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(57) Sang ché dé cap dén hop chat c6 hoat tinh tc ché demetylaza dic hiéu lyzin, va hitu
ich dung lam thudc nhu thudc phong ngira hodc diéu tri bénh tim than phan liét, cac rdi
loan phat trién, cu thé 1a cac bénh cb khuyét tat tri tué (chﬁng han, céc rdi loan phé tu ky,
hoi chimg Rett, hoi chimg Down, hoi ching Kabuki, hoi ching nhiém sic thé X d& gy,
hoi chimg Kleefstra, bénh u xo than kinh typ 1, hoi chimg Noonan, bénh xo cimg cii), cac
bénh thoai hoa than kinh (chéng han, bénh Alzheimer, bénh Parkinson, bénh thoai hoa day
song tiéu ndo (chang han, bénh teo ring cwa nhan d6 ddi thi) va bénh Huntington), bénh
dong kinh (chang han, hdi chimg Dravet) hodc chimg nghién thudc, va twong tw. Hop chit

nay co6 cong thic:
A 2
N R*H z
R 7]/8 “R3 (l)
o] >_<
H H

trong d6 moi ky hi€u 1a nhu dugce dinh nghia & ban mo ta, hodc mudi cia no.
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Linh vuc ky thuat dwge de cap

Sang ché d& cap den hop chit xyclopropanamln c6 hoat tinh Uc ché
demetylaza ddc hiéu lyzin 1 (d6i khi dugc viét tat 1a LSD1 trong ban mo ta ndy), va
hitu ich lam thudc nhur thude phong ngtra hodc diéu tri bénh ung thu, bénh tdm thin
phan li¢t, cac rdi loan phét tridn, cu thé 1a cac bénh khuyet tat tri tue (ching han,
céc rbi loan phé tw ky, hoi chimg Rett, hoi chimg Down, hdi chung Kabuki, hoi
chtmg nhi®m séc thé X dé gy, hoi ching Kleefstra, bénh u xo than kinh typ 1, hoi
chitng Noonan, bénh xo cimg ct), cac bénh thodi hoa than kinh (ching han, bénh
Alzheimer, bénh Parkinson, bénh thodi hoa day song tiéu ndo (chang han, bénh teo
ring cua nhan do ddi thi) va bénh Huntington), bénh dong kinh (chéng han, hoi
chimg Dravet) hogc ching nghién thudc, va tuong tu.

Tinh trang ky thuit ciia saing ché

LSDI 14 enzym demetyl hoa cia histon, xtc téc phan Gng demetyl hoa cua
san phim d3 monometyl hoa va sin phédm d4 dimethyl hoa cta gdc lyzin thr 4 cta
histon H3 (H3K4me1/2), va tao ra formaldehyt dudi dang san phédm phu. Ngoai ra,
LSD1 tao ra phuc chéit véi flavin adenin dinucleotit (FAD) ma 1a mdt loai coenzym,
va FAD thic ddy su oxy hoa gbc lyzin nho cac enzym dudi dang chét diéu hoa oxy
hoa khu.

Khi hop chét c6 hoat tinh tc ché LSD1 duoc st dung cho cac té bao than
kinh, su metyl hoa histon H3, dic biét 1a sw metyl hoa H3K4 xung quanh gen khai
dong GAD1 dugc gia tang thong qua sy e ché hoat tinh demetyl héa histon cua
LSD1 (vi du thir nghiém 3 dugc d& cap sau day). Co nhiéu 4n phdm phan tich mdi
quan hé gifra mtrc do biéu hién gen va tinh trang metyl hoa histon H3K4, ma két
ludn ring viéc khoi dong qué trinh metyl héa histon H3K4 & gen khoéi dong dan
dén sy phién m3 gen duoc hoat héa (Becker, Nature 2006, 442: 31-32; Ruthenburg
et al., Nature Reviews Molecular Cell Biology 2007, 8: 983-994). Do do, duoc cho
rang viéc st dung hop chit c6 hoat tinh rc ché LSD1 lam gia ting sy metyl hoa
histon H3K4 trong céc t& bao than kinh & nfio, ma dén luot minh, né giy ra su biéu
hién GAD1 mARN ¢ ndo. Da biét 15 rang viéc cdm Umg su biéu hién GAD1
mARN & ndo 14 ¢6 hidu qua dé diéu tri cac bénh clia hé than kinh trung uong.
Chéng han, d3 biét ring viéc truyén trong nio vecto biéu hién gen GADI1 cho cac
bénh nhan méc bénh Parkinson cam Ung su biéu hién GAD1 mARN va cai thién
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cac triéu chimg cua cac bénh nhén méc bénh Parkinson (LeWitt et al. Lancet
Neurol. 2011, 10: 309-319; Carlson, Physiology of Behavior 11™ edition 2013). Tur
d6, dugc cho ring viée st dyng chét (rc ché LSD1 lam gia ting sy metyl hoéa histon
H3K4 va din dén viéc gia ting muc d§ biéu hién GAD1 & nio, diéu nay c6 thé co
hiéu qua trong viéc diéu tri cac bénh ctia hé than kinh trung wong.

Miit khéc, LSD1 con xuc téc phéan img demetyl hoa ciia san phim d3 metyl
hoa ctia gbe lyzm thr 9 cua histon H3 (H3K9me). Sy glam muc metyl héa cua
H3K9 & cac mau dong vat méc mot sb bénh, vi du, cAc mau dong vat méc chimg
nghién cocain va hoi chimg Kleefstra da dugc bao cdo (Science 8 Jan. 2010, 327,
213-216, Genes Dev. Apr. 2005, 19, 815-826). D4 biét rang sy giam muc metyl
héa H3K9 gdy ra su biéu hién gia ting bét thuong clia mot s6 gen. Do d6, dugc
cho ring viéc st dung hop chét c6 hoat tinh e ché LSD1 lam ddy nhanh qua trinh
metyl hoa histon H3K9 trong cac t& bao than kinh & ndo, ma dén lugt minh lai Jam
g1am su biéu hién cla céc gen duge biéu hién bét thudng & ndo. Tir do, duge cho
rang chét tc ché LSD1 ¢6 thé c¢6 hidu qua trong viée diéu tri mot sd bénh lién quan

dén su giam H3K9 metyl hoa.

WO 2010/084160 (tai liéu sang ché 1) md ta hop chét c6 cong thic sau
hogic mudi dugc dung cia n6 lam chét trc ché LSD1:

Rt g N j’<R7
R2 N "
"H R6
R3 R5
R4
Cong thire 1

trong d6 R1-R5 1a H, halogen va tuong tw; R6 12 H hodc alkyl; R7 la H, alkyl hodc
xycloalkyl; R8 13 -L-heteroxyclyl hodc -L-aryl trong d6 L 1a -(CHy),-(CHy)y-, -
(CH,),O(CH,),- hodc -(CH,),S(CHy)s-, van 1 0, 1, 2 hodc 3.

WO 2010/043721 (tai li€u sang ché 2) md ta hop chét c6 cong thic sau
hogc mudi dugc dung ctia n6 lam chét Gc ché LSD1:
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R1 H )<R7

R2 4 "
\
H R6

R3 R5

R4

Cong thure [
trong d6 R1-R5 1& H, halogen va tuong tu; R6 12 H hoic alkyl; R7 1a H, alkyl hodc
xycloalkyl; R8 1a -C(=O)NRxRy hogc -C(=O)Rz trong d6 mdi nhém trong s6 Rx
va Ry doc 1ap 1a H, alkyl va tuong tu, va Rz 1a H, alkoxy va tuong tu.
WO 2011/035941 (tai liéu séng ché 3) m ta hop chat c6 cong thirc sau

hoic mubdi dugc dung clia n6 1am chit (rc ché LSD1:

(A)x~(A)-(B)-(Z)-(L)-(D)
1

trong d6 (A’) 1a aryl, arylalkoxy, heteroxyclyl va tuong tu; (A) la heteroaryl hodc
aryl; X 12 0, 1, 2 hodc 3; (B) 1a vong xyclopropyl; (Z) 1a -NH-; (L) 1a -CH,CH,- va
tuong tu; (D) 1a -N(-R1)-R2, -O-R3 hodc -S-R3 trong do6 mdi nhém trong s R1 va
R2 doc 1ap 1a H, alkyl va twong tu; va R3 1a H, alkyl va tuong tu.

WO 2011/042217 (tai liéu séng ché 4) md ta hop chit c6 cong thirc sau
hoac mudi dugc dung ctia né lam chét tc ché LSD1:

(A")x-(A)-(B)-(Z)-(L)-C(=O)NH;
M
trong d6 (A’) 13 aryl, arylalkoxy, arylalkyl, heteroxyclyl va twong tw; (A) la
heteroaryl hogc aryl; X 14 0, 1, 2 hodc 3; (B) la vong xyclopropyl; (Z) la -NH-; @)

13 -(CHy)CRIR2- trong d6 m 12 0, 1, 2, 3, 4, 5 hodc 6; va mdi nhém trong sO R1
va R2 doc 14p 1a H hodc C1-6 alkyl.

US 2010/0324147 (tai liéu séng ché 5) mo ta hop chit cé cong thic sau
hodc mudi ctia né lam chit e ché LSDI:
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Ry Ry
NH;
i |
Re ) Sma
™
K Re

trong d6 X 1a lién két, O, S hoic NH; va mdi R4, Rp, Re, Rp va Rg doc 18p 1a H,
C1-7 alkyl va tuong tu.

WO 2010/143582 (tai liéu sang ché 6) md ta hop cht c6 cong thirc sau
hoac mudi duoc dung ciia né 1am chét e ché LSD1:

R

(I

trong d6 R' 14 H, nhom alkyl tiry y c6 phén tir thé duoc gan vao va tuong ty; R*1a
nhém alkylen tiy ¥ c6 phan tir thé duge gin vao; R’ 1a nhém alkyl tiy y c6 phéan tir
thé duoc gin vao, nhém phenyl tiry ¥ 6 phén tir thé dugc gén vao va tuong tu; R’
1a nhém alkyl tily ¥ c6 phén tir thé dugc gén vao, nhém phenyl tiy y ¢6 phén tir thé
duoc gén vao va twong tw; va X 13 O, NH,, NHCO, CONH, S hodc CH,.

J. Am. Chem. Soc. 2010, 132, 6827-6833 (tai li¢u phi sang ché 1) mé ta cac
hop chét c6 cong thic sau lam chét Grc ché LSD 1/2:
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R
H2N~" S 0
E/lLPh

@ sCl
| (13b)

8
:¢7) S o
HNTO\/ Bh

(15e)

(i4e)

WO 2012/156531 (tai liéu sang ché 7) mé ta viéc sir dung cht Gc ché
LSDI dé phong ngtra hodc diéu tri cac bénh viém.

WO 2012/156537 (tai lidu sang ché 8) mo ta viéc sir dung chét tc ché
LSDI1 dé phong nglra va diéu tri chimg huyét khéi, sy hinh thanh cuc nghén hodc
c4c bénh tuén hoan.

WO 2012/135113 (tai liéu séng ché 9) mo ta hop chét cé cong thie sau
hodc mudi dugc dung clia né lam chit tc ché LSD1:

Ta
Y. R;
N,
R X
LS
m(R1) N\W z—\

\ \ (GO
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trong do

R, duogc chon tir nhom bao gém C1.6 alkyl, -NSO,Me, -NSO,Ph, arylalkoxy, Cs.
xycloalkyl, -NC(O)Ra, 1-metyl-1H-pyrazol-4-yl, hydroxy, C,.4 alkoxy, halogen,
amit, amino, amino dugc thé va -C(O)ORa;

R, 1a H hodc COOH;

mdi R; doc lap duge chon tir nhém bao gém aryl, heteroaryl, H, Cy¢ alkyl,
-SO,Ra, -NC(O)Ra, -CH,C(O)ORa, -C(O)ORa, -C(O)Ra, -C(O)NRaRb, amino
duoc thé, amino, urea, amit, sulfonamit, arylalkyl va heteroarylalkyl;

mdi Ra ddc 1ap 1a H, phenyl, phenylmetyl, 3,5-dimetylisoxazol-4-yl, 1,2-dimetyl-
1H-imidazol-4-yl, C;; xycloalkyl, Cy alkyl, C,.4 alkoxy, C;3 alkylamino hodc
-NHPh;
Rb 14 H hodc C;.; alkyl, hodc khi dugc lién két véi cing nguyén tu,
Ra va Rb cing nhau tao thanh vong heteroxycloalkyl c6 5 hodc 6 canh;
Ry 1a C;.4 alkyl, axyl, -C(O)CF; hodc H;
W 12 -(CH,);4 hoic -CH(Rc)(CHy)o.3 trong do Re 13 CN hoic Cy4 alkyl;
Y 1a N hoac C;
X 1a N hoac C;
7 13 O hodic (CHy), trong d6 q 12 0-2, va néu q 12 0, thi Z 1a lién két;
m 1a 0-3, n 1a 0-3;
v6i didukiénnéu Z13 O, thi Y1aNvaX1a G;
déng thoi v6i diéu kién néuX1aC, it nhét mot trong sb cac nhém Rs dugce lién két
v4i X khong phai 1a H.
WO 2013/022047 (tai liéu séng ché 10) md ta hop chét c6 cong thirc sau
hodc mubi cia né lam chat trc ché LSDI.

R Q
|
A\H/N Q?
Z'H !
O e 1y
Q’? Y
73 72X
trong do
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A 13 nhém hydrocacbon tliy y ¢6 (céc) phan tir thé, hodc nhém di vong tly ¥ co
(c&c) phan tir thé;
R 14 nguyén tir hydro, nhém hydrocacbon tlly y ¢6 (cac) phan tir thé, hosic nhom di
vong tlry ¥ ¢6 (cac) phan tir thé; hodc
A vaR tiy ¥ duoe lisn két véi nhau d tao thanh vong tity ¥ ¢ (céc) phan i thé;
mdi trong sd QI, Qz, Q3 va Q4 doc 1ap 1a nguyén tr hydro hodc phén t thé; mdi
trong s6 Q' va Q% va Q° va Q* tuy y duge lién két v6i nhau dé tao thanh véng tuy ¥
co (céc) phén tir thé;
X 12 nguyén tir hydro, nhém hydrocacbon khdng vong tuy y ¢ (céc) phén tir thé,
hodc nhém vong no tiy y ¢6 (céc) phan tr thé;
mdi trong s6 Y!, Y2 va Y? doc 1ap 1a nguyén tir hydro, nhém hydrocacbon tuy y cO
(céc) phin tir thé, hodic nhom dj vong tlty ¥ ¢6 (c4c) phan tir thé;
mdi trong s6 X va Y' vaY' va Y? tiy y duoc lién két v6i nhau dé tao thanh vong
flly ¥ c6 (c4c) phan tir thé; va
mdi trong sb 7!, 72 va Z® doc lap 1a nguyén tir hydro hodc phén tir thé.

WO 2012/013727 (tai liéu sang ché 11) md ta hop chét c6 cong thie sau
hodc mudi ctia nd lam chét Grc ché LSDI.

GO
N
(G) E
X! / , %
\X2 ?/,
NH,
@
(RQ, (R2)m
©) {s
X! /
H,

(1
trong d6 mdi ky hiéu 1 nhu dwoc dinh nghia ¢ tai liéu sang ché 11.

WO 2013/057322 (tai liéu sang ché 12) mé ta hop chat c6 cong thirc sau
hodc mudi ctia nd lam chét trc ché LSDI.
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R* RY
RY R? {1y
B—A NH—D

trong d6 mdi ky hiéu 1a nhu dugc dinh nghia ¢ tai liéu sang ché 12.

WO 2013/057320 (tai li¢u sang ché 13) m6 ta hgp chét c6 cong thirc sau
hoic mubi cia né lam chét trc ché LSDI.

RZ

NH—L2—D

trong d6 mdi ky hiéu 1a nhu dugc dinh nghia & tai liéu sang ché 13.

WO 2014/058071 (tai liéu sang ché 14) mé ta hop chét c6 cong thic sau
hodc mudi ctia né lam chét e ché LSD1.

trong d6 mdi ky hiéu 1a nhu duge dinh nghia & tai liéu sang ché 14.

Tai liéu The Journal of Neuroscience, October 17, 2007, 27(42): 11254-
11262 (tai liéu phi sang ché 2) mé ta ring sy giam murc metyl hoa histon H3K4 va
giam muc biéu hién Gadl mARN quan sat duge & ndo cla cac bénh nhén méc
bénh tAm than phan liét. Ngoai ra, 4n phdm Nature Neuroscience, Feb. 2015, 18,
199-209 (tai liéu phi sang ché 3) mé ta rang chu trinh metyl hoa H3K4 co lién quan
mat thiét vi cac bénh tam thin nhu bénh tAm than phén liét va tuong ty.

Tai lidtu MOLECULAR and CELLULAR BIOLOGY, Aug. 2011, 31(16),
3298-3311 (tai liéu phi sang ché 4) mo ta rang LSD1 14 thanh phéan ctia phirc chét

protein ma diu hoa sy phién m3 beta globin va c6 kha nang tham gia vao viéc lam
suy giam sy phién méi beta globin. D biét rang viéc kich hoat sy phién ma beta
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globin 1a hitu ich trong viéc diéu tri bénh thiéu mau héng cau ludi liém va bénh
thiéu mau huyét tan beta, tr d6 cho rang su uc ché LSD1 gay ra sy giai tc ché
phién ma beta globin, va mang lai hiéu qua diéu tri.

Danh muc tai liéu

Céc tai lidu sang ché

Tai liéu sang ché 1: WO 2010/084160
Tai liéu sang ché 2: WO 2010/043721
Tai liéu sdng ché 3: WO 2011/035941
Tai lidu sang ché 4: WO 2011/042217
Tai lidu sang ché 5: US 2010/0324147
Tai liéu sdng ché 6: WO 2010/143582
Tai liéu sdng ché 7: WO 2012/156531
Tai liéu sang ché 8: WO 2012/156537
Tai liéu séng ché 9: WO 2012/135113
Tai liéu sang ché 10: WO 2013/022047
Tai liéu sang ché 11: WO 2012/013727
Tai liéu sang ché 12: WO 2013/057322
Tai liéu sang ché 13: WO 2013/057320
Tai liéu sang ché 14: WO 2014/058071
Tai liéu phi sang ché

Tai liéu phi sang ché 1: J. Am. Chem. Soc. 2010, 132, 6827-6833

Tai liéu phi sang ché 2: The Journal of Neuroscience, October 17, 2007,
27(42):11254-11262

Tai liu phi sang ché 3: Nature Neuroscience, Feb. 2015, 18, 199-209

Tai liéu phi séng ché 4: MOLECULAR and CELLULAR BIOLOGY, Aug. 2011,
31(16), 3298-3311

Ban chat k§ thuit ciia sang ché
Vén dé can giai quyét bdi séng ché
Muc dich cua sang ché 13 d& xuét hop chit xyclopropanamin c6 hoat tinh
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Grc ché LSD1 vuot trdi va tinh chon loc LSD1 cao, va hitu ich ding lam thudc nhu
thube phong nglra hodc diéu tri bénh ung thu, bénh tam than phan liét, céc rbi loan
phat trién, cu thé 13 cac bénh lién quan dén khuyét tat tri tué (chang han, céc rdi
loan phé tu ky, hdi chimg Rett, hoi chimg Down, hoi ching Kabuki, hoi ching
nhidm séc thé X dé gdy, hoi chimg Kleefstra, bénh u xo thén kinh typ 1, hoi chimg
Noonan, bénh xo cting cu), cdc bénh thoai hoa than kinh (chéng han, bénh
Alzheimer, bénh Parkinson, bénh thodi hoa day sbng tiéu ndo (chang han, bénh teo
ring cua nhén do ddi thi) va bénh Huntington (mua giét Huntington)), bénh dong
kinh (chéng han, hdi chimg Dravet) hodc chimg nghién thudc nhu nghién cocain,
va tuong tu.
Cach thuc giai quyét vin a8

Céc tac gid sang ché d3 tién hanh cdc nghién ctru sdu rong dé cb ghng giai
quyét cac vAn dé néu trén va phét hién ra rang hop chét c6 cong thirc (1) dudi day
cé hoat tinh Urc chét chét e ché LSD1 vuot trdi va tinh chon loc LSDI cao, tur do
dAn dén hoan thanh sang ché.

Theo d6, sang ché 1a nhu sau:
[1] Hop chét c6 cong thirc:

IA R4 H I?2
1-N N.
R 7]/8\&[/ R3 (l)
@)
H H
trong do:

A 1a nhém di vong tuy y dugc thé, hodc nhém hydrocacbon tuy y dugc thé;
B 13 vong duogc chon tur:

(1) di vong thom c6 5 hodc 6 canh tiry ¥ dugc ngung tu v4i vong ¢6 5 hodc 6 canh
tuy y dugc thé, va

(2) vong benzen duge ngung tu véi vong c6 5 hodc 6 canh tuy y dugc thé,

trong d6 vong dugc thé hién bang B tly y dugc thé, va lién két, thong qua hai
nguyén tir cacbon lién k& v6i mot nguyén tir & gitra, voi nhom c6 cong thire
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A

yaliC)

R1fN
O , vVa

nhém cod cdng thuc:

2
R“H':la

\‘y‘/N\R3 (1)

H H

mdi R', R% R® va R* doc 1ap 1a nguyén tir hydro, nhém hydrocacbon tiy y duoc thé
hodc nhém di vong tiy y duge thé;

A va R' tuy y duogc lién két véi nhau dé, cing véi nguyén i nito lién k&, tao ra
nhém vong tuy y dugc the; va

R? va R’ tiy y duoc lién két v6i nhau dé, cing v6i nguyén tir nito lién k&, tao ra
nhém vong tuy y dugc the,

hodc mubi ctia nd (sau day cling dugc goi 1a hop chéit (I)).

[2] Hop chét theo myc [1], trong d6 A la:

(1) nhém di vong tiy y duge thé, hodc

(2) nhém Cs.1 xycloalkyl ity y dugc thé,

hodc mubi clia nd.

[3] Hop chét theo muc [1] hodc [2], trong d6 B 1a vong dugc chon tir

(1) di vong thom c6 5 hodc 6 canh, va

(2) vong benzen dugc ngung tu véi vong c6 S hodc 6 canh tuy y dugc thé,

trong d6 vong dugc thé hién bang B tiy ¥ dugc thé, va lién két, thong qua hai
nguyén tir cacbon lién k& voi mot nguyén tir & gitra, voi nhom cé cdng thire (1), va
nhém c¢d ¢ong thire (I1I),

hodc muoi cua no.

[4] Hop chét theo muc [1], [2] hodc [3], trong dd, trong cong thirc:
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H H

Al
X\ i O i
27 4
YZO—Y3 X Oi z'
\/4Y1 \\\/kx1
I ‘ \‘\ 7
3
74 AN 2 O
O % 0
\ \ N \\
K 7 \\' va \ )
trong do:

mdi X', X2, X va X* doc lap 1 nguyén tir cacbon hodc nguyén tir nito;

it nhat mot trong sd X', X2, X® va X 13 nguyén ttr nito;

mdi Y', Y? va Y° doc 1ap 1a nguyén tir cacbon, nguyén tir nito, nguyén ttr oxy hodc
nguyén tir luu huynh;

it nhat mot trong s6 Y', Y? va Y® 14 nguyén t nito, nguyén tir oxy hodc nguyén tur

luvu huynh; va

mdi Z', 72, 7> va Z* doc 1ap 1a nguyén tir cacbon hogc nguyén tir nito, vong nay la

tly y duoc thé, hodc muodi cua no.

[5] Hop chét theo myc [1], [2], [3] hodic [4], trong d6 mdi R, R? va R* doc lap 1a
nguyén tir hydro hodc vong Cy.¢ alkyl tuy y dugc thé,

hodc mudi ctia né.

[6] Hop chét theo muc [1], [2], [3], [4] hodc [5], trong d6 R’ la:
(1) nguyén t&r hydro,

(2) vong C.¢ alkyl tiry ¥ duge thé,

(3) vong Cs.o xycloalkyl tuy y duqé thé, hodc
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(4) nhém di vong tiy y duogc thé,
hoac mubi cia né.

[7] Hop chét theo muc [1], trong d9, trong cong thuc:

2
MQA\ R4HE
AID G avall U
@)
H H

A la:

(1) (i) nhém di vong thom c6 5 hodc 6 canh hoic (ii) nhém di vong khong thom c6
4 dén 6 canh, mdi trong s6 chung tily y duoc thé bang (cac) nhém Cy. alkyl tuy y
duoc thé bang (cac) nguyén tir halogen, hodc

(2) nhém Cs.y9 xycloalkyl thy y dugce thé bang (cc) nguyén tir halogen;

B 1a vong dugc chon tir:

3
2’2\

Z
Y2_._y3 l O

XZIX:?\ X4
1
T Ny T
4 4

Z4

\

v
N 4

3
24’ z ~ 22 O
O 0
\ \ . \
\ r \\ Va \\'

trong do:

mdi X', X2, X3 va X* doc 1ap 1a nguyén tir cacbon hogc nguyén ti nito;

it nhat mot trong s6 X', X2, XCvaXtia nguyén tr nito;

mdi Y', Y? va Y’ ddc 1ap 1a nguyén tir cacbon, nguyén tir nito, nguyén tir oxy hodc
nguyén ti luu huynh;

it nhat mot trong sb Y', Y? va Y® 13 nguyén ti¥ nito, nguyén tir oxy hodc nguyeén tur

luu huynh; va

mdi Z', 7%, 7’ va 7* doc 1ap 1a nguyén tir cacbon hodc nguyén tir nito, vong nay la
tlty ¥ duoc thé bang (cac) nhom Cy alkyl;
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R' 12 nguyén tir hydro;

R? 1a nguyén tir hydro;

R’ la:

(1) nguyén ttr hydro,

(2) nhém Cy alkyl tlry y dugrc thé bing (c4c) phan tir thé dugc chon tl
(a) nhom Cj.5o xycloalkyl,
(b) nhém Cg.y4 aryl ty y duge thé bang (cac) nhém carboxy,

(c) nhém di vong khong thom co6 4 dén 6 canh tiy y dugc thé bing (céac)
nhém C alkyl tiy y dugc thé bang (c4c) phén tir thé dugc chon tr nhém carboxy,
va nhom Cg.4 aryl tuy y duoc thé bang (cac) nhom carboxy, va

(d) nhém di vong thom c6 5 hodc 6 canh tuy y dugc thé béng (cac) nhom
amino,

(3) nhém Cj.5g xycloalkyl tiy y duogc thé bang (c4c) phan tir thé dugc chon tlr
nhém amino va nguyén ti halogen hodc

(4) nhém di vong khong thom c6 4 dén 6 canh tlty ¥ duoc thé bing (céc) phén tir
thé duoc chon tir

(a) nhom C4 alkyl ty y dugc thé bang (c4c) nguyén tir halogen,
(b) nhém Cs.y xycloalkyl,
(c) nhém Cy alkyl-carbonyl, va
(d) nhém C;.1o xycloalkyl-carbonyl; va
R* 14 nguyén tir hydro,
hodc mudi ctia no.
[7A] Hop chét theo muc [1], trong d6 A 1a:

(1) (i) nhém di vong thom c6 5 hodc 6 canh hodc (ii) nhém di vong khong thom co
4 dén 6 canh, mdi trong s6 ching tiry ¥ dugc thé bang C,.s alkyl (cac) nhom tly y
duoc thé bang (cac) nguyén tir halogen, hoac

(2) nhém Cs_y xycloalkyl tiy y duge thé bang (cac) nguyén tir halogen;
B 13 vong duogc chon tir
thiophen, thiazol, pyrazol, pyridin, naphtalen va 2,3-dihydrobenzofuran, trong do
vong nay tity y duge thé bang (cac) nhém Cy6 alkyl;
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R' 14 nguyén tr hydro;

R? 1 nguyén t hydro;

R’la

(1) nguyén t& hydro,

(2) nhém C.4 alkyl ity ¥ duge thé bing (cac) phan tir thé duge chon tl
(a) nhom Cj.q9 xycloalkyl,
(b) nhém Cg.14 aryl tlty y duoc thé bing (cac) nhém carboxy,

(c) nhém di vong khong thom c6 4 dén 6 canh tly y duge thé bing (céc)
nhém C¢ alkyl ty y dugc thé bang (c4c) phan tir thé dugc chon tir nhém carboxy,
va nhém Cg.14 aryl tiy y dugc thé bang (cac) nhém carboxy, va

(d) nhém di vong thom c6 5 hogc 6 canh tly ¥ dugc thé bang (cac) nhém
amino,

(3) nhém Cs.;p xycloalkyl tiy ¥ dugc thé bing (cac) phén ti thé dugc chon tir
nhém amino va nguyén tir halogen hoéc

(4) nhém di vong khong thom 6 4 dén 6 canh tiy y duoc thé bang (cac) phén ti
thé duoc chon tir

(2) nhém Ci.6 alkyl tly ¥ duge thé bang (cac) nguyén tir halogen,
(b) nhém C;.yo xycloalkyl,
(c) nhém C, alkyl-carbonyl, va
(d) nhém Cs_q9 xycloalkyl-carbonyl; va
R* 14 nguyén tit hydro,
hoac mudi ctia nd.
[8] Hop chét theo myc [1], trong d6 A 13

(1) nhém piperidinyl, nhém isoxazolyl, nhom pyrazolyl, nhém thiadiazolyl, nhém
thiazolyl, nhém tetrahydropyranyl, nhém oxetanyl, nhom oxadiazolyl, nhém
thienyl, nhém pyridyl hodc nhém oxazolyl, mdi nhém nay tiy y duoc thé bang
(cac) nhom Cy.¢ alkyl tlry y duoc thé bang (cac) nguyén tr halogen, hodc

(2) nhém Cs.1o xycloalkyl tiry y duoc thé bang (c4c) nguyén tir halogen;

B 1a vong dugc chon tur

thiophen, thiazol, pyrazol, pyridin, naphtalen va 2,3-dihydrobenzofuran, trong do
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vong ndy thy ¥ dugc thé bang (c4c) nhom Cy. alkyl;

R' 14 nguyén t hydro;

R? 13 nguyén ti hydro;

R’la

(1) nguyén tir hydro,

(2) nhém C.¢ alkyl tiry ¥ duge thé bing (cac) phan tir thé duge chon tir

(a) nhom Cs.19 xycloalkyl,

(b) nhém Ce.y4 aryl tly ¥ dugc thé bing (c4c) nhém carboxy,

(c) mdi trong sb nhém tetrahydropyranyl hodc nhém piperidinyl tuy y
duoc thé bing (c4c) nhom Cy alkyl thy y duoc thé bang (c4c) phan tir thé duoc
chon tir nhém carboxy, va nhém Ce.14 aryl thy y duoc thé bang (c4c) nhom carboxy,
va

(d) nhém oxadiazolyl tiy y duge thé bangnhém amino,

(3) nhém Cj.1o xycloalkyl tuy y dugc thé bang (cac) phan tir thé dugc chon tir
nhém amino va nguyén tir halogen hodc
(4) nhém tetrahydropyranyl hodc nhém piperidinyl ma mdi nhém nay tuy y duge
thé bang (c4c) phan tir thé dugc chon tir

(a) nhém C alkyl tiry y dugc thé bing (cac) nguyén i halogen,

(b) nhém Cj.1 xycloalkyl,

(c) nhém C,.¢ alkyl-carbonyl, va

(d) nhom Cs.qp xycloalkyl-carbonyl; va
R* 14 nguyén ti hydro,
hoac mudi ctia nd.

[8A] Hop chét theo muc [1], trong do6 A la:

(1) nhém piperidinyl, nhém isoxazolyl, nhom pyrazolyl, nhom thiadiazolyl, nhom
thiazolyl, nhém tetrahydropyranyl, nhom oxetanyl nhom oxadiazolyl, nhém
thienyl, nhém pyridyl hodc nhém oxazolyl, mdi nhém nay tuy y duge thé bang
(c4c) nhém Cy6 alkyl (t5t hon 13, 1 hodc 2 nhom Cy¢ alkyl) tuy y duoc thé bang
(c4c) nguyén tr halogen (t6t hon 13, 1 dén 3 nguyén t halogen), hodc (2) nhém
xyclopropyl, nhém xyclobutyl, nhom xyclopentyl hodc nhom xyclohexyl, moi
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trong s6 chung tiry y duoc thé bing (c4c) nguyén tir halogen (t5t hon 13, 1 hodc 2
nguyén tir halogen);

B 14 vong dugc chon ti

thiophen, thiazol, pyrazol, pyridin, naphtalen va 2,3-dihydrobenzofuran, trong do
vong ndy tity ¥ duoc thé bng (c4c) nhom Ci.6 alkyl (tot hon 1, nhém Ci.6 alkyl);
R' 1 nguyén ti hydro;

R? 1 nguyén t& hydro;

R’ 1a:

(1) nguyén tir hydro,

(2) nhém C,¢ alkyl tiy y duge thé bang (c4c) phén tir thé (t6t hon 13, mot phén tir
thé) duoc chon tur

(a) nhém xyclopropyl hodc nhom xyclobutyl,

(b) nhém phenyl tiy y duge thé bang (c4c) nhom carboxy (t6t hon 13, mot
nhém carboxy),

(c) mdi trong sb nhém tetrahydropyranyl hogic nhém piperidinyl tuy y
duoc thé bing (c4c) nhém Cye alkyl (t6t hon 1a, mdt nhom Cy alkyl) thy ¥ duge
thé bang (cac) phén ti thé (t6t hon 13, mot phén tir thé) dugc chon tir nhom carboxy,
va nhom phenyl tiy y dugc thé bang (cac) nhom carboxy (t5t hon 14, mdt nhom
carboxy), va

(d) nhém oxadiazolyl thy y dugc thé bang nhém amino (mét nhém
amino),

(3) mdi trong s& nhém xyclobutyl hodc nhom xyclohexyl tuy y duoc thé bang (céc)
phan it thé (t6t hon 13, 1 hogc 2 phén tir thé) duoc chon tir nhém amino va nguyén
tu halogen, hodc

(4) mdi trong s& nhém tetrahydropyranyl hogc nhém piperidinyl tuy y dugc thé
béng (cac) phan ttr thé (t5t hon 13, mot phén tir thé) duoc chon tir

(2) nhom Ci.¢ alkyl thy ¥ duge thé bing (c4c) nguyén tir halogen (t6t hon
13, 1 dén 3 nguyén tir halogen),

(b) nhém xyclopropyl,

(c) nhém Cy. alkyl-carbonyl, va

(d) nhém xyclopropyl-carbonyl; va
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R* 1 nguyén tt hydro,
hodc mubi ctia né.
[9] Hop chét theo muc [1], trong d6 A 13

(1) nhém pyrazolyl, nhom thiadiazolyl hodc nhém tetrahydropyranyl, mdi tiy ¥
duoc thé bing (cac) nhém C alkyl (6t hon 14, 1 hogc 2 nhém Cy¢ alkyl), hodc

(2) nhém xyclohexyl tlly y duoc thé bing (c4c) nguyén tir halogen (t6t hon 13, 1
hodc 2 nguyén tr halogen);

Bla

vong thiophen, vong nay tlty y dugc thé bang (cac) nhoém Ci alkyl (t6t hon 1a mot
nhom Ci alkyl);

R' 12 nguyén tt hydro;
R? 13 nguyén ti hydro;

R? 12 nhém xyclopropylmetyl, nhém tetrahydropyranylmetyl, nhom
xyclobutylmetyl, nhém xyclobutyl hodc nhom tetrahydropyranyl; va

R* 14 nguyén t hydro,
- hoac mudi ctia no.
[9A] Hop chét theo muc [1], trong d6 A 1a:

nhém pyrazolyl, nhém thiadiazolyl hodc nhom tetrahydropyranyl, mdi trong sd
chiing tiy ¥ duoc thé bing (céc) nhém Cy.g alkyl (6t hon 12 mdt nhom Ci.6 alkyl),

B la:

vong thiophen, vong nay tity y dugc thé bing (céc) nhém Ci.6 alkyl (t5t hon 13 mdt
nhém C. alkyl);

R' 14 nguyén ti hydro;

R? 14 nguyén tt hydro;

R? 14 nhém xyclopropylmetyl, nhém tetrahydropyranylmetyl hodc nhom
xyclobutyl; va

4 hY 3 9
R" 14 nguyén t hydro,
ho#c mudi ciia no.

[10] Hop chét theo muc [1], trong d6 A 1a:
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nhém pyrazolyl, nhém thiadiazolyl hodc nhém tetrahydropyranyl, moi nhém nay
tly ¥ duoe thé bing (cac) nhom C.¢ alkyl (t6t hon 1a mgt nhom Cy alkyl),

B la:

vong thiophen, vong nay tiy y dugc thé bang (cac) nhém Cy.¢ alkyl (t5t hon 1a mot
nhém C1.6 alkyl),

R' 14 nguyén tir hydro;

R? 14 nguyén tir hydro;

R® 14 nhém xyclopropylmetyl hodc nhém xyclobutyl; va

R* 12 nguyén tir hydro,

hoac mubi cta né.

[11] 5-((1R,2R)—2-((xyc1opropylmetyl)amino)xyclopropyl)—N—(tetrahydro-ZH—
pyran-4-yl)thiophen-3-carboxamit hodc mubi ctia né.

[12] 4-((1 S,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit hodc mudi cia né.

[13] 4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-5 -metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit hogc mubi ctia né.

[14] Duogc phim chira hop chét theo mot trong sé cac muc [1] d&én [13], [7A], [BA]
va [9A] hodc mubi ctia no.

[15] Dugc phim theo muc [14], ma 14 thude trc ché LSDI.

[15A] Duoc phim theo myc [14], ma 13 thudc phong ngira hodc diéu tri bénh tim
than phén liét, bénh Alzheimer, bénh Parkinson hodc bénh Huntington (chimg mua
gidt Huntington).

[16] Duoc phdm theo myc [14], ma 13 thuc phong nglra hodc diéu tri bénh tim
than phan liét, cac rdi loan phat trién, cac rdi loan phd tu ky, hoi ching Rett, hdi
chimg Down, hdi chimg Kabuki, hdi chimg nhiém séc thé X dé gdy, hoi ching
Kleefstra, bénh u xo than kinh typ 1, hdi chimg Noonan, bénh xo cimg cu, bénh
Alzheimer, bénh Parkinson, bénh thoai héa day séng tiéu nfo, bénh Huntington,
bénh dong kinh hodc chimg nghién thudc.

[17] Hop chét theo muc bat ky trong s ce muc tir [1] dén [13], [7A], [8A] va
[9A] hodc mubi cta nd ding dé phong ngtra hodc diéu tri bénh tam than phan liét,
céc rdi loan phat trién, cac rdi loan phé tu ky, hoi chimg Rett, hoi chimg Down, hoi
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chimg Kabuki, hdi chimg nhidm sic thé X d& gay, hoi ching Kleefstra, bénh u xo
thdn kinh typ 1, hdi chimg Noonan, bénh xo cimg cu, bénh Alzheimer, bénh
Parkinson, bénh thoai hoéa day sdng tiéu ndo, bénh Huntington, bénh dong kinh
ho#c chimg nghién thude.

[7B] Hop chét theo myc [4], trong d6 B la vong c6 cong thire
Y2 — Y3
O
\ Y?
trong do
mdi Y', Y? va Y® doc 1ap 1a nguyén tir cacbon, nguyén tlt nito, nguyén tir oxy hodc
nguyén tr luu huynh; va
it nhit mot trong s6 Y', Y? va Y* 14 nguyén tlr nito, nguyén tlr oxy hodc nguyén tr
luu huynh, vong nay tuy y dugc thé, hogic mudi cta né.
[8B] Hop chét theo muc [1], trong d B 14 vong dugc chon tir thiophen va thiazol,
va vong nay tuy y dugc thé, hodc mubi ctia no.
[9B] Hop chét theo muyc [1], [7B] hoéc [8B], trong do6 R? 13 nguyén tir hydro va R’
14 nhdm xyclopropylmetyl, hodc mubi ctia no.
[10B] Hop chit theo muc [1], [7B] hodc [8B], trong do6 R? 14 nguyén tir hydro va
R’ 1a nhom xyclobutyl, hodc mubi ctia né.
[11B] Hop chét theo muc [1], [7B] ho#c [8B], trong do R? 14 nguyén tir hydro va
R? 13 nhom tetrahydropyranyl, hogc mudi cta né.
[12B] Hop chét theo muc [1], [7B] hodc [8B], trong do6 R? 14 nguyén tir hydro va
R? 12 nhém tetrahydropyranylmetyl, hodc mubi clia no.
[13B] Hop chét theo muc [1], [7B] hodc [8B], trong do6 R? 1a nguyén tit hydro va
R’ 13 nhém piperidinyl tiy ¥ duge thé (t6t hon 13, nhém piperidinyl tiy ¥ duoc thé
bang mdt nhom C, alkyl tiy y duge thé bing 1 dén 3 nguyén ti halogen), hogc
mudbi ctia nod.
[14B] Hop chit theo muc bét ky trong sd cac muc tir [1] va [7B] dén [13B], trong
d6 R' 1a nguyén tir hydro, hoc mubi ctia né.
[15B] Hop cht theo muc bét ky trong s6 cac muc tir [1] va [7B] dén [14B], trong
doAla
(1) nhém piperidinyl, nhom isoxazolyl, nhom pyrazolyl, nhém thiadiazolyl, nhom
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thiazolyl hodc nhom tetrahydropyranyl, mdi nhém nay tuy y dugc thé béng (c4c)
nhém C,. alkyl (t6t hon 13 mét nhém C alkyl) tity ¥ duoc thé bang (céc) nguyén
tr halogen (t6t hon 13, 1 dén 3 nguyén tt halogen), hodc

(2) nhém xyclopentyl hodc nhém xyclohexyl, mdi nhém nay ty y duge thé bang
(c4c) nguyén tir halogen (t5t hon 13, 1 hodc 2 nguyén tir halogen), hodc mubi cla
no.

Sang ché cling 2 xult duoc pham chira hop chit néu trén.

MG ta chi tiét sang ché

Dinh nghia ctia mdi phén tir thé dugc st dung trong ban mo ta nay dugc
mé ta chi tiét dudi day. Trir phi ¢6 quy dinh khéc, mdi phan tir thé c6 nghia nhu
sau.

Trong ban mo ta nay, cac vi du vé “nguyén tr halogen” bao gdm flo, clo,
brom va i6t.

Trong ban md ta ndy, cac vi du vé “nhom Cy¢ alkyl” bao gbm metyl, etyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl,
1-etylpropyl, hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl
va 2-etylbutyl.

Trong ban md ta nay, cac vi du v& “nhém C, alkyl tly y dugc halogen
héa” bao gdm nhém Cp alkyl tlly y ¢6 1 dén 7, tbt hon 13 1 dén 5, nguyén ti
halogen. Céac vi du cu thé vé nhém ndy bao gdm metyl, clometyl, diflometyl,
triclometyl, triflometyl, etyl, 2-brometyl, 2,2 2-trifloetyl, tetrafloetyl, pentafloetyl,
propyl, 2,2-diflopropyl, 3,3,3-triflopropyl, isopropyl, butyl, 4,4,4-triflobutyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 5,5,5-triflopentyl, hexyl
va 6,6,6-triflohexyl.

Trong ban mé ta nay, cac vi du vé “nhém C,.¢ alkenyl” bao gdm etenyl, 1-
propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-
metyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-
pentenyl, 1-hexenyl, 3-hexenyl va 5-hexenyl.

Trong ban mo ta nay, cac vi du vé “nhém C,. alkynyl” bao gdm etynyl, 1-
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl va 4-
metyl-2-pentynyl.

Trong ban mo t& ndy, cac vi du ve “nhom Cs.jo xycloalkyl” bao gom
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xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
bixyclo[2.2.1]heptyl, bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl va adamantyl.

Trong ban md ta nay, cac vi du vé “nhém Cs.jo xycloalkyl tuy y duge
halogen héa” bao gdm nhém Cs.19 xycloalkyl ty ¥ ¢6 1 dén 7, t6thon 1a 1 d&én 5
nguyén tt halogen. Céac vi du cu thé cia ching bao gdm xyclopropyl, 2,2-
difloxyclopropyl, 2,3-difloxyclopropyl, xyclobutyl, difloxyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl va xyclooctyl.

Trong ban md ta nay, cac vi dy vé& “nhém Cj.jo xycloalkenyl” bao gbm
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl va
xyclooctenyl.

Trong ban md ta nay, cac vi du vé “nhém Cg.14 aryl” bao gdm phenyl, 1-
naphtyl, 2-naphtyl, 1-anthryl, 2-anthryl va 9-anthryl.

Trong ban md ta nay, cac vi du vé “nhém Cr.16 aralkyl” bao gdm benzyl,
phenetyl, naphtylmetyl va phenylpropyl.

Trong ban md ta nay, cac vi du vé “nhém C.¢ alkoxy” bao gbém metoxy,
etoXy, Propoxy, iSopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy
va hexyloxy.

Trong ban md ta nay, cac vi du vé “nhém Cy alkoxy tuy y dugc halogen
héa” bao gdm nhom Cy. alkoxy tly ¥ c6 1 dén 7, t6t hon 1a 1 dén 5 nguyén ti
halogen. Céc vi du cu thé cta chiing bao gdm metoxy, diflometoxy, triflometoxy,
etoxy, 2,2,2-trifloetoxy, propoxy, isopropoxy, butoxy, 4.4 4-triflobutoxy, isobutoxy,
sec-butoxy, pentyloxy va hexyloxy.

Trong ban md ta nay, cac vi du vé “nhém Cs.j9 xycloalkyloxy” bao gdm
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy
va xyclooctyloxy.

Trong ban md ta ndy, cac vi du vé “nhém C, alkylthio” bao gbm
metylthio, etylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio,
pentylthio va hexylthio.

Trong ban md ta ndy, cac vi du v& “nhém Cy alkylthio tuy y dugc halogen
héa” bao gdbm nhém C, alkylthio tiy y ¢6 1 dén 7, t6t hon 13 1 dén 5 nguyén tir
halogen. Cac vi du cu thé cta ching bao gébm metylthio, diflometylthio,
triflometylthio, etylthio, propylthio, isopropylthio, butylthio, 4,4,4-triflobutylthio,
pentylthio va hexylthio.
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Trong ban md ta ndy, cac vi du vé “nhom C.¢ alkyl-carbonyl” bao gdm
axetyl, propanoyl, butanoyl, 2-metylpropanoyl, pentanoyl, 3-metylbutanoyl, 2-
metylbutanoyl, 2,2-dimetylpropanoyl, hexanoyl va heptanoyl.

Trong ban mo ta nay, cac vi du vé “nhém C,¢ alkyl-carbonyl tuy y duoc
halogen hoa” bao gdm nhém Cy.¢ alkyl-carbonyl tly y ¢6 1 dén 7, t6t hon 1a 1 dén
5 nguyén tir halogen. Céac vi du cy thé cta ching bao gbm axetyl, cloaxetyl,
trifloaxetyl, tricloaxetyl, propanoyl, butanoyl, pentanoyl va hexanoyl.

Trong ban md ta nay, cac vi du vé “nhém C,. alkoxy-carbonyl” bao gbm
metoxycarbonyl,  etoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,

pentyloxycarbony! va hexyloxycarbonyl.

Trong ban md ta ndy, cac vi du vé “nhém Ce.14 aryl-carbonyl” bao gdm

benzoyl, 1-naphtoyl va 2-naphtoyl.

Trong ban mé ta nay, cac vi du vé “nhém C_i¢ aralkyl-carbonyl” bao gbm
phenylaxetyl va phenylpropionyl.

Trong ban md ta nay, cac vi du vé “nhém heteroxyclylcarbonyl thom ¢6 5
dén 14 canh” bao gdm nicotinoyl, isonicotinoyl, thenoyl va furoyl.

Trong ban md ta nay, cac vi du vé “nhom heteroxyclylcarbonyl khong
thom c6 3 dén 14 canh” bao gdm morpholinylcarbonyl, piperidinylcarbonyl va
pyrrolidinylcarbonyl.

Trong ban md ta nay, cac vi du vé “nhém mono- hodc di-C,, alkyl-
carbamoyl” bao gdm metylcarbamoyl, etylcarbamoyl, dimetylcarbamoyl,
dietylcarbamoyl va N-etyl-N-metylcarbamoyl.

Trong ban md ta nay, céc vi du vé& “nhém mono- hodc di-Cq.6 aralkyl-
carbamoyl” bao g6m benzylcarbamoy! va phenetylcarbamoyl.

Trong ban md ta nay, cac vi du vé “nhém C, alkylsulfonyl” bao gom
metylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, sec-
butylsulfonyl va tert-butylsulfonyl.

Trong ban mé ta nay, cac vi du vé& “nhém C, alkylsulfonyl tuy y duoc
halogen hda” bao gdm nhém Cy6 alkylsulfonyl tiry y €6 1 dén 7, tdt hon 13 1 dén 5,
nguyén tir halogen. Cac vi du cu thé coa ching bao gém metylsulfonyl,
diflometylsulfonyl, triflometylsulfonyl, etylsulfonyl, propylsulfonyl,
isopropylsulfonyl, butylsulfonyl, 4.4 4-triflobutylsulfonyl, pentylsulfonyl va
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hexylsulfonyl.

Trong ban md ta nay, cac vi duy vé “nhém Cg.14 arylsulfonyl” bao gbm
phenylsulfonyl, 1-naphtylsulfonyl va 2-naphtylsulfonyl.

Trong ban mé ta nay, cac vi du vé “phén tir th8” bao gdm nguyén ti
halogen, nhém xyano, nhém nitro, nhém hydrocacbon tuy y dugc thé, nhom di
vong tuy y dugc thé, nhém axyl, nhém amino tuy y duoc thé nhém, nhém
carbamoyl tuy y dugc thé, nhém thiocarbamoyl tuy y duoc thé, nhom sulfamoyl
tuy y duoc thé, nhém hydroxy tiy y duoc thé, nhom sulfanyl (SH) tuy y dugc thé
va nhom silyl tiy y duoc thé.

Trong ban mo ta nay, cdc vi du vé “nhém hydrocarbon” (k& ca “nhém
hydrocacbon” ctia “nhém hydrocacbon tuy y dugc thé&”) bao gdm nhém Cy.6 alkyl,
nhom C,s alkenyl, nhém Cye alkynyl, nhom Cs.i xycloalkyl, nhém C;.io
xycloalkenyl, nhém Cg14 aryl va nhom Cr.i6 aralkyl.

Trong ban mé ta nay, cac vi du vé “nhom hydrocacbon tuy y duoc thé” bao
gb6m nhém hydrocacbon tity ¥ ¢6 (céc) phén ti thé dugc chon tir nhom thé A dudi

day.

Nhém thé A

(1) nguyén tir halogen,

(2) nhém nitro,

(3) nhém xyano,

(4) nhom oxo,

(5) nhém hydroxy,

(6) nhém Cy.¢ alkoxy tly y duoc halogen hoa,

(7) nhém Cq.14 aryloxy (ching han, phenoxy, naphtoxy),
(8) nhom Cr.j¢ aralkyloxy (chéng han, benzyloxy),

(9) nhém heteroxyclyloxy thom ¢6 5 dén 14 canh (chéng han, pyridyloxy),

(10) nhém heteroxyclyloxy khong thom c6 3 dén 14 canh (chang han,
morpholinyloxy, piperidinyloxy),

(11) nhém C.¢ alkyl-carbonyloxy (ching han, axetoxy, propanoyloxy),

(12) nhém Cg.y4 aryl-carbonyloxy (ching han, benzoyloxy, l-naphtoyloxy, 2-
naphtoyloxy),
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(13) nhém C, alkoxy-carbonyloxy (chéng han, metoxycarbonyloxy,
etoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy),

(14) nhém mono- hodc di-C.¢ alkyl-carbamoyloxy (ching han,
metylcarbamoyloxy, etylcarbamoyloxy, dimetylcarbamoyloxy,

dietylcarbamoyloxy),

(15) nhém Cg. 14 aryl-carbamoyloxy (ching han, phenylcarbamoyloxy,
naphtylcarbamoyloxy),

(16) nhém heteroxyclylcarbonyloxy thom ¢6 5 dén 14 canh (ching han,

nicotinoyloxy),

(17) nhém heteroxyclylcarbonyloxy khong thom c6 3 dén 14 canh (ching han,
morpholinylcarbonyloxy, piperidinylcarbonyloxy),

(18) nhém C¢ alkylsulfonyloxy tiy y duoc halogen hoa (ching han,
metylsulfonyloxy, triflometylsulfonyloxy),

(19) nhém Cg.y4 arylsulfonyloxy tuy y duoc thé bang nhom Ci.¢ alkyl (chang han,
phenylsulfonyloxy, toluensulfonyloxy),

(20) nhém C 4 alkylthio tity y dugc halogen hoa,

(21) nhém dj vong thom c6 5 dén 14 canh,

(22) nhém di vong khéng thom ¢6 3 dén 14 canh,

(23) nhom formyl,

(24) nhém carboxy,

(25) nhém C.¢ alkyl-carbonyl tiy ¥ duoc halogen hoa,

(26) nhom Cg.14 aryl-carbonyl,

(27) nhém heteroxyclylcarbonyl thom ¢6 5 dén 14 canh,

(28) nhom heteroxyclylcarbonyl khong thom ¢6 3 dén 14 canh,
(29) nhém Cy4 alkoxy-carbonyl,

(30) nhoém Cg. 14 aryloxy-carbonyl (chang han, phenyloxycarbonyl, 1-
naphtyloxycarbonyl, 2-naphtyloxycarbonyl),

(31) nhém C.4¢ aralkyloxy-carbonyl (chéng han, benzyloxycarbonyl,
phenetyloxycarbonyl),

(32) nhém carbamoyl,
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(33) nhém thiocarbamoyl,
(34) nhém mono- hodc di-Cy¢ alkyl-carbamoyl,
(35) nhém Cg.y4 aryl-carbamoyl (ching han, phenylcarbamoyl),

(36) nhom heteroxyclylcarbamoyl thom ¢6 5 dén 14 canh (chang han,
pyridylcarbamoyl, thienylcarbamoyl),

(37) nhém heteroxyclylcarbamoyl khong thom ¢6 3 dén 14 canh (ching han,
morpholinylcarbamoyl, piperidinylcarbamoyl),

(38) nhom C, alkylsulfonyl tlly y dugc halogen hoéa,
(39) nhém Cg.y4 arylsulfonyl,

(40) nhém heteroxyclylsulfonyl thom ¢6 5 dén 14 canh (chéng han, pyridylsulfonyl,
thienylsulfonyl),

(41) nhém C 6 alkylsulfinyl tay y dugc halogen hoa,
(42) nhém Cg.y4 arylsulfinyl (chéng han, phenylsulfinyl, 1-naphtylsulfinyl, 2-
naphtylsulfinyl),

(43) nhém heteroxyclylsulfinyl thom ¢6 5 dén 14 canh (chéng han, pyridylsulfinyl,
thienylsulfinyl),

(44) nhém amino,

(45) nhém mono- hodc di-Cy.6 alkylamino (chéng han, metylamino, etylamino,
propylamino, isopropylamino, butylamino, dimetylamino, dietylamino,
dipropylamino, dibutylamino, N-etyl-N-metylamino),

(46) nhém mono- hodc di-Cg.14 arylamino (chang han, phenylamino),

(47) nhém heteroxyclylamino thom ¢6 5 dén 14 canh (ching han, pyridylamino),
(48) nhoém Cr.;6 aralkylamino (ching han, benzylamino),

(49) nhém formylamino,

(50) nhém C,.¢ alkyl-carbonylamino (chang han, axetylamino, propanoylamino,
butanoylamino),

(51) nhém (C,.¢ alkyl)(Cy.6 alkyl-carbonyl)amino (ching han, N-axetyl-N-
metylamino),

(52) nhém Cé.14 aryl-carbonylamino (chang han, phenylcarbonylamino,

naphtylcarbonylamino),
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(53) nhém C,¢ alkoxy-carbonylamino (chéng han, metoxycarbonylamino,
etoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, tert-

butoxycarbonylamino),
(54) nhém Cr.;6 aralkyloxy-carbonylamino (ching han, benzyloxycarbonylamino),
(55) nhém C.¢ alkylsulfonylamino (ching han, metylsulfonylamino,

etylsulfonylamino),
(56) nhém Cg.y4 arylsulfonylamino tuy ¥ duoc thé bing nhém C.6 alkyl (ching han,
phenylsulfonylamino, toluensulfonylamino),

(57) nhém Cy6 alkyl tiy y duge halogen hoa,
(58) nhom Cy6 alkenyl,
(59) nhom Cy.6 alkynyl,
(60) nhém Cs.9 xycloalkyl,
(61) nhom Cy.19 xycloalkenyl va
(62) nhom C6 14 aryl

S luong phan tix thé néu trén trong “nhém hydrocacbon tlry y dugc thé” 13,
vidy, 1 dén 5, tothonla 1 dén 3. Néu sb luong phén tir thé 13 2 hodc nhiéu hon, thi
céc phén tir thé twong tmg c6 thé 12 gibng nhau hodc khac nhau.

Trong ban mé ta ndy, cac vi du v& “nhém di vong” (ké ca “nhém di vong”
ctia “nhom di vong tuy y duge thé”) bao gdm (i) nhém di vong thom, (ii) nhom di
vong khong thom va (111) nhém di vong co lién két cAu c6 7 dén 10 canh, mdi

nhém chira nguyén tr cAu thanh vong ngoai nguyén tir cacbon la 1 dén 4 nguyén ti
khac loai dugc chon tlr nguyén tir nito, nguyén tir luu huynh va nguyén tir oxy.

Trong ban md ta nay, cac vi du vé “nhém di vong thom” (k& ca “nhém di
vong thom ¢6 5 dén 14 canh”) bao gdm nhém di vong thom c6 5 dén 14 canh (tot
hon 12 ¢4 5 dén 10 canh) chira 1 dén 4 nguyén tir khéc loai dugc chon tir nguyén tir
nito, nguyén tir luu huynh va nguyén tr oxy lam nguyén tur chu thanh vong ngoai
nguyén tu cacbon.

Céc vi du uu tién vé& “nhém di vong thom” bao gbém céc nhom di vong
thom don vong ¢6 5 hogc 6 canh nhur thienyl, furyl, pyrolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-
thiadiazolyl, triazolyl, tetrazolyl, triazinyl va tuong tur; va
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c4c nhom di vong thom da vong (tbt hon 13 hai hodc ba vong) ngung tu c6 8 dén 14
canh nhu benzothiophenyl, benzofuranyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzotriazolyl, imidazopyridinyl,
thienopyridinyl, furopyridinyl, pyrrolopyridinyl, pyrazolopyridinyl,
oxazolopyridinyl,  thiazolopyridinyl, imidazopyrazinyl, imidazopyrimidinyl,
thienopyrimidinyl, ~furopyrimidinyl, pyrrolopyrimidinyl, pyrazolopyrimidinyl,
oxazolopyrimidinyl, thiazolopyrimidinyl, pyrazolotriazinyl, naphto[2,3-b]thienyl,
phenoxathiinyl, indolyl, isoindolyl, 1H-indazolyl, purinyl, isoquinolyl, quinolyl,
phtalazinyl, naphtyridinyl, quinoxalinyl, quinazolinyl, xinolinyl, carbazolyl, f3-
carbolinyl, phenanthridinyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl va
tuong tu.

Trong ban md ta ndy, céc vi du vé “nhém di vong khong thom” (k& ca
“nhém di vong khong thom c¢6 3 dén 14 canh”) bao gdm nhém di vong khong
thom c6 3 dén 14 canh (tdt hon 1a c6 4 dén 10 canh) chura 1 dén 4 nguyén tr khac
loai dugc chon tir nguyén tir nito, nguyén tir luu huynh va nguyén tir oxy lam

nguyén tu cAu thanh vong ngoai nguyén tir cacbon.

Céc vi dy uu tién vé& “nhom di vong khong thom” bao gdm céc nhém di
vong khong thom don vong ¢6 3 dén 8 canh nhu aziridinyl, oxiranyl, thiiranyl,
azetidinyl, oxetanyl, thietanyl, tetrahydrothienyl, tetrahydrofuranyl, pyrolinyl,
pyrrolidinyl, imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl,
pyrazolidinyl, thiazolinyl, thiazolidinyl, tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, piperidinyl, piperazinyl, tetrahydropyridinyl,
dihydropyridinyl, dihydrothiopyranyl, tetrahydropyrimidinyl,
tetrahydropyridazinyl, dihydropyranyl, tetrahydropyranyl, tetrahydrothiopyranyl,
morpholinyl, thiomorpholinyl, azepanyl, diazepanyl, azepinyl, oxepanyl, azocanyl,
diazocanyl va tuong tu; va

c4c nhom di vong khong thom da vong (t6t hon 14 hai hodc ba vong) ngung tu c6 9
dén 14 canh nhu dihydrobenzofuranyl, dihydrobenzimidazolyl,
dihydrobenzoxazolyl, dihydrobenzothiazolyl, dihydrobenzisothiazolyl,
dihydronaphto[2,3-b]thienyl, tetrahydroisoquinolyl, tetrahydroquinolyl, 4H-
quinolizinyl, indolinyl, isoindolinyl, tetrahydrothieno[2,3-c]pyridinyl,
tetrahydrobenzazepinyl, tetrahydroquinoxalinyl, tetrahydrophenanthridinyl,
hexahydrophenothiazinyl, hexahydrophenoxazinyl, tetrahydrophtalazinyl,
tetrahydronaphtyridinyl, tetrahydroquinazolinyl, tetrahydroxinolinyl,
tetrahydrocarbazolyl, tetrahydro-B-carbolinyl, tetrahydroacrydinyl,
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tetrahydrophenazinyl, tetrahydrothioxantenyl, octahydroisoquinolyl va tuong tu.

Trong ban md ta ndy, cac vi du uu tién vé “nhém di vong c6 lién két cdu co
7 dén 10 canh” bao gdbm quinuclidinyl va 7-azabixyclo[2.2.1]heptanyl.

Trong ban md ta ndy, cac vi du vé “nhém di vong chura nito” bao goém
“nhém di vong” chira it nhat mdt nguyén tir nito 1am nguyén tir cau tao vong.

Trong ban md ta ndy, cac vi du vé “nhém di vong tiy y duogc thé&” bao gom
nhém di vong tuy y ¢ (cac) phén tir thé duoc chon tir nhom thé A néu trén.

Sé luong phan tir thé trong “nhém di vong tlty y duoc thé” 13, vi duy, 1 dén
3. Néu s6 luogng phan tit thé 13 hai hodc nhiéu hon, thi phén tr thé tuong tmg c6 thé
14 giéng nhau hogc khac nhau.

Trong ban md ta ndy, cac vi du vé “nhém axyl” bao gém nhém formyl,
nhém carboxy, nhom carbamoyl, nhém thlocarbamoyl nhém sulfino, nhém sulfo,
nhém sulfamoyl va nhém phosphono, mdi trong s ching tiy ¥ ¢6 “1 hodc 2 phan
tir thé duge chon tir nhém C, alkyl, nhom Cys alkenyl nhom, nhém Cs.o
xycloalkyl, nhém Cj.jo xycloalkenyl, nhom Ce.14 aryl, nhém Cr.i6 aralkyl, nhom di
vong thom ¢6 5 dén 14 canh va nhém di vong khong thom ¢6 3 dén 14 canh, mdi
trong sd ching tlly y ¢6 1 dn 3 phén tir thé dugc chon tlr nguyén tir halogen, nhom
C, alkoxy tiy y dugc halogen hoa, nhém hydroxy, nhom nitro, nhém xyano,
nhém amino va nhém carbamoyl”.

Céc vi du v& “nhém axyl” con bao gdm nhém hydrocacbon-sulfonyl, nhém
heteroxyclylsulfonyl, nhém hydrocarbon-sulfinyl va nhém heteroxyclylsulfinyl.

( day, nhém hydrocacbon-sulfonyl c¢6 nghia 14 nhom sulfonyl dugc lién
két v6i nhom hydrocacbon, nhém heteroxyclylsulfonyl c6 nghia 1a nhém sulfonyl
duoc lién két véi nhém di vong, nhom hydrocacbon-sulfinyl ¢6 nghia 13 nhém
sulfinyl duoc lién két v6i nhém hydrocacbon va nhém heteroxyclylsulfinyl c6
nghia 14 nhom sulfinyl dugc lién két v6i nhém di vong.

Céc vi du uu tién vé “nhém axyl” bao gdm nhém formyl, nhém carboxy,
nhém Cy alkyl-carbonyl, nhém C,.¢ alkenyl-carbonyl (chéng han, crotonoyl),
nhém Cj.1 xycloalkyl-carbonyl (ching han, xyclobutancarbonyl,
xyclopentancarbonyl, xyclohexancarbonyl, xycloheptancarbonyl), nhom Cj.1o
xycloalkenyl-carbonyl (chéng han, nhém 2-xyclohexencarbonyl), nhém Ce.14 aryl-
carbonyl, nhém C.¢ aralkyl-carbonyl, nhém heteroxyclylcarbonyl thom ¢é 5 dén
14 canh, nhom heteroxyclylcarbonyl khéng thom ¢6 3 dén 14 canh, nhém Ci.

-30-



25589

alkoxy-carbonyl, nhém Cg.14 aryloxy-carbonyl (chéng han, phenyloxycarbonyl,
naphtyloxycarbonyl), nhém Cj.y6 aralkyloxy-carbonyl (ching han,
benzyloxycarbonyl, phenetyloxycarbonyl), nhém carbamoyl, nhém mono- hodc di-
C1.6 alkyl-carbamoyl, nhém mono- hodc di-C,. alkenyl-carbamoy]l (chéng han,
diallylcarbamoyl), nhém mono- hogc di-Cs.10 xycloalkyl-carbamoy]l (chéng han,
xyclopropylcarbamoyl), nhom mono- hogc di-C.14 aryl-carbamoy] (chéng han,
phenylcarbamoyl), nhém mono- hodc di-Cr.16 aralkyl-carbamoyl, nhém
heteroxyclylcarbamoyl thom c6 5 dén 14 canh (chéng han, pyridylcarbamoyl),
‘nhém thiocarbamoyl, nhém mono- hodc di-C.¢ alkyl-thiocarbamoyl (chang han,
metylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhém mono- hodc di-Cy
alkenyl-thiocarbamoyl (chéng han, dialylthiocarbamoyl), nhém mono- hogc
di-Cs.1 xycloalkyl-thiocarbamoyl (chéng han, xyclopropylthiocarbamoyl,
xyclohexylthiocarbamoyl), nhém mono- hogc di-Ce.14 aryl-thiocarbamoyl (ching
han, phenylthiocarbamoyl), nhém mono- hodc di-Cs.16 aralkyl-thiocarbamoyl
(chéng han, benzylthiocarbamoyl, phenetylthiocarbamoyl), nhom
heteroxyclylthiocarbamoyl thom ¢4 5 dén 14 canh (chang han,
pyridylthiocarbamoyl), nhém sulfino, nhém Ci.6 alkylsulfinyl (ching han,
metylsulfinyl, etylsulfinyl), nhém sulfo, nhom Ci.¢ alkylsulfonyl, nhém Ce.14
arylsulfonyl, nhém phosphono va nhém mono- hodc di-Ci.¢ alkylphosphono
(chéng han, dimetylphosphono, dietylphosphono, diisopropylphosphono,
dibutylphosphono).

Trong ban mo ta nay, cac vi du vé “nhém amino tly y duoc thé” bao gdbm
nhém amino tiy y c6 “1 hodc 2 phén tir thé duge chon tir nhém Cy alkyl, nhom
C,.6 alkenyl, nhém Cs_j xycloalkyl, nhom Cq.14 aryl, nhdm Cs.i¢ aralkyl, nhom C¢
alkyl-carbonyl, nhom Ce.4 aryl-carbonyl, nhom Cs.i6 aralkyl-carbonyl, nhoém
heteroxyclylcarbonyl thom c6 5 dén 14 canh, nhom heteroxyclylcarbonyl khong
thom c6 3 dén 14 canh, nhém C4 alkoxy-carbonyl, nhém di vong thom c6 5 dén
14 canh, nhom carbamoyl, nhém mono- hodc di-Cy¢ alkyl-carbamoyl, nhém
mono- hodc di-Cy.j¢ aralkyl-carbamoyl, nhém Ci alkylsulfonyl va nhom Ce.14
arylsulfonyl, mdi nhom nay tiry ¥ ¢6 1 dén 3 phén tir thé dugc chon tir nhém thé
A”.

Céc vi du uu tién vé nhém amino tiy y dugc thé bao gdbm nhém amino,
nhém mono- hodc di-( Cig alkyl thy y dugc halogen hoa)amino (ching han,
metylamino,  triflometylamino,  dimetylamino, etylamino,  dietylamino,
propylamino, dibutylamino), nhém mono- hodc di-Ca.6 alkenylamino (chang han,
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dialylamino), nhém mono- hodc di-Cs.i xycloalkylamino (ching han,

xyclopropylamino, xyclohexylamino), nhém mono- hoac di-Cs.14 arylamino (chang
han, phenylamino), nhém mono- hodc di-Cr.i6 aralkylamino (chdng han,

benzylamino, dibenzylamino), nhém mono- hogc di-( Ci. alkyl tly y dugc halogen
hoéa)-carbonylamino (chéng han, axetylamino, propionylamino), nhém mono- hodc
di-Cs.14 aryl-carbonylamino (chéng han, benzoylamino), nhém mono- hogc di-Cr.i6
aralkyl-carbonylamino (ching han, benzylcarbonylamino), nhém mono- hogc di-
heteroxyclylcarbonylamino thom ¢6 5 dén 14 canh (chang han, nicotinoylamino,
isonicotinoylamino), nhém mono- hodc di- heteroxyclylcarbonylamino khong
thom ¢6 3 dén 14 canh (chéng han, piperidinylcarbonylamino), nhém mono- hoac
di-C,¢ alkoxy-carbonylamino (chdng han, tert-butoxycarbonylamino), nhom
heteroxyclylamino thom ¢6 35 dén 14 canh (ching han, pyridylamino), nhém
carbamoylamino, nhom (mono- hodc di-Ci.¢ alkyl-carbamoyl)amino (ching han,

metylcarbamoylamino), nhém (mono- hogc di-C;.;¢ aralkyl-carbamoyl)amino
(chdng han, benzylcarbamoylamino), nhom Ci. alkylsulfonylamino (ching han,

metylsulfonylamino, etylsulfonylamino), nhém Ce.14 arylsulfonylamino (ching han,
phenylsulfonylamino), nhém (Cy. alkyl)(Ci6 alkyl-carbonyl)amino (ching han, N-
axetyl-N-metylamino) va nhém (Cy alkyl)(Ce.14 aryl-carbonyl)amino (chang han,

N-benzoyl-N-metylamino).

Trong ban mé ta nay, cac vi du vé “nhoém carbamoyl thy ¥ duoc thé” bao
gdm nhém carbamoyl tiiy y c6 “1 hodc 2 phan ti thé duoc chon tir nhdm C¢ alkyl,
nhém C, alkenyl, nhém Cs.jo xycloalkyl, nhom Ce.14 aryl, nhom Cy.i¢ aralkyl,
nhom C.¢ alkyl-carbonyl, nhém Ce.14 aryl-carbonyl, nhom Cr.6 aralkyl-carbonyl,
nhém heteroxyclylcarbonyl thom c6 5 dén 14 canh, nhém heteroxyclylcarbonyl
khong thom c6 3 dén 14 canh, nhom C,. alkoxy-carbonyl, nhém di vong thom ¢6
5 dén 14 canh, nhém carbamoyl, nhém mono- hodc di-Ci alkyl-carbamoyl va
nhém mono- hodc di-Cy.;¢ aralkyl-carbamoyl, mdi nhém ndy tiy y cd 1 dén 3 phan
iy thé dugc chon tir nhom thé A”,

Céc vi du wu tién vé nhém carbamoyl tlly ¥ dugc thé bao gdm nhém
carbamoyl, nhém mono- hodc di-Ci alkyl-carbamoyl, nhom mono- hogc di-Ca
alkenyl-carbamoyl (chéng han, dialylcarbamoyl), nhém mono- hodc di-Cs.10
xycloalkyl-carbamoyl (chéng han, xyclopropylcarbamoyl, xyclohexylcarbamoyl),
nhém mono- hodc di-Cq 4 aryl-carbamoyl (chang han, phenylcarbamoyl), nhém
mono- hoic di-Cy.i6 aralkyl-carbamoyl, nhém mono- hogc di-Ci alkyl-carbonyl-
carbamoyl (chéng han, axetylcarbamoyl, propionylcarbamoyl), nhém mono- hodc
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di-Cg.14  aryl-carbonyl-carbamoyl (chdng han, benzoylcarbamoyl) va nhom
heteroxyclylcarbamoyl thom c6 5 dén 14 canh (chéng han, pyridylcarbamoyl).

Trong ban md ta nay, cac vi dy vé “nhom thiocarbamoyl tuy y duge thé”
bao gdm nhém thiocarbamoyl tiy y ¢6 “1 hodc 2 phan tir thé dugc chon tir nhém
C1 alkyl, nhém Cyp alkenyl, nhém Cs.o xycloalkyl, nhém Ce.14 aryl, nhom Cq.i6
aralkyl, nhom Cy alkyl-carbonyl, nhém Ce.14 aryl-carbonyl, nhom Cr.;6 aralkyl-
carbonyl, nhém heteroxyclylcarbonyl thom c¢6 5 dén 14 canh, nhom
heteroxyclylcarbonyl khong thom c6 3 dén 14 canh, nhom C,¢ alkoxy-carbonyl,
nhém di vong thom ¢6 5 dén 14 canh, nhém carbamoyl, nhém mono- hogc di-Ci.¢
alkyl-carbamoyl va nhém mono- hoac di-Cz.16 aralkyl-carbamoyl, mdi nhém nay

flly ¥ ¢6 1 dén 3 phan tir thé dugc chon tlir nhém thé A”.

Céc vi du vu tién vé nhém thiocarbamoyl tiry y dugc thé bao gdm nhém
thiocarbamoyl, nhdm mono- hodc di-C.¢ alkyl-thiocarbamoyl (chéng han,
metylthiocarbamoyl, etylthiocarbamoyl, dimetylthiocarbamoyl,
dietylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhém mono- hodc di-Cy.
alkenyl-thiocarbamoyl (ching han, diallylthiocarbamoyl), nhém mono- hodc di-Cs.
10 Xycloalkyl-thiocarbamoyl (chéng han, xyclopropylthiocarbamoyl,
xyclohexylthiocarbamoyl), nhém mono- hodc di-Cg.14 aryl-thiocarbamoyl (ching
han, phenylthiocarbamoyl), nhém mono- hozc di-C.1¢ aralkyl-thiocarbamoyl
(ching han, benzylthiocarbamoyl, phenetylthiocarbamoyl), nhém mono- hoac di-
C,.¢ alkyl-carbonyl-thiocarbamoyl (chang han, axetylthiocarbamoyl,
propionylthiocarbamoyl), nhém mono- hogc di-Cg.14 aryl-carbonyl-thiocarbamoyl
(ching han, benzoylthiocarbamoyl) va nhém heteroxyclylthiocarbamoyl thom ¢6 5

dén 14 canh (ching han, pyridylthiocarbamoyl).

Trong ban md ta nay, cac vi du vé “sulfamoyl nhom tuy y dugc thé” bao
gdm nhém sulfamoyl tiy y c6 “1 hodc 2 phén tir thé dugc chon tir nhom C alkyl,
nhém C, alkenyl, nhém Cj.qo xycloalkyl, nhém Cg.s aryl, nhém Cs.e aralkyl,
nhom C,. alkyl-carbonyl, nhom Ce.14 aryl-carbonyl, nhém Cr.16 aralkyl-carbonyl,
nhém heteroxyclylcarbonyl thom ¢6 5 dén 14 canh, nhém heteroxyclylcarbonyl
khong thom co6 3 dén 14 canh, nhom C.¢ alkoxy-carbonyl, nhém di vong thom cod
5 dn 14 canh, nhém carbamoyl, nhém mono- hodc d1-C1 ¢ alkyl-carbamoyl va
nhém mono- hodc di-Cy.i6 aralkyl-carbamoyl, mdi trong sb ching ty y ¢6 1 dén 3
phan tir thé duge chon tir nhom thé A”.

Céac vi dy wu tién vé nhém sulfamoyl tuy y duge thé bao gdm nhém
sulfamoyl, nhém mono- hodc di-Cy. alkyl-sulfamoyl (ching han, metylsulfamoyl,
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etylsulfamoyl, dimetylsulfamoyl, dietylsulfamoyl, N-etyl-N-metylsulfamoyl),
nhém mono- hodc di-C, alkenyl-sulfamoyl (ching han, dialylsulfamoyl), nhém
mono- hodc di-Cso xycloalkyl-sulfamoyl (ching han, xyclopropylsulfamoyl,
xyclohexylsulfamoyl), nhém mono- hodc di-Cg.14 aryl-sulfamoyl (ching han,
phenylsulfamoyl), nhém mono- hodc di-C7.16 aralkyl-sulfamoyl (chdng han,
benzylsulfamoyl, phenetylsulfamoyl), nhém mono- hodc di-Ci alkyl-carbonyl-
sulfamoyl (ching han, axetylsulfamoyl, propionylsulfamoyl), nhém mono- hogc
di-Cg.14 aryl-carbonyl-sulfamoyl (ching han, benzoylsulfamoyl) va nhém
heteroxyclylsulfamoyl thom ¢6 5 dén 14 canh (chéng han, pyridylsulfamoyl).

Trong ban mo ta nay, cc vi du vé “nhém hydroxy tuy y dugc thé” bao
gdm nhém hydroxyl tiy ¥ c6 “phén tir thé dugc chon tir nhom Cy¢ alkyl, nhém C,.
¢ alkenyl, nhom Cj.io xycloalkyl, nhom Ce.14 aryl, nhom Cr.6 aralkyl, nhom Ci.¢
alkyl-carbonyl, nhom Ce.4 aryl- _carbonyl, nhém Cr.j¢ aralkyl-carbonyl, nhom
heteroxyclylcarbonyl thom ¢6 5 dén 14 canh, nhom heteroxyclylcarbonyl khong
thom ¢6 3 dén 14 canh, nhom C,.¢ alkoxy-carbonyl, nhém di vong thom ¢6 5 dén
14 canh, nhém carbamoyl, nhém mono- hodc di-C, alkyl-carbamoyl, nhom
mono- hodc di-Cy aralkyl-carbamoyl, nhém C, alkylsulfonyl va nhom Cg14
arylsulfonyl, mdi trong sd ching tiy ¥ ¢6 1 dén 3 phan ti thé dugc chon tir nhém
thé A”.

Céc vi du vu tién vé& nhom hydroxy tlry y duge thé bao gdm nhém hydroxy,
nhém C,.¢ alkoxy, nhdm C,.¢ alkenyloxy (chéng han, allyloxy, 2-butenyloxy, 2-
pentenyloxy, 3-hexenyloxy), nhom Cs.jo xycloalkyloxy (chéng han,
xyclohexyloxy), nhom Ce.14 aryloxy (chang han, phenoxy, naphtyloxy), nhom Cri6
aralkyloxy (chéng han, benzyloxy, phenetyloxy), nhém C, alkyl-carbonyloxy
(ching han, axetyloxy, propionyloxy, butyryloxy, isobutyryloxy, pivaloyloxy),
nhom Cg.14 aryl-carbonyloxy (chéng han, benzoyloxy), nhém Cs.16 aralkyl-
carbonyloxy (ching han, benzylcarbonyloxy), nhom heteroxyclylcarbonyloxy
thom ¢6 5 dén 14 canh (ching han, nicotinoyloxy), nhém heteroxyclylcarbonyloxy
khong thom co6 3 dén 14 canh (chéng han, piperidinylcarbonyloxy), nhom Ci.6
alkoxy-carbonyloxy (ching han, tert-butoxycarbonyloxy), nhom heteroxyclyloxy
_thom c6 5 dén 14 canh (ching han, pyridyloxy), nhom carbamoyloxy, nhém Ci.
alkyl-carbamoyloxy (ching han, metylcarbamoyloxy), nhom C.16 aralkyl-
carbamoyloxy (ching han, benzylcarbamoyloxy), nhém Ci.¢ alkylsulfonyloxy
(ching han, metylsulfonyloxy, etylsulfonyloxy) va nhom Ce.14 arylsulfonyloxy
(chang han, phenylsulfonyloxy).
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Trong ban mo ta nay, cac vi du v& “nhém sulfanyl tily ¥ dugc thé” bao gdm
nhém sulfanyl tiy y c6 “phan tir thé dugc chon tir nhém Cy6 alkyl, nhém Cyg
alkenyl, nhém Cj.1o xycloalkyl, nhom Cg.14 aryl, nhém Cy.i6 aralkyl, nhom Ci.6
alkyl-carbonyl, nhém Cg.14 aryl-carbonyl va nhém di vong thom c6 5 dén 14 canh,
mdi trong s ching tiy ¥ c6 1 dén 3 phén tir thé dugce chon tir nhém thé A” va
nhdm sulfanyl dugc halogen hoa.

Céc vi du vu tién vé nhém sulfanyl tiy y dugc thé bao gdm nhém sulfanyl
(-SH), nhém C,.¢ alkylthio, nhém Cy6 alkenylthio (chang han, allylthio, 2-
butenylthio, 2-pentenylthio, 3-hexenylthio), nhém Cs.1o xycloalkylthio (chéng han,
xyclohexylthio), nhém Cq.14 arylthio (chéng han, phenylthio, naphtylthio), nhém
C.16 aralkylthio (ching han, benzylthio, phenetylthio), nhém Ci.6 alkyl-
carbonylthio (chéng han, axetylthio, propionylthio, butyrylthio, isobutyrylthio,
pivaloylthio), nhém Ce.14 aryl-carbonylthio (ching han, benzoylthio), nhém
heteroxyclylthio thom ¢6 5 dén 14 canh (ching han, pyridylthio) va nhém thio
duoc halogen hoa (ching han, pentaflothio).

Trong ban mé ta nay, cac vi du vé “nhém silyl tiy y duge thé&” bao gébm
nhém silyl tuy y co “1 dén 3 phan tr thé duoc chon tir nhém Cp¢ alkyl, nhém C,. 6
alkenyl, nhém Cj.19 xycloalkyl, nhém Ce.14 aryl va nhém Cy.;6 aralkyl, mdi trong sd
ching tuy y c6 1 dén 3 phan tir thé duoc chon tir nhém thé A”.

Céc vi du uu tién v& nhom silyl thy y dugc thé bao gdm nhém tri-Cy.
alkylsilyl (ching han, trimetylsilyl, tert-butyl(dimetyl)silyl).

Trong ban mo ta nay, cac vi du vé “di vong thom c6 5 hodc 6 canh” bao
gdm di vong thom ¢6 5 hodc 6 canh chira, dudi dang céac nguyén tir céu thanh vong
ngoai nguyén tir cacbon, 1 dén 4 nguyén tir khéc loai dugc chon tlr nguyén tir nito,
nguyén tir luu huynh va nguyén tir oxy. Cac vi du uu tién vé “di vong thom c6 5
hodc 6 canh” bao gdm céc di vong thom c¢6 5 hogc 6 canh nhu thiophen, furan,
pyrol, imidazol, pyrazol, thiazol, isothiazol, oxazol, isoxazol, pyridin, pyrazin,
pyrimidin, pyridazin, 1,2,4-oxadiazol, 1,3,4-oxadiazol, 1,2,4-thiadiazol, 1,3,4-

thiadiazol, triazol, triazin va tuong tu.
A 1a nhém di vong tiy y duoc thé, hodc nhom hydrocacbon tuy y dugc thé.
Alatdthonla

(1) nhém di vong tly ¥ duge thé, hodc

(2) vong Cs.10 xycloalkyl tiy y duge thé.
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A tét hon nita la

(1) nhom di vong (t6t hon 13, (i) nhém di vong thom c6 5 hodc 6 canh hodc (ii)
nhom di Vong khong thom c6 4 dén 6 canh, mdi trong sd chiing chura, dudi dang
nguyén tu c4u thanh vong ngoai cac nguyén tir cacbon, 1 dén 4 nguyeén tir khac loai
duoc chon tir nguyén tir nito, nguyén tir lyu huynh va nguyén tir oxy) (chang han,
nhém piperidinyl, nhom isoxazolyl, nhom pyrazolyl, nhém thiadiazolyl, nhém
thiazolyl, nhém tetrahydropyranyl, nhém oxetanyl, nhém oxadiazolyl, nhom
thienyl, nhém pyridyl, nhém oxazolyl nhom) tuy y duge thé bang (cac) nhém Ci.g
alkyl (t5t hon 13, 1 hodc 2 nhém Cy alkyl) tily y dugc thé bang (cac) nguyén ti
halogen (t6t hon 13, 1 dén 3 nguyén ti halogen), hodc

(2) nhém Cs.1o xycloalkyl (ching han, nhém xyclopropyl, nhém xyclobutyl, nhom
xyclopentyl, nhém xyclohexyl) tiy y duoc thé bang (c4c) nguyén tir halogen (6t
hon 13, 1 hodc 2 nguyén tir halogen).

A tbt hon nita 1a

(1) nhém piperidinyl, nhém isoxazolyl, nhom pyrazolyl, nhom thiadiazolyl, nhém
thiazolyl hodc nhém tetrahydropyranyl, mdi nhém ndy tuy y duge thé bang (c4c)
nhém C¢ alkyl (t5t hon 1a mdt Cy.¢ alkyl nhém) tuy y duoc thé bang (cac) nguyén
tr halogen (t6t hon 13, 1 dén 3 nguyén tir halogen), hodc

(2) nhém xyclopentyl hodc nhém xyclohexyl, mdi nhém nay tly y duoc thé bang
(c4c) nguyén tir halogen (t6t hon 13, 1 hodc 2 nguyén it halogen).

A t6t nhét 13
(1) nhém pyrazolyl, nhom thiadiazolyl hodc nhom tetrahydropyranyl, mdi nhém
nay tdy ¥ duoc thé bing (c4c) nhém Ci. alkyl (6t hon 1a mot Cr.g alkyl nhém),
nhom
(2) nhém xyclopentyl hodc nhém xyclohexyl, mdi nhém nay tly y duoc thé bang
(cac) nguyén tir halogen (t5t hon 13, 1 hodc 2 nguyén tir halogen).

B 14 vong dugc chon tur

(1) di vong thom ¢6 5 hodc 6 canh tily y duge ngung tu v6&i vong ¢6 5 hodc 6 canh
tly y duoc thé, va

(2) vong benzen duge ngung tu véi vong ¢6 5 hodc 6 canh tuy y dugc thé,

va vong duoc thé hién bang B tiy y dugc the va lién két, qua hai nguyén tlr cacbon
lién k& v6i mot nguyén tir & gifta, voi nhém c6 cong thirc
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A

SN
O

b

va nhém c6 cong thirc

RYH |

\‘Sj/N\R?’ (1)

H H
Céc vi du vé “vong c6 5 hodc 6 canh tuy y dugc th&” bao gdm vong c6 5
hoic 6 canh tliy y c6 (cac) phén tir thé duogc chon tir nhém thé A néu trén.

S6 luong phén tir thé cho “vong ¢ 5 hodc 6 canh tlly y dugc thé” 13, vi dy,
] dén 3. Néu sb lugng phan tir thé 12 hai hodc nhiéu hon, thi phén tir thé twong tmg
c6 thé 13 giéng nhau hodc khéac nhau.

Phan tir thé ma B tiy ¥ ¢6 13, vi dy, phan tir thé dugc chon tir nhém thé A
néu trén.
Sé luong phan tir thé ma B tuy y c6 14, vi dy, 1 dén 3, t6t hon 13 1 hodc 2,

t&t hon nita 13 1. Néu sb luong phan tir thé 13 hai hodc nhiéu hon, thi phén tir thé
tuong ung co thé 13 giéng nhau hodc khéc nhau.

B 12 tét hon 13 vong duge chon tlr
(1) di vong thom c6 5 hodc 6 canh, va
(2) vong benzen dugc ngung tu v6i vong ¢o 5 ho#c 6 canh tuy y dugc thé,

va vong duogc thé hién bang B tiy y duogc thé, qua hai nguyén tir cacbon lién k& véi
mot nguyén t & gifta, va lién két véi nhém c6 cong thie (IT), va nhém c6 cdng
thie (1II).

Trong cong thirc
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B t6t hon nita 12 vong dugce chon tir

.Z3
X3 32 \24
YZ_YS X2 \X4 1 O
AN X‘J\f
7 ’ Y 7
3
24’2\22 O
O o
\ \ . \
\ 7 \\ Va {

trong do

mdi X!, X%, X° va X" doc 13p 12 nguyén tir cacbon hodc nguyén ti nito;

it nhAt mot trong s6 X!, X2, X va X* 12 nguyén tir nito;

mdi Y', Y? va Y° doc lap 1a nguyén tir cacbon, nguyén tr nito, nguyén tir oxy hodc
nguyén tr luu huynh;

it nhit mot trong s Y', Y? va Y® 1a nguyén t& nito, nguyén tir oxy hodc nguyén tir
luu huynh; va

mdi Z', 72, 73 va Z* doc lap 1a nguyén ti cacbon hodc nguyén tlr nito, vong nay tuy
y dugc thé.

Céc vi du duoc wu tién ctia B bao gom vong duge chon tir
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Vong nay tity y duoc thé bing 1 hogc 2 (6t hon 14 1) nhém Ci.¢ alkyl.

B tét hon nita & vong c6 cong thurc
Y2_. Y3
\ /Q 0
trong do

mdi Y', Y? va Y doc lap 1a nguyén tir cacbon, nguyén tlr nito, nguyén tir oxy hodc

nguyén tr luu huynh; va

it nhat mot trong s6 Y', Y2 va Y? 1a nguyén tir nito, nguyén tir oxy hodc nguyén tur
lwu huynh, va vong ndy tity ¥ dugc thé.

B tt nhit 13 vong dugc chon tir thiophen va thiazol, va vong nay tuy y
duoc thé.

Mbt phuong 4n dugc uu tién khac clia B 1a thiophen hodc thiazol, mdi
trong s6 ching tiy ¥ duoc thé bing 1 hozic 2 (t6t hon 1 1) nhém C6 alkyl.

Vian theo mot phuong n dugc wu tién khéc, B 1a thiophen tuy y duoc thé
bang mdt nhém C,. alkyl.
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Con mdt phuong 4n dugc vu tién khéc cua B 1a

R? R’

trong d6 R’ 1a nguyén tir hydro hodc nhém Ci.s alkyl.

M3i R', R% R® va R* doc lap 1a nguyén tir hydro, nhém hydrocacbon tuy y
duoc thé hosic nhém di vong tiy ¥ duge thé.

R! 13 tét hon 13 nguyén tir hydro hodc vong Ci. alkyl thy y dugc thé, t6t
hon nira 13, nguyén tir hydro hogic nhém C,6 alkyl, t6t nhét 13 nguyén t hydro.

A vaR' tiy y duge lién két véi nhau dé ciing véi nguyén tir nito lién ké tao
ra nhém vong tly y duoc thé.

Céc vi dy v& “nhém vong” clia “nhom vong tlry y dugce thé”, ma dugce tao
ra, cing véi nguyén tr nito lién k&, bang cach lién két A va R' vé6i nhau bao gém
nhom di vong c6 4 dén 10 canh chtta mdt nguyén tir nito lam nguyén tir céu thanh
vong ngoai nguyén tir cacbon, va tiry y con chira mot nguyén tir khac loai dugc
chon tir nguyén ti¥ nito, nguyén ti luu huynh va nguyén tir oxy, va tuong ty. Céac vi
du vé& “nhém di vong co 4 dén 10 canh” bao gém azetidin-1-yl, pyrrolidin-1-yl,
pyrrolin-1-yl, pyrazolin-1-yl, imidazolin-1-yl, thiazolidin-3-yl, oxazolidin-3-yl,
isothiazolidin-2-yl, isoxazolidin-2-yl, thiazolin-3-yl, oxazolin-3-yl, isothiazolin-2-
yl, isoxazolin-2-yl, piperidin-1-yl, piperazin-1-yl, morpholin-4-yl, thiomorpholin-
4-yl, azepan-1-yl, diazepan-1-yl, 1,4-oxazepan-4-yl, 1,4-thiazepan-4-yl, 5,7-
dihydro-6H-pyrrolo[3,4-b]pyridin-6-yl va tuong tu.

Céc vi dy vé phan tir thé ctia “nhém vong tly ¥ duoc thé”, ma dugc tao ra,
cling voi nguyén tlr nito lién k&, bang cach lién két A va R' v6i nhau, bao gém
phan tr thé dugc chon tir nhém thé A néu trén.

S luong phén tir thé trong “nhém vong tly ¥ duoc thé”, ma dugc tao ra,
cung vdi nguyen tir nito lién k&, bang cach lién két A va R' voi nhau, 13, vi dy, 1
dén 3. Néu s luong phén tir thé 12 hai hogic nhiéu hon, thi phén tir thé tuong (mg
c6 thé 13 giéng nhau hodc khac nhau.

Céc vi du wu tién vé “nhém vong tly y dugc thé”, ma duoc tao ra, cing voi
nguyén tr nito lién k&, bang céch lién két A va R v6i nhau bao gdm nhém di vong
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¢6 4 dén 10 canh chita mot nguyén ti nito 1am nguyén tu cAu thanh vong ngoai cac
nguyén tir cacbon, va tlly ¥ con chira mot nguyén tlr khac loai duoc chon tir nguyén
tlr nito, nguyén t luu huynh va nguyén tir oxy (ching han, azetidin-1-yl, pyrolidin-
1-yl, piperidin-1-yl, 5,7-dihydro-6H-pyrrolo[3,4-b]pyridin-6-yl), va nhom di vong
nay tuy y duoc thé bing 1 dén 3 phéan tir thé dugc chon tir nhém hydroxy va nhém
Xyano, .

Déi vai gbe NRYA),
R! 12 t&t hon 13 nguyén t& hydro.

Téthon 13, A la
(1) nhém piperidinyl, nhém isoxazolyl, nhom pyrazolyl, nhom thiadiazolyl, nhom
thiazolyl ho#ic nhom tetrahydropyranyl mdi nhém tuy y duge thé bang (cac) nhém
C. alkyl (t5t hon 12 mdt Cy alkyl nhém) tuy y duge thé bang (cac) nguyén tir
halogen (t6t hon 13, 1 dén 3 nguyén tir halogen), hodc
(2) nhém xyclopentyl hogc nhém xyclohexyl mdi nhém try ¥ duge thé bang (cac)
nguyén tur halogen (t6t hon 13, 1 hodc 2 nguyén tlr halogen).

Tét hon 13, R? 12 nguyén tit hydro hogc vong Cy alkyl tuy y duoc thé, t6t
hon nita 13, nguyén tir hydro hodc nhém Ci alkyl, t8t nhét 13 nguyén tir hydro.

R® t6t hon 1a
(1) nguyén tir hydro,
(2) vong C.¢ alkyl iy y duoc thé,
(3) vong Cs.1o xycloalkyl tly ¥ dugc thé, hodc
(4) nhém di vong tly ¥ duge thé.

R’ t6t hon nita 1a
(1) nguyén tir hydro,
(2) nhém C,.6 alkyl duogc thé bang mot nhém Cs.qo xycloalkyl (chdng han, nhém
xyclopropylmetyl),
(3) nhém C,.¢ alkyl duoc thé bing mdt nhém di vong khong thom c6 4 dén 6 canh
(t6t hon 13, nhém di vong khong thom c6 4 dén 6 canh chira 1 hodc 2 nguyén tir
khéc loai duoc chon tir nguyén tir nito, nguyén tir luu huynh va nguyén tir oxy lam
nguyén tu cAu thanh vong ngoai cdc nguyén tir cacbon) (ching han, nhém

tetrahydropyranylmetyl),
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(4) nhém Cs.qg xycloalkyl (ching han, nhém xyclobutyl, xyclohexyl nhom) tuy y
duoc thé bing mot nhém amino, hodc

(5) nhém di vong khong thom ¢6 4 dén 6 canh (tdt hon 13, nhém di vong khong
thom c6 4 dén 6 canh chtra 1 hodc 2 nguyén tir khac loai dugc chon tir nguyén tur
nito, nguyén tr luu huynh va nguyén tr oxy 1am nguyén t&r cAu thanh vong ngoai
c4c nguyén tir cacbon) (chéng han, nhém tetrahydropyranyl, nhém piperidinyl), va
nhém di vong tuy y dugc thé bang mot phan tir thé duogc chon tlr

(a) nhém Cy alkyl thy y dugc thé bang (cac) nguyén tir halogen (t5t hon
13, 1 dén 3 nguyén tir halogen), va

(b) nhém Cj.19 xycloalkyl (ching han, nhém xyclopropyl).

R® t6t hon nita 13 nguyén tir hydro, nhém xyclopropylmetyl, nhom
tetrahydropyranylmetyl, nhom xyclobutyl hodc nhém tetrahydropyranyl.

R? t6t nhét 14 nhém xyclopropylmetyl, nhém tetrahydropyranylmetyl,
nhém xyclobutyl hodc nhom tetrahydropyranyl.

R? va R® tuy y duoc lién két v6i nhau dé, ciing v6i nguyén tir nito lién k&,
tao ra nhom vong tuy y dugc thé.

Céc vi du vé “nhém vong” ctia “nhém vong tuy y dugc thé”, ma duoc tao
ra, cung véi nguyén tlr nito lién k&, bang cach lién két R® va R® véi nhau bao gdm
nhom di vong co6 4 dén 10 canh chira mdt nguyén tir nito 1dm nguyén tir céu thanh
vong ngoai nguyén t&r cacbon, va tly y con chira mot nguyén tir khac loai duge
chon tir nguyén tir nito, nguyén tir luu huynh va nguyén tir oxy, va tuong tu. Cac vi
du vé “nhém di vong c6 4 dén 10 canh” bao gdém azetidin-1-yl, pyrolidin-1-yl,
pyrrolin-1-yl, pyrazolin-1-yl, imidazolin-1-yl, thiazolidin-3-yl, oxazolidin-3-yl,
isothiazolidin-2-yl, isoxazolidin-2-yl, thiazolin-3-yl, oxazolin-3 -yl, isothiazolin-2-
yl, isoxazolin-2-yl, piperidin-1-yl, piperazin-1-yl, morpholin-4-yl, thiomorpholin-
4-yl, azepan-1-yl, diazepan-1-yl, 1,4-oxazepan-4-yl, 1,4-thiazepan-4-yl, 5,7-
dihydro-6H-pyrrolo[3,4-b]pyridin-6-yl va tuong tu.

Céc vi du vé phén tir thé cla “nhom vong tly y dugc thé”, ma duoc tao ra,
cing voi nguyén tir nito lién k&, bang cach lién két R? va R® vé6i nhau bao gom
phan tir thé dugc chon tir nhom thé A néu trén.

Sé lwong phan tir thé trong “nhém vong tuy y dugc th&”, ma dugc tao ra,
cing voi nguyén tr nito lidn k&, bing céch lién két R? va R? véi nhau 13, vi dy, 1
dén 3. Néu sb luong phin tir thé 13 hai hodc nhiéu hon, thi phan tir thé tuong tmg
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c6 thé 13 gidng nhau hoic khéc nhau.

Céc vi du uu tién vé& “nhém vong tiy y dugc thé”, ma dugc tao ra, cung voi
nguyén tir nito lién k&, béng céch lién két R? va R? vdi nhau bao gom nhom di
vong co 4 dén 10 canh chira mot nguyén tir nito 1am nguyén tir c4u thanh vong
ngoai nguyén ti cacbon, va tlry ¥ con chira mot nguyén tr khac loai dugc chon tur
nguyén tir nito, nguyén tir luu huynh va nguyén t&r oxy (chéng han, pyrolidin-1-yl,
piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl), va nhém di vong tuy y dugc
thé bang 1 dén 3 nhém oxo.

T hop dugce vu tién cia R?vaR’1a
nguyén tir hydro va nhom xyclopropylmetyl,
nguyén tir hydro va nhém xyclobutyl,
nguyén tr hydro va nhom tetrahydropyranyl,

nguyén tr hydro va nhom tetrahydropyranylmetyl, hodc
nguyén tir hydro va nhom piperidinyl tuy y dugc thé (t6t hon 13, nhom piperidinyl

tuy y dugc thé bang mdt Cy alkyl nhom tly y dugce thé bang 1 dén 3 nguyén ti
halogen).

R* t8t hon 12 nguyén tir hydro hodc vong Ci alkyl tuy y duoc thé, tt hon
nita 13, nguyén tir hydro hodc nhom Cy¢ alkyl, t8t nhét 13 nguyén t& hydro.

Trong cong thic (I), céu hinh tuong d6i clia phén tir thé c¢6 cong thirc
(R")(A)N-CO-B- va phén tir thé ¢6 cong thirc NERHRY) trén vong xyclopropan la
cis hodc trans, t5t hon 1a trans.

Hop chét c6 cong thic (I) co c4u hinh twong déi duoc uu tién dugce thé hién
bang cong thirc (IA) dudi déy.

CAu hinh tvong dbi

o R*H R°

|
RI-NC_Bal JuN-
) R>(IA)
O
H H
trong d6 A, B, R, R%, R’ va R* la nhu dugc dinh nghia ¢ trén.

Hop chit (I) bao ham cé hop chét c6 céu hinh tuyét d6i c6 cong thic (IB)
hodc (IC) duéi ddy, va hdn hop ciia ching véi ty 18 bat ky.
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C4u hinh tuyét dbi

A RYH | R°

R”Ngﬁky s (IB)

H H

A R2
4H

et o

H H

trong d6 A, B, R, R%L R va R* 13 nhu dugc dinh nghia & trén.

Céc vi dy duge vu tién ctia hop chét (I) bao gdm cac hop chit sau day.

Hop chit A
Hop chét (I) trong d6

B 14 vong dugc chon tir thiophen, thiazol, pyrazol, pyridin, naphtalen va 2,3-
dihydrobenzofuran, va vong nay tily y dugc thé bang (c4c) nhom C.¢ alkyl (t6t hon
13 mot nhom C¢ alkyl);

Ala

(1) nhém di vong (tSt hon 13, (i) nhém di vong thom c6 5 hodc 6 canh hodc (ii)
nhom di vong khong thom c6 4 dén 6 canh, mdi trong s6 chung chua 1 dén 4
nguyén tir khéc loai duge chon tir nguyén tr nito, nguyén tr luu huynh va nguyén
tlr oxy lam nguyén tu cAu thanh vong ngoai cdc nguyén tlr cacbon) (chang han,
nhém piperidinyl, nhom isoxazolyl, nhém pyrazolyl, nhém thiadiazolyl, nhom
thiazolyl, nhém tetrahydropyranyl, nhém oxetanyl, nhéom oxadiazolyl, nhom
thienyl, nhém pyridyl, nhom oxazolyl nhom) thy y dugc thé bang (cac) nhom C
alkyl (tdt hon 13, 1 hodc 2 nhém Cy. alkyl) tily ¥ dugc thé bang (cac) nguyén tir
halogen (tbt hon 13, 1 dén 3 nguyén tir halogen) hogc

(2) nhém Cj.y9 xycloalkyl (ching han, nhém xyclopropyl, nhém xyclobutyl, nhom
xyclopentyl, nhoém xyclohexyl) tiy ¥ dugc thé bang (cac) nguyén tir halogen (tdt
hon 13, 1 ho#ic 2 nguyén tir halogen);

R' 14 nguyén tir hydrb;
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R’ 12 nguyén tir hydro;
R’ 1a
(1) nguyén tr hydro,
(2) nhém Cy alkyl dugc thé bang mdt nhom Cs.jp Xycloalkyl (ching han, nhém
xyclopropylmetyl),
(3) nhom C,.¢ alkyl dugc thé bang mot nhém di vong khong thom c6 4 dén 6 canh
(t5t hon 13, nhém di vong khong thom c6 4 dén 6 canh chira 1 hodc 2 nguyén tir
khéc loai duoc chon tir nguyén t nito, nguyén tir luu huynh va nguyén tir oxy lam
nguyén tur cAu thanh vong ngoai cic nguyén tir cacbon) (ching han, nhém
tetrahydropyranylmetyl),
(4) nhém Cso xycloalkyl (ching han, nhém xyclobutyl, nhém xyclohexyl) tuy y
duoc thé bang mot nhém amino, hodc
(5) nhom di vong khéng thom c6 4 dén 6 canh (tt hon 13, nhém di vong khong
thom c6 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai duge chon tur nguyén tir
nito, nguyén tir luu huynh va nguyén tir oxy lam nguyén tur chu thanh vong ngoai
cac nguyén tir cacbon) (chéng han, nhém tetrahydropyranyl, nhom piperidinyl) tuy
y dugc thé bang mot phén t0r thé duoc chon tir

(a) nhom Cy¢ alkyl tiy y duge thé bang (cac) nguyén tir halogen (t6t hon
13, 1 dn 3 nguyén t halogen), va

(b) nhém Cs.y9 xycloalkyl (chang han, xyclopropyl nhém); va
R* 14 nguyén t hydro.
Hop chit B

Hop chét (I) trong d6

B la vong dugc chon tur
thiophen, thiazol, pyrazol, pyridin, naphtalen va 2,3-dihydrobenzofuran, trong do
vong nay tuy y dugc thé bang (cac) nhém Cp alkyl (t6t hon 1& mot nhom Ci
alkyl);
Ala
(1) nhém pyrazolyl, nhom thiadiazolyl hodc nhém tetrahydropyranyl, mdi trong sb
ching tly y duge thé bang (céc) nhém Ci.6 alkyl (0t hon 1a mét nhom Cy6 alkyl),
hodc
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(2) nhém xyclopentyl hodc nhém xyclohexyl, mdi trong s ching tlty y dugce thé
béang (cac) nguyén tt halogen (t6t hon 13, 1 hodic 2 nguyén tir halogen);

R' 13 nguyén t hydro;
R? 14 nguyén tir hydro;

R® 14 nguyén tir hydro, nhém xyclopropylmetyl, nhém tetrahydropyranylmetyl,
nhém xyclobutyl hodc nhom tetrahydropyranyl; va

R* 1 nguyén i hydro.
Hop chét C
Hop chét (I) trong d6

B 12 vong dugc chon tir thiophen va thiazol, va vong nay tuy y duoc thé bang (c4c)
nhém Cy. alkyl (t6t hon 1 mdt nhém C alkyl);

Ala

(1) nhém pyrazolyl, nhém thiadiazolyl hodc nhom tetrahydropyranyl, mdi nhém
ity ¥ duge thé bing (cac) nhém Cy¢ alkyl (16t hon 13 mdt nhém Ci.¢ alkyl, hodc

(2) nhém xyclopentyl hogic nhém xyclohexyl, mbi nhom tly ¥ duge thé bang (c4c)
nguyén tir halogen (t6t hon 13, 1 hogc 2 nguyén tir halogen);

R' 14 nguyén tir hydro;
R? 14 nguyén ti hydro;

R’ 13 nhém xyclopropylmetyl, nhém tetrahydropyranylmetyl, nhom xyclobutyl
ho#c nhom tetrahydropyranyl; va

R* 12 nguyén tir hydro.
Hop chét D
Hop chét c6 cong thirc (IA)

2
R'lf’:? R4 H E
VAR ()
o
H H

trong d6 A, B, R', R% R® va R* 1a nhu dugc dinh nghia d6i v6i hop chat A, va cau
hinh 14p thé 1a cu hinh twong ddi, hogic mudi ciia nd.
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Hop chét E
Hop chét ¢6 cong thic (IA)

o R4 H Ez
WUR (1A)

H H

trong d6 A, B, R, R% R*va R* 12 nhu duoc dinh nghia dbi véi hop chét B, va céu
hinh 1ap thé 1a cAu hinh tuong ddi, hoic mudi cla no.
Hop chét F

Hop chét c6 cong thirc (IA)

A 2
N R"'HE
TR 1A
O

H H

trong do A, B, R' R, R® va R* 1a nhu dugc dinh nghia doi véi hop chat C, va cau
hinh 18p thé 13 cau hinh twong doi, hodic mudi cua no.

Mubi cta hop chat (I) tot hon 1& mudi duoc dung. Cac vi dy vé muoi nhu
vay bao gdm cac mudi véi cac bazo vo co, cidc muoi véi cac bazo hitu co, cac
mudi véi cac axit vo co, cac mudi véi cac axit hitu co, va cac mudi voi cac axit
amin bazo hodc axit.

Céc vi du duoc vu tién clia cdc mudi véi cac bazo vO co bao gom cdc mudi
kim loai kiém nhu cdc mudi natri, cdc muoi kali va tuong tu; cac muoi kim loai
kidm thd nhu cac mudi canxi, cac mudi magie va twong tu; cac mudi nhém; va cac
mudi amoniac.

Céc vi du dugc uu tién clia cdc mudi vdi cac bazo hitu co bao gdm cac
mudi v6i trimetylamin, trietylamin, pyridin, picolin, etanolamin, dietanolamin,
trietanolamin, dixyclohexylamin, N,N-dibenzyletylendiamin va tuong tu.

Céc vi du duoc vu tién ciia cac mudi véi céc axit vo co bao gdm cac muoi
v6i axit clohydric, axit bromhydric, axit nitric, axit sulfuric, axit phosphoric va

tuong tu.
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Céc vi du duoc uu tién clia cac mudi voi céc axit hitu co bao gom cac muoi
véi axit formic, axit axetic, axit trifloaxetic, axit fumaric, axit oxalic, axit tartaric,
axit maleic, axit xitric, axit sucxinic, axit malic, axit metansulfonic, axit

benzensulfonic, axit p-toluensulfonic va tuong tu.

Céc vi du duoc tu tién clia cdc mudi véi céc axit amin bazo bao gom céc

mudi véi arginin, lyzin, ornithin va tuong tu.

Céc vi du duge vu tién clia cdc mudi véi axit amin ¢6 tinh axit bao gom cac

mubi vdi axit aspartic, axit glutamic va tuong tu.

Tét hon 13, mudi ciia hop chat (T) 1a mubi véi axit vo co (0t hon 14, axit
clohydric) hogc axit hitu co (t6t hon 13, axit trifloaxetic).

Hop chét (I) cling ¢6 thé dugc st dung & dang tién duoc chét. Tién dugc
chét ctia hop chét (I) c6 nghia 1a hop chit ma duoc chuyén hoa thanh hop chét (I)
do phan mg bdi enzym, axit da day, v.v., duéi diéu kién sinh ly trong co thé sbng,
tirc 13, hop chat ma dugce chuyén héa thanh hop chit (I) bing phan Ung oxy hoda,
khtt, thity phéan va tuong ty nho enzym; hop chit ma dugc chuyén héa thanh hop
chit (I) nho thity phén, v.v. do axit da day va tuong tu. Tién dugc chét ctia hop
chét (I) c6 thé 1a hop chit thu dugce bang cach cho nhém amino trong hop chét (I)
tham gia phan Umg axyl hoa, alkyl hoa hoac phosphoryl hoa (chiang han, hop chit
thu duoc bing cach cho nhém amino trong hop chéit (I) tham gia phan Ung
eicosanoyl hoa, alanyl hoa, pentylaminocarbonyl hoa, (5-metyl-2-oxo-1,3-
dioxolen-4-yl)metoxycarbonyl héa, tetrahydrofuranyl hoa, pyrolidylmetyl hoa,
pivaloyloxymetyl hoa va tert-butyl héa, v.v); hop chat thu duoc bang cich cho
nhém hydroxy trong hop chdt (I) tham gia phan ung axyl héa, alkyl hoa,
phosphoryl hoéa hodc bo hoa (chdng han, hop chét thu duoc bang cach cho nhém
hydroxy trong hop chit (1) tham gia phan (mg axetyl héa, palmitoyl hoa, propanoyl
hoa, pivaloyl hoéa, sucxinyl hoéa, fumaryl hoéa, alanyl héa va
dimetylaminometylcarbonyl héa); hop chit thu duoc bang cach cho nhém carboxyl
trong hop chét (I) tham gia phén mg este hoa hogdc amit hoa (chang han, hop chét
thu duoc bang cach cho nhém carboxyl trong hop chét (I) tham gia phéan Umg etyl
este hoa, phenyl este hoa, carboxymetyl este hoa, dimetylaminometyl este hoa,
pivaloyloxymetyl este hoa, etoxycarbonyloxyetyl este hoa, phthalidyl este hoa, (5-
metyl-2-oxo-1,3-dioxolen-4-yl)metyl este hoa, xyclohexyloxycarbonyletyl este hoa
va metylamid hoa) va twong tu. Hop chét bat k¥ trong s6 cac hop chét nay c6 thé
duge diéu ché tir hop chét (I) theo cac phuong phép da biét.
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Tidn duoc chit ctia hop chét (I) c6 thé 13 hop cht ma chuyen héa thanh
hop chét (T) duéi cac didu kién sinh 1y nhu dugc mo ta trong tai liéu Development
of Pharmaceutical Products, vol. 7, Molecular Design, 163-198, Hirokawa Shoten
(1990).

Hop chét (I) c6 thé duoc danh déu bing chét dong vi (chéng han, °H, °H,
14c, 3, 27, ', '°F) va tuong tu.

Hop chét (I) duge danh dAu bang hoic dugce thé bang chat ddng vi c6 thé
duoc sir dung, vi dy, lam chét danh déu st dung trong phép chup xa hinh cét 16p
Positron (Positron Emission Tomography-PET) (PET tracer), va la hitu dung trong
[inh vuc chan doan y té va tuong tu.

Hop chét (I) co thé 13 anhydrat hodc hydrat. Hop chét (I) c6 thé 1a solvat
hoc khong phai solvat. Ngoai ra, hop chét (I) c6 thé 13 hop chit da dotori héa.

Hop chét (I) ¢6 thé 13 tinh thé, va ca tinh thé don va tinh thd hdn hop déu
duoc bao ham trong hop chét (I). C4c tinh thé c6 thé duoc didu ché bing cac két
tinh theo cac phuong phap két tinh d biét.

Ngoai ra, hop chét (1) c6 thé 14 ddng tinh thé hodic mubi ddng tinh thé duoc
dung. O day, dong tinh thé hodc mubi dong tinh thé c6 nghia 1a chét két tinh gdm
¢6 hai hodc nhiéu chat cu thé ma 13 cac chét rén & nhiét do trong phong, mdi chét
nay co tinh chét vat Iy khic nhau (chang han, cAu tric, diém noéng chay, nhiét nong
chay, d6 4m va do n dinh). Dong tinh thé va mubi ddng tinh thé c6 thé dugc tao ra
béng phuong phap dong két tinh da biét.

Néu hop chét (I) bao gdm céc chit dong phan nhu cac chit dong phan
quang, cac chét ddng phan 13p thd, cac chét déng phan vi tri, cac chét ddng phén
quay, cac chét déng phan hinh hoc, va tuong ty, thi mot trong sb céc chét dong
phan nay va hén hop cua ching 1a cling dugc bao ham trong hop chét (D).

Hop chét (I) hodc tién duoc chét cta né (sau ddy doi khi dugce viét tat 1a
hop chét theo sang ché) c6 ddc t6 thip (chéng han, doc t6 cép tinh, doc t6 man tinh,
doc t6 gen, doc t6 sao chép, doc t8 tim mach, ddc t sinh ung thu), va c6 thé dugc st
dung nhu nguyén trang hodc & dang dugc phém (trong ban mo ta ndy, d6i khi dugc
goi tat 13 “dugc phém theo sang ché”) sau khi tron véi chét mang dugc dung v.v cho
dong vét cé vu (chéng han, nguoi, chudt nhét, chudt, tho, chd, meo, bo, ngua, lon,
khi) & dang thudc phong nglra va diéu tri cac bénh dugc d8 cap dudi day.

V& chéit mang dugc dung & day, chit mang vd co hodc hitu co thong
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thudong duoc str dung lam cac chét thé dé bao ché. Cac chat mang dugce bd sung
vao 1am céc chét dan thude, chét lam tron, chét két dinh, va cac chét gdy rd trong
céc ché phdm ran; va 1am céc dung moi, chét hoa tan, chit tao huyén phu chét
dang truong, chit d@ém, chit 1am tron v.v trong cac ché phédm léng. Néu mubn, cac
chét phu gia phbi ché nhu c4c chit bao quan, chit chdng oxy hoéa, chét tao mau,
chét tao ngot, v.v ¢ thé duoc st dung.

Céc vi du uu tién v8 cé4c chét dan thudc 13 nhu sau: lactoza, sucroza, D-
manitol, D-sorbitol, tinh bét, tinh bot o, dextrin, xenluloza tinh thé, hydroxypropyl
xenluloza duoc thé thip, natri carboxymetylxenluloza, gom Arabic, pululan, axit
silic khan yéu, nhom silicat téng hop, va magie metasilixic aluminat.

Céc vi dy uu tién vé chat 1am tron bao gbm magie stearat, canxi stearat, talc,

keo silic, va tuong tu.

Céc vi du uu tién vé céc chit két dinh 13 nhu sau: tinh bdt o, sucroza,
gelatin, gom  Arabic, metylxenluloza, carboxymetylxenluloza,  natri
carboxymetylxenluloza, xenluloza tinh thé, sucroza, D-manitol, trehaloza, dextrin,
pululan,  hydroxypropylxenluloza, hydroxypropyl ~ metylxenluloza,  va
polyvinylpyrolidon.

Céc vi dy uu tién vé céc chit gy ri 1a nhu sau: lactoza, sucroza, tinh bdt,
carboxymetylxenluloza, canxi carboxymetylxenluloza, croscarmeloza natri, natri
carboxymetyl tinh bdt, axit silicic khan nhe, va hydroxypropylxenluloza dugc thé
thép.

Céc vi du wu tién vé cac dung mdi 1a nhu sau: nude dung cho thudc tiém,
nuée mudi sinh 1y, dung dich Linger, ruou, propylen glycol, polyetylen glycol, dau
vimg, dau ngd, diu oliu, va diu hat bong.

~ Céc vi du uu tién vé cac chét hoa tan 13 nhu sau: polyetylen glycol,
propylen glycol, D-manitol, trehaloza, benzyl benzoat, etanol, tris-aminometan,
cholesterol, trietanolamin, natri carbonat, natri xitrat, natri salixylat, va natri axetat.

Céc vi du vu tién vé chét tao huyén phu bao gém c4c chét hoat dong bé mit
nhu stearyl trietanolamin, natri lauryl sulfat, axit laurylaminopropionic, lexithin,
benzalkoni clorua, benzetoni clorua, glyxerin monostearat va tuong ty; cac polyme
ki nuée nhu ruou polyvinyl, polyvinylpyrolidon, carboxymetylxenluloza natri,
metylxenluloza, hydroxymetylxenluloza, hydroxyetylxenluloza,
hydroxypropylxenluloza va twong tu; cdc polysorbat, va dau mé da duge hydro
hoa polyoxyetylen.
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Céc vi du uu tién vé céac chat dang truong bao gom natri clorua, glyxerin,

D-manitol, D-sorbitol, va glucoza.

Céc vi du uu tién vé chit dém bao gom céc dung dich dém nhu céac

phosphat, axetat, carbonat, va xitrat.
Céc vi dy vu tién vé chit 1am tron bao gdm rugu benzyl.

Céc vi du uwu tién vé chit bao quan bao gdm cac p-hydroxybenzoat,
clobutanol, ruou benzyl, rugu phenetyl, axit dehydroaxetic, va axit sorbic.

Céc vi du dugc uu tién vé c4c chét chéng oxy hoéa bao gdm céc sulfit va cac
ascorbat.

Céc vi du uu tién vé c4c chét tao mau bao gém céc chit mau hic in an dugc
tan trong nudc (chéng han, cac chit mau #n dugc nhu do thuc phém s6 2 va s 3,
vang thuc phdm sb 4 va s6 5, xanh thuc pham sb 1 va 2, v.v); cac chat mau do tia
khong tan trong nudc (chéng han, céc mudi nhom clia cac cac chit mau hic in &n
duoc tan trong nudc néu trén), va cac chit mau tu nhién (ching han, B-caroten,
clophyll, d6 oxit sat).

Céac vi du uu tién vé céc chat tao ngot bao gdm natri sacarin, dikali

glyxyrrhizinat, aspartam va stevia.

Céc vi du vé dang liéu luong cuia thudc thoe sang ché bao gdm céc ché
phém dung dudng ubng nhu vién nén (bao gdm vién nén ngam dudi ludi, vién nén
tan trong miéng), vién nang (bao gdm vién nang mém, vi nang), hat, bot, vién
ngam det, xi rd, nhil twong, hdn dich va tuong ty; va cac thudc ngoai dudng tiéu
héa nhu thudc tiém (chang han, thudc tiém dudi da, tiém trong tinh mach, tiém
trong co, tiém trong bung, thudc truyén), cac ché phdm ding ngoai da (ching han,
thuéc boi da, thude md), thudc dan (chéng han, thudc dat truc trang, thubc dit 4m
dao), vién nho, ché phim nhé mili, ché phim dung cho phdi (thudc hit), thube nho
mét va tuong tw, ma co thé dugc st dung mot cach an toan qua dudng miéng hoac
duong tiéu hda tuong Ung.

Céc ché phdm nay c6 thé 1a ché phim giai phéng c6 kiém soét (ching han,
vi nang gidi phong chdm) nhu ché phdm giai phéng trung binh, ché phim giai
phong cham va tuong tu.

Duoc phdm theo sang ché c¢6 thd duoc san xuét theo cac phuong phap
thong thudng trong linh vuc cong nghé bao ché, vi dy, cac phuong phép dugc liét
ké trong dugc dién Nhat, va tuong tu.
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Ham luong cta hop chét theo sang ché trong thuéc theo séng ché thay doi
tuy thudc vao dang lidu luong, liéu lugng cua hop chit theo sang ché, va tuong ty.
Vi du, ham luong nay vao khoéng 0,1 dén 100% trong lugng.

Hop chét theo sang ché co hoat tinh trc ché LSD1 vuot trdi va cd thé dugc
stt dung 1am thudc phong ngira hodc diéu tri cac bénh & dong vét co vi (ching han,
nguoi, chudt nhét, chudt, thd, chd, meo, bd, ngya, lon, khi). Ngoai ra, vi hop chit
theo séng ché thé hién hoat tinth thé hién tc ché monoamin oxidaza A (MAO-A) va
monoamin oxidaza B (MAO-B) thép va dd chon loc LSDI cao, n6 gly ra it tac
dung phu.

Ngoai ra, hop chét theo sang ché dugc dy tinh 1a thé hién, sau khi chuyén
vao ndo, su tc ché su gidm metyl héa histon H3K4 va tc ché sy giam muc biéu
hién Gadl mARN, ma bét ngudn tir sy Uc ché LSD1. Két qua 13, n6 cling hitu ich
1am thudc cin ct vao céc hoat tinh vuot trdi nhu chirc néng than kinh, cai thién
tinh mém déo than kinh, thiic ddy sy phat sinh than kinh, va thic ddy sy sén sinh
BDNF.

Ngoai ra, hop chét theo séang ché c6 thé, sau khi chuyén vao ndo, tc ché su
giam metyl hoa histon H3K9 bét ngudn tir sy Uc ché LSD1. Két qua 13, n6 c6 hiéu
qua dé didu tri mot s6 bénh lién quan véi sy giam metyl hoa H3K9.

Hop chét theo séng ché ¢ thé duoc st dung lam thudc phong nglra hodc
diéu tri bénh ung thu. Céc vi du vé bénh ung thu bao gdm breast bénh ung thu,
bénh ung thu tuyén tién liét, bénh ung thu tuyén tuy, bénh ung thu da day, bénh
ung thu phdi, bénh ung thu két truc trang, bénh ung thu tryc trang, bénh ung thu
thye quan, bénh ung thu ta trang, bénh ung thu ludi, bénh ung thu hong, u nédo, u
bao soi than kinh, bénh ung thu phbi té bao khong nho, bénh ung thu phdi té bao
nho, bénh ung thu gan, bénh ung thu than, bénh ung thu dng mat, bénh ung thu
than t& cung, bénh ung thu ¢d tir cung, bénh ung thu budng trimg, bénh ung thu
bong d4i, bénh ung thu da, u mach mau, u lym phé ac tinh, bénh ung thu tuyén
giap, bénh ung thu XLrong, u xo mach, u nguyén bao vdng mac, bénh ung thu
duong vat, khéi u rén thoi tho 4u, xacdm Kaposi, xacom Kaposi lién quan dén
AIDS, u xoang trén, u mo bao soi, xacom co tron, sacoma co van, va bénh bach
hiu. Trong s nay, t6t hon 12 hop chét c6 thé dugc st dung cho bénh ung thu tuyén
tién liét, bénh bach du va u lym ph é4c tinh.

D3 biét réng muc H3K4me2, ma 1a co chat cia LSDI, va su cai thién tri
nhé 1a ¢6 lién quan véi nhau (Nature 2007, Vol. 447, page 175), va hogp chit theo
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sang ché ¢6 hoat tinh trc ché LSD1 vuot trdi ¢6 thé ciing duge st dung lam thube
phong ngtra hodc didu tri cac bénh thoai hoa than kinh.

Hop chét theo sang ché c6 thé duoc sir dung 1am thudc didu tri bénh thiéu
méu. Céc vi du v& bénh thiéu méu bao gbm bénh thiéu mau hdng cau ludi liémva

bénh thiéu mau huyét tan beta.

Hop chét theo séng ché ¢6 thé duoc st dung lam thudc phong ngira hodc
didu tri c4c bénh ctia hé thin kinh trung wong, N6 hitu fch lam thude phong ngira
hodc diéu tri cac bénh nhu
(1) c4c bénh tAm than [chang han, trAm cam, trAm cAm ning, trAm cam ludng cuc,
rdi loan loan dudng, rdi loan cam xtc (trAm cam theo mua va tuong ty), trdm cam

tai phat trAm cam sau sinh, réi loan cing thing, triéu chimg trdm cam, hung cam,
lo 4u, rdi loan lo 4u toan thé, hoi chimg lo Au, rdi loan tAm trang, tAm thin hoang
loan, 4m anh sg, 4m anh s x& hoi, hdi chimg so xa hi, rdi loan 4m &nh, hoi chimg
cang thdng sau sang chén, rdi loan cing thing sau sang chén, héi chimg Tourette,
r8i loan diéu chinh, roi loan 4m 4nh sg, loan than kinh, bénh tdm than phan liét
(ching han, triéu ching tich cuc, triéu ching tiéu cuc, suy gidm nhan thuc) héi
chimg mét moi kinh nién, loan than kinh lo 4u, loan than kinh cudng béch, rbi loan
hoang so, triéu chimg lo &u, trang thai tinh than lo ling, bét thudng vé cam xuc,
chimg tam tinh xoay chuyén, trang thai kich thich than kinh, ngat, nghién, giam
ham mudn, rdi loan ting dong giam chu y y (ADHD), trdm cam ning tAm than, trdm

cam ning khéang, kha néng chiu diéu tri trAm cam),

(2) cac bénh thoai hoa thin kinh [ching han, bénh Alzheimer, sa sut tri tué kiéu
Alzheimer, bénh Parkinson, bénh Huntington (Huntington chorea), loan than tudi
gi, sa sut tri tué trén- thai duong, sa sit tri tué tran- thai duong cung hoi chung
Parkinson, liét trén nhan tién trién, hoi chimg Pick, hoi chimg Niemann-Pick, thoai
hoa v6 ndo va hach nén, 1t 14n ndo mach, hdi chimg parkinson sau viém ndo, sa sut
tri tué do thé Lewy, sa stt tri tué HIV, xo clmg teo co mdt bén (ALS), bénh phat
sinh than kinh van dong (MND), bénh ndo t6i nguy hiém hodc bénh do prion, bai
n3o, liét nhan trén tién trién, da xo ctmg, bénh thoai hoa day sbng tiéu ndo (ching
han, bénh teo ring cua nhéan do d6i thi)],

(3) céc rdi loan phat trién, cu thé 13, cac bénh cung voi khuyét tat tri tué (chéng han,
cac rdi loan phé tu ky, hdi chung Rett, hoi ching Down, hoi ching Kabuki, hoi
chimg nhiém sic thé X dé gay, hoi ching Kleefstra, bénh u xo thén kinh typ 1, hdi

chimg Noonan, bénh xo ciing cu),
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(4) sy nhan thic lién quan dén tudi tic va cac roi loan tri nhé [chang han, céc roi

loan tri nhé lién quan dén tudi tac, chimg 14 14n],

(5) céc rbi loan gidc ngl [chéng han, c4c rbi loan gidc ngl bén trong (ching han,
mét ngd tAm sinh 1y va tuong tu), rbi loan gidc ngi bén ngoai, cac rdi loan cia nhip
hoat dong hing ngay cia co thé (ching han, hdi chimg thay d6i ving thoi gian (jet
lag), rbi loan glac ngu do thay d6i cong viée, hdi chung chu ky thuc-ngu khéng déu,
hoi chimg gidc ngt dén tré, hoi chimg di ngt sém, rbi loan gidc ngu nhip sinh hoc
(non—24 -hour sleep-wake disorder) va tuong tu), tinh trang cén gidc ngfl, cac rbi
loan gidc ngu lién d6i véi y khoa ndi hodc ri loan tAm than (ching han, bénh phdi
tc nghén man tinh, bénh Alzheimer, bénh Parkinson, sa sat tri tué do tai bién
mach méu ndo, bénh tdm than phan liét, trAm cam, loan than kinh lo 4u), mét ngu
cing thang, mét ngy, loan than kinh mat ngy, hoi ngimg ngung thé lic ngu,

(6) giam 4p ho hdp do gdy mé, bénh chén thuong, hodc bénh thodi héa than kinh va
tuong tu,

(7) bénh dong kinh (ching han, héi chimg Dravet) chin thuong so ndo, ngdp mau
nao, bleng &n loan than kinh chiic ning, ri loan &n, biéng &n tm thén, ching &n
v6 dd, rdi loan #n khéc, phu thudc ruou, lam dyng ruou, mét trf nhé nghién ruoc,
hoang tudng do rugu, va chudng ruou, cai rugu, loan tam than nghién rugu, nhiém
ddc ruou, db ky nghién rugu, hung cam nghién ruou, ri loan tAm than phu thudc
ruou, loan tAm than nghién rugu, chimg nghién thudc, nhiém doc thude, chimg ua
thudc, chimg sg thudc, am anh ding thuéc, cai thudc, dau nira dAu, dau dau cing
théng, dau dau gidm truong luc, bénh than kinh dai thdo duong, béo phi, déi thao
dudng, co thit co bép, sling nuéc mé nhi (bénh Meniere), mét diéu hoa giao cam,
hoi dhu, thién diu théng, mét thinh luc, cao huyét 4p, bénh vé tim, chimg tim dap
nhanh, bénh suy tim xung huyét, hoi chimg thd qué nhanh, hen phé quan, ngat tha,
hoi chimg dot tir & tré so sinh, bénh vé viém, bénh di ing, liét duong, roi loan méan
kinh, v sinh, bénh ung thu, hdi chimg suy giam mién dich do nhiém HIV, hoi
chimg suy giam mién dich do cang thang, viém mang ndo tuy, bénh to cyc, mét tur
chti, hoi chimg chuyén héa, loding xwong, loét da day,hdi chimg kich thich rudt,
bénh viém rudt,viém loét dai trang, bénh Crohn, r6i loan da day cing thang, nén 6i
cang théng, loét cang théng, tiéu chay, tdo bon, t&c rudt sau phau thudt, va tuong tu.

Hop chét theo sing ché 13 dac biét hitu ich lam thudc phong nglra va diéu
tri cdc bénh nhu bénh tAm than phén liét, cac rdi loan phét trién, dic biét 1a cac
bénh c6 khuyét tat trf tué (ching han, céc r6i loan phd tu ky, hdi chimg Rett, hoi
chimg Down, hdi chimg Kabuki, hdi ching nhidm séc thé X d& giy, hdi ching
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Kleefstra, bénh u xo than kinh typ 1, hi ching Noonan, bénh xo cuimg cu), cac
bénh thoai hoa than kinh (chéng han, bénh Alzheimer, bénh Parkinson, bénh thoai
héa ddy séng tiéu ndo (ching han, bénh teo rang cua nhén do ddi thi) va bénh
Huntington (mua giat Huntington)), bénh dong kinh (ching han, hdi chung Dravet)
hodc chimg nghién thude, va tuong tu.

Vi hop chét theo séng ché ¢6 hoat tinh (rc ché LSD1 tuyét voi, n6 duge cho
13 thé hién tac dung diéu tri vuot troi dbi véi cac bénh néu trén.

Liéu luong cua hop chét theo sang ché thay déi tuy thudc vao d6i tugng st
dung, dudng st dung, bénh dich, triéu trung va tuong tu. Vi duy, dé ding theo
dudng miéng cho bénh nhén truéng thanh mic bénh ung thu, thong thudng lidu
don 1a khoang tr 0,01 dén 100mg/kg trong lugng co thé, t6t hon 13 tir 0,1 dén

50mg/kg trong lugng co thé, t6t hon nita 1a tir 0,5 dén 20mg/kg trong lugng co thé,
va tét hon 12 lidu nay duoc st dung 1 dén 3 14n hang ngay.

Hop chét theo séng ché c6 thé duge st dung két hop voi thuéc nhu thude
hoa tri liéu, thubc mién dich tri liéu, thuc trc ché hoat tinh clia yéu t6 ting trudng £
bao va thy thé ctia né (sau day duoc goi t4t 1a thudc di kém).

Béing céch két hop hop chét theo sang ché va thude di kem, c6 thé dat dugc
céc hiéu qua vuot trdi nhu
(1) liéu luong cé thé giam so véi khi sir dung riéng r& hop chét theo sang ché hoiic
thude di kém,

(2) thube dugc két hop véi hop chét theo séng ché c6 thé dugc chon theo tinh trang
clia c4c bénh nhan (ca nhe, ca ning va tuong tw),

(3) thoi gian didu tri c6 thé dugc chi dinh dai hon bang céch chon thubc di kém c6
hoat tinh va co ché khéc so véi hop chét theo sang ché,

(4) hiéu qua diéu tri kéo dai c6 thé duoc tao ra béng cach chon thude di kém co
hoat tinh vé co ché khéc véi hop chét theo séng ché,

(5) hiéu qua hi¢p ddng c6 thé dat dugc bang cach st dung két hop hop chét theo
séng ché va thubc di kém, va trong tu.

Sau day, hop chét theo sang ché va thubc di kém dugc st dung két hop
duge goi 1 “thube hdn hop theo séng ché”.

Khi st dung thudc hén hop theo sang ché, thoi gian st dung hop chét theo
séng ché va thubc di kém 13 khong bi gi6i han, va hop chét theo sang ché hosc
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duoc phim chira n6 va thubc di kém hodc duoc phdm chira né ¢6 thé duoc sir dung
do ddi twong can st dyng mot cach d6ng thoi, hodc ¢6 thé dugc str dung vao céc
thoi didm khac nhau. Liéu lugng cla thubc di kém c6 thé duge xac dinh theo lidu
duoc duge st dung trong 14m sang, va co thé dugc chon mdt cach thich hop tuy
thudc vao ddi twong st dung, dudng st dung, bénh, dang két hop va tuong tu.

Céch thirc st dung thubc hdn hop theo sang ché 14 khong bi gidi han dac
biét, va chi can hop cht theo sang ché va thudc di kém duogc két hop khi st dung.
Céc vi du vé cach thirc st dung nhu vy bao gbm céc phuong phap sau day:

(1) st dung ché pham riéng r& thu duoc bang cach xut Iy ddng thoi hop chét theo
séng ché va thubc di kém, (2) st dung ddng thoi hai hodc nhiéu ché phim chua
hop chat theo sang ché va thube di kém, ma dugc san xuat mot cach riéng &, theo
cuing dudng st dung, (3) st dung hai hoac nhiéu ché phdm chira hop chét theo sang
ché va thudc di kém, ma dugc san xuht mot cach riéng ré&, theo cung dudng sir
dung theo cach xen k&, (4) st dung d6ng thoi hai hodc nhiéu ché phim chira hop
chét theo sang ché va thude di kém, ma duge san xuit mot cach riéng &, theo cac
cach st dung khéc nhau, (5) sir dung hai hodc nhiéu ché phdm chira hop chét theo
séng ché va thu6c di kém, ma duge san xuét mot cach riéng &, theo cach cich sir
dung khic nhau theo céch xen k& (ching han, st dung theo thir tw hop chét theo
sang ché va thudc di kém, hodc thir tuw nguoc lai) va tuong tu.

Lidu luong thude di kém c6 thé duge xéc dinh mdt cach thich hop can cu
vao lidu luong duge st dung trong tinh trang 14m sang. Ty 1¢ tron 1An chét theo
sang ché va thudc di kém c6 thé duoc xac dinh mot cach thich hop tly thude vao
d6i tuong st dung, dudng str dung, bénh dich, dang két hop va tuong tu.

Vi dy, ham lugng hop chét theo séang ché trong thude hdn hop theo sang
ché 14 khac nhau tiy thudc vao dang ché phim, va thong thuong ndm trong khoang
tir 0,01 dén khoang 100% trong lugng, t6t hon 1a tir khoang 0,1 dén khoang 50%
trong luong, tot hon nita 13 tir khoang 0,5 dén khoang 20% trong lugng, tinh theo
ché phim.

Ham lugng cua thubc di kém trong thudc hdn hop theo sang ché 13 khac
nhau tuy thudc vao dang ché pham, va thong thuong nam trong khoang tlr 0,01 dén
khoang 100% trong luong, t6t hon 1a tir khoang 0,1 dén khoang 50% trong lugng,
t6t hon nita 12 tir khoang 0.5 dén khoang 20% trong luong, tinh theo ché phim.

Ham lugng cuia cac chét phu gia nhu chét mang va tuong ty trong thude
hdn hop theo sang ché 13 khéc nhau tiry thudc vao dang ché phim, va théng thudng
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ndm trong khoang tir 1 dén khoang 99.99% trong lugng, t6t hon 14 tir khoang 10
dén khoang 90% trong luong, tinh theo ché pham.

Néu hop chét theo sang ché va thube di kém duge bao ché mdt cach riéng
r& thanh cac ché phdm, thi ham lugng cta ching 1a tuong ty nhu trén.

Céc vi du vé thube héa tri liéu bao gdm céc chét alkyl héa (chéng han, mu
tat nito, mu tat nito -N-oxit hydroclorua, clorambutyl, xyclophosphamit, ifosfamit,
thiotepa, carboquon, improsulfan tosylat, busulfan, nimustin hydroclorua,
mitobronitol, melphalan, dacarbazin, ranimustin, estramustin phosphat natri,
trietylenmelamin, carmustin, lomustin, streptozocin, pipobroman, etoglucit,
carboplatin, cisplatin, miboplatin, nedaplatin, oxaliplatin, altretamin, ambamustin,
dibrospidium hydroclorua, fotemustin, prednimustin, pumitepa, ribomustin,
temozolomit, treosulphan, trophosphamit, zinostatin stimalamer, adozelesin,
xystemustin, bizelesin), cac chit dbi khang trao ddi chét (chéng han, mercaptopurin,
6-mercaptopurine ribosit, thioinosin, methotrexat, pemetrexed, enocitabin,
xytarabin, xytarabin ocfosfat, anxitabin hydroclorua, thube 5-FU (chéng han,
flouracil, tegafur, UFT, doxifluridin, carmofur, gallocitabin, emitefur, capecitabin),
aminopterin, nelzarabin, leucovorin canxi, tabloid, butoxin, folinat canxi,
levofolinat canxi, cladribin, emitefur, fludarabin, gemcitabin, hydroxycarbamit,
pentostatin,  piritrexim, idoxuridin, mitoguazon, tiazofurin, ambamustin,
bendamustin), céac chit khang sinh chéng u (chang han, actinomycin D,
actinomyxin C, mitomyxin C, chromomyxin A3, bleomyxin hydroclorua,
bleomyxin sulfat, peplomycin sulfat, daunorubixin hydroclorua, doxorubixin
hydroclorua, aclarubixin hydroclorua, pirarubixin hydroclorua, epirubixin
hydroclorua, neocarzinostatin, mithramyxin, sarkomyxin, carzinophilin, mitotan,
zorubixin hydroclorua, mitoxantron hydroclorua, idarubixin hydroclorua), va cac
chit chéng u co ngudn gbe thuc vat (ching han, etoposit, etoposit phosphat,
vinblastin sulfat, vincristin sulfat, vindesin sulfat, teniposit, paclitaxel, docetaxel,

vinorelbin).

Céc vi du vé thubc mién dich tri liéu bao gdm picibanil, krestin,
schizophyllan, lentinan, ubenimex, interferon, interleukin, yéu td kich thich cum
dai thuc bao, yéu td kich thich cum bach cAu hat, erythropoietin, lymphotoxin,
vicxinBCG, corynebacterium parvum, levamisol, polysaccharit K, procodazol va
khéng thé khang CTLAA4.

Céc vi du vé “thudc trc ché hoat tinh cta yéu tb tang truéng t& bao va thy thé
cta nd” bao gdm khéng thé khang VEGF (ching han, Bevacizumab), khang thé
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khang HER2 (chéng han, Trastuzumab, Pertuzumab), khang thé khang EGFR
(ching han, Cetuximab, Panitumumab, Matuzumab, Nimotuzumab), khang thé
khang VEGFR, khang thé khang HGF, Imatinib mesylat, Erlotinib, Gefitinib,
Sorafenib, Sunitinib, Dasatinib, Lapatinib, Vatalanib, 4-(4-flo-2-metyl-1H-indol-5-
yloxy)-6-metoxy-7-[3-(1 -pyrolidinyl)propoxy]quinazolin (AZD-217 1),
Lestaurtinib, Pazopanib, Canertinib, Tandutinib, 3-(4-bromo-2,6-diflobenzyloxy)-
5-[3-[4-(1-pyrolidinyl)butyl]ureido]isothiazol-4-carboxamit (CP-547632), Axitinib,
N-(3,3 -dimetyl—2,3-dihydro-1H—indol¥6-yl)-2-(pyridin-4-ylmetylamino)pyridin—3-
carboxamit (AMG-706), Nilotinib, 6- [4-(4-etylpiperazin-1-ylmetyl)phenyl]-N-
[1(R)-phenyletyl]-7H—pyrolo[2,3—d]pyrimidin—4-amin (AEE-788), Vandetanib,
Temsirolimus, Everolimus, Enzastaurin, N-[4-[4-(4-metylpiperazin-1-y1)-6-(3-
metyl-1H-pyrazol-5-ylamino)pyrimidin-2-
ylsulfanyl]phenyl]xyclopropancarboxamit (VX-680), 2-[N-[3-[4-[5-[N-(3-
flophenyl)carbamoylmetyl]-1H-pyrazol- -3-ylamino]quinazolin-7-yloxy]propyl]-N-
etylamino]etyl phosphat (AZD-1152), axit 4-[9-clo-7-(2,6- dlﬂophenyl) -SH-
primido[5,4-d] [2]benzazepin-2-ylamino]benzoic (MLN-8054), mudi natri cia N-
[2-metoxy-5-[(E)-2-(2,4,6- _trimetoxyphenyl)vinylsulfonylmetylJphenyl] glyxin
(ON-1910Na), 4-[8-xyclopentyl-7ﬂl)—etyl-5-metyl-6-0xo-5,6,7,8-
tetrahydropteridin-2-ylamino]-3-metoxy-N-(1 -metylpiperidin-4-yl)benzamit (BI-
2536), 2-hydroxyetyl este clia axit 2-hydroxyetyl 5-(4-bromo-2-clophenylamino)-
4-ﬂo-1-metyl-1H—benzimidazol—6-carbohydroxamic (AZD-6244), N-[2(R),3-
dihydroxypropoxy]-3 4-diflo-2-(2-flo-4-iodophenylamino)benzamit (PD-0325901)
va everolimus (RADO0O1).

Céc vi du vé thude di kém ding cho céc bénh thudc hé than kinh trung

wong bao gom céc thuoc sau day.

Benzodiazepin (chlordiazepoxit, diazepam, kali clorazepat, lorazepam, clonazepam,
alprazolam v.v.), thubc trc ché chénh canxi loai L (pregabalin v.v.), thube chdng
suy nhugc c6 ba vong hodc bén vong (imipramin hydroclorua, amitriptylin
hydroclorua, desipramin hydroclorua, clomipramin hydroclorua v.v.), thudc e ché
t4i hép thu serotonin chon loc (fluvoxamin maleat, fluoxetin hydroclorua,
citalopram  hydrobromua, sertralin hydroclorua, paroxetin  hydroclorua,
escitalopram oxalat v.v.), thubc trc ché tai hép thu serotonin-noradrenalin
(venlafaxin hydroclorua, duloxetin hydroclorua, desvenlafaxin hydroclorua v.v.),
thudc trc ché tai hip thu noradrenalin (reboxetin mesylat v.v.), mirtazapin, trazodon
hydroclorua, nefazodon hydroclorua, bupropion hydroclorua, setiptilin maleat, chit

-58-



25589

cht van 5-HT4, (buspiron hydroclorua, tandospiron Xitrat, osemozotan clohydrua
v.v.), chit dbi khang 5-HT;3 (xyamemazin v.v.), chét chen P tac dong 1én tim khong
chon loc (propranolol hydroclorua, oxprenolol hydroclorua v.v.), chit dbi khang
histamin H; (hydroxyzin hydroclorua v.v.), thubc diéu tri bénh tAm than phan liét
(clorpromazin, haloperidol, sulpirit, clozapin, trifluoperazin  hydroclorua,
fluphenazin hydroclorua, olanzapin, quetiapin fumarat, risperidon, aripiprazol v.v.),
chit di khang CRF, thudc an thin khac (meprobamat v.v.), chit dbi khéng
tachykinin (MK-869, saredutant v.v.), thudc ma tac dong 1én thu thé metabotropic
glutamat, chit d6i khang CCK, chit d6i khang B3 adrenalin (amibegron
hydroclorua v.v.), thudc e ché GAT-1 (tiagabin hydroclorua v.v.), thubc e ché
kénh canxi loai N, thudc e ché carbonic anhydraza II, chit chil van ving NMDA
glyxin, chit d8i khang NMDA (memantin Vv.v.), chit chu van thu thé
benzodiazepin ngoai Vi, chét dbi khang vasopressin, chét dbi khang vasopressin
V1b, chit dbi khang vasopressin Vla, chit Gc ché phosphodiesteraza, chit dbi
khéang op101t chét chu vén opioit, uridin, chét cht vén thy thé axit nicotinic, hooc
mdn tuyén gidp (T3, T4), TSH, TRH (Hirtonin, Ceredist), thudc tc ché MAO
(phenelzin sulfat, tranylxypromin sulfat, moclobemit v.v.), chét dbi khang 5-HT>a,
chét ch van nghich 5-HT2a, thudc (rc ché COMT (entacapon V.v.), thudc diéu tri
rdi loan ludng cuc (lithi carbonat, natri valproat, lamotrigin, riluzol, felbamat v.v.),
chét ddi khang cannabinoit CB1 (rimonabant v.v.), thude tc chd FAAH, thubc tc
ché kénh natri, thuc chdéng ADHD (metylphenidat hydroclorua, metamphetamin
hydroclorua v.v.), thubc diéu tri chimg nghién ruou, thubc diéu tri bénh tu ky,
thudc diéu tri hoi chimg mét moéi man tinh, thudc didu tri co ctmg, thude diéu tri
hoi chimg dau co khdp, thudc didu tri dau dau, thube diéu tri chimg mét ngh
(etizolam, zopiclon, triazolam, zolpidem, ramelteon, indiplon v.v.), thubc ding dé
cai thuéc 14, thude diéu tri ching nhuge co néng, thubc diéu tri bénh nhdi méu nio,
thudc diéu tri chimg dién, thudc didu tri chimg ngll qué nhiéu, thudc diéu tri chimg
dau, thudc didu tri bénh trdm cam, thudc diéu tri bénh mit diéu hoa giao cam,
thudc diéu tri suy gidm sinh ly & nam va ni, thudc didu tri bénh dau ntra dau, thude
diéu tri chimg c& bac bénh ly, thudc diéu tri hoi chimg chan khong yén, thudc diéu
tri chimg nghién thudc (vareniclin v.v.), thubc diéu tri hoi chimg lién quan dén
ruou, thube didu tri hoi chimg rut kich thich, thudc diéu trj bénh Alzheimer
(donepezil, galantamin, memantin v.v.), thudc diéu tri bénh Parkinson, thube didu
tri bénh Huntlngton (mua giat Huntington), thudc diéu tri ALS (riluzol v.v., yéu td
dinh dudng t6 bao than kinh v.v.), thudc chéng dong kinh (phenobarbital,
phenytoin, axit valproic, clonazepam, topiramat, gabapentin, phenobarbital
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etosuximit v.v.), thudc diéu trj lipit bAt thudng nhu thude ha cholesterol (cac loai
statin (pravastatin natri, atrovastatin, simvastatin, rosuvastatin v.v.), fibrat (clofibrat
v.v.), thude tc ché squalen synthetaza), thudc didu tri hanh vi bét thuong hodc
thudc ngén ngira xung dong lang thang do sa st tri tué (sedatives, thudc tri dong
kinh v.v.), thubc tic ché co ché gay chét té bao theo chuong trinh, thubc chdng béo
phi, thudc diéu tri bénh dai thio dudng, thudc diéu tri bénh cao huyét ap, thude
diéu tri huyét 4p thép, thude diéu tri bénh thip khép (DMARD), thubc chdng ung
thu, thudc diéu tri bénh thudc tuyén can giap (PTH), chit dbi khang thu thé canxi,
hooc mo6n sinh duc hodc chat din xuét ciia nd (progesteron, estradiol, estradiol
benzoat v.v.), thudc thic déy su biét hoa t& bao than kinh, thubc thiic déy su tai
sinh t& bao thdn kinh, thudc khang viém steroit (meloxicam, tenoxicam,
indomethacin, ibuprofen, celecoxib, rofecoxib, aspirin, indometaxin v.v.), steroit
(dexametason, cortison axetat v.v.), thudc chéng phan bao (thude e ché TNF,
thubc e ché MAP kinaza v.v.), thubc chira khéng thé, axit nucleic hodc din Xuét

axit nucleic, thudc chira aptame, va tuong tu.

Thubc di kém néu trén c6 thé duge sit dung & dang hdn hop gbm hai hozic
nhiéu loai theo ty 18 thich hop.

Néu hop chét theo séng ché dugc str dung két hop véi thudc di kém, thi cac
lidu lugng tuong Ung c6 thé giam di trong pham vi an toan vé phuong dién téc
dung phu cta céc loai thube twong tmg. Két qua 13, tac dung phu do céc thubc nay
gdy ra co thé dugc ngin nglra mdt cach an toan.

Hop chét theo sang ché c6 thé cling dugc st dung két hop véi liéu phap
khong dung thube. Céc vi du cu thé v& liéu phap khong dung thudc bao gdm (1)
md; (2) lidu phap héa hoc ting huyét 4p str dung angiotensin II va tuong tu; (3) li¢u
phép gen; (4) lidu phap ting nhiét do; (5) ligu phéap lanh; (6) liu phép cét bang tia
laze; (7) liéu phap birc xa; va (8) liéu phap mién dich.
Phuong phap diéu ché

Phuong phép diéu ché hop chét theo sang ché duge md ta dudi day. Nguoi
co trinh do trung binh trong linh vyc nay co thé diéu ché hop chét (I) theo cac
phuong phép duoc thé hién & mdi budc ciia cic phuong phap diéu ché va cac vi du
thuc hién sang ché dudi day, hogic phwong phép tuong tu cac phuong phép nay.

MB3i chét trong s& céc chét ban diu va céc chit phan tmg dugc st dung
trong mdi budc cia cac phuong phéap diu ché dudi day, cling nhu cac hop chét thu
duoc c6 & dang mudi. Céc vi du vé& mudi nhu vy bao gdm cac mudi tuong tu véi
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cdc mudi ctia cac hop chat theo sang ché néu trén va tuong tu.

Néu hop chét thu duge & mdi budc 12 hop chit tu do, né c6 the duge
chuyén hoa thanh mudi mong mudn theo cdc phuong phép da biét. Nguoc lai, néu
hop chét thu duoc & mdi bude 1a mudi, né c6 thé dugc chuyén héa thanh dang tur
do hotic loai muéi mong muén khac theo cac phwong phap da biét.

Trong khi céc hop chit thu dugc & mdi bude cd thé duoc st dung mdt cach
tryc tiép cho phan mg tiép theo & dang hon hop phén ng hodc & dang san phdm
tho, hop chét thu dugc & mdi bude co thé dugc tach va/hogc duge tinh ché theo
phuong phép thong thudng tur hdn hop phén tng bang cac phuong phap tach nhu
co, két tinh, két tinh lai, chung cht, chiét dung moi, phan doan, sic ky va tuong tu.

Néu hop chit ctia chét bét dAu hodic chit phan tmg trong mi budc 1a c6
ban sin trén thi truong, thi san phdm c6 bén sin trén thi trudng c6 thé duge sir
dung truc tiép.

Trong phan ung cua mdi budc, trong khi thoi gian phan tmg thay d6i tuy
thudc vao céc chét phan tmg va cac dung mdi duge st dung, trir phi duoc chira cu
thé, né thudong nam trong khoang tir 1 phut dén 72 gio, t6t hon 1 10 phut dén 8 gio.

Trong phan mg clia mdi budc, trong khi nhigt do phan ng thay dbi tiy
thudc vao céc chét phan tmg va cac dung mdi duge st dung, trir phi duoc chi ra cu
thé, n6 thuong ndm trong khoang tir -78°C dén 300°C, t6t hon 1a tir -78°C dén
150°C.

Trong phéan ng ctia mdi bude, trong khi p suét thay dbi tily thude vao céc
cht phan tmg va cac dung méi dugc sir dung, trlr phi duge chi ra cu thé, n6 thuong
nim trong khoang tlr 1 atm dén 20 atm, t5t hon 13 1 atm dén 3 atm.

Trong phan tmg ctia mdi bude, cac thiét bi téng hop vi séng nhu Initiator
do Biotage san xuét va tuong ty doi khi dugc str dung. Trong khi nhiét d phan
tig thay doi tiry thudc vao cac chit phan tmg va cdc dung méi dugc st dung, trur
phi dugc chi ra cu thé, n6 thudng ndm trong khoang tir nhiét d6 trong phong dén
300°C, tét hon I3 tir 50°C dén 250°C. Trong khi thoi gian phan ng thay doi tiy
thudc vao céc chét phan ng va cac dung méi dugc st dung, trlr phi dugce chi ra cu
thé, n6 thuong nim trong khoang tir 1 phut dén 48 gid, tot hon 14 tir 1 phut dén 8
gio.

Trong phan Ung cua mdi bude, trir phi dugce chi ra cu thé, céc chét phan
mg 13 dugc st dung véi lugng tlr 0,5 duong lugng dén 20 dwong luong, t6t hon 1
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tir 0,8 duong luong dén 5 duong lugng, tinh theo co chét. Néu chit phan tmg dugc
stt dung 1am chét xtc téc, thi chét phan tng ndy dugc st dung v6i luong nim trong
khoang tir 0,001 duong lugong dén 1 duong luong, tét hon 14 tir 0,01 duong lugng
dén 0,2 duong lugng, tinh theo co chit. Néu chét phan tng cling dugc st dung lam
dung méi phan Ung, thi chit phan tng nay dugc st dung véi luong béing lugng
dung moi.

Trong phan Ung cua mdi bude, trir phi dugc chi ra cu thé, phan tmg dugc
thuc hién ma khong can dung méi, hoic bing cach hoa tan hodc tao huyén phu
chit ban dau trong dung mdi thich hop. Céc vi du cu thé vé dung mdi bao gbm céc
dung moi duge mo ta trong phan vi dy thyc hién sang ché, va cac dung méi dudi
day.

Céc rugu: metanol, etanol, ruou tert-butyl, 2-metoxyetanol va tuong tu;
Céc ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan va tuong tu;
Céc hydrocacbon thom: clobenzen, toluen, xylen va tuong tu;

Céc hydrocacbon no: xyclohexan, hexan va tuong tu ;

Céac amit: N,N-dimetylformamit, N-metylpyrolidon va tuong ti;

Céc hydrocacbon halogenua: diclometan, cacbon tetraclorua va tuong tu;
CA4c nitril: axetonitril va tuong tu;

Céc sulfoxit: dimetyl sulfoxit va tuong tu;

Céc ba zo hitu co thom: pyridin va tuong tu;

Céc anhydrit axit: anhydrit axetic va tuong tu;

Céc axit hitu co: axit formic, axit axetic, axit trifloaxetic va tuong tu;
Céc axit vO co: axit clohydric, axit sulfuric va tuong tu;

Céc este: etyl axetat va tuong tu;

Céc keton: axeton, metyl etyl keton va tuong ty;

Nude.

Hai hodc nhiéu loai dung mdi néu trén c6 thé duoc tron lan va duogc su

dung véi ty 1€ thich hop.

Néu bazo duge st dung trong phan Umg cua mbi bude, vi du, cac bazo
duge thé hién dudi day hodc cac bazo dugc mo ta trong phan vi du thuc hién hién
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séng ché duoc sit dung.

Céc bazo v6 co: natri hydroxit, magie hydroxit, lithi hydroxit va tuong tu;

cac mudi bazo: natri carbonat, canxi carbonat, natri hydro carbonat va tuong tu;

cic bazo hiru co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin, N,N-
dimetylanilin, 1,4-diazabixyclo[2.2.2]octan, 1,8-diazabixyclo[5 .4.0]-7-undexen,
imidazol, piperidin va tuong tu;

c4c alkoxit kim loai: natri etoxit, kali tert-butoxit va tuong tu;

céc hydrua kim loai kiém: natri hydrua va tuong tu;

cac amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit va tuong
tu;
céc hitu co lithi: n-butyllithi va tuong tu.

Néu axit hodc chét xtc tac axit dugc st dung trong phan Umg cua modi buéc,
vi du, céc axit hodc cac chét xtc tac axit duoc dé cap dudi day hodc céc cc axit
hodc céc chét xuc tac axit duoc md ta trong phén vi du thuc hién sang ché dugc st

dung.

Céc axit v co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit

phosphoric va tuong tu;

Céc axit hitu co: axit axetic, axit trifloaxetic, axit xitric, axit p-toluensulfonic, axit

10-camphorsulfonic va tuong tu;

Axit Lewis: phuc chét bo triflorua dietyl ete, km iodua, nhom clorua khan, kém

clorua khan, st clorua khan va tuong tu.

Trut phi ¢6 quy dinh khac, phan Umg cua mdi budc duogce thuc hién theo cac
phuong phap da biét, vi du, cac phuong phép dugc md ta trong tai liéu: Jikken
Kagaku Koza (Courses in Experimental Chemistry), Sth Edition, Volumes 13-19
(The Chemical Society of Japan ed.); Shin Jikken Kagaku Koza (New
Experimental Chemistry Course), Volumes 14-15 (The Chemical Society of Japan
ed.); Seimitsu Yuki Gosei (Reactions and Syntheses: In the Organic Chemistry
Laboratory), Revised 2nd Edition (L. F. Tietze, Th. Eicher, Nankodo Co., Ltd.);
Revised Edition Organic Name Reactions; Reaction Mechanism and Essence
(Hideo Togo, Kodansha Ltd.); ORGANIC SYNTHESES Collective Volumes I-
VII (John Wiley & Sons, Inc.); Modern Organic Synthesis in the Laboratory A
Collection of Standard Experimental Procedures (Jie Jack Li, OXFORD

-63-



25589

UNIVERSITY PRESS); Comprehensive Heterocyclic Chemistry III, Vol,1 -
Vol,14 (Elsevier Japan KK); Strategic Applications of Named Reactions in
Organic Synthesis (translated by Kiyoshi Tomioka, Kagaku-Dojin Publishing
Company, INC); Comprehensive Organic Transformations (VCH Publishers Inc.)
1989 va tuong tu, hodc cac phuong phap duoc md ta trong phén vi du thuc hién
séng ché.

Trong mdi bude, viée bao vé hodc loai bé nhém bao vé cuia cdc nhém chure
duoc thuc hién theo phuong phép da biét, vi du, cac phuong phip dugc mo ta trong
tai liéu: Wiley-Interscience, 2007, “Protective Groups in Organic Synthesis, 4th

Ed.” (Theodora W. Greene, Peter G. M. Wuts); Thieme, 2004, “Protecting Groups
" 3rd Bd.” (P. J. Kocienski) va tuong tw, hodc cac phuong phép duge md ta trong
phé“m vi du thuc hién sang ché.

Céc vi du vé nhém bao vé cho nhém hydroxyl cuia rugu va tuong ty va
nhom phenol hydroxyl bao gdm cac nhém bao vé loai ete nhu metoxymety! ete,
benzyl ete, t-butyldimetylsilyl ete, tetrahydropyranyl ete va tuong tu; cac nhom béo
vé loai carboxylat nhu axetat va tuong tu; cac nhém bao vé loai sulfonat nhu
metansulfonat va twong tu; cidc nhom bao vé loai carbonat nhu t-butyl carbonat va

tuong ty; va tuong tu.

Céc vi du vé nhém bao vé cho nhém carbonyl cta aldehyt bao gdm céc
nhém bao vé nhu axetal nhu dimetyl axetal va tuong tu; cdc nhom bao v& loai
axetal vong nhu 1,3-dioxan vong va tuong tu; va tuong tu.

Cac vi du vé nhém bao vé cho nhém carbonyl ciia keton bao gbm cac
nhém bao vé loai ketal nhu dimetyl ketal va twong tu; cac nhém béo vé loai ketal
vong nhu 1,3-dioxan vong va tuong tu; cac nhém bao vé loai oxim nhu O-
metyloxim va twong ty; cac nhom béo vé loai hydrazon nhur N,N-dimetylhydrazon
va tuong tu; va tuong tu.

Céc vi du v& nhém bao vé cho nhém carboxyl bao gbm cac nhém béo vé
loai este nhu metyl este va twong tw; cidc nhom bao vé loai amit nhu N,N-
dimetylamit va tuong tu; va tuong tu.

Céc vi du vé& nhém béo vé cho thiol bao g@)m cac nhom bao vé loai ete nhu
benzy! thioete va tuong ty; cac nhom bao vé loai este nhu thioaxetat, thiocarbonat,
thiocarbamat va tuong tu; va tuong tu.

Céac vidu v& nhém bao vé cho nhém amino, va di vong thom nhu imidazol,
pyrol, indol va tuong tu bao g(‘A)m c4dc nhom bao vé loai carbamat nhu benzyl
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carbamat, tert-butyl carbamat va turong tu; cdc nhom bao vé loai amit nhu axetamit
va twong tw; cac nhém bao vé loai alkylamin nhu N-triphenylmetylamin va twong
tu; cac nhom bao vé loai sulfonamit nhu metansulfonamit va tuong ty; va tuong tu.

Céc nhém béo vé ¢6 thé dugc loai bd theo céc phuwong phap da biét, vi du,
céc phuong phép st dung axit, bazo, tia cyc tim, hydrazin, phenylhydrazin, natri
N-metyldithiocarbamat, tetrabutylamoniac florua, paladi axetat, trialkylsilyl
halogenua (ching han, trimetylsilyl iodua, trimetylsilyl bromua), cic phuong phap
khr va tuong tu.

Néu phan tng khtr duge thuc hién trong mdi budc, chét khir duoc st dung
bao gdm cac hydrua kim loai nhu lithi nhdm hydrua, natri triaxetoxybohydrua,
natri xyanobohydrua, diisobutyl nhém hydrua (DIBAL-H), natri bohydrua,
tetrametylamoniac triaxetoxybohydrua va tuong tw; cic boran nhu phtic chat
boran-tetrahydrofuran va tuong ty; Raney-niken; Raney-coban; hydro; axit formic
va tuong ty. Néu lién két doi hodc lién két ba cacbon-cacbon bi khr, phuong phép
stt dung chét xtic tac nhu chét xuc tac paladi-cacbon, Lindlar va twong tu c6 thé

duoc sir dung.

Néu phan tig oxy héa dugc thyc hién trong mdi bude, chit oxy héa dugc
str dung bao gdm céc peraxit nhu axit m-cloperbenzoic (MCPBA), hydro peroxit,
t-butyl hydroperoxit va twong tu; cac perclorat nhu tetrabutylamoniac perclorat va
twong tu; cc clorat nhu natri clorat va tuong tu; cdc clorit nhu natri clorit va tuong
tu; cdc axit periodic nhu natri periodat va tuong tu; chét phan tng iot héa tri cao
nhu iodosylbenzen va tuong ty; cac chit phan tmg c6 mangan nhu mangan dioxit,
kali permanganat va tuong ty; cic hop chét chira chi nhu chi tetraaxetat va tuong
tw; céc chit phan tmg c6 crom nhu pyridini clocromat (PCC), pyridini dicromat
(PDC), chit phan Ung Jones va tuong tw; céc hop chit halogen nhu N-
bromosucxinimit (NBS) va tuong tu; oxygen; ozon; phuc chét luu huynh trioxit-
pyridin; osimi tetroxit; selen dioxit; 2,3-diclo-5,6-dixyano-1,4-benzoquinon (DDQ)

va tuong tu.

Néu phan tmg tao vong gbc dugce thyc hién trong mdi budc, chit khoi mao
gbe duoe st dung bao gbm cac hop chét azo nhu azobisisobutyronitril (AIBN) va
twong tu; cac chit khoi mao gbc tan trong nudc nhu axit 4,4’-azobis-4-
xyanopentanoic (ACPA) va tuong tu; trietylbon trong sy ¢6 mat cua khong khi
hodc oxy; benzoyl peroxit va tuong tu. Chét phan tng gbc dugc str dung bao gdm
tributylstanan, tris(trimetylsilyl)silan, 1,1,2,2-tetraphenyldisilan, diphenylsilan,
samari iodua va tuong tu.
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Néu phan tmg Wittig dugc thuc hién trong mdi bude, thi chit phan tng
Wittig duoc stir dung bao gdm céc alkyliden phosphoran va tuong ty. Céc alkyliden
phosphoran c6 thd duoc diéu ché theo cac phuong phap da bidt, vi dy, bang cach
cho mudi phosphoni phéan tmg véi bazo manh.

Néu phan tmg Horner-Emmons dugc thuc hién trong mdi bude, thi chat
phan Ung dugc sir dung bao gdm céc phosphonoaxetat nhur metyl
dimetylphosphonoaxetat, etyl dietylphosphonoaxetat, tert-butyl
dietylphosphonoaxetat va tuong ty; cic bazo nhur cdc hydrua kim loai kiém, cac
lithi hitu co, 1,8-diazabixyclo[5.4.0Jundec-7-en va tuong tu; lithi clorua, natri
iodua va tuong tu.

Néu phan tng Friedel-Crafts dugc thuc hién trong mdi budc, thi chit phan
tmg dugc st dung bao gdm axit Lewis va axit clorua hodc céc chét alkyl héa
(chéng han, céc alkyl halogenua, ruou, cac olefin va tuong tu). Theo cach khac,
céc axit hitu co va axit vo co cling co thé dugc str dung thay cho axit Lewis, va cic
anhydrit axit nhu anhydrit axetic va tuong tu cling ¢0 thé dugc sir dung thay cho

axit clorua.

Néu phan tmg thé 4i nhan thom dugc thye hién trong mdi budc, cdc chat 4
nhan (chéng han, cdc amin, imidazol va tuong ty) va cac bazo (chéng han, cac
mudi bazo, cac bazo hitu co va twong tw) dugc sir dung lam céc chat phan tmg.

Néu phan tig cdng 4i nhan véi chat i nhan, phan Ung cong ki nhan véi
carbanion, phan tmg cong & vi tri 1, 4 ki nhan véi carbanion (Michael addition)
hodc phan tmg thé ki nhén bang carbanion dugc thyc hién trong mdi bude, thi bazo
duoc str dung dé tao ra carbanion bao gom céc lithi hitu co, cac alkoxit kim loai,
cac bazo v0 co, cac bazo hitu co va tuong tu.

Néu phan tmg Grignard dugc thyc hién trong mdi budc, thi chat phan tmg
Grignard bao gdm cac aryl magie halogenua nhu phenyl magie bromua va twong
tu; cac alkyl magie halogenua nhu metyl magie bromua va twong ty. cac chét phan
ung Grignard co th8 duoc diéu ché theo cac phuong phép da biét, vi du, bang cach
cho alkyl halogenua hogc aryl halogenua phan ng v6i magie kim loai trong ete
hodc tetrahydrofuran lam dung moi.

Néu phan tmg ngung tu Knoevenagel dugc thuc hién trong mdi bude, thi
cdc hop chit metylen hoat tinh (ching han, axit malonic, dietyl malonat,
malononitril va tuong tu) va cac bazo (ching han, c4c bazo hitu co, céc alkoxit kim
loai, cac bazo vo co) dugc kep gifta hai nhém hut dién tir dugc sir dung lam céac
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chét phan tmg,

Néu phan tmg Vilsmeier-Haack dugc thyc hién trong mdi budc,
phosphoryl clorua va din xuét amit (ching han, N,N-dimetylformamit va tuong tw)
duoc st dung 1am céc chét phan Ung.

Néu phéan ting azit héa cac rugu, céc alkyl halogenua hogc cac sulfonat
duoc thuc hién trong mdi budc, chét azit hoa dugc st dung bao gém
diphenylphosphoryl azit (DPPA), trimetylsilyl azit, natri azit va tuong tu. Vi dy,
néu c4c rugu dugc azit hoa, thi phuong phép sir dung diphenylphosphoryl azit va
1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), phuong phép st dung trimetylsilyl azit
va axit Lewis, va tuong tu ¢ thé duoc st dung.

Néu phan tmg amin héa khir duge thyc hién trong méi budc, thi chét khir
duoc st dung bao gdm natri triaxetoxybohydrua, natri xyanobohydrua, hydro, axit
formic, natri bohydrua, phtrc chét 2-picolin-boran va twong tu. Néu co chét 13 hop
chit amin, thi hop chét carbonyl dugc sir dung bao gdm paraformaldehyt, cac
aldehyt nhu axetaldehyt va tuong tu, va cic keton nhur xyclohexanon va tuong tu.
Néu co chét 1a hop chét carbonyl, cdc amin duge sir dung bao gdm c4c amin bac
mot nhu amoniac, metylamin va tuong tu; cdc amin béc hai nhu dimetylamin va
tuong tu, va tuong tu. Chét cong nhur trimetyl ortoformat va twong ty co thé dugc
bd sung vao phén ng.

Néu phan tng Mitsunobu dugc thuc hién trong mdi bude, thi cac
azodicarboxylat (ching han, dietyl azodicarboxylat (DEAD), diisopropyl
azodicarboxylat (DIAD) va tuong ty) va triphenylphosphin dugc sir dung lam céc
cht phan ting.

Néu phéan ting este hoa, phan tmg amit héa hodc phan ung ure hoa dugc
thuc hién trong mdi budc, thi chit phan tmg dugc sir dung bao gdm cac axyl
halogenua nhur axit clorua, axit bromua va twong ty; va cac axit carboxylic da duoc
hoat héa nhu anhydrit axit, dang este hoat tinh, dang este clia axit sunfonic va
tuong tu. Chét hoat hda axit carboxylic bao gdm cac chit lam ngung tu loai
carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (WSCD)
va tuong tu; cac chit 1am ngung tu loai triazin nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-
yl)-4-metylmorpholini clorua-n-hydrat (DMT-MM) va tuong tu; cac chét lam
ngung tu loai carbonat nhu 1,1-carbonyldiimidazol (CDI) va tuong tu;
diphenylphosphoryl azit (DPPA); mudi benzotriazol-1-yloxy-
trisdimetylaminophosphoni (chit phan tmg BOP); 2-clo-1-metyl-pyridini iodua
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(chét phan tmg Mukaiyamay); thionyl clorua; cac haloformat cia alkyl thap nhu etyl
clofomat va tuong tu; O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (HATU); axit sulfuric; hodc cac hdn hop cua cic chét nay va
tuong tu. Néu chét lam ngung tu loai carbodiimit dwoc st dung, chét cong nhu 1-
hydroxybenzotriazol (HOBt), N-hydroxysucxinimit (HOSu), dimetylaminopyridin
(DMAP) va tuong tu ¢ thé duoc bd sung thém vao phan ung.

Néu phan ting két hop dugce thuc hién trong mdi budc, thi chat xic tac kim
loai dugc str dung bao gdm cac hop chét paladi nhu paladi(II) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(II),
diclobis(trietylphosphin)paladi(Il), tris(dibenzylidenaxeton)dipaladi(0), 1,1’-
bis(diphenylphosphino)feroxen paladi(II) clorua, paladi(II) axetat va tuong tu; cac
hop chit niken nhu tetrakis(triphenylphosphin)niken(0) va tuong tu; c4c hop chét
rodi nhu tris(triphenylphosphin) rodi(IIT) clorua va tuong ty; hop chét coban; céc
hop chét dong nhu ddng oxit, dong(I) iodua va twong tu; hop chét platin va twong
tu. Ngoai ra, bazo ¢c6 thd duoc b sung vao phan ng, va cac vi du vé bazo nhu vay

bao gdm cac bazo vO co, cdc muoi bazo va tuong tu.

Néu phan tmg thiocarbonyl hoa dugc thyc hién trong mdi bude, diphospho
pentasulfua thuong duoc st dung lam chét thiocarbonyl héa. Tuy nhién, chit phan
ung co cdu trac  1,3,2,4-dithiadiphosphetan-2,4-disulfua nhu 2,4-bis(4-
metoxyphenyl-1,3,2,4-dithiadiphosphetan-2,4-disulfua (chit phan tmg Lawesson)
va tuong tu ¢6 thé duoc st dung ngoai diphospho pentasulfua.

Néu phan tmg Wohl-Ziegler dugc thuyc hién trong mdi buge, thi chat
halogen héa duoc str dung bao gdm N-iodosucxinimit, N-bromosucxinimit (NBS),
N-closucxinimit (NCS), brom, luu huynh clorua va tuong tu. Ngoai ra, phan tng
¢6 thé duoc gia tdc bang céc b6 sung tac nhan khoi mao gbc nhu gia nhiét, 4nh
sang, benzoyl peroxit, azobisisobutyronitril va tuong ty vao phan tmg.

Néu qué trinh halogen hda nhém hydroxy duoc thue hién trong mdi budc,
thi chét halogen héa dugc sir dung bao gdm axit halohydric va axit halogenua clia
axit vo co, cu thé 13, axit clohydric, thionyl clorua, phospho oxyclorua va tuong tu
dé clo hoa, va axit bromhydric 48% va tuong tir dugc sir dung dé brom hoéa. Ngoai
ra, phuong phép didu ché alkyl halogenua tir rugu bing phan Ung gifta
triphenylphosphin va cacbon tetraclorua hodc cacbon tetrabromua va tuong tu co
thé duoc str dung. Theo cach khac, phuong phap téng hop alkyl halogenua bang
phén tng hai budc bao gdm chuyén héa rugu thanh sulfonat va cho chét nay phan
g v6i lithi bromua, lithi clorua hodc natri iodua c6 thé duoc st dung.
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Néu phan tmg Arbuzov dugc thyc hién trong mdi budc, thi cht phan tmg
duoc stt dung bao gdm cac alkyl halogenua nhu etyl bromoaxetat va twong tu; va
céc phosphit nhu trietyl phosphit, tri(isopropyl)phosphit va tuong tur.

Néu phan tng sulfonyl hoa duge thyc hién trong mdi bude, chét sulfonyl
hoéa duge st dung bao gdm metansulfony! clorua, p-toluensulfonyl clorua, anhydrit
metansulfonic, anhydrit p-toluensulfonic va tuong ty.

Néu qué trinh thity phan dugc thyc hién trong mdi budc, thi axit hodc bazo
duoc st dung lam chit phan tmg. Néu viéc thily phan axit cia t-butyl este duoc
thuc hién, thi axit formic, trietylsilan va twong tw d6i khi dugc bd sung vao dé bay
khtt san phim phu 12 cation t-butyl.

Néu phan tng loai nudc dugc thyuc hién trong mdi budc, thi chét loai nudce
dugc sir dung bao gbm axit sulfuric, phospho pentoxit, phospho oxyclorua, N,N’-
dixyclohexylcarbodiimit, nhém oxit, axit polyphosphoric va tuong ty.

Néu phan tmg xyclopropan héa Corey-Chaykovsky dugc thuc hién trong
mdi budc, thi chit phan tmg dugc st dung bao gdm trimetylsulfoxoni iodua, kali
tert-butoxit, natri hydrua va tuong tu.

Néu phéan tmg chén cacbon monoxit va phan Umg thé ki nhan tiép theo béng
ruou dugce thyc hién trong mdi budce, thi chit xtc tac kim loai duge st dung bao
gbm céc hop chét chét xtc tac kim loai nhu paladi(Il) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il),
diclobis(trietylphosphin)paladi(II), tris(dibenzylidenaxeton)dipaladi(0), 1,1’-
bis(diphenylphosphino)feroxen paladi(II) clorua, paladi(Il) axetat va tuong t; va
céc vi du v& phéi tir phosphin bao gdm triphenylphosphin, 2,2’-
bis(diphenylphosphino)-1,1’-binaphtyl, 2-(di-tert-butylphosphino)biphenyl, 2-
(dixyclohexylphosphino)biphenyl, 2-(dixyclohexylphosphino)-2’ ,6’-dimetoxy-
1,1’-biphenyl, 2-(dixyclohexylphosphino)-2’,4’,6’-triisopropyl-1,1 ’-biphenyl, 2-
(dixyclohexylphosphino)-2’-(N,N-dimetylamino)biphenyl, 1,1°-
bis(diphenylphosphino)feroxen, tri-tert-butylphosphin, trixyclohexylphosphin,
(9,9-dimetyl-9H-xanthene-4,5-diyl)bis(diphenylphosphin) va twong tu.

Céc vi du vé ruogu bao gdm metanol, etanol, 2-propanol, benzyl rugu va
tuong tu.

Phan tng nay dugc thuc hién bing cach sir dung, néu can thiét, phdi tir
phosphin thong thuong trong mdi truong cacbon monoxit tir ap suét thuong dén
khoang 10 atm trong dung mdi tro.
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Néu phan tmg chuyén vi Curtius dugc thyc hién trong mdi budc, thi cac
chét phan tmg duge st dung bao gdm diphenylphosphoryl azit va rugu tert-butyl
va tuong tu. V& cac chét phan tmg, etyl clofomat, bazo, natri azit, ruqu tert-butyl
va teong ty cling co thé duoc st dung.

Néu phuong phép phéan giéi mudi ddéng phan phi d6i quang dugc thyc hién
trong mdi budc, thi bazo hifu co hoat tinh quang duoc st dung bao gbém, vi dy,
((1R,4aS,10aR)-7-isopropyl-l,4a-dimetyl-1,2,3,4,4a,9,10,10a—
octahydrophenanthren-1-yl)metanamin,  (R)-2-amino-3 -phenylpropan-1-ol ~ va
tuong tu.

Hop chiat thu duoc & mdi budc c6 thé dugc sit dung sau khi phén giai
quang theo phuong phap da biét nhu séc ky cot khong d6i xtmg, két tinh phan doan
quang, dan xuAt hoa chét ddng phén phi dbi quang va tuong ty.

Trong cac so dd, R’ va R® 14 c4c nhém alkyl nhu nhom metyl, nhém etyl,
nhém tert-butyl va tuong tu, va mdi trong sd cac ky hiéu khéc 1a nhu dugc dinh
nghia & trén. Hop chét (Ia) dén hop chit (Ik), hop chét (Iaa) va hop chét (Iga) 12
bao ham trong hop chét (I) néu trén, va mdi hop chét trong sd chiing thé hién nhém
hop chét caa hop chét (I) trong d6 R’=H. Mbi vong trong sd cac vong thiophen,
vong pyrazol, vong naphtalen, vong dihydrobenzofuran, vong pyridin va vong
thiazol tiy y c6 (céc) phan tir thé trén vong.

So dd phan tmg 1
Hop chét (Ta) c6 thé duoc didu ché tir hop chét (1) theo phuong phép sau.

phan Umg Horner- phin (mg xyclopropan phin dng

Bra S Emmons Bra S hoa (urey{'ha»kovsk) Bra S ﬁlﬁyphﬂn Bra_S
B —
, Ogs % \Q\V\r"“
@ O

) @
phan (g chén carbon

S

(o]
. monuw v han
phan fr(x}g ;huyén vi Brm ° phin fmg thé ki nhin bing R tﬁmy phi u%, S °
Surtius nrou
rre———————— -
S S B SX
H
7
(o]

)

phén ing amin héa

in 4 1% han tng logi bo
hdn (mg phan tng logi |
Zmit héi’ A'N S o 1thoém bao vé khu A‘N $
by by .
. oo
H H

®) {la)

So db phéan tmg 2
Hop chét (Ib) c6 thé dugc didu ché tir hop chét (10) theo phuong phép sau.
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o) phan tng sulfonyl " phan img phin img xyclopropan
Rgo)l\(iﬁ, hoa triffometan RS N~ Hwk hiéa Corey-Chaykovsky ~Chaykovsky R% A N -
OH == OR®
O‘S ~CF3 i
(10) (11) (12) (13)
phan ng
phén dng chuyén vi Rﬁ phan (mg e
d\uy phan Lumus thuy phan HO N'N’ o
N’Lo Lk
;:i‘ ()
{14} (16} (16)
phan img Phﬁ"‘l’““e‘}"éﬁ bo o . phan ingaminhéa
mm( héa nhém bito v¢ A N khet A N
J\ R? - R! w2
'2 H.
(1 {18) (ib)

Hop chét (11) c6 thé duoc diéu ché béang cach cho hop chét (10) phan ung
v&i N-phenylbis(triflometansulfonimit) va bazo. Cac vi du vé bazo bao gdm natri
hydroxit, kali hydrox1t natri carbonat, kali carbonat, xesi carbonat, trikali phosphat,
natri metoxit, natri etoxit, trietylamin, diisopropyletylamin, pyridin, 1, 8-
diazabixyclo[5.4.0Jundec-7-en va tuong tu.

Hop chét (12) c6 thé dugc diéu ché bang cach cho hop chét (11) phan tmg
v6i céc acrylat. Phén img nay dugc thuc hién béng cach str dung bazo va chét xac
tac paladi va, néu can, phéi tir phosphin cfing c6 thé duoc st dung. Acrylat dugc sir
dung bao gdm tert-butyl acrylat metyl acrylat, etyl acrylat va tuong tu. Chét xtc
tac paladi dugc str dung bao gbm paladi(Il) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(1l),
diclobis(trietylphosphin)paladi(Il), tris(dibenzylidenaxeton)dipaladi(0), 1,1’-
bis(diphenylphosphino)feroxen paladi(II) clorua, paladi(Il) axetat va tuong tu. Cac
vi du vé phdi tir phosphin bao gbm triphenylphosphin, 2,2’-
bis(diphenylphosphino)-1,1°-binaphtyl, 2-(di-tert-butylphosphino)biphenyl, 2-
(dixyclohexylphosphino)biphenyl, 2-(dixyclohexylphosphino)-2’ ,6’-dimetoxy-
1,1>-biphenyl, 2-(dixyclohexylphosphino)-2’,4’,6’-triisopropyl-1,1 ’-biphenyl, 2-
(dixyclohexylphosphino)-2’-(N,N-dimetylamino)biphenyl, 1,1’-
bis(diphenylphosphino)feroxen, tri-tert-butylphosphin, trixyclohexylphosphin,
(9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin), tri(o-tolyl)phosphin va
tuong ty. Cac vi du v& bazo bao gdm natri hydroxit, kali hydroxit, natri carbonat,
kali carbonat, xesi carbonat, trikali phosphat, natri metoxit, natri etoxit, trietylamin,
diisopropyletylamin, pyridin, 1,8-diazabixyclo[5.4.0Jundec-7-en va tuong tur.
Trong budc nay, vi du, thiét bi tbng hop vi séng nhu Initiator do Biotage sén xuét
va tuong tu cling cd thé duoc sir dung.
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Hop chét (Ic) ¢6 thé dugc diéu ché tir hop chét (19) theo phuong phép sau.

‘ phan dmg ‘ phén {mg phiin }'mg Horner- ‘
O amit hoa O | khu Emmons 0 ot
Br OH Br N.g~ Br
o] o o
(19) {21) (22)
phin (g chén carbon
ha h mumw Vit
phén Ung xyclopropan phén (mg phan tmg chuy én v phin (g thé ki nin bing
héa Corey-Chaykovsky ley phan Cumus J< o
\V N’LLO
(23) (24)
‘ ‘ phan img logi bé
o % t[l,:x.;np‘;:z Y& Rl e ‘;‘;III boa A2 Rk aihom bdo v&
RO R VNTTo
0 VN ° o N o N
(26} 27 (28)
phan {mg amin héa khir va
‘ phin img bio v¢ nhom phin img logi bo ‘
A O chirc nang nhom bio v¢ A O
N 1 N 5N 2
R \V NH, R VAL R nR
o o} A\ o H
o7 0 {ic)
(29) (30} /i\
I‘\ 2 4
0 do phan ung 4

Hop chét (Id) ¢6 thé duoc didu ché tir hop chét (31) theo phwrong phép sau.

phan tmg Heck
Ra'o Br RG'O — > g?

(32)

(31)
phan tmg
chuyux vi
C umus
(35)
phan Gng logi bo l‘
nhém bao v§ A
—_—
/N
o]
38)

phén dng amin hda khir va
phin img bao ¥¢ nhom

\/"NH;

phan ing xyclopropan
héa Corey-
(.hayknveky

phdn (mg
thay phén

phéan (mg
thay phin

ph:m ing O
umn héa 3 O o
+
R V N)LO
(o] H .
(36)
phin g foai bd

‘.‘ nhom bao vé A i
N R‘ B —————— 1N R2
R N
o]

(39)

chire ning

Hop chit (32) cé thé dugc didu ché bing céch cho hop chat (31) phén ing
voi cac acrylat. Phan ing nay dugc thuc hién bang cach str dung bazo va chét xic
tac paladi, néu can thiét, va phéi tir phosphin cling c6 thé duoc sir dung. Acrylat
duoc st dung bao gbm tert-butyl acrylat, metyl acrylat, etyl acrylat va twong tu.
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Chét xtc tac paladi duge st dung bao gbm paladi(Il) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il),
diclobis(trietylphosphin)paladi(II), tris(dibenzylidenaxeton)dipaladi(0), 1,1°-
bis(diphenylphosphino)feroxen paladi(II) clorua, paladi(Il) axetat va tuong tu. Cac
vi du vé phéi tir phosphin bao gdm triphenylphosphin, 2,2’-
bis(diphenylphosphino)-1,1’-binaphty], 2-(di-tert-butylphosphino)biphenyl, 2-
(dixyclohexylphosphino)biphenyl, 2-(dixyclohexylphosphino)-2’,6 ’-dimetoxy-
1,1°-biphenyl, 2-(dixyclohexylphosphino)-2°,4’,6’-triisopropyl-1,1° -biphenyl, 2-
(dixyclohexylphosphino)-2’-(N,N-dimetylamino)biphenyl, 1,1’-
bis(diphenylphosphino)feroxen, tri-tert-butylphosphin, trixyclohexylphosphin,
(9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin), tri(o-tolyl)phosphin va
tuong tu. Cac vi du vé bazo bao gdm natri hydroxit, kali hydroxit, natri carbonat,
kali carbonat, xesi carbonat, trikali phosphat, natri metoxit, natri etoxit, trietylamin,
diisopropyletylamin, pyridin, 1,8-diazabixyclo[5.4.0Jundec-7-en va tuong tu.
Trong budc ndy, vi dy, thiét bi tng hop vi séng nhu Initiator do Biotage san xuét
va tuong tu cling co thé dugc st dung.

So dd phan tng 5
Hop chét (Te) c6 thé duogc didu ché tir hop chét (40) theo phuong phap sau.

phén tmg Horner- phin dng xyclopropan phdn tng
Emmons hoa Corcy -Chaykovsky thiry phan
OR5 ——
Br
(43)

(40) (41) (42)

phan g thé ki nhén
phan tmg

phan img chuyén vi bdi rugu va phén img O
Curlms bao v§ nhém chirc nang o thity phén )<
—_—
RG'O N J\o HO )k
H

(46)

(44)

(45)
phan img phan iing logi bd phan ing amin héa
cumt héa nhém béo v¢ khu
R N RY N
(48)

(le)

(47)
So db phan tmg 6
Hop chét (If) c6 thé duoc didu ché tir hop chét (49) theo phuong phép sau.
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phén tmg xyclopropan phan img
L)\ phan \ing Horner-Emmons i Ng hoa Corey-Chaykovsky | N thiy phén | N
5 - ORS e
T e OR Br B P OH
(0]
(49) (50) (51) (52)
phan {mg phan {mg thé ki nhan
chuyén vi bdi rugu va phin ng N phan g
Curtius N o bao vé nhém chire ning 0 )< thily phin NS o
— X )< &0 N > o J )<
Br N“O R N o N~
(53) ° 54 o (55)
phan img A Ns phjl?é:?%ilzg‘i’_bé A Ny phin (mg amin héa A N
amit hoa ' | o a0 V& o | khir ' |
R? N F L R"N 7 > R1.N Z R2
© i /°< ° e o N
(56) (57) an

So d6 phan tmg 7
Hop chét (Ig) ¢6 thé duoc diéu ché tir hop chét (58) theo phuong phép sau.

phan img Homer- ]fgl:z,::;g j‘gg;oi?s:;? phan {mg 5 phan {mg chuyén vi
Br S Emmons Br 5 y-hay Y Br s thiy phan ~ °F S _Curtius
s R — - —_——
\CK.;O OR® ORS OH
(58) 9 O ®0) O ey ©
phan g chén carbon
monoxit, v o han
Br. - PR p g (o}
S o phan img Ll:;(;\l: nhin bang RS‘O s o thily phan
— ————>» HO S 0
o ’ A
H N O o
(62) phén tng loai bo (63) (64) H

nhém bao vé

phén img
\\nmit héa
o phan ing amin héa
Khir vé phan img bio RO phan ung
RO N s v nhém chite ning thuy phén S o
— —_— —
NH, NR NJLOJ<

o” o
(65) (86) - (67) )< (69)

phén ing - i1z
X phan g loai b

amit hdéa PN

nhém bio vé

0]
Ay s o
R? " R2 A.N S
R! =
©8) O /?< o) NH;

phén Vg loai bé\ /phén {mg amin héa
nhém bio vé khir

_“Z

(19

So dd phan tmg 8
Hop chét (Th) c6 thé duoc didu ché tir hop chét (71) theo phuong phép sau.
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phan img Homer- phan Gng xyclopropan

S 5 han on,
s Y o Emmons s hoa Corey-Chaykovsky ¢ t[}’l o g
BN \ s \ _thuy phan
' | B SN OR 8N OR® ’L
@ 72 ° @y O 74
phan ing amin héa phén tng chm uarbon monoxit,

phan {mg chuyén vi phdn {mg loai b Khir va phan (mg bio

Curtius S\ \ 0 nhém bao v¢ )i \ ve nhém chirc nang /k phan (mg thé kl “haﬂ biing rrgu
—_—
Br™ N NJ'LOJ< Br” N
N NH,

(75) (76) 77) 0
RSO \n/L phan img Ho phén img ﬁ S\ \ phin img logdb<
_ thiy phan Yk _amithéa F R" TOH\N N-R nhom bio v e
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o o R N R
@ )< o © )0< ©0) X ° m A

So dd phan tmg 9
Hop chét (1i) c6 thé dugc diéu ché tir hop chét (81) theo phuong phép sau.

o)
(81) (82)

phn g phén tmg chuyén vi phin (g loai bo R
I\ ORS thiiy phén 1\ __ Cutius /O\V\ uh6m bio vé r/%
Br S ———>» Br S OH s "
© (83)

(84)

phin img min héa phan ting chén carbon

n , amin hoa monoxit, va phan (mg
khir va phan g bao 1\ han tme thé ki nhan bi R6O I\ X .
vé& nhém chirc nang r~ g N.R2 phin img n(;m: vheln bing S N.R2 thiy phan
——— (o]
—
O)\O O)\O

K o K

1\ phan img N |\ phan img loai bo A
HO S .R?  amit hoa RY S .R? nhém bio v¢ 1.Iil [ ) 2
0 N _— o) N R S .R

Iz

[e)ge] 0o

? ° W
@) P (89) K
So d6 phéan tmg 10
Hop chét (Ij) ¢6 thé duogc didu ché tir hop chét (70) theo phuong phép sau.

han (g amin héa khwt phan tmg loai bo
A‘N 7 g P : nhém bio vq‘; A‘l}] 2

! — RT =
R L OH
NH, N g

(70) (89) (i) o

So dd phan tmg 11
Hop chét (k) ¢6 thé dugc didu ché tir hop chét (89) theo phuong phép sau.

O . o] . [0}

phan img bdo v¢ A phan ung loai bo
~ e nhom bdo vé v
NN s _ N S N S

—_—

1 = 1 = 1 =
R N’LTO\}/ R N,L\n,o\‘/ R Ny
0 (90) FGC/KO 0 (91 /KO
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S i
o’lv A 9

phan (ing cong N 78 phin img logi bo A‘N g
i R? = nhom bao vé ) _
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e N N,L\/YOH
H
F3C (e}
(92) (k)
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So d6 phan tmg 12
Hop chét (Iaa) c6 thé duoc didu ché tir hop chét (6) hodc hop chat (4) theo

phuong phép sau.
R%j\@\v o e
Sk e

®) RE, '\s/ o
"Q"ﬂj\ok

. 6b)
. phén {mg chén carbon (
phuong phép phin monoxit, Vi +

gidi mudi dong RS,

. , monote X s
Bra S AR an &n vi B phan (mg thé kj nhin o
S T e G NG = B O
‘ e, "y
H 'u (*) H
(4)

g LOH
(4a) g/ ) (6a)

Q o .
phan ing s phan ang A s phén u-n% }oar};o A s
thity phan H 1 o amit hoa N ) o nhom bio v§ N 1
— AX— — = ik— — «® .
"u ”ﬁ "Nﬁz

(7a) (8a) (9a)
(o]
phén tmg amin hoa khir ~ A{ )KQV
N
- ! {
R! v, JR2
e
N
{laa)

So db phan g 13
Hop chét (Iga) c6 thé dugc didu ché tir hop chat (61) hodc hop chit (63)
theo phuong phép sau.

-76-



25589

phuong phap phin
giai muoi dong phén img chuyén vj 5

Br s phén phi d6i quang B'\Qq Curtius s 0
OH = . - = y
e oK
0 H

(o]
(81) (61a) phan img chén carbon (622)
monoxit, va
phan tmg thé ki nhin
bang rugu
o} 0 .
RS, phuong phap R% RY, phin tmg
< P (&) o) N ~
oj\(_:zq\ i phan gidi HPLC ._,S )OL N JOL J< thiyphin  Ho” s o
N © ¢H o ”” © = "'N’u‘oJ<
(63) (63b) (63a) A
phan img logi bo (©4a)
nhém bdo vé phan tng
o amit héa
o phan img amin héa X o
Kkhir va phan (g bio RO’ 7 s phan ing o]
REO” N s v nhém chirc ning ={__, gz thuyphin  HO ] Ay s
= -_— N — == 2 1
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(652) (66a) P (672) © k (69a)
phi'n ung phan (g loai bo
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[o]
A‘f:l A s
RO = R Ay S
e
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(68a) © )o< (70a) ’

phan tmg loai bb\ / phin (g

nhém bao v¢ amin hoa khir

[e]
A~N s
'y _ )
R "lN-R
H

(iga)
Vfduthgclﬁénséngché

Sau déy, sang ché duoc mé ta chi tiét ¢6 dua vao cac vi dy, cac vi du thir
nghiém va céc vi du bao ché. Tuy nhién, cac vi du ndy khong giéi han sang ché va
sang ché co thd dugc cai bién trong pham vi cia sang ché.

Thuat ngit “nhiét d§ trong phong” trong cic vi du dudi day thuong nim
trong khoang tir 10°C dén khoang 35°C. Ty 1é ctia dung mdi tron 1an 13, trir phi c6
quy dinh khac, ty 1¢ tron theo thé tich va % c6 nghia 13 % trong lugng trir phi ¢
quy dinh khac.

Trong séc ky cot silicagel, chi thi NH c¢6 nghia 1a st dung silicagel c6 lién
két aminopropylsilan. Trong HPLC (sic ky 1ong hiéu nang cao), chi thi C18 c6
nghfa 13 sir dung silicagel c0 lién két octadexyl. Trir phi c6 quy dinh khac, ty 1€ cta
c4c dung moi rira gia 1a ty 1€ tron theo thé tich.

Trong céac vi du dudi day, cac chit viét tit sau dugc sir dung.
mp: diém néng chiy
MS: khéi phd
[M+H]", [M-H]: dinh ion phén tr
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M: ndéng d6 mol

N: chuén

CDCl;: clorofom

DMSO-dg: dimetyl sulfoxit d& duge dotori hoa
'H NMR: cong huéng tlr hat nhén proton
LC/MS: khéi phd két sic ky 1éng

ESI: ion hoéa phun dién tur

APCI: ion héa héa hoc tai ap suét khi quyén
THF: tetrahydrofuran

DMF: N,N-dimetylformamit

DMSO: dimetyl sulfoxit

TFA: axit trifloaxetic

SFC: séc ky 10ng siéu téi han

TEA: trietylamin

AA: axit axetic

DMAP: 4-dimetylaminopyridin

'H NMR duoc xé4c dinh bing Fourier-transform NMR. Pbi véi cac phép
phan tich, ACD/SpecManager (tén thuong mai) va twong ty dugc sir dung. Pinh
th& hién proton rat yéu ctia nhém hydroxyl, nhém amino hogc twong ty 1a khong

duogc mo ta.

MS duge xac dinh bang LC/MS. V& phuong phap ion héa, phuong phéap
ESI hoic phuong phap APCI duoc sir dung. S6 lidu biéu thi cée tri sO xéc dinh
duoc (thuc nghiém). N6i chung, dinh ion phén tit 1a dugc quan sat thdy. Tuy nhién,
néu hop chit c6 nhom tert-butoxycarbonyl, thi dinh khéng c6 nhém tert-
butoxycarbonyl hodc nhom tert-butyl c6 thé duoc quan sat dudi dang manh ion.
Néu hop chit ¢6 nhém hydroxyl, thi dinh khong ¢6 HO c6 thé duoc quan sat dudi
dang manh ion. Trong trudong hop mudi, néi chung dinh ion phan tir hodc dinh
manh ion cla dang tu do dugc quan sat théy.

Pon vi néng d6 mau (c) trong phép quay quang la ([a]p) 12 g/100ml.

V& céc tri s6 phan tich nguyén t& (phan tich), c4c tri s6 theo tinh todn (Iy
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thuyét) va cée tri s6 x4c dinh dugc (thyc nghiém) duoc md ta.
Vidul

4-(trans-2-aminoxyclopropyl)-5-metyl-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)thiophen-
2-carboxamit dihydroclorua

A) (E)-etyl 3-(5-bromo-2-metylthiophen-3-yl)acrylat

Hdn hop gdmkali tert-butoxit (4,59g) va THF khan (60ml) dugc b6 sung
thém etyl dietylphosphonoaxetat (7,5ml) & -5°C, va hén hop nay duge khudy trong
20 phut. Hon hop phén tmg nay duoc bd sung thém hdn hop gbém 5-bromo-2-
metylthiophen-3-carbaldehyt (7,0g) va THF khan (10ml) & -5°C, va hén hop thu
duoc duge khudy trong 30 phit. Hon hop phén tmg nay duoc bd sung thém nude
(100ml), va hdn hop thu duge dugc chiét hai 14n béng etyl axetat (100ml mdi 1an).
Céc chit chiét dugc két hop lai, lam kho béng natri sulfat khan, va dugc ¢d duéi ap
suat giam dé thu dugc hop chit néu & d& muc (7,2g).

"H NMR (400 MHz, DMSO-dg) 8 1,17-1,35 (3H, m), 2,45 (3H, 5), 4,19 (2H, q, T =
5.8 Hz), 6,40 (1H, d, = 15,7 Hz), 7,48 (1H, d, ] = 15,7 Hz), 7,78 (1H, 5).

B) Etyl trans-2-(5-bromo-2-metylthiophen-3 -yl)xyclopropancarboxylat

Huyén pht chita natri hydrua (50% trong dau, 2,26g) trong DMSO (50ml)
duoc bd sung thém trimetylsulfoxoni iodua (10,4g), va hdn hop thu dugc duoc
khudy & nhiét do trong phong trong 1 gio. Hon hop phan tng nay duoc bd sung
thém hdn hop gdm etyl (E)-etyl 3-(5-bromo-2-metylthiophen-3-yl)acrylat (6,5g) va
DMSO (30ml), va hén hop thu duge duoc khudy & nhiét do trong phong trong 4
gid. Hon hop phén (mg nay duoc bd sung thém nude da (200ml), va hon hop thu
duoc duge chiét bang etyl axetat (100ml, hai 14n). Céc chit chiét duoc két hop lai,
duoc rira biang nudc mudi bdo hoa (100ml), 1am kho béng natri sulfat khan, va
duoc o dudi ap suat giam. Chét cin dugc tinh ché bing sic ky cot silicagel
(hexan/etyl axetat) d8 thu duoc hop chét néu & d& muc (3,5g).

"H NMR (400 MHz, DMSO-dg) 8 1,23 3H, t, J = 5,2 Hz), 1,24-1,29 (1H, m),
1,30-1,40 (1H, m), 1,86-1,90 (1H, m), 2,23-2,28 (1H, m), 2,33 (3H, s), 4,09 (2H, q,
J=17,1 Hz), 6,82 (1H, s).
C) Axit trans-2-(5-bromo-2-metylthiophen-3 -yl)xyclopropancarboxylic

Etyl trans-2-(5-bromo-2-metylthiophen-3-yl)xyclopropancarboxylat
(500mg) dugc hoa tan trong metanol (8ml), hén hop gdm natri hydroxit (138mg)
va nudc (2ml) duoc bd sung & 0°C, va hdn hop thu duge duoc khudy & nhiét do
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trong phong trong 2 gio. Hbén hop phan tng nay dugc ¢d dudi ap sudt giam, va
duoc didu chinh dén d6 pH = 6 bang axit clohydric 2mol/l & nhiét do bén trong
khong 16n hon 10°C. Chét rén két tia duoc gom lai bang céach loc va lam kho dudi
ap suat giam 8 thu dugc hop chét néu & dé myc (350mg).

'HNMR (400 MHz, DMSO-dg) § 1,22-1,27 (1H, m), 1,31-1,36 (1H, m), 1,72-1,76
(1H, m), 2,19-2,24 (1H, m), 2,34 (3H, 5), 6,79 (1H, 5), 12,31 (1H, brs).

D) tert-butyl (trans-2-(5 -bromo-2-metylthiophen-3-yl)xyclopropyl)carbamat

Hdn hop gbém axit trans-2-(5-bromo-2-metylthiophen-3-
yl)xyclopropancarboxylic (1,5g) va ruou tert-butyl (70ml) duoc bb sung thém
trietylamin (8,3ml) va diphenylphosphoryl azit (3,7ml) & nhiét d6 trong phong, va
hdn hop thu duge duge khudy & 90°C trong 16 gid. Hon hop phan tmg nay dugc
giam nhiét do dén nhiét d6 trong phong, va dugc c6 dudi 4p suét giam. Chét can
duoc bd sung thém nuée (100ml), va hdn hop thu dugc dugc chiét hai 14n bang
etyl axetat (200ml mdi 14n). Céc chét chiét dugc két hop lai, dugc rira béing nudc
mudi bo hoa (100ml), 1am khd béng natri sulfat khan, va dugc c6 dudi ép suét
giam. Chét cin duoc tinh ché bing sic ky cot silicagel (hexan/etyl axetat) dé thu
duoc hop chét néu & d& muc (0,75g).

'H NMR (400 MHz, DMSO-dg) 8 0,99-1,05 (2H, m), 1,38 (9H, s), 1,72-1,76 (1H,
m), 2,35 (3H, 5), 2,52-2,54 (1H, m), 6,72 (1H, 5), 7,20 (1H, ).

E) Metyl 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5 -metylthiophen-2-
carboxylat

Hén hop gdm  tert-butyl  (trans-2-(5-bromo-2-metylthiophen-3-
yl)xyclopropyl)carbamat  (1,3g), diisopropyletylamin (3,42ml), diclo(1,1’-
bis(diphenylphosphino)feroxen)paladi (0,96g) va metanol (45ml) duogc gia nhiét
trong méi trudng cacbon monoxit (10atm) ¢ 80°C trong 16 gio. Sau khi gidm nhiét
d6 xudng nhiét d6 trong phong, chét khong tan duoc loc hét, va chét loc duge co
dudi &p suét giam. Chét cin dugc tinh ché bing séc ky cdt silicagel (hexan/etyl
axetat) dé thu duoc hop chét néu & d& muc (0.90g).
"H NMR (400 MHz, DMSO-dg) & 1,05-1,15 (2H, m), 1,36 (9H, s), 1,73-1,78 (1H,
m), 2,47 (3H, s), 2,50-2,55 (1H, m), 3,76 (3H, s), 7,25 (1H, brs), 7,34 (1H, s).

F) Axit 4-(trans—2-((tert—butoxycarbonyl)amino)xyclopropyl)—S—metylthiophen—Z-
carboxylic

Metyl 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
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metylthiophen-2-carboxylat (900mg) duge hoa tan trong metanol (45ml), hdn hgp
gdm natri hydroxit (1160mg) va nudc (15ml) dugc bd sung vao & 0°C, va hon hop
thu duge duge khudy & nhiét do trong phong trong 16 gio. Hon hop phan Gng nay
duoc c6 dudi ap sudt giam, va nude (10ml) duge bb sung vao chét cin. Hon hop
nay dugc diéu chinh dén d6 pH = 6 bang axit clohydric 2mol/l & nhit d0 trong
thiét bi phan tmg khong 16n hon 10°C, va dugc chiét bang dung dich metanol-
diclometan 20% (100ml m&i 1An). Céc chét chiét dugc két hop lai, lam kho bang
natri sulfat khan, va duoc c6 dudi ap suét giam dé thu duoc hop chét néu & dé muc
(660mg).

'HNMR (400 MHz, DMSO-dg) & 1,02-1,07 (2H, m), 1,38 (9H, s), 1,72-1,76 (1H,
m), 2,45 (3H, 5), 2,49-2,54 (1H, m), 7,24 (2H, 5), 12,79 (1H, s).

G) tert-butyl (trans-2-(2-metyl-5-((5-metyl-1 ,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat

Axit 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (100mg), 5-metyl-1,3,4-thiadiazol-2-amin (44,8mg) va
trietylamin (0,187ml) dugc hoa tan trong DMF (3,0ml), va hdn hop nay duge lam
lanh dén 0°C. O-(7-Azabenzotriazol-1-y1)-N,N,N’,N’ -tetrametyluroni
hexaflophosphat (153mg) duogc b sung vao, va hdn hop thu dugc dugc khudy &
nhiét d6 trong phong qua dém. Hbn hop phan tmg nay duogc rét vao nudc, va hén
hop thu dugc dugc chiét bing etyl axetat. Chét chiét duoc rira lién tuc bing dung
dich nudc natri hydro carbonat béo hoa va nudce mudi bio hoa, 1am kho bang natri
sulfat khan, va dugc ¢ dudi ap suét giam. Chét cin thu dugc dugc tinh ché bang
séc ky cot silicagel (hexan/etyl axetat) va dugc c6 dudi ap suat giam. Chét cgn thu
duoc duoc pha lodng béng etyl axetat-THF, dugc rira lién tuc béng nudc va nude
mudi bio hoa, 1am kho bing natri sulfat khan, va dugc c6 dudi ap suét giam dé thu

duoc hop chét néu & d& muyc (64mg).
MS: [M+H]" 395,2.

H) 4-(trans-2-aminoxyclopropyl)-5-metyl-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit dihydroclorua

Hdn hop gdm tert-butyl (trans-2-(2-metyl-5-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (64mg), etyl axetat (Sml) va
metanol (2ml) dugc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l
(0,811ml) & nhiét d9 trong phong, va hén hop thu dugc duge khudy & nhiét do
trong phong trong 3 ngay. Chét rén két tia duge gom lai bang cach loc va lam kho
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dudi 4p suat giam 8 thu duge hop chét néu & dé muc (45mg).
Vidu?2

4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua

Hdn hop gdm 4-(trans-2-aminoxyclopropyl)-5-metyl-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua (42mg), natri hydro carbonat
(38,4mg), THF (0,5ml) va metanol (0,5ml) dugc b sung thém
xyclopropancarbaldehyt (13pl) & nhiét dd trong phong. Trong mdi trudng nito, hdn
hop phan tmg nay dugc khudy & 50°C trong 1,5 gio va ¢ nhiét d9 trong phong
trong 1 gi®. Hon hop phéan tng nay duge bd sung thém xyclopropancarbaldehyt
(8,8u) & nhiét d6 trong phong, va hén hop thu dugc duge khudy & 50°C trong 1,5
gid trong moi trudng nito va ¢ nhiét do trong phong trong 30 phut. Natri bohydrua
(8,7mg) dugc bd sung thém trong khi 1dm lanh bing nudc d4 va hdn hgp phén tmg
nay duoc khudy trong 30 phut trong méi trudng nito. Trong khi lam lanh bing
nudce d4, hén hop phan ing nay dugc bd sung thém etyl axetat (5Sml), nu6e va dung
dich nudc natri hydro carbonat bdo hoa, va hdn hop thu dugc dugce chiét bang etyl
axetat. Chat chiét duogc rira bang nudce mudi béo hoa, va 16p chira nude dugce chiét
bang hon hop gdm ety1 axetat va THF. Lép httu co hdn hgp duge lam kho bang
natri sulfat khan, va dung mdi dugc cho bay hoi dudi ap suét giam. Chét cén duoc
rira bang hdn hop gbm etyl axetat va diisopropyl ete, va dugc hoa tan trong
metanol. Dung dich hydro clorua/metanol 2mol/l (2ml) duoc b sung vao, va hdn
hop nay dugc c6 dudi ap suét giam. Chét cin dugc két tinh tir etanol/diisopropyl
ete dé thu dugc hop chét néu & d& muc (25,9mg).

'H NMR (300 MHz, DMSO-dg) 8 0,33-0,43 (2H, m), 0,55-0,65 (2H, m), 1,06-1,14
(1H, m), 1,16-1,27 (1H, m), 1,53-1,62 (1H, m), 2,40-2,47 (1H, m), 2,52 (3H, s),
2,62 (3H, s), 2,85-3,02 (3H, m), 7,85 (1H, brs), 9,24 (2H, brs), 12,66 (1H, brs).

Vidu3

5 -(trans—2-((xyclopropylmetyl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexyl)— 1-
metyl-1H-pyrazol-3-carboxamit hydroclorua

A) Metyl 1-metyl-5-(((triflometyl)sulfonyl)oxy)- 1H-pyrazol-3-carboxylat

Hdn hop gdm metyl 5-hydroxy-1-metyl-1H-pyrazol-3-carboxylat (2,404g),
diisopropyletylamin (5,38ml) va DMF (24ml) dugc bd sung thém N-
phenylbis(triflometansulfonimit) (6,05g) ¢ 0°C, va hdn hop thu duge duge khudy &
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nhiét do trong phong qua dém trong moi trudng nito. Hon hop phan tmg nay duoc
rét vao nudc, duoc chiét bang etyl axetat, dugc rira bang nuéce mubi bdo hoa, lam

kho biing natri sulfat khan, va dugc ¢6 dudi 4p sudt giam. Chat cin thu duge duge
finh ché bing sc ky c6t silicagel (hexan/etyl axetat) va dugc cd dudi ép suat giam
dé thu dugce hop chét néu & d& muc (3.92g).

'H NMR (300 MHz, CDCl;) § 3,92 (3H, 5), 3,94 (3H, 5), 6,69 (1H, 5).

B) Metyl 5-((1E)-3-tert-butoxy-3-oxoprop-1-en-1-yl)-1-metyl- 1H-pyrazol-3-
carboxylat

Hdn hop gdm metyl 1-metyl-5-(((triflometyl)sulfonyl)oxy)-1H-pyrazol-3-
carboxylat (890mg), tert-butyl acrylat (1,35ml), tri(o-tolyl)phosphin (188mg),
paladi axetat (69,3mg), trietylamin (1,29ml) va DMF (8ml) dugc khudy & 80°C
trong 3 gi® trong moi trudng nito. Hdn hop phéan tmg nay dugc rét vao trong nudc
& nhiét do trong phong, va hén hop thu dugc duge chiét béng etyl axétat, duoc rua
bing nudc mubi bio hoa, 1am khd bang natri sulfat khan, va dugc cd dudi ap suét
giam. Chéat cin thu dugc dugc tinh ché bing séc ky cot silicagel (hexan/etyl axetat)
va duogc c6 dudi 4p sudt giam 8 thu duge hop chét néu & dé myc (144mg).

'HNMR (300 MHz, CDCl3) & 1,53 (9H, s), 3,93 (3H, 5), 4,02 (3H, 5), 6,34 (1H, d,
1=15.9 Hz), 7,07 (1H, s), 7,45 (1H, d, T = 15,9 Hz).

C) Metyl 5 ~(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-1 -metyl-1H-
pyrazol-3-carboxylat

Béng phuong phép twong tu nhu phuong phép cia vi du 1, budc B, thu
dugc hop chét néu & dé muc.

MS: [M+H]" 281,2.
D) Axit 2-(3-(metoxycarbonyl)—1-mety1—1H—pyrazol-S-yl)xyclopropancarboxylic

Metyl  5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-1 -metyl-1H-
pyrazol-3-carboxylat (135mg) dugc bd sung thém axit trifloaxetic (2ml) & 0°C, va
hdn hop thu duge duge khudy & nhiét do trong phong trong 4 gi¢r va dugc c6 dudi
ap sudt giam. Nudc dugc b6 sung vao chét cin, va hon hop thu duge dugce chiét
bing etyl axetat, dugc rira lién tuc bang nudc va nudce mudi bao hoa, 1am kho bang
natri sulfat khan, va dugc c6 dudi ap suét giam. Chét cin thu dugc dugc pha lodng
bang etyl axetat va dung dich nudc natri hydro carbonat bdo hoa. Lép chira nudce
duoc tach ra, dugc axit hoa béang axit clohydric 2mol/l, va dugc chiét bang etyl
axetat. Chat chiét dugc rira lién tuc bing nudc va nudce mubi bdo hoa, 1am khé
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bang natri sulfat khan, va dugc ¢d dudi 4p sudt giam. Chét cin dugc pha lodng
bang toluen va dugc cd dudi 4p sudt giam dé thu dugc hop chit néu & d& muc
(100mg).

MS: [M+H]225,1.
E) 5-(trans—2-((xyc1opropylmetyl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexyl)- 1-
metyl-1H-pyrazol-3-carboxamit hydroclorua

Bang phuong phap tuong ty nhu phuong phép cua vi du 1, cac bude D, F,
G va H va vi du 2, thu dugc hop chét néu & d& muc.

Vidu4
5-(trans-2-aminoxyclopropyl)-N-(4,4-difloxyclohexyl)-1-metyl- 1H-pyrazol-3-
carboxamit hydroclorua

Bang phuong phap tuong tw nhu phuong phép cia vi du 3, cac budc A, B,
CvaDvavidu 1, cac bude D, F, G va H, thu dugc hop chét néu & dé muc.

Vidu5

4-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)-2-naphtamit
dihydroclorua

A) 3-bromo-N-metoxy-N-metyl-1-naphtamit

Axit 3-bromo-1-naphtoic (3,00g), N,O-dimetylhydroxylamin hydroclorua
(1,32g), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (2,80g) va 1-
hydroxybenzotriazol khan (1,94g) duwoc hoa tan trong DMF khan (60,0ml),
trietylamin (4,16ml) dugc bd sung vao, va hdn hop thu duge duoc khudy & nhiét
d6 trong phong trong 16 gio. Nude duge bd sung vao hon hgp phan Umg nay, va
hdn hop thu duogc dugc chiét bang etyl axetat. Chét chiét duoc rira lién tuc bing
nuée va nude mudi bio hoa, 1am kho bing natri sulfat khan, va duge ¢b dudi dp
suét giam. Chét cin dugc tinh ché bang sic ky cot silicagel (hexan/etyl axetat) dé
thu duoc hop chéit néu & dé muc (2,69g).

MS: [M+H]" 293,9.
B) 3-bromo-1-naphtaldehyt

Dung dich chita 3-bromo-N-metoxy-N-metyl-1-naphtamit (2,69g) trong
THF (50,0ml) dugc bd sung thém tir tir dung dich diisobutyl nhém hydrua toluen
1,5mol/1 (9,15ml) & 0°C, va hdn hgp thu duge dugc khudy & 0°C trong 2 gid trong
mdi truong nito. Hon hop phén ing nay dugc bd sung thém axit clohydric lmol/l &
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0°C, va h6n hop thu dugc dugce chiét bé‘mg etyl axetat. Chét chiét dugc rira lién tuc
bing nuée va nuée mudi bio hoa, 1am kho béng natri sulfat khan, va dugc ¢ dudi
&p suét giam. Chét cgn thu dugc dugc tinh ché bang sic ky cot silicagel (hexan/etyl
axetat) dé thu dugc hop chit néu & d& muc (1,52g).

'H NMR (300 MHz, CDCl;)8 7,57-7,66 (1H, m), 7,67-7,74 (1H, m), 7,84 (1H, d, J
= 8.3 Hz), 8,06 (1H, d, J = 2,3 Hz), 8,26 (1H, s), 9,16 (1H, d, J = 8,7 Hz), 10,36
(1H, s).

C) (E)-tert-butyl 3-(3-bromonaphtalen-1-yl)acrylat

Lithi clorua (0,28g) duoc lam khd trong chén khong, va axetonitril
(20,0ml) duoc bd sung vao. Hon hop nay duoc bd sung thém 3-bromo-1-
naphtaldehyt (1,52g) va tert-butyl dietylphosphonoaxetat (1,71g) & 0°C, va hén
hop thu dugc duge khudy & 0°C trong 5 pht trong mdi trudng nito. Hon hop phén
ung nay dugc bd sung thém 1,8-diazabixyclo[5.4.0Jundec-7-en (1,02ml) & 0°C, va
hdn hop thu dugc duge khudy & nhiét do trong phong trong 18 gio trong moi
truong nito. Nudce dugc bd sung vao hdn hop phan Gmg nay & nhiét do trong phong,
va hdn hop thu duge duge chiét bang etyl axetat. Chét chiét dugce rira lién tuc bing
nude va nude mudi bio hoa, lam khod bang natri sulfat khan, va dugc ¢d dudi ap
sut giam. Chét cin dugc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) dé

thu duoc hop chét néu & d& muc (1,93g).
'H NMR (300 MHz, CDCly) & 1,57 (9H, s), 6,46 (1H, d, J = 15,9 Hz), 7,51-7,61
(2H, m), 7,75-7,82 (2H, m), 8,02 (1H, d, J = 1,5 Hz), 8,10-8,16 (1H, m), 8,32 (1H,
d, J=159 Hz).
D) 4-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)-2-naphtamit
dihydroclorua

Béng phuong phép twong tw nhu phuong phép ctia vi du 1, cac bude B, D,
E, F, G va H va vi du 3, budc D, thu dugc hop chét néu & dé muc.
Vidub6
N-(5-metyl-1,3,4-thiadiazol-2-yl)-4-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-2-naphtamit hydroclorua
A) tert-butyl (trans-2-(3-((5-metyl-1,3 ,4-thiadiazol-2-yl)carbamoyl)naphtalen-1-
yl)xyclopropyl)((tetrahydro-2H-pyran-4-yl)metyl)carbamat

4-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-yl)-2-
naphtamit dihydroclorua (56,6mg) va natri hydro carbonat (3 5,9mg) dugc hoa tan
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trong THF (5,00ml)/metanol (5,00ml), va tetrahydro-2H-pyran-4-carbaldehyt
(19,5mg) dugc bd sung vao. Trong mdi trudng nito, hdn hop phén Gng ndy dugc
khudy & 60°C trong 3 gid, va natri bohydrua (10,8mg) dugc bd sung vao & 0°C.
Hon hop phan tng nay dugc khudy & nhiét do trong phong trong 2 gio, Hbn hop
phan Ung nay dugc bd sung thém di-tert-butyl dicarbonat (0,099ml), va hdn hop
thu duoc duge khudy & nhiét d6 trong phong trong 16 gio. Nude duge b sung vao
hdn hop phan tng nay, va hdn hop thu duge duge chiét bang etyl axetat. Chét chiét
duoc rira lién tuc bang nude va nude mubi bio hoa, 1am kho bang natri sulfat khan,
va duge cd dudi 4p sudt giam. Chét cin duoc tinh ché bang séc ky cot silicagel
(hexan/etyl axetat) d8 thu dugc hop chét néu & d& muc (33,5mg).

MS: [M+H]" 523,1.
B) N-(5-metyl-1,3 /4-thiadiazol-2-yl)-4-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-2-naphtamit hydroclorua

Bang phuong phép twong tw nhu phuong phép cia vi du 1, budc H, thu
duoc hop chét néu & dé muc.
Phén tich nguyén t5 theo ly thuyét cho CysHyN4O,S HCI: C, 60,19; H, 5,93; N,
12,21. Thuc nghiém: C, 59,52; H, 5,87; N, 11,88.
Vidu7
4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)-2-naphtamit dihydroclorua

Bang phuong phap twong ty nhu phuong phép ctia vi du 6, thu dugc hop
chét néu & dé muc.
Phén tich nguyén t6 theo Iy thuyét cho C»H»,N,0S 2HCL: C, 55,88; H, 5,36; N,
12,41. Thuc nghiém: C, 56,60; H, 5,56; N, 12,39.
Vidu 8
N-(4,4-difloxyclohexyl)-5-metyl-4-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit hydroclorua
A) tert-butyl (trans-2-(5-((4,4-difloxyclohexyl)carbamoyl)-2-metylthiophen-3-
yl)xyclopropyl)carbamat

Axit 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (100mg), 4,4-difloxyclohexanamin hydroclorua
(63,5mg) va trietylamin (0,187ml) dugc hoa tan trong DMF (1,0ml), O-(7-
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azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat (153mg) dugc
bd sung vao & nhiét do trong phong, va hdn hop thu duge duge khudy qua dém.
Nude dugce bd sung vao hdn hop phan tmg ndy, va chét két tua tao thanh dugc gom
lai bang céach loc dé thu duoc hop chét néu & dé muc (140mg).

MS: [M+H]" 415,3.

B) 4-(trans-2-aminoxyclopropyl)—N—(4,4-diﬂoxyclohexyl)-5-metylthiophen—2-
carboxamit hydroclorua

Dung dich (2,0ml) gém tert-butyl (trans-2-(5-((4,4-
difloxyclohexyl)carbamoyl)-2-metylthiophen-3 -yD)xyclopropyl)carbamat (140mg)
trong etyl axetat dugc bd sung dung dich hydro clorua/etyl axetat 4mol/l (2,0ml) &
nhiét do trong phong, va hdn hep thu duoc duge khudy & nhiét d6 trong phong
trong 3 ngay. Chét két tha tao thanh dugc gom lai béng cach loc dé thu dugc hop
chit néu & d& muc (90mg).

MS: [M-HCI+H]" 315,2.

C) N—(4,4-diﬂoxyclohexyl)-5-metyl-4-(trans—2-((tetrahydro-2H-pyran—4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit hydroclorua

Hdn hop gdm 4-(trans-2-aminoxyclopropyl)-N-(4,4-difloxyclohexyl)-5-
metylthiophen-2-carboxamit hydroclorua (48,9mg), natri hydro carbonat (46,8mg),
THF (1ml) va metanol (1ml) duge bd sung thém tetrahydro-2H-pyran-4-
carbaldehyt (19,1mg) & nhiét do trong phong. Hon hop phan g nay duoc khuéy
& 60°C trong 1,5 gid va & nhiét do trong phong trong 30 phut, va natri bohydrua
(7,91mg) dugc bd sung vao & 0°C. Trong méi truong nito, hdn hop phén tmg nay
duoc khudy & nhiét d9 trong phong trong 1 gio. Hon hop phan ing nay dugc b
sung thém etyl axetat, nudc va dung dich nudc natri hydro carbonat béo hoa trong
khi 1am lanh bang nudc da, va hdn hop thu duge duge chiét bing etyl axetat. Chét
chiét duoc rira bing nudc va nude mubi bio hoa. Lép hitu co dugce 1am kho bang
natri sulfat khan, va dung méi dugc cho bay hoi dudi ap suét giam. Chét can thu
duge duoc tinh ché bang séc ky cdt silicagel (etyl axetat/metanol). Phén thu duge
duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l va hdn hop nay dugc
co dudi ap suét giam d thu duogc hop chét néu & d& muc (42,3mg).

'"H NMR (300 MHz, DMSO-dg) 8 1,11-1,34 (3H, m), 1,54-2,12 (13H, m), 2,83-
3,04 (4H, m), 3,21-3,34 (2H, m), 3,86 (3H, dd, J = 11,3, 2,3 Hz), 7,40 (1H, 5), 8,12
(1H, d, T = 7,9 Hz), 8,56 (1H, brs), 9,39 (2H, brs).
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Vidu9

7-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-yl)-2,3 -dihydro-1-
benzofuran-5-carboxamit dihydroclorua

Béng phuong phap tuong ty nhu phuong phép cta vi du 1, thu duoc hop
chit néu & dé muc.

Viduy 10

7-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)—N—(S-metyl-1 ,3,4-thiadiazol-2-
y1)-2,3-dihydro-1-benzofuran-5-carboxamit dihydroclorua

Bang phuong phép tuong ty nhu phuong phép cta vi du 2, thu duoc hop
chit néu & d& muc.

Vidy 11

7—(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N—(4,4-diﬂoxyclohexy1)—2,3-
dihydro-1-benzofuran-5-carboxamit hydroclorua

Bang phuong phap tuong ty nhu phuwong phép cua vi du 1, cac bude G va
H va vi du 2, thu dugc hop chét néu & d& muc.

Vidu 12

N-(4,4-difloxyclohexyl)-7-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-2,3-dihydro-1-benzofuran-5 -carboxamit hydroclorua

Béng phuong phép tuong tu nhu phuong phap cta vi du 2, thu dugc hop
chét néu & d& muc.

Vidy 13

5 -(trans—2—aminoxyclopropyl)-N—(4,4-diﬂoxyclohexyl)—6-mety1nicotinamit
dihydroclorua

Béng phuong phép tuong ty nhu phwong phép cua vi du 1, thu dugc hop
chét néu & dé muc.

Vidu 14

5 -(trans-2-((xyclopropylmetyl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexyl)-6-
metylnicotinamit dihydroclorua

Béng phuong phap tuong ty nhu phuong phap cla vi dy 2, thu dugc hop
chét néu & dé muc.
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Vidu 15
~ 3-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-yl)-1 -naphtamit
dihydroclorua
A) (E)-metyl 3-(3-(tert-butoxy)-3-oxoprop-1-en-1-yl)-1-naphtoat

Hon hop gdm metyl 3-bromo-1-naphtoat (500mg), tert-butyl acrylat
(0,422ml), tri(o-tolyl)phosphin (114mg), paladi axetat (43,2mg), trietylamin
(0,781ml) va DMF khan (3,00ml) duoc gia nhiét & 100°C trong 1 gio trong diéu
kién chiéu xa vi séng. Hon hop phan tmg ndy dugc rét vao trong nudc va hén hop
nay dugc chiét bang etyl axetat. Chét chiét dugce rira bang nuée va nude mudi bdo
hoa, 1am khd bang natri sulfat khan, va dugc cd dudi ap sut giam. Chét cin thu
duoc dugc tinh ché bang sic ky cot silicagel (hexan/etyl axetat) va dugc c6 dudi ap
suét giam dé thu duoc hop chit néu & d&& muc (575mg).
'H NMR (300 MHz, CDC15)81,56 (9H, s), 4,03 (3H, s), 6,55 (1H, d, J = 15,8 Hz),
7,52-7,59 (1H, m), 7,60-7,67 (1H, m), 7,74 (1H, d, J = 15,8 Hz), 7,89 (1H, d,J=
7,5 Hz), 8,07 (1H, s), 8,37 (1H, d, J = 1,9 Hz), 8,87 (1H, d, J = 8,7 Hz).
B) 3-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,A-thiadiazol-2-yl)-1-naphtamit
dihydroclorua

Béng phuong phép twong ty nhur phuong phép cua vi du 1, cac bude B, D,
F, G va Hva vi du 3, budc D, thu duoc hop chét néu & dé muc.
Phan tich nguyén t6 theo 1y thuyét ddi véi Ci7H;eN4OS 2HCI H,0: C, 49,16; H,
4,85; N, 13,49. Thuc nghiém: C, 49,12; H, 5,47; N, 13,12.

Vidu 16

N-(5-metyl-1,3,4-thiadiazol-2-yl)-3-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-1-naphtamit dihydroclorua

Béng phuong phép tuong ty nhu phuong phap cla vi du 6, thu dugc hop
chit néu ¢ dé muc.

Phén tich nguyén t8 theo ly thuyét d6i véi Co3HasN4O,S 2HCI 1,4H,0: C, 53,06; H,
5,96; N, 10,76. Thuc nghiém: C, 52,93; H, 5,96; N, 10,31.

Vidu 17

4-(trans-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(5-metyl-1,3 ,4-thiadiazol-2-
yDthiophen-2-carboxamit 1/2 fumarat

HOn hop gdm 4-(trans-2-aminoxyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
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thiadiazol-2-y1)thiophen-2-carboxamit ~ dihydroclorua  (45mg), trietylamin
(0,034ml), trimetyl ortoformat (0,027ml) va metanol (2,0ml) dugc bd sung thém
xyclobutanon (0,014ml) ¢ nhiét d¢ trong phong, va hdn hop thu dugc dugce khudy
& nhiét do trong phong qua dém. Natri bohydrua (9,3mg) dugc bd sung vao trong
khi 1am lanh bing nudc da, va hdn hop phéan tmg nay duge khudy & 0°C trong 10
phut. Sau khi khudy, nuéc duge bd sung vao trong khi 1am lanh bang nudc d4, va
hén hop thu duge duge chiét bang etyl axetat. Chét chiét duoc rira bang nude va
nudc mudi bdo hoa. Lép hiru co duge lam kho béng magie sulfat khan, va dung
mdi dugc cho bay hoi dudi ap suét giam. Chét cin thu duge dugc tinh ché bang sic
ky cot silicagel (etyl axetat/metanol) va dugc cd dudi ap sudt giam. Chét cin thu
duoc dugc tao huyén phu trong etyl axetat, va dung dich chua axit fumaric
(14,2mg) trong etanol dugc bd sung vao & nhiét do trong phong. Hon hop phan
Ung nay duoc khudy trong 30 phut, va chét két tia tao thanh dugc gom lai bing
cach loc dé thu duoc hop chit néu & d& muc (23mg).
"H NMR (300 MHz, DMSO-dg) § 0,78-0,88 (1H, m), 0,91-1,02 (1H, m), 1,52-1,83
(5H, m), 2,05-2,19 (2H, m), 2,20-2,30 (2H, m), 2,47 (3H, s), 2,61 (3H, s), 6,57-
6,62 (1H, m), 7,70-7,77 (1H, m).
Vidu 18
4-(trans—2-((xyclopropylmetyl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexyl)—5-
metylthiophen-2-carboxamit fumarat

Bing phuong phép twong tu nhu phuong phép cta vi du 19, tdng hop duoc
hop chét néu & d& myc.
Vidu 19
4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(tetrahydro-2H-
pyran-4-yl)thiophen-2-carboxamit fumarat
A) tert-butyl (trans-2-(2—mety1-5-((tetrahydro-2H—pyran-4-yl)carbamoyl)thiophen-
3-yl)xyclopropyl)carbamat

Axit 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (100mg), tetrahydro-2H-pyran-4-amin (3 7,4mg) va
trietylamin (0,187ml) dugc hoa tan trong DMF (1,0ml), O-(7-azabenzotriazol-1-
y1)-N,N,N’,N’-tetrametyluronium hexaflophosphat (153mg) dugc bd sung vao &
nhiét do trong phong, va hdn hop thu duge dugce khudy qua d&m. Hn hop phén
g nay dugc rét vao nudc, va chét két tia tao thanh duge gom lai béang céach loc
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@8 thu duoc hop chat néu & d& myc (122mg).
MS: [M+H]" 381,2.

B) 4-(trans—Z-aminoxyclopropyl)—5-metyl-N—(tetrahydro-2H—pyran—4-yl)thiophen—
2-carboxamit hydroclorua

Hon hop gdm tert-butyl (trans-2-(2-metyl-5-((tetrahydro-2H-pyran-4-
'yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (122mg) va etyl axetat (2ml)
duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (1,60ml) & nhiét do
trong phong, va hdn hgp thu dugc dugc khudy & nhiét do trong phong qua dém.
Chét két tia tao thanh duoc gom lai bang céch loc dé thu dugc hop chét néu & dé
muc (95mg).

MS: [M-HCI+H]"281,2.

C) 4-(trans—2-((xyclopropylmetyl)amino)xyclopropyl)-S-metyl-N-(tetrahydro-ZH—
pyran-4-yl)thiophen-2-carboxamit fumarat

Hén hop gbém 4-(trans-2-aminoxyclopropyl)-5-metyl-N-(tetrahydro-2H-
pyran-4-yl)thiophen-2-carboxamit hydroclorua (45mg), trietylamin (0,040ml) va
metanol (2,0ml) duoc bd sung thém xyclopropancarbaldehyt (14,9mg) ¢ nhiét do
trong phong, va hén hgp phan tng nay dugc khudy & nhiét do trong phong qua
dém. Natri bohydrua (10,8mg) dugc bd sung véo trong khi lam lanh bang nudc da,
va hon hop phén ng nay duoc khudy & 0°C trong 10 phit. Sau khi khudy, nuéc
duoc bd sung vao trong khi lam lanh bing nudc d4, va hdn hop thu duge dugc
chiét bing etyl axetat. Chét chiét duoc rira bang nude va nude mudi bdo hoa. Lép
hiru co duoc lam kho béng magie sulfat khan, va dung méi dugc cho bay hoi dudi
4p suat giam. Chét cin thu duoc dugce tinh ché bing sic ky cot silicagel (etyl
axetat/metanol) va dugc cd dudi ap sudt giam. Chét can thu duoc dugc tao huyén
phu trong etyl axetat, dung dich chira axit fumaric (13,5mg) trong etanol dugc bd
sung vao & nhiét do trong phong, va hdn hop phan ing nay dugc khudy trong 30
phut. Sau khi khudy, chit két tiia tao thanh dugc gom lai bang céch loc dé thu duoc
hop chét néu & d& muyc (40mg).

'H NMR (300 MHz, DMSO-dg) & 0,09-0,18 (2H, m), 0,38-0,47 (2H, m), 0,82-0,98
(2H, m), 1,02-1,13 (1H, m), 1,41-1,59 (2H, m), 1,66-1,77 (2H, m), 1,79-1,90 (1H,
m), 2,36-2,45 (4H, m), 2,57 (2H, dd, ] = 6,82, 1,89 Hz), 3,28-3,42 (2H, m), 3,80-
3,96 (3H, m), 6,57 (2H, s), 7,26 (1H, s), 8,04 (1H, d, = 7,57 Hz).

Vi du 20
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5-metyl-N-(5-metyl-1,3 4-thiadiazol-2-y)-4-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit dihydroclorua

Béng phuong phép twong ty nhu phuong phép cta vi du 2, téng hop dugc
hop chét néu & dé muc.

Vidu 2l

N-(4,4-difloxyclohexyl)-5-metyl-4-(trans-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit fumarat

4-(trans—2-aminoxyclopropyl)-N—(4,4-diﬂoxyclohexy1)-5-metylthiophen-Z—

carboxamit hydroclorua (49mg) va phirc chét boran-2-metylpyridin (44,8mg) dugc
hoa tan trong metanol (2,0ml)/axit axetic (0,20ml), tetrahydro- -4H-pyran-4-on
(21,0mg) dugc bd sung vao, va hdn hgp thu dugc duge khudy & nhiét do trong
phong qua dém. Trong khi lam lanh bang nudc d4, hdn hgp phéan tng nay duogc b6
sung thém dung dich nude natri hydro carbonat béo hoa, va hén hO’p thu dwgce dugc
chiét bang etyl axetat. Chét chiét dugc rira bang nuéc va nudce mudi bio hoa, lam
kho bang magie sulfat khan va dugc c6 dudi ap suét giam. Chét c3n duge tinh ché
bang sic ky cot silicagel (hexan/etyl axetat) va dugc c6 dudi ap suét giam. Chét
cin thu duge duge hoa tan trong etyl axetat, dung dich chira axit fumaric (9,32mg)
trong etanol dugc bd sung vao & nhiét d trong phong, va hén hop phén u’ng nay
duoc khudy trong 30 phut. Sau khi khudy, hén hop ndy dugc cd dudi ap suét giam
8 thu duge hop chit néu & dé muc (12mg).

'H NMR (300 MHz, METANOL-~d,) 8 1,04-1,15 (1H, m), 1,21-1,33 (1H, m),
1,41-2,16 (14H, m), 2,40 (3H, s), 2,64-2,74 (1H, m), 3,30-3,42 (2H, m), 3,77-3,96
(3H, m), 6,58-6,64 (2H, m), 7,14-7,17 (1H, m).

Viduy 22

4-(trans-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1 -metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua

Hén hop gom 4-(trans-2-aminoxyclopropyl)-5-metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua (50mg), trietylamin (0,040ml),
trimetyl ortoformat (0,032ml) va metanol (2,0ml) dugc bd sung xyclobutanon
(15,1mg) & nhiét do trong phong, va hén hop thu duge duge khudy & nhiét d
trong phong qua dém. Natri bohydrua (10,8mg) dugc bd sung vao trong khi lam
lanh bang nudc d4, va hdn hop phan Gng nay dugc khudy trong 10 phut. Nudc
duoc bd sung vao trong khi lam lanh bang nudc d4, va hdn hop thu dugc duge
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chiét bang etyl axetat. Chét chiét duoc rira bang nudc va nude mudi bio hoa. Lp
hitu co duge lam kho bang magie sulfat khan, va dung mdi duge cho bay hoi dudi
ap suat giam. Chét can thu duoc dugc tinh ché bing sic ky cot silicagel (etyl
axetat/metanol). Phan thu dugc duge bd sung thém dung dich hydro clorua/etyl
axetat 4mol/l va hoén hop phan Umg nay dugc cb dudi ap suat giam. Chét can thu
duoc duoc két tinh tir etanol/heptan @8 thu dugc hop chit néu & d& muc (10mg).

' NMR (300 MHz, DMSO-dg) & 1,12-1,22 (1H, m), 1,47-1,58 (1H, m), 1,75-1,91
(2H, m), 2,14-2,32 (4H, m), 2,35-2,44 (1H, m), 2,47-2,49 (3H, m), 2,71-2,85 (1H,
m), 3,80 (3H, ), 3,82-3,92 (1H, m), 7,47-7,50 (1H, m), 7,50-7,53 (1H, m), 7,89
7,95 (1H, m), 9,47-9,67 (2H, m) 10,25-10,32 (1H, m).

Vidu 23

5 -(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N—(S-metyl- 1,3,4-thiadiazol-2-
yl)thiophen-3-carboxamit dihydroclorua

A) Etyl (2E)-3-(4-bromothiophen-2-yl)acrylat

Lithi clorua (453mg) dugc lam kho trong chan khéng cao, va axetonitril
(40ml) duogc bd sung vao. Hon hop nay dugc bd sung thém 4-bromothiophen-2-
carbaldehyt (2,00g) va etyl dietylphosphonoaxetat (2,46g) ¢ 0°C, va hdn hop thu
duoc duge khudy & 0°C trong 5 phut trong moi truong nito. Hon hop phan ng nay
duoc bd sung thém 1,8-diazabixyclo[5.4.0Jundec-7-en (1,66ml) & 0°C, va hén hop
thu duoc duge khudy & nhiét d6 trong phong qua dém trong méi truong nito. Nudc
duoc bd sung vao hdn hop phan Gng nay, va hdn hop thu dugc duge chiét bang
etyl axetat. Chét chiét duoc rira lién tuc bang nuéc va nude mudi bdo hoa, lam khd
béng natri sulfat khan, va dugc c6 dudi ap suét gidm. Chét can duogc tinh ché bing
sc ky cot silicagel (hexan/etyl axetat) dé thu duoc hop chét néu & dé muc (2,52g).

'H NMR (300 MHz, DMSO-ds) 8 1,18-1,31 (3H, m), 4,18 (2H, g, J = 7,07 Hz),
6,37 (1H, d, J = 15,90 Hz), 7,58-7,89 (3H, m).
B) Etyl trans-2-(4-bromothiophen-2-yl)xyclopropancarboxylat

Huyén phti chira trimetylsulfoxoni iodua (2,54g) trong DMSO (20ml) dugc
bd sung thém natri hydrua (60% trong dAu, 461mg), va hdn hop thu dugc duoc
khudy & nhiét do trong phong trong 30 phut. Hon hop phan Umg nay dugc b sung
thém dung dich chira etyl (2E)-3-(4-bromothiophen-2-yl)acrylat (2,51g) trong
DMSO (10ml), va hdn hgp thu dugc dugce khudy & nhiét d6 trong phong qua dém
trong moi truong nito. Nude duge b6 sung vao hdn hop phén tng ndy & 0°C, va
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hén hop thu dugc duge chiét béng etyl axetat. Chét chiét duoc rira lién tuc béng
nuée va nudc mudi bio hoa, 1am khod béng natri sulfat khan, va dugc co6 dudi ap
suét giam. Chét can dugc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) aé
thu dugc hop chit néu & dé muc (1,27g).

'H NMR (300 MHz, DMSO-dg) & 1,20 (3H, t, J = 7,19 Hz), 1,35-1,54 (2H, m),
1,97 (1H, ddd, J = 8,42, 5,40, 3,98 Hz), 2,58-2,67 (1H, m), 4,05-4,16 (2H, m), 6,98
(1H, dd, J = 1,51, 0,76 Hz), 7,46 (1H, d, J = 1,51 Hz).

C) Axit trans-2-(4-bromothiophen-2-yl)xyclopropancarboxylic

Etyl trans-2-(4-bromothiophen-2-yl)xyclopropancarboxylat (1,27g) dugc
hoa tan trong THF (5ml) va etanol (5ml), dung dich nudc natri hydroxit 8mol/l
(1,44ml) duoc bd sung vao & 0°C, va hdn hop thu duge duoc khudy & nhiét 4
trong phong qua dém. Hon hop phan ung nay dugc axit héa béng axit clohydric
1mol/l & 0°C, va dugc chiét bing etyl axetat. Chét chiét duge rira lién tuc bang
nude va nude mudi bio hoa, 1am khd bang natri sulfat khan, va dugc c6 dudi dp
suét giam. Chét cin dugc tinh ché bing séc ky cot silicagel (hexan/etyl axetat) dé
thu dugc hop chit néu & dé myc (1,11g).

'H NMR (300 MHz, DMSO-dg) § 1,29-1,50 (2H, m), 1,78-1,87 (1H, m), 2,54-2,63
(1H, m), 6,97 (1H, dd, J = 1,51, 0,76 Hz), 7,45 (1H, d, J = 1,51 Hz), 12,49 (1H,
brs).

D) tert-butyl (trans-2-(4-bromothiophen-2-yl)xyclopropyl)carbamat

Hdn hop gdm axit trans-2-(4-bromothiophen-2-yl)xyclopropancarboxylic
(1,10g) va rugu tert-butyl (10ml) duge bd sung thém trietylamin (0,745ml) va
diphenylphosphoryl azit (1,15ml) ¢ nhiét do trong phong, va hdn hop thu duoc
duoc khudy & nhiét do trong phong trong 2 gid, va ¢ 80°C qua dém. Hon hop phan
tmg nay duoc giam nhiét do dén nhiét do trong phong, nude duge bd sung vao, va
hdn hop thu duge duge chiét béng etyl axetat. Chét chiét duoc rtra lién tuc bing
nude va nudc mudi bio hoa, 1am khod béng natri sulfat khan, va duoc cd dudi ap
suét giam. Chét can dugc tinh ché bing sic ky cot silicagel (hexan/etyl axetat) dé
thu duoc hop chat néu & dé muc (930mg).

'H NMR (300 MHz, DMSO-dq) 8 1,04-1,23 (2H, m), 1,38 (9H, 5), 2,07 (1H, ddd, J
=9,09, 6,06, 3,03 Hz), 2,61 (1H, brs), 6,80 (1H, d, J = 0,76 Hz), 7,22-7,34 (1H, m),
7,38 (1H, d,J = 1,51 Hz).

E) Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
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carboxylat

Hdn hop gdm tert-butyl (trans-2-(4-bromothiophen-2-
ylxyclopropyl)carbamat (925mg), trietylamin (0,810ml), diclo(1,1’-
bis(diphenylphosphino)feroxen)paladi (425mg) va metanol (100ml) dugc khudy &
90°C trong 8 gi® trong moi trudng cacbon monoxit (3at). Chét khong tan duoc loc
hét va dugc rira bang metanol, va chét loc duoc c6 dudi ap suét giam. Chét cin
duoc chiét bang etyl axetat va nuéc, va 16p hitu co duge rira bing nudc mubi bio
hoa, 1am kho bing natri sulfat khan, va dugc c¢d dudi ap suét giam. Chét cin dugc
tinh ché bang sic ky cot silicagel (hexan/etyl axetat) d8 thu dugc hop chét néu & &
muc (813mg).

'H NMR (300 MHz, DMSO-dg) & 1,08-1,23 (2H, m), 1,39 (9H, ), 2,08 (1H, ddd, J
= 9,18, 6,34, 3,03 Hz), 2,60 (1H, brs), 3,76 (3H, s), 7,08-7,15 (1H, m), 7,29 (1H,
brs), 8,07 (1H, d, J =1,51 Hz).

F) Metyl 5-(trans-2-aminoxyclopropyl)thiophen-3-carboxylat hydroclorua

Hon hop gdm metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (450mg) va etyl axetat
(5ml) duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (3,78ml) & 0°C,
va hon hop thu duge duge khudy & nhiét d6 trong phong qua dém. Hon hop phan
img nay dugc cd dudi ap suét giam, chét can dugc hoa tan trong metanol, va etyl
axetat duge bd sung vio. Chét rén két tiia duoc gom lai bang cach loc va duge rira
bang etyl axetat d8 thu duoc hop chét néu & d& myc (320mg).

'H NMR (300 MHz, DMSO-dg) & 1,29 (1H, dt, J = 7,76, 6,15 Hz), 1,47 (1H, ddd, J
=10,13, 5,96, 4,73 Hz), 2,56 (1H, ddd, ] = 9,75, 6,15, 3,79 Hz), 2,81-2,94 (1H, m),
3,73-3,80 (3H, m), 7,23 (1H, d, = 0,76 Hz), 8,12-8,18 (1H, m), 8,51 (3H, brs).

G) Metyl 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyc10propy1)thiophen—3-carboxylat

Hon hop gdm metyl 5-(trans-2-aminoxyclopropyl)thiophen-3-carboxylat
hydroclorua (50,0mg), natri hydro carbonat (44,9mg), THF (2ml) va metanol (2ml)
duoc khudy & nhiét do trong phong trong 30 phit, va xyclopropancarbaldehyt
(18,0mg) duogc bd sung vao. Trong mdi truong nito, hdn hop phan Umg nay dugc
khudy & 60°C trong 2 gid, va natri bohydrua (12,1mg) dugc b6 sung vao & 0°C.
Trong moi trudng nito, hén hgp phan ing nay duoc khudy & nhiét do trong phong
trong 1,5 gi®, va hon hop phan tmg nay dugc bd sung thém etyl axetat va nudc
trong khi lam lanh bing nudc da. Hon hop nay duoc chiét bang etyl axetat, va chét
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chiét duoc rira bang nuéc va nude mubi bio hoa va 1am khd bing natri sulfat khan.
Dung moéi dugc cho bay hoi dudi ap sut giam, va chét cin thu duge duge hoa tan
trong THF (3ml). Trietylamin (0,037ml) va di-tert-butyl dicarbonat (0,077ml) dugc
bd sung vao, va hdn hop phéan tng nay dugc khudy & nhiét do trong phong qua
dém. Nudc duoc bd sung vao, va hén hep thu duge duoc chiét bing etyl axetat.
L6p hitu co duge rua bing nudc mubi bio hoa, va lam khoé bing natri sulfat khan,
va dung mdi dugc cho bay hoi dudi ap suét giam. Chét can dugc tinh ché bang sic
ky cot silicagel (hexan/etyl axetat) 8 thu duoc hop chét néu & dé& muyc (75,7mg).

'H NMR (300 MHz, DMSO-dg)  0,09-0,30 (2H, m), 0,34-0,52 (2H, m), 0,91-1,01
(1H, m), 1,20-1,28 (1H, m), 1,28-1,43 (10H, m), 2,23-2,38 (1H, m), 2,70-2,81 (1H,
m), 2,92 (1H, dd, J = 14,39, 7,19 Hz), 3,22 (1H, dd, J = 14,20, 7,00 Hz), 3,73-3,80
(3H, m), 7,19 (1H, dd, J=1,51, 0,76 Hz), 8,08 (1H, d, ] = 1,51 Hz).

H) Axit 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiophen—3 -carboxylic

Metyl 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiophen-3 -carboxylat
(73,0mg) duoc hoa tan trong THF (1,5ml) va metanol (1,5ml), dung dich nu6e
natri hydroxit 2mol/l (0,260ml) dugc bd sung vao & 0°C, va hdn hop thu duge
duoc khudy & nhiét do trong phong qua dém. Hon hop phan ng nay duge axit hoa
béng axit clohydric Imol/l, va duoc chiét bang etyl axetat. Chét chiét duoc rira lién
tuc béng nude va nude mudi bio hoa, 1dm khod bﬁng natri sulfat khan, va dugc co
dudi ap suét giam dé thu duoc hop chét néu & d& muc (66,5mg).

MS: [M+2H-Boc]" 238,2.

I) tert-butyl (xyclopropylmetyl)(trans-2-(4-((5 -metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat

Axit 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiophen—3 -carboxylic
(33,0mg), 5-metyl-1,3,4-thiadiazol-2-amin (12,4mg) va trietylamin (0,027ml) dugc
hoa tan trong DMF (2ml), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (44,6mg) dugc b sung vao, va hdn hop thu dugc dugce khudy &
nhiét d6 trong phong qua dém. Nudc duge b6 sung vao hdn hgp phéan Gmg nay, va
hdn hop thu duge duge chiét bing etyl axetat. L6p hitu co duoc rira bing nudc
muéi bio hoa, lam kho bing natri sulfat khan, va dugc cb dudi p sudt giam. Chét
cin dugc tinh ché bang sic ky cot silicagel (hexan/etyl axetat) dé thu duoc hop
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chit néu & dé muc (27,4mg).
MS: [M+H]" 435,3.

J) 5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5 -metyl-1,3,4-thiadiazol-
2-yD)thiophen-3-carboxamit dihydroclorua

Hon hop gdm tert-butyl (xyclopropylmetyl)(trans-2-(4-((5-metyl-1,3,4-
thiadiazol-2-yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (27,0mg) va etyl
axetat (2ml) dugc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l
(0,310ml) & 0°C, va hdn hop thu dugc duge khuéy & nhiét do trong phong qua dém.
Hbn hop phan tng nay dugc cd dudi ap sudt giam, va chét can dugc phan doan
bang LC/MS (C18, pha dong: nudc/axetonitril (chira 0, 1% TFA)). Phan cat phan
doan thu dugc dugc chiét bang etyl axetat va dung dich nudc natri hydro carbonat
bdo hoa. Lép hitu co duoc ria lién tuc bing nudc va nude mudi bdo hoa, 1am khd
béng natri sulfat khan, va dugc c6 dudi ap suét giam. Chét cin dugc hoa tan trong
etyl axetat, dung dich hydro clorua/etyl axetat 4mol/l dugc bd sung Vao, va hdn
hop thu dugc dugc khudy & nhiét d trong phong trong 2 gid. Chét rén két tia
duoc gom lai bang céach loc va dugc ria béng etyl axetat d8 thu dugc hop chit néu
& dé muc (22,9mg).

'H NMR (300 MHz, DMSO-dg) & 0,35-0,44 (2H, m), 0,53-0,64 (2H, m), 1,28-1,39
(1H, m), 1,63-1,75 (1H, m), 2,63 3H, 5), 2,80 (1H, ddd, J =975, 6,15, 3,79 Hz),
2.90-2,99 (2H, m), 7,51 (1H, s), 8,45 (1H, d, J = 1,51 Hz), 9,57 (2H, brs), 10,08
(1H, brs), 12,36-13,00 (1H, m).

Vidu 24

N-(4,4-difloxyclohexyl)-5-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua

A) Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylic

Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (450mg) dugc hoa tan trong metanol (Sml) va THF (5ml), dung dich
nudce natri hydroxit 2mol/l (1,89ml) duoc bd sung vao ¢ 0°C, va hdn hop thu dugc
duoc khudy & nhiét d6 trong phong qua dém. Hon hop phén timg nay dugc axit hoa
bang axit clohydric 1mol/l & 0°C va dugc chiét bang etyl axetat. Chét chiét dugc
rira bang nudc mudi bio hoa, 1am kho bing natri sulfat khan, va dugc ¢d dudi ap
suét giam dé thu c‘hiqc hop chét néu & dé muyc (385mg).

'HNMR (300 MHz, DMSO-dg) 8 1,02-1,23 (2H, m), 1,39 (9H, s), 2,07 (1H, ddd, J
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= 9,09, 6,25, 3,22 Hz), 2,59 (1H, brs), 7,07 (1H, d, J = 0,76 Hz), 7,28 (1H, brs),
797 (1H, d, J = 1,51 Hz), 12,61 (1H, brs).

B) N-(4,4-difloxyclohexyl)-5-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Béng phuong phap tuong tu nhu phuong phép ctia vi du 1, cac bude G va
H va vi du 2, thu dugc hop chét néu ¢ dé muc.

Vi du 25

4-(trans-2-aminoxyclopropyl)-5-metyl-N-(1-metyl-1 H-pyrazol-4-yl)thiophen-2-
carboxamit dihydroclorua

Axit 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (50mg), 1-metyl-1H-pyrazol-4-amin hydroclorua
(27mg) va trietylamin (0,094ml) dugc hoa tan trong DMF (1,0ml), O-(7-
azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat (77mg) dugc b
sung vao & nhiét do trong phong, va hdn hop thu dugc dugce khudy & nhiét d6 trong
phong qua dém. Hon hop phan tmg nay dirqc rét vio nude, duge chiét bang etyl
axetat, dugc rira bang nuée va nude mubi bio hoa, lam kho bang magie sulfat khan
va duge cd dudi ap suat giam. Hon hop gdm chét can thu duoc va etyl axetat
(2,0ml) duoc b sung thém dung dich hydro clorua/etyl axetat 4mol/l (2,0ml) &
nhiét d6 trong phong, va hdn hop thu duge dugc khudy & nhiét do trong phong qua
dém. Chét két tha tao thanh dugc gom lai bing céch loc dé thu duoc hop chét néu &
d& myc (55mg).

MS: [M-2HCIHH]" 277,1.
Vi du 26

4~(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit fumarat

Hon hop gdm 4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-
N-(5-metyl-1,3,4-thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua (15mg) va
etyl axetat dugc bd sung dung dich nudc natri hydro carbonat béo hoa, va hdn hop
thu dugc dugc chiét béng etyl axetat. Chét chiét duoc rira béng nude va nude mubdi
biio hoa, lam kho bing magie sulfat khan va dugc c6 dudi ap sut giam. Hon hop
gdm chét cin thu dugc va etyl axetat duoc bd sung thém dung dich chira axit
fumaric (4,13mg) trong etanol & nhiét do trong phong, va hén hop phan ung nay
duoc khuéy trong 30 phut. Chét két tia tao thanh duoc gom lai béing céch loc dé
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thu dugc hop chat néu & dé muc (9,0mg).

'"H NMR (300 MHz, METANOL-d) & 0,26-0,36 (2H, m), 0,58-0,69 (2H, m),
1,01-1,12 (1H, m), 1,13-1,22 (1H, m), 1,30-1,40 (1H, m), 2,10-2,20 (1H, m), 2,55
(H, s), 2,67 3H, s), 2,72-2,79 (1H, m), 2,83-2,90 (2H, m), 6,63-6,72 (1H, m),
7,52-7,65 (1H, m).

Vidu27

4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit dihydroclorua

A) Etyl (E)-3-(5-bromothiophen-3-yl)acrylat

Huyén phu chira lithi clorua (174mg) va axetonitril (15ml) dugc b6 sung
thém 5-bromothiophen-3-carbaldehyt (770mg) va etyl dietylphosphonoaxetat
(0,840ml) & 0°C, va hdn hop thu duge duge khudy & 0°C trong 10 phit. Hbn hop
phan ing nay duoc bd sung thém 1,8-diazabixyclo[5.4.0Jundec-7-en (0,638ml), va
hén hop thu duge duge khudy & nhiét d§ trong phong qua dém. Nudc dugc bb
sung vao hdn hgp phan Ung nay, va hdn hop thu duge dugc chiét bing etyl axetat.
Chét chiét duoc rira lién tuc bang nudc va nude mudi bao hoa, 1am khé bang natri
sulfat khan, va duogc ¢6 dudi ap suét giam. Chét cin duoc tinh ché bang sic ky cot
silicagel (hexan/etyl axetat) d8 thu dugce hop chét néu & d& muc (1,01g).

'H NMR (300 MHz, DMSO-dg) 8 1,19-1,29 (3H, m), 4,11-4,23 (2H, m), 6,48 (1H,
d, J=15,90 Hz), 7,53 (1H, d, J = 15,0 Hz), 7,74 (1H, d, T = 1,51 Hz), 7,98 (1H, d,J
= 1,51 Hz).

B) Etyl trans-2-(5-bromothiophen-3-yl)xyclopropancarboxylat

Huyén phi chira trimetylsulfoxoni iodua (1,01g) trong DMSO (10ml) dugc
bd sung thém natri hydrua (60% trong dau, 184mg) trong moi trudng nito, va hén
hop thu dugc duoc khudy & nhiét d trong phong trong 30 phut. Hon hop phan tmg
nay duoc bd sung thém hdn hop gbm etyl (E)-3-(5-bromothiophen-3-yl)acrylat
(1,00g) va DMSO (5ml), va hdn hop thu dugce dugce khudy & nhiét d6 trong phong
qua dém trong mdi truong nito. Nudc duge bd sung vao hdn hop phan Gng nay &
nhiét d trong phong, va hdn hgp thu duge dugce chiét bing etyl axetat. Chét chiét
dugce rira lién tuc béng nude va nude mudi bio hoa, 1lam kho béng natri sulfat khan,
va dugc ¢d dudi &p sudt giam. Chét can dugc tinh ché bing séc ky cot silicagel
(hexan/etyl axetat) 8 thu duoc hop chét néu & dé muc (263mg).

'H NMR (300 MHz, DMSO-dq) § 1,16-1,24 (3H, m), 1,27-1,42 (2H, m), 1,92 (1H,
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ddd, T = 833, 5,30, 4,16 Hz), 2,44 (1H, ddd, J = 9,18, 6,72, 4,16 Hz), 4,03-4,14
(2H, m), 7,09 (1H, d, T = 1,89 Hz), 7,32 (1H, d,J = 1,51 Hz).

C) Axit trans-2-(5-bromothiophen-3-yl)xyclopropancarboxylic

Etyl trans-2-(5-bromothiophen-3-yl)xyclopropancarboxylat (260mg) duogc
hoa tan trong THF (2ml) va etanol (2ml), dung dich nudc natri hydroxit 2mol/l
(1,18ml) dugc bd sung vao ¢ 0°C, va hén hop thu dugc dugc khqu O nhiét do
trong phong qua dém. Hon hop phéan tmg nay duoc axit hoa béng axit clohydric
1mol/l, va dugc chiét bang etyl axetat. Chét chiét dugce ria lién tuc béng nudc va
nude mubdi bio hoa, 1am khd bing natri sulfat khan, va dugc ¢ dudi 4p suét giam

d8 thu duoc hop chat néu & d& myc (215mg).

'H NMR (300 MHz, DMSO-dg) § 1,22-1,40 (2H, m), 1,78 (1H, ddd, J = 8,33, 5,30,
4,16 Hz), 2,39 (1H, ddd, J = 9,09, 6,44, 4,16 Hz), 7,08 (1H, d, J = 1,51 Hz), 7,30
(1H, d,J = 1,51 Hz), 12,35 (1H, brs).

D) tert-butyl (trans-2-(5-bromothiophen-3-yl)xyclopropyl)carbamat

Hon hop gdm axit trans-2-(5-bromothiophen-3-yl)xyclopropancarboxylic
(230mg) va rugu tert-butyl (3ml) duoc bd sung thém trietylamin (0,156ml) va
diphenylphosphoryl azit (0,241ml) & nhiét d trong phong, va hén hop thu dugc
duoc khudy & nhiét d6 trong phong trong 2 gio rdi & 80°C qua dém. Hon hop phéan
Ung nay dugc giam nhiét do dén nhiét 46 trong phong, nudc duge bd sung vao, va
hdn hop thu dugc duge chiét bing etyl axetat. Chét chiét duoc rira lién tuc bang
nude va nudc mudi bio hoa, 1am khd béng natri sulfat khan, va dugc ¢ dudi ap
suét giam. Chat cin dugc tinh ché béng sic ky cot silicagel (hexan/etyl axetat) dé
thu duoc hop chit néu & d& muyc (205mg).

'"H NMR (300 MHz, DMSO-dg) § 0,92-1,10 (2H, m), 1,34-1,41 (9H, m), 1,87 (1H,
ddd, J = 9,28, 6,25, 3,41 Hz), 2,53-2,65 (1H, m), 7,00 (1H, d, J = 1,51 Hz), 7,12
(1H, d,J = 1,51 Hz), 7,20 (1H, brs).

E) Metyl 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-2-
carboxylat

Hbn hop gbm tert-butyl (trans-2-(5-bromothiophen-3-
yl)xyclopropyl)carbamat (330mg), trietylamin (0,289ml), diclo(1,1’-
bis(diphenylphosphino)feroxen)paladi (152mg) va metanol (30ml) dugc khudy &
90°C trong 8 gi® trong mdi truong cacbon monoxit (3at). Chét khong tan duoc loc
hét, va chét loc duoc ¢d dudi p sudt giam. Chét cn dugc chiét bing etyl axetat va
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nuéc, va 16p hitu co dugce rira béing nudc mudi bdo hoa, 1am kho béng natri sulfat
khan, va dugc ¢ dudi ap suét giam. Chét cin dugc tinh ché bing séc ky cot
silicagel (hexan/etyl axetat) 8 thu duoc hop chat néu & d& muc (253mg).

"H NMR (300 MHz, DMSO-dg) & 0,99-1,12 (2H, m), 1,38 (9H, s), 1,88-1,98 (1H,
m), 2,60 (1H, brs), 3,80 (3H, ), 7,22 (1H, brs), 7,50 (1H, d, J = 1,51 Hz), 7,59 (1H,
d,7=1,51 Hz).

F) Axit 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—2-carboxylic

Metyl 4—(trans—2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—2-
carboxylat (250mg) dugc hoa tan trong THF (4ml) va metanol (4ml), dung dich
nudce natri hydroxit 2mol/l (1,05ml) duge bd sung vao & 0°C, va hén hop thu dugc
duoc khudy & nhiét do trong phong qua dém. Hdn hop phan tng nay duoc axit hoa
béng axit clohydric 1mol/l & 0°C, va hdn hop thu duge duge chiét bang etyl axetat.
Chét chiét dugc rira lién tuc bang nuéc va nudce mudi bio hoa, 1am kho bang natri
sulfat khan, va dugc cd dudi 4p sudt gidm @ thu dugc hop chéit néu & d& muc
(235mg).

'H NMR (300 MHz, DMSO-dg)  0,96-1,12 (2H, m), 1,38 (9H, 5), 1,92 (1H, ddd, J
=918, 6,34, 3,03 Hz), 2,58 (1H, brs), 7,22 (1H, brs), 7,39-7,46 (1H, m), 7,50 (1H,
d,J=1,51 Hz), 12,99 (1H, brs).

G) tert-butyl (trans-2-(5-((5-metyl-1,3 .4-thiadiazol-2-yl)carbamoyl)thiophen-3-
yD)xyclopropyl)carbamat

Axit 4-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—2-
carboxylic (80,0mg), 5-metyl-1,3,4-thiadiazol-2-amin (35,8mg) va trietylamin
(0,079ml) dugc hoa tan trong DMF (3ml), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (129mg) dugc bd sung vao, va hdn hop thu dugc
duoc khudy & nhiét do trong phong qua dém. Nude dugce bd sung vao hdn hop
phan Ung nay, va hén hop thu duge duge chiét bang etyl axetat. Lop hitu co dugc
rira bang nudc mubi bio hoa, 1am kho bang natri sulfat khan, va dugc c6 dudi ap
suét giam. Chét cin dugc tinh ché bing séc ky cdt silicagel (hexan/etyl axetat) dé
thu dugc hop chit néu & dé muyc (58,2mg).

MS: [M+H]" 381,2.

H) 4-(trans—2-aminoxyclopropyl)-N—(5 -metyl-1,3,4-thiadiazol-2-yl)thiophen-2-
carboxamit dihydroclorua

Hon hop gom tert-butyl (trans-2-(5-((5-metyl-1,3,4-thiadiazol-2-
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yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (55,0mg) va etyl axetat (3ml)
duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (0,361ml) & 0°C, va
hdn hop thu dugce duoc khudy & nhiét d6 trong phong qua dém. Chét rén két tia
duge gom lai bang céch loc va dugc rira bang etyl axetat 8 thu duoc hop chit néu
& dé muc (26,3mg).

'H NMR (300 MHz, DMSO-dq) § 1,11-1,23 (1H, m), 1,44 (1H, ddd, J = 10,03,
5,87, 4,54 Hz), 2,43 (1H, ddd, T =9,75, 6,15, 3,41 Hz), 2,62 (3H, 5), 2,81 (1H, dd, J
=17.76,3,98 Hz), 7,73 (1H, s), 7,92-8,19 (1H, m), 8,54 (3H, brs).

D) 4-(trans—2-((xyclopropylmetyl)amino)xyclopropyl)—N—(5-metyl- 1,3,4-thiadiazol-
2-yl)thiophen-2-carboxamit dihydroclorua

Hdn hop gébm 4-(trans—2-aminoxyclopropyl)—N—(S-metyl-1,3,4-thiadiazol-
2-yl)thiophen-2-carboxamit dihydroclorua (24,0mg), natri hydro carbonat
(14,3mg), THF (1,5ml) va metanol (1,5ml) dugc bd sung thém
xyclopropancarbaldehyt (5,71mg) & nhiét dd trong phong. Trong moi trudng nito,
hdn hop phan Umg nay dugc khudy & 60°C trong 1,5 gid va ¢ nhiét d6 trong phong
trong 30 phut, va natri bohydrua (3,86mg) dugc b sung vao & 0°C. Hon hop phan
ung nay duoc khudy & nhiét d trong phong trong 1 gio, va etyl axetat, nudc va
dung dich nuéc natri hydro carbonat bdo hoa dugce bd sung vao hdn hop phan tmg
nay. Hon hop nay dugc chiét bang etyl axetat, va chét chiét dugc rira lién tuc bang
nuéce va nude mudi bio hoa, va 1am kho bang natri sulfat khan. Dung méi dugce
cho bay hoi du6i ap suét giam va chét cin duoc tinh ché bang séc ky cdt silicagel
(etyl axetat/metanol). Phén thu duogc duoc bd sung thém dung dich hydro
clorua/etyl axetat 4mol/l va hdn hop phan ing nay dugc khudy & nhiét d9 trong
phong qua dém. Chét rén két tda dugc gom lai bang cach loc va dugc rira béng etyl

axetat dé thu dugc hop chét néu & d& muc (17,6mg).

"H NMR (300 MHz, DMSO-dg) 8 0,30-0,44 (2H, m), 0,50-0,68 (2H, m), 1,05-1,17
(1H, m), 1,19-1,32 (1H, m), 1,52-1,66 (1H, m), 2,55-2,67 (4H, m), 2,86-3,00 (3H,
m), 7,75 (1H, s), 8,07 (1H, brs), 9,37-9,60 (2H, m).

Viduy 28

4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit hydroclorua

A) tert-butyl (trans-2-(5-((4,4-difloxyclohexyl)carbamoyl)thiophen-3-
yl)xyclopropyl)carbamat
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Axit 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-2-
carboxylic (150mg), 4,4-difloxyclohexanamin hydroclorua (100mg) va trietylamin
(0,295ml) dugc hoa tan trong DMF (6ml), O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (242mg) dugc bd sung vao & nhiét do trong
phong, va hdn hop thu duge duge khudy qua dém. Hon hop phéan tmg nay duge b
sung thém etyl axetat va nudc, va hdn hop thu duge dugce chiét bang etyl axetat.
Chét chiét dugc rira bang nude mubi bio hoa, 1am kho bing natri sulfat khan, va
duge ¢6 dudi ap sudt giam. Chét cin dugc tinh ché bang sic ky cdt silicagel
(hexan/etyl axetat) @8 thu duoc hop chét néu & d& muc (211mg).

'H NMR (300 MHz, DMSO-dg) 5 0,92-1,12 (2H, m), 1,33-1,42 (9H, m), 1,48-1,69
(2H, m), 1,79-2,14 (7H, m), 2,62 (1H, brs), 3,92 (1H, d, J = 7,57 Hz), 7,22 (1H,
brs), 7,31 (1H, s), 7,55 (1H, d, J = 1,14 Hz), 8,20 (1H, d, ] = 7,95 Hz).

B) 4-(trans—2-aminoxyclopropyl)—N-(4,4-diﬂoxyclohexyl)thiophen—Z-carboxamit

hydroclorua

Hon hop gbm tert-butyl (trans-2-(5-((4,4-
difloxyclohexyl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (210mg) va etyl
axetat (3ml) dugc b sung thém dung dich hydro clorua/etyl axetat 4mol/l (1,3 1ml)
& 0°C, va hdn hop thu duge duge khudy & nhiét do trong phong qua dém. Chét rén
két tia duge gom lai bang cach loc, dugc rira béng etyl axetat, va 1am kho dudi 4p
suét giam dé thu duogc hop chét néu & dé muc (108mg).

MS: [M-HCI+H]" 301,2.

C) 4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit hydroclorua

Hdn hop gbdm 4-(trans-2-aminoxyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit hydroclorua (30,0mg), natri hydro
carbonat (18,7mg), THF (1,5ml) va metanol (1,5ml) dugc b sung thém
xyclopropancarbaldehyt (7,49mg) & nhiét d6 trong phong. Trong moi truong nito,
hdn hop phén tmg nay dugc khudy & 60°C trong 1,5 gid va & nhiét do trong phong
trong 30 phut, va natri bohydrua (5,05mg) dugc b6 sung vao & 0°C. Hon hop phan
ung nay duoc khudy & nhiét do trong phong trong 1 gio, va etyl axetat, nudc va
dung dich nudc natri hydro carbonat bdo hoa dugc bd sung vao hdén hop phén ing
nay. Hon hop nay dugc chiét bang etyl axetat, va chét chiét dugc rira lién tuc bang
nuée va nudc mudi bio hoa, va 1dm kho béng natri sulfat khan. Dung mdi duoc
cho bay hoi dudi ap suét giam. Chét cin dugc tinh ché bing séc ky cot silicagel
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(hexan/etyl axetat), va phan thu dugc dugce bd sung thém dung dich hydro
clorua/etyl axetat 4mol/l. Hén hgp phan tng nay duoc khudy & nhiét d¢ trong
phong qua dém, va chét rin két tha duoc gom lai bang céch loc, dugc rira bang etyl
axetat va lam kho dudi 4p sudt giam @8 thu duoc hop chit néu & d& muc (18,1mg).

'"H NMR (300 MHz, DMSO-dg) & 0,36 (2H, brs), 0,59 (2H, brs), 0,97-1,34 (2H, m),
1,45-1,68 (3H, m), 1,80-2,13 (6H, m), 2,94 (3H, d, J = 7,57 Hz), 3,92 (2H, brs),
7.44-7,75 (2H, m), 8,23 (1H, d, J = 8,33 Hz), 9,19 (1H, brs).

Vidu29

N-(4,4-difloxyclohexyl)-4-(trans-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit hydroclorua

Hdn hop gdm 4-(trans-2-aminoxyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit hydroclorua (30,0mg), natri hydro
carbonat (18,7mg), THF (1,5ml) va metanol (1,5ml) duge bd sung thém dihydro-
2H-pyran-4(3H)-on (10,7mg). Trong mdi trudng nito, hdn hgp phan tng nay dugc
khudy & 60°C trong 1,5 gi va & nhiét d6 trong phong trong 30 phut, va natri
bohydrua (5,05mg) dugc b sung vao & 0°C. Hon hop phan Gmg nay duoc khudy &
nhiét do trong phong trong 1 gid, va etyl axetat, nudc va dung dich nude natri
hydro carbonat béo hoa duogc b sung vao hdn hop phéan tng nay. Hoén hop nay
duoc chiét bang etyl axetat, va chét chiét dugc rira 1ién tuc bang nudc va nude
mubi bdo hoa, va 1am kho bang natri sulfat khan. Dung méi dugc cho bay hoi dudi
ap sut giam. Chat cin dugc tinh ché bang séc ky cdt silicagel (metanol/etyl axetat),
va phén thu dugc duge bd sung thém dung dich hydro clorua/etyl axetat 4mol/.
Hon hop phéan tng nay dugc khudy & nhiét d trong phong qua dém, va chét rin
két thia duoc gom lai bang cach loc, va duge rira bang etyl axetat dé thu dugc hop
chit néu & & muc (14,8mg).

'H NMR (300 MHz, DMSO-d) & 1,11-1,33 (1H, m), 1,42-2,20 (15H, m), 2,93 (1H,
brs), 3,38-3,55 (2H, m), 3,92 (3H, d, ] = 10,60 Hz), 7,43-7,71 (2H, m), 8,23 (1H, d,
J=6,82 Hz), 9,43 (1H, brs).

Vidu 30

5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua

A) tert-butyl (trans-2-(4-((4,4-difloxyclohexyl)carbamoyl)thiophen-2-
yl)xyclopropyl)carbamat
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Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylic (100mg), 4,4-difloxyclohexanamin hydroclorua (66,6mg) va trietylamin
(0,197ml) duge hoa tan trong DMF (4ml), O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (161mg) duogc bd sung vao, va hdn hgp thu dugce
duoc khudy & nhiét do trong phong qua dém. Hon hop phéan tmg nay duoc bd sung
thém etyl axetat va nude, va hdn hop thu duge dugc chiét bang etyl axetat. Chét
chiét duoc rira bang nude mubi bio hoa, 1am khd béang natri sulfat khan, va dugc
cd dudi 4p sudt giam. Chét ciin duoc tinh ché bing sic ky cot silicagel (hexan/etyl
axetat) dé thu dugc hop chét néu & @& muyc (92,1mg).

MS: [M+H]" 401,2.

B) 5-(trans-2-aminoxyclopropyl)-N-(4,4-difloxyclohexyl)thiophen-3-carboxamit
hydroclorua

Hbn hop gbdm tert-butyl (trans-2-(4-((4,4-
difloxyclohexyl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (90,0mg) va etyl
axetat (3ml) dugc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l
(0,562ml) 6 0°C, va hdn hop thu dugc dugc khudy & nhiét do trong phong qua dém.
Chét rén két tia duoc gom lai bang cach loc va dugce ria béng etyl axetat dé thu
duge hop chét néu & dé muc (76,8mg).

MS: [M-HCI+H]" 301,2.

C) 5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua

Hdn hop gdm 5-(trans-2-aminoxyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua (30,0mg), natri hydro
carbonat (18,7mg), THF (1,5ml) va metanol (1,5ml) duoc b sung thém
xyclopropancarbaldehyt (7,49mg) & nhiét do trong phong. Trong méi trudng nito,
hon hop phéan tmg nay dugc khudy & 60°C trong 1,5 gio va & nhiét d trong phong
trong 30 phut, va natri bohydrua (5,05mg) duoc bd sung vao & 0°C. Trong moi
trudng nito, hdn hgp phan Gmg nay duge khudy & nhiét do trong phong trong 1 gid,
va etyl axetat, nudc va dung dich nudc natri hydro carbonat béo hoa duge bd sung
vao hén hop phan tmg nay. Hén hop nay duoc chiét bing etyl axetat, va chét chiét
duoc ria lién tuc béng nuéc va nude mudi bio hoa, va lam kho béng natri sulfat
khan. Dung moéi dugc cho bay hoi dudi ap suét giam. Chét can dugc tinh ché bang
séc ky cot silicagel (hexan/etyl axetat), va phan thu dugc dugc bb sung thém dung
dich hydro clorua/etyl axetat 4mol/l. Hon hop phan tmg nay dugc khudy & nhiét do
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trong phong qua dém, va chét rin két tia duoc gom lai bang cach loc, va dugc rira
bing etyl axetat dé thu duge hop chét néu & d& muc (14,6mg).

'H NMR (300 MHz, DMSO-dq) § 0,38 (2H, m, J = 3,41 Hz), 0,58 (2H, d, J = 6,44
Hz), 1,07 (1H, brs), 1,20-1,38 (1H, m), 1,45-1,68 (3H, m), 1,86 (3H, m), 2,03 3H,
m), 2,69 (2H, m), 2,95 (2H, d, ] = 7,19 Hz), 3,93 (1H, brs), 7,28 (1H, s), 7,95 (1H,
5), 8,05 (1H, d, J =7,95 Hz), 9,26 (2H, brs).

Vidy 31

N-(4,4-difloxyclohexyl)-5-(trans-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Hon hop gdm 5-(trans-2-aminoxyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua (30,0mg), natri hydro
carbonat (18,7mg), THF (1,5ml) va metanol (1,5ml) dugc bd sung thém dihydro-
2H-pyran-4(3H)-on (10,7mg) & nhiét d¢ trong phong. Trong moi trudng nito, hdn
hop phan Umg nay dugc khudy & 60°C trong 1,5 gi® va & nhiét do trong phong
trong 30 phut, va natri bohydrua (5,05mg) dugc bd sung vao & 0°C. Hon hop phén
g nay duoc khudy & nhiét d6 trong phong trong 1 gio, va etyl axetat, nudc va
dung dich nuéc natri hydro carbonat béo hoa duge bd sung vao hdn hop phan tng
nay. Hon hop ndy dugc chiét bing etyl axetat, va chét chiét duge rira lién tuc bang
nude va nude mudi bio hoa, va 1am khé bang natri sulfat khan. Dung méi dugc
cho bay hoi dudi ap sudt giam. Chét cn duoc tinh ché bang séc ky cot silicagel
(metanol/etyl axetat), va phan thu dugc duge bd sung thém dung dich hydro
clorua/etyl axetat 4mol/l. Hon hop phén tmg nay duoc khudy & nhiét do trong
phong qua dém, va chit rén két tha duoc gom lai bing cach loc, va dugc rira bing
etyl axetat dé thu duoc hop chét néu & d& myc (18,1mg).
'H NMR (300 MHz, DMSO-de) 8 1,25-1,41 (1H, m), 1,62 (SH, d, J = 10,60 Hz),
1,77-2,15 (9H, m), 2,62-2,80 (1H, m), 2,89-3,08 (1H, m), 3,39-3,59 (1H, m), 3,92
(3H, d, ] = 9,47 Hz), 7,28 (1H, s), 7,95 (1H, s), 8,04 (1H, d, J = 7,95 Hz), 9,44 (2H,
brs).
Vidu 32
5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit hydroclorua
A) tert-butyl (2-(4-((tetrahydro-2H-pyran-4-yl)carbamoyl)thiophen-2-
yl)xyclopropyl)carbamat
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Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylic (50,0mg), tetrahydro-2H-pyran-4-amin (19,6mg) va trietylamin
(0,049ml) dugc hoa tan trong DMF (2ml), O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (81,0mg) dugc bd sung vao & nhiét do trong
phong, va hdn hop thu duge dugce khudy qua dém. Hon hgp phén tmg nay dugc bd
sung thém etyl axetat va nudc, va hdn hop thu duge duge chiét bing etyl axetat.
Chét chiét duoc rira bing nuéc mudi bdo hoa, 1am kho bing natri sulfat khan, va
duoc c6 dudi 4p suat giam. Chét c3n duoc tinh ché bang séc ky cot silicagel
(hexan/etyl axetat) d8 thu duge hop chét néu & d& muc (61,8mg).

'H NMR (300 MHz, DMSO-dg) § 0,99-1,11 (1H, m), 1,12-1,21 (1H, m), 1,39 (9H,
), 1,44-1,62 (2H, m), 1,72 (2H, dd, J = 12,49, 2,27 Hz), 2,06 (1H, ddd, J = 8,99,
577, 3,41 Hz), 2,62 (1H, brs), 3,33-3,42 (2H, m), 3,80-4,00 (3H, m), 7,17 (1H, s),
7,28 (1H, brs), 7,83 (1H, d, ] = 1,51 Hz), 8,00 (1H, d, ] = 7,95 Hz).

B) 5-(trans-2-aminoxyclopropyl)-N-(tetrahydro-2H-pyran-4-yljthiophen-3-
carboxamit hydroclorua

Hon hop gbm tert-butyl (2-(4-((tetrahydro-2H-pyran-4-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (59,0mg) va etyl axetat (3ml)
duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (0,402ml) & 0°C, va
h&n hop thu duge duoc khudy & nhiét do trong phong qua dém. Chét rén két tia
duoc gom lai bang cach loc va dugc rira bang etyl axetat 8 thu dugc hop chit néu

& dé muc (45,5mg).

'H{ NMR (300 MHz, DMSO-dg) & 1,17-1,31 (1H, m), 1,40-1,62 (3H, m), 1,64-1,79
(2H, m), 2,55 (1H, td, ] = 6,44, 3,41 Hz), 2,75-2,88 (1H, m), 3,29-345 (2H, m),
3,79-4.01 (3H, m), 7,24-7,32 (1H, m), 7,94 (1H, d, J = 1,51 Hz), 8,08 (1H, d,J =
7,95 Hz), 8,55 (3H, d, J = 2,65 Hz).

C) 5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit hydroclorua

HOn hop gdém 5-(trans-2-aminoxyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit hydroclorua (43,0mg), natri hydro carbonat (29,8mg),
THF (2ml) va metanol (2ml) dugc bd sung thém xyclopropancarbaldehyt (11,9mg).
Trong mdi trudng nito, hén hop phan tng nay dugc khudy & 60°C trong 1,5 gid va
& nhiét do trong phong trong 30 phut, va natri bohydrua (8,06mg) dugc bb sung
vao & 0°C. Trong moi truong nito, hdn hop phan uing nay duoc khudy & nhiét do
trong phong trong 1 gid, va etyl axetat, nuéc va dung dich nude natri hydro
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carbonat bdo hoa dugc bd sung vao hdn hop phan tmg nay. Hon hop nay duoc
chiét bing etyl axetat, va chét chiét duoc rira lién tuc bang nudc va nude mubi bo
hoa. Chét chiét duoc 1am kho béng natri sulfat khan, va dung méi dugc cho bay hoi
dudi ap sult giam. Chét cin dugce tinh ché bing sic ky cot silicagel (hexan/etyl
axetat), va phan thu dugc dugc b6 sung thém dung dich hydro clorua/etyl axetat
4mol/l trong khi lam lanh bang nudc da. Hon hop phan ung nay duogc khudy &
nhiét do trong phong trong 2 gio. Chét rén két tha dugc gom lai béng cach loc va
duoc rira bing etyl axetat d8 thu duoc hop chat néu & dé muc (29,8mg).

'"H NMR (300 MHz, DMSO-dq) § 0,31-0,44 (2H, m), 0,51-0,66 (2H, m), 0,98-1,15
(1H, m), 1,21-1,38 (1H, m), 1,42-1,66 (3H, m), 1,66-1,81 (2H, m), 2,70 (1H, ddd, J
= 9,66, 6,25, 3,41 Hz), 2,91-3,01 (3H, m), 3,33-3,45 (2H, m), 3,78-4,04 3H, m),
728 (1H, 5), 7,95 (1H, d, J = 1,51 Hz), 8,06 (1H, d, J = 7,57 Hz), 9,30 (2H, brs).

Vidu 33

5-(trans-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-
yl)thiophen-3-carboxamit dihydroclorua

A) Metyl 5-(trans-2-((tert-
butoxycarbonyl)(xyclobutyl)amino)xyclopropyl)thiophen-3-carboxylat

Hon hop gébm metyl 5-(trans-2-aminoxyclopropyl)thiophen-3-carboxylat
hydroclorua (100mg), natri hydro carbonat (90,0mg), THF (4ml) va metanol (4ml)
duoc bd sung thém xyclobutanon (36,0mg). Trong moi trudng nito, hdn hop phan
ung nay duogc khudy & 60°C trong 1,5 gid va & nhiét do trong phong trong 30 phut,
va natri bohydrua (24,3mg) dugc b6 sung vao & 0°C. Hon hop phén mg nay dugc
khudy & nhiét d trong phong trong 1 gid, va etyl axetat, nuéc va dung dich nudce
natri hydro carbonat bdo hoa dugc bd sung vao hon hop phan Umg nay. Hon hop
nay duoc chiét bing etyl axetat, va chét chiét duge rira lién tuc bang nudce va nuéce
mubi bdo hoa, va 1am khd bing natri sulfat khan. Dung méi dugc cho bay hoi duéi
ap sut giam. Chét cin thu duoc duoc hoa tan trong THF (3ml), va trietylamin
(0,090ml) va di-tert-butyl dicarbonat (0,120ml) duoc bd sung thém. Hon hop phan
ung nay dugc khudy & nhiét do trong phong qua dém, va hdn hop thu duge duge
chiét bing etyl axetat va nudc. Lp hiru co dugc rira bing nudc mudi bdo hoa, va
lam kho bang natri sulfat khan, va dung méi dugc cho bay hoi duéi 4p suét giam.
Chét ciin duoc tinh ché bing sic ky cot silicagel (hexan/etyl axetat) dé thu dugc
hop chét néu & d& muc (98,9mg).

"H NMR (300 MHz, DMSO-d¢) & 1,23-1,33 (2H, m), 1,37 (9H, s), 1,45-1,68 (2H,

-108-



25589

m), 2,01-2,32 (5H, m), 2,62 (1H, ddd, J = 7,10, 5,02, 3,41 Hz), 3,77 (3H, s), 3,92-
4,09 (1H, m), 7,14-7,21 (1H, m), 8,08 (1H, d, J = 1,51 Hz).

B) Axit 5-(trans-2-((tert-butoxycarbonyl)(xyclobutyl)amino)xyclopropyl)thiophen-
3-carboxylic

Metyl 5-(trans-2-((tert-
butoxycarbonyl)(xyclobutyl)amino)xyclopropyl)thiophen-3-carboxylat (95,0mg)
duoc hoa tan trong THF (2ml) va metanol (2ml), dung dich nuéc natri hydroxit
2mol/1 (0,338ml) duoc b sung vao & 0°C, va hdn hop thu duge duoc khudy &
nhiét dd trong phong qua dém. Hon hgp phan tmg nay duoc axit héa bing axit
clohydric 1mol/l & 0°C, va dugc chiét bing etyl axetat. Chét chiét dugc rira lién tuc
' bing nudc va nude mubi bdo hoa, 1am khd bang natri sulfat khan, va dugc ¢d dudi
ap suét giam d8 thu duoc hop chét néu & dé muc (90,1mg).

'H NMR (300 MHz, DMSO-dg) § 1,22-1,32 (2H, m), 1,38 (9H, s), 1,48-1,67 (2H,
m), 2,04-2,30 (SH, m), 2,61 (1H, ddd, J = 7,29, 4,45, 3,41 Hz), 3,94-4,07 (1H, m),
7.11-7,15 (1H, m), 7,99 (1H, d, J = 1,51 Hz), 12,60 (1H, brs).

C) tert-butyl xyclobutyl(trans-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat

Axit 5-(trans-2-((tert-
butoxycarbonyl)(xyclobutyl)amino)xyclopropyl)thiophen-3-carboxylic (45,0mg),
5-metyl-1,3,4-thiadiazol-2-amin (18,4mg) va trietylamin (0,028ml) dugc hoa tan
trong DMF (3ml), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (60,8mg) dugc bd sung véo, va hdn hop thu duge duge khudy &
nhiét do trong phong qua dém. Hon hop phan tmg nay dugc chiét bang etyl axetat
va nuée, va 16p hitu co duogc ria bing nuéc mudi bio hoa, 1am kho bang natri
sulfat khan, va dugc cd dudi ap suit giam. Chét cin dugc tinh ché bang séc ky cot
silicagel (hexan/etyl axetat) d8 thu duoc hop chit néu & dé muc (38,3mg).

'H NMR (300 MHz, DMSO-dg) 8 1,14-1,43 (11H, m), 1,48-1,69 (2H, m), 2,04-
2,34 (5H, m), 2,58-2,67 (4H, m), 4,03 (1H, quin, J = 8,52 Hz), 7,47 (1H, s), 8,36
(1H, d, J= 1,14 Hz), 12,64 (1H, brs).
D) 5-(trans-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-
yDthiophen-3-carboxamit dihydroclorua

Hdn hop gdm tert-butyl xyclobutyl(trans-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (36,0mg) va etyl axetat (2ml)
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duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (0,207ml) & 0°C, va
hén hop thu duge dugce khudy & nhiét d trong phong qua dém. Chét rén két tia
duoc gom lai béng cach loc va duge rira bang etyl axetat @8 thu dugc hop chat néu

& dé muc (26,5mg).

'H NMR (300 MHz, DMSO-d¢) 8 1,17 (1H, t, J = 7,00 Hz), 1,26-1,42 (1H,
m),1,56-1,68 (1H, m), 1,74-1,92 (2H, m), 2,29 (4H, d, J = 13,63), 2,69-3,11 (3H,
m), 3,60-4,26 (2H, m), 7,42 (1H, s), 8,45 (1H, brs), 9,67-10,18 (1H, m), 13,03 (1H,
brs).

Vidu 34

5-(trans-2-(xyclobutylamino)xyclopropyl)-N-(1-metyl-1 H-pyrazol-4-yl)thiophen-
3-carboxamit hydroclorua

A) tert-butyl xyclobutyl(trans-2-(4-((1-metyl-1H-pyrazol-4-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat

Axit 5-(trans-2-((tert-
butoxycarbonyl)(xyclobutyl)amino)xyclopropyl)thiophen-3 -carboxylic (45,0mg),
1-metyl-1H-pyrazol-4-amin (15,5mg) va trietylamin (0,028ml) duogc hoa tan trong
DMF (3ml), O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (60,8mg) dugc b6 sung vao, va hon hop thu duge dugc khudy &
nhiét d6 trong phong qua dém. Nudc duoc b sung vao hdn hgp phan tmg nay, va
hdn hop thu duge duge chiét bing etyl axetat. Lép hitu co dugc rira bang nudc
mubi bdo hoa, 1am kho béng natri sulfat khan, va dugc c¢6 dudi dp suét giam. Chét
cin duoc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) dé thu duoc hop
chit néu & d& muc (24,0mg).

' NMR (300 MHz, DMSO-dg) 8 1,20-1,35 (2H, m), 1,36-1,42 (9H, m), 1,47-1,70
(2H, m), 2,01-2,34 (SH, m), 2,57-2,67 (1H, m), 3,76-3,85 (3H, m), 3,93-4,15 (1H,
m), 7,30 (1H, d, J = 0,76 Hz), 7,50 (1H, 5), 7,93 (2H, 5), 10,11 (1H, s).

B) 5-(trans-2-(xyclobutylamino)xyclopropyl)-N-(1-metyl-1H-pyrazol-4-
yl)thiophen-3-carboxamit hydroclorua

Hon hop gdm tert-butyl xyclobutyl(trans-2-(4-((1-metyl-1H-pyrazol-4-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (22,0mg) va etyl axetat (1ml)
duge bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (0,132ml) ¢ 0°C, va
hén hop thu duge dugce khudy & nhiét do trong phong qua dém. Chét rén két tia
duge gom lai bang cach loc va dugce rira bang etyl axetat @8 thu duoc hop chét néu
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& @& muc (11,2mg).

"HNMR (300 MHz, DMSO-dg) 8 1,24-1,38 (1H, m), 1,51-1,66 (1H, m), 1,72-1,90
(2H, m), 2,12-2,40 (4H, m), 2,74 (1H, ddd, J = 9,94, 6,15, 3,22 Hz), 2,82-2,96 (1H,
m), 3,75-3,95 (4H, m), 7,29-8,12 (4H, m), 9,76 (2H, brs), 10,26 (1H, 5).

Vi du 35

4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N—(4,4-diﬂoxyclohexyl)thiazol-
2-carboxamit hydroclorua

A) Etyl (E)-3-(2-bromothiazol-4-yl)acrylat

Huyén phu chira lithi clorua (450mg) trong axetonitril (30ml) dugc bb sung
thém 2-bromothiazol-4-carbaldehyt (2,00g) va etyl dietylphosphonoaxetat (2,17ml)
& 0°C, va hdn hgp thu duge dugc khudy trong méi trudng nito & 0°C trong 5 phut.
Hon hop phan tng nay dugc bd sung thém 1,8-diazabixyclo[5.4.0Jundec-7-en
(1,65ml) ¢ 0°C, va hdn hop thu duge duge khudy trong méi trudng nito & nhiét do
trong phong qua dém. Nude duge bd sung vao hdn hop phéan tmg nay, va hén hop
thu duoc duge chiét bang etyl axetat. Chét chiét duoc rira lién tuc béng nudc va
nude mubdi bio hoa, 1am khd béng natri sulfat khan, va dugc c6 dudi ap suét giam.
Chét cin dugc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) dé thu duoge
hop chét néu & dé muc (2,34g).

"H NMR (300 MHz, DMSO-dg) 8 1,25 (3H, t, J = 7,00 Hz), 4,19 (2H, q, J = 6,94
Hz), 6,54 (1H, d, = 15,52 Hz), 7,60 (1H, d, ] = 15,52 Hz), 8,14 (1H, 5).

B) Etyl trans-2-(2-bromothiazol-4-yl)xyclopropancarboxylat

Huyén phu chira trimetylsulfoxoni iodua (2,35g) trong DMSO (20ml) dugc
bd sung thém natri hydrua (50% trong dau, 512mg) trong moi trudng nito, va hén
hop thu dugc dugc khudy & nhiét d6 trong phong trong 30 phut. Hon hop phan tng
nay dugc bd sung thém hdn hop gbém etyl (E)-3-(2-bromothiazol-4-yl)acrylat
(2,33g) va DMSO (10ml), va hdn hop thu dugce duoc khudy & nhiét d9 trong phong
qua dém. Nude duogc bd sung vao hdén hop phéan tng nay & 0°C, va hon hop thu
duoc duoc chiét bang etyl axetat. Chét chiét duoc rira lién tuc bang nudce va nude
mudi bio hoa, 1am kho bing natri sulfat khan, va duoc ¢ dudi ap suét giam. Chét
cin duogc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) dé thu dugc hop
chét néu & d& muc (912mg).

'H NMR (300 MHz, DMSO-dg) § 1,16-1,23 (3H, m), 1,39-1,48 (2H, m), 1,93-2,03
(1H, m), 2,56-2,65 (1H, m), 4,09 (2H, q,J = 6,94 Hz), 7,56 (1H, s).
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C) Axit trans-2-(2-bromothiazol-4-yl)xyclopropancarboxylic

Etyl trans-2-(2-bromothiazol-4-yl)xyclopropancarboxylat (905mg) dugc
hoa tan trong THF (5ml) va etanol (5ml), dung dich nudc natri hydroxit 2mol/l
(4,10ml) dugc bd sung vao & 0°C, va hdn hop thu dugc duge khudy & nhiét do
trong phong qua dém. Hon hop phan (mg nay dugc axit hoa béang axit clohydric
1mol/l, va dugc chiét bang etyl axetat. Chét chiét dugc rtra lién tuc bang nudc va
nuéc mudi bdo hoa, 1am khd béng natri sulfat khan, va duogc ¢6 dudi ap sut giam
8 thu duge hop chit néu & d& muc (809mg).

'H NMR (300 MHz, DMSO-dg) 5 1,32-1,45 (2H, m), 1,88 (1H, ddd, J = 8,24, 5,40,
4,16 Hz), 2,53-2,60 (1H, m), 7,54 (1H, ), 12,42 (1H, brs).

D) tert-butyl (trans—2-(2-bromothiazol-4—yl)xyclopropyl)carbamat

Hén hop gdém axit trans-2-(2-bromothiazol-4-yl)xyclopropancarboxylic
(805mg) va rugu tert-butyl (10ml) dugc bd sung thém trietylamin (0,543ml) va
diphenylphosphoryl azit (0,838ml) & nhiét do trong phong, va hén hep thu dugc
duoc khudy o nhiét do trong phong trong 2 gid rdi & 80°C qua dém. Hon hop phéan
tmg ndy dugc giam nhiét do dén nhiét do trong phong, nudc duge bd sung vao, va
hdn hop thu duge duge chiét bing etyl axetat. Chét chiét dugc rira lién tuc béng
nude va nude mudi bdo hoa, 1am khd bang natri sulfat khan, va duge cd dudi ap
suét giam. Chét cn dugc tinh ché bing sic ky cot silicagel (hexan/etyl axetat) aé
thu duge hop cht néu & dé muc (514mg).

"H NMR (300 MHz, DMSO-dg) § 1,05-1,14 (2H, m), 1,37 (9H, s), 2,06 (1H,td, J =
7,57, 3,03 Hz), 2,79 (1H, brs), 7,24 (1H, brs), 7,36 (1H, s).
E) trans-2-(2-bromothiazol-4-yl)xyclopropanamin hydroclorua

Hdn hop gdm tert-butyl (trans-2-(2-bromothiazol-4-
yl)xyclopropyl)carbamat (200mg) va ety axetat (3ml) dugc bd sung thém dung
dich hydro clorua/etyl axetat 4mol/l (1,57ml) & 0°C, va hdn hop thu duge duge

khudy & nhiét d9 trong phong qua dém. Chét rén két tha duoc gom lai béang cach
loc va dugc rira bang etyl axetat 8 thu dugc hop chét néu & d& muc (158mg).

"H NMR (300 MHz, DMSO-dg) & 1,24 (1H, dt, J = 7,95, 6,06 Hz), 1,36-1,46 (1H,
m), 2,56 (1H, ddd, J = 9,75, 6,15, 3,41 Hz), 2,81-2,95 (1H, m), 7,56 (1H, s), 8,54
(3H, brs).

F) trans-2-(2-bromothiazol-4-yl)-N—(xyc1opropylmetyl)xyclopropanamin

Hon hop gébm trans-2-(2-bromothiazol-4-yl)xyclopropanamin hydroclorua
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(100mg), natri hydro carbonat (131mg), THF (3ml) va metanol (3ml) dugc khudy
& nhiét do trong phong trong 30 pht, va xyclopropancarbaldehyt (32,9mg) dugc
bd sung vao. Trong mdi trudng nito, hén hop phan tng nay dugc khudy & 60°C
trong 2 gi0, va natri bohydrua (22,2mg) dugc bd sung vao & 0°C. Trong mdi
trueong nito, hdn hop phéan ung nay dugce khudy & nhiét d¢ trong phong trong 1,5
gid, va etyl axetat va nudc dugc bd sung vao hdn hgp phén Umg nay trong khi 1am
lanh bing nudc da. Hon hop nay duoc chiét bang etyl axetat, va chét chiét duoc
rtra lién tuc bang nudce va nude mudi bdo hoa, va 1am khé bang natri sulfat khan.
Dung mdi dugc cho bay hoi duédi ap suét giam. Chét cin dugc tinh ché bang sic ky
cot silicagel (NH, hexan/etyl axetat) d8 thu duoc hop chat néu & dé muc (84,4mg).

'H NMR (300 MHz, DMSO-dg) § 0,02-0,09 (2H, m), 0,33-0,41 (2H, m), 0,76-0,89
(1H, m), 0,90-1,03 (2H, m), 1,87-2,02 (1H, m), 2,36-2,47 (4H, m), 7,27 (1H, 5).

G) tert-butyl (trans-2-(2-bromothiazol-4-
yD)xyclopropyl)(xyclopropylmetyl)carbamat

trans-2-(2-bromothiazol-4-y1)-N-(xyclopropylmetyl)xyclopropanamin
(81,0mg) dugc hoa tan trong THF (4ml), va trietylamin (0,062ml) va di-tert-butyl
dicarbonat (0,103ml) duoc bd sung thém. Hon hop phén mg nay dugc khudy &
nhiét do trong phong qua dém, va dugc chiét bing etyl axetat va nuéc. Lp hiru co
duogc rira bang nudc va nudc mudi bio hoa, 1am khé bing natri sulfat khan, va
dung méi dugc cho bay hoi dudi ap suét giam. Chét can duoc tinh ché bang sc ky
cot silicagel (hexan/etyl axetat) dé thu duge hop chét néu & dé myc (106mg).

'"H NMR (300 MHz, DMSO-dg) § 0,06-0,28 (2H, m), 0,33-0,53 (2H, m), 0,87-1,03
(1H, m), 1,24 (2H, dd, T = 7,57, 6,44 Hz), 1,35 (9H, s), 2,18-2,33 (1H, m), 2,79-
2,99 (2H, m), 3,21 (1H, dd, ] = 14,39, 6,82 Hz), 7,44 (1H, s).

H) Metyl 4-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiazol-2-carboxylat

Hon hop gdm tert-butyl (trans-2-(2-bromothiazol-4-
yl)xyclopropyl)(xyclopropylmetyl)carbamat (80,0mg), trietylamin (0,060ml),
diclo(1,1 ’-bis(diphenylphosphino)feroxen)palédi (31,4mg) va metanol (15ml)
duogc khudy & 90°C trong 8 gio trong méi trudng cacbon monoxit (3at). Sau khi
giam nhiét o xudng nhiét do trong phong, chit khong tan dugc loc hét, va chét loc
duoc cd dudi &p sudt giam. ChAt can duoc chiét bang etyl axetat va nudc, va 16p
hru co dugc rira béng nude mubdi bio hoa, lam kho bing natri sulfat khan, va duge
cd dudi 4p sut giam. Chét ciin duogc tinh ché bang séc ky cot silicagel (hexan/etyl
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axetat) dé thu dugc hop chit néu & d& muc (76,0mg).

"H NMR (300 MHz, DMSO-dg) 8 0,05-0,28 (2H, m), 0,32-0,53 (2H, m), 0,87-1,05
(1H, m), 1,27-1,37 (11H, m), 2,36 (1H, td, J = 7,86, 3,22 Hz), 2,87-3,03 (2H, m),
3,22 (1H, dd, J = 14,39, 6,82 Hz), 3,82-3,93 (3H, m), 7,85 (1H, s).

I) Axit 4~(trans-2-((tert-
butoxycarbonyl)(xyc1opropylmetyl)amino)xyclopropyl)thiazol—Z-carboxylic

Metyl 4-(trans-2-((tert-
butoxycarbonyl)(xyc1opropylrnetyl)amino)xyclopropyl)thiazol-2-carboxylat
(93,0mg) dugc hoa tan trong metanol (Sml), dung dich nude natri hydroxit 2mol/l
(0,330ml) duoc bd sung vao ¢ 0°C, va hdn hop thu dugc duoc khqu G nhiét do
trong phong trong 1 gio. Hobn hop phan tng nay dugc axit héa béng axit clohydric
Imol/l & 0°C, va dugc chiét béng etyl axetat. Chét chiét duogc rira lién tuc béng
nudc va nudc mudi bio hoa, 1am khd béng natri sulfat khan, va dugc cd dudi ap

suét giam dé thu duogc hop chat néu & @& muc (78,9mg).
MS: [M+H]" 339,2.

J) tert-butyl (xyclopropylmetyl)(trans-2-(2-((4,4-
difloxyclohexyl)carbamoy!)thiazol-4-yl)xyclopropyl)carbamat

Axit 4-(trans-2-((tert-
butoxycarbonyl)(Xyclopropylmetyl)amino)Xyclopropyl)thiazol-Z-carboxylic
(38,0mg), 4,4-difloxyclohexanamin hydroclorua (21,2mg) va trietylamin (0,063ml)
duoc hoa tan trong DMF (3ml), O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (51,2mg) dugc b sung vao, va hdn hop thu dugce
duoc khudy & nhiét d trong phong qua dém. Hdn hop phan ing nay duoc b6 sung
thém etyl axetat va nudc, va hén hop thu dugce duge chiét bang etyl axetat. Chét
chiét duoc rira bing nude mudi béo hoa, lam kho béng natri sulfat khan, va dugc
c6 dudi ap sudt giam. Chét ciin duoc tinh ché bing sic ky cdt silicagel (hexan/etyl
axetat) dé thu dugc hop chét néu & d& muyc (17,6mg).

'H NMR (300 MHz, DMSO-dg) & 0,07-0,28 (2H, m), 0,32-0,54 (2H, m), 0,90-1,04
(1H, m), 1,23-1,42 (11H, m), 1,64-1,95 (5H, m), 1,99-2,12 (3H, m), 2,29 (1H, ddd,
T =947, 6,25, 3,22 Hz), 2,94-3,07 (2H, m), 3,10-3,25 (1H, m), 3,96 (1H, d,J =
7,95 Hz), 7,66 (1H, s), 8,54 (1H, d, J = 8,71 Hz).

K) 4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiazol-2-carboxamit hydroclorua
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Hén hop gbébm tert-butyl (xyclopropylmetyl)(trans-2-(2-((4,4-
difloxyclohexyl)carbamoyl)thiazol-4-yl)xyclopropyl)carbamat (16,0mg) va etyl
axetat (1,5ml) dugc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l
(0,088ml) & 0°C, va hén hop thu dugc duge khudy & nhiét d6 trong phong qua dém.
Chét rin két tha dugc gom lai bang céch loc va dugce rira béang etyl axetat dé thu

duoc hop chit néu & ¢ myc (10,1mg).

'H NMR (300 MHz, DMSO-dg) 8 0,36 (2H, d, J = 4,16 Hz), 0,57 (2H, d, ] = 6,44
Hz), 1,00-1,18 (1H, m), 1,33-1,49 (1H, m), 1,55-1,67 (1H, m), 1,68-1,87 (4H, m),
2,05 (3H, brs), 2,76-2,85 (1H, m), 2,94 (2H, d, J = 6,44 Hz), 3,13 (1H, brs), 3,97
(2H, brs), 7,78 (1H, s), 8,59 (1H, d, J = 8,71 Hz), 9,33-9,67 (2H, m).

Vidu36

5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit hydroclorua

A) Axit trans-2-(5-bromothiophen-2-yl)xyclopropancarboxylic

Hdn hop gdm lithi hydroxit monohydrat (12,7g), nude (1 00ml) va metanol
(100ml) dugc bd sung thém etyl trans-2-(5-bromothiophen-2-
yD)xyclopropancarboxylat (16,7g) ¢ nhiét d6 trong phong. Sau khi khudy & nhiét do
trong phong trong 24 gid, metanol dugc cho bay hoi dudi 4p sudt giam. Lép chura
nuée duge rira bing diclometan, dugc axit hoa béng axit clohydric 2mol/l , va
duoc chiét bang etyl axetat. Chét chiét dugc 1am kho bang natri sulfat khan, va
duge c6 dudi 4p sudt gidm dé thu dugc hop chét néu & d& muc (14,7g).

'H NMR (400 MHz, CDCl3) 8 1,35-1,40 (1H, m), 1,65-1,69 (1H, m), 1,90-1,94
(1H, m), 2,67-2,72 (1H, m), 6,61 (1H, d, ] = 3,6 Hz), 6,87 (1H, d, J = 3,6 Hz).

B) tert-butyl (2-(5-bromothiophen-2-yl)xyclopropyl)carbamat

Axit trans-2-(5-bromothiophen-2-yl)xyclopropancarboxylic (14,7g) dugc
hoa tan trong axeton (150ml), trietylamin (9,03g) duoc bd sung vao, rdi etyl
cloformat (9,68g) duoc bd sung vao ¢ -20°C. Sau khi khqu & nhiét do tir -10°C
dén -20°C trong 2 gid, hon hop gbm natri azit (6,57g) va nude (20ml) dugc bd
sung vao, va hdn hop thu duge dugc khudy & nhiét d6 tir -10°C dén -20°C trong 3
gid. Axeton dugc cho bay hoi béng céach co dudi &p suét giam, va nudc (150ml) va
toluen (150ml) duogc bd sung thém. Lép chira nude duge chiét hai 1an béng toluen
(100ml). Chét chiét két hop duoc lam khd béng natri sulfat khan va duoc co dén
con 150ml duéi ép sut giam. Hon hop thu duoc duoc bd sung thém rugu tert-
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butyl (25ml), va hdn hop nay dugc gia nhiét trong didu kién hdi luu trong 18 gio.
Hon hop nay dugc c6 dudi 4p suét giam, va chét cin duoc tinh ché bang sic ky cot
silicagel (ete dau mo/etyl axetat) d thu duge hop chét néu & dé muc (8,66g).

' NMR (400 MHz, CDCl3) 8 1,15 (2H, t, J = 6,8 Hz), 1,46 (9H, 5), 2,08-2,13 (1H,
m), 2,67-2,74 (1H, m), 4,81 (1H, s), 6,57 (1H, d, ] = 3,2 Hz), 6,82 (1H, d, ] = 3,2
Hz).

C) trans-2-(5-bromothiophen-2-yl)xyclopropanamin hydroclorua

Hon hop gbém tert-butyl (2-(5-bromothiophen-2-yl)xyclopropyl)carbamat
(200mg) va etyl axetat (5Sml) duoc bd sung thém dung dich hydro clorua/etyl axetat
4mol/l (1,57ml) & 0°C, va hén hop thu dugc duoc khudy & nhiét do trong phong
qua dém. Chét rin két tia dugc gom lai bang céach loc va dugc rira bing etyl axetat
& thu duoc hop chit néu & dé muc (135mg).

' NMR (300 MHz, DMSO-dq) 8 1,23 (1H, dt, J = 7,95, 6,25 Hz), 1,36-1,51 (1H,
m), 2,47-2,54 (1H, m), 2,73-2,85 (1H, m), 6,75 (1H, dd, J = 3,79, 1,14 Hz), 6,99-
7,10 (1H, m), 8,50 (2H, brs).

D) tert-butyl (2-trans-(5-bromothiophen-2-
yl)xyclopropyl)(xyclopropylmetyl)carbamat

Hdn hop gdm trans-2-(5 -bromothiophen-2-yl)xyclopropanamin
hydroclorua (130mg), natri hydro carbonat (107mg), THF (4ml) va metanol (4ml)
duoc bd sung thém xyclopropancarbaldehyt (43,0mg) & nhiét do trong phong.
Trong méi truong nito, hdn hop phan tmg nay duoc khudy & 60°C trong 1,5 gio rdi
& nhiét do trong phong trong 30 phit, va natri bohydrua (29,0mg) duoc bb sung
vao & 0°C. Hon hop phén tng nay duoc khudy & nhiét do trong phong trong 1 gio,
va etyl axetat, nuéc va dung dich nudc natri hydro carbonat bao hoa dugc bo sung
v&o hdn hop phén ng nay. Hon hop nay duoc chiét bang etyl axetat, va chét chiét
duoc rira lién tuc béng nudc va nude mubi bdo hoa va 1am kho bang natri sulfat
khan. Dung méi dugc cho bay hoi dudi ap suét giam. Chét cin thu dugc dugc hoa
tan trong THF (5ml), trietylamin (0,094ml) va di-tert-butyl dicarbonat (0,156ml)
duoc bd sung vao, va hon hop thu dugce dugc khudy & nhiét do trong phong qua
dém. Hon hop phan tmg nay dugc bd sung thém etyl axetat va nudc, va hdn hop
thu duge duoc chiét bing etyl axetat. Chat chiét duoc rira bing nuéc mubi bio hoa,
]am kho bang natri sulfat khan, va dugc c6 dudi p suét giam. Chét cin dugc tinh
ché bang sic ky cot silicagel (hexan/etyl axetat) @8 thu dugc hop chét néu & dé muc
(160mg).
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'H NMR (300 MHz, DMSO-dg) 8 0,08-0,27 (2H, m), 0,35-0,52 (2H, m), 0,88-1,06
(1H, m), 1,14-1,24 (1H, m), 1,25-1,34 (1H, m), 1,39 (9H, s), 2,20-2,32 (1H, m),
2,65-2,77 (1H, m), 2,93 (1, dd, T = 14,39, 6,82 Hz), 3,18 (1H, dd, J = 14,39, 6,82
Hz), 6,71 (1H, dd, J= 3,79, 0,76 Hz), 7,02 (1H, d, ] =3,79 Hz).

E) Metyl 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiophen—Z-carboxylat

Hdn hop gdm tert-butyl (2-trans-(5-bromothiophen-2-
yDxyclopropyl)(xyclopropylmetyl)carbamat (155mg), trietylamin (0,116ml),
diclo(1,1’-bis(diphenylphosphino)feroxen)paladi (60,9mg) va metanol (15ml)
duoc khudy & 90°C trong 8 gid trong mdi trudng cacbon monoxit (3at). Sau khi
giam nhiét do xubng nhiét do trong phong, chét khong tan duge loc hét, va chét loc
duoc ¢6 dudi ap suét giam. Chét cin duoc chiét bang etyl axetat va nude, va 16p
htu co duoc ria béng nuéc mudi bdo hoa, 1am khod bé’mg natri sulfat khan, va dugc
c6 dudi 4p suét giam. Chét c3n dugc tinh ché bing sic ky cot silicagel (hexan/etyl
axetat) dé thu dugc hop chét néu & dé& muc (138mg).

"H NMR (300 MHz, DMSO-ds) § 0,06-0,30 (2H, m), 0,33-0,52 (2H, m), 0,84-1,05
(1H, m), 1,23-1,33 (1H, m), 1,35-1,49 (10H, m), 2,39 (1H, ddd, J=9,47, 6,25, 3,22
Hz), 2,76-2,87 (1H, m), 2,88-3,02 (1H, m), 3,20 (1H, dd, J = 14,20, 7,00 Hz), 3,73-
3,82 (3H, m), 6,96 (1H, d, J =3,79 Hz), 7,63 (1H, d, J = 3,79 Hz).
F) Axit 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiophen-Z-carboxylic
Metyl 5-(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)xyclopropyl)thiophen—2—carboxylat
(130mg) duge hoa tan trong metanol (Sml), dung dich nudc natri hydroxit 2mol/l
(0,462ml) dugc bé sung vao & 0°C, va hén hop thu dugc dugc khudy ¢ nhiét o
trong phong qua dém. Hon hop phan tmg nay dugc axit hda bing axit clohydric
1mol/l & 0°C, va duoc chiét bing etyl axetat. Chét chiét dugc rira lién tuc bang
nude va nude mudi bio hoa, 1am kho bang natri sulfat khan, va dugc c6 dudi ép
sudt giam dé thu duoc hop chét néu & d& muc (125mg).

MS: [M+2H-(Boc)]" 238,2.

G) tert-butyl (xyclopropylmetyl)(trans-2-(5-((4,4-
difloxyclohexyl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat

Axit 5-(trans-2-((tert-
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butoxycarbonyl)(Xyclopropylmetyl)amino)xyc1opropyl)thiophen—2-carboxylic
(35,0mg), 4,4-difloxyclohexanamin hydroclorua (19,6mg) va trietylamin (0,058ml)
duoc hoa tan trong DMF (3ml), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (47,3mg) dugc bd sung vao, va hon hop thu dugce
duoc khudy & nhiét d trong phong qua dém. Hon hop phén ing nay dugce b6 sung
thém etyl axetat va nuéc, va hdn hop thu duge duge chiét bang etyl axetat. Chét
chiét dugc rira bang nuéc mubi bdo hoa, lam kho bang natri sulfat khan, va duoc
c6 dudi 4p sudt giam. Chét cin dugc tinh ché bang sic ky cot silicagel (hexan/etyl
axetat) dé thu dugc hop chit néu & d& muc (42,3mg).

"H NMR (300 MHz, DMSO-dg) & 0,08-0,28 (2H, m), 0,34-0,52 (2H, m), 0,88-1,04
(1H, m), 1,18-1,27 (1H, m), 1,32-1,42 (10H, m), 1,50-1,69 (2H, m), 1,77-1,96 (3H,
m), 1,97-2,13 (3H, m), 2,32 (1H, m), 2,70-2,80 (1H, m), 2,89-3,04 (1H, m), 3,10-
3,26 (1H, m), 3,91 (1H, d, J = 7,57 Hz), 6,86 (1H, d, J = 3,79 Hz), 7,58 (1H,d,J =
3,79 Hz), 8,16 (1H, d, J =7,57 Hz).
H) 5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit hydroclorua

tert-butyl (xyclopropylmetyl)(trans-2-(5-((4,4-
difloxyclohexyl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (40,0mg) dugc
hoa tan trong etyl axetat (3ml), dung dich hydro clorua/etyl axetat 4mol/1 (0,220ml)
duoc bd sung vao & 0°C, va hén hop thu duge duoc khuéy & nhiét do trong phong
trong 4 gio. Chét rén két tia dugc gom lai bang cach loc va dugc rira béng etyl
axetat d& thu dugc hop chét néu & d& muyc (22,1mg).
"H NMR (300 MHz, DMSO-dg) § 0,31-0,44 (2H, m), 0,51-0,64 (2H, m), 0,97-1,15
(1H, m), 1,23-1,40 (1H, m), 1,50-1,72 (3H, m), 1,78-2,10 (6H, m), 2,74 (1H, ddd, J
= 9,84, 6,25, 3,60 Hz), 2,87-3,05 (3H, m), 3,82-4,00 (1H, m), 6,93 (1H, d,J = 3,79
Hz), 7,63 (1H, d, ] = 3,79 Hz), 8,25 (1H, d, ] = 7,95 Hz), 9,39 (2H, brs).

Vidu 37

5 -(trans-2-((xyclopropylmetyl)amino)xyclopropyl)—N—(5—metyl- 1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit dihydroclorua

A) tert-butyl (xyclopropylmetyl)(trans-2-(5-((5-metyl-1 ,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-2—yl)xyclopropyl)carbarhat

Axit 5 -(trans-2-((tert-
butoxycarbonyl)(xyclopropylmetyl)amino)Xyclopropyl)thiophen-Z-carboxylic
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(35,0mg), 5-metyl-1,3,4-thiadiazol-2-amin (13,1mg) va trietylamin (0,029ml) dugc
hoa tan trong DMF (3ml), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (47,3mg) dugc b6 sung vao, va hdn hop thu duge duge khudy &
nhiét do trong phong qua dém. Hon hop phén g nay dugc bd sung thém etyl
axetat va nudc, va hdn hop thu dugc duge chiét bang etyl axetat. Chét chiét dugc
rira bang nudc mudi bio hoa, 1am kho bang natri sulfat khan, va dugc cd dudi 4p
suét giam. Chét cin duoc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) dé
thu duoc hop chét néu & d& muc (23,7mg).

'H NMR (300 MHz, DMSO-dg) § 0,08-0,31 (2H, m), 0,35-0,53 (2H, m), 0,90-1,07
(1H, m), 1,20-1,50 (11H, m), 2,33-2,45 (1H, m), 2,62 (3H, s), 2,78-2,88 (1H, m),
2,90-3,07 (1H, m), 3,19 (1H, dd, J = 14,39, 6,82 Hz), 6,98 (1H, d, J = 3,79 Hz),
8,08 (1H, brs), 12,85 (1H, brs).

B) 5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-
2-yl)thiophen-2-carboxamit dihydroclorua

Hon hop gdm tert-butyl (xyclopropylmetyl)(trans-2-(5-((5-metyl-1,3,4-
thiadiazol-2-yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat (22,0mg) va etyl
axetat (2ml) dugc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l
(0,127ml) & 0°C, va hén hop thu duogc duge khudy & nhiét d¢ trong phong qua dém.
Chét rén két tia dugc gom lai bang cach loc, va dugc rira bing etyl axetat va

metanol d& thu dwoc hop chit néu & d& muc (10,2mg).

'"H NMR (300 MHz, DMSO-ds) § 0,32-0,44 (2H, m), 0,51-0,65 (2H, m), 0,97-1,19
(1H, m), 1,30-1,45 (1, m), 1,65-1,81 (1H, m), 2,62 (3H, s), 2,78-2,90 (1H, m),
2,96 (2H, d, J = 5,68 Hz), 3,01-3,11 (1H, m), 3,86 (2H, s), 7,06 (1H, d, T = 3,79
Hz), 8,09 (1H, s), 9,55 (2H, brs).

Viduy 38

N-xyclopentyl-5-(trans-2-(tetrahydro-2H-pyran-4-ylamino)xyclopropyl)thiophen-
3-carboxamit hydroclorua [chit dong phan quang hoc, hop chit nay thu dugc tir
metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat
(chét ddng phéan quang hoc, thoi gian luu dai)]

A) Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (chat ddng phan quang hoc, thoi gian luu dai)

B) Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (chit dong phan quang hoc, thoi gian luu ngin)
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Chét triét quang (16,9g) clia metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropy!)thiophen-3-carboxylat dugc phan doan bang
SFC (c6t: CHIRALPAK AD, 20mmIDx250mml, do Daicel Corporation san xudt,
pha dong: cacbon dioxit/metanol = 820/180), va phan doan thu dugc duoc co dudi
&p suit giam d8 thu duoc hop chit néu & dé muc (7,23g) c6 thoi gian luu ngén va
hop chét néu & d& muc (7,39g) c6 thoi gian luu dai.

Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3 -carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)

'H NMR (300 MHz, DMSO-dg) 8 1,07-1,25 (2H, m), 1,39 (9H, ), 2,08 (1H, ddd, J
= 9,09, 6,25, 3,22 Hz), 2,60 (1H, d, J = 5,30 Hz), 3,76 (3H, s), 7,08-7,14 (1H, m),
7,29 (1H, brs), 8,07 (1H, d, J = 1,14 Hz).

HPLC thoi gian luu 2,859 phit (cdt: CHIRALPAK ADH (tén thuong mai),
4,6mmIDx150mml, pha dong: cacbon dioxit/metanol = 820/180, tbc d6 chay:
4,0ml/phut, nhiét do: 35°C, budc séng do: UV 220nm, néng do6: 0,5mg/ml, thé tich
tiém: 0,005ml).

Metyl 5-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phéan quang hoc, thoi gian luu ngén)

"H NMR (300 MHz, DMSO-dg) & 1,08-1,24 (2H, m), 1,39 (9H, ), 2,08 (1H, ddd, J
=899, 6,15, 3,03 Hz), 2,60 (1H, brs), 3,77 3H, 5), 7,12 (1H, dd, T = 1,51, 0,76 Hz),
7,29 (1H, brs), 8,07 (1H, d, J = 1,14 Hz).

HPLC thdi gian lwu 1,950 phit (cot: CHIRALPAK ADH (tén thuong mai),
4,6mmIDx150mml, pha dong: cacbon dioxit/metanol = 820/180, tbc do chay:
4,0ml/phit, nhiét do: 35°C, bude séng do: UV 220nm, ndng d: 0,5mg/ml, the tich
tiém: 0,005ml).

Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (chat ddng phan quang hoc, thoi gian luu dai) dugc xac dinh r6 1a metyl
5-((1R,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3 -carboxylat.

Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (chit ddng phan quang hoc, thoi gian luu ngin) duoc xac dinh o 13
metyl 5-((1 S,2S)-2~((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat.
C) Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylic
[ch4t ddng phan quang hoc, hop chét nay thu dugc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit ddng phéan quang
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hoc, thoi gian [uu dai)]

Metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (chit déng phan quang hoc, thoi gian luu dai) (458mg) dugc hoa tan
trong metanol (Sml), dung dich nudc natri hydroxit 2mol/l (1,93ml) dugc bd sung
vao & 0°C, va hon hop thu dugc dugc khudy & nhiét @ trong phong qua dém. Hon
hop phan Ung nay dugc axit hoa bing axit clohydric 1mol/l & 0°C, va dugc chiét
bing etyl axetat. Chét chiét duge rira lién tuc bing nudc va nude mubi bio hoa,
1am kho béng natri sulfat khan, va dugc c6 dudi 4p suét giam dé thu duge hop chét
néu & dé muc (435mg).

'H NMR (300 MHz, DMSO-dg) 8 1,05-1,22 (2H, m), 1,39 (9H, s), 2,07 (1H, ddd, J
=9,09, 6,06, 3,03 Hz), 2,59 (1H, d, ] = 7,57 Hz), 7,05-7,09 (1H, m), 7,28 (1H, brs),
7,97 (1H, d,J = 1,51 Hz), 12,61 (1H, brs).

Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylic [ch4t ddng phan quang hoc, hop chét nay thu dugc tir metyl 5-(trans-2-
((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit déng phan
quang hoc, thoi gian luu dai)] dugc x4c dinh 13 1a axit 5-((IR,2R)-2((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylic.

D) tert-butyl (trans-2-(4-(xyclopentylcarbamoyl)thiophen-2-
yl)xyclopropyl)carbamat [chéit ddng phan quang hoc, hop chét nay thu duoc tir
metyl 5-(trans-2—((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)]

Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylic [chét dong phan quang hoc, hop chét nay thu duogc tlr metyl 5-(trans-2-
((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit dong phan
quang hoc, thdi gian luu dai)] (70,0mg), xyclopentanamin (23,1mg) va trietylamin
(0,069ml) duoc hoa tan trong DMF (3ml), O-(7-azabenzotriazol-1 -yD)-N,N,N’,N’-
tetrametyluroni hexaflophosphat (113mg) duoc bd sung v&o, va hdn hop thu dugc
duoc khudy ¢ nhiét d trong phong qua dém. Nudc dugc bd sung vao hdn hop
phén tmg ndy, va hdn hop thu dugc dugc chiét bang etyl axetat. Lép hitu co dugce
rua lién tuc béng nuée va nude mudi bio hoa, 1am khd b::ing natri sulfat khan, va
duge cd dudi ap sut giam. Chét cin duoc tinh ché bing séc ky cot silicagel
(hexan/etyl axetat) d& thu dugc hop chét néu & dé muc (77,8mg).

MS: [M+H]" 351,3.
tert-butyl (trans-2-(4-(xyclopentylcarbamoyl)thiophen-2-
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yl)xyclopropyl)carbamat [chét ddng phéan quang hoc, hop chét nay thu duge tir
metyl 5-(trans—2—((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chét ddng phan quang hoc, thoi gian luu dai)] dugc x4c dinh 13 1a tert-butyl
((1R,2R)-2-(4-(xyclopentylcarbamoyl)thiophen—2-y1)xyclopropyl)carbamat.

E) 5- (trans-2-aminoxyclopropyl)-N-xyclopentylthiophen—3 -carboxamit
hydroclorua [chét ddng phan quang hoc, hop chét ndy thu dugc tir metyl 5-(trans-
2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3- -carboxylat (chét déng phan
quang hoc, thoi gian luu dai)]

Hdn hop gom tert-butyl (trans-2-(4-(xyclopentylcarbamoyl)thiophen-2-
yDxyclopropyl)carbamat [chit dong phan quang hoc, hop chét nay thu duge tir
metyl 5-(trans-2- ((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3- -carboxylat
(chét dong phén quang hoc, thoi gian luu dai)] (75, Omg) va etyl axetat (2ml) dugc
b6 sung thém dung dich hydro clorua/etyl axetat 4mol/1 (0,53 Sml) & 0°C, va hdn
hop thu dugc dugc khudy & nhiét d6 trong phong qua dém. Chét rén két tia duge
gom lai bang céch loc va dugce rira béng etyl axetat @8 thu duge hop chét ndu & dé

muc (56,2mg).
MS: [M+H-(HCI)]" 251,2.

5-(trans-2- aminoxyclopropyl)-N—xyclopentylthiophen—3 -carboxamit
hydroclorua [chat ddng phan quang hoc, hop chit nay thu dugc tir metyl 5-(trans-
2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3- -carboxylat (chét ddng phan
quang hoc, thoi gian luu dai)] duge xdc dinh  la 5-((1R,2R)-2-
aminoxyclopropyl)-N-xyclopentylthiophen-3-carboxamit hydroclorua.

F) N-xyclopentyl-5-(trans-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua [chéat dong phan quang
hoc, hop chét nay thu dugc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit déng phan quang
hoc, thoi gian Iuu dai)]

Hoén hop gdm 5-(trans-2-aminoxyclopropyl)-N-xyclopentylthiophen-3-
carboxamit hydroclorua [chit déng phan quang hoc, hop chét nay thu dugc tur
metyl 5-(trans—2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)] (53,0mg), natri hydro carbonat
(38,8mg), THF (3ml) va metanol (3ml) dugc bd sung thém dihydro-2H-pyran-
4(3H)-on (22,2mg) & nhiét do trong phong. Trong mdi truong nito, hdn hop phan
ung nay duoc khudy & 60°C trong 1,5 git' va & nhi¢t d6 trong phong trong 30 phut,
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va natri bohydrua (10,5mg) duoc bd sung vao & 0°C. Hbn hop phén tng nay duge
khudy & nhiét do trong phong trong 1 gid, va etyl axetat, nudc va dung dich nudc
natri hydro carbonat bdo hoa dugc b6 sung vao hdn hop phan mg nay. Hbn hop
nay duogc chiét bang etyl axetat, va chét chiét duoc rira lién tuc bang nude va nude
mubi bdo hoa va lam kho bang natri sulfat khan. Dung mdi dugc cho bay hoi dudi
ap suét giam. Chét cin dugc tinh ché bang sic ky cot silicagel (etyl axetat/metanol),
va phan thu duge dugce bd sung thém dung dich hydro clorua/etyl axetat 4mol/l.
Hon hop phan tmg nay duoc khudy & nhiét do trong phong qua dém, va chit rén
két tiia duge gom lai bang céch loc, va dugce rira béng etyl axetat dé thu dugc hop

chét néu ¢ d& muc (38,9mg).

'HNMR (300 MHz, DMSO-d)  1,28-1,39 (1H, m), 1,39-1,75 (9H, m), 1,78-1,92
(2H, m), 1,93-2,06 (2H, m), 2,73 (1H, ddd, J=9,75, 6,34, 3,60 Hz), 2,99 (1H, brs),
3,04-334 (2H, m), 3,47 (1H, brs), 3,85-4,02 (2H, m), 4,15 (1H, sxt, ] = 6,74 Hz),
729 (1H, s), 7,94 (1H, d, ] = 1,14 Hz), 8,02 (1H, d, J = 7,19 Hz), 9,54 (2H, brs).

N-xyclopentyl-5-(trans-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua [chét ddng phan quang
hoc, hop chét nay thu duge tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chat ddng phan quang
hoc, thoi gian luu dai)] duoce xac dinh 16 1a N-xyclopentyl-5-((1R,2R)-2-
(tetrahydro-2H-pyran-4-ylamino)xyclopropyl)thiophen-3 -carboxamit hydroclorua
Vidu39
N—xyclopentyl-S-(trans-2-(tetrahydro-2H—pyran—4-y1amino)xyclopropyl)thiophen—
3-carboxamit hydroclorua [chét ddng phan quang hoc, hop chét nay thu dugc tir
metyl 5-(trans—2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian luu ngén)]

Béng phuong phap twong ty nhur phuong phép cia vi du 38, thu duogc hop
chit néu & d& muc.

N-xyclopentyl-5-(trans-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua [ch4t ddng phan quang
hoc, hop chét niy thu dugc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit dong phan quang
hoc, thoi gian luu ngin)] duogc x4c dinh rd 1a N-xyclopentyl-5-((15,25)-2-
(tetrahydro-2H-pyran-4-ylamino)xyclopropyl)thiophen-3 -carboxamit.

Viduy 40
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N-(5-metyl-1,3,4-thiadiazol-2-yl)-5-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua [chit dong phan
quang hoc, hop chét nay thu duoc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit ddng phan quang
hoc, thoi gian Iuu dai)]

A) tert-butyl (trans-2-(4-((5-metyl-1 ,3,4-thiadiazol-2-yl)carbamoyl)thiophen-2-
yl)xyclopropyl)carbamat [chat ddng phan quang hoc, hop chét nay thu duge tir
metyl 5-(trans—2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit déng phan quang hoc, thoi gian luu dai)]

Axit 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylic [chét ddng phan quang hoc, hop chét nay thu duoc tir metyl 5-(trans-2-
((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3 -carboxylat (chét dong phan
quang hoc, thoi gian lvu dai)] (70,0mg), 5-metyl-1,3,4-thiadiazol-2-amin (31,3mg)
va trietylamin (0,069ml) dugc hoa tan trong DMF (3ml), O-(7-azabenzotriazol-1-
y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat (113mg) duoc bd sung vao, va hdn
hop thu duge duge khudy & nhiét do trong phong qua dém. Nudc dugce bd sung
vao hdn hop phan tmg nay, va hdn hop thu duge duge chiét bang etyl axetat. Lép
hitu co duoc rira lién tyc bang nudc va nude mudi bio hoa, 1am khd bang natri
sulfat khan, va dugc cd dudi ap suét giam. Chét cin dugc tinh ché bang séc ky cot
silicagel (hexan/etyl axetat) @8 thu duge hop chat néu & dé muc (37,6mg).

MS: [M+H]" 381,2.

tert-butyl  (trans-2-(4-((5-metyl-1,3 A-thiadiazol-2-yl)carbamoyl)thiophen-
2-yl)xyclopropyl)carbamat [chit dong phan quang hoc, hop chit nay thu dugc tir
metyl 5-(trans—2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chdt ddng phén quang hoc, thoi gian luu dai)] dugc xéc dinh rd la tert-butyl
((IR,2R)-2-(4~((5-metyl-1,3 ,4-thiadiazol-2-yl)carbamoyl)thiophen-2-
yl)xyclopropyl)carbamat.

B) 5-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)thiophen-3-
carboxamit dihydroclorua [chat ddng phan quang hoc, hop chét nay thu dugc tir
metyl 5-(trans—2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chat ddng phan quang hoc, thoi gian luu dai)]

Hdn hop gdm tert-butyl (trans-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat [ch4t ddng phan quang hoc, hop
chit nay thu dugc tir metyl 5-(trans-2-((tert-

-124-



25589

butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chat ddng phan quang
hoc, thoi gian luu dai)] (37,6mg), etyl axetat (2ml) va metanol (2ml) duge bd sung
thém dung dich hydro clorua/etyl axetat 4mol/l (0,247ml) ¢ 0°C, va hdn hop thu
duoc duoc khudy & nhiét do trong phong qua dém. Chét rén két tia dugc gom lai
béng cach loc va dugc rua bing etyl axetat dé thu dugc hop chét néu & dé muc
(34,5mg).

MS: [M+H-(2HCI)]" 281,1.

5-(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)thiophen-3-
carboxamit dihydroclorua [chit dong phan quang hoc, hop chét nay thu duoc tir
metyl 5-(trans-2—((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)] dugc xac dinh rd la 5-((1R,2R)-2-
aminoxyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-yl)thiophen-3 -carboxamit
dihydroclorua.

C) N-(5-metyl-1,3 ,A-thiadiazol-2-yl)-5-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua [ch4t ddng phan
quang hoc, hop chét nay thu dugc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit dong phan quang
hoc, thoi gian luu dai)]

Hon hop gém 5 ~(trans-2-aminoxyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-
2-yl)thiophen-3-carboxamit dihydroclorua [chdt ddng phan quang hoc, hop chét
ndy thu duoc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit déng phan quang
hoc, thoi gian luu dai)] (33,0mg), natri hydro carbonat (19,6mg), THF (2ml) va
metanol (2ml) dugc bd sung thém tetrahydro-2H-pyran-4-carbaldehyt (12,8mg) ¢
nhiét do trong phong. Trong mdi trudng nito, hdn hop phan tng nay dugc khudy &
60°C trong 1,5 gid va & nhiét do trong phong trong 30 phit, va natri bohydrua
(5,30mg) dugc bd sung vao ¢ 0°C. Hon hgp phéan tng nay dugc khudy & nhiét do
trong phong trong 1 gid, va etyl axetat, nuéc va dung dich nudc natri hydro
carbonat bdo hoa duge bd sung vao hdn hop phéan g nay. Hon hop nay dugc
chiét bang etyl axetat, va chét chiét duoc rira lién tuc bang nuéc va nude mubi bdo
hoa va 1am kho bang natri sulfat khan. Dung mdi dugc cho bay hoi dudi ap sudt
giam. Chét cin duoc tinh ché bing sic ky cot silicagel (etyl axetat/metanol), va
phan thu duge dugce bd sung thém dung dich hydro clorua/etyl axetat 4mol/l. Hoén
hop phan tmg nay duoc khudy & nhiét d¢ trong phong qua dém. Chét rin két tha
dugc gom lai bang céach loc va duge rira béng etyl axetat dé thu duoc hop chét néu
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& dé muc (19,6mg).

"H NMR (300 MHz, DMSO-dg) 5 1,16-1,41 (3H, m), 1,60-1,77 (3H, m), 1,84-2,06
(1H, m), 2,63 3H, s), 2,70-2,84 (1H, m), 2,94-3,11 (3H, m), 3,29 (2H, t, J= 11,93
Hz), 3,90-4,00 (2H, m), 7,51 (1H, s), 8,46 (1H, ), 9,26 (2H, brs).

N-(5-metyl-1,3,4-thiadiazol-2-yl)-5 ~(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua [chit ddng phéan
quang hoc, hop chét nay thu duoc tlr metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chét ddng phan quang
hoc, thoi gian luu dai)] duge xac dinh rd 1a N-(5-metyl-1 ,3,4-thiadiazol-2-yl)-5-
(1 R,2R)-2-((tetrahydro-ZH—pyran—4-ylmetyl)amino)xyclopropyl)thiophen—3 -
carboxamit dihydroclorua.

Vidu4l

N-(5-metyl-1,3,4-thiadiazol-2-y1)-5 ~(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua [chét dong phan
quang hoc, hop chét nay thu dugc tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat (chit dong phan quang
hoc, thoi gian luu ngan)]

Béng phuong phap tuong ty nhu phuong phép cua vi du 40, thu duoc hop
chit néu & dé muc.

N-(5-metyl-1,3,4-thiadiazol-2-yl)-5 ~(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua [ch4t dong phan
quang hoc, hop chét nay thu dugc tlr metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chit dong phén quang
hoc, thdi gian luu ngén)] duoc xac dinh rd 14 N-(5-metyl-1,3 ,4-thiadiazol-2-yl)-5-
(1 S,2S)—2-((tetrahydro-2H—pyran—4-ylmetyl)amino)xyclopropyl)thiophen—3 -

carboxamit dihydroclorua.
Vidy 42

5-(trans—2-(xyclobutylamino)xyc1opropyl)—N—(tetrahydro—2H—pyran-4-yl)thiophen—
3-carboxamit hydroclorua [chéat ddng phan quang hoc, hop chét nay thu dugc tur
metyl 5-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)]

A) tert-butyl (trans-2-(4-((tetrahydro-2H-pyran-4-yl)carbamoyl)thiophen-2-
yDxyclopropyl)carbamat [ch4t ddng phan quang hoc, hop chit nay thu dugc tir
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metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)]

Axit 5-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylic [chit ddng phan quang hoc, hop chét nay thu dugc tir metyl 5-(trans-2-
((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3 -carboxylat (chit dong phéan
quang hoc, thdi gian luu dai)] (70,0mg) dugc hoa tan trong DMF (3ml).
Tetrahydro-2H-pyran-4-amin ~ (27,5mg), trietylamin (0,069ml) va O-(7-
azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat (113mg) dugc
bd sung vao, va hdn hop thu duoc dugce khudy & nhiét do trong phong qua dém.
Nuée dugc bd sung vao hdn hop phéan tmg nay, va hdn hop thu dugc duge chiét
bing etyl axetat. L6p hitu co duge rira lién tyc béng nudc va nude mubi bio hoa,
lam kho bang natri sulfat khan, va dugc c6 dudi ap sut giam. Chét c3n duoge tinh
ché bang séc ky cot silicagel (hexan/etyl axetat) 8 thu duge hop chét néu & d& muc
(71,8mg).

MS: [M+H]" 367,2.

tert-butyl (trans—2-(4-((tetrahydro-2H—pyran-4-yl)carbamoyl)thiophen-Z-
yl)xyclopropyl)carbamat [chét ddng phan quang hoc, hop chét nay thu duogc tlr
metyl 5-(trans-2-((teﬂ;-butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chit ddng phan quang hoc, thoi gian Iuu dai)] dugc xéc dinh rd la tert-butyl
(( 1R,2R)-2-(4-((tetrahydro-ZH—pyran—4—yl)carbamoyl)thiophen—Z-
yl)xyclopropyl)carbamat.

B) 5—(trans—Z-aminoxyclopropyl)-N—(tetrahydro-2H-pyran—4-yl)thiophen-3-
carboxamit dihydroclorua [ché4t ddng phan quang hoc, hop chét nay thu dugc tir
metyl 5-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chat ddng phan quang hoc, thoi gian luu dai)]

Hdn hop gdm tert-butyl (trans-2-(4-((tetrahydro-2H-pyran-4-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)carbamat [chét ddng phan quang hoc, hop
chét nay thu duge tir metyl 5-(trans-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat (chét déng phan quang
hoc, thoi gian luu dai)] (69,5mg) va etyl axetat (2ml) dugc bd sung thém dung dich
hydro clorua/etyl axetat 4mol/l (0, 474m1) & 0°C, va hdn hop thu duge dugce khudy
& nhiét do trong phong qua dém. Chét rn két tha duoc gom lai béng céach loc va
duoc rira bing etyl axetat 8 thu duoc hop chét néu & dé muc (53,6mg).

MS: [M+H-(2HCD)]" 267,2.
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5-(trans—2-aminoxyclopropyl)-N-(tetrahydro-ZH—pyran—4-yl)thiophen-3-
carboxamit dihydroclorua [ch4t ddng phan quang hoc, hop chét nay thu duogc tir
metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-carboxylat
(chit ddng phan quang hoc, thoi gian luu dai)] duge xac dinh 16 1a 5-((1R,2R)-2-
aminoxyclopropyl)-N-(tetrahydro-2H-pyran-4-yl)thiophen-3 -carboxamit
dihydroclorua.

)] 5-(trans-2-(xyclobutylamino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yD)thiophen-3-carboxamit hydroclorua [ché4t ddng phan quang hoc, hop chét nay
thu duoc tir metyl 5-(trans—2-((tert—butoxycarbony1)amino)xyclopropyl)thiophen-3-
carboxylat (chét ddng phan quang hoc, thoi gian luu dai)]

Hon hop gdm 5 -(trans-2-aminoxyclopropyl)-N—(tetrahydro-2H-pyran—4-
yl)thiophen-3-carboxamit dihydroclorua [ch4t ddng phan quang hoc, hop chét nay
thu dugc tir metyl 5-(trans—2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-
carboxylat (chit ddng phan quang hoc, thoi gian luu dai)] (5 1,0mg), natri hydro
carbonat (35,4mg), THF (2ml) va metanol (2ml) dugc bd sung thém xyclobutanon
(14,2mg) & nhiét do trong phong. Trong mdi trudng nito, hdn hop phan ng nay
duogc khudy & 60°C trong 1,5 git va ¢ nhiét do trong phong trong 30 phut, va natri
bohydrua (9,56mg) duoc bb sung vao & 0°C. Hon hop phén tmg nay duge khudy &
nhiét d9 trong phong trong 1 gid, va etyl axetat, nuéc va dung dich nudc natri
hydro carbonat béo hoa dugc bd sung vao hdn hop phan tmg nay. Hon hop nay
duoc chiét bang etyl axetat, va chét chiét dugce rira lién tuc bang nude va nude
mubi bio hoa va 1am kho bing natri sulfat khan. Dung méi duge cho bay hoi dudi
ap suat giam. Chét cin dugc tinh ché bang sic ky cot silicagel (etyl axetat/metanol),
va phan thu dugc duge b sung thém dung dich hydro clorua/etyl axetat 4mol/l.
Ho6n hop phén Ung nay duoc khudy & nhiét do trong phong qua dém. Chét rén két
tua dugc gom lai bang céach loc va dugce rira bing etyl axetat 8 thu dugc hop chat
néu & dé muc (28,7mg).

'H NMR (300 MHz, DMSO-dg) & 1,03 (2H, d, J = 6,06 Hz), 1,22-1,36 (1H, m),
1,43-1,62 (3H, m), 1,65-1,91 (4H, m), 2,11-2,32 (4H, m), 2,65 (1H, brs), 2,85 (1H,
d, T = 3,41 Hz), 3,77-4,00 (4H, m), 7,26 (1H, s), 7,95 (1H, s), 8,05 (1H, d, J = 7,95
Hz), 9,49 (2H, brs).
5-(trans-2—(xyclobutylamino)xyclopropyl)-N-(tetrahydro-2H—pyran-4-

yl)thiophen-3-carboxamit hydroclorua [chét ddng phan quang hoc, hop chét nay
thu duogc tir metyl 5-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat (chét déng phan quang hoc, thoi gian luu dai)] duge xac dinh 16 14 5-
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((1R,2R)-2-(Xyclobutylamino)xyclopropyl)-N—(tetrahydro-ZH—pyran-4-
yl)thiophen-3-carboxamit hydroclorua.

Vidu43
5-(trans-2-(xyclobutylamino)xyclopropyl)-N-(tetrahydro-ZH-pyran—4-yl)thiophen—
3-carboxamit hydroclorua [ché4t ddng phan quang hoc, hop chét nay thu duoge tir
metyl 5-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-carboxylat
(chét ddng phan quang hoc, thoi gian luu ngén)]

Bang phuong phép tuong ty nhu phuong phép cua vi du 42, thu dugc hop

chat néu & dé muc.

5-(trans-2-(xyclobutylamino)xyclopropyl)—N-(tetrahydro-ZH—pyran—4-
yl)thiophen-3-carboxamit hydroclorua [chét déng phan quang hoc, hop chét nay
thu duoc tir metyl 5-(trans-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3—
carboxylat (chat ddng phéan quang hoc, thoi gian luu ngin)] duge xéac dinh rd 13 5-
((1S,2 S)-2-(xyclobutylamino)xyclopropyl)—N-(tetrahydro-2H-pyran—4-yl)thiophen-
3-carboxamit hydroclorua.

Vidu 44

N-(4,4-difloxyclohexyl)-5 ~-((1R,2R)-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua

A) tert-butyl ((1R,2R)—2-(4-((4,4-diﬂoxyclohexyl)carbarnoyl)thiophen—Z-
yl)xyclopropyl)carbamat

Axit 5-((1R,2R)-2-((tert—butoxycarbonyl)amino)xyclopropyl)thiophen—3-
carboxylic (400mg) duge hoa tan trong DMF (10ml), 4 4-difloxyclohexanamin
hydroclorua (291mg), trietylamin (0,59ml) va O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroni hexaflophosphat (644mg) duoc bd sung vao, va hdn
hop thu dugc duge khudy & nhiét do trong phong qua dém. Nudc dugce b sung
vao hdn hop phan ng nay, va hdn hop thu duge duge chiét bing etyl axetat. Lop
hitu co duoc rua lién tuc béng nudc va nude mudi bio hoa, lam kho bang natri
sulfat khan, va dugc cd dudi ap sudt giam d thu dugc hop chét néu & d& muc
(680mg). Hop chét néu & d& muc duoc st dung cho phan tmg tiép theo ma khong
cn tinh ché thém.

MS: [M-tBu(C,Ho)+2H]" 345,1.
B) 5-((1R,2R)-2-aminoxyclopropyl)—N—(4,4-diﬂoxycl0hexyl)thiophen—3—

carboxamit hydroclorua
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tert-butyl ((1R,2R)—2-(4-((4,4-diﬂoxyclohexyl)carbamoyl)thiophen—Z-
yD)xyclopropyl)carbamat (680mg) va dung dich hydro clorua/etyl axetat 4mol/l
(1,7ml) dugc khudy & nhiét d6 trong phong qua dém. Chét rén két tha duoc gom lai
bang cach loc d8 thu dugc hop chét néu & d& myc (500mg).

MS: [M+H-(HCD)]" 301,1.

C) N-(4,4-difloxyclohexyl)-5 -((1R,2R)-2~(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Hdn hop gdm 5-((1R,2R)-2-aminoxyclopropyl)-N-(4,4-

difloxyclohexyl)thiophen-3-carboxamit hydroclorua (62,0mg), boran-2-picolin
phtrc chit (29,5mg), metanol (2,0ml) va axit axetic (0,2ml) dugc bd sung thém
dihydro-2H-pyran-4(3H)-on (58,2mg) & nhiét d6 trong phong. Hon hop phéan img
nay duoc khudy & nhiét do trong phong trong 18 gid, va dung dich nudc natri
hydro carbonat béo hoa dugc b sung vao & 0°C. Hon hop nay dugc chiét bing
etyl axetat, va chét chiét duoc rira lién tuc béng nudc va nude mubi bdo hoa va lam
kho béng natri sulfat khan. Dung mdi dugc cho bay hoi dudi &p suat giam. Chét
cin dugc tinh ché béng séc ky cot silicagel NH (etyl axetat/hexan), va phén thu
duoc duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l. Hon hop phan
g nay dugc co dudi ap suft giam, va chét cin thu duogc dugc két tinh tir
etanol/heptan dé thu duge hop chit néu & d& muc (40,0mg).
'H NMR (300 MHz, DMSO-dg) § 1,27-1,41 (1H, m), 1,49-1,72 (5H, m), 1,77-2,16
(8H, m), 2,61-2,73 (1H, m), 2,89-3,08 (1H, m), 3,26-3,39 (2H, m), 3,40-3,55 (1H,
m), 3,83-4,02 (3H, m), 7,24-7,31 (1H, m), 7,92-7,98 (1H, m), 7,99-8,08 (1H, m),
8,99-9,48 (2H, m).

Cac hop chét ctia cac vi du tir 45 dén 59 c6 thd duogc didu ché theo cac
phuong phap didu ché dugc mo ta trong ban mo ta ndy, phuong phap dugc thé hién
& cac vi du, hodc phuong phap tuong ty véi cac phuong phép nay.

Vidu 45

5-((1R,2R)-2~(cis-(4-aminoxyclohexyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit dihydroclorua

hodc

5-((1R,2R)-2-(trans-(4-aminoxyc1ohexyl)amino)xyclopropyl)—N—(4,4-
difloxyclohexyl)thiophen-3-carboxamit dihydroclorua

Vidu 46
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5 —((1R,2R)-2—(trans—(4-aminoxyclohexyl)amino)xyclopropyl)—N—(4,4-
difloxyclohexyl)thiophen-3-carboxamit dihydroclorua

hoéc

5-(( 1R,2R)-2-(cis-(4-aminoxyclohexyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit dihydroclorua

Vidu47
5-((1R,2R)—2—((4,4-diﬂoxyclohexyl)amino)xyclopropyl)-N-(tetrahydro-ZH-pyran-
4-yl)thiophen-3-carboxamit hydroclorua

Vidu 48
5-((1R,2R)-2-((1-Xyclopropylpiperidin—4-yl)arnino)xyclopropyl)—N—(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit dihydroclorua

Vidu 49

N-(5-metyl-1 3 4-thiadiazol-2-y1)-5-((1R,2R)-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Vidu 50

N-(2-metyl-1 3-thiazol-5-y1)-5-((1R,2R)-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua

ViduS5l1

N-(4,4-difloxyclohexyl)-5-(( 1R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Vidu 52

5-((1 R,2R)-2-((tetrahydro-ZH—pyran—4-ylmetyl)amino)xyclopropyl)-N—( 1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-3-carboxamit hydroclorua

Vidu 353

N-(2-metyl-1,3-thiazol-5-yl)-5-((1 R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua

Vidu 54

N-(1,3-dimetyl-1H-pyrazol-4-yl)-5-((1 R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua

Vidu 55
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N-(1,5 -dimetyl— 1H-pyrazol-4-y1)-5-((1R,2R)-2~((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua
Vidu 56
N-xyclopropyl-5-((1R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua
Vidu 57
4~(trans-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit hydroclorua
Vidu 58
N-(5-metyl-1,3 ,4-thiadiazol-2-yl)-4-(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen—Z-carboxamit hydroclorua
Vidu 59
4-(trans-2-((1 -xyclopropylpiperidin—4-y1)amino)xyclopropyl)-N—(S -metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua
Vidu 60
Trihydroclorua cta axit 3-(4-((((1R,2R)-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)-2-thienyl)xyclopropyl)amino)metyl)piperidin— 1-yl)propanoic
A) tert-butyl 4-((((1R,2R)-2-(4-((5-metyl-1 ,3,4-thiadiazol-2-
yl)carbamoyl)thiophen—2-yl)xyclopropyl)amino)metyl)piperidin— 1-carboxylat

Béng phuong phép tuong ty nhu phuong phép cia vi du 2, thu dugc hop
chét néu & d& muc.
MS: [M+H]+ 478,3.
B) tert-butyl 4-((2,2,2-triflo-N-((1R,2R)-2-(4-((5 -metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen—2-yl)xyclopropyl)axetamido)metyl)piperidin— 1-carboxylat

Hdn hop gdm tert-butyl 4-(((IR,2R)-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen—2-yl)xyclopropyl)amino)metyl)piperidin- 1-carboxylat
(301mg), trietylamin (127,0mg) va THF (4,0ml) duoc bd sung thém anhydrit
trifloaxetic (355,0mg) & nhiét d¢ trong phong. Hon hop phan tmg nay dugc khudy
& nhiét do trong phong trong 18 gid, va dung dich nudc natri hydro carbonat bdo

hoa dugc bd sung vao & 0°C. Hdn hop nay duoc chiét bang etyl axetat, va chat
chiét duoc rira lién tyc bang nudc va nudc mudi bdo hoa va lam kho bang natri
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sulfat khan. Dung mdi dugc cho bay hoi dudi ap suét giam. Chét cin dugc tinh ché
bing séc ky cot silicagel NH (etyl axetat/hexan) d thu dugc hop chét néu & a8
muc (213,0mg).

MS: [M+H]" 574,1.

C) N-(5-metyl-1,3,4-thiadiazol-2-yl)-5 -((1R,2R)-2-(2,2,2-triflo-N-(piperidin-4-
ylmetyl)axetamido)xyclopropyl)thiophen—3-carboxamit hydroclorua

Béng phuong phép twong ty nhu phuong phép cia vi du 1, budec H, thu
duoc hop chét néu & dé muc.

MS: [M-HCI+H]" 474,1.

D) tert-butyl 3-(4-((2,2,2-triflo-N-((1 R,2R)-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen—2-yl)xyclopropyl)axetamido)metyl)piperidin— 1-
yl)propanoat

H3n hop gdm N-(5-metyl-1,3,4-thiadiazol-2-y1)-5-((1R,2R)-2~(2,2,2-triflo-
N-(piperidin- -4-ylmetyl)axetamido)xyclopropyl)thiophen-3- -carboxamit
hydroclorua (50,0mg), trietylamin (10,9mg) va etanol (2,0ml) dugc bd sung thém
tert-butyl acrylat (12,6mg) & nhiét do trong phong. Hon hop phén ng nay dugc
khudy & nhiét do trong phong qua dém, va dung mdi duge cho bay hoi dudi ap sudt
giam. Chét can dugc bd sung thém etyl axetat va dung dich nude natri hydro
carbonat bdo hoa, va hon hop thu duge dugc chiét bang etyl axetat. Chét chiét
duoc rira bang nudce mubi bio hoa, va 1am khd bang magie sulfat khan. Dung mo6i
duoc cho bay hoi dudi ap suét giam va chét c3n duoc tinh ché bang sic ky cot
silicagel (etyl axetat/hexan) dé thu duge hop chét néu & dé muc (44,0mg).

MS: [M+H]" 602,1.

E) tert-butyl 3-(4-((((1R,2R)-2-(4-((5-metyl-1,3 ,4-thiadiazol-2-
yl)carbamoyl)thiophen-2-yl)xyclopropyl)amino)metyl)piperidin— 1-yl)propanoat

Hbn hop gbm tert-butyl 3-(4-((2,2,2-triflo-N-((1R,2R)-2-(4-((5-metyl-
1,3,4-thiadiazol-2-yl)carbamoyl)thiophen-2-
yl)xyclopropyl)axetamido)metyl)piperidin-1-yl)propanoat (44,0mg), metanol
(1,0ml) va THF (1,0ml) duoc b sung thém dung dich nudc natri hydroxit 1mol/l
(1,0ml) & nhiét 49 trong phong. Hdn hop phan tng nay dugc khudy & nhiét 46
trong phong trong 10 phit, va nudc duge bd sung vao & nhiét do trong phong Hon
hop nay duoc chiét bang etyl axetat, va chét chiét dugc rira bang nudce mubi bdo
hoa va 1am kho bing magie sulfat khan. Dung méi dugc cho bay hoi dudi &p sudt
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giam dé thu duoc hop chit néu & d muc (30,0mg).
MS: [M+H]" 506,2.
F) Trihydroclorua cta axit 3-(4-((((1R,2R)-2-(4-(( -metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)-2-thienyl)xyclopropyl)amino)metyl)piperidin-1 -yl)propanoic

Hdn hop gdm tert-butyl 3-(4-((((1R,2R)-2-(4-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen—2-yl)xyclopropyl)amino)metyl)piperidin— 1-yl)propanoat
(30,0mg) va dung dich hydro clorua/etyl axetat 4mol/l (1,0ml) duge khudy & nhiét
do trong phong qua dém, va dung mdi dugc cho bay hoi dudi ap suét giam dé thu
duoc hop chét néu & dé muc (33,0mg).
"H NMR (300 MHz, DMSO-dg) & 1,29-1,41 (1H, m), 1,44-1,64 (2H, m), 1,72 (1H,
brs), 2,01 (3H, d, J = 12,49), 2,63 (3H, s), 2,76-3,08 (7H, m), 3,17-3,35 (3H, m),
3,42-3,56 (2H, m), 7,51 (1H, s), 8,46 (1H, d, J = 1,14), 9,36-9,73 (2H, m), 9,96-
12,92 (2H, m).

Céc hop chét cia cac vi du 61 dén 66 c6 thé duge diéu ché theo céc phuong
phép didu ché duoc mé ta trong ban md ta ndy, phuong phap dugc thé hién & céc vi
du, hoiic phuwong phép twong tu véi cac phuong phép nay.
Vidu 61
4-(trans-2-(xyclobutylamino)xyclopropyl)-N-(1-metyl-1 H-pyrazol-4-yl)thiophen-
2-carboxamit dihydroclorua
Viduy 62
4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-metyl-1 H-pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua
Vidu 63
4-(trans—2—(xyclobutylamino)xyclopropyl)—N-(tetrahydro-2H—pyran—4-yl)thiophen—
2-carboxamit hydroclorua
Vidu 64
4-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-ZH—pyran—4-
yl)thiophen-2-carboxamit hydroclorua
Vidu 65

5-(trans—2-((xyclopropylmetyl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexyl)—2-
metylthiophen-3-carboxamit hydroclorua
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Vidu 66

N—(4,4-diﬂoxyclohexyl)-2-mety1—5-(trans-2-((tetrahydro—ZH—pyran—4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Vidu 67

N-(4,4-diﬂoxyclohexyl)-Z-metyl-5-(trans—2-(tetrahydro-ZH—pyran—4-
ylamino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Hon hop gdm 5-(trans-2-aminoxyclopropyl)-N-(4,4-difloxyclohexyl)-2-
metylthiophen-3-carboxamit hydroclorua (30,0mg), natri hydro carbonat (10,8mg),
THF (1,5ml) va metanol (1,5ml) duge bd sung thém dihydro-2H-pyran-4(3H)-on
(9,48ul). Trong moi trudng nito, hdn hop phan Gng nay dugc khudy & 60°C trong
1,5 gid va & nhiét do trong phong trong 30 phit, va natri bohydrua (4,85mg) dugc
bd sung thém trong khi 1am lanh bing nudc d4. Hon hop phéan tmg nay dugc khudy
& nhiét do trong phong trong 1 gio, va dugc pha loéng bing etyl axetat. Nudc va
dung dich nuéc natri hydro carbonat béo hoa dugc bd sung vao, va hén hop thu
duoc dugc chiét bs‘?mg etyl axetat. Chét chiét dugc rira lién tuc béng nudc va nudc
mubi bio hoa, 1am khé bing natri sulfat khan, va dung méi dugc cho bay hoi dudi
4p sudt giam. Chét c3n thu dugc duge tinh ché bing sic ky cdt silicagel (etyl
axetat/metanol). Phan thu dugc dugc bd sung thém dung dich hydro clorua/etyl
axetat 4mol/l, va hon hop thu duge dugc khudy qua dém. Chét rén két tha duoc
gom lai béng cach loc va dugc rira bing etyl axetat dé thu duoc hop chit néu & dé
muc (15,6mg).

"H NMR (300 MHz, DMSO-dg) 8 1,22-1,36 (1H, m), 1,49-1,75 (5H, m), 1,78-2,09
(9H, m), 2,53 (3H, s), 2,64 (1H, brs), 2,89 (1H, brs), 3,45 (1H, brs), 3,93 (3H, d,J
= 10,98 Hz), 7,06 (1H, s), 7,83 (1H, d, J =7,95 Hz), 9,50 (2H, brs).
Vidu 68
5-(trans-2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N-(tetrahydro-ZH—
pyran-4-yl)thiophen-3-carboxamit hydroclorua

Hop chét néu & @ muc c6 thé duoc didu ché theo cac phuong phéap diéu
ché dugc md ta trong ban mé ta ndy, phuong phap dugc thé hién & céc vi dy, hodc
phuong phap tuong tu vdi cac phuong phap nay.
Viduy 69
5 -(trans—2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N—(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit dihydroclorua
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Hon hop gdm 5-(trans-2-aminoxyclopropyl)-2-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit ~ dihydroclorua (30,0mg), natri  hydro
carbonat (17,2mg), THF (1,5ml) va metanol (1,5ml) dugc b sung thém
xyclopropancarbaldehyt (7,32ul). Trong méi trudng nito, hén hop phéan ung nay
duoc khudy & 60°C trong 1,5 gid va & nhiét do trong phong trong 30 phut. Natri
bohydrua (4,63mg) dugc bd sung vao trong khi 1am lanh bang nuéc da, va hdn hop
phan Ung nay dugc khudy & nhiét d trong phong trong 1 git va dugc pha loang
bing etyl axetat. Nuéc va dung dich nuéc natri hydro carbonat bdo hoa duoc bd
sung vao, va hon hop thu dugc dugc chiét bing etyl axetat. Chét chiét dugc ria
lién tuc bing nudc va nude mubi bdo hoa, lam kho bang natri sulfat khan, va dung
mdi duge cho bay hoi dudi ap suét giam. Chéat cin thu dugc dugc tinh ché bing sic
ky cot silicagel (etyl axetat/metanol). Phan thu duoc dugc bd sung thém dung dich
hydro clorua/etyl axetat 4mol/l, va hdn hop thu duge duge khudy qua dém. Chét
rén két tha dugc gom lai bang cach loc va dugc ria béng etyl axetat dé thu dugc
hop chit néu & dé muc (22,1mg).

"H NMR (300 MHz, DMSO-dg) § 0,35-0,45 (2H, m), 0,55-0,65 (2H, m), 1,03-1,20
(1H, m), 1,24-1,36 (1H, m), 1,59-1,70 (1H, m), 2,60-2,75 (8H, m), 2,86-3,02 (3H,
m), 7,47 (1H, s), 9,51 (2H, d, ] = 4,54 Hz).
Vi dy 70 |
2-metyl-N-(5-metyl-1,3,4-thiadiazol-2-yl)-5 ~(trans-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua

Hop chit néu & d& muc c6 thé duoc diéu ché theo cac phuong phap didu
ché duoc mo ta trong ban mo ta nay, phuong phép duge thé hién & cac vi dy, hodc
phuong phap twong tur voi cac phuong phap nay.
Vidu71
5-((1R,2R)—2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro—ZH—pyran—4-
yl)thiophen-3-carboxamit hydroclorua
A) ((1R,4aS,10aR)-7-isopropyl-1,4a-dimetyl-1,2,3 ,4,4a2,9,10,10a-
octahydrophenanthren-1-yl)metanamin (1R,2R)-2-(4-bromothiophen-2-
yD)xyclopropancarboxylat

((1R,4a8,10aR)-7-isopropyl-1,4a-dimetyl-1,2,3,4,4a,9, 10,10a-
octahydrophenanthren-1-yl)metanamin (1,040g) duoc hoa tan trong metanol
(3,2ml) va diisopropyl ete (15,7ml) & 40°C, va axit trans-2-(4-bromothiophen-2-
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yl)xyclopropancarboxylic (900mg) dugc bd sung vao. Hon hop phan tmg nay duoc
khudy trong 5 phiit & cling nhiét d9, va metanol (8ml) dugc b sung vao. Hon hop
phan (mg nay dugc gia nhiét dén 53°C dé hoa tan chit két tiia. Hon hop phéan ing
nay dugc giam nhiét do xudng 46°C va dugc khuéy O nhiét do tur 46 dén 47°C
trong 2 gid. Hén hop phén ing nay duoc gidm nhi¢t o mot cach tir tir xudng nhiét
dd trong phong (28°C) va dugc khudy qua dém. Chét két tua dugc gom lai bang
cach loc, va chét ran thu dugc dugc rira bang dung mdi hdn hop gdm etyl
axetat/hexan (1/5 = etyl axetat/hexan (thé tich/thé tich), 4ml) dé thu dugc hop chét
néu & dé muc (594mg, 95,7%d.e.).

MS: [M-H-(CyH;3;N)] 245,0.

Co6t: CHIROBIOTIC R 4,6mmIDx250mml

Dung méi rira giai: Metanol/ TEA/AA=1000/3/1 (thé tich/thé tich/the tich)
Téc @6 chay: 1,0ml/phut

Thoi gian luu: 4,4 phut.

Nhiét do: 30°C

Budc song do: UV 254nm

Nong d6: 0,5mg/ml

Thé tich tiém: 0,010ml

B) ((1R,4aS,10aR)-7-isopropyl-1 ,4a-dimetyl-1,2,3,4,4a,9,10,10a-
octahydrophenanthren-1-yl)methanamin (1 R,2R)-2-(4-bromothiophen-2-
yl)xyclopropancarboxylat

((1R,4aS,10aR)-7-Isopropy1—1,4a-dimety1-1,2,3,4,4a,9,10,10a—
octahydrophenanthren-1-yl)methanamin (1R,2R)-2-(4-bromothiophen-2-
yl)xyclopropancarboxylat (290mg, 95,7%d.e.) dugc hoa tan trong etanol (3,77ml)
va diisopropyl ete (1,45ml) & 62°C, va diisopropyl ete (8,12ml) dugc bb sung thém
timg giot vao & 62°C. Hon hgp nay dugc giam nhi¢t do xubng 46°C va dugc khudy
O nhiét do tr 45 dén 47°C trong 2 gio. Hon hgp ndy dugc giam nhiét d6 mét cach
tir tir xudng nhiét do trong phong (28°C) va dugc khudy qua dém. Ngoai ra, hén
hop nay duoc khudy & 0°C trong 1 gid. Chét két thia duge gom lai bang cach lgc,
va chit rin thu duge duoc rira bing etyl axetat/hexan (1/5 = etyl axetat/hexan (thé
tich/thé tich), 2ml) d& thu dugc hop chét ndu & dé muyc (246mg, 99,6%d.e.).

'H NMR (300 MHz, DMSO-dg) 0,84 (3H, 5), 1,00-1,76 (19H, m), 2,21-2,38 (2H,
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m), 2,39-2,47 (2H, m), 2,71-2,87 (2H, m), 3,38-3,50 (2H, m), 6,81-6,86 (1H, m),
6,88-6,92 (1H, m), 6,92-6,98 (1H, m), 7,10-7,19 (1H, m), 7,40 (1H, d, J = 1,5 Hz).
Cot: CHIROBIOTIC R 4,6mmIDx250mml
Dung mdi rira gidi: Metanol/TEA/AA=1000/3/1 (thé tich/thé tich/thé tich)
Téc d6 chay: 1,0ml/phut
Thoi gian luvu: 4,3 phut.
Nhiét do: 30°C
Budc séng do: UV 254nm
Nong do: 0,5mg/ml
Thé tich tiém: 0,010ml
C) Axit (1R,2R)-2-(4-bromothiophen-2-yl)xyclopropancarboxylic

Huyén phu chira ((1R,4aS,10aR)-7-isopropyl-1,4a-dimetyl-
1,2,3,4,4a,9,10,10a-octahydrophenanthren-1 -yl)metanamin (1R,2R)-2-(4-
bromothiophen-2-yl)xyclopropancarboxylat (26,8g) trong etyl axetat (300ml) duoc
b6 sung thém dung dich nudc natri hydroxit 1mol/l (60,4ml) va nuéce (200ml) &
nhiét d6 trong phong, va hdn hep thu dugc dugc khudy & nhiét do trong phong
trong 5 phut. Lép chira nude dugce tach ra va dugc rira bang etyl axetat (200ml, hai
1an). Lép chira nude nay duge bd sung thém axit clohydric 2mol/l (35,2ml) trong
khi 1am lanh bing nude da & 0°C dé didu chinh hdn hop nay tir  pH 2 dén do pH
3, va hon hop thu dugc dugc chiét bang etyl axetat (100ml, hai 14n). L6p hitu co
duoc tach ra, va chét chiét duoc rira b%lng nude mubi bio hoa, va lam kho bang
magie sulfat. Dung mdi dugc cho bay hoi dudi ap suét giam dé thu dugc hop chét
néu & dé& muc (11,7g).
'H NMR (300 MHz, CDCl;) § 1,39 (1H, ddd, J = 8,5, 6,4, 4,7 Hz), 1,64-1,73 (1H,
m), 1,90-1,98 (1H, m), 2,66-2,78 (1H, m), 6,75 (1H, dd, J = 1,5, 0,8 Hz), 7,02 (1H,
d,J=1,5 Hz).
D) tert-butyl ((1R,2R)-2-(4-bromothiophen-2-yl)xyclopropyl)carbamat

Dung dich chira axit (1R,2R)-2-(4-bromothiophen-2-
yl)xyclopropancarboxylic (15g) va ruou tert-butyl (150ml) dugc b sung thém
trietylamin (10,15ml) va diphenylphosphoryl azit (13,07ml) ¢ nhiét do trong phong,
va hdn hop thu dugce duge khudy & nhiét d6 trong phong trong 1 gio, rdi & 80°C
qua dém. Hon hgp phén tmg ndy dugc gidm nhiét do dén nhiét d6 trong phong,
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dung dich nudc natri hydro carbonat bdo hoa duge b sung vao, va hon hop thu
duoc duge chiét bang etyl axetat. Lép hitu co dugc tach ra, dugc rira lién tuc bing
nude va nude mudi bio hoa, lam kho bang natri sulfat khan, va dugc 6 dudi ap
suét giam. Chét cin duoc tinh ché bang sic ky cot silicagel (hexan/etyl axetat) dé
thu dugc hop chét néu & d& muc (14,6g).

'H NMR (300 MHz, DMSO-dg) § 1,04-1,24 (2H, m), 1,38 (9H, s), 2,07 (1H, ddd, J
= 9,18, 6,15, 3,22 Hz), 2,61 (1H, brs), 6,80 (1H, d, J = 0,76 Hz), 7,27 (1H, brs),
7,38 (1H, d, T = 1,51 Hz).

E) Metyl 5-((1R,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
carboxylat

Dung dich chira tert-butyl ((1R,2R)-2-(4-bromothiophen-2-
yD)xyclopropyl)carbamat (7,2g) trong metanol (180ml) dugc bd sung thém
trietylamin (6,3 1ml) va diclo(1,1 ’-bis(diphenylphosphino)feroxen)paladi (828mg)
& nhiét do trong phong, va hdn hop thu dugc duoc khudy & 90°C trong 6 gio trong
moi trudng cacbon monoxit (3atm). Hon hop phan tmg nay dugc loc qua xelit va
dugc rira bang metanol. Chét loc duoc co dudi 4p suét giam, nuéc dugc b sung
vao chét can, va hon hop thu duge dugc chiét bing etyl axetat. Céc tap chét trong
16p hitu co dugc loai bo bang cach loc, va chét loc duoc b dudi ap suét giam dé
thu duge chét cin A.

Dung dich chira tert-butyl ((IR,2R)-2-(4-bromothiophen-2-
yD)xyclopropyl)carbamat (7,2g) trong metanol (180ml) duoc bb sung thém
trietylamin (6,3 1ml) va diclo(1,1 ’-bis(diphenylphosphino)feroxen)paladi (828mg)
& nhiét d6 trong phong, va hdn hop thu duge duoc khudy & 90°C trong 6 gid trong
mdi trudng cacbon monoxit (3atm). Hbn hop phén tmg nay duoc loc qua xelit, va
duoc rira b%lng metanol. Chét loc dugc cd dudi 4p Suét giam, nudc duge bd sung
vao chét can, va hon hop thu duge dugc chiét bang etyl axetat. Céc tap chét trong
16p hitu co dugc loai bd bing céch loc, va cht loc dugc ¢d dudi 4p suat gidm de

thu dugc chét cin B.

Céc chét can A va B duoc két hop lai va duge tinh ché bé‘mg sic ky cot
silicagel (hexan/etyl axetat) d8 thu duoc hop chét néu & dé muc (11,1g).

'H NMR (300 MHz, DMSO-dg) § 1,05-1,25 (2H, m), 1,35-1,42 (9H, m), 2,08 (1H,
ddd, 7=9,18, 6,34, 3,03 Hz), 2,60 (1H, brs), 3,76 (3H, s), 7,12 (1H, d, J = 0,76 Hz),
7,28 (1H, brs), 8,07 (1H, d, J = 1,51 Hz).

F) Axit 5-((1R,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-3-
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carboxylic

Béng phuong phép tuong tu nhu phuong phép cia vi du 38, bude C, thu
duoc hop chét néu & dé muyc.

G) tert-butyl ((1R,2R)-2-(4-((tetrahydro-2H-pyran-4-yl)carbamoyl)thiophen-2-
yl)xyclopropyl)carbamat

Béng phuong phép tuong tw nhu phuong phép cla vi du 42, budc A, thu
duoc hop chét néu & dé muc.

H) 5-((1R,2R)-2-aminoxyclopropyl) -N-(tetrahydro-2H-pyran-4-yl)thiophen-3-
carboxamit dihydroclorua

Béng phuong phép tuong ty nhu phuong phap clia vi dy 42, budc B, thu
duoc hop chét néu & d& muc.

D 5-((lR,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-N—(tetrahydro-ZH—pyran—
4-yl)thiophen-3-carboxamit hydroclorua

Hdn hop gdm 5-((1R,2R)-2-aminoxyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit dihydroclorua (1,54g), trietylamin (2,12ml), THF (20ml)
va metanol (20ml) dugc bd sung thém xyclopropancarbaldehyt (0,428g) ¢ nhiét do
trong phong. Hon hop phén tmg nay dugc khudy & nhiét d6 trong phong trong 2
gi®, va natri bohydrua (0,231g) duogc bd sung vao & 0°C. Hdn hop phén tmg nay
duge khudy & 0°C trong 10 phit va dugc cho vao nude. Metanol va
tetrahydrofuran dugc cho bay hoi dudi ap sut giam, va hdn hop thu dugc dugc
chiét bang etyl axetat. Chét chiét duoc rira bing nudc mudi bdo hoa va lam kho
bing magie sulfat khan. Dung méi dugc cho bay hoi dudi ap suét giam va chit can
duoc tinh ché bang sic ky cot silicagel (etyl axetat/metanol). Phén thu duge duge
bd sung thém dung dich hydro clorua/etyl axetat 4mol/l va hdn hop nay duge cb
dudi ép sult giam. Chét cin thu duge duoc két tinh tir etanol/heptan dé thu duoc
hop chét néu & & muyc (1,04g).

'H NMR (300 MHz, DMSO-dg) & 0,33-0,43 (2H, m), 0,51-0,64 (2H, m), 0,99-1,15
(1H, m), 1,24-1,37 (1H, m), 1,42-1,65 (3H, m), 1,67-1,78 (2H, m), 2,64-2,75 (1H,
m), 2,90-3,04 (3H, m), 3,32-3,42 (2H, m), 3,79-4,00 (3H, m), 7,28 (1H, s), 7,95
(1H, d, T = 1,5 Hz), 8,05 (1H, d, T = 8,0 Hz), 9,25 (2H, brs).

Céc hop chit cta cac vi du 72 dén 80 c6 thé duge diéu ché theo cic
phuong phap diéu ché dugc mo ta trong ban moé ta ndy, phuong phap dugc thé hién
& céc vi du, hodc phuong phép tuong tu vdi cac phuong phap nay.
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Vidu72

N-(5-metyl-1,3,4-thiadiazol-2-yl)-4-((1S ,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit hydroclorua

Vidu 73

4-((1R,2S)—2-(xyclobutylamino)xyclopropyl)-N-(tetrahydro-2H—pyran—4-
yl)thiophen-2-carboxamit hydroclorua

Vidu 74

N-(5-metyl-1,3,4-thiadiazol-2-y1)-4-((1 R,2S)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit hydroclorua

Vidu75

4-((1R,2 S)-2-((xyclopropylmetyl)arnino)xyclopropyl)-N-(tetrahydro-ZH—pyran—4-
yl)thiophen-2-carboxamit hydroclorua

Vidu 76

4-((1S ,2R)-2-(xyc1obutylamino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit hydroclorua

Vidu 77

4-((1S ,2R)-2-((xyclopropylrnetyl)amino)xyc1opropyl)-N-(tetrahydro-ZH—pyran—4-
yl)thiophen-2-carboxamit hydroclorua

Vidu 78

4-((1S,2R)-2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(5-metyl-1,3 ,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua

Vi du 79

4-((1R,2S)-2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua

Vidu 80

5-((1R,2R)-2~((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua

Vidu 81

N-(5-metyl-1,2-oxazol-3-y1)-5-((1R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua
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A) tert-butyl ((1R,2R)-2-(4-((5-metylisoxazol-3 -yl)carbamoyl)thiophen-2-
yD)xyclopropyl)((tetrahydro-2H-pyran-4-yl)metyl)carbamat

Hon hop gdm axit 5-((1R,2R)-2-((tert-butoxycarbonyl)((tetrahydro-2H-
pyran-4-yl)metyl)amino)xyclopropyl)thiophen-3- -carboxylic (50,0mg) va THF
(2ml) dugc bd sung thém oxalyl clorua (0,014ml) & 0°C, va hdn hop thu duge
dugc khudy & 0°C trong 1 gid. Dung méi dugc cho bay hoi dudi ap sult giam dé
thu duge chét trung gian axit clorua.

Hon hop gdm 5-metylisoxazol-3-amin (19,3mg), DMAP (8,0lmg) va
pyridin (2ml) dugc b sung thém hén hop gdm axit clorua néu trén va THF (1,5ml)
& 60°C, va hon hop thu duoc dugc khudy & 60°C trong 2 gio. Hon hop phéan tmg
nay dugc trung hoa bang dung dich nudc natri hydro carbonat bdo hoa, va dugc
chiét bang etyl axetat. Chét chiét duoc rtra lién tuc bang nude va nudc mubi bo
hoa, va lam khd bing magie sulfat, va dung mdi duge cho bay hoi dudi 4p suét
giam. Chét can dugc tinh ché bang séc ky cot silicagel (hexan/etyl axetat) dé thu
duoc hop chit néu & dé muyc (17,2mg).

MS: [M-Boc+H]" 362,3.
B) N-(5-metyl-1,2-oxazol-3 -yD)-5-((1R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit hydroclorua

Béang phuong phép tuong tu nhu phuong phap ctua vi du 1, budc H, thu
duoc hop chét néu & @& muc.

Vidu 82

4-((1 S,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-
2-yD)thiophen-2-carboxamit dihydroclorua

A) (R)-2-amino-3-phenylpropan-1-ol (1R,2R)-2-(5-bromothiophen-3-
yD)xyclopropancarboxylat

Axit trans-2-(5-bromothiophen-3-yl)xyclopropancarboxylic (47,8g) va (R)-
2-amino-3-phenylpropan-1-ol (29,2g) dugc hoa tan trong etanol (480ml) ¢ 57°C,
diisopropyl ete (480ml) duogc bd sung vao, va hdn hop nay dugc giam nhiét do
xudng 53°C. Hon hop phan tmg nay duoc khudy & 53°C trong 1 gid, dugc gidm
nhiét dd xudng nhiét do trong phong, va dugc khudy qua dém. Hon hop phén Umg
nay dugc lam lanh dén 0°C va duoc khudy trong 1 gio. Chét két tha duoc gom lai
béang cach loc, va dugc ria bing dung mdi hén hop gbm etyl axetat/hexan (1/2 =
etyl axetat/hexan (thé tich/thé tich)) dé thu duoc hop chit néu & d& muc (32,6 g,
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>99% d.e.).
MS: [M-H-(CoH;;NO)] 246,83.

B) (R)-2-amino-3-phenylpropan-1-ol (1R,2R)-2-(5-bromothiophen-3-
yD)xyclopropancarboxylat

(R)-2-amino-3-phenylpropan-1-ol (1R,2R)-2~(5 -bromothiophen-3-
yl)xyclopropancarboxylat (32,5g) dugc hoa tan trong etanol (430ml) & 60°C,
diisopropyl ete (850ml) dugc bd sung vao, va hon hop nay dugc giam nhiét do
xudng 55°C. Hon hop phéan tng ndy dugc khudy & 55°C trong 1 gid, dugc giam
nhiét d6 xudng nhiét do trong phong, va dugc khudy qua dém. Hon hop phén tmg
nay dugc lam lanh dén 0°C, dugc khqu trong 1 gio, va chét két tta duoc gom lai
bang cach loc va dugc ria bang dung mdi hdn hop gbm etyl axetat/hexan (1/2 =
etyl axetat/hexan (thé tich/th8 tich)) dé thu dugc hop chét néu & dé muc (27,5 g,
>99% d.e.).

MS: [M-H-(CoH3NO)] 246,8.
C) Axit (1R,2R)-2-(5-bromothiophen-3 -yl)xyclopropancarboxylic

Hdn hop gdm (R)-2-amino-3-phenylpropan-1-ol (1R,2R)-2-(5-
bromothiophen-3-yl)xyclopropancarboxylat (26,0g) va etyl axetat duoc bd sung
thém dung dich nudce axit clohydric 1mol/l, va hdn hop thu dugc dugce chiét bang
etyl axetat. Chét chiét duoc rira lién tuc bang nude va nude mudi bdo hoa, va lam
khd béng natri sulfat khan. Dung méi dugc cho bay hoi dudi ap suét giam. Toluen
duoc bd sung vao chét c3n, va hdén hop nay dugc c¢b dudi ap suét giam dé thu duoc
hop chét néu & dé muc (16,1g).

MS: [M-H] 246,8.
D) tert-butyl ((1R,2S)-2-(5-bromothiophen-3-yl)xyclopropyl)carbamat

Hon hop gdm axit (1R,2R)-2-(5-bromothiophen-3-
yl)xyclopropancarboxylic (16,0g) va rugu tert-butyl (200ml) dugc bd sung thém
trietylamin (10,8ml) va diphenylphosphoryl azit (16,7ml) ¢ nhiét do trong phong,
va hon hop thu dugc dugce khudy & nhiét do trong phong trong 2 git va & 80°C qua
dém. Nude duoc bd sung vao hdn hop phan tmg nay, va hdn hop thu dugc duge
chiét bang etyl axetat. Chét chiét duoc rira lién tuc bang nude va nude mudi bio
hoa, va 1am khd bang natri sulfat khan. Dung méi dugc cho bay hoi dudi ap suét
giam, va chit cin duoc tinh ché bang sic ky cot silicagel (hexan/etyl axetat) & thu
duoc hop chit néu & dé myc (18,1g).

-143-



25589

'H NMR (300 MHz, DMSO-dg) § 0,91-1,11 (2H, m), 1,37 (9H, s), 1,87 (1H, ddd, J
=928, 6,25, 3,41 Hz), 2,56 (1H, s), 7,00 (1H, d, ] = 1,89 Hz), 7,12 (1H, d, J = 1,89
Hz), 7,18 (1H, brs).

E) Metyl 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-2-
carboxylat

Hdn hop gdm tert-butyl ((1R,2S)-2-(5-bromothiophen-3-
yl)xyclopropyl)carbamat (9,00g) va metanol (200ml) duge bd sung thém
trietylamin (7,88ml) va 1,1’-bis(diphenylphosphino)feroxen-paladi(II) diclorua
(1,04g), va hon hop ndy duge gia nhiét & 90°C trong 6 gid trong mdi truong
cacbon monoxit (3at). Chat khong tan duge loc hét bing xelit va dugc rira bing
metanol, va chat loc dugc cd dudi 4p suét giam va duge chiét bing etyl axetat va
nude. Chét chiét dugc rira bing nude mubi bio hoa, va lam kho béng natri sulfat
khan. Dung mdi dugc cho bay hoi duéi ap suét giam dé thu dugc chit cin A.

Hdn hop gdm tert-butyl ((1R,2S)-2-(5-bromothiophen-3-
yl)xyclopropyl)carbamat (9,00g) va metanol (200ml) dugc bb sung thém
trietylamin (7,88ml) va 1,1’-bis(diphenylphosphino)feroxen-paladi(Il) diclorua
(1,04g), va hon hop thu dugc duge khudy & 90°C trong 6 gi¢ trong mdi truong
cacbon monoxit (3atm). Chét khong tan dugc loc hét bang xelit va duoc rira bing
metanol, va chét loc dugc o dudi 4p suét giam va duge chiét bing etyl axetat va
nudc. Chat chiét va cac chét cin A duoc két hop lai, duoc rira bing nudc amoniac
5% (hai 14n), dung dich nudc N-axetyl-L-xystein (hai 14n), nuédc va nuée mubi bio
hoa, va 1am kho bing natri sulfat khan. Dung méi dugc cho bay hoi duéi 4p suét
giam. Chét cin duoc tinh ché béng séc ky cot silicagel (hexan/etyl axetat) dé thu
duoc hop chét néu & d& muc (15,2g).

MS: [M-Boc+2H]" 198,1.

F) Axit 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)thiophen-2-
carboxylic

Dung dich chira metyl 4-((1S,2R)-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-2-carboxylat (15,2g) trong THF
(50ml)/metanol (50ml) dugc b sung thém dung dich nudc natri hydroxit 2mol/l
(63,9ml) & 0°C, va hdn hop thu duge duge khudy & nhiét do trong phong qua dém.
Hon hop phén (mg nay dugc axit hda bang axit clohydric 1mol/l & 0°C, va dugc
chiét bang etyl axetat. Chét chiét dugce rira lién tuc bang nude va nude mubi bao
hoa, lam kho béng natri sulfat khan, va duoc c6 dudi ap suét giam. Chét can thu
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dugc duoc rira bang diisopropyl ete d8 thu dugc hop chét néu & dé muc (13,4g).

"H NMR (300 MHz, DMSO-dg) 8 1,00-1,11 (2H, m), 1,34-1,42 (9H, m), 1,92 (1H,
ddd, T = 9,09, 6,25, 3,22 Hz), 2,54-2,66 (1H, m), 7,21 (1H, br. s.), 7,42 (1H, d, J =
1,14 Hz), 7,50 (1H, d, T = 1,51 Hz), 12,99 (1H, brs).

G) tert-butyl ((1R,2S)-2-(5-((5-metyl-1,3 /A-thiadiazol-2-yl)carbamoyl)thiophen-3-
yD)xyclopropyl)carbamat

Dung dich chira axit 4-((1S,2R)-2-((tert-
butoxycarbonyl)amino)xyclopropyl)thiophen-2-carboxylic (13,3 g) trong DMF
(200ml) dugc bd sung thém 5-metyl-1,3,4-thiadiazol-2-amin (6,49g), trietylamin
(13,08ml) va O-(7-azabenzotriazol-1-y)-N,N,N’,N” -tetrametyluroni
hexaflophosphat (21,42g), va hdn hop thu duoc duoc khudy & nhiét do trong phong
qua dém. Hon hop phan tmg nay dugc bd sung thém nudc va etyl axetat, va chét
két tha dugc gom lai béng cach loc va dugc rira bang etyl axetat dé thu dugc hop
chit néu & @& muc (12,1g). Chét loc duoc chiét bang etyl axetat. LGp hitu co duoc
rira lién tuc bang axit clohydric 0,1mol/l, dung dich nuéc natri hydro carbonat bdo
hoa, nuéc va nude mudi bdo hoa, 1am kho bang natri sulfat khan, va dugc ¢ dudi
ap sudt giam. Chét ciin duoc bd sung thém etyl axetat, va chét két tha dugc gom lai
bang cach loc. Chét rin thu dugc duge rira bang etyl axetat dé thu dugc hop chét
néu & d& muc (2,86g).

MS: [M+H]" 381,1.
H) 4-((1S,2R)-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)thiophen-2-
carboxamit dihydroclorua

Huyén phu chra tert-butyl ((1R,28)-2~(5-((5-metyl-1,3,4-thiadiazol-2-
yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (1,67g) trong etyl axetat (10ml)
va metanol (10ml) duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l

(10, 97m1) & 0°C, va hdn hop thu duge duoc khudy & nhiét do trong phong qua dém.
Chét rén két tia duge gom lai béang cach loc, va duge ria bing etyl axetat dé thu

duge hop chat néu & @& muc (1,55g).
MS: [M+H-(2HCI)]" 281,0.

I) 4-((18,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua

Hdn hop gdm 4-((18,2R)-2-aminoxyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-y1)thiophen-2-carboxamit dihydroclorua (1,00g), natri hydro carbonat
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(549mg), THF (15ml) va metanol (15ml) dugc bd sung thém
xyclopropancarbaldehyt (254pl). Trong mdi trudng nito, hdn hop phén (mg nay
duoc khudy & 60°C trong 1,5 gidy va ¢ nhiét dd trong phong trong 30 phut. Natri
bohydrua (161mg) dugc bd sung vao trong khi lam lanh bing nudc d4, va hén hop
phan Ung nay duogc khudy & nhiét d6 trong phong trong 1 gio. Hon hop phan ung
nay dugc pha lodng béng etyl axetat, nudc va dung dich nuéc natri hydro carbonat
bio hoa dugc bd sung vao, va hdn hop thu dugc duge chiét bang etyl axetat. Chét
chiét dugc rira lién tuc bﬁng nude va nude mudi bio hoa, va lam khod béng natri
sulfat khan. Dung méi dugc cho bay hoi dudi ap suét giam, va chét cin thu dugc
dugc tinh ché bang sac ky cot silicagel (etyl axetat/metanol). Phén thu duoc dugce
bd sung thém dung dich hydro clorua/etyl axetat 4mol/l, va hdn hop thu dugc duoc
khudy qua dém va dugce c6 dudi ap suét giam. Chét can duoc két tinh tr
metanol/diisopropyl ete d8 thu dugc hop chit néu & dé muc (723mg).

'HNMR (300 MHz, DMSO-dg) 8 0,33-0,42 (2H, m), 0,54-0,65 (2H, m), 1,01-1,17
(1H, m), 1,20-1,32 (1H, m), 1,53-1,66 (1H, m), 2,56-2,65 (4H, m), 2,86-3,02 (3H,
m), 7,75 (1H, s), 8,07 (1H, brs), 9,26-9,56 (2H, m).

Vi du 83

4-((1 R,2S)-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5 -metyl-1,3,4-thiadiazol-
2-yl)thiophen-2-carboxamit dihydroclorua

Hop chét néu & @& muc c6 thé dugc didu ché theo cac phuong phép diéu
ché duoc mé ta trong ban md ta nay, phuwong phap dugc thé hién & céc vi dy, hodc
phuong phép tuong tu v6i cac phuong phép nay. ‘

Vidu g4

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit dihydroclorua

Hén hop gdom (1 S,2R)-4-(2-aminoxyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit - dihydroclorua (3,36g), THF (30ml) va
metanol (30ml) duoc bd sung thém trietylamin (3,31ml), trietyl ortoformat
(2,10ml) va xyclobutanon (0,856ml) & nhiét d6 trong phong, va hon hop thu duge
duoc khudy & nhiét do trong phong qua dém. Natri bohydrua (540mg) duoc bd
sung vao trong khi 1am lanh bing nudc d4, va hdn hop phén ung nay dugc khudy &
nhiét d6 trong phong trong 1 gio. Hbn hop phan Gmg nay duoc pha lodng béng etyl
axetat, nude va dung dich nude natri hydro carbonat béo hoa dugc bb sung vao, va
hén hop thu duge duge chiét bing etyl axetat. Chét chiét dugc rira lién tuc bing
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nudc va nude mudi bio hoa, va 1am khod béng natri sulfat khan. Dung moi duoc
cho bay hoi dudi ap suét giam va chét cin thu dugce duge tinh ché bang sic ky cot
silicagel (etyl axetat/metanol). Phan thu dugc duge bd sung thém dung dich hydro
clorua/etyl axetat 4mol/l, va hdn hop thu duge duge khudy qua dém va dugc cd
dudi 4p suét giam. ChAt can dugc két tinh tir etanol/nude/etyl axetat dé thu dugc
hop chit néu & d& muc (2,17g).

'HNMR (300 MHz, DMSO-dg) 8 1,18-1,29 (1H, m), 1,48-1,60 (1H, m), 1,72-1,89
(2H, m), 2,12-2,39 (4H, m), 2,54-2,67 (4H, m), 2,74-2,86 (1H, m), 3,74-3,92 (1H,
m), 7,74 (1H, d, ] = 1,14 Hz), 8,06 (1H, s), 9,79 (2H, brs).

Céc hop chét cua cac vi dy 85 dén 92 co6 thé dugc didu ché theo céc
phuong phap didu ché duoc mé ta trong ban md ta ndy, phwong phap duge thé hién
& cac vi du, hodc phuong phip tuong ty véi cac phuong phap nay.

Vidu 85

4-((1R,2S)-2~(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit dihydroclorua

Vidu 86

N-(1-etyl-1H-pyrazol-4-yl)-5-((1 R,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit dihydroclorua

Vidu 87

4-((18,2R)-2~((xyclopropylmetyl)amino)xyclopropyl)-N-(1 -metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua

Vidu 88

4-((1R,28)-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1 -metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua

Vidu 89

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(1-metyl- 1H-pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua

Vidu 90
4-((1R,2S)-2-(xyclobutylamino)xyclopropyl)-N-(1-metyl-lH—pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua

Vidu9l

-147-



25589

5-((1R,2R)-2-((1-axetylpiperidin-4-yl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua

Vidy 92

5-((1R,2R)-2-((1 -(xyc1opropylcarbonyl)piperidin—4—yl)amino)xyclopropyl)—N—(4,4-
difloxyclohexyl)thiophen-3-carboxamit hydroclorua

Vidu93

N-(4,4-difloxyclohexyl)-5-metyl-4-((1 S,2R)-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit fumarat

A)4-((1 S,2R)-2-aminoxyclopropyl)-N—(4,4-diﬂoxyclohexy1)-5-metylthiophen—2—
carboxamit hydroclorua

Axit 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (50mg), 4 4-difloxyclohexanamin (27,3mg) va
trietylamin (0,094ml) dwoc hoa tan trong DMF (1ml), O-(7-azabenzotriazol-1-yl)-
N,N,N’ N’-tetrametyluroni hexaflophosphat (77mg) dugc bd sung vao, va hén hop
thu duoc duoc khudy & nhiét d6 trong phong qua dém. Nudce dugce bd sung vao hon
hop phan tng nay, va hdn hop thu duge duge chiét bing etyl axetat. Lop hitu co
duoc rira lién tyc bing nuée va nude mudi bio hoa, 1am kh bing magie sulfat, va
duoc ¢6 dudi ap suét giam. Chét cin thu dugc (70,5mg) va dung dich hydro
clorua/etyl axetat 4mol/l (4,0ml) dugc khudy & nhiét d6 trong phong qua dém. Chét
réan két tia dugce gom lai bang cach loc va dugc rira bang etyl axetat dé thu dugc

hop chit néu & d& muc (51mg).
MS: [M-HCI+H]" 315,1.

B) N-(4,4-difloxyclohexyl)-5-metyl-4-((1 S,2R)-2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit fumarat

Hbn hop gdm 4-((18,2R)-2-aminoxyclopropyl)-N-(4,4-difloxyclohexyl)-5-
metylthiophen-2-carboxamit hydroclorua (40,0mg), phtc chdt boran-2-picolin
(36,7mg), metanol (2,0ml) va axit axetic (0,2ml) dugc bd sung thém dihydro-2H-
pyran-4(3H)-on (17,1mg) & nhiét d6 trong phong. Hon hop phéan tng nay dugc
khudy & nhiét d6 trong phong trong 18 gio, va dung dich nudc natri hydro carbonat
bio hoa duge bd sung vao & 0°C. Hon hop nay dugc chiét bang etyl axetat, va chét
chiét duoc rira lién tuc béng nudc va nude mudi bdo hoa, va lam kho baing natri
sulfat khan. Dung moi dugc cho bay hoi dudi ap suét giam. Chét cin dugc tinh ché
bang sic ky cot silicagel (etyl axetat/hexan), chét cin thu duge duge hoa tan trong
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etyl axetat, va dung dich chura axit fumaric (9,3mg) trong etanol dugc bd sung vao
& nhiét do trong phong. Hon hgp phén tng nay duoc khudy & nhiét do trong phong
trong 30 phit, va dung méi dugc cho bay hoi dudi &p suét giam dé thu duge hop
chit néu & dé muc (40,0mg).

'H NMR (300 MHz, DMSO-d6) & 0,76-0,91 (1H, m), 0,95-1,04 (1H, m), 1,21-1,40
(2H, m), 1,48-1,66 (2H, m), 1,69-2,11 (9H, m), 2,26-2,34 (1H, m), 2,40 (3H, s),
2,75-2,87 (1H, m), 3,23-3,34 (2H, m), 3,76-3,96 (3H, m), 6,60 (2H, s), 7,21 (1H, s),
7,94-8,05 (1H, m).

Vidu 94
N-(4,4-difloxyclohexyl)-5-metyl-4-((1R,2S)-2-(tetrahydro-2H-pyran-4-

ylamino)xyclopropyl)thiophen-2-carboxamit fumarat
Hop chét néu & d& muc c6 thé duge diéu ché theo cac phuong phép didu
ché duogc mo ta trong ban mo ta nay, phuong phap dugc thé hién & cac vi dy, hodc

phuong phap tuong ty véi cac phuong phap nay.
Vidu 95

4-((1S .2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit fumarat

A) 4-((18,2R)-2-aminoxyclopropyl)-3-metyl-N-(5-metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

Axit 4-((18,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (150mg), 5-metyl-1,3,4-thiadiazol-2-amin (69,7mg) va
trietylamin (0,28 1ml) dugc hoa tan trong DMF (Sml), O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroni hexaflophosphat (230mg) dugc b sung vao, va hdn
hop thu dugc dugc khudy & nhiét do trong phong qua dém. Nudc dugc b sung
vao hdn hop phan tng nay, va chét két tia duoc gom lai bang cach loc dé thu duoc
chit rin A. Chét loc duogc chiét bang etyl axetat. L6p hitu co dugc rira lién tuc béing
nudc va nude mudi bao hoa, 1am kho bing magie sulfat, va dugce cd dudi ép suét
giam dé thu duoc chét rén B. Chét rin (197mg) duoc két hop véi cac chéit rin thu
duoc A va B, va dung dich hydro clorua/etyl axetat 4mol/l (4ml) dugc khudy &
nhiét do trong phong qua dém. Chét rén két tiia duoc gom lai bang céch loc, va
duoc rira bang etyl axetat dé thu duoc hop chét néu & d& muc (120mg).

MS: [M-HCI+H]" 295,1.
B) 4-((18,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(5-metyl-
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1,3,4-thiadiazol-2-yl)thiophen-2-carboxamit fumarat

Hon hop gdm 4-((1S,2R)-2-aminoxyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-y1)thiophen-2-carboxamit hydroclorua (40,0mg), trietylamin (22,0mg),
THF (1,0ml) va metanol (1,0ml) duogc bd sung thém xyclopropancarbaldehyt
(11,8mg) & nhiét d9 trong phong. Hon hop phan tmg nay duge khudy & 50°C trong
1,5 gio, va dugce khudy & nhiét d trong phong trong 1 gio. Natri bohydrua (8,2mg)
duge bd sung vao & 0°C, hdn hop phan tmg nay dugc khudy & 0°C trong 30 phit,
v etyl axetat, nuéc va dung dich nu6c natri hydro carbonat bdo hoa dugc bd sung
vao hoén hop phan tng nay. Hon hop nay duge chiét bang etyl axetat/THF, va chit
chiét dugc rira bang nuée mubi bio hoa, va 1am kho bing natri sulfat khan. Dung
mdi duoc cho bay hoi dudi ap suat giam. Chét cin dugc tinh ché bang séc ky cot
silicagel (metanol/etyl axetat), chét cin thu duge duge tao huyén phtl trong etyl
axetat, va dung dich chira axit fumaric (8,4mg) trong etanol dugc bd sung vao &
nhiét do trong phong. Hon hop phén Gng nay duoc khudy & nhiét d¢ trong phong
trong 30 phut, va chét rén duoc gom lai bang cach loc d8 thu dugc hop chét néu &
d& muc (28,0mg).

"H NMR (300 MHz, DMSO-de) § 0,10-0,21 (2H, m), 0,37-0,49 (2H, m), 0,85-1,00
(2H, m), 1,04-1,16 (1H, m), 1,80-1,92 (1H, m), 2,40-2,46 (1H, m), 2,48(3H, s),
2,56-2,60 (2H, m), 2,61 (3H, s), 6,58 (2H, 5), 7,76 (1H, s).

Vidu 96 .
4-((1R,2S)-2-((xyclopropylmetyl)amino)xyclopropyl)—S—metyl-N—(S-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit fumarat

Hop chit néu & d&& muc c6 thé dugc diéu ché theo cic phuong phap diéu
ché duge mo ta trong ban mo ta nay, phuong phap duge thé hién & céc vi du, hodc
phuong phéap tuong ty véi cac phuong phap nay.

Vidu 97

5-metyl-N-(5-metyl-1,3,4-thiadiazol-2-y1)-4-((1S,2R)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit hydroclorua

Hén hop gébm 4-((1S,2R)-2-aminoxyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit hydroclorua (40,0mg), trietylamin (22,0mg),
THF (1,0ml) va metanol (1,0ml) duoc b sung thém tetrahydro-2H-pyran-4-
carbaldehyt (18,6mg) ¢ nhiét d6 trong phong. Hon hop phan tng nay dugce khudy
& nhiét do trong phong qua dém, natri bohydrua (8,2mg) dugc bd sung vao & 0°C,
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va hén hop phan ng nay dugc khudy & 0°C trong 10 phit. Hon hop phan mg nay
duoc bd sung thém etyl axetat va nude, va hdn hop thu duge duge chiét bing etyl
axetat. Chét chiét duoc 1am khé bing natri sulfat khan, va dung méi dugc cho bay
hoi dudi 4p suit giam. Chét cin duoc tinh ché bing sic ky cot silicagel
(metanol/etyl axetat), va phan thu dugc dugce bd sung thém dung dich hydro
clorua/etyl axetat 4mol/l. Hon hop phan tmg nay dugc cd dudi ép suét giam, va
chét can thu duoc duoc két tinh tir etanol/heptan dé thu duoc hop chit néu & dé
muc (31,0mg).

'H NMR (300 MHz, DMSO-dg) & 1,14-1,35 (4H, m), 1,52-1,63 (1H, m), 1,64-1,76
(2H, m), 1,86-2,06 (1H, m), 2,53 3H, s), 2,62 (3H, s), 2,86-3,09 (3H, m), 3,21-
3,30 (2H, m), 3,79-3,95 (2H, m), 7,70-8,03 (1H, m), 8,94-9,41 (2H, m), 12,34-
12,97 (1H, m).

Vidy 98

5-metyl-N-(5-metyl-1,3,4-thiadiazol-2-y)-4-((1R,2 S)-2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit hydroclorua

Hop chét néu & d& muc c6 thé dugc diéu ché theo cac phuong phép diéu
ché dugc mé ta trong ban md ta nay, phuong phap duoc thé hién & cac vi du, hodc
phuong phép tuong tu voi cac phuong phap nay.

Vi du 99

4-((1S,2R)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(5-metyl-1,3 ,4-thiadiazol-
2-yl)thiophen-2-carboxamit hydroclorua

Hon hop gdm 4-((1S,2R)-2-aminoxyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit ~ dihydroclorua  (40,0mg), trietylamin
(22,0mg), trimetyl ortoformat (17,3mg), metanol (1,0ml) va THF (1,0ml) dugc bd
sung thém xyclobutanon (11,8mg) & nhiét d trong phong, va hdn hop thu duge
duoc khudy & nhiét do trong phong trong 3 gio. Natri bohydrua (8,2mg) duoc b
sung vao trong khi lam lanh bing nudc da, hdn hop phéan tmg ndy dugc khudy
trong 30 phut, va etyl axetat va dung dich nudc natri hydro carbonat béo hoa dugc
bd sung thém. Hn hop nay duoc chiét bing etyl axetat/THF, va chit chiét dugc
rtra bing nudc mudi bio hoa. Lép hitu co duge 1am kho béng natri sulfat khan, va
dung mdi dugc cho bay hoi duéi ap sut giam. Chét cin thu dugc duge tinh ché
bing sic ky cot silicagel (etyl axetat/metanol), va phan thu dugc duoc bd sung
thém dung dich hydro clorua/etyl axetat 4mol/l. Hon hop phan mg nay duge co
dudi &p sudt giam, va chét cin thu duoc dugc rira bang etyl axetat dé thu dugc hop
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chét néu & d& muc (18,0mg).

'"H NMR (300 MHz, DMSO-dg) § 1,12-1,24 (1H, m), 1,45-1,57 (1H, m), 1,74-1,92
(2H, m), 2,17-2,31 (4H, m), 2,34-2,46 (1H, m), 2,62 (3H, s), 2,71-2,86 (IH,m),
331 (3H, s), 3,76-3,94 (1H, m), 7,70-7,91 (1H, m), 9,06-9,71 (2H, m), 12,20-13,03
(1H, m).

Vi du 100

4-((1R,2S)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(5 -metyl-1,3,4-thiadiazol-
2-yl)thiophen-2-carboxamit hydroclorua

Hop chit néu & d& muyc c6 thé duogc diéu ché theo cac phuong phép diéu
ché duoc mb ta trong ban md ta nay, phuong phap dugc thé hién & céc vi dy, hodc
phuong phép tuong tu v6i cac phuong phap nay.

Vidu 101

Dihydroclorua cta axit 4-((4-((((1R,2R)-2—(4—((4,4-diﬂoxyclohexyl)carbamoyl)-z-
thienyl)xyclopropyl)amino)metyl)piperidin-1 -yl)metyl)benzoic

Hop chét néu & d muyc c6 thé duoc diéu ché theo cac phuong phép diéu
ché dugc mo ta trong ban md ta nay, phuong phéap dugc thé hién & cac vi dy, hodic
phuong phép tuong tu voi cac phuong phap nay.

Viduy 102

4-((18,2R)-2~((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua

Hdn hop gdm 4-((1 S,2R)-2-aminoxyclopropyl)-5-metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua (35,0mg), natri hydro carbonat
(21,0mg), THF (1,5ml) va metanol (1,5ml) dugc bd sung thém
xyclopropancarbaldehyt (8,99pl). Trong mdi trudng nito, hdn hop phan Gmg nay
duoc khudy & 60°C trong 1,5 gid va ¢ nhiét d6 trong phong trong 30 pht, natri
bohydrua (5,69mg) dugc bd sung vao trong khi 1am lanh bing nudc d4, va hdn hop
phan Uung nay dugc khudy & nhiét do trong phong trong 1 gio. Hon hop phén tmg
nay dugc pha lodng bing etyl axetat, nudc va dung dich nuée natri hydro carbonat
baio hoa duge bd sung vao, va hdn hop thu dugce dugce chiét bang etyl axetat. Chét
chiét duoc rira lién tuc bang nudc va nude mudi bio hoa, va 1am khé bang natri
sulfat khan. Dung méi dugc cho bay hoi dudi ap sudt giam. Chét cin thu dugc
duoc tinh ché bang séc ky cot silicagel (etyl axetat/metanol), va phan thu dugc
duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l. Hon hop nay duge
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khudy qua dém, va chét rin két tha dugc gom lai béng céch loc, va dugc rira bang
etyl axetat @8 thu duoc hop chit néu & dé muc (32,6mg).

'H NMR (300 MHz, DMSO-dg) § 0,33-0,45 (2H, m), 0,50-0,66 (2H, m), 1,00-1,26
(2H, m), 1,50-1,65 (1H, m), 2,49 (3H, s), 2,82-3,05 (3H, m), 3,80 (3H, s), 7,49-
7,58 (2H, m), 7,92 (1H, s), 9,41 (2H, brs), 10,34 (1H, s).

MS: [M-2HCI+H]" 331,2.
Vidu 103

4-((1R,28)-2-((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua

Hop chat néu & d& muc c6 thé duoc didu ché theo cac phuong phap diéu
ché duoc mé ta trong ban mo ta nay, phuong phip duoc thé hién & cac vi du, hodc
phuong phap twong ty voi cac phuong phap nay.

Vidu 104

4-((18,2R)-2~(xyclobutylamino)xyclopropyl)-5 -metyl-N-(1-metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit dihydroclorua

Hon hop gdm 4-((18,2R)-2-aminoxyclopropyl)-5-metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua (35,0mg), natri hydro carbonat
(21,0mg), THF (1,5ml) va metanol (1,5ml) dugc bd sung thém xyclobutanon
(9,01ul). Trong mdi trudng nito, hdn hop phén ng nay dugc khudy & 60°C trong
1,5 gid va & nhiét do trong phong trong 30 phtt, natri bohydrua (5,69mg) dugc bd
sung vao trong khi lam lanh bing nudc d4, va hdn hgp phan img nay duoc khudy &
nhiét do trong phong trong 1 gio. Hon hop phén (mg nay dugc pha loang béng etyl
axetat, nudc va dung dich nuéc natri hydro carbonat béo hoa dugc bd sung vao, va
hdn hop thu duge duge chiét bang etyl axetat. Chét chiét dugc rira lién tuc bang
nuéde va nude mudi bdo hoa, va lam khd béng natri sulfat khan. Dung mdi dugc
cho bay hoi dudi ap suét giam. Chét cin thu duoc duge tinh ché bang séc ky cot
silicagel (etyl axetat/metanol), va phan thu dugc duge bd sung thém dung dich
hydro clorua/etyl axetat 4mol/l. Hon hop nay duge khudy qua dém, va chét rén két
tua dugc gom lai béang céch loc, va dugc ria bang etyl axetat d8 thu duoc hop chat
néu & d& muc (29,6mg).

'H NMR (300 MHz, DMSO-dg) § 1,10-1,24 (1H, m), 1,49-1,60 (1H, m), 1,72-1,89
(2H, m), 2,15-2,35 (4H, m), 2,39-2,48 (4H, m), 2,73-2,84 (1H, m), 3,76-3,91 (4H,
m), 7,50-7,56 (2H, m), 7,92 (1H, 5), 9,72 (2H, d, J = 3,79 Hz), 10,33 (1H, 5).
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Cac hop chit ctia cac vi du 105 dén 107 c6 thd duoc diéu ché theo cac
phuong phap didu ché dugc md ta trong ban md ta ndy, phuong phap dugc thé hién
& céc vi du, hodc phuong phép tuong ty véi cac phuong phap nay.

Vidu 105

4-((1R,2S)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1-metyl- 1H-pyrazol-4-
yDthiophen-2-carboxamit dihydroclorua [ch4t ddng phan quang hoc, hop chit nay
thu duoc tir metyl 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylat (chit ddng phan quang hoc, thoi gian luu dai)]

Vidu 106

4-((1 S,2R)—2-((Xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(tetrahydro-2H—
pyran-4-yl)thiophen-2-carboxamit hydroclorua

Vi du 107

4-((1R,2S)-2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(tetrahydro-2H—
pyran-4-yl)thiophen-2-carboxamit hydroclorua

Viduy 108

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-5 -metyl-N-(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit hydroclorua

A) tert-butyl ((1R,2S)-2-(2-metyl-5-((tetrahydro-2H-pyran-4-
yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat

Axit 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (100mg), tetrahydro-2H-pyran-4-amin (0,042ml) va
trietylamin (0,117ml) dugc hoa tan trong DMF (5ml), O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroni hexaflophosphat (153mg) dugc b sung vao, va hon
hop thu dugc duge khudy & nhiét do trong phong qua dém. Nudc dugce b sung
vao hdn hop phan Ung nay, va hdn hop thu duge duge chiét bang etyl axetat. Lop
hitu co duoc rira lién tuc bang nudc va nude mudi bdo hoa, 1am kho bang natri
sulfat khan, va duoc tinh ché bang séc ky cdt silicagel (etyl axetat/hexan) dé thu
duoc hop chét néu & d& myc (114mg).

MS: [M-HCI+H]" 381,3.

B) 4-((1S,2R)-2-aminoxyclopropyl)-5-metyl-N-(tetrahydro-2H-pyran-4-
yD)thiophen-2-carboxamit hydroclorua

Dung dich chtra tert-butyl ((1R,25)-2-(2-metyl-5-((tetrahydro-2H-pyran-4-
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yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (110mg) trong etyl axetat (3ml)
duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l (0,723ml), va hdén
hop thu duoc dugc khudy & nhiét d trong phong qua dém. Chét rén két tia duoc
gom lai bang cach loc va dugc ria bing etyl axetat d8 thu duoc hop chét néu & dé
muc (92mg).

MS: [M-HCI+H]" 281,2.

C) 4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-5 -metyl-N-(tetrahydro-2H-pyran-
4-yl)thiophen-2-carboxamit hydroclorua

Hdn hop gdm 4-((1 S,2R)-2-aminoxyclopropyl)-5-metyl-N-(tetrahydro-2H-
pyran-4-yl)thiophen-2-carboxamit hydroclorua (35,0mg), natri hydro carbonat
(13,9mg), THF (1,5ml) va metanol (1,5ml) dugc bd sung thém xyclobutanon
(9,94ul). Trong moi trudng nito, hén hop phén ng nay dugc khudy ¢ 60°C trong
1,5 gid va & nhiét do trong phong trong 30 phut, natri bohydrua (6,27mg) duoc bd
sung vao trong khi lam lanh bang nudc d4, va hdn hgp phéan g nay dugc khudy &
nhiét d6 trong phong trong 1 gio. Hbn hop phan tng nay dugc pha lodng béng etyl
axetat, nuéc va dung dich nudc natri hydro carbonat béo hoa dugc bd sung vao, va
hdn hop thu duge duge chiét bang etyl axetat. Chét chiét duge rira lién tuc bing
nuéc va nude mudi bio hoa, va lam kho bang natri sulfat khan. Dung moi duoc
cho bay hoi duéi ap sut giam. Chét cin thu duogc duge tinh ché bang séc ky cot
silicagel (etyl axetat/metanol), va phan thu dugc duge bd sung thém dung dich
hydro clorua/etyl axetat 4mol/l. Hbn hop nay duge khudy qua dém, va chét rin két
tha dugc gom lai béng céach loc va duge rira béng etyl axetat 8 thu duoc hop chat
néu & dé muc (29,7mg).

'H NMR (300 MHz, DMSO-dg) § 1,10-1,19 (1H, m), 1,43-1,59 (3H, m), 1,67-1,87
(4H, m), 2,14-2,30 (4H, m), 2,34-2,43 (1H, m), 2,44 (3H, s), 2,69-2,81 (1H, m),
3,35-3,40 (1H, m), 3,76-3,97 (4H, m), 7,30-7,39 (1H, m), 8,08 (1H, d,J = 7,95 Hz),
9,56 (2H, brs).

Vidu 109

4-((1R,2S)-2-(xyclobutylarnino)xyclopropyl)—5-metyl—N-(tetrahydro-ZH—pyran—4-
yl)thiophen-2-carboxamit hydroclorua

Hop chét néu & @ muc co thé dugc didu ché theo cac phuong phap diéu
ché dugc mo ta trong ban md ta ndy, phuong phap duge thé hién & cac vi dy, hodc

phuong phép tuong ty véi cac phuong phép nay.
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Céc hop chét ctia cdc vi du 110 va 111 c6 thé duoc diéu ché theo cdc
phuong phap didu ché duoc mé ta trong ban md ta ndy, phuong phap duge thé hién
& cac vi du, hodic phuong phép twong tu voi cac phuong phap nay.

Vidu 110

Axit 4-((((1R,2R)-2-(4-((4,4-difloxyclohexyl)carbamoyl)-2-
thienyl)xyclopropyl)amino)metyl)benzoic

Vidy 111

5-((1R,2R)-2-(((5-amino-1,3 ,4-oxadiazol-2-yl)metyl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit

Vidu 112

5—((1R,2R)-2—((xyclobutylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yDthiophen-3-carboxamit

Hdn hop gdm 5-((1R,2R)-2-aminoxyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit dihydroclorua (40mg), trietylamin (0,055ml), THF (1ml)
va metanol (1ml) dugc bd sung thém xyclobutanecarbaldehyt (13,33mg) & nhiét do
trong phong. Hon hop phan tmg nay duoc khudy & nhiét d6 trong phong trong 5
phut, va natri bohydrua (7,5mg) dugc bd sung vao & 0°C. Hdn hop phéan tmg nay
duoc khudy & nhiét do trong phong trong 10 phut. Hon hop phéan tng nay dugc b6
sung thém nudc, etyl axetat va dung dich nude natri hydro carbonat bdo hoa, va
hén hop thu duge duge chiét bang etyl axetat. Chét chiét duoc rira bing nudc va
nude mubi bio hoa, va 1am kho béng natri sulfat khan. Dung méi duge cho bay hoi
dudi 4p suét giam. Chét cin dugc tinh ché bang sic ky cot silicagel (etyl
axetat/metanol), va phan thu dugc dugc b6 sung thém dung dich hydro clorua/etyl
axetat 4mol/l. Hon hop phan tng nay dugc c6 dudi ap sut giam, va chit cin thu
dugc duoc rira bing etyl axetat d8 thu duoc hop chit néu & dé muyc (31mg).

'H NMR (300 MHz, DMSO-dg) § 1,21-1,35 (1H, m), 1,44-1,65 (3H, m), 1,82 (6H,
d, J=72 Hz), 1,98-2,14 (2H, m), 2,57-2,79 (2H, m), 2,88-2,98 (1H, m), 3,06-3,16
(2H, m), 3,35-3,42 (2H, m), 3,80-4,00 3H, m), 7,28 (1H, s), 7,95 (1H, d, J = 1,5
Hz), 8,06 (1H, d, J =7,6 Hz), 9,01-9,34 (2H, m).

Vidu 113
5-((1R,2R)-2-((Xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-ZH—pyran—4-
yl)thiophen-3-carboxamit malat
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Huyén phti chira axit L-(-)-malic (50,2mg, 0,3 7mmol) trong etyl axetat
(2ml) duogc bd sung thém dung dich chira 5-((1R,2R)-2-
((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran- 4-yl)thiophen-3-
carboxamit (120mg, 0,37mmol) trong etanol (1ml) & 60°C. Hon hop phan ung nay
duoc khudy ¢ nhiét d6 trong phong trong 1 gid, va dugc co dudi ap suét giam.
Chét ciin dugc bd sung thém etyl axetat (2ml) va etanol (0,5ml), va etyl axetat
(2ml) duogc bd sung tiép vao. Chét két tia dugc gom lai béng cach loc dé thu duoc
hop chit néu & dé muc (106mg). Hop chét néu & d& muc thu duge (106mg) duge
két tinh tir etanol (0,3ml) va etyl axetat (1,2ml) dé thu dugc hop chit néu & dé muc
(65,0mg).

' NMR (300 MHz, DMSO-dg) § 0,12-0,25 (2H, m), 0,37-0,54 (2H, m), 0,82-1,12
(2H, m), 1,23 (1H, dt, ] = 9,6, 4,9 Hz), 1,41-1,62 (2H, m), 1,72 (2H, dd, J = 12,9,
2.3 Hz), 2,14-2,29 (1H, m), 2,33-2,43 (1H, m), 2,52-2,73 (4H, m), 3,17-3,46 (2H,
m), 3,81-4,00 (3H, m), 4,06 (1H, dd, ] = 7,6, 6,1 Hz), 7,18 (1H, d, J = 0,8 Hz), 7,84
(1H, d,J = 1,1 Hz), 7,99 (1H, d, J = 8,0 Hz).

Viduy 114

5-((1R,2R)-2—((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-ZH—pyran—4-
yl)thiophen-3-carboxamit sucxinat

~ Dung dich chira axit sucxinic (36,9mg, 0,3 1mmol) trong etanol (3ml) dugc
bd sung thém 5-((1R,2R)-2—((xyclopropylmetyl)amino)xyclopropyl)—N—
(tetrahydro-2H-pyran-4-yl)thiophen-3-carboxamit (100mg, 0,31mmol) & 60°C.
Hon hop phan ung nay dugc khudy & nhiét do trong phong trong 1 git va dugc co
dudi 4p sudt gidm. Chét cin dugc bd sung thém etyl axetat (2ml) va etanol (0,5ml),
va etyl axetat (2ml) dugc bd sung tiép vao. Chét két tha duoc gom lai béang cach
loc dé thu dugc hop chét néu & d& muc (105mg). Hop chit néu & d& muc thu dugce
(105mg) duogc két tinh tir etanol (0,8ml) va etyl axetat (1,2ml) dé thu dugc hop chét
néu & dé muc (62,0mg).

'H NMR (300 MHz, DMSO-dg) § 0,06-0,19 (2H, m), 0,34-0,49 (2H, m), 0,78-1,15
(3H, m), 1,41-1,61 (2H, m), 1,64-1,78 (2H, m), 1,97-2,07 (1H, m), 2,32-2,43 (SH,
m), 2,50-2,54 (2H, m), 3,30-3,52 (2H, m), 3,75-4,01 (3H, m), 7,13 (1H,d,J =0,8
Hz), 7,79 (1H, d,J = 1,1 Hz), 7,97 (1H, d, ] = 8,0 Hz).

Viduy 115
5-((1R,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-N—(tetrahydro-ZH—pyran—4-
yl)thiophen-3-carboxamit fumarat
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Dung dich chtra axit fumaric (42,7mg, 0,37mmol) trong etanol (1ml) dugc
b sung thém dung dich chtra 5-((1R,2R)-2-
((xyc1opropylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H—pyran—4-y1)thiophen—3-
carboxamit (118mg, 0,37mmol) trong etyl axetat (3ml) & 60°C. Hon hop phan tng
nay duoc bd sung thém etyl axetat (2ml), hon hop nay dugc khudy & nhiét do trong
phong, va cht két tha dugc gom lai bang cach loc d8 thu duoc hop chét néu & aé
muc (122mg). Hop chét néu & d& myc thu duoc (122mg) dugce két tinh tlr etanol
(1,08ml) va etyl axetat (1,8ml) dé thu duoc hop chit néu & dé muc (85mg).

"HNMR (300 MHz, DMSO-dg) § 0,06-0,17 (2H, m), 0,36-0,48 (2H, m), 0,82-1,18
(3H, m), 1,52 (2H, qd, ] = 11,9, 4,4 Hz), 1,66-1,80 (2H, m), 2,00-2,12 (1H, m),
2.35-2,44 (1H, m), 2,50-2,57 (2H, m), 3,36 (2H, td, J = 11,5, 1,9 Hz), 3,75-4,01
(3H, m), 6,59 (2H, s), 7,13 (1H, s), 7,80 (1H, d, ] = 1,5 Hz), 7,98 (1H, d, ] = 8,0
Hz).

Vidu 116

4-((1S,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit phosphat

Hdn hop gdm 4-((1S,2R)-2- (xyclobutylamino)xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-yl)thiophen-2-carboxamit (100mg) va etanol (4ml) duoc bd sung
thém dung dich nudc axit phosphoric Imol/l (0,329ml) & nhiét do trong phong, va
hén hop thu duge dugce khudy & nhiét do trong phong trong 3 gio. Chét rén két tia
duoc gom lai bang cich loc, va duoc két tinh tir etanol/nudc/diisopropyl ete dé thu
duge hop chit néu & d& muc (97,0mg).

"H NMR (300 MHz, DMSO-dg) 8 0,90-1,12 (2H, m), 1,52-1,74 (2H, m), 1,77-1,94
(2H, m), 1,95-2,21 (3H, m), 2,32-2,39 (1H, m), 2,62 (3H, s), 3,34-3,50 (1H, m),
7,56 (1H, s), 7,98-8,04 (1H, m).

Vidu 117

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-

yl)thiophen-2-carboxamit sucxinat

Hon hop gdm 4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-yl)thiophen-2-carboxamit (100mg) va etyl axetat (4ml) dugc b
sung thém hén hop gdm axit sucxinic (35,3mg) va etanol (1ml) & 70°C, va hdn hop
thu duoc duge khudy & nhiét d6 trong phong trong 2 gio. Chét rén két ta duoc
gom lai bang céch loc, va dugc két tinh tir etanol/nudc/diisopropyl ete dé thu duoc
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hop chét néu & d& muc (78,2mg).

'H NMR (300 MHz, DMSO-ds) § 0,83-1,02 (2H, m), 1,49-1,82 (4H, m), 1,82-1,91
(1H, m), 2,03-2,19 (2H, m), 2,20-2,30 (1H, m), 2,40 (4H, s), 2,62 (3H, s), 3,31 (2H,
dt, J = 15,52, 7,76 Hz), 7,51 (1H, d, ] = 1,14 Hz), 7,96 (1H, d, ] = 1,14 Hz), 10,00
(2H, brs).

Vidu 118

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit sulfat

A) 4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit

Huyén phu chia 4-((18,2R)-2-aminoxyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit dihydroclorua (13,3g), THF (120ml) va
metanol (120ml) duoc bd sung thém trietylamin (15,7ml), trietyl ortoformat
(8,32ml) va xyclobutanon (3,39ml) ¢ nhiét d6 trong phong, va hén hop thu duge
duoc khudy & nhiét @6 trong phong qua dém. Natri bohydrua (2,14g) duoc bd sung
vao trong khi lam lanh bang nudc da, va hon hop phén tmg nay dugc khudy & nhiét
dd trong phong trong 1 gio. Hon hop phan tmg ndy dugc bd sung thém dung dich
nudc amoni clorua bdo hoa & 0°C, va hdn hop thu duge dugc khudy ¢ 0°C trong
30 phut. Dung méi hitu co dugc cho bay hoi dudi ap suét giam. Chét can dugc bd
sung thém dung dich nuéc natri hydro carbonat bdo hoa va THF, va hon hop thu
duoc duoc chiét br‘?mg etyl axetat. Chét chiét dugc rira lién tuc béng nude va nudc
mubi bdo hoa, va lam khd bing natri sulfat khan. Dung mdi dugc cho bay hoi dudi
ap sudt giam. Chét can thu duoc duge tinh ché bing sic ky cdt silicagel (etyl
axetat/metanol) dé thu duoc hop chit néu & d& muc (6,35g).

MS: [M+H]" 335,0.

B) 4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit sulfat

Hdn hop gdm 4-((1S,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-yl)thiophen-2-carboxamit (9,51g) va THF (150ml) dugc bb sung
thém dung dich nudc axit sulfuric 10% (27,4ml) ¢ nhiét do trong phong, va hén
hop thu duge duogc khudy & nhiét d6 trong phong qua dém. Hon hop phén tng nay
duge bd sung thém etyl axetat (100ml), va hdn hop nay duge khudy tiép trong 1
gid. Chét ran két tha dugc gom lai bang cach loc, va dugc rira bing etyl axetat.

-150-



25589

Chét rén thu duoc (10,8g) duoc hoa tan trong etanol (100ml) va nudc (65ml) 6
65°C, va hdn hop thu duge duge khudy & 65°C trong 30 phut. Hon hop phén tmg
nay dugc bd sung thém timg giot etyl axetat (250ml). Hon hop phéan tmg nay duoc
giam nhiét d§ mot cach tir tur xudng nhiét @ trong phong, va duge khudy & nhiét
do trong phong qua dém. Chét rin két tia dugc gom lai béang cach loc, va dugc ria
bang etyl axetat @& thu duoc hop chét néu & dé muc (9,46g).

'H NMR (300 MHz, DMSO-dg) 8 1,21-1,32 (1H, m), 1,42 (1H, ddd, J = 10,22,
6,06, 4,54 Hz), 1,74-1,92 (2H, m), 2,06-2,31 (4H, m), 2,39-2,48 (1H, m), 2,63 (3H,
), 2,84 (1H, dt, J = 7,48, 4,02 Hz), 3,87 (1H, quin, J = 8,05 Hz), 7,74 (1H, d, ] =
1,14 Hz), 8,04 (1H, d, ] = 1,14 Hz).

Vidu 119

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-
yl)thiophen-2-carboxamit
4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-
2-yl)thiophen-2-carboxamit dihydroclorua (650mg) dugc bd sung thém etyl axetat
va dung dich nudc natri hydro carbonat bdo hoa, va hdn hop thu duge duge chiét
béng etyl axetat. Chét chiét dugc rira bang nuéc va nude mudi bdo hoa, 1am khod
béng natri sulfat khan, va dugc cd dudi ap suét giam dé thu dugc hop chét néu & dé

muc (523mg).

'H NMR (300 MHz, DMSO-dg) 8 0,82-1,00 (2H, m), 1,48-1,88 (SH, m), 2,01-2,17
(2H, m), 2,18-2,25 (1H, m), 2,62 (3H, s), 3,20-3,41 (3H, m), 7,48 (1H, d, J = 1,14
Hz), 7,94 (1H, d, ] = 1,14 Hz).

Vidu 120

5-((1R,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit

5-((1R,2R)-2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-2H-
pyran-4-yl)thiophen-3-carboxamit hydroclorua (600mg) dugc bd sung thém etyl
axetat va dung dich nudc natri hydro carbonat béo hoa, va hdn hop thu duogc duge
chiét bang etyl axetat. Chét chiét dugc rira bing nuéc mubi bdo hoa, 1am khd bang
magie sulfat, va dugc c¢d dudi ap sudt giam dé thu dugc hop chit néu & d& muc
(520mg).

'H NMR (300 MHz, CDCl3) & 0,06-0,17 (2H, m), 0,42-0,55 (2H, m), 0,86-1,04
(2H, m), 1,10-1,22 (1H, m), 1,44-1,57 (2H, m), 1,91-2,13 (3H, m), 2,37-2,50 (1H,
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m), 2,53-2,66 (2H, m), 3,45-3,61 (2H, m), 3,93-4,05 (2H, m), 4,06-4,25 (1H, m),
5,62-5,77 (1H, m), 6,92-6,98 (1H, m), 7,52 (1H, d, J = 1,5 Hz).

Cac hop chit cia cac vi du 121 va 122 ¢6 thd dugc didu ché theo cac
phuong phap didu ché duoc md ta trong ban md ta ndy, phuong phap duge thé hién
& cac vi dy, hodic phuong phép tuong tu véi cac phuong phap nay.

Vidu 121

4-((18,2R)-2-((xyclobutylmetyl)amino)xyclopropyl)-5-metyl-N-(1 -metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua

Vidy 122

4-((1S ,2R)-2-((xyclobutylmetyl)amino)xyclopropyl)-S-metyl-N-(tetrahydro-2H—
pyran-4-yl)thiophen-2-carboxamit hydroclorua

Vi du 123

4-((18,2R)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1 -metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit hydroclorua
A) Metyl 4-((1 S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylat

Metyl 4-(trans-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylat (8g) dugc phén doan bang SFC (cot: CHIRALPAK
AD, 20mmIDx250mml, do Daicel Corporation san Xuét, pha dong: cacbon
dioxit/metanol = 900/100), va phan doan thu dugc dugc ¢d dudi ap suét giam dé
thu duge metyl 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylat (chat dong phan quang hoc, thoi gian luu ngén)
(3,68¢2) va metyl 4-((1R,28)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylat (chit dong phan quang hoc, thoi gian luu dai) (3,72g).
Metyl 4-((1 S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-metylthiophen-2-
carboxylat (chit ddng phan quang hoc, thoi gian luu ngan)
HPLC thoi gian luu 4,834 phut (c6t: CHIRALPAK ADH, 4,6mmIDx150mml, pha
dong: cacbon dioxit/metanol= 900/100, tdc do chay: 2,5ml/phut, nhiét d¢: 35°C,
bude séng do: UV 220nm, ndng do: 0,5mg/ml, thé tich tiém: 0,005ml).
MS: [M-tBu+2H]" 256,1.

Metyl 4-((1R,28)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-metylthiophen-2-
carboxylat (chdt ddng phan quang hoc, thoi gian luu dai)
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HPLC thoi gian Iuu 6,885 phut (c6t: CHIRALPAK ADH, 4,6mmIDx150mml, pha
dong: cacbon dioxit/metanol= 900/100, tdc do chay: 2,5ml/phut, nhiét do: 35°C,
bude séng do: UV 220nm, ndng d6: 0,5mg/ml, thé tich tiém: 0,005ml).

MS: [M-tBu+2H]" 256,1.

B) Axit 4-((1 S,2R)-2~((tert-butoxycarbonyl)amino)xyclopropyl)-5-metylthiophen-
2-carboxylic

Metyl 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylat (3,2g) dugc hoa tan trong metanol (20ml) va
tetrahydrofuran (10ml), dung dich nudc natri hydroxit 2mol/l (12, 9ml) duoc bd
sung vao ¢ 0°C, va hén hop thu duge dugce khudy & nhiét do trong phong qua dém.
Hon hop phan ing nay dugc axit héa bing axit clohydric 1mol/l, va dugc chiét
bang etyl axetat. Chét chiét duoc rira bang nude va nudce mudi bdo hoa, 1am kho
bing natri sulfat khan, va dugc co dudi ap suat giam dé thu dugc hop chit néu & dé
muc (3,06g).

MS: [M-HJ 296,0.

C) tert-butyl ((1R,2S)-2-(2-metyl-5-((1-metyl-1H-pyrazol-4-
yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat

Axit 4-((1S,2R)-2-((tert-butoxycarbonyl)amino)xyclopropyl)-5-
metylthiophen-2-carboxylic (3,06g), 1-metyl-1H-pyrazol-4-amin hydroclorua
(1,37g) va trietylamin (5,73ml) duoc hoa tan trong DMF (3 Oml), O-(7-
azabenzotriazol-1-y1)-N,N,N’ N’-tetrametyluroni hexaflophosphat (4,69g) dugc bd
sung vao, va hdn hop thu duoc duge khudy & 40°C qua dém. Nudc duoc b sung
vao hon hop phén tng nay, va hdn hop thu duge duge chiét bing etyl axetat. Chét
chiét duoc rira bang dung dich nudc natri hydro carbonat béo hoa, nude va nude
mudi b3o hoa, 1am kho béng natri sulfat khan, va dugc c6 dudi ap suét giam. Chét
cin duoc tinh ché bing séc ky cot silicagel (hexan/etyl axetat va metanol/etyl
axetat) dé thu duoc hop chit néu & d& muc (3,7g).

MS: [M+H]" 377,1
D) 4-((1S,2R)-2-aminoxyclopropyl)-5-metyl-N-(1-metyl-1 H-pyrazol-4-
yDthiophen-2-carboxamit dihydroclorua

Huyén phu chtra tert-butyl ((1R,28)-2-(2-metyl-5-((1-metyl-1H-pyrazol-4-
yl)carbamoyl)thiophen-3-yl)xyclopropyl)carbamat (3,7g) trong etyl axetat (45ml)
va metanol (25ml) duoc bd sung thém dung dich hydro clorua/etyl axetat 4mol/l
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(49, 1ml) & 0°C, va hdn hop thu duogc dugc khudy & nhiét d§ trong phong qua dém.
Chét rén két tia dugc gom lai bang céch loc, va dugc rira béng etyl axetat dé thu
duoc hop chit néu & d& muc (3g).

MS: [M+H-2HCI]" 277,1.

E) 4-((1S,2R)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1-metyl-1H-pyrazol-
4-yl)thiophen-2-carboxamit

Huyén phu chira 4-((1 S,2R)-2-aminoxyclopropyl)-5-metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit dihydroclorua (3 g) trong metanol (40ml) duoc
bd sung thém trietylamin (2,99ml, 21,5mmol), trimetoxymetan (1,90ml,
17,2mmol) va xyclobutanon (0,77ml, 10,3mmol) & nhiét do trong phong. Hon hop
phan Gmg nay duoc khudy & nhiét d6 trong phong qua dém, va natri bohydrua
(487mg) dugc b sung dudi didu kién 1am lanh & -40°C. Hon hop phan Gng nay
duoc khudy & -40°C trong 1 gid, dung dich nuéc amoni clorua bdo hoa dugc bd
sung vao, va hdn hop nay dugc c6 dudi 4p sudt giam. Chét cin duoc bd sung thém
dung dich nude natri hydro carbonat bdo hoa, va hdn hop thu duge duge chiét bang
etyl axetat. Chét chiét duoc rira bang nudc mudi bao hoa, va 1am khd bing magie
sulfat khan. Dung mdi dugc cho bay hoi dudi ap suét giam va chét cin duoc tinh
ché bang sic ky cot silicagel (etyl axetat/metanol) 8 thu dwoc hop chit néu & dé
muc (2g).

MS: [M+H]" 331,1.

F) 4-((1 S,2R)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1-metyl-1 H-pyrazol-
4-y])thiophen-2-carboxamit hydroclorua

Dung dich hydro clorua/etyl axetat 4N (6,08ml, 24,33mmol) dugc bd sung
vao dung dich chua 4-((1 S,2R)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1-
metyl-1H-pyrazol-4-yl)thiophen-2-carboxamit (2,68 g, 8 ,1 1mmol) trong etyl axetat
(20ml) ¢ 0°C. Chét két tia duogc gom lai bang cach loc, va duoc rira bang etyl
axetat dé thu duoc chét rin mau tring. Chét rin mau tring thu duge dugce két tinh
tlr etanol, nudc va etyl axetat @8 thu duge hop chét néu & dé muc (1,920g) & dang
chét rin mau tréng.
'"H NMR (300 MHz, DMSO-dg) § 1,10-1,26 (1H, m), 1,51-1,55 (1H, m), 1,66-1,94
(2H, m), 2,14-2,36 (4H, m), 2,39-2,50 (4H, m), 2,76-2,81 (1H, m), 3,70-3,93 (4H,
m), 7,50-7,57 (2H, m), 7,92 (1H, s), 9,68 (2H, brs), 10,33 (1H, s).

Céac hop chét cia cac vi du 124 va 125 ¢6 thé duoc didu ché theo cac

-163-



25589

phuong phéap didu ché duoc md ta trong ban md ta ndy, phuong phap duoc thé hién
& cac vi du, hodc phuong phép tuong ty vdi cac phuong phap nay.

Vi du 124

4-((18,2R)-2-aminoxyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)thiophen-2-
carboxamit dihydroclorua

Vidu 125

5-((1 S,2S)-2-((xyclopropylmetyl)amino)xyclopropyl)-N—(tetrahydro-2H—pyran—4-
yl)thiophen-3-carboxamit hydroclorua

Céc hop chét vi du dugc thé hién & cdc bang dudi ddy. MS trong cac bang
ndy thé hién céc tri s x4c dinh dugc.
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Viduso

Tén JTUPAC

Cau tao

Muoi

MS

4-(trans-2-
aminoxyclopropyl)-5-
metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-

2-carboxamit

2HCI

295,0

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-5-metyl-N-
(5-metyl-1,3,4-thiadiazol-
2-yl)thiophen-2-

carboxamit

2HCI

349,1

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)-1-
metyl-1H-pyrazol-3-

carboxamit

HCI

353,1

5-(trans-2-
aminoxyclopropyl)-N-
(4,4-difloxyclohexyl)-1-
metyl-1H-pyrazol-3-

carboxamit

/
NH
F NH,
F

HCl

299,1

4-(trans-2-
aminoxyclopropyl)-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)-2-naphtamit

2HCI

325,1

N-(5-metyl-1,3,4-
thiadiazol-2-yl)-4-(trans-
2-((tetrahydro-2H-pyran-
4-ylmetyl)amino)-
xyclopropyl)-2-naphtamit

HCI

421,1
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Bang 1-2

Viduso

Tén [IUPAC

Cau tao

Mudi

MS

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)-2-naphtamit

H
Hy,C §<:I‘I/N I v ﬁ/\V

2HCI

379,2

N-(4,4-difloxyclohexyl)-5-
metyl-4-(trans-2-((tetrahydro-
2H-pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-2-

carboxamit

. Q S CHy
>Q \ |
NH\/OO

HCl

413,2

7-(trans-2-aminoxyclopropyl)-
N-(5-metyl-1,3,4-thiadiazol-2-
yl)-2,3-dihydro-1-benzofuran-5-

carboxamit

H
[ N
we—C T
N—N 0o

2HCI

317,0

10

7-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)-2,3-dihydro-1-

benzofuran-5-carboxamit

2HCI

371,1

11

7-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)-2,3-dihydro-1-

benzofuran-5-carboxamit

HCI

391,2

12

N-(4,4-difloxyclohexyl)-7-
(trans-2-((tetrahydro-2H-pyran-
4-ylmetyl)amino)xyclopropyl)-
2,3-dihydro-1-benzofuran-5-

carboxamit

HCl

4352
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Viduy so

Tén IUPAC

Mudi

MS

13

5-(trans-2-
aminoxyclopropyl)-N-(4,4-
difloxyclohexyl)-6-

metylnicotinamit

NH,

2HCI

310,2

14

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)-6-

metylnicotinamit

2HCI

364,2

15

3-(trans-2-
aminoxyclopropyl)-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)-1-naphtamit

2HCI

325,1

16

N-(5-metyl-1,3,4-
thiadiazol-2-yl)-3-(trans-2-
((tetrahydro-2H-pyran-4-
ylmetyl)amino)-
xyclopropyl)-1-naphtamit

2HCI

4232

17

4-(trans-2-
(xyclobutylamino)-
xyclopropyl)-5-metyl-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

1/2 fumarat

349,1

18

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)-5-
metylthiophen-2-

carboxamit

fumarat

369,1
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Vidu

Tén IUPAC

Cau tao

Muoi

MS

19

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-5-metyl-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

fumarat

335,1

20

5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)-4-(trans-2-
((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-

thiophen-2-carboxamit

CH,
S
i \
S N NN
H30‘<\N/\INK \g/@v\’ﬂ/\@
(0]

2HCI

391,1

21

N-(4,4-difloxyclohexyl)-5-
metyl-4-(trans-2-(tetrahydro-
2H-pyran-4-ylamino)-
xyclopropyl)thiophen-2-

carboxamit

CH,
S
(o]
R N \ /Q
F7©/ 0 H
.

fumarat

399,2

22

4-(trans-2-(xyclobutylamino)-

| xyclopropyl)-5-metyl-N-(1-

metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

CH,
a
H
NN PN,
H:;C-N/j/ N

2HCI

3313

23

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-yl)thiophen-

3-carboxamit

N—N

\
A

g s
T TN

2HCI

335,1

24

N-(4,4-difloxyclohexyl)-5-
(trans-2-((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-

3-carboxamit

F
F>QNH
72
0 —

HCI

399,2
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Vidu

Tén IUPAC

Cau tao

Mudi

MS

25

4-(trans-2-
aminoxyclopropyl)-5-
metyl-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-

carboxamit

CH,
Y
H
N N
H,C —N s
3 NH,
\ = i

2HCI

2717,1

26

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-5-metyl-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

CH,
H,cu_%l,/ I u/\v

fumarat

349,1

27

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

HyC

S
¢}

2HCI

335,1

28

4-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-

carboxamit

HCl

3552

29

N-(4,4-difloxyclohexyl)-4-
(trans-2-(tetrahydro-2H-
pyran-4-ylamino)-
xyclopropyl)thiophen-2-

carboxamit

HCl

385,1

30

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-

carboxamit

HCl

355,2
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Bang 1-6
Vidu . .

. Tén IUPAC Cautao Mudi MS

sO
N-(4,4-difloxyclohexyl)-5-(trans-2- :>QNH
tetrahydro-2H-pyran-4-ylamino)- 73

31 ( Y P Y ) ° = HCl | 385,1
xyclopropyl)thiophen-3- M
carboxamit \C’
5-(trans-2-((xyclo- OQ

NH
ropylmetyl)amino)xyclopropyl)-

1 |P pyahy) 2 )Xy 4p pyl) ) s HCl | 3201
N-(tetrahydro-2H-pyran-4- NH\/A
yl)thiophen-3-carboxamit
5-(trans-2-(xyclobutylamino)xyclo- IN\ "
ropyl)-N-(5-metyl-1,3,4- e s

33 propyl)-N-{ bd — 2HCI1 | 335,1
thiadiazol-2-yl)thiophen-3- NH
carboxamit E

;\1/
5-(trans-2-(xyclobutylamino)xyclo- HSC/N} N I~

34 | propyl)-N-(1-metyl-1H-pyrazol-4- = HCl | 3172
yl)thiophen-3-carboxamit "
4-(trans-2-((xyclo-

F NH S
ropylmetyl)amino)xyclopropyl)- >O/ \
> ;(1:.‘/4 d'ﬂY) I h) yl)thlz ply 2) F ¢ \Nj\v\ v, I
-(4,4-difloxyclohexyl)thiazol-2- N
carboxamit
5-(trans-2-((xyclo-
F NH
ropylmetyl)amino)xyclopropyl)- >O/ 7\
16 | POPY tyl) )xyclopropyl)- | . . et | 3551

N-(4,4-difloxyclohexyl)thiophen-2-

carboxamit
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Viduso

Tén IUPAC

Cautao

Mudi

MS

37

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-

carboxamit

7\

S

N S
H, C\N(\h/?’NH
0 u/w

2HCI

335,1

38

N-xyclopentyl-5-((1R,2R)-2-
(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-

3-carboxamit

oalhihe

HCl

335,1

39

N-xyclopentyl-5-((1S,25)-2-
(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-

3-carboxamit

ool

HCl

335,1

40

N-(5-metyl-1,3,4-thiadiazol-2-
y1)-5-((1R,2R)-2-((tetrahydro-
2H-pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-3-

carboxamit

2HCl1

379,1

41

N-(5-metyl-1,3,4-thiadiazol-2-
y1)-5-((18,2S)-2~((tetrahydro-
2H-pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-3-

carboxamit

2HCl1

379,1

42

5-((1R,2R)-2-
(xyclobutylamino)xyclopropyl)-
N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit

HCl

321,1
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Vi
dy
sO

Tén IUPAC

Cau tao

Mudi

MS

43

5-((18S,2S)-2-(xyclo-
butylamino)xyclopropyl)-
N-(tetrahydro-2H-pyran-
4-yl)thiophen-3-
carboxamit

HCI

321,1

44

N-(4,4-difloxyclohexyl)-
5-((1R,2R)-2-(tetrahydro-
2H-pyran-4-ylamino)-
xyclopropyl)thiophen-3-
carboxamit

o}
/ S
F _ :
NH o
F "’o,N
H

HCI

385,0

45

5-((1R,2R)-2-(cis-(4-
aminoxyclohexyl)-
amino)xyclopropyl)-N-
(4,4-difloxyclohexyl)-
thiophen-3-carboxamit
hodc
5-((1R,2R)-2-(trans-(4-
aminoxyclohexyl)-
amino)xyclopropyl)-N-
(4,4-difloxyclohexyl)-
thiophen-3-carboxamit

0
/ S
.
/
E "',,N
H

2HCI

398,1

46

5-((1R,2R)-2-(cis-(4-
aminoxyclo-
hexyl)amino)xyclo-
propyl)-N-(4,4-
difloxyclohexyl)-
thiophen-3-carboxamit

hodc

5-((1IR,2R)-2-(trans-(4-
aminoxyclohexyl)-
amino)xyclopropyl)-N-
(4,4-difloxyclohexyl)-
thiophen-3-carboxamit

2HCI

398,1
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Bang 1-9

Vidu

Tén IUPAC

Cau tao

Muodi

MS

47

5-((1R,2R)-2-((4,4-
difloxyclohexyl)-
amino)xyclopropyl)-N-(tetrahydro-

2H-pyran-4-yl)thiophen-3-

carboxamit

? S
4 F
F
N
H

HCI

385,0

48

5-((1R,2R)-2-((1-
xyclopropylpiperidin-4-yl)amino)-
xyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-

carboxamit

)
HyC s 7 3 W
\N\r\/>_N>—<;$"" /ON
N

2HCI

403,9

49

N-(5-metyl-1,3,4-thiadiazol-2-yl)-
5-((1R,2R)-2-(tetrahydro-2H-
pyran-4-ylamino)-
xyclopropyl)thiophen-3-

carboxamit

HCl

3649

50

N-(2-metyl-1,3-thiazol-5-yl)-5-
((1R,2R)-2-(tetrahydro-2H-pyran-
4-ylamino)xyclopropyl)thiophen-3-

carboxamit

HCI

364,0

51

N-(4,4-difloxyclohexyl)-5-
((1R,2R)-2-((tetrahydro-2H-pyran-
4-ylmetyl)amino)xyclopropyl)-

thiophen-3-carboxamit

HCl

399,0

52

5-((1R,2R)-2((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)-N-(1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-

3-carboxamit

HCI

446,1
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Bang 1-10

Vidu

I3
A

SO

Tén IUPAC

Cau tao

Muobi

MS

53

N-(2-metyl-1,3-thiazol-5-yl)-5-
((1R,2R)-2-((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-3-

carboxamit

2HCI

378,0

54

N-(1,3-dimetyl-1H-pyrazol-4-yl)-
5-(1R,2R)-2-((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-3-

carboxamit

2HCI

375,0

55

N-(1,5-dimetyl-1H-pyrazol-4-yl)-
5-((1R,2R)-2~((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-3-

carboxamit

2HCI

375,1

56

N-xyclopropyl-5-((1R,2R)-2-
((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-

thiophen-3-carboxamit

HCl

321,0

57

4-(trans-2-(xyclobutylamino)-
xyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-

carboxamit

: |
W{)_ \ Ve,

Iz

HCl1

335,0

58

N-(5-metyl-1,3,4-thiadiazol-2-
yl)-4-(trans-2-((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-2-

carboxamit

HCl

379,1
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Bang 1-11

Vidu

r
A

SO

Tén [IUPAC

Cautao

Mudi

MS

59

4-(trans-2-((1-xyclopropyl-
piperidin-4-yl)-

amino)xyclopropyl)-N-(5-metyl- Y

1,3,4-thiadiazol-2-yl)thiophen-2-

carboxamit

2HCI

404,2

60

3-(4-(((1R,2R)-2-(4-((5-metyl-

1,3,4-thiadiazol-2-yl)carbamoyl)- T =

2-thienyl)xyclopropyl)-
amino)metyl)piperidin-1-

yl)propanoic axit

3HCI

450,0

61

4-(trans-2-(xyclobutylamino)- N

xyclopropyl)-N-(1-metyl-1H-
pyrazol-4-yl)thiophen-2-

carboxamit

2HCl1

317,1

62

4-(trans-2-((xyclo-
propylmetyl)amino)xyclopropyl)-
N-(1-metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

2HCI1

317,0

63

4-(trans-2-(xyclobutylamino)-
xyclopropyl)-N-(tetrahydro-2H-
pyran-4-yl)thiophen-2-carboxamit

HCl

321,0

64

4-(trans-2-((xyclo- O/\:>_

propylmetyl)amino)xyclopropyl)-
N-(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

HCl

321,0

-175-




Béang 1-12

25589

Vidu

Tén IUPAC

Cau tao

Mubi

MS

65

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(4,4-
difloxyclohexyl)-2-

metylthiophen-3-carboxamit

; HaC
NH
F 720
/
g

5

HCl

369,1

66

N-(4,4-difloxyclohexyl)-2-
metyl-5-(trans-2-((tetrahydro-
2H-pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-

3-carboxamit

. HyC
NH
F 72
_
0

HCI

413,1

67

N-(4,4-difloxyclohexyl)-2-
metyl-5-(trans-2-(tetrahydro-
2H-pyran-4-ylamino)-
xyclopropyl)thiophen-3-

carboxamit

HCl

399,0

68

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-2-metyl-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit

HCI

335,1

69

5-(trans-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-2-metyl-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-3-carboxamit

3

2HCI

349,0

70

2-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)-5-(trans-2-
((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)-

thiophen-3-carboxamit

Iz
d

2HCl

393,0

-176-
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Béang 1-13

Vidu

Tén IUPAC

Cau tao

Muoi

MS

71

5-((1R,2R)-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(tetrahydro-2H-
pyran-4-yl)thiophen-3-

carboxamit

HCI

321,0

72

N-(5-metyl-1,3,4-thiadiazol-2-
y1)-4-((1S,2R)-2((tetrahydro-
2H-pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-2-

carboxamit

HCl

3770

73

4-((1R,28)-2-(xyclo-
butylamino)xyclopropyl)-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

HCI

321,0

74

N-(5-metyl-1,3,4-thiadiazol-2-
yl)-4-((1R,2S)-2-((tetrahydro-
2H-pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-2-

carboxamit

HCl

379,0

75

4-((1R,25)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

HCl

321,0

76

4-((1S,2R)-2-
(xyclobutylamino)xyclopropyl)-
N-(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

HCl

321,0

-177-
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Vidu

Tén IUPAC

Cau tao

Mudi

MS

77

4-((1S,2R)-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(tetrahydro-
2H-pyran-4-yl)thiophen-2-

carboxamit

HCl

321,0

78

4-((1S,2R)-2-((1-xyclopropyl-
piperidin-4-yl)-
amino)xyclopropyl)-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

2HCl

404,0

79

4-((1R,2S)-2-((1-xyclopropyl-
piperidin-4-yl)-
amino)xyclopropyl)-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

2HCI

404,0

80

5-((1R,2R)-2-((1-xyclopropyl-
piperidin-4-yl)-
amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-

carboxamit

HCI

424.,0

81

N-(5-metyl-1,2-oxazol-3-yl)-
5-((1R,2R)-2-((tetrahydro-2H-
pyran-4-ylmetyl)-
amino)xyclopropyl)thiophen-

3-carboxamit

HCl

362,0

82

4-((1S,2R)-2-((xyclo-
propylmetyl)amino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-yl)thiophen-

2-carboxamit

2HCI

335,0

-178-
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Vidu

I3
A

. SO

Tén IUPAC

Cautao

Mudi

MS

4-((1R,2S)-2-((xyclo-
propylmetyl)amino)-

83 | xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

HaC

NH S

2HCI

335,0

4-((1S,2R)-2-
(xyclobutylamino)-

84 | xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

2HCI

335,0

4-((1R,25)-2-
(xyclobutylamino)-

85 | xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

2HCI

335,0

N-(1-etyl-1H-pyrazol-4-yl)-
5-((1R,2R)-2-((tetrahydro-
86 | 2H-pyran-4-ylmetyl)-
amino)xyclopropyl)-

thiophen-3-carboxamit

2HCl

375,1

4-((1S,2R)-2-((xyclo-
propylmetyl)amino)-
87 | xyclopropyl)-N-(1-metyl-
1H-pyrazol-4-yl)thiophen-

2-carboxamit

2HCI

317,1

4-((1R,28)-2-((xyclo-
propylmetyl)amino)-
88 | xyclopropyl)-N-(1-metyl-
1H-pyrazol-4-yl)thiophen-

2-carboxamit

2HCI

317,1

-179-
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du Tén IUPAC

Cautao

- Mubi

MS

4-((1S,2R)-2-(xyclo-
butylamino)xyclopropyl)-
N-(1-metyl-1H-pyrazol-4-

89

yl)thiophen-2-carboxamit

2HCI

317,1

4-((1R,2S)-2-(xyclo-
butylamino)xyclopropyl)-
N-(1-metyl-1H-pyrazol-4-

90

yl)thiophen-2-carboxamit

2HCI

317,0

5-((1R,2R)-2-((1-
axetylpiperidin-4-

91 | yl)amino)xyclopropyl)-N-
(4,4-difloxyclohexyl)-

thiophen-3-carboxamit

HCl

426,1

5-((1R,2R)-2-((1-

(xyclopropyl-

0 carbonyl)piperidin-4-
yl)amino)xyclopropyl)-N-
(4,4-difloxyclohexyl)-

thiophen-3-carboxamit

HCl

452,1

N-(4,4-difloxyclohexyl)-5-
metyl-4-((1S,2R)-2-
93 | (tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)-

thiophen-2-carboxamit

fumarat

399,0

-180-
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Vidu
SO

Tén [IUPAC

Cautao.

Mubi

MS

94

N-(4,4-difloxyclohexyl)-5-
metyl-4-((1R,2S)-2-
(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)-

thiophen-2-carboxamit

CHy
S
N \
H

fumarat

399,0

95

4-((1S,2R)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-5-
metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-

carboxamit

fumarat

349,0

96

4-((1R,285)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-3-
metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-

carboxamit

fumarat

349,0

97

5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)-4-((1S,2R)-
2-((tetrahydro-2H-pyran-4-
ylmetyl)-
amino)xyclopropyl)-

thiophen-2-carboxamit

HCl

391,0

-181-
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Vidu

Tén IUPAC

Cau tao

Mubi

MS

98

5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-y1)-4-((1R,25)-
2-((tetrahydro-2H-pyran-4-
ylmetyl)-
amino)xyclopropyl)-

thiophen-2-carboxamit

HCI

391,0

99

4-((18,2R)-2-
(xyclobutylamino)-
xyclopropyl)-5-metyl-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

HCI

349,0

100

4-((1R,29)-2-
(xyclobutylamino)-
xyclopropyl)-5-metyl-N-(5-
metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

HCI

349,0

101

axit 4-((4-(((1R,2R)-2-(4-
((4,4-difloxyclohexyl)-
carbamoyl)-2-thienyl)xyclo-
propyl)amino)metyl)-
piperidin-1-
yl)metyl)benzoic

2HCI

532,1

-182-
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Vidu

SO

Tén IUPAC

Cautao

Mubdi

MS

4-((1S,2R)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-5-
metyl-N-(1-metyl-1H-

102

pyrazol-4-yl)thiophen-2-

carboxamit

2HCI

331,1

4-((1R,25)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-5-
metyl-N-(1-metyl-1H-

103

pyrazol-4-yl)thiophen-2-

carboxamit

2HCI

331,1

4-((1S,2R)-2-
(xyclobutylamino)-

104 | xyclopropyl)-5-metyl-N-(1-
metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

2HCI

3311

4-((1R,25)-2-
(xyclobutylamino)-

105 | xyclopropyl)-5-metyl-N-(1-
metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

2HCI

331,1

-183-
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Vidu

SO

Tén IUPAC

Cautao

Mubi

MS

4-((1S,2R)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-5-
metyl-N-(tetrahydro-2H-
pyran-4-yl)thiophen-2-

106

carboxamit

HCI

335,0

4-((1R,25)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-5-
metyl-N-(tetrahydro-2H-

107

pyran-4-yl)thiophen-2-

carboxamit

HCl

335,0

4-((1S,2R)-2-
(xyclobutylamino)-

108 | xyclopropyl)-5-metyl-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

HCl

335,0

4-((1R,2S)-2-
(xyclobutylamino)-

109 | xyclopropyl)-5-metyl-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

HCI

335,0

-184-
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Vidu

) Tén [UPAC
SO

Cautao

Mubi

MS

axit 4-(((1R,2R)-2-(4-((4.,4-
110 difloxyclohexyl)carbamoyl)-2-
thienyl)xyclopropyl)-

amino)metyl)benzoic

HCl

435,0

5-((1R,2R)-2-(((5-amino-
1,3,4-oxadiazol-2-yl)-
metyl)amino)xyclopropyl)-N-
(4,4-difloxyclohexyl)thiophen-

111

3-carboxamit

2HCI

398,0

5-((1R,2R)-2-
((xyclobutylmetyl)amino)-
112 |xyclopropyl)-N-(tetrahydro-
2H-pyran-4-yl)thiophen-3-

carboxamit

HCI

335,1

5-((1R,2R)-2-
((xyclopropylmetyl)-
113 |amino)xyclopropyl)-N-
(tetrahydro-2H-pyran-4-

yl)thiophen-3-carboxamit

L-malat

321,2

5-((1R,2R)-2-
((xyclopropylmetyl)-
114 |amino)xyclopropyl)-N-
(tetrahydro-2H-pyran-4-

yl)thiophen-3-carboxamit

sucxinat

321,2

5-((1R,2R)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-N-
(tetrahydro-2H-pyran-4-

115

yl)thiophen-3-carboxamit

fumarat

321,1

-185-
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Vidy
sO

Tén ITUPAC

Mudi

MS

116

4-((1S,2R)-2-
(xyclobutylamino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

H3PO4

335,1

117

4-((1S,2R)-2-
(xyclobutylamino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

sucxinat

335,1

118

4-((1S,2R)-2-
(xyclobutylamino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

H,S04

335,1

119

4-((1S,2R)-2-
(xyclobutylamino)-
xyclopropyl)-N-(5-metyl-
1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

335,0

120

5-((1R,2R)-2-
((xyclopropylmetyl)-
amino)xyclopropyl)-N-
(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit

321,1

-186-
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Bang 1-23
Vidu . .
. Tén IUPAC Cau tao Muoi | MS
sO
4-((1S,2R)-2-((xyclobutylmetyl)- M
(f ) )1 (yl)5 ty 1?1)(1 D e
amino)xyclopropyl)-5-metyl-N-(1-
121 YEIoPToRY & s\ 2HCI | 345,1
metyl-1H-pyrazol-4-yl)thiophen-2- i /\D
carboxamit
4-((1S,2R)-2-((xyclobutylmetyl)- <:>_ o
amino)xyclopropyl)-5-metyl-N- ° 3
122 yeyelopropyl)-5-mety 7\ HCl | 349,1
(tetrahydro-2H-pyran-4- o /\Q
yl)thiophen-2-carboxamit
4-((1S,2R)-2-(xyclobutylamino)- M.
Y \ NH CH
xyclopropyl)-5-metyl-N-(1-metyl- s S :
123 | VP 28 ty (L-mety \ HCl | 3312
1H-pyrazol-4-yl)thiophen-2- © ‘ /Q
‘N
carboxamit :
HaC S
4<(1S.2R)2-aminoxyclopropyly- | T > s
124 | N-(5-metyl-1,3,4-thiadiazol-2- N \ | 2HCI | 281,1
o}
yl)thiophen-2-carboxamit
NH,
5-((18,2S)-2-((xyclopropylmetyl)- O>—</:T
amino)xyclopropyl)-N-(tetrahydro- =",
125 Jryclopropy) N-{{etmty OGNH : HCI | 3212

2H-pyran-4-yl)thiophen-3-

carboxamit

-187-
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Céc vi du vu tién cu thé khac clia hgp chét c6 cong thie (I) bao gbm cac
hop chit dugc thé hién & céc vi du sau day, dang hoat quang cua ching, va hdn
hop gdm céc dang hoat quang cua chiing. Céc hop chit dwoc thé hién & céc vi du
sau day, cac dang hoat quang cuia chiing, va hdn hop gdm cac dang hoat quang clia
chiing co thé duoc diéu ché theo cac phuong phép didu ché néu trén, phuong phap
duoc thé hién & cac vi du, hodc phuong phép twong tu véi cac phuong phap nay.
C4u hinh twong dbi ctia phan tir thé trén vong xyclopropan la cis hodc trans, t6t hon
1a trans.

Vidy Al

4-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-4-yl)thiophen-2-
carboxamit

Vidu A2

4-(2-(xyclobutylamino)xyclopropyl)-N-(1-etyl-1 H-pyrazol-4-yl)thiophen-2-
carboxamit

Vidy A3

4-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-5-yl)thiophen-2-
carboxamit

Vidy A4
4-(2-(xyclobutylamino)xyclopropyl)-N-(tetrahydro-2H—pyran—4-yl)thiophen—2—
carboxamit

Vidu AS
4-(2-(xyclobutylamino)xyclopropyl)-N—Xyclopentylthiophen-2-carboxamit

Vidu A6
4—(2-(xyclobutylamino)xyclopropyl)-N—(4,4-diﬂoxyclohexyl)thiophen—Z-
carboxamit

Vidy A7 ,
4-(2-(xyclobutylamino)xyclopropyl)-N-(1-(2,2,2-triﬂoetyl)piperidin—4-yl)thiophen—
2-carboxamit

Vidu A8

4-(2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3 -yl)thiophen-2-
carboxamit

-188-
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Vidu A9

4-(2-(xyclobutylamino)xyclopropyl)-N-(3-metyl-1,2-oxazol-5-yl)thiophen-2-
carboxamit

Vidy Al0

4-(2-(xyclobutylamino)xyclopropyl)-N-(2-metyl-1,3-thiazol-5-yl)thiophen-2-
carboxamit

Vidu All

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

Vidy Al2

4-(2-((xyclopropylmetyl)amino)xyclopropy!)-N-(1,3-dimetyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

Vidu Al3

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-yl)thiophen-
2-carboxamit

Vidu Al4

4-(2~((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-
yl)thiophen-2-carboxamit

Vidu Al5
N-xyclopentyl-4-(2-((xyclopropylmetyl)amino)xyclopropyl)thiophen-2-carboxamit
Vidu Al6

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-(2,2,2-trifloetyl)piperidin-4-
yl)thiophen-2-carboxamit

Vidu Al7

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-2-carboxamit

Vidu Al8

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(3-metyl-1,2-oxazol-5-
yl)thiophen-2-carboxamit

Vidu Al9

-189-
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4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(2-metyl-1,3 -thiazol-5-
yl)thiophen-2-carboxamit

Vidu A20
4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(oxetan-3 -yl)thiophen-2-

carboxamit
Vidu A21

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(3,3 -difloxyclobutyl)thiophen-2-
carboxamit

Vidu A22

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5 -metyl-1,3,4-oxadiazol-2-
yl)thiophen-2-carboxamit

Vidu A23
4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5 -metyl-2-thienyl)thiophen-2-

carboxamit
Vidu A24

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(pyridin—4-yl)thiophen-2-
carboxamit

Vidu A25

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(2-metyl-1,3 -0xazol-5-
yl)thiophen-2-carboxamit

Vidu A26

4-(2~((xyclopropylmetyl)amino)xyclopropyl)-N-(5 ~(triflometyl)-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

Vi du A27

4-(2~((xyclopropylmetyl)amino)xyclopropyl)-N-(3 -metyloxetan-3-yl)thiophen-2-
carboxamit

Vidu A28

N-Xyclopropyl-4-(2-((xyclopropylmetyl)amino)xyclopropyl)thiophen—Z-
carboxamit

Vidy A29

-190-
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N-xyclopentyl-4-(2-(tetrahydro-2H-pyran-4-ylamino)xyclopropyl)thiophen-2-
carboxamit

Vidu A30

N-(2-metyl-1,3-thiazol-5-y1)-4-(2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit

Vidu A31

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit

Vidu A32

4-(2~((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1-etyl-1 H-pyrazol-4-
yl)thiophen-2-carboxamit

Vidu A33

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-
pyrazol-5-yl)thiophen-2-carboxamit

Vidu A34
N-xyclopentyl-4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)thiophen-2-

carboxamit
Vidu A35

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-2-carboxamit

Vi du A36

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1-(2,2,2~
trifloetyl)piperidin-4-yl)thiophen-2-carboxamit

Vidu A37

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-2-carboxamit

Vidyu A38

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(3-metyl-1,2-oxazol-5-
yl)thiophen-2-carboxamit

Vi du A39

-191-
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4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(2-metyl-1,3 -thiazol-5-
yl)thiophen-2-carboxamit

Vidu A40

N-(1,3-dimetyl-1H-pyrazol-4-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A4l

N-(1-etyl-1H-pyrazol-4-y1)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A42

N-(1,3-dimetyl-1H-pyrazol-5-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du A43

N-xyclopentyl-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu Ad44

4-(2-((tetrahydro-2H—pyran—4-ylmetyl)amino)xyclopropyl)—N—( 1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-2-carboxamit

Vidu A45

N-(5-metyl-1,2-oxazol-3-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du A46

N-(3-metyl-1,2-oxazol-5-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A47

N-(2-metyl-1,3-thiazol-5-y1)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A48

N-(5-metyl-1,3,4-thiadiazol-2-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A49
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N-(1-metyl-1H-pyrazol-4-yl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du A50

N-(1-etyl-1H-pyrazol-4-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A51

N~(1,3-dimetyl-1H-pyrazol-5-yl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du AS2

N-xyclopentyl-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu AS3

N-(4,4-difloxyclohexyl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A54

N-(1 -(2,2,2—triﬂoetyl)piperidin—4-yl)-4-(2-((1-(2,2,2—triﬂoetyl)piperidin—4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du A55

N-(5-metyl-1,2-oxazol-3-yl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Viduy A56

N-(3-metyl-1,2-oxazol-5-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du AS7

N-(2-metyl-1,3-thiazol-5-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidy A58

4-(2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1,3 ,4-thiadiazol-2-yl)thiophen-2-
carboxamit

Vidy AS9
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4-(2-(xyclobutylamino)xyclopropyl)-N-(1-metyl- 1H-pyrazol-4-yl)thiophen-2-

carboxamit
Vidu A60

N-(5-metyl-1,3,4-thiadiazol-2-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu A6l

N-(4,4-difloxyclohexyl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen—Z-carboxamit

Vidy A62

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(tetrahydro-ZH—pyran—4-
yl)thiophen-2-carboxamit

ViduBI

4-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-4-yl)-5-
metylthiophen-2-carboxamit

ViduB2
4-(2-(xyclobutylamino)xyclopropyl)-N-(1-etyl- 1H-pyrazol-4-yl)-5-metylthiophen-

2-carboxamit
ViduB3

4-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-5-yl)-5-
metylthiophen-2-carboxamit

Vidu B4

4-(2-(xyc1obutylamino)xyclopropyl)—5-metyl-N—(tetrahydro-ZH—pyran-4-
yl)thiophen-2-carboxamit

ViduB5
4-(2-(xyclobutylamino)xyclopropyl)—N—xyclopentyl—5-metylthiophen—2-carboxamit
ViduB6
4-(2—(xyclobutylamino)xyclopropyl)-N—(4,4-diﬂoxyclohexyl)—5-metylthiophen—Z-

carboxamit
ViduB7
4-(2-(xyclobutylamino)xyclopropyl)—5-metyl—N—(1-(2,2,2-triﬂoety1)piperidin—4-
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yl)thiophen-2-carboxamit
Vidu B8

4-(2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(5-metyl-1 ,2-0xazol-3-
yl)thiophen-2-carboxamit

Vidy B9

4-(2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(3-metyl-1 ,2-oxazol-5-
yDthiophen-2-carboxamit

ViduB10

4-(2-(xyclobutylamino)xyclopropyl)-5 -metyl-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-2-carboxamit

ViduBIl1

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(1-metyl-1H-pyrazol-4-
yDthiophen-2-carboxamit

ViduB12

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H—pyrazol—4-yl)—5- _
metylthiophen-2-carboxamit

VidyBI13

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-etyl- 1H-pyrazol-4-yl)-5-
metylthiophen-2-carboxamit

Vi du B14

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-5-yl)-5-
metylthiophen-2-carboxamit

ViduB15
N—xyclopentyl-4-(2-((xyclopropylmetyl)amino)xyclopropyl)—5-mety1thiophen—2-

carboxamit
ViduB16

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-2-carboxamit

ViduB17
4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(5-metyl-1,2-oxazol-3-
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yDthiophen-2-carboxamit
VidyB18

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(3 -metyl-1,2-0xazol-5-
yl)thiophen-2-carboxamit

ViduB19

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-2-carboxamit

ViduB20

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(oxetan-3 -yl)thiophen-2-
carboxamit

Vi du B21

4-(2-((xyc1opropylmetyl)amino)xyclopropyl)-N-(3,3-diﬂoxyclobutyl)-5-
metylthiophen-2-carboxamit

Vidy B22

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(5 -metyl-1,3,4-oxadiazol-
2-yl)thiophen-2-carboxamit

Vi du B23

4-(2-((xyc1opropylmetyl)amino)xyclopropyl)—5-metyl—N—(S-metyl—Z-
thienyl)thiophen-2-carboxamit

Vidu B24

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(pyridin-4-yl)thiophen-2-
carboxamit

Vi du B25

4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5 -metyl-N-(2-metyl-1,3-oxazol-5-
yl)thiophen-2-carboxamit

ViduB26

4-(2-((xyc1opropylmetyl)amino)xyclopropyl)-S-metyl-N-(S-(triﬂometyl)- 1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit

ViduB27
4-(2-((xyclopropylmetyl)amino)xyclopropyl)-5-metyl-N-(3 -metyloxetan-3-
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yl)thiophen-2-carboxamit
Vi du B28

N—xyclopropyl-4-(2-((Xyclopropylmetyl)amino)xyclopropyl)-5-metylthiophen—Z-
carboxamit

Vidu B29

N-xyclopentyl-5-metyl-4-(2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit

Vidu B30

5-metyl-N-(2-metyl-1,3-thiazol-5 -yl)-4-(2~(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-2-carboxamit

VidyB31

4-(2~((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-5 -metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit

ViduB32

4-(2-((1 —xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1 -etyl-1H-pyrazol-4-
yl)-5-metylthiophen-2-carboxamit

Vidu B33

4-(2-((1 ~xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1,3 -dimetyl-1H-
pyrazol-5-yl)-5-metylthiophen-2-carboxamit

Vi du B34

N-xyclopentyl-4-(2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-5-
metylthiophen-2-carboxamit

ViduB35

4-(2-((1 -xyclopropylpiperidin—4-yl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexyl)-5 -
metylthiophen-2-carboxamit

ViduB36

4-(2~((1 -xyclopropylpiperidin—4-yl)amino)xyclopropyl)—S-metyl-N-(1 -(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-2-carboxamit

Vidy B37
4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-5 -metyl-N-(5-metyl-1,2-
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oxazol-3-yl)thiophen-2-carboxamit
ViduB38

4-(2-((1 -xyc1opropylpiperidin-4-y1)amino)xyclopropyl)-5-mety1—N-(3 -metyl-1,2-
oxazol-5-yl)thiophen-2-carboxamit

Vidu B39

4-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-5 -metyl-N-(2-metyl-1,3-
thiazol-5-yl)thiophen-2-carboxamit

Vidu B40

N-(1,3-dimetyl-1H-pyrazol-4-yl)-5 -metyl-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B4l

N-(1-etyl-1H-pyrazol-4-yl)-5 -metyl-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidy B42

N-(1,3-dimetyl- 1H-pyrazol-5-yl)-5-metyl-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B43

N-xyclopentyl-5-metyl-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B44

5-mety1-4-(2-((tetrahydro-2H—pyran-4-ylmetyl)amino)xyclopropyl)-N—(1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-2-carboxamit

Vidu B45

5-metyl-N-(5-metyl-1,2-oxazol-3-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B46

5-metyl-N-(3-metyl-1,2-oxazol-5-yl)-4-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B47
5-metyl-N-(2-metyl-1,3-thiazol-5-y1)-4-(2-((tetrahydro-2H-pyran-4-
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ylmetyl)amino)xyclopropyl)thiophen-2-carboxamit
ViduB48

5-metyl-N-(5-metyl-1,3,4-thiadiazol-2-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

ViduB49

5-metyl-N-(1-metyl-1H-pyrazol-4-yl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

ViduB50

N-(1-etyl-1H-pyrazol-4-yl)-5-metyl-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B51

N-(1,3-dimetyl-1H-pyrazol-5-yl)-5-metyl-4-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

VidyB52

N-xyclopentyl-5-metyl-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vi du BS3

N-(4,4-difloxyclohexyl)-5-metyl-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

Vidu B54

5-metyl-N-(1-(2,2,2-trifloetyl)piperidin-4-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

ViduBS55

5-metyl-N-(5-metyl-1,2-oxazol-3-yl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

ViduB56

5-metyl-N-(3-metyl-1,2-oxazol-5-yl)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-2-carboxamit

ViduB57
5-metyl-N-(2-metyl-1,3-thiazol-5-y1)-4-(2-((1-(2,2,2-trifloetyl)piperidin-4-
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yl)amino)xyclopropyl)thiophen-2-carboxamit
ViduCl
5-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-4-yl)thiophen-3-

carboxamit
Vidu C2
5-(2-(xyclobutylamino)xyclopropyl)-N-(1-etyl-1 H-pyrazol-4-yl)thiophen-3-

carboxamit
Vidu C3

5-(2-(xyclobutylamino)xyclopropyl)-N-(1,3 -dimetyl-1H-pyrazol-5-yl)thiophen-3-
carboxamit

Vidu C4

5-(2-(xyclobutylamino)xyclopropyl)-N—(tetrahydro—2H—pyran-4-yl)thiophen-3-
carboxamit

Vidu C5

5-(2-(xyclobutylamino)xyclopropyl)—N-xyclopentylthiophen—3 -carboxamit
Vidu C6
5-(2-(xyclobutylamino)xyclopropyl)-N—(4,4-diﬂoxyclohexyl)thiophen-3-

carboxamit
Vidu C7

5-(2-(xyclobutylamino)xyclopropyl)-N-(1 ~(2,2,2-trifloetyl)piperidin-4-yl)thiophen-
3-carboxamit

Vidu C8

5-(2-(xyclobutylamino)xyclopropyl)-N-(5-metyl-1 ,2-oxazol-3-yl)thiophen-3-
carboxamit

Vidu C9
5-(2-(xyclobutylamino)xyclopropyl)-N-(3-metyl-1 ,2-oxazol-5-yl)thiophen-3-

carboxamit
Vidu C10
5-(2-(xyclobutylamino)xyclopropyl)-N-(2-metyl-1,3 -thiazol-5-yl)thiophen-3-

carboxamit
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Vidu Cl1

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-metyl-1 H-pyrazol-4-
yl)thiophen-3-carboxamit

ViduC12

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-4-
yl)thiophen-3-carboxamit

Vidy C13

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1-etyl- 1H-pyrazol-4-yl)thiophen-
3-carboxamit

ViduCl4

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3 -dimetyl-1H-pyrazol-5-
yl)thiophen-3-carboxamit

ViduCI15
N-xyclopentyl-5 -(2-((xyclopropylmetyl)amino)xyclopropyl)thiophen-3 -carboxamit
ViduCl16

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1 -(2,2,2-trifloetyl)piperidin-4-
yl)thiophen-3-carboxamit

Vidu C17

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1 ,2-oxazol-3-
yl)thiophen-3-carboxamit

Viduy C18

5-(2~((xyclopropylmetyl)amino)xyclopropyl)-N-(3-metyl-1 ,2-oxazol-5-
yl)thiophen-3-carboxamit

Vidy C19

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(2-metyl-1,3 -thiazol-5-
yDthiophen-3-carboxamit

Vidy C20

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(oxetan-3 -yl)thiophen-3-
carboxamit ‘

Vidu C21
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5-(2-((xyc1opropylmetyl)amino)xyclopropyl)-N-(3,3-diﬂoxyclobutyl)thiophen—3-
carboxamit

Vidy C22

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(5-metyl-1,3 ,4-oxadiazol-2-
yl)thiophen-3-carboxamit

Viduy C23

5 -(2-((xyc1opropylmetyl)amino)xyclopropyl)-N-(S-metyl-2-thieny1)thiophen—3-
carboxamit

Vidu C24

5-(2-((xyclopropylmetyl)amino)xyc1opropyl)-N-(pyridin—4-y1)thiophen—3-
carboxamit

Vidu C25

5 -(2-((xyc1opropylmetyl)amino)xyclopropyl)-N-(2-mety1— 1,3-oxazol-5-
yl)thiophen-3-carboxamit

Vidu C26

5 -(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(S-(triﬂometyl)— 1,3,4-thiadiazol-2-
yl)thiophen-3-carboxamit

Viduy C27

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(3 -metyloxetan-3-yl)thiophen-3-
carboxamit

Vidu C28
N—xyclopropyl-S-(2-((xyclopropylmetyl)amino)xyclopropyl)thiophen-3-

carboxamit
Vidu C29
N—xyclopentyl-S-(2-(tetrahydro-2H—pyran—4-ylamino)xyclopropyl)thiophen-3-

carboxamit
Vidu C30

N-(2-metyl-1,3-thiazol-5-y1)-5-(2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit

Vidu C31
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5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit

Vidu C32

5-(2~((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1-etyl-1 H-pyrazol-4-
yl)thiophen-3-carboxamit

Vidu C33

5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1,3 -dimetyl-1H-
pyrazol-5-yl)thiophen-3-carboxamit

Vidu C34

N-xyclopentyl-5-(2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)thiophen-3-
carboxamit

Vidu C35

5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(4,4-
difloxyclohexyl)thiophen-3-carboxamit

Vidu C36

5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-3-carboxamit

Vi du C37

5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(5 -metyl-1,2-oxazol-3-
yl)thiophen-3-carboxamit

Vidu C38

5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(3-metyl-1 ,2-0xazol-5-
yl)thiophen-3-carboxamit

Vidu C39

5-(2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(2-metyl-1,3 -thiazol-5-
yl)thiophen-3-carboxamit

Vidu C40

N-(1,3-dimetyl-1H-pyrazol-4-yl)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C41
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N-(1-etyl-1H-pyrazol-4-y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C42

N-(1,3-dimetyl-1H-pyrazol-5-y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vi dy C43

N-xyclopentyl-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Viduy C44

5 -(2—((tetrahydro-2H—pyran—4-ylmetyl)amino)xyclopropyl)—N—( 1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-3-carboxamit

Viduy C45

N-(5-metyl-1,2-oxazol-3-yl)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C46

N-(3-metyl-1,2-oxazol-5-y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C47

N-(2-metyl-1,3-thiazol-5-y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C48

N-(5-metyl-1,3,4-thiadiazol-2-y1)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidy C49

N-(1-metyl-1H-pyrazol-4-yl)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C50

N-(1-etyl-1H-pyrazol-4-y1)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

ViduC51
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N-(1,3-dimetyl-1H-pyrazol-5-yI)-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C52

N-xyclopentyl-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vi du CS3

N-(4,4-difloxyclohexyl)-5 -(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C54

N-(1-(2,2,2-trifloetyl)piperidin-4-y1)-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidy C55

N-(5-metyl-1,2-oxazol-3-yl)-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidy C56

N-(3-metyl-1,2-oxazol-5-yl)-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu C57

N-(2-metyl-1 3-thiazol-5-y1)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vi du D1

5-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-
metylthiophen-3-carboxamit

ViduD2
5-(2-(xyclobutylamino)xyclopropyl)-N-(1-etyl-1 H-pyrazol-4-yl)-2-metylthiophen-

3-carboxamit
Vidu D3

5-(2-(xyclobutylamino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-5-yl)-2-
metylthiophen-3-carboxamit

Vidy D4
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5-(2-(xyclobutylamino)xyclopropyl)—Z-metyl-N-(tetrahydro-2H—pyran—4-
yl)thiophen-3-carboxamit

ViduD5
5-(2-(xyclobutylamino)xyclopropyl)-N-xyclopentyl-2—mety1thiophen—3-carboxamit
ViduD6

5-(2-(xyclobutylamino)xyclopropyl)-N—(4,4-diﬂoxyclohexyl)—2—mety1thiophen—3-
carboxamit

ViduD7

5 -(2-(xyclobutylamino)xyclopropyl)-Z—metyl-N-(1-(2,2,2-triﬂoetyl)piperidin-4-
yl)thiophen-3-carboxamit

ViduD8

5 -(2-(xyc1obutylamino)xyclopropyl)—2—metyl-N—(5 -metyl-1,2-oxazol-3-
yD)thiophen-3-carboxamit

ViduD9

5-(2-(xyclobutylamino)xyclopropyl)-2-metyl-N-(3 -metyl-1,2-oxazol-5-
yl)thiophen-3-carboxamit

Vidy D10

5-(2-(xyclobutylamino)xyclopropyl)-2-mety1-N-(2-metyl- 1,3-thiazol-5-
yl)thiophen-3-carboxamit

ViduDI11

5 -(2-((xyclopropylmetyl)amino)xyclopropyl)—2-mety1—N—( 1-metyl-1H-pyrazol-4-
yDthiophen-3-carboxamit

ViduDI2

5-(2~((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3 -dimetyl-1H-pyrazol-4-yl)-2-
metylthiophen-3-carboxamit

Vidu D13

5-(2-((xyc1opropylmetyl)amino)xyclopropyl)-N-(1-etyl-lH—pyrazol-4-y1)—2—
metylthiophen-3-carboxamit

ViduD14
5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(1,3 -dimetyl-1H-pyrazol-5-yl)-2-
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metylthiophen-3-carboxamit
ViduD15

N-xyclopentyl-5 -(2-((xyc1opropylrnetyl)amino)xyc1opropyl)-2-mety1thiophen—3-
carboxamit

ViduD16

5-(2—((Xyclopropy1metyl)amino)xyclopropyl)-2-metyl-N—(1-(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-3-carboxamit

Vidu D17

5 —(2-((xyclopropylmetyl)amino)xyclopropyl)-2-mety1-N-(5 -metyl-1,2-oxazol-3-
yl)thiophen-3-carboxamit

Vidy D18

5 -(2-((xyc1opropylmetyl)amino)xyclopropyl)-2-mety1—N—(3 -metyl-1,2-oxazol-5-
yl)thiophen-3-carboxamit

Vidy D19

5 -(2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N—(2—metyl— 1,3-thiazol-5-
yl)thiophen-3-carboxamit

Vidu D20
5—(2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N—(oxetan—3-yl)thiophen—3-

carboxamit
ViduD21

5 -(2-((xyclopropylmetyl)amino)xyclopropyl)-N—(3,3-diﬂoxyclobutyl)-2-
metylthiophen-3-carboxamit

Vidu D22

5 -(2-((xyclopropylmetyl)amino)xyc10pr0py1)-2—mety1—N—(5-metyl- 1,3,4-oxadiazol-
2-yl)thiophen-3-carboxamit

Vidy D23

5 -(2-((xyclopropylmetyl)amino)xyclopropyl)—Z—metyl-N-(5 -metyl-2-
thienyl)thiophen-3-carboxamit

Vi du D24
5 -(2-((xyclopropylmetyl)amino)xyclopropyl)-2—metyl-N—(pyridin-4—yl)thiophen—3-
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carboxamit
ViduD25

5-(2-((xyc1opropylmetyl)amino)xyclopropyl)-2-mety1—N—(2-metyl- 1,3-oxazol-5-
yDthiophen-3-carboxamit

Vidy D26

5 -(2-((xyclopropylmetyl)amino)xyclopropyl)-2—metyl-N-(5—(triﬂometyl)— 1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit

Vi du D27

5 —(2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N—(3 -metyloxetan-3-
yl)thiophen-3-carboxamit

Vidu D28
N—xyclopropyl-S-(2-((xyclopropylmetyl)amino)xyclopropyl)—2-metylthiophen—3-

carboxamit
ViduD29

N-xyclopentyl-2-metyl-5-(2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit

Vidu D30

2-metyl-N-(2-metyl-1,3-thiazol-5-y1)-5-(2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit

Vi du D31

5-(2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-2-metyl-N-(5 -metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit

Vi du D32

5-2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)—N—( 1-etyl-1H-pyrazol-4-
yl)-2-metylthiophen-3-carboxamit

Vidy D33

5-(2-((1-xyclopropylpiperidin-4-yl)amino)xyclopropyl)-N-(1,3 -dimetyl-1H-
pyrazol-5-yl)-2-metylthiophen-3-carboxamit

Vidu D34
N-xyclopentyl-S-(2-((1—xyclopropylpiperidin—4-yl)amino)xyclopropyl)—Z-
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metylthiophen-3-carboxamit
Vidu D35

5-2-((1 -xyclopropylpiperidin—4-yl)amino)xyclopropyl)—N—(4,4-diﬂoxyclohexy1)—2-
metylthiophen-3-carboxamit '

Vidu D36

5-2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-2-metyl-N-(1 -(2,2,2-
trifloetyl)piperidin-4-yl)thiophen-3-carboxamit

Vidy D37

5-(2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)-2-metyl-N-(5 -metyl-1,2-
oxazol-3-yl)thiophen-3-carboxamit

Vidu D338

5-2-((1 -xyclopropylpiperidin-4-yl)amino)xyclopropyl)—2-metyl-N-(3 -metyl-1,2-
oxazol-5-yl)thiophen-3-carboxamit

Vi du D39

5-(2+((1 -xyclopropylpiperidin—4—yl)amino)xyclopropyl)-2-metyl-N-(2-rnety1— 1,3-
thiazol-5-yl)thiophen-3-carboxamit

Vi du D40

N-(1,3-dimetyl-1H-pyrazol-4-yl)-2-metyl-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D41

N-(1-etyl-1H-pyrazol-4-yl)-2-metyl-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vi du D42

N-(1,3-dimetyl-1H-pyrazol-5-yl)-2-metyl-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidy D43

N-xyclopentyl-2-metyl-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D44 |
2-metyl-5-(2-((tetrahydro-2H-pyran-4-ylmetyl)amino)xyclopropyl)-N-(1-(2,2,2-

-209-



25589

trifloetyl)piperidin-4-yl)thiophen-3-carboxamit
Vi du D45

2-metyl-N-(5-metyl-1,2-oxazol-3 -y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D46

2-metyl-N-(3-metyl-1,2-oxazol-3 -y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vi du D47

2-metyl-N-(2-metyl-1,3-thiazol-5-y1)-5 -(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vi du D48

2-metyl-N-(5-metyl-1,3,4-thiadiazol-2-y1)-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen—3-carboxamit

Vidu D49

2-metyl-N-(1-metyl-1H-pyrazol-4-y])-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3 -carboxamit

Vidy D50

N-(1-etyl-1H-pyrazol-4-yl)-2-metyl-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vi du D51

N-(1,3-dimetyl-1H-pyrazol-5-yl)-2-metyl-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidy D52

N—xyclopentyl-2—metyl-5-(2-((1-(2,2,2-triﬂoetyl)piperidin—4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D53

N-(4,4-diﬂoxyclohexyl)-Z-metyl-5-(2-((1—(2,2,2-triﬂoetyl)piperidin—4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

ViduD54
2-metyl-N-(1-(2,2,2-trifloetyl)piperidin-4-y1)-5-(2-((1 -(2,2,2-trifloetyl)piperidin-4-
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yl)amino)xyclopropyl)thiophen-3-carboxamit
Vidy D55

2-metyl-N-(5-metyl-1,2-oxazol-3-y1)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D56

2-metyl-N-(3-metyl-1,2-oxazol-5-yl)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D57

2-metyl-N-(2-metyl-1,3-thiazol-5-y1)-5-(2-((1-(2,2,2-trifloetyl)piperidin-4-
yl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D58

5-(2-(xyclobutylamino)xyclopropyl)-2-metyl-N-(5-metyl-1,3 ,A-thiadiazol-2-
yl)thiophen-3-carboxamit

Vi du D59

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N-(5-metyl-1,3 ,/4-thiadiazol-
2-yl)thiophen-3-carboxamit

Vi du D60

2-metyl-N-(5-metyl-1,3,4-thiadiazol-2-y1)-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D61

5-(2-((xyclopropylmetyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)-2-
metylthiophen-3-carboxamit

Vidy D62

N-(4,4-difloxyclohexyl)-2-metyl-5-(2-(tetrahydro-2H-pyran-4-
ylamino)xyclopropyl)thiophen-3-carboxamit

Vidu D63

N-(4,4-difloxyclohexyl)-2-metyl-5-(2-((tetrahydro-2H-pyran-4-
ylmetyl)amino)xyclopropyl)thiophen-3-carboxamit

Vidu D64
5-(2-((xyclopropylmetyl)amino)xyclopropyl)-2-metyl-N-(tetrahydro-2H-pyran-4-
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yl)thiophen-3-carboxamit
ViduEl

4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

Vi du E2

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit

ViduE3

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-2-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit

Vidu E4

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-
yD)thiophen-3-carboxamit

Vidu ES

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-
yl)thiophen-2-carboxamit

Viduy E6

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-5-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-2-carboxamit

ViduE7

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-2-metyl-N-(5-metyl-1,3,4-
thiadiazol-2-yl)thiophen-3-carboxamit

ViduES8

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(5-metyl-1,3,4-thiadiazol-2-
yl)thiophen-3-carboxamit

Vidu E9

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

ViduE1O0
4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-yl)-5-
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metylthiophen-2-carboxamit
ViduEll

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-yl)-2-
metylthiophen-3-carboxamit

Vi duE12

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-
yl)thiophen-3-carboxamit

ViduEI3

4-(2~((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

ViduEl4

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1-etyl-1 H-pyrazol-4-yl)-5-
metylthiophen-2-carboxamit

ViduE15

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-yl)-2-
metylthiophen-3-carboxamit

ViduEl6

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1-etyl-1H-pyrazol-4-
yl)thiophen-3-carboxamit

Vidu E17

4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1-metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

Vidu E18

4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-5-metyl-N-(1-metyl-1 H-pyrazol-4-
yl)thiophen-2-carboxamit

ViduEIl9

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-2-metyl-N-(1-metyl-1 H-pyrazol-4-
yl)thiophen-3-carboxamit

ViduE20
5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1-metyl-1H-pyrazol-4-
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yl)thiophen-3-carboxamit
Vidu E21

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1-metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

Vidu E22

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-5-metyl-N-(1-metyl-1H-pyrazol-4-
yl)thiophen-2-carboxamit

Vi du E23

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-2-metyl-N-(1-metyl-1 H-pyrazol-4-
yl)thiophen-3-carboxamit

Vidu E24

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1-metyl-1 H-pyrazol-4-
yl)thiophen-3-carboxamit

Vidu E25

4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-4-
yD)thiophen-2-carboxamit

Vidu E26

4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl-1 H-pyrazol-4-yl)-5-
metylthiophen-2-carboxamit

Vi du E27

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-
metylthiophen-3-carboxamit

Viduy E28

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-4-
yl)thiophen-3-carboxamit

Vidu E29

4-(2~((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl- 1H-pyrazol-4-
yl)thiophen-2-carboxamit

Vidu E30
4-(2—((4-aminoxyclohexyl)amino)xyclopropyl)-N-( 1,3-dimetyl-1H-pyrazol-4-yl)-
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5-metylthiophen-2-carboxamit
Vidu E31

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-4-yl)-
2-metylthiophen-3-carboxamit

Vidu E32

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-4-
yl)thiophen-3-carboxamit '

Vidu E33

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-
yl)thiophen-2-carboxamit

Vi du E34

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-yI)-5-
metylthiophen-2-carboxamit

ViduE35

5-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-y1)-2-
metylthiophen-3-carboxamit

Vi du E36

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-
yl)thiophen-3-carboxamit

Vidu E37

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-
yl)thiophen-2-carboxamit

Vidy E38

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-yl)-
5-metylthiophen-2-carboxamit

Vidu E39

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-yl)-
2-metylthiophen-3-carboxamit

Vidu E40
5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(1,3-dimetyl-1H-pyrazol-5-
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yl)thiophen-3-carboxamit
Vi du E41

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)thiophen-2-
carboxamit

Vi du E42

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)-5-
metylthiophen-2-carboxamit

Vidy E43

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)-2-
metylthiophen-3-carboxamit

Vidu E44

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)thiophen-3-
carboxamit

Vidu E45
4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)thiophen-2-

carboxamit
Vi du E46

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)-5-
metylthiophen-2-carboxamit

Vi du E47

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)-2-
metylthiophen-3-carboxamit

Viduy E48

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(4,4-difloxyclohexyl)thiophen-3-
carboxamit

Vi du E49

4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-2-carboxamit

ViduE50
4-(2~((3-aminoxyclobutyl)amino)xyclopropyl)-5-metyl-N-(5-metyl-1,2-oxazol-3-
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yl)thiophen-2-carboxamit
ViduES51

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-2-metyl-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-3-carboxamit

Vi dy E52

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-3-carboxamit

ViduES3

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-2-carboxamit

Vidy E54

4-(2~((4-aminoxyclohexyl)amino)xyclopropyl)-5-metyl-N-(5-metyl-1 ,2-0xazol-3-
yl)thiophen-2-carboxamit

ViduESS

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-2-metyl-N-(5-metyl-1 ,2-oxazol-3-
yl)thiophen-3-carboxamit

ViduES56

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(5-metyl-1,2-oxazol-3-
yl)thiophen-3-carboxamit

Vidy E57

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-2-carboxamit

Vidu E58

4-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-5-metyl-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-2-carboxamit

Vidu E59

5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-2-metyl-N-(2-metyl-1,3 -thiazol-5-
yl)thiophen-3-carboxamit

Vidu E60
5-(2-((3-aminoxyclobutyl)amino)xyclopropyl)-N-(2-metyl-1,3-thiazol-5-
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yl)thiophen-3-carboxamit
ViduE61

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-2-carboxamit

Vidy E62

4-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-5-metyl-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-2-carboxamit

Vidu E63

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-2-metyl-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-3-carboxamit

Vi dy E64

5-(2-((4-aminoxyclohexyl)amino)xyclopropyl)-N-(2-metyl-1,3-thiazol-5-
yl)thiophen-3-carboxamit

Vi du E65

4-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

Vidu E66

4-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-5-metyl-N-(tetrahydro-2H-pyran-
4-yl)thiophen-2-carboxamit

Vidu E67

5-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-2-metyl-N-(tetrahydro-2H-pyran-
4-yl)thiophen-3-carboxamit

Vi du E68

5-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit

Vidu E69

4-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-2-carboxamit

ViduE70
4-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-5-metyl-N-(tetrahydro-2H-pyran-
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4-yl)thiophen-2-carboxamit
ViduE71
5-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-2-metyl-N-(tetrahy dro-2H-pyran-
4-yl)thiophen-3-carboxamit
Vidu E72
5-(2-((4,4-difloxyclohexyl)amino)xyclopropyl)-N-(tetrahydro-2H-pyran-4-
yl)thiophen-3-carboxamit
Vi du thr nghiém 1

Phuong phap xtt 1y di truyén dugc mo ta dudi day dugce tién hanh theo
phuong phap duge md ta trong tai liéu (Maniatis et al., Molecular Cloning, Cold
Spring Harbor Laboratory, 1989) hodc phuong phép dugc mé ta trong hudng dan
kém theo chét phan tmg,
(1) Tao ra vecto bidu hién duoc danh ddu GST c6 trinh tur cét proteaza TEV

Vecto biéu hién duoc danh dAu GST ¢ trinh tu cét proteaza TEV dugc tao
ra bang cach thuc hién 2 1an lién tiép phuong phap PCR. Piu tién, PCR dugc thuc
hién bang céch sir dung pGEX6P1 (GE Healthcare) lam mAu, hai doan mdi:

GST-Sw-F:

5’-AGAATCATTTAAATGGTGATCATGTAACCCATCCT-3

[SEQIDNO: 1]

GST-Tv-R1:
5’-CGCCCTGAAAGTACAGGTTCTCATCCGATTTTGGAGGATGGTCG-3’
[SEQ ID NO: 2]

va PrimeStar GXL DNA Polymerase (Takara Bio Inc.). 0,5ul ADN mau, 10pl dém
PrimeStar GXL ADN Polymerase, 4ul dung dich dNTP 2,5mM, 1,5ul mdi dung
dich mdi 10pM, PrimeStar GXL DNA Polymerase 1ul, va 31,5ul nudc cat khir
tring dugc trén 1an. Sau khi xtt Iy & 98°C trong 1 phut, PCR dugc bét ddu bing 35
chu ky lap lai cac phan ing & 98°C trong 10 gidy, & 65°C trong 5 gidy, va ¢ 72°C
trong 25 gidy, tiép theo 14 phan ting & 72°C trong 1 phit. Tiép @6, PCR duoc thyc
hién bing cach sir dung san phdm PCR thu dugc 1am mAu, hai doan mdi:

GST-Sw-F:
5-AGAATCATTTAAATGGTGATCATGTAACCCATCCT-3’
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[SEQ ID NO: 1]

GST-Tv-R2:

5’-ATAATAGGATCCGCCCTGAAAGTACAGGTTCTC-3’

[SEQ ID NO: 3]

va PrimeStar GXL DNA Polymerase. 0,511 ADN mau, 10pl dém PrimeStar GXL
DNA Polymerase, 4ul dung dich dNTP 2,5mM, 1,5ul mbi dung dich doan mdi
10uM, 1ul PrimeStar GXL DNA Polymerase, va 31,5ul nuée cat khir tring dugc
tron 1an. Sau khi xtr Iy & 98°C trong 1 phut, PCR dugc bét dau voi 25 chu ky lap lai
cac phan tmg & 98°C trong 10 gidy, & 65°C trong 5 gidy, va & 72°C trong 25 gidy,
tiép theo 1a phan tmg & 72°C trong 1 phat. San phim PCR thu dugc dugc dién di
trén gel agaroza (1%), va khoang 0,3kbp manh ADN chira mot phén gen GST
duoc thu héi tir gel. Manh ADN duge thu hdi duoc cit bing cac enzym giéi han
Swa I (New England Biolabs) va Bam HI (Takara Bio Inc.), va dugc chén vao
diém Swa I/Bam HI ctia pGEX6P1 d8 tao cAu tric vecto biéu hién pGEX7V1.

(2) Nhén dong v6 tinh ADN bb trg LSD1 (AOF2) ctia nguoi

LSD1 ADN bb trg cL’la nguoi dugc nhéan dong vo tinh béng phwong phép
PCR sir dung thu vién ADN bo trg cua ndo (Takara Bio Inc.) lam mau, hai doan
moi:
hLSD1-Nhel-ko-F:
5-TATTATGCTAGCGCCACCATGTTATCTGGGAAGAAGGCGGCAGC-3’
[SEQ ID NO: 4]
hLLSD1-St-NotI-R:
5>-TATTATGCGGCCGCTCACATGCTTGGGGACTGCTGTGC-3’
[SEQ ID NO: 5]

va Pyrobest DNA Polymerase (Takara Bio Inc.). 0,5u1 ADN mau, Spul dém
Pyrobest DNA Polymerase, 4ul dung dich dNTP 2,5mM, 2,5ul mdi dung dich
doan mdi 10uM, 0,5ul Pyrobest DNA Polymerase, va 35ul nuéc cat khir tring
duoc tron 1an. Sau khi phan img & 98°C trong 1 phut, PCR duoc bét dau voi 35 chu
ky 13p lai cac phan tmg & 98°C trong 10 gidy, ¢ 68°C trong 5 gidy, va ¢ 72°C trong
2,5 phut, tiép theo 13 phan tmg & 72°C trong 1 phut. San phim PCR thu dugc duge
dién di trén gel agaroza (1%), va khoang 2,5 kbp manh ADN chita ADN bd trg
LSDI1 cia nguoi dugce thu hdi tir gel. Manh ADN di thu hdi dugc cit bang cac
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enzym giGi han Nhe I va Not I (Takara Bio Inc.), va dugc chen vao diém Nhe
I/Not I cia pcDNA3.1(+) (Invitrogen) d8 tao chu tric plasmid biéu hién
pcDNA3.1/hLSD1.

(3) Tao ra plasmid biéu hién cho LSD1(172-833) clia ngudi & Escherichia coli

Plasmid d& biéu hién LSD1(172-833) ctia ngudi & Escherichia coli dugc
tao ra bang phuong phap PCR st dung pcDNA3.1/hLSD1 lam mAu, hai doan mdi:
hLSD1-172aa-Bgl2-F:
5>-ATAATAAGATCTTCGGGTGTGGAGGGCGCAGCTT-3’
[SEQ ID NO: 6]
hLLSD1-833aa-St-Notl-R:
5-ATAATAGCGGCCGCCATGGCCCCCAAAAACTGGTCTGCA-3’
[SEQ ID NO: 7]
va PrimeStar MAX DNA Polymerase (Takara Bio Inc.). 1ul ADN mau, 25ul
PrimeStar MAX DNA Polymerase Enzyme PreMix, 1,5ul mdi dung dich doan mdi
10uM, va 21l nude cat khtr tring duoc tron 1an. Sau khi phan ing & 98°C trong 1
phit, PCR dugc bét ddu véi 25 chu ky 13p lai cac phan Gmg & 98°C trong 10 gidy
va & 68°C trong 8§ gidy, tiép theo 1 phan tmg & 72°C trong 1 phut. San phdm PCR
thu dugc dugc dién di trén gel agaroza (1%), va khoang 2 kbp manh ADN chia
ADN bb trg LSD1(172-833) ciia ngudi duoc thu hdi tir gel. Manh ADN d4 thu hoi
dugc cit bing cac enzym gidi han Bgl I va Not I (Takara Bio Inc.), va dugc chén
vio didm Bam HI/Not I cia pGEX7V1 & tao ra plasmid biéu hién
pGEX7V1/GST-hLSD1(172-833).

(4) Biéu ché LSD1

Escherichia coli C43(DE3) pLysS dugc chuyén nhiém plasmid biéu hién
pGEX7V1/GST-hLSD1(172-833). Escherichia coli tai t6 hop thu dugc dugc chy
vao mdi truong TB (1,2% trypton, 2,4% dich chiét ndm men, 0,4% glyxerol,
17mM Kkali dihydro phosphat va 72mM dikali hydro phosphat) duoc b6 sung thém
100mg/l ampixillin va 35mg/l cloramphenicol, va dugc nudi cay & 37°C. Khi d6
vén duc dat 500 Klett don vi, thi nhiét d nudi cdy dugc thay dbi dén 16°C, IPTG
(Isopropyl B-D-1-thiogalactopyranosit) co ndng d6 cudi 1& 0,5mM dugc b6 sung
vao dé gly ra su bidu hién, va céc té bao dugc nudi cdy tiép trong 14 gid. Mbi
trudng nudi cdy dugc li tim & 6000g trong 15 phut, va cac vién Escherichia coli
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duoc thu hoi.

Céc vién Escherichia coli trong 12L méi truong nudi cdy duoc tao huyén
pht trong 1000ml PBS (Immuno-Biological Laboratories Co., Ltd.), 0,15M NaCl,
5%(thé tich/thé tich) Glycerol (Buffer A), va 5000 don vi Benzonase (Merck),
1000mg Lysozyme, va 10 vién Protease Inhibitor (Roche) dugc bd sung. Str dung
may gay rd si€u &m Branson, huyén pht nay dugc nghién bing cach sidu 4m trong
3 phat, va duoc li tim & 33000g trong 60 phut, va phén ndi 1én trén bé mit dugc
thu hdi. Phin ndi 1én trén bé mit dugc cho vao hai cot GSTrap 4B c6 dung tich
5ml (GE Healthcare) dugc lam cén bing trudc bang 0,1M Tris (pH 8,0), 0,15M
NaCl, 5% (thé tich/thé tich) Glycerol (chit ¢&ém B), va mdi cot nay duge rira bing
30ml chit dém B. GST-hLSD1(172-833) duoc rira giai tir m&i cot bang chat dém
B duoc bd sung thém 13ml GSH véi néng d6 cubi 20mm, dugc cho vao hai cot
HiLoad 26/60 Superdex 200 pg (GE Healthcare) dugc lam cén béng trudc bang
chit dém B, va rira giai bang 380ml chét dém B. Tdng cong 60ml doan chita GST-
hLSD1(172-833) dugc pha loding 5 lan bing 20mm Tris (pH 8,0) (chat dém C),
dugc nap vao c¢6t Mono Q 10/100 GL (GE Healthcare) duge lam cén béng trudce
bang chét dém C, va gradien rtra gidi 0-500mm NaCl duoc thuc hién dé thu duoc
GST-hLSD1(172-833) d& dugc tinh ché. 3,4mg His-TEV proteaza dugc b sung
vao khoang 34mg GST-hLSD1(172-833), va hén hop nay duoc xt ly bang 50mm
Tris (pH 8,0), 0,5mm EDTA, Imm DTT & 4°C trong 16 gio¢ dé cét GST tag. Sau
phéan tmg cét, hdn hop phan ing duge nap 1én hai loat cdt kép bing 1ml Ni-NTA
Superflow Cartridges (QITAGEN), va c6t 5ml GSTrap 4B (GE Healthcare) dugc
1am cén bang trudc bang chit dém A duoc bd sung thém Imidazol & ndng do cudi
14 20mm, va phan luu chuyén chita hLSD1(172-833) khong c6 GST-tag dugc thu
hdi. Hon hop nay dugc c¢b dén con 10ml bing AmiconUltra 15 (NWCO 30K)
(Millipore Japan), va dugc tinh ché bang ¢t HiLoad 26/60 Superdex 200 pg (GE
Healthcare) da duge 1am can bing bang chét dém A dé thu dugc san pham tinh ché
hLSD1 (8,4mg). Nong do protein ctia hLSD1 dugc x4c dinh bang BCA Protein
Assay Kit (Thermo Fisher Scientific K.K.) bing céch st dung albumin huyét thanh
bo lam chuén.

(5) Panh gia hoat tinh chit tic ché LSD1

Hop chét thir nghiém duge hoa tan trong DMSO dugc bb sung vao dung
ich phan tmg (50mm Tris-HCl (pH 8,0), 0,1% BSA, Imm DTT) chtra enzym
LSDI, va hdn hop nay dugc phan tng & nhiét d6 trong phong trong 60 phut. Dung
dich peptit K4 d& dugc mono metyl hoa bing Biotin-histon H3 (NH2-ART(me-
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K)QTARKSTGGKAPRKQLAGGK (Biotin)-CONH2) duge bd sung dé bt dau
phén Ung. Sau khi phan Ung & nhiét d trong phong trong 5 phut, dung dich 2-
PCPA duge bd sung d& dimg phan tmg. Dung dich do (kali florua 800mM, BSA
0,1%) chira khang thé khang histon H3 dugc dénh du bang europi (Wako Pure
Chemical Industries, Ltd.) va Streptavidin-XL665 (Cisbio) dugc bd sung tiép vio,
va hdn hop nay duge dé yén trong 60 phit. Mat d huynh quang duge phén gii
theo thoi gian (kich thich 320nm, birc xa 615nm, 665nm) dugc xac dinh bing may
Envision (PerkinElmer). Ty 1€ Gc ché LSDI1 (%) ctia hop chét thir nghiém duoc
tinh theo cong thirc sau.

Ty 18 te ché (%) = (1 - (tri s& ctia mAu chira hop chét thir nghiém— miu tréng) +
(mAu d6i ching — miu trbng)) x 100

Tri s6 ctia hdn hop phén ing enzym LSDI trong didu kién khong bo sing
hop chét duoc bidu thi & mau dbi chimg, va tri s6 trong diéu kién khong b sung
hop chét va khong bd sung enzym LSD1 dugc biéu thi 12 mAu tréng. Nong d can
thiét dé dat duogc ty 18 rc ché 50% duoc léy 1am tri s§ ICso. Cac két qua duogc thé
hién & bang 2.

Vi du thir nghiém 2
(1) Panh gi4 hoat tinh rc ché MAO-A

Viéc danh gia hoat tinh ché MAO-A dugc md ta dudi dy theo quy trinh
ctia thir nghiém MAO-Glo (nhén hi¢u d& dang ky) ciia Promega KK.

Hop chét thir nghiém dugc hoa tan trong DMSO dugc bd sung vao dung
dich phan tng (HEPES 100mM (pH 7.5), glyxerol 5%) chita enzym MAO-A
(Sigma-Aldrich Co. LLC.), va hdn hop nay duoc phan Ung & nhiét do trong phong
trong 15 phut. Co chit MAO (Promega KK) dugc bd sung vao dé bt dau phan
tmg. Sau khi phan Ung & nhiét d6 trong phong trong 60 phut, thubc thir do
Luciferine (Promega KK)) duoc bd sung vao dé dimg phan tmg. Sau khi phan ting
& nhiét do trong phong trong 20 phut trong diéu kién khudy, su phat huynh quang
duoc xac dinh bang may Envision (PerkinElmer). Ty 1€ trc ché (%) MAO-A clia
hop chét thir nghiém dugc tinh theo cong thirc sau.

Ty 18 tc ché (%) = (1 - (tri s& ctia mAu chira hop chét thir nghiém - mau tréng) +
(mAu ddi chimg - mau tréng)) x 100

Tri s& cua hdn hop phan Uing enzym MAO-A trong didu kién khéng bd
sung hop chét dugc biéu thi 14 mAu dbi ching, va tri sd trong diéu kién khong b6
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sung hop chét va diéu kién khong bd sung enzym MAO-A dugce biéu thi 1a miu
tréng. Ndng dd can thiét d& dat dugc ty 18 e ché 50% duogc 1y lam trj s6 ICs. Cac
két qua dugc thé hién & bang 2.

(2) Panh gi4 hoat tinh rc ché MAO-B

Viéc danh gié hoat tinh trc ché dugc mo ta dudi day theo quy trinh cla thir
nghiém MAO-Glo (nh&n hiéu da dang ky) cua Promega KK.

Hop chét thir nghiém duoc hoa tan trong DMSO dugc bb sung vao dung
dich phan tmg (HEPES 100mM (pH 7,5), glyxerol 5%, DMSO 10%) chtra enzym
MAO-B (Sigma-Aldrich Co. LLC.), va hdn hgp ndy dugc phan ung & nhi¢t do
trong phong trong 15 phut. Co chit MAO (Promega KK) duoc bd sung vao dé bat
dau phan tmg. Sau khi phén Umg & nhiét do trong phong trong 60 phut, thubc thir
do Luciferine (Promega KK) (50ul) duoc bd sung vao d& dimg phan tmg. Sau khi
phan ng & nhiét do trong phong trong 20 phit trong didu kién khudy, mic phét
huynh quang dugc xac dinh bing may Envision (PerkinElmer). Ty 18 uc ché
MAO-B (%) ctia hop chat thir nghiém dugc tinh theo cong thirc sau.

Ty 1€ Uc ché (%) =(1 - (tri sd ctia mAu chira hop chét thir nghiém - mau tréng) +
(mAu dbi chimg - mau tréng)) x 100

Tri sb ctia hén hop phan Ung enzym MAO-B trong didu kién khong bd
sung hop chét dugc biéu thi 1a mAu ddi chung, va tri sd trong didu kién khong bb
sung hop chit va didu kién khong bd sung enzym MAO-B dugc biéu thi 13 miu
tréng. Nong d6 can thiét dé dat duogc ty 18 tc ché 50% dugc 14y 1am tri 30 ICsp. Céc
két qua dugc thé hién & bang 2.

-224-



25589

Bang 2-1
o LSD1 MAO-A MAO-B
Viduso .o . X I
Tris0ICso (uM) | TrisoICso (uM) | Tris0 ICso (LM)
1 1,3 >100 >100
2 0,33 >100 >100
3 0,29 >100 >100
4 1,7 >100 >100
5 4,6 >100 >100
6 0,11 >100 >100
7 0,26 82 >100
8 0,25 >100 >100
9 3,0 >100 >100
10 0,23 >100 >100
11 0,18 >100 >100
12 <0,1 >100 >100
13 12 >100 93
14 2,4 >100 28
15 0,73 39 66
16 <0,1 >100 >100
17 0,22 >100 >100
18 0,26 >100 >100
19 0,65 >100 >100
20 <0,1 >100 >100
21 0,23 >100 88
22 0,14 >100 >100
23 <0,1 >100 >100
24 <0,1 >100 >100
25 3,0 >100 >100
26 0,50 >100 >100
27 0,33 >100 >100
28 <0,1 >100 >100
29 0,40 >100 >100
30 <0,1 >100 >100
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Bang 2-2
, A LSDI1 MAO-A MAO-B
Vidu so L L o
Tris6 ICso (uM) | TrisoICso (uM) | Tris6ICs (M)

31 <0,1 >100 >100
32 <0,1 >100 >100
33 <0,1 >100 >100
34 <0,1 >100 >100
35 0,68 >100 >100
36 3,8 22 6,0
37 99 85 90
38 <0,1 >100 >100
39 <0,1 23 >100
40 <0,1 >100 >100
41 <0,1 67 >100
42 <0,1 >100 >100
43 0,13 >100 >100
44 <0,1 >100 100
45 <0,1 >100 >100
46 <0,1 >100 >100
47 <0,1 >100 >100
48 <0,1 31 >100
49 <0,1 >100 >100
50 <0,1 >100 >100
51 <0,1 >100 >100
52 <0,1 >100 >100
53 <0,1 61 96
54 <0,1 >100 >100
55 <0,1 >100 >100
56 <0,1 >100 >100
57 0,44 >100 >100
58 <0,1 >100 >100
59 <0,1 >100 >100
60 <0,1 >100 >100
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Bang 2-3
, p LSD1 MAO-A MAO-B
Viduso Ly L L
Tri s6 IC5 (UM) Tri s0 ICso (UM) Tri s0 ICso (UM)

61 <0,1 >100 >100
62 <0,1 >100 >100
63 0,32 >100 >100
64 0,30 >100 >100
65 <0,1 25 >100
66 <0,1 98 >100
67 0,10 76 >100
68 0,14 >100 >100
69 <0,1 33 >100
70 <0,1 10 23
71 <0,1 | >100 >100
72 <0,1 >100 >100
73 0,58 >100 >100
74 <0,1 >100 >100
75 0,34 >100 >100
76 0,20 >100 >100
77 0,36 >100 >100
78 <0,1 >100 >100
79 0,27 >100 >100
80 <0,1 >100 >100
81 <0,1 36 >100
82 0,24 >100 >100
83 0,28 >100 >100
84 0,23 >100 >100
85 0,81 >100 >100
86 <0,1 87 >100
87 0,18 >100 >100
88 <0,1 >100 >100
89 <0,1 >100 >100
90 0,10 >100 >100
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Bang 2-4
, A LSD1 MAO-A MAO-B
Vidu so Lz L L
Tri s0 ICsp (UM) Tri s0 ICso (WM) Tri s0 ICsp (LM)
91 <0,1 >100 >100
92 <0,1 >100 >100
93 0,16 >100 >100
94 0,21 >100 >100
95 0,18 >100 >100
96 0,59 >100 >100
97 <0,1 >100 >100
98 0,27 >100 >100
99 <0,1 >100 ©>100
100 0,82 >100 >100
101 <0,1 >100 >100
102 0,21 >100 >100
103 0,15 >100 >100
104 <0,1 >100 >100
105 0,21 >100 >100
106 0,44 >100 >100
107 1,40 >100 >100
108 0,34 >100 >100
109 2,30 >100 >100
110 <0,1 49 >100
111 0,10 61 >100
112 <0,1 >100 >100
113 <0,1 >100 >100
114 <0,1 >100 >100
115 <0,1 >100 >100
116 0,29 >100 >100
117 0,26 >100 >100
118 0,24 >100 >100
119 0,19 >100 >100
120 <0,1 >100 >100
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Bang 2-5
, P LSD1 MAO-A MAO-B
Viduso L .z . X
Tri s6 ICs (UM) Tri 56 ICso (UM) Tri s0 ICsp (UM)
121 0,12 >100 >100
122 0,17 >100 >100
123 0,10 >100 >100
124 1,90 >100 >100
125 <0,1 >100 >100

Nhu duoc thd hién & bang 2, hop chét theo sing ché 6 hoat tinh @rc ché
LSD1 vuot trdi. Ngodi ra, hoat tinh trc ché MAO-A va hoat tinh trc ché MAO-B
ctia hop chét theo sang ché 13 thap, va hop chét theo sang ché c6 hoat tinh e ché
LSD1 chon lgc.

Vi du thir nghiém 3
Hoat tinh cam tng metyl héa Gadl H3K4 ¢ t& bao thin kinh chudt nudi cdy so cip
Phuong phap thtr nghiém

Hdi hai m3 va vo ndo duoc tach tlr phoi thai chudt SD vao ngdy phoi thai
thr 19, huyn phi té bao dugc didu ché bang cach sir dung mdi truong Nerve Cell
Dissociation Medium (SUMITOMO BAKELITE, MS-0006L), va dugc cho vao
dia loai 6 16 dwoc phu poly L-lyzin (SUMITOMO BAKELITE, MS-0006L) v6i
mét d6 900000 t& bao/I3. Dudi didu kién 37°C va 5% CO,, té bao dugc nudi cay
trong moi truong co s& (Invitrogen, #211103049) chua chit bd sung B27
(Invitrogen, #17504044, dich pha lodng theo ty 1& 1:50), 2mm L-glutamin (Lonza,
#B76053), 100 U/ml penixilin/100pg/ml streptomyxin (Lonza, #17-602E), va
20pg/ml gentamixin sulfat (Lonza, #17-519Z) trong 10 ngay.

Sau d6, hop chit dugc bd sung vao céc ndng d6 cudi 1a 10uM, té bao duoc
nudi cAy tiép trong 3 ngay, va qué trinh két ttia mién dich chit nhidm sic dugc thuc
hién. Qua trinh két tia mién dich chit nhiém sic duge thuc hién bing cach st dung
ChIP-IT Express Enzymatic (Active Motif, #53009) va khang thé H3K4me2
(Millipore, #07-030). Dich néi nudi cdy dugc hut ra, PBS duogc dugc lam lanh
bing nudc da dugc bd sung vao, va huyén phu thé bao dugc gom lai trén nudce da
bang céch sir dung CELL SCRAPER (IWAKI). Dich ndi duoc loai bd bang cach li
tAm véi tbe do 3000 vong trén phiit, 4°C trong 5 phit. Chét dém phén giai té bao
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(500ul) dugce bd sung vio chit két tia, va t& bao duoc phan giai bang cach U trong
30 phut trén nudce da. Sau do, huyén phti duoe Ii tdm & 2400 g, 4°C trong 10 phit,
dich ndi duge loai bo, vién té bao duoc tao huyén phu trong chat dém phan giai té
bao [60mM KCl, 15mM NaCl, 5mM MgCl,, 0,1mM EGTA, 15mM Tris-HCI (pH
7,6), 1,2M sucroza, 0,5mM DTT, chit ¢rc ché proteaza (Roche, #4693132)] (500ul),
va huyén phtt duoc 1i tim & 10000 g, 4°C trong 10 phut. Dich ndi dugc loai bo, va
vién té bao dugc tao huyén phi trong chit dém Digestion (120ul) va dugc @ so bd
& 37°C trong 5 phut. Dung dich cét duoc bd sung vao, va hén hop ndy duge G &
37°C trong 20 phut. 0,5 M EDTA (2,4ul) duge bd sung vao, va hdn hop nay dugce
1 trong 10 phut trén nude da va duge li tim ¢ 18000 vong trén phut, 4°C trong 10
phut. Phan ndi 18n trén bé mit duge thu gom dudi dang manh chit nhiém sic va
dugc dem di két tia mién dich.

Str dung ADN thu dugc béng phép két ta mién dich chét nhiém séc 1am
mau, PCR dinh lugng cta viing hé gen nguge hudng cua gen Gad1 duogc thuc hién,
va tri s6 xé4c dinh duoc duoc 14y 1am mirc Gadl H3K4me2. PCR dinh luong dugc
thyc hién bing hé théng do trinh ty ABI PRISM 7900HT Sequence Detection
System  (Applied Biosystems) st dung doan moi  thudn: 5’-
TGATCTTTTCCCTGCTGTCA-3> (SEQ ID NO: 8), doan mdi nguoc: 5’-
TCCCATGAGTAATCCAGAACG-3’ (SEQ ID NO: 9), va SYBR Green
Realtime PCR Master Mix-Plus- (TOYOBO, #QPK-212). Mtrc cam ung Gadl
H3K4me2 bdi hop chit dwoc thé hién 1a mirc H3K4me2 néu hop chit duge bo
sung vao, so voi mirc H3K4me2 cua mau dbi chimg (ma khong bd sung hop chét)
la 100%.

Hoat tinh cam tng Gadl H3K4me2 (%) (murc cam tng H3K4me2 dugc thé hién 1a
phan trim cia mau d6i chimg) = (mic H3K4me2 cd bd sung hop chat + mirc
H3K4me2 mé khong bd sung hop chét) x100

Hoat tinh cim tmg Gadl H3K4me2 boi mdi hop chat dugc xé4c dinh theo
phuong phéap néu trén dugc thé hién & bang 3.
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Béang 3
) p Hoat tinh cam tmg Gadl H3K4me2 (%)
Vidu so
10pM
102 153
82 115
123 143
99 146
97 184
71 182
118 233

Tir cac két qua & bang 3, 16 rang 13 hop cht theo sang ché c6 hiéu qua cam
ung metyl hoa H3K4.

Vi du thir nghiém 4
Panh gia sb té bao mau & chudt
Phuong phap thtr nghiém

Chu6t duc ICR (sau day goi 1a chudt) duge lam cho thich nghi v6i mdi
trurong trong it nhit mot tudn trong chudng nudi. Cac con chudt nay dugc cho vao
phong nubi c6 nhiét do va do 4m dugc diéu chinh theo chu ky 12:12 gio séng-t6i,
va duoc cho an tu do thirc &n va nudc.

Céc hop chit dugc tao huyén phu trong 0,5% metylxenluloza/0,5% axit
xitric/nude cit va duge sit dung theo duong miéng. Tt catr cac hop chét duoc sir
dung 14p lai cho chudt véi liu luong 1mg/kg, 10mg/kg hodc 100mg/kg (trong
lugng co thé) trong 7 hodc 9 ngay. Mot ngdy sau khi st dung hop chit cubi cung,
toan bd mau dugc gom lai.

Str dung XT-1800i (Sysmex Corporation), sd luong té bao mau tréng, sb
lugng t& bao méau do, va sb luong tiéu huyét cau trong toan bd méu thu gom duoc
trén mot don vi thé tich duge x4c dinh. Mirc anh hudng cta mbi hop chét 1én mbi
loai s6 luong t& bio méau duge xac dinh béng céch tinh s6 luong nay véi tri s6
trung binh ctia s6 lugng mdi loai t& bao mau ctia chudt ma khong st dung hop chit
(Omg/kg nhém), va tri sd trung binh cia s6 lwong mdi loai t€ bao mau trong toan
bd mau cta chudt co sir dung hop chét. Cac tri s clia cac s6 luong t& bao mau x4c
dinh duoc theo phuong phap néu trén duoc thé hién & bang 4.
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Bang 4-1
'Tébéornéuﬁéng(lOtébéo)
Vi Omg/kg 1mg/kg 10mg/kg 100mg/kg
du s6 Trung | D6 léch | Trung | DY 1éch | Trung | Do léch | Trung | D9 1&ch
binh | chudn | binh | chudn | binh | chudn | binh | chudn
102 | 457 71 335 40 425 34 361 50
99 340 30 399 46 378 40 347 28
97 397 59 377 43 366 44 332 34
71 275 15 275 29 276 20 323 16
82 322 17 403 47 424 51 329 21
84 312 44 370 30 339 41 313 38
118 275 15 299 51 312 34 245 12
123 389 42 390 47 368 22 380 24
104 375 22 373 44 397 28 - -
95 375 22 422 46 408 27 - -
Bang 4-2
Té bao méu do (10 t& bao)
Omg/kg Img/kg 10mg/kg 100mg/kg
Vidyso Trung Do Trung Do Trung Do Trung Do
l1éch 1éch . 1&ch . léch
binh . | binh . | binh . | binh R
chuan chuan chuan chuan
102 888 16 903 12 929 18 929 16
99 863 17 892 17 915 20 876 19
97 902 12 902 12 890 25 929 18
71 830 32 873 23 817 20 853 8
82 872 11 899 20 926 21 903 19
84 884 25 910 18 880 24 900 12
118 830 32 853 17 907 19 881 13
123 829 13 846 14 854 13 866 7
104 883 870 16 872 16 - -
95 883 888 15 898 12 - -
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Bang 4-3
Tiéu huyét cdu (10’ t bao)
Omg/kg Img/kg 10mg/kg 100mg/kg
Vidusb Do Do Do Do
Trung | o | T8 | jach | T8 | jech | N8| tech
binh ", | binh ", | binh ", | binh T,
chuan chuan chuan chuan
102 1401 | 53 1387 | 56 | 1499 | 43 1417 | 61
99 1468 | 71 1442 | 65 1380 | 49 | 1519 | 99
97 1466 | 22 | 1462 | 65 1483 | 78 | 1533 | 55
71 1148 | 63 1178 | 76 | 1197 | 67 | 1322 | 91
82 1389 | 35 1399 | 44 | 1445 | 38 1411 | 58
84 1515 | 60 | 1533 | 43 1627 | 58 1665 | 107
118 1148 | 63 1051 | 71 1158 | 66 | 1176 | 60
123 1130 | 58 | 1086 | 79 | 1234 | 68 1333 | 75
104 1345 | 33 1370 | 32 | 1404 | 77 - -
95 1345 | 33 1352 | 66 | 1482 | 66 - -

T céc két qua clia bang 4, rd rang 13 hop cht theo sang ché 1am giam sy
anh hudng dén sb luong t& bao mau tréng, s6 lugng t& bao mau do va sb luong tiéu
huyét cau.

Vi du thir nghi€ém 5
Déanh gi4 muc phan bd & hdi hai ma & chudt
Phuong phap thtr nghiém

Chudt duc ICR (sau diy goi 1a chut) duoc lam cho thich nghi v6i moi
trudng trong it nhit mot tuln trong chudng nudi. Céc con chudt nay dugc cho vao
phong nudi c6 nhiét d va do 4m dugc diéu chinh theo chu trinh 12:12 gio sang-tbi,
va duoc cho an tu do thire &n va nudc.

Céc hop chét dugc tao huyén phu trong 0,5% metylxenluloza/0,5% axit
xitric/ nude cét va duoc sir dung qua dudng miéng. TAt ca cac hop chét duge sir
dung cho chudt voi lidu luong 10mg/kg (trong lugng co thé).

Cac mAu méu dugc thu gom vao lac 0,5 gid hodc 1 gid tir khi st dung hop
chét, va hdi hai ma duoc tich ra mét cach ddng thoi. Ndng d6 huyét trong va ndng
d6 & hdi hai ma ctia mdi hop chét thir nghiém duge x4c dinh bing phuong phép
LC/MS/MS, ty 18 (ty 1& ndng d6 & hdi hai mi/huyét twong) dugc tinh, va mic phén
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b6 vao hdi hai ma dugc danh gid. Céc két qua dugce thé hién & bang 5.

Bang 5
N Ty 1é
Nong do NP
Thoi 5 (hoi hai ma/
oo (ng/ml hodc pg/g) vt
Vidy | 880 sa uyét tuong)
% khi str - -
SO dung Huyét twong Hoi hai ma
io
(&i0) Trung | DBoléch | Trung Do léch | Trung Do 1éch
binh chuéan binh chuan binh chuan
102 1 0,348 0,008 0,104 0,021 0,298 0,062
99 1 2,948 0,934 0,640 0,168 0,223 0,047
97 1 0,978 0,182 0,194 0,012 0,205 0,051
71 1 0,229 0,027 0,082 0,015 0,358 0,063
82 1 1,327 0,115 0,170 0,021 0,128 0,015
84 1 0,523 0,120 0,177 0,040 0,339 0,014
118 1 0,405 0,113 0,151 0,022 0,384 0,061
123 0,5 1,107 0,123 0,369 0,089 0,333 0,070

x4c dinh 13 d4 phan bo vao hoi hai ma.

Vi du bao ché 1

du, theo cong thirc phdi ché sau.

1. Vién nang

Nhu duoc thé hién & bang 5, tAt ca cac hop chét theo sang ché déu duogc

Thudc chira hop chét theo sang ché 1am hoat chét c6 thé dugc didu ché, vi

(1) hop chét thu duge & vi dy 1 10mg
(2) lactoza 90mg
(3) xenluloza tinh thé 70mg
(4) magie stearat 10mg

1 vién nang 180mg

Tong lugng clia cac thanh phén (1), (2) va (3) va Smg thanh phan (4) dugc
trén, va hdn hop nay duge nghién. B sung Smg con lai cua thanh phén (4) vao, va
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toan bd c4c thanh phén ndy duoc nap vao vién nang gelatin.

2. Vién nén

(D) hop chét thu duoc & vi duy 1 10mg
(2) lactoza 35mg
(3) tinh bot ngd 150mg
(4) xenluloza tinh thé 30mg
(5) magie stearat Smg

1 vién nén 230mg

Téng lwong cla cac thanh phan (1), (2) va (3), 20mg thanh phan (4) va
2,5mg thanh phan (5) dugc tron, va hdn hop nay duoc nghién hat. B4 sung 10mg
con lai cua thanh phén (4) va 2,5mg thanh phan (5) vao, va hdn hop nay dugc duc

nén dé thu duoc vién nén.
Kha ning Gmg dung trong cdng nghié€p

Hop chét theo sang ché ¢6 hoat tinh e ché LSD1 tuyét voi, va 13 hitu ich
Jam thudc nhu thube phong ngira hodc diéu tri bénh ung thu, bénh tdm than phén
liét, céc ri loan phat trién, ddc biét 1a cac bénh c6 khuyét tat tri tué (chéng han, cac
rdi loan phé tw ky, hoi ching Rett, hdi chimg Down, hdi chimg Kabuki, héi chimg
nhidm séc thé X d& gy, hoi chimg Kleefstra, bénh u xo than kinh typ 1, hdi chimg
Noonan, bénh xo cimg ci), cac bénh thodi hoa thin kinh (ching han, bénh
Alzheimer, bénh Parkinson, bénh thoai hoa day song tiéu ndo (ching han, bénh teo
rang cua nhan do d6i thi) va bénh Huntington (mta gist Huntington)), bénh dong
kinh (chéng han, hdi chimg Dravet) hogc chimg nghién thudc, va twong tu.

DPon nay duge ndp trén co sé don dang ky sang ché s6 2014-82057 ndp tai
Nhét Ban, toan bo ndi dung ctia né dugc két hop vao day béng céch vién dan.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc:
A 2
L
R W/BV “R3 (l)
o
H H

trong do:
A lanhém di vong tiy y dugc thé, hodc nhém hydrocacbon tly y dugce thé;
B 1a vong dugc chon tur:

(1) di vong thom c6 5 hodc 6 canh tuy y duoc ngung tu véi vong cO 5 hodc 6 canh
thy ¥ dugc thé, va

(2) vong benzen dugc ngung tu v6i vong ¢d 5 hodc 6 canh ty y dugce thé,
trong d6 vong nay dugc thé hién béi B tiy y duoc thé, va lién két, qua hai nguyén
tir cacbon 1ién ké v6i mét nguyén tir & gitra, véi nhdm cb cong thie:

A

()
@)

R‘er

nhom c6 cong thuc:

2
R4HF|<

V”m (1)

H H

mdi R', R% R® va R* doc 1ap 1a nguyén tir hydro, nhém hydrocacbon tlty y duoc thé
hodc nhém di vong tiy y dugc thé;

A vaR' thy y duoc lién két voi nhau, cling v6i nguyén t nito lién k&, dé tao thanh
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nhém vong tuy y duoc thé; va

R? va R® tiy ¥ dugc lién két v6i nhau, cling v6i nguyén tir nito lién k&, dé tao thanh
nhém vong tiy ¥ dugc thé,

ho#ic mubi cuia no, trong do6 A la:

(1) nhém piperidinyl, nhdm isoxazolyl, nhém pyrazolyl, nhom thiadiazolyl, nhom
thiazolyl, nhém tetrahydropyranyl, nhom oxetanyl, nhém oxadiazolyl, nhém
thienyl, nhém pyridyl hodc nhém oxazolyl, mdi nhém trong s cac nhém néu trén
tuy y dugc thé bdi (cac) nhém Cpg alkyl tuy y dugc thé bang (cac) nguyén tir
halogen, hodc,

(2) nhém Cj_1¢ xycloalkyl tiy y dugc thé bing (cac) nguyén tir halogen;
B la vong dugc chon tur:

thiophen, thiazol, pyrazol, pyridin, naphtalen va 2,3-dihydrobenzofuran, trong do
vong nay tuy y dugc thé boi (cac) nhom Cy alkyl;

R’ 14 nguyén t hydro;

R? 1a nguyén tit hydro;

R’ la:

(1) nguyén tr hydro,

(2) nhom Cy6 alkyl tity y dugc thé boi (cac) phan tir thé dugc chon tir:
(a) nhém Cj.49 xycloalkyl,
(b) nhém Cq.14 aryl tity y duge thé bdi (cac) nhém carboxy,

(c) nhém tetrahydropyranyl hodc nhém piperidinyl ma mdi nhém nay
tlly ¥ duoc thé bdi (cac) nhém C6 alkyl tlty ¥ dugc thé béi (céc) phan tir thé dugc
chon tir nhém carboxy, va nhém Ce.14 aryl thy y dugc thé bdi (cac) nhém carboxy,
va

(d) nhom oxadiazolyl tly y duoc thé béi nhém amino,

(3) nhém Cj.1o xycloalkyl tity y duge thé boi (céc) phan tir thé duge chon tir nhém
amino va nguyén tr halogen hodc,

(4) nhém tetrahydropyranyl hodc nhém piperidinyl ma mdi nhém nay tiy y duge
thé bdi (cac) phan tir thé dugc chon tir:

(a) nhém C¢ alkyl tiry y duge thé béi (cac) nguyén tir halogen,
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(b) nhém Cj.y9 xycloalkyl,

(c) nhom Cy6 alkyl-carbonyl, va

(d) nhém C;._1o xycloalkyl-carbonyl; va
R* 14 nguyén tir hydro.
2. Hop chét theo diém 1, trong d6 A 1a:

(1) nhém pyrazolyl, nhém thiadiazolyl hodc nhém tetrahydropyranyl, mdi nhém
nay tiy ¥ duoc thé bdi (cac) nhém Cy. alkyl, hodc

(2) nhém xyclohexyl ty y dugc thé béi (cac) nguyén tir halogen;

B la:

vong thiophen, ma vong nay tly y dugc thé bai (cac) nhém Cy¢ alkyl;
R' 13 nguyén t hydro;

R? 13 nguyén tit hydro;

R® 14 nhém xyclopropylmetyl, nhém tetrahydropyranylmetyl, nhom xyclobutylmetyl,
nhém xyclobutyl hodc nhom tetrahydropyranyl; va

R* 14 nguyén tit hydro,
hogic mudi ctia né.
3. Hop chét theo diém 1, trong d6 A la:

nhém pyrazolyl, nhom thiadiazolyl hodc nhom tetrahydropyranyl, mdi nhém ndy
tly y dugc thé boi (cac) nhém C alkyl,

B la:

vong thiophen, ma vong nay tuy y dugc thé boi (cac) nhém Ci6 alkyl;

R' 1a nguyén tit hydro;

R? 14 nguyén tit hydro;

R? 12 nhém xyclopropylmetyl hodc nhom xyclobutyl; va

R* 1a nguyén tit hydro,

hogic mubi cta nod.

4. Hop chét 5-((1R,2R)-2-((xyclopropylrnetyl)amino)xyclopropyl)—N-(tetrahydro-
2H-pyran-4-yl)thiophen-3-carboxamit hodc muoi ctia n6.

5. Hop chét 4-((1S,2R)-2-(xyclobutylamino)xyclopropyl)-N-(5 -metyl-1,3,4-
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thiadiazol-2-yl)thiophen-2-carboxamit hodc mudi ciia né.

6. Hop chét 4-((1S,2R)-2-(xyclobutylamino)xyclopropyl)-5-metyl-N-(1 -metyl-1H-
pyrazol-4-yl)thiophen-2-carboxamit hodc mubi ctia nd.

7. Duge phim chira hop chét theo diém 1 hogic mubi ctia né.
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<212> ADN
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<220>
<223> doan mdi

<400> 1

agaatcattt aaatggtgat catgtaaccc atcct
35

<210> 2

<211> 44

<212> ADN

<213> Trinh ty nhadn tao

<220>
<223> doan mdi

<400> 2
cgccctgaaa gtacaggttc tcatccgatt ttggaggatg gtcg
44

<210> 3
<211> 33
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> doan mdi

<400> 3
ataataggat ccgccctgaa agtacaggtt ctc
33
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<210> 4
<211> 44
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> doan mdi

<400> 4
tattatgcta gcgccaccat gttatctggg aagaaggcgg cagc
44

<210> 5
<211> 38
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> doan mdi

<400> 5
tattatgcgg ccgctcacat gcttggggac tgctgtgce
38

<210> 6
<211> 34
<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> doan mdi

<400> 6
ataataagat cttcgggtgt ggagggcgca gctt
34

<210> 7
<211> 39
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> doan mdi

<400> 7

ataatagcgg ccgccatggc ccccaaaaac tggtctgca
39
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8

20

ADN

Trinh ty nhén tao

doan mdi

8

tgatcttttc cctgctgtca

20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

21

ADN

Trinh tu nhé&n tao

doan mdi

9

tcccatgagt aatccagaac g

21
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