén cot XBridge C18 (10pm, 250x19 ID mm) bang cach
st dung gradien cia 5-45% MeCN trong hé chit dém HZO/MeCN/NH3 (95/5/0,2) 1am
pha déng. Thu gom céc phéan doan chira hop chét, 1am bay hoi va phén chia giita EtOAc
va nuée. Lam kho pha hitu co bing cach st dung thibt bi tach pha va c6 trong chdn

khéng dé tao ra hop chit néu & dé muc (1,5 mg, 1%).

MS m/z 440,2 [M+H]"
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Vi du 42: 1-Btyl4-[({(JR2R va  1§,25)-2-[4-(1H-pyrazol-5-yl)benzoyl]-

xyclohexvyl} cacbonyl)amino]-1H-pyrazol-3-carboxamit

—

o N
[ N
NH
0 7 "NH;

7 NH
=N
(+)-trans

B6 sung dung dich cta K,CO; (147 mg, 1,06 mmol) trong nude da khir khi (1,5 ml) vao
hdn hop cua 4-({[(1R,2R va 18,25)-2-(4-bromobenzoyl)xyclohexyl]cacbonyl} amino)-1-
etyl-1H-pyrazol-3-carboxamit (Hop chét trung gian 98, 119 mg, 0,27 mmol), axit 1H-
pyrazol-5-ylboronic (45 mg, 0,40 mmol) va Pd(dppf)CLL,*DCM (22- mg, 0,03 mmol)
- trong dioxan d3 khir khi (1,5 ml), va gia nhiét hdn hop phan tng trong 16 phan tng vi
séng & nhiét do 100°C trong thdi gian 1 gio. Hon hop phan tng dugc phan chia giita
EtOAc va NaCl (bdo hoa, trong nuéc) va chiét pha nude hai 14n bang EtOAc. Lam kho
pha hitu co két hgp trén Na,SO,, loc va cé trong chdan khong. Tinh ché san phim thé
bang HPLC diéu ché trén cot Xbridge Prep C18 (5pum, 150x19 ID mm) bing cach sir
dung gradien cta 5-95% MeCN trong hé chit dém H,0/MeCN/NH; (95/5/0,2) 1am pha
~ dong dé fao ra hop chit néu & d& muc (39 mg, 34%).

"H NMR (600 MHz, DMSO) & 1,13 — 1,25 (m, 1H), 1,31 (t, 3H), 1,43 (, 1H), 1,51 (4,
2H), 1,79 (dd, 2H), 2,00 (dd, 2H), 2,82 — 2,91 (m, 1H), 3,73 (¢, 1H), 4,08 (q, 2H), 6,85
(d, 1H), 7,48 (s, 1H), 7,63 (s, 1H), 7,79 — 8,11 (m, 6H), 9,77 (s, 1H), 13,09 (s, 1H).

MS m/z 433,2 [M-HT

Vi du  43: (1R.2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzovyl]-N-(1,3.4-oxadiazol-2-

Vl)xvclohex'ancarboxamit
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Budce 1: (1R,2R)-2-(4-Bromobenzoyl)-N-(1.3.4-oxadiazol-2-yl)xyclohexancarboxamit

B6 sung LiOH (213 mg, 8,89 mmol) vao dung dich etyl 5-({[(1R,2R)-2-(4-
bromobenzoyl)xyclohexyl]cacbonyl}amino)-1,3,4-oxadiazol-2-carboxylat (Hop chét
trung gian 99, 1 g, 2,22 mmol) trong MeOH (15 ml) va nuéc (15 ml) va khudy hdn hop
| phan rng & nhiét d trong phong trong thoi gién 1 gio. C6 hdn hop phén tng trong chan
khong. Hoa tan phin cin trong nude (50 ml) va didu chinh d6 pH cua dung dich vé 1-2
bing cach st dung HCI (1M, trong nudc). Chiét pha nuée ba lan bang DCM. Lam khd |
pha hitu co két hop trén‘NaZSO4, loc va cd in chan khong dé tao ra hop chit néu & @

muc phu (1 g).

MS m/z 378 [M+H]"

Bugc _ 2: (1R.2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(1.3.4-oxadiazol-2-

vyl)xyclohexancarboxamit

B& sung axit (3-metyl-1H-pyrazol-5-yl)boronic (666 mg, 5,29 mmol), K,CO; (730 mg,
5,28 mmol), Pd(dppf)CLL*DCM (432 mg, 0,53 mmol) va nudc (1 ml) vao dung dich -
(1R,2R)-2-(4-bromobenzoyl)-N-(1,3,4-oxadiazol-2-yl)xyclohexancarboxamit (Vi du 43
Buéce 1, 1 g, 2,64 mmol) trong dioxan (10 ml) va gia nhiét hdn hop phan tmg & nhiét do
80°C trong thoi gian 4 gid' dudi khi nito. Pha lodng hdn hop phan tng bing EtOAc va
rira hai 14n bang nuéc va chiét pha nudc két hop bang EtOAc. Lam kho 16p hitu co két
hop trén Na,SOy, loc va cb trong chdn khéng. Tinh ché sin phim thd bing HPLC didu
~ ché trén Cot XBridge Shield C18 OBD (5um, 150x19 ID mm) bing cich st dung
gradien cta 5-85% MeCN trong hé chit dém H,0/ HCO,H (100/0,1) 1am pha dong dé

tao ra hop chat néu & dé& muc (84 mg, 8%) dudi dang chét rin mau vang nhat.

'H NMR (300 MHz, DMSO): & 1,03-1,57 (m, 4H), 1,69-1,87 (m, 2H), 1,90-2,13 (m,
2H), 2,28 (s, 3H), 2,96 (s, 1H), 3,72 (t, 1H), 6,57 (s, 1H), 7,90 (d, 2H), 8,02 (d, 2H), 8,92
(s, 1H), 11,79 (s, 1H), 12,76 (s, 1H).

MS m/z 380 [M+H]"

Vi du 44: (R2R va 1S5285)-N-(3-Metyl-1,2-oxazol-5-yl)-2-[4-(1H-pyrazol-5-

yl)benzovyl]xyclohexancarboxamit
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7 /NH
=N

(+)-trans

Budc 1: (1R2R va 1.5,25)-2-(4-Bromobenzoyl)-N-(3-metyl-1.2-0xazol-5- |

yl)xyclohexancarboxamit

B6 sung T3P (50% trong EtOAc, 383 pl, 0,64 fnmol) vao hon hop ctia (1R,2R va 15,25)-
2-(4-bromobenzoyl)xyclohexancarboxylic axit (100 mg, 0,32 mmol), 3-metyl-1,2-
oxazol-5-amin (63,1 mg, 0,64 mmol), va EtzN (134 pl, 0,96 mmol) trong EtOAc (3 ml)
va gia nhiét hdn hop phan tmg trong 10 phan tGng vi séﬁg & nhiét do 150°C trong thoi
gian 30 phut. Pha loéing hdn hop phan tng bing EtOAc va rira pha hitu co hai l4n bang
NaHCO; (bdo hoa, trong nuéc) va nude mudi, 1am kho bing cach sir dung thiét bi tach

pha va c6 trong chan khéng dé tao ra hop chit néu & d& muc phu (95 mg, 76%).
MS m/z 391,2 [M-H]

Budéc = 2: (1R2R  va 15,25)-N-(3-Metyl-1.2-oxazol-5-y1)-2-[4-(1 H-pyrazol-5-

yl)benzovyl]xyclohexancarboxamit

B6 sung dung dich ctia K3PO, (155 mg, 0,73 mmol) trong nude (0,6 ml) vao hdn hop ciia
(1R,2R ' va | 1S,2S5)-2-(4-bromobenzoyl)-N-(3-metyl-1,2-oxazol-5-
yl)xyclohexancarboxamit (Vi du 44 Budc 1, 95 mg, 0,24 mmol), axit 1H-pyrazol-5-
ylboronic (27 mg, 0,24 mmol) va Pd(dppf)CL,*DCM (20 mg, 0,02 mmol) trong hdn hgp
ctia DME (1,8 ml) va EtOH (0,6 ml) va gia nhiét hdn hop phan ung & nhiét 6 140°C
trong thoi gian 15 phat. B sung axit 1H-pyrazol-5-ylboronic (27 mg, 0,24 mmol) va
Pd(dppf)Cl,*DCM (20 mg, 0,02 mmol) va gia nhiét hdn hop phan g & rhiét do 140°C
trong thoi gian 15 phat. Pha lodng hdn hop phan tmg bang EtOAc va rira 16p hitu co
bang nudc, 1am kho bang cich sir dung thiét bi tch pha va cb trong chdn khéng. Tinh
ché san phim thé bang HPLC diéu ché trén cot XBridge C18 OBD (5pum, 150x19 ID
mm) bing cach sit dung gradien cia 10-60% MeCN trong hé chit dém H,O/NH,
(100/0,2, pH10) 1am pha dong va sau d6 bang HPLC diéu qhé trén cdt Sunfire Prep C18
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(Sum, 150x19 ID mm) bang cach sir dung gradien ciia 5-95% MeCN trong hé chit dém
HCO,H/H,O (0,1M) lam pha dong dé tao ra hgp chit néu & dé muc (10 mg, 11%).

'H NMR (600 MHz, DMSO) § 1,11 — 1,21 (m, 1H), 1,32 (d, 1H), 1,39 — 1,5 (m, 1H),
1,55 (d, 1H), 1,77 (d, 1H), 1,85 (d, 1H), 2,01 (d, 1H), 2,11 (s, 4H), 2,82 — 2,97 (m, 1H),
3,66 — 3,85 (m, 1H), 5,97 (s, 1H), 6,86 (d, 1H), 8,04 (d, SH), 11,64 (s, 1H), 13,10 (s, 1H).

MS m/z 379,2 [M+H]"

Vi du 45: (1R2R va 1S5.295)-N-(4-Metyl-1,3-oxazol-2-yl)-2-[4-(1H-pyrazol-5-

yl)benzovl]xyclohexancarboxamit

i
O

=N
(f)-trans

Buéc  1: (1R2R va 15.25)-2-(4-Bromobenzoyl)-N-(4-metyl-1,3-oxazol-2-

vl)xyclohexancarboxamit

B& sung DIPEA (336 pl, 1,93 mmol), va TBTU (371 mg, 1,16 mmol) vao dung dich c6
khudy cua axit (IR2R va 1S,2S)-2-(4-bromobenzoyl)xyclohexancarboxylic (300 mg,
0,96 mmol) va 4-metyl-1,3-oxazol-2-amin (113 mg, 1,16 mmol) trong DCM (5 ml) va
khudy hén hop phan tng & nhiét do trong phong trong thoi gian 3 ngdy. Rira hdn hop
phan tmg bing Na,CO; (1M, trong nuéc) va cac pha dugc tach riéng. Lam kho 16p hitu
‘co bing cach st dung thiét b tch pha va cb trong chdn khéng. Tinh ché san pham tho
béng séc ky nhanh (40% EtOAc trong heptan) d tao ra hop chét néu & d& muc phu (85
mg, 23%).

Buéc  2: (IR2R  va 1S,25’)-N—(4—Metv1—l,3—oxazol-2-v1)-2¥[4—( 1 H-pyrazol-5-

yl)benzoyl]xyclohexancarboxamit

B sung K,CO; (113 mg, 0,82 mmol) hoa tan trong nuée (1 ml) vao hdn hop cua (1R,2R
va 18,25)-2-(4-bromobenzoyl)-N-(4-metyl-1,3-oxazol-2-yl)xyclohexancarboxamit (Vi du
45 Bué6e 1, 80 mg, 0,20 mmol), axit 1H-pyrazol-5-ylboronic (46 mg, 0,41 mmol) va
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Pd(dppfH)CL*DCM (13,2 mg, 0,02 mmol) trong dioxan (2 ml). Hat chan khong hdn hgp
phan tmg va suc bing nito (g), va sau d6 gia nhiét & nhiét d§ 80°C trong thoi gian 2,5
gi®. Hon hop phén tng duogc phan chia gitta EtOAc va NaHCO 5 (bdo hoa, trong nudc).
Loc pha hitu co bing cach st dung thiét bi tach pha, ¢ trong chdn khéng, va tinh ché san
phim tho bing séc ky nhanh (80% EtOAc trong heptan). Thu gom céc phan doan chira
san pham, 1am bay hoi va tan nhé vé6i Et,0. Tinh ché san phim thé bing sic ky nhanh
(80% EtOAc trong heptan) va két hop cac phan doan chira san phim va 1am bay hoi dén

kho va cubi cing 13 tan nhé véi Et,O @& tao ra hop chit néu & dé muc (21 mg, 28%).

'H NMR (500 MHz, CDCls, 28°C) & 1,15 — 1,38 (m, 2H), 1,38 — 1,57 (m, 1H), 1,77 —
1,94 (m, 3H), 2,07 (d, 5H), 2,92 (d, 1H), 3,69 — 3,87 (m, 1H), 6,69 (d, 1H), 7,09 (s, 1H),
7,65 (d, 1H), 7,86 (d, 2H), 8,02 (d, 2H). | |

MS m/z 377,2 [M-HJ

Vi du 46: (1R2R va 15.295)-N-(5-xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-

pyrazol-5-yl)benzovl]xyclohexancarboxamit

(#)-trans

Buéc 1: (1R2R va 1S5.2S5)-N-(5-Xyano-1-metyl-1H-pyrazol-4-yl)-2-{4-[3-metyl-1-

(tetrahydro-2 H-pyran-2-yl)-1H-pyrazol-5-yl|benzoyl} xyclohexancarboxamit

B6 sung Pd(dtbpf)Cl, (6,97 mg, 10,84 pmol) va dung dich K,CO; (150 mg, 1,08 mmol)
trong nude (1,5 ml) vao hdn hop ctia (1R,2R va 1S,2S)-2-(4-brom0benzby1)-N—(S-Xyano-
1-metyl-1H-pyrazol-4-yl)xyclohexancarboxamit (Hop chit trung gian 43, 150 mg, 0,36
mmol) v 3-metyl-1-(tetrahydro-2 H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (Hop chit trung gian 3, 106 mg, 0,36 mmol) trong dioxan
(2 ml) va huat chﬁndkhéng hén hop phan tmg va suc bang nito (g) ba 14n, va sau d6 gia
nhiét & nhiét do 80°C trong thdi gian 1 gid. Pha lodng hdn hep phan tmg biang EtOAc va
rira pha hitu co hai 14n bing NaCl (bdo hoa, trong nuéc). Chiét pha nuée két hop hai 1an
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bang EtOAc. Lam kho 16p hitu co két hop bing cach st dung thiét bi tach pha va co
trong chdn khéng dé tao ra hop chit néu & d& muc phu (180 mg).

MS m/z 499,3 [M-H]

Budc 2: ( 1R,2R va 1S5.25)-N-(5-Xvyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-

pyrazol-5-yl)benzovllxyclohexancarboxamit

B6 sung dung dich ciia HCI (4M trong dioxan, 0,5 ml) trong nuéc (0,5 ml) vao dung dich
(1R,2R va 18§,25)-N-(5-xyano-1-metyl-1 H-pyrazol-4-yl)-2- {4-[3-metyl-1-(tetrahydro-2 H-
pyran-2-yl)-1H-pyrazol-5-yl]benzoyl} xyclohexancarboxamit (vi du 45 Budc 1, 180 mg)
trong dioxan (2 ml) va khudy hdn hop phan tmg & nhiét do trong phong trong thoi gian
15 phut. C6 hdn hop phan tng va tinh ché san phim thé bang HPLC diéu ché trén cot
Waters Sunfire C18 OBD (5um, 150x19 ID mm) bing cach str dung gradien ctia 5-95%
MeCN trong hé chit dém HCO,H/H,0 (0,1M, pH3) va sau d6 bang HPLC diéu ché trén
cdt XBridge C18 (10pm, 250x19 ID mm) bang cach sir dung gradien ctia 20-60% MeCN
trong hé chét dém H,0/MeCN/NH; (95/5/0,2) 1am pha dong dé tao ra hop chit néu & dé
muc (28 mg, 19%). ’ '

'"H NMR (500 MHz, DMSO) 5 1,09 — 1,23 (m, 1H), 1,33 (t, 1H), 1,4 — 1,57 (m, 2H),
1,76 (d, 1H), 1,84 (d, 1H), 1,98 (d, 1H), 2,05 (d, 1H), 2,27 (s, 3H), 2,86 — 2,94 (m, 1H),
3,69 — 3,78 (m, 1H), 3,89 (s, 3H), 6,56 (s, 1H), 7,70 (s, 1H), 7,88 (d, 2H), 8,00 (d, 2H),
10,51 (s, 1H), 12,7 (s, 1H).

MS m/z 417,1 [M+H]"

Vi du 47: (1R.2R va 15.,25)-N-(3-xyclopropyl-1.2.4-thiadiazol-5-y1)-2-[4-(1 H-pyrazol-5-

yl)benzovl]xyclohexancarboxamit
6 S’N\
: i.LNHA\NM
(o]

i /NH
=N

(¥)-trans
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Buéc 1: (1R2R va 1S,ZS)-Z-(4—Bromobenzov1)-N-(3—xvclopropvl-1,2,4-ﬂ1iadiazol—5-

yl)xvyclohexancarboxamit

B& sung T3P (50% trong EtOAc, 383 ul, 0,64 mmol) vao hdn hop cua axit (1R2R va
1.5,25)-2-(4-bromobenzoyl)xyclohexancarboxylic. (100 mg, 0,32 mmol), 3-xyclopropyl-
1,2,4-thiadiazol-5-amin (91 mg, 0,64 mmol), va Et;N (134 pl, 0,96 mmol) trong EtOAc
(3 ml) va gia nhiét hon hogp phén tng trong 16 phan tng vi s6ng ¢ nhiét do 150°C trong
thoi gian 30 phut. Pha loing hén hop phan tng bﬁng EtOAc va chiét pha hitu co bing
NaHCO; (bdo hoa, trong nudc) va nudc mudi, 1am kho bing cch sir dung thiét bi tach

pha va c6 trong chin khéng dé tao ra hop chét néu & dé muc phu (151 mg).
MS m/z 434,2 [M+H]+

Bude 2: (1R2R va 15.25)-N-(3-xyclopropyl-1.2.4-thiadiazol-5-y1)-2-[4-(1H-pyrazol-5-

vl)benzovl]xyclohexancarboxamit

B6 sung dung dich ctia K5PO, (204 mg, 0,96 mmol) trong nude (0,9 ml) vao hdn hop
(1R,2R va 15,25)-2-(4-bromobenzoyl)-N-(3 —xyclopropyl-i,2,4—thiadiazol—5—
yl)xyclohexancarboxamit (Vi du 47 Budc 1, 139 mg, 0,32 mmol), axit 1H-pyrazol-5-
ylboronic (36 mg, 0,32 mmol), va Pd(dppf)CL,*DCM (26 mg, 0,03 mmol) trong hdn hop
ciia DME (2,4 ml) va EtOH (0,8 ml) va gia nhiét hdn hop phan tng & nhiét do 140°C
trong thoi gian 15 phit. Pha loing hon hop phén tmg bang EtOAc va rira pha hitu co
bang nudce, 1am khod bing cach st dung thiét bi tach pha va cd trong chdn khéng. Tinh
ché san phim thd bang HPLC diéu ché trén cot Xbridge Prep OBD C18 (5um, 150x19
ID mm) bing cach st dung gradien ciia 5-95% MeCN trong hé chit dém H,O/NH;
(100/0,2, pH10) 1am pha dong dé tao ra hop chit néu & d& muc (35 mg, 26%).

'H NMR (600 MHz, DMSO) & 0,85 — 1,05 (m, 4H), 1,09 — 1,24 (m, 1H), 1,32 (d, 1H),
1,39 — 1,51 (m, 1H); 1,81 (dd, 2H), 1,96 — 2,21 (m, 3H), 2,95 — 3,09 (m, 1H), 3,72 — 3,87
(m, 1H), 6,86 (d, 1H), 7,85 (s, 1H), 7,89 — 8,14 (m, 4H), 13,10 (s, 2H).

MS m/z 422,2 [M+H]"

Vi du 48: (1R2R vi 152S5)-N-(3-Metyl-1.2-thiazol-5-yl)-2-[4-(1H-pyrazol-5-

yDbenzovl]xyclohexancarboxamit
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=N
(¢)-trans

B6 sung dung dich cia K5PO, (38 mg, 0,18 mmol) trong nuéc (0,2 ml) vao hcx)n»h(_)"p cua
(1R,2R va 15,2.5)-2-(4-bromobenzoyl)-N-(3-metyl-1,2-thiazol-5-
yl)xyclohexancarboxamit (Hop chit trung gian 100, 24 mg, 0,06 mmol), axit 1H-
pyrazol-5-ylboronic (7 mg, 0,06 mmol), va Pd(dppf)Cl, (5 mg, 5,89 pmol) trong hon hop
cua DME (0,6 Iﬁl) va EtOH (0,2 ml) va gia nhiét hdn hop phan tng & nhiét d6 140°C
trong thoi gian 15 phat. Pha lodng hdn hop phan tng bang EtOAc va chiét pha hitu co
bang nuéc, 1am kho bang cach sir dung thiét bi tach pha va cd trong chin khéng. Tinh
ché san phim thé bing HPLC diéu ché trén c6t XBridge Prep C18 OBD (5pm, 150x19
ID mm) bing cach sir dung gradien cta 5-95% MeCN trong hé chit dém HzO/NH3
(100/0,2, pH10) 1am pha dong dé tao ra hop chit néu & dé& muc (8 mg, 35%).

'H NMR (600 MHz, DMSO) & 1,1 — 1,3 (m, 1H), 1,3 — 1,44 (m, 1H), 1,44 — 1,64 (m,
2H), 1,78 (d, 1H), 1,86 (d, 1H), 1,97 — 2,12 (m, 2H), 2,29 (s, 3H), 2,84 — 3,04 (m, 1H),
3,81 (s, 1H), 6,69 (s, 1H), 6,86 (d, 1H), 7,73 — 8,15 (m, 5H), 11,96 (s, 1H), 13,10 (s, 1H).

MS m/z 395,2 [M+H]"

Vi du 49: (1R2R va 1S5.15)-N-(4-Xyano-3-metyl-1,2-thiazol-5-y1)-2-[4-(1H-pyrazol-5-

yl)benzovl]xyclohexancarboxamit

o sN
- )

H
o\
N

7 /NH
=N

(£)-trans
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B6 sung dung dich ctia K5PO,4 (74 mg, 0,35 mmol) trong nude (0,3 ml) vao hdn hop ciia
(1R2R va 15,15)-2-(4-bromobenzoyl)-N-(4-Xyano-3-metyl-1,2-thiazol-5-
yl)xyclohexancarboxamit (Hop chit trung gian 101, 51 mg, 0,12 mmol), axit 1H-
pyrazol-S-ylboronic (13 mg, 0,12 minol), va Pd(dppf)CL,*DCM (10 mg, 0,01 mmol)
trong hdn hop ctia DME (1 ml) va EtOH (0,3 ml) va gia nhiét hdn hop phin tng & nhiét
d6 140°C trong thoi gian 15 phit. Pha lodng hdn hop phan @mg bang EtOAc va rira pha .
hitu co bing nudc, 1am kho bang cach sir dung thiét bi tach pha va cb trong chdn khéng.
~ Tinh ché san phdm thé biang HPLC diu ché trén cot XBridge Prep C18 OBD (Sum,
150x19 ID mm) bang cach sir dung gradien cia 5-95% MeCN trong h¢ chit dém
H,0/NHj; (100/0,2, pH10) lam pha dong dé taora hop chit néu & d& muc (14 mg, 29%).

'H NMR (600 MHz, DMSO) & 1,15 — 1,24 (m, 1H), 1,28 — 1,39 (m, 1H), 1,46 (¢, 1H),
1,59 (d, 1H), 1,78 (s, 1H), 1,87 (d, 1H), 2,05 (s, 1H), 2,12 (d, 1H), 2,41 (s, 3H), 3,21 (s,
1H), 3,84 (s, 1H), 6,86 (d, 1H), 7,76 — 8,2 (m, SH), 12,83 (s, 1H), 13,10 (s, 1H).

MS m/z 420,1 [M+]"
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YEU CAUBAO HOQ

1. Hop chét c6 cong thire (I):

- 0

hodc mudi duoc dung ctia nd, trong do:

R'1a H, C;-C; alkyl, halo, C;-C; alkoxy, C;-C; haloalkyl hodc C,-C; haloalkoxy;

mdi R? va R® doc 1ap 1a H, C,-C; alkyl, C;-C; alkoxy, -CN hoic halo;

R*1a H, -CH;, -CH,F, -CHF,, -CF; hoic halo;

Vong A chira 2 lién két doi;

- mdi Xy, Xy, X3 va X4 cua vong A doc 1ap 1a CR’, CH, O, S, NR® hoic N; trong do it nhét
mot trong sb X1, X5, X3 va X4 trong vong A 1a NR6;

mdi R’ tuy y va doc 1ap 1a C;-Cg alkyl, C,-C¢ alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy,
-S(0O),R’, -CN, -CONR'R", hogc C3-C; xycloalkyl;

mdi p doc 1ap béng 0, 1 hoac 2;

R® 14 H, -CH; hodc ~CH,CH3;

hoic trong d6 khi X, 12 CR® va X, 1a NR®, thi R® va R® ¢6 thé cing nhau tao thanh vong
heteroxyclyl c6 tir 5 dén 6 canh dugc ngung tu véi vong A, ma heteroxyclyl c6 thé tiiy 'y
chira nguyén tir khac loai khéc dugc chon tir N, O va S; heteroxyclyl da ngung tu nay co
thé con chtra cacbonyl hoic —S(0), & lién k& nguyén tir khac loai & trong d6; va c6 thé
con duge thé b%lng mot hoac hai ph?m ttr thé dugc chon tir nhém gé)m c6 -CH; va halo;

R’ 13 -CH; hodc -NR'R"; va
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mbi R' va R" doc 1ap 1a —H hoic —CHs;

v6i diéu kién 13 tong s6 phan tir theé trén vong A bang 0, 1 hodc 2; va v6i dicu kién nita 14

khi R® va R khong duoc két hop dé tao thanh vong heteroxyclyl duge ngung tu véi vong

A, ma téng s6 phin tir thé R’ va R® ma 14 alkyl vi/hoic haloalkyl bang 0 hoic 1.

2.

3.

Ui

Hop chét theo diém 1, trong d6 R*1a-H hoic -CH;.

Hop chét theo diém bt ky trong s cac diém tir 1 dén 2, trong do6 mdi R? va R® doc
1ap 1a —F hodc -H. '

Hop chit theo diém bat k¥ trong s6 cac diém tir 1 dén 3, trong d6 R'1a-H.

. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 hop chat nay c6

cong thuc (1I):

(D

hodc mudi dugc dung cia no, trong do:

mdi X;, X, va X, cia vong A doc lap 1a CR’, CH, hoic N; trong d6 it nh4t mot trong s6

X1, X, va X4 trong vong A 1a N; va
X512 0, S hodc NR®;
hoic trong d6 khi X, 1a CR® va X5 1a NR®, thi R’ va R® ¢6 thé cting nhau tao thanh vong

heteroxyclyl c6 tir 5 @n 6 canh dugc ngung tu véi vong A, ma heteroxyclyl c6 thé tiy ¥

chira nguyén tir khac loai khac duge chon tir N, O va S; heteroxyclyl da ngung tu ndy c6

thé con chtra cacbonyl hoic -S(0), & lién ké nguyén tir khac loai & trong d6; va co thé

con dugc thé béng mot hodc hai phén tr thé dugc chon tir nhém gdm c6 -CH; va halo;
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vaR!, R% R*, R’ va R® nhu dugc xé4c dinh trong diém 1.

6. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6 X' 1a CH hosic CR?,
trong d6 R® nhu duge xé4c dinh trong diém 1.

7. Hop chét theo diém bt ky trong s cac diém tir 1 dén 6, trong d6 X* 1a CR® trong d6
R’ nhu duoc x4c dinh trong diém 1.

8. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 7, trong d6 vong A 1a pyrazol,
triazol, oxazol, thiazol, oxadiazol hoic thiadiazol duoc thé tiy y va doc lap.

9. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 7, trong d6 hop chét nay cé
cong thac (II):

(111

hodc mudi duge dung ctia no; trong do:

X' 1a CH hoic CR;

X*1aN;

- X’1a20, S, hodc NR®;

X*1a CH hodc CR;

R? 1a —H hoic -F;

R’ 1a —S(0O),NR'R", -SO,CHj3;; -C(O)NR'R", -CN, C;-C, alkoxy, C;-C, haloalkoxy hodc
C;-C; haloalkyl;

R® 1a H, -CH; hodc —CH,CHj;

mdi R' va R" doc 1ap 1a —H hodc —CHs;

hodc trong d6 khi X, 1a CR’ va X5 1a NR®, thi R’ va R® ¢6 thé cung nhau tao thanh vong

heteroxyclyl ¢6 tir 5 dén 6 canh dugc ngung tu voi vong A, ma heteroxyclyl c6 thé tuy y

-166-



28723

chira nguyén tr khéic loai khac dugc chon tir N, O va S; heteroxyclyl da ngung tu nay c6

thé con chira cacbonyl hodc -5(0), ¢ 1ién k& nguyén tir khac loai & trong d6; va cb thé

con dugce thé béng mot hodc hai phﬁn tr thé duoc chon tir nhom gém ¢6 -CHj; va halo;

va

R* nhu duoc xéc dinh trong diém 1.

10. Hop chét theo diém 9, trong d6 mot trong s6 X' 1a CH, X* 1a N va X° 1a NR® va R®
nhu duoc x4c dinh trong diém 9.

11.Hop chét theo diém bit ky trong sb cac diém 9 va 10, trong d6 X*1a CR’ va X 1a
NR® va cac phan tir thé R’ va R® ciing nhau tao thanh vong heteroxyclyl ¢é 5-6 canh

dugc ngung tu v6i vong A, dé tao thanh vong hai vong cling véi vong A duge chon

12. Hop chét theo diém 1, trong d6 hop chit nay cé cong thire (IV):

-167-



av)
hodc mudi duoge dung cuia nd, trong do:

X' 12 CH hoic CR’;

R’, néu c6 mit, 1a -CH3;

R” 13 —H hoic —F;

R*1a —H hogc —CHj; va

R® 13 —H hoic CHj.

13. Hop chit theo diém 1, tfrong d6 hop chét nay cé cong thirc (V):

NH,

V)
hodc mubi duge dung cta nd, trong do:
X' 14 CH hoic CR’;
R’ 12 —H hoic F;
R* 13 —H hodc —CH3;
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R’ s néu c6 mit, 13 —CH;; va

R® 12 -H hogc —CHs;

v6i didu kién 12 R’ va R® khéng cting déng thoi 13 —CHa.

14.Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc (VI):
N

(0] Xl= \

N\RG

AN

o—sSs

o// "

R2

(VD
hodc mudi duoc dung ctia né, trong d6: |

X' 1a CH hodc CR’;

R’ 12 -H hogc -F;

R* 13 -H hogc —CHj;

R®, néu c6 mit, 13 —CHs; va

R®13-H hogc ~CH3; -

v6i didu kién 1a R’ va R® khong cling ddng thoi 14 —CH;.

15. Hop chit theo diém 1, trong d6 hop chét nay cé cong thirc (VII):

[e) x1 ;N

\ /N\Rs
N x4
H

(VID)
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hozic mudi dugc dung ctia né, trong do:
mdt trong s6 X' va X* 1a CH, va nhém kia 1a CR;
R’1a-H hoac —F;
R*1a -H hodc —~CHg;
R’ 13 -CH; hoic C;-haloalkyl ; va
R® 14 —H hodc —CHj;
v6i didu kién 12 tdng sb phdn tir thé R® va R® trong vong A ma 13 alkyl bang 0 hoic 1.
16. Hop chat dugc chon tir nhém bao gbm:
Trans(+) hodc Trans(-) 1-Metyl-4-[({(1R,2R hodc 185,25)-2-[4-(1H-pyrazol-3-
yl)benzoyl]-xyclohexyl} cacbonyl)amino]-1 Hprrazol—3 -carboxamit;
1-Metyl-4-[({(1R,2R)-2-[4-(1 H-pyrazol-3-yl)benzoyl]xyclohexyl} cacbonyl)amino]-
1 H-pyrazol-5-carboxamit;
1-Metyl-4-[({(1R,2R)-2-[4-(3-metyl-1H-pyrazol-5-
yl)benzoyl]xyclohexyl} cacbonyl)afnino] -1H-pyrazol-5-carboxamit;
1-Metyl-4-[({(1R,2R)-2-[4-(3-metyl-1H-pyrazol-5-
yl)benzoyl]xyclohexyl } cacbonyl)amino]- | H-pyrazol-3-carboxamit;
Trans(-) (15,28 hodc 1R,2R)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-
1 H-pyrazol-5-yl)benzoyl]xyclohexancarboxamit;
Trans(+) (1R,2R hodic 18,2S5)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-
1 H-pyrazol-5-yl)benzoyl|xyclohexancarboxamit;
(1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl}-N-(1 H-pyrazol-4-
yl)xyclohexancarboxamit;
(1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(4-ox0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)xyclohexancarboxamit;
((1R,2R)-N-[1-Metyl-5-(metylsulfonyl)-1 H-pyrazol-4-yl]-2-[4-(1 H-pyrazol-5-
yl)benzoyl]xyclohexancarboxamit;
(1R,2R)-N-[3-(Diflometoxy)-1-metyl-1H-pyrazol-4-yl]-2-(4-(1H-pyrazol-5-

yl)benzoyl)-xyclohexancarboxamit;
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(1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(1 -metyl-3-sulfamoyl-1H-
pyrazol-4-yl)xyclohexancarboxamit;

(1R,2R)-N-(2,3-Dihydropyrazolo[5,1-b][1,3]oxazol-7-yl)-2-[4-(3-metyl- 1 H-pyrazol-
5-yl)benzoyl]xyclohexancarboxamit; o

Trans(-) (1R,2R hoic 15,25)-N-(3-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-
pyrazol-3 -yl)benzoyl]xyclohexancarboiamit;

(1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(1-metyl-5-sulfamoyl-1H-
pyrazol-4-yl)xyclohexancarboxamit; '

Trans (+/-) (1R,2R va 18,25)-N-(5-Metoxy-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-
pyrazol-3-yl)benzoyl]xyclohexancarboxamit;

(1R,2R)-N-[5-(Diflometyl)-1H-pyrazol-4-yl]-2-[4-(5-metyl-1 H-pyrazol-3-
yl)benzoyl]xyclohexancarboxamit;

(1R,2R)-N-(5-Metyl-4-0x0-4,5 ,6,7-tetrahydropyrézolo[ 1,5-a]pyrazin-3-yl)-2-[4-(5-
metyl-1H-pyrazol-3-yl)benzoyl]|xyclohexancarboxamit;

(1R,2R)-N-(5-Metyl-4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)-2-[4-(1 H-
pyrazol-3-yl)benzoyl]xyclohexancarboxamit;

Trans(-) (1R,2R hodc 15,25)-N-(5-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-
pyrazol-3-yl)benzoyl]xyclohexancarboxamit;

Trans(+) (15,25 hodc 1R,2R)-N-(5-Xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(1H-
pyrazol-3-yl)benzoyl]xyclohexancarboxamit;

1-Etyl-4-[({(1R,2R)-2-[4-(3-metyl-1 H-pyrazol-5-yl)benzoyl |xyclohexyl} -
cacbonyl)amino]-1H-pyrazol-5-carboxamit;

Trans(%)-N,1-Dimetyl-4-[({(1R,2R va 185,25)-2-[4-(1H-pyrazol-3-
yl)benzoyl]xyclohexyl}-cacbonyl)amino]- 1 H-pyrazol-3-carboxamit;

N1 -Dimety1-4;[( {(1R,2R)-2-[4-(5-metyl-1H-pyrazol-3-yl)benzoyl]-

xyclohexyl}cacbonyl)amino]-1H-pyrazol-5-carboxamit;
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5-Metyl-4-[({(1R,2R)-2-[4-(3-metyl-1 H-pyrazol-5-yl)benzoyl]-
xyclohexyl} cacbonyl)amino]-1H-pyrazol-3-carboxamit;
4-[({(1R,2R)-2-[4-(1 H-Pyrazol-5-yl)benzoyl |xyclohexyl } cacbonyl)amino]-1/-
pyrazol-5-carboxamit; '
~ (1R,2R)-N-(4-Ox0-4,5,6,7-tetrahydropyrazolo[ 1,5-ajpyrazin-3-yl)-2-[4-(1 H-pyrazol-
5-y1)benzo'y1] xyclohexancarboxamit;
(1R,2R)-N-[1-Metyl-5-(metylsulfamoyl)-1H-pyrazol-4-yl]-2-[4-(3-metyl-1 H-pyrazol-
5-yl)benzoyl]xyclohexancarboxamit;
(1R,2R)-N-(1-Metyl-3-sulfamoyl-1H-pyrazol-4-yl)-2-[4-(1 H-pyrazol-5- .
yl)benzoyl]xyclohexancarboxamit;
(1R,2R)-N-[5-(Dimetylsulfamoyl)-1-metyl-1H-pyrazol-4-yl]-2-[4-(1 H-pyrazol-5-
yl)benzoyl]xyclohexancarboxamit;
(1R,2R)-N-(2-Metyl-4-ox0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)-2-[4~(5-
metyl-1H-pyrazol-3-yl)benzoyl|xyclohexancarboxamit;
(1R,2R)-N-(2-Metyl-4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5-alpyrazin-3-yl)-2-[4-(1 H-
pyrazol-5-yl)benzoyl]xyclohexancarboxamit; va
(1R,2R)-N-[5-(Diflometyl)-1H-pyrazol-4-yl]-2-[4-(1 H-pyrazol-3-
yl)benzoyl]xyclohexancarboxamit;
Trans(+)-4-[({(1R,2R va 18,25)-2-[2-clo-4-(1H-pyrazol-5-yl)benzoyl]xyclohexyl}-
cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit;
Trans(+)-4-[({(1R,2R va 18,25)-2-[2-clo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-
| xyclohexyl}cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit;
Trans(+)- (1R,2R va 18,25)-N-(5-xyclopropyl-1-metyl-1H-1,2,3-triazol-4-yl)-2-[4-
(1H-pyrazol-5-yl)benzoyl]xyclohexancarboxamit;
4-[({(1R,2R hodc 15,2 S)-2—[2;ﬂ0—4-(1H—pyrazol—S-yl)benzoyl]xyclohexyl} -

cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit;
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4-[({(1R,2R hoic 18,28)-2-[2-flo-4-(1H-pyrazol-5-yl)benzoyl]xyclohexyl}-
cacbonyl)amino]-1-metyl-1H-pyrazol-3-carboxamit;

4-[({(1R,2R hoic 18,2S)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-
xyclohexyl} cacbonyl)amino]-1-metyl-1H-pyrazol-3-carboxamit;

4-[({(1R,2R hogc 18,2S)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]xyclohexyl} -
cacbonyl)amino]-1-metyl-1H-pyrazol-5-carboxamit;

4-[({(1R,2R hodc 1 S,2 S)-2-[2-flo-4-(3-metyl- 1H-pyrazol-5-yl)benzoyl]xyclohexyl } -
cacbonyl)amino]-1H-pyrazol-5-carboxamit;

(1R,2R hodc 18,2S)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl]-N-(4-o0x0-4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazin-3-yl)xyclohexancarboxamit;

4-[({(1R,2R hogc 18,28)-2-[2-flo-4-(3-metyl-1H-pyrazol-5-yl)benzoyl|xyclohexyl} -
cacbonyl)amino]-1,2,5-oxadiazol-3-carboxamit;

3-[({(1R,2R hoic 18,2 S)—2-[2-ﬂo-4-(1H—pyrazol-5-y1)benzoy1]xyclohexyl} cacbonyl)-
amino]-5-metyl-1,2-oxazol-4-carboxamit;

Trans(+)-1-etyl-4-[({(1R,2R va 18,25)-2-[4-(1H-pyrazol-5-yl)benzoyl]xyclohexyl}-
cacbonyl)amino]-1H-pyrazol-3-carboxamit;

(1R,2R)-2-[4-(3-Metyl-1H-pyrazol-5-yl)benzoyl]-N-(1,3,4-oxadiazol-2-
yl)xyclohexancarboxamit; '

Trans(+)- (IR,2R va 18,25)-N-(3-Metyl-1,2-oxazol-5-yl)-2-[4-(1H-pyrazol-5-
yl)benzoyl]xyclohexancarboxamit;

Trans(+)- (1R,2R va 18,2S)-N-(4-Metyl-1,3-oxazol-2-yl)-2-[4-(1H-pyrazol-5-
yl)benzoyl] xyélohexancarboxamit;

Trans(+)- (IR,2R va 18,25)-N-(5-xyano-1-metyl-1H-pyrazol-4-yl)-2-[4-(3-metyl-1H-
pyrazol-5-yl)benzoyl]xyclohexancarboxamit; ’

Trans(+)- (1R,2R va 18§,25)-N-(3 -xycloprop&l— 1,2,4-thiadiazol-5-yl)-2-[4-(1H-

pyrazol-5-yl)benzoyl]xyclohexancarboxamit;
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Trans(+)- (1R,2R va 1S,2S5)-N-(3-Metyl-1,2-thiazol-5-yl)-2-[4-(1H-pyrazol-5-
yl)benzoyl]xyclohexancarboxamit; va

Trans(+)- (1R,2R va 18,1S)-N-(4-Xyano-3-metyl-1,2-thiazol-5-yl)-2-[4-(1H-pyrazol-
5-yl)benzoyl]xyclohexancarboxamit;
hodc mudi dugc dung cua chung.

17. Hop chét theo diém 1, trong d6 hop chét nay 13 (1R,2R)-2-[4-(3-metyi-1H-pyrazol-5-
yl)benzoyl]-N-(4-0x0-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-

yl)xyclohexancarboxamit; hodc mudi dugc dung cua no.

18. Duge phdm chira hop chét c6 cong thirc (I), hoic mubi duge dung clia né nhu néu

trong diém 1 va it nhit mot chit mang, chét pha lodng, hoic t4 duge duoc dung.
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