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(21) 1-2020-07115

(57) Sang ché dé xuat cac chat dan xuat ctia thiazol va pyridin carboxamit ¢ cong
thue (1), hoac mubi dugc dung cua chung, trong d6: X 1a C hoac N; A, B, vaD la
cac nhan, va lién két — thé hién lién két da dugc chuan hoa trong nhan thom chira
ca N va X, ma chung chinh thirc dugc thé hién bang lién két C=C trong d6 X 1a C
va lién két don khi X 1a N; nhan A c6 cong thic (A-1) hodc (A-2); trong d6 E1 va
E2 14 cac nhan. Sang ché con dé cap dén thude chia chét te ché Pim va to hop

gom chat trc ché Pim va tic nhan chdng ung thu.
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Linh vuc k¥ thuat dwgc dé cap

Pon yéu cu cp bang doc quyén sang ché nay lién quan dén cac dugc chét
hitu dung. Ban mo ta nay dé cap dén cac hop chit méi cling nhu cac dugc phdm chira
chiing. Cac hop chét tic ché hoat tinh cua cdc Pim kinaza va do d6 hiru dung trong
viéc diéu tri cac bénh lién quan dén hoat tinh cta cac Pim kinaza bao gém, vi du, cac

bénh ung thu va cac bénh khic.
Tinh trang ky thuit cia sang ché

Céc protein kinaza diéu tiét nhiéu qua trinh sinh hoc khac nhau bao gdm qua
trinh sinh trudng cua té bao, sdng sot, biét hoa, tao co quan, phat trién hinh dang, tao
mach m&i, stta chita mé, va phuc hdi, trong sb cac qud trinh khac. Cac protein kinaza
con dong vai tro chuyén biét ¢ vat chu mic cac bénh & ngudi ké ca bénh ung thu. Ba
thanh vién ctia nhém Pim kinaza, 12 mot vi du vé nhom protein kinaza, ban dau duoc
x4c dinh 1a vi trf dinh gén wu tién cia virut Moloney gay bénh bach cdu & mau chudt
mic bénh ung thu. Mic du chi c6 hoat tinh gdy bénh ung thu vira phai nhung c6 thé
do dugc, ching c6 thé lam cho cac gen gy bénh ung thu c6 tiém nang tién tang sinh
va tién séng sot, vi du, lam giam dang ké murc sinh u bach huyét & con chudt nhat
chuyén gen Myc hodc con chudt nhét chuyén gen Bcl2. Mikkers et al., Nature
Genet., 2002, 32, 153-159; Shinto et al., Oncogene, 1995, 11, 1729-35.

Ba serin/threonin kinaza khong thu thé Pim1, Pim2 va Pim3 diéu tiét sy tang
sinh va sy sdng sot cua té bao bang cich tic dong dén sy phién mi gen va dich ma
protein. Zippo, et al., Nature Cell Biol., 2007, 9, 932-44; Schatz, et al., J. Exp. Med.,
2011, 208, 1799-1807. Trai voi nhiéu protein kinaza khac ma can hoat hoa béng cach
phosphoryl héa, cac Pim kinaza dugc hoat hoa theo cich co dinh va céac thanh vién
ctia nhém co co chét dich va chtre ning sinh hoc chdng l4n, véi cac khac biét gitta
thanh vién cia nhém mdt phan do mirc do phan b6 mb cta chung & md. Su biéu hién
clia cac Pim kinaza duoc 1a do cac xytokin va cac yéu t sinh trudng gy ra. Trong 56
cac xytokin hoat hoa su biéu hién ctia Pim kinaza c6 cdc xytokin ma phat tin hiéu

théng qua chu trinh JAK/STAT. Cac Pim kinaza hoat dong song song véi chu trinh
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PI3K/Akt, va chuing c6 chung vai dich phosphoryl héa (vi du, pBAD, p4EBP1). Do
d6, cac chét tc ché cta cac Pim kinaza c6 thé khién mot sb cach thuc ¢ tiém nang

xdy ra bao gdm cac chat trc ché ctia chu trinh JAK hodc chu trinh PI3K/Akt.

Su biéu hién qua mirc clia cdc Pim kinaza dugc phat hién & nhiéu bénh ung
thu huyét hoc va bénh ung thu ran. Hién tuong biéu hién qua mirc cua cac thanh vién
khac nhau ciia nhom da duoc luu y & ching da u tiy, AML, bénh ung thu té bao tuy
va bénh ung thu té bao gan. Claudio et al., Blood 2002, 100, 2175-86; Amson et al.,
Proc. Nat. Acad. Sci. USA, 1989, 86, 8857-61; Mizuki et al., Blood, 2003, 101,
3164-73; Li et al., Canc. Res., 2006, 66, 6741-7; Fujii et al., Int. J. Canc., 2005, 114,
209-18. Hién tugng biéu hién qua mic Pim1 lién quan dén tién luong bénh kém & u
bach huyét té bao 16p bao, bénh ung thu thyc quan va bénh ung thu dau va cb. Hsi et
al., Leuk. Lymph., 2008, 49, 2081-90; Liu et al., J. Surg. Oncol., 2010, 102, 683-88;
Peltola et al., Neoplasia, 2009, 11, 629-36. Hién tuong biéu hién qua mic Pim2 lién
quan dén tién trinh 14m sang x4m chiém & phan nhém bénh nhan DLBCL. Gomez-
Abad et al., Blood, 2011, 118, 5517-27. Hién tuong biéu hién qua muc thuong dugce
thdy khi Myc duoc biéu hién qué muc va cac Pim kinaza co thé truyén tinh khéng tac
nhan hoéa tri liéu thong thuong va chiéu xa. Chen et al., Blood, 2009, 114, 4150-57;
Isaac et al., Drug Resis. Updates, 2011, 14, 203-11; Hsu et al., Cancer Lett., 2012,
319, 214; Peltola et al., Neoplasia, 2009, 11, 629-36.

Nhu vay, céc dit liéu nay cho thay rang viéc c ché cac Pim kinaza s€ 1a hitu

dung dé tao ra loi ich trong viéc diéu tri bénh & cac bénh nhan méc bénh ung thu.

Dit liéu tir con chuot nhét thiéu hut mot hodc nhiéu thanh vién ciia nhom Pim
kinaza cho rang lién chét trc ché Pim sé& c6 bién dang ddc tinh wa chudng. Con chudt
nhit da xu Iy di truyén ba lan dé khong biéu hién co thé séng duoc, nhung hoi nhd
hon céc con thong thuomg cuing ltra v6i chung. Mikkers et al., Mol. Cell. Biol., 2004,
24. 6104-15. Vi cac Pim kinaza con lién quan dén nhiéu loai dap tung mién dich va
dap Gng viém va cac dAu hiéu chi bao nay doi cac duge chat ¢ it tac dung phu hon,
cac chét trc ché Pim kinaza dugc mong doi 1a ¢o thé dung dugc dé diéu tri cac bénh
nhan méc bénh viém rudt két (Shen et al., Dig. Dis. Sci., 2012, 57, 1822-31), chirng
di tmg lac (Wang et al., J. All. Clin. Immunol., 2012, 130, 932-44), bénh xo cling rai
rac va bénh luput (Davis et al., "Small Molecule Dual Antagonist Pim 1 and 3
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Kinases Ameliorate Experimental Autoimmune Research in Multiple Sclerosis", 26
Congress of the European Committee for Treatment and Research in Multiple
Sclerosis, 13-16 October 2010, Gothenburg, Sweden, Poster P436; Robinson et al., J.
Immunol., 2012, 188, 119.9) va bénh viém da khép dang thép (Yang et al., Immunol.
2010, 131, 174-182), va cac r6i loan mién dich hoc va céc 61 loan do bénh viém

khac.

Do d6, cac Pim kinaza da dugc xéac dinh 1a dich hitu dung cho viéc phat trién
thudc. Swords et al., Curr. Drug Targets, 2011, 12(14), 2059-66; Merkel et al., Exp.
Opin. Investig. Drugs, 2012, 21, 425-38; Morwick et al., Exp. Opin. Ther. Patents,
2010, 20(2), 193-212.

Do d6, can dén cdc hgp chat mi ma e ché Pim kinaza. Don yéu cau cap
bing doc quyén sdng ché nay boc 10 cac chat &rc ché méi cua cac Pim kinaza ma la
hitu dung dé diéu tri cac bénh lién quan dén sy biéu hién hodc hoat tinh cia mot hodc

nhiéu Pim kinaza, vi du, bénh ung thu va cic bénh khéc.
Ban chét k§ thuit ciia sang ché

Sang ché dé xuat, trong sé nhidu d6i twrong, hop chat c6 cong thirc (1):

N M;
hodc mubi duge dung clia no; trong d6 cac bién duogc xac dinh dudi day.

Sang ché con dé xuét ché pham chira hop chét c6 cong thie (I), hodc mubi
duoc dung cua nd, va it nhat mot chét mang dugc dung.

Sang ché con dé xuét hop chét c6 cong thire (1), hodc mubi duge dung cua nd
dé st dung trong viéc didu tri bénh ung thu va cac bénh khac.

Chi tiét v& mot hodc nhiéu phuong an duoc thé hién trong phén mo ta chi tiét
dudi day. Cac dau hiéu, d6i tugng, va cic uu diém khac sé& tré nén 1o rang khi tham

khao ban mo ta va cac diém yéu cau bao ho.
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M6 ta chi tiét sang ché

D&i véi cac thuat ngit "vi du" va "nhu", va céc bién thé ngir phap twong duong
cia chiing, thuét ng@t "va khong gidi han" dugc hiéu 14 duogc tuan theo trir khi c6 quy

dinh rd rang khac.

Céac dang sb it "mot" "mot cai", va "mot chiéc" dugc dung trong ban md ta

nay bao gom cé s0 nhiéu trir khi c6 quy dinh rd rang khac.

Thuét ngit "khoang" dugc dung trong ban md td nay c6 nghia 1 "khoang

chimg" (vi dy, cong hodc trir khoang chimg 10% tri s6 d3 néu).
L Céc hop chat

Sang ché dé xuét, trong s6 nhidu dbi tuong, hop chét c6 cong thire (I):

N (D;
hodc mubi duoc dung ctia no, trong do:
X la C hodc N;
A, B vaD la cac nhén;

lién két === thé hién lién két da duoc chudn tic héa trong nhan thom chira ca
N va X, ma trude day duoc thé hién béi lién két C=C, trong d6 X 1a C va lién két don

néuX1aN;

nhan A c¢6 cong thirc (A-1) hodc (A-2):

R2
N=— N7
Y N
R? R
(A-1); (A-2); hoac
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nhan A ¢6 cdng thitc (A-1) hodc (A-2a):

R2
N= N
AN AN R
1 4
R R (A-2a);

trong d6 B! va E? 1a cac nhan;
nhan B 1a vong cacbon co tu 3 dén 7 canh da duoc ngung tu hodc di vong c6
tir 4 dén 7 canh da dugc ngung tu, mdi vong dugc thé bang n phén tr thé doc lap

duoc chon tr RB, trong d6 n bang 0, 1, 2 hodc 3;

nhan D 12 nhom Cs.7 xycloalkyl hodc nhém heteroxycloalkyl co tir 4 dén 10
canh, mdi nhéom dugc thé béng k phén te thé doc 1ap duoc chon tu RP, trong do k

béng 0, 1, 2 hoac 3;

nhan E! dugc chon tir Cs.7 xycloalkyl, Ce.-10 aryl, heteroxycloalkyl co6 tir 4 dén
10 canh, va heteroaryl c6 tir 5 dén 10 canh, mdi nhom trong sb cac nhém nay tuy y
duoc thé bang 1, 2 hodc 3 phan tir thé doc 1ap duge chon tir RF;

nhan E? duogc chon tir Cs.7 xycloalkyl, Ce-10 aryl, heteroxycloalkyl co tir 4 dén
10 canh, va heteroaryl co tir 5 dén 10 canh, mdi nhom trong s6 cac nhém nay tuy y
duogc thé bf?mg 1,2 hodc 3 phén tt thé doc lap dugc chon tur RE;

R! dugc chon tir H, F va NHa;

R? duoc chon tir H, halo va CN;

R3 duoc chon tir H, halo va CN;

R* duoc chon ti H, F va NHa;

mdi nhém RB doc 1ap dugc chon tir Cy®, halo, Ci alkyl, Ca-6 alkenyl, Ca-s
alkynyl, Ci.s haloalkyl, CN, NO2, OR®, SR, C(O)R", C(ONRC'RY, C(O)ORY,
OC(O)R®!, OC(O)NR®R, C(=NR)NRR?, NRC!C(=NR)NRCRY, NRCRY,
NRCIC(O)RP, NRC!C(O)ORY, NRC!C(O)NR®RY, NRC!'S(O)RP!, NRC!S(0)R",
NRCIS(0),NRERY, S(O)RP!, S(O)NRCIR?, S(O)R, S(0)NRC'RY! va oxo; trong d6
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tirng phan tir thé Ci. alkyl, Ca- alkenyl, va Ca.s alkynyl n€u trén cua RE tuy ¥ dugc
thé bang 1, 2 hodc 3 phin tit thé doc 1ap dugc chon tir Cy®, halo, CN, NO,, OR™,
SRal,  C(OR", C(ONRCRY, C(O)ORY, OC(O)R", OC(ONR“RY,
C(=NRe)NR'RY, NREIC(=NR¢)NR'R!!, NR°'R¥!, NR*'C(O)R"', NR*'C(O)OR™,
NRCIC(O)NRUIRY,  NREIS(O)RY!, NRC'S(0):R", NR'S(0)NR“RY, S(O)R”,
S(O)NRC'RY!, §(0);R"! va S(O),NR*R*

mdi nhom RP doc 14p duge chon tur CyP, halo, Ci.6 alkyl, Cz alkenyl, Ca-s
alkynyl, Ci. haloalkyl, CN, NOa, OR®, SR2, C(O)RY2, C(O)NR“R%, C(O)OR?,
OC(O)R", OC(O)NR®R%, C(=NRZ)NRZRE, NRZC(=NR2)NR“R%, NRR%,
NR2C(O)R?, NR®C(O)OR?, NRC(O)NRZRE, NR2S(O)R™, NR%S(0)R™,
NR2S(0);NRZRE, S(O)R™, S(O)NRR%, S(0)RY2, S(0),NRR% va oxo; trong d6
tirng phan tir thé C1.6 alkyl, Ca-6 alkenyl, va Ca alkynyl néu trén cua RP tuy y dugc
thé bing 1, 2 hodc 3 phin tit thé doc 1ap duge chon tir Cy®, halo, CN, NO2, OR®,
SR®2, C(O)R®,  C(O)NR®R¥, C(O)OR®, OC(O)R,  OC(O)NR®R®,
C(=NR2)NRZR®, NR?C(=NR*)NR“R®, NRR%E, NR2C(O)R?, NRC(O)OR™,
NRSC(O)NRZR%Z, NRZS(O)R, NR%S(0)R, NRS(0),NR*R%, S(O)R™,
S(O)NR®2R%, S(0),R"2 va S(0)2NR“R®;

mdi nhom RE doc 14p duge chon tir CyF, halo, Ci6 alkyl, Ca alkenyl, Ca-s
alkynyl, Ci.s haloalkyl, CN, NO,, OR®, SR®, C(O)R", C(O)NR®R®, C(O)OR®,
OC(O)R™, OC(O)NRZR®, C(=NR#)NRUR®, NREC(=NR?)NRZR®, NR®R®,
NREC(OJR, NREC(0)OR®, NREC(O)NRER®, NRUS(O)R™, NRUS(0)R™,
NRES(0),NRERSE, S(0)R?, S(O)NRPRE, S(0):R%, S(0)NR“R® va oxo; trong d6
tirng nhom Ci.6 alkyl, Ca.6 alkenyl, va Ca.¢ alkynyl néu trén cta RE tuy y duogc thé
bang 1, 2 hodc 3 phan t thé doc 1ap duoc chon tir Cy®, halo, CN, NO2, OR®, SR®,
C(OJR™, C(O)NRZRE, C(O)OR®, OC(O)RY, OC(O)NRPRY, C(=NR**)NRRY,
NRBC(=NR)NRZRE, NRSR®E, NREC(O)RP, NRSC(O)OR%, NRSC(O)NRSRS,
NR®S(O)RP, NRSS(0),R, NRSS(0);NR“R®, S(O)RM, S(O)NR®RS, S(O)R
va S(0),NR¥RE;

CyB, CyP va Cy® doc 1ap duge chon tir Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl
c6 tir 5 dén 10 canh va heteroxycloalkyl cé tir 4 dén 10 canh, mdi nhom trong sb cac

nhém nay tuy y duge thé béng 1, 2, 3, 4 hodc 5 phﬁn tr thé doc lap dugc chon tur

6
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halo, C1. alkyl, Ca.s alkenyl, Ca.6 alkynyl, Ci.¢ haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl,
heteroaryl c6 tu 5 dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh, CN, NOg,
| OR™, SR*, C(O)R", C(O)NR*R¥*, C(O)OR™, OC(O)R™, OC(O)NR%R#, NR*R%,
NRC(0)RY, NR#C(O)OR*, NR**C(O)NR*R%, C(=NR*HRP*, C(=NR*)NR*R%,
NRC(=NR)NR*“R#, NR*S(O)R™, NRS(0),RY, NR#S(0),NR*“R¥, S(O)R™,
S(O)NR¥R¥, S(0),R™, va S(0):NR*R, trong d6 ting phéan tir thé Ci.¢ alkyl, Ca-s
alkenyl, Ca. alkynyl, Cs.ao xycloalkyl, heteroaryl c6 tur 5 dén 10 canh, va
heteroxycloalkyl c6 tir 4 dén 10 canh néu trén ca nhém Cy®, Cy® hodc Cy® tuy y
duoc thé bé‘mg 1, 2 hoac 3 phﬁn ttr thé doc lap dugc chon tir halo, Ci.4 haloalkyl, CN,
NO,, OR™, SR*, C(O)R™, C(O)NR¥R%*, C(0)OR*, OC(O)R™, OC(O)NR*“R%, C(-
=NR*)NR#R#, NR*C(=NR*)NR*R%, NRR¥, NRC(O)RY, NR*C(O)OR*, N-
RC(O)NR®R%, NR*S(O)R*, NR“S(0)R™, NRS(0):NR*“R#,  S(O)R™,
S(O)NR#R#, S(0),R" va S(O)NR*R%;

m3i nhom R2L, R, Re, RAL R®2, RY2, R2, R®, R®, R¥, RS, R, R*, R, R¥
va R¥ doc 1ap duoc chon tir H, Ci.6 alkyl, Ci4 haloalkyl, Ca-s alkenyl, Cs.¢ alkynyl,
Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tur 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Ce.10 aryl- C1.4 alkyl, Cz.10 xycloalkyl-C1.4 alkyl, (heteroaryl c6 tir 5 dén
10 canh)-C;.4 alkyl hodc (heteroxycloalkyl c6 tu 4 dén 10 canh)-Ci.4 alkyl, trong d6
C1.s alkyl, Cas alkenyl, Cas alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tur 5
dén 10 canh, heteroxycloalkyl c6 tur 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs-10
xycloalkyl-Ci.4 alkyl, (heteroaryl c6 tu 5 dén 10 canh)-Ci.4 alkyl va (heteroxycloalkyl
6 tir 4 dén 10 canh)-C1.4 alkyl néu trén tuy y duoc thé béng 1,2, 3,4 hodc 5 phﬁn ta
thé doc 1ap dugc chon tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR®, SR®, C(O)RY,
C(O)NRSR®, C(O)OR¥, OC(O)R, OC(O)NRRY, NRPRE, NRSC(O)R, NR*-
C(O)NR®R%, NR¥C(O)OR®, C(=NR®)NR@RY, NRPC(=NR*)NR®R®¥, S(O)R",
S(O)NRR%E, S(0),R?, NR®S(0)R", NRES(0),NRSRE va S(0);NR*R®;

hodc R°! va RY bét ky da dugc gén vao cung mdt nguyén tir N, cing voi
nguyén t¢ N ma chung gin vio, tao ra nhom heteroxycloalkyl ¢6 4, 5, 6 hoac 7 canh
tuy y duoc thé bang 1, 2 hoic 3 phén ttr thé doc 1ap dugc chon tr Cre alkyl, Cs7
xycloalkyl, heteroxycloalkyl c6 tir 3 dén 7 canh, Cs.10 aryl, heteroaryl c6 5 hodc 6
canh, Cis haloalkyl, halo, CN, OR¥, SR¥, C(O)R™, C(O)NR®R%, C(O)OR®,

71287
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OC(O)RY,  OC(O)NR®R®,  NR%R%, NRSC(O)RY,  NR®C(O)NR®R®,
NRC(O)OR®, C(=NR*)NR®R®, NRESC(=NR)NRSR®, S(O)R®, S(O)NR*R®,
S(0)RYS, NR¥S(0)R", NRS(0):NR*R® va S(0)2NR®R®, trong dé Ci alkyl,
Cs.7 xycloalkyl, heteroxycloalkyl co tir 4 dén 7 canh, Ce.10 aryl va heteroaryl c6 5
hoidc 6 canh néu trén tuy y duoc thé bé‘mg 1, 2 hodc 3 phén tir thé doc 1ap dugc chon
tir halo, Cis alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)RY,
C(O)NR®R®, C(O)OR®, OC(O)R®, OC(O)NR®R®, NR¥RY, NRSC(O)RY,
NRSC(O)NRPRE, NRPC(O)OR®, C(=NR“)NR“R®, NRSC(=NR%)NR*RS,
S(O)R™, S(O)NR®R¥, S(O)R™, N RYS(0)RM, NRSS(0),NRSR®  va
S(0),NR®R®;

hoic R va R® bat ky di dwoc gin vao cing mdt nguyén tr N, clng véi
nguyén t¢ N ma chung gén vao, tao ra nhoém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh
tlly ¥ duoc thé bang 1, 2 hodc 3 phan ti thé doc 18p duogc chon tir Ci6 alkyl, Cs
xycloalkyl, heteroxycloalkyl ¢ tir 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 hodc 6
canh, Crs haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR®R®, C(O)OR¥,
OC(O)RY,  OC(O)NR®R®,  NR®R®, NRSC(O)RY,  NRSC(O)NRSR®,
NRC(O)OR®, C(=NR*)NR®R®, NRSC(=NRS)NRR®, S(O)R, S(O)NR®R®,
S(0)RYS, NR¥S(0):R, NR®S(0),NR*R® va S(0):NR®R¥, trong d6 Ci.¢ alkyl,
Cs-7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10 aryl va heteroaryl c6 5
hoidc 6 canh néu trén tuy y duoc thé bang 1, 2 hodc 3 phan tit thé doc 1ap duoc chon
tir halo, Cr4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)RY,
C(O)NR®R®, C(O)OR®, OC(O)R, OC(O)NR®R%, NR¥R®, NRC(O)R, NR
C(O)NRSRE, NRSC(O)ORY, C(=NR*)NR“RE, NRESC(=NRNRSRE, S(O)R,
S(O)NRERE, S(0)R?, NR¥S(0),R", NR® S(O),NRSR®E va S(0);NR*R%;

hodc R® va R® bit ky da dugc gin vao ciing mot nguyén tir N, cung véi
nguyén t¢ N ma chung gén vao, tao ra nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh
tuy y dugc thé béng 1, 2 hodc 3 ph?m ttr thé doc lap dugc chon tir Ci6 alkyl, Cs.7
xycloalkyl, heteroxycloalkyl co6 tur 4 dén 7 canh, Cg.10 aryl, heteroaryl c6 5 hodc 6
canh, Cis haloalkyl, halo, CN, OR®, SR®, C(O)R™, C(O)NR®R%, C(O)OR®,
OC(O)R®,  OC(O)NR®R®,  NR®R%, NR®C(O)R?,  NR“C(O)NRSR®,
NR®C(O)OR®, C(=NR)NRSRY, NRPC(=NR®)NR“R®, S(O)RP, S(O)NR®R®,
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S(0)RY, NR¥S(0)R, NRS(0),NR“R® va S(0)NR®R®, trong d6 Cis alkyl,
Cs.7 xycloalkyl, heteroxycloalkyl co tur 4 dén 7 canh, Ce-10 aryl, va heteroaryl c6 5
hodc 6 canh néu trén tuy y dugc thé bang 1, 2 hoic 3 phﬁn t0r thé doc 1ap duoc chon
tr halo, Ci4 alkyl, Ci4 haloalkyl, Ci.4 xyanoalkyl, CN, OR®, SR®, C(O)R™,
C(O)NRYR®, C(O)OR¥, OC(O)R™, OC(O)NR®R®, NR®R®, NR“C(O)R",
NRSC(O)NRRY, NRSC(0O)OR®, C(=NR%)NRR®E, NRSC(=NR%)NR“R®,
S(O)R®,  S(O)NRSRY,  S(0)2R, NRSS(0)RM,  NRES(0)NRSR®  va
S(0)2,NRSR%;

hodc R va R% bat ky da dugc gin vao cung mot nguyén tir N, cing véi
nguyén t N ma chung gén vao, tao ra nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh
tuy y duoc thé bang 1, 2 hoic 3 phém tir thé doc 1ap duge chon tir Cis alkyl, Csz
xycloalkyl, heteroxycloalkyl co tur 3 dén 7 canh, Ce.10 aryl, heteroaryl c6 5 hodc 6
canh, Cis haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR®R®, C(O)OR®,
OC(O)RY,  OC(O)NR®R®,  NR¥R®, NRSC(O)RY,  NR®C(O)NR R®,
NRSC(0)OR®, C(=NR®)NRSR®, NRESC(=NRSNRPRE, S(O)RY, S(O)NR“R®,
S(0)RY, NRPS(0):R, NR¥S(0).NR“R* va S(0):NR®R®, trong d6 Ci.s alkyl,
Cs.7 xycloalkyl, heteroxycloalkyl c6 tur 3 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5
hodc 6 canh néu trén tuy y dugc thé béng 1, 2 hodc 3 phén ter thé doc lap dugc chon
tr halo, Crs alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN OR®, SR®, C(O)R™,
C(O)NRSRE, C(0)OR?, OC(0)RY, OC(O)NR“R®, NRSR%, NRSC(O)RP, NR*
C(O)NRSR®, NRSC(O)OR®, C(=NR¥)NR“R®, NRPSC(=NR#)NRSR®, S(O)R,
S(O)NRR®, S(0),R", NR®S(0),R", NR® S(0)NRR® va S(0),NRSRE;

mdi nhom R, RY, R va R¥ doc 1ap duge chon tir H, Cis alkyl, Ci4
haloalkyl, Cz.4 alkenyl va Ca4 alkynyl, trong d6 Cis alkyl, Ca4 alkenyl, va Car4
alkynyl néu trén tuy y duoc thé bang 1, 2 hodc 3 phan tir thé doc 1ap dugc chon tir
OH, CN, amino, halo, Ci.4 alkyl, Ci.4 alkoxy, Ci.4 alkylthio, Ci.4 alkylamino, di(Ci-4
alkyl)amino, C1.4 haloalkyl, va Ci-4 haloalkoxy;

hodc RS va R% bét ky di dugc gén vao cung mdt nguyén tr N, cing voi
nguyén t¢ N ma chung gén vao, tao ra nhom heteroxycloalkyl c6 3-, 4-, 5-, 6-, hodc 7

canh tiy ¥ dugc thé bing 1, 2 hodc 3 phan tir thé doc 1ap dwgc chon tir OH, CN,

91287
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amino, halo, Cis alkyl, Ci4 alkoxy, Ci4 alkylthio, Ci4 alkylamino, di(Ci4
alkyl)amino, Ci.4 haloalkyl va Ci.4 haloalkoxy; va

mdi nhom Re!, R, RS, R®* va R® doc 14p dugc chon tir H, Ci.4 alkyl va CN.
Theo mét s6 phuong an, X 1a C.
Theo mdt sd phuong an, X 1a N.

Theo mot sd phuong 4n, nhan B 12 vong cacbon c6 tir 3 dén 7 canh da duoc

ngung tu tuy y dugc thé bang 1, 2 hodc 3 phan tir thé doc 1ap duoc chon tir RE.

Theo mdt s& phuong 4n, nhan B 12 nhan benzo da dugc ngung tu c6 cong thire

(B-1):
N @),

Theo mdt s6 phuwong an, hop chét co cong thiae (I-1) sau:

W ®
|
d\TNT
N -1

trong d6 n bang 0, 1, 2 hodc 3.

(R®)n

trong do n b%mg 0, 1, 2 hodc 3.

(R®)n

Theo mot s& phwong 4n, n bang 0.
Theo mét sé phwong 4n, n bang 1.

Theo mdt s6 phuwong an, nhan B 1a nhan xycloalkyl c6 tir 3 dén 7 canh da
dugc ngung tu tuy y dugc thé bang 1, 2 hodc 3 phan tit thé doc lap duogc chon tir RE.

Theo mot sé phuong 4n, nhan B 12 vong cacbon ¢6 5 canh dd dugc ngung tu

tlly ¥ duoc thé bang 1, 2 hodc 3 phan tir thé doc 1ap dugce chon tir R,

Theo mdt s6 phuong 4n, nhan B ¢6 cong thirc (B-2):

10
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“g{
Ay

trong d6 n bang 0, 1 hoic 2.

(B-2);

Theo mét s6 phuong 4n, n bing 0.
Theo mdt s6 phuong 4n, n bang 1.

Theo mot sd phuong an, nhan B ¢6 cdng thire (B-3):
/W/j[‘fj
(R®)m h
O (B-3);
trong d6 m bang 0, 1 hoic 2.
Theo mdt s6 phurong an, m bang 0.
Theo mét sé phuong 4n, m bang 1.

Theo mét s6 phuong 4n, hop chét nay c6 cong thire (I-2):

trong d6 n bang 0, 1, 2 hodc 3.
Theo mot s6 phuong 4n, n bang 0.
Theo mdt sé phuong 4n, n bang 1.

Theo mét s& phuong 4n, hop chét nay co cong thic (I-3):

AN\ 7
=Z—1TI
>)

(R%)m

/ |
0 (1-3);

trong d6 m bang 0, 1 hodc 2.
11
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Theo mét sd phuong 4n, m bang 0.
Theo mét s6 phuong 4n, m bang 1.

Theo mot sb phuong an, nhén B 1a di vong ¢6 tur 4 dén 7 canh di dugc ngung

tu tiy v duge thé bang 1, 2 hodc 3 phin tir thé doc 1ap dugc chon tir RP.

Theo mdt sb phuong 4n, nhan B 1a nhén heteroaryl ¢6 5 hodc 6 canh da duogc

ngung ty, tuy y duogc thé bang 1, 2 hoic 3 phéan tir thé doc 1ap duoc chon tir RE.

Theo mdt s6 phuong 4n, nhan B 12 nhan heteroxycloalkyl c6 tur 4 dén 7 canh
da dugc ngung tu tuy y dugc thé béng 1, 2 hoac 3 phé“m t thé doc lap dugc chon tur
RE.

Theo mot sé phuong 4n, nhan B 12 di vong ¢6 5 canh dd dugc ngung tu tuy y

dugc thé bang 1, 2 hodc 3 phan tir thé doc 1ap duge chon tir RP.

Theo mot s6 phuong 4n, nhan B 1 heteroaryl da dwgc ngung ty ¢6 5 canh tuy

y duoc thé béng 1, 2 hoac 3 phé”m tt thé doc 1ap duoc chon tir RE.

Theo mot s& phuong 4n, nhan B 1a heteroxycloalkyl 5 canh da dugc ngung tu

tly ¥ duoc thé bang 1, 2 hodc 3 phén tir thé doc 18p duge chon tir RP.

Theo mdt $6 phuong 4n, nhan B dugc chon tir thieno, pyrolo, dihydrofuro va
pyrazolo, mdi nhom trong s6 cac nhom nay tuy y duoc thé bang 1, 2 hoic 3 phan tir

thé doc lap duoc chon tir RE.

Theo mét s6 phuong an, hop chit nay c6 thé c6 cong thire (I-4):

O
(RB)mq%r'{lm/@
&S 7

trong d6 m bang 0, 1 hodc 2.

(I-4);

Theo mot sb phuong 4n, m bang 0.
Theo mét s6 phuong én, m bang 1.

Theo mét s6 phuong 4n, hop chét nay co thé c6 cong thuc (I-5):

12
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(RB)m_S
\
\

trong d6 m bang 0, 1 hodc 2.
Theo mét s6 phurong 4n, m bang 0.
Theo mét s6 phuong 4n, m bang 1.

Theo mét s6 phuong 4n, hop chit nay c6 thé c6 cong thirc (I-6):

O
S e o
QH N/ @)

trong do n béng 0, 1, 2 hodc 3, vaRB ¢co thé duoc thé trén nguyén tir nito cua

nhéan B.

(I-6);

Theo mdt s6 phuong 4n, n bang 0.
Theo mdt s6 phurong 4n, n bang 1.

Theo mét s6 phuong 4n, hop chit nay co thé c6 cong thue (I-7):

§ _(®
(RB)y N N
\\ |
N (1-7);

trong d6 n bang 0, 1, 2 hodc 3, va R® co thé dugc thé trén nguyén ti nito cla

nhén B.
Theo mdt s phuong 4n, n bang 0.
Theo mot s6 phuong én, n bang 1.

Theo mdt sé phuong én, hop chét nay c6 thé c6 cong thic (I-8):

13
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O
O N/ O

trong d6 m bang 0, 1 hodc 2.

1-8);

Theo mét sb phuong 4n, n bang 0.
Theo mdt s6 phuong 4n, n bang 1.

Theo mdt s6 phuong 4n, hop chit nay c6 thé c6 cong thire (I-9):

RE)m
\ — O
NN -
(1-9);

trong d6 m bang 0, 1 hodc 2, va R® ¢6 thé duoc thé trén nguyén tit nito cua

nhéan B.
Theo mdt s6 phuong 4n, m bang 0.
Theo mét s6 phuong én, m bang 1.

Theo mdt sb phuong an, nhan B la di vong 6 canh d& dugc ngung tu, mdi

nhan tiy ¥ duge thé biang 1, 2 hodc 3 phén tir thé doc 1ap duge chon tir RP.

Theo mot s& phuong 4n, nhan B 12 heteroaryl da dugc ngung tu c6 6 canh tuy

¥ duoc thé bing 1, 2 hodc 3 phan tit thé doc lap duge chon tir RE.

Theo mdt sb phuong an, nhéan B 1a heteroxycloalkyl 6 canh da dugc ngung tu

tiy ¥ duge thé bing 1, 2 hodc 3 phan tir thé doc lap dugc chon tir RP.
Theo mét sb phuwong 4n, nhan B ¢6 cong thirc (B-4):

%
Sl

~

H (B4

(R®)n

trong dé n bf?mg 0, 1,2 hoic 3 vaRB ¢ thé dugc thé trén nguyén t nito cua

nhan B.
14
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Theo mot sd phuong an, n bang 0.
Theo mét s6 phuong én, n bang 1.

Theo mdt s6 phuong 4n, hop chét nay c6 cong thie (1-10):

(R®), |
KN N ©
H (1-10).

trong d6 n bing 0, 1, 2 hodc 3 va R® ¢6 thé dugc thé trén nguyén tir nito cta
nhéan B.

Theo mét sd phuong 4n, n bang 0.
Theo mot sd phuong an, n bang 1.

Theo mot sb phuong an, mdi nhom RE doc 1ap duge chon tir halo, Ci.6 alkyl,
C1.6 haloalkyl, CN, OR?! va oxo.

Theo mdt s6 phuong én, mdi nhom RE ddc 14p dugce chon tlr halo, Ci.6 alkyl,
C1.6 haloalkyl, CN, OR?!,

Theo mot $6 phuong an, mdi nhém RE ddc 1ap duge chon tir CN, OH, metoxy

va 0X0.

Theo mot sb phuong an, mdi nhom RB doc 1ap duge chon tr CN, OH va

metoxy.

Theo mot 36 phuong an, nhan B khong duoc thé hodc dugc thé béng 1 phén t

thé duoc chon tir R
Theo mdt sé phuong 4n, nhan B khong duoc thé.

Theo mot s& phuong 4n, nhan D 1a nhém Cs.7 xycloalkyl tuy y duoc thé bang
1, 2 hodc 3 phén tir thé doc 1ap duoc chon tir RP.

Theo mdt s phuong 4n, nhan D 1a nhom heteroxycloalkyl c6 tir 4 dén 10

canh tuy y dugc thé bé“lng 1, 2 hoac 3 phﬁn tr thé doc lap duoc chon tir RD.

15
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Theo mot sb phuong an, nhédn D la nhom heteroxycloalkyl c6 5 canh hodc 6

canh tuy y dugc thé béng 1,2 hodc 3 phﬁn t thé doc 1ap dugc chon tir RP.

Theo mot s& phuwong 4n, nhan D 12 nhan pyrolidin, piperidin hodc azepan tuy

¥ duoc thé bing 1, 2 hodc 3 phan tir thé doc I4p dwgc chon tir RP.

Theo mét s6 phuong 4n, nhan D 14 nhan piperidin tiry y dugc thé bang 1, 2

hodc 3 phén tir thé doc 1ap duge chon tir RP.

Theo mét sd phuong 4n, nguyén ti nito ciia nhan D tao lién két voi phan con

lai cua phan tu.

Theo mot sb phuong én, mdi nhém RP ddc 14p dugce chon tir halo, Ci.6 alkyl,
Cos alkenyl, Cas alkynyl, Cis haloalkyl, CN, NO,, OR®, SR®, C(O)R™,
C(O)NR2R®, C(O)OR®, NR“R%, S(O)RY, S(O)NR®R%, S(O)R®, va
S(0)2NR2R®,

Theo mdt s6 phuong an, mdi nhom RP doc 1ap dugc chon tir Ci. alkyl, OR%,
va NRZR®.
Theo mét sb phuong an, mdi nhom RP ddc 1ap dugce chon tir metyl, OH, va

NHa.

Theo mdt s& phuong 4n, nhan D 1a nhan piperidin-1-yl dugc thé & vi tri 3 béi
nhém amin. Nhan D ¢6 thé, vi du, 1a 3-aminopiperidin-1-yl, 3-amino-4-

hydroxypiperidinyl hogc 3-amino-4-hydroxy-5-metylpiperidinyl.

Theo mét sd phuong 4n, cAu hinh ctia nguyén tir cacbon & vi tri 3 cta nhan
piperidin-1-yl tao ra nhdn D la (S) néu nguyén tr cacbon & vi tri 2 clia nhan
piperidin-1-yl tao ra nhan D c6 mic do uu tién Cahn-Ingold-Prelog cao hon nguyén
tir cacbon & vi trf 4 va (R) néu nguyén tir cacbon & vi tri 4 ctia nhan piperidin-1-yl tao
ra nhan D ¢6 mtc do wu tién Cahn-Ingold-Prelog cao hon nguyén tir cacbon & vi tri
4. Nhan D c¢6 thé, vi du, 1a (3S)-aminopiperidin-1-yl, (3R,4R)-3-amino-4-
hydroxypiperidinyl, (3R,4S)-3-amino-4-hydroxypiperidinyl, (3R,4R,5R)-3-amino-4-
hydroxy-5-metylpiperidinyl, (3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidinyl,
(3R,4S,5R)-3-amino-4-hydroxy-5-metylpiperidinyl ~ hodc (3R,4S,55)-3-amino-4-
hydroxy-5-metylpiperidinyl.

16
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Theo mot s6 phuong an, cAu hinh cta nguyén tir cacbon ¢ vi tri 3 clia nhan
piperidin-1-yl tao ra nhan D la (R) néu nguyén tr cacbon & vi trf 2 clia nhén
piperidin-1-yl tao ra nhdn D ¢6 mtre d6 vu tién Cahn-Ingold-Prelog cao hon nguyén
t&r cacbon & Vi tri 4 va (S) néu nguyén ti cacbon & vi trf 4 ctia nhén piperidin-1-yl tao
ra nhan D ¢6 mirc d6 wu tién Cahn-Ingold-Prelog cao hon nguyén tir cacbon & vi tri
4. Vi dy, nhin D ¢o thé 1a (3R)-aminopiperidin-1-yl, (3S,4S)-3-amino-4-
hydroxypiperidinyl, (3S,4R)-3-amino-4-hydroxypiperidinyl, (3S,4R,5R)-3-amino-4-
hydroxy-5-metylpiperidinyl, (3S5,4R,5S)-3-amino-4-hydroxy-5-metylpiperidinyl,
(35,4S,5R)-3-amino-4-hydroxy-5-metylpiperidinyl ~ hodc (35,48,55)-3-amino-4-
hydroxy-5-metylpiperidinyl.

Theo mdt s6 phurong 4n, nhan D 12 nhém c6 cong thirc (D-1) dudi day:

RX
|
y’N
R b

I (D-1)
trong do:
R*1a H, C1.6 alkyl hodc OC(=0)Ci.¢ alkyl;
RY 1a H hodc Ci.6 alkyl;
a béng 1 hoac 2;
b béng 0, 1 hodc 2; va
tong ciaavab bang 1, 2 hoic 3.
Theo m6t sé phuong an, nhan D 12 nhom c6 cong thic sau (D-2):

RX
|
_N
RY b

(aN

(D)

trong d6 RX, RY, a va b 1a nhu da dugc xac dinh dbi véi cong thire (D-1).

17
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Theo mdt s6 phuong 4n, trong d6 nhén D la nhém c6 cong thire (D-1) hoac

(D-2), thi R* 1a H.

Theo mét sb phuong an, trong d6 nhén D 12 nhém c6 cong thie (D-1) hodc
(D-2), thi RY 1a H.

Theo mot sb phuong 4n, trong d6 nhan D 13 nhém c6 cong thire (D-1) hodc

(D-2), bang 1.

Theo mét sb phuong 4n, trong d6 nhén D 13 nhém c6 cong thuae (D-1) hodc
(D-2), b bang 1.

Theo mot s6 phuong 4n, nhan D 1& nhom c6 cong thie (D-2), trong do R* 1a
H, Ci alkyl hodc OC(=0)Ci.¢ alkyl; RY 1a H hodc Ci.s alkyl; a bang 1 hodc 2; b bing
0, 1 hodc 2; tong ciaa va b bang 1, 2 hodc 3; va nhan D tuy y dugc thé bang 1 hozc
2 phan tir thé doc 1ap dwoc chon tir Cre alkyl, OH va Ci.¢ alkoxy.

Theo mot sd phuong 4n, nhan D 1& nhém co6 cong thirc (D-2), trong d6: R* 1a
H, C1.6 alkyl; RY 1a H hodc Ci alkyl; a béng 1; b bang 1; va nhan D tuy ¥ duoc thé
béng 1 hoac 2 phﬁn tt thé doc 1ap dugc chon tir Cr.6 alkyl, OH va Ci. alkoxy.

Theo mot sé phuong 4n, nhan D 12 nhém dugc chon tir cong thire (D-3) dén
(D-19):

OH OH
HZNO Hsz H2N CH3
N N N
T (D-3); T (D-4); M (D-5).
H,N Ucm H,N Uca HZNO
N N N
I (D-6); i (D-7); Y (D-8);
OH OH
H,N, O HZN@ H,N
N N N
Y (D-9); Y (D-10); (-1,
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OH OH OH
HN, -~ H,N, @ HZNUCHs
N N N
" (D-12) T (D-13); M
OH

N N
' (D-15); - (D-16); i (D-17);
H,N Uer HoN, O \CF;
N N
Y (D-18); O (D-19).

Theo mét sb phuong 4n, nhan D 12 nhom c6 cong thiic (D-3)

HZNO

N

I (D-3).

Theo mdt s6 phuong 4n, nhan D 1 nhom c6 cong thic (D-4)

OH
H2N tﬁ
N
MY (D-4). |
Theo mot sd phuong 4n, nhan D 12 nhom c6 cong thirc (D-5)

OH
HZNKK/(CH:,,
N
Y

(D-5).
Theo mot s6 phuong 4n, nhan A c6 cong thire (A-1):

19
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N=—
}i/g(
1
R (A-1).
Theo mot s6 phuong an, R' duge chon tir H va NHa.

Theo mot sé phuong 4n, nhan E! 1a Ce.0 aryl, ma tiy ¥ dwgc thé bing 1, 2
hodc 3, phan tir thé doc 1ap duge chon tir RF.

Theo mdt s phuong 4n, nhan E! 1a phenyl tuy y dugc thé bang 1, 2 hodc 3,
phn tir thé doc 1ap dugc chon tir RE.

Theo mot sd phuong 4n, nhin E! 1a phenyl ma dugc thé hai 14n & vi trf 2 va vi
tri 6 bang phan tir thé doc 1ap duoc chon tir RE.

Theo mdt s6 phuong 4n, nhan E! 1a heteroaryl 6 tir 5 dén 10 canh, ma tuy y
duge thé bang 1, 2 hoic 3, phan tr thé doc 14p dugce chon tir R,

Theo mot sd phuong an, mdi nhom RE ddc 14p duge chon tir halo, Ci alkyl,
C1 haloalkyl, CN, OR®, C(O)R, C(O)NR*R®, C(O)OR®, NRSR®, S(O)R,
S(O)NRR®, S§(0),R, va S(O),NR“R®.

Theo mdt sb phuong 4n, mdi nhom RE ddc 1ap duge chon tir halo.

Theo mot sd phuong an, nhan E! 1a phenyl ma duoc thé hai 1an bang nguyén
tir halogen & vi tri 2 va vi tri 6.

Theo mdt s6 phuong 4n, nhan E! 1a 2,6-diflorophenyl.

Theo mdt sé phuong 4n, nhan E' 1a phenyl ma dugc thé hai lan bang nguyén
tir halogen & vi tri 2 va vi tri 6 va dugc thé tiép bé‘mg mot ph?m tt thé bd sung, tdt hon
la & vi tri 4.

Theo mdt sd phuong an, nhan E' 1a phenyl ma dugc thé hai l4n bang nguyén
ttr halogen & vi trf 2 va vi tri 6 (vi du, 2,4-diflo-dugc thé) va duogc thé tiép béng mot
phén tir thé bd sung (vi du, & vi tri 4), trong d6 phin tir thé bb sung, vi du, dugc chon

trong sd Ci.¢ alkoxy, Cis metansulfanyl, Ci.s metansulfinyl, Ci- metansulfonyl, Ci-6

20
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alkoxy-Ci.6 alkylenyl, hydroxy-Ci- alkylen, hodc tetrahydro-2H-pyran-3-yloxy, vi
du, metoxy, etoxy, metansulfonyl, metansulfonyl, metansulfonyl, hodc metoxymetyl,

ho#c 2-hydroxypropan-2-yl.

Theo mét sé phuong an, nhan E! 1a 2,6-diflorophenyl, 2,6-diflo-4-(2-hydroxy-
2-propyl)phenyl, 2,6-diflo-4-metansulfanylphenyl, 2,6-diflo-4-metansulfinylphenyl,
2,6-diflo-4-metansulfonylphenyl, 2,6-diflo-3-metoxyphenyl, 2,6-diflo-4-
metoxyphenyl, 2,6-diflo-4-(metoxymetyl)phenyl, hodc 2,6-diflo-4-(tetrahydro-2H-
pyran-3-yloxy)phenyl.

Theo mot s6 phuong 4n, G* 1a CR>.
Theo mdt s6 phuong an, G 1a N.

Theo mdt s6 phuong 4n, nhan A c6 cong thirc (A-2):

4
R (A-2);

Theo mdt s6 phuong 4n, G3 1a CR>.

Theo mdt s6 phuong an, G 1a N.

Theo mét sb phuong 4n, nhan A ¢6 cong thirc (A-2):

NZ R
|
}i A R3
R* (A-2a).

Theo mdt s phuong 4n, R? 12 H hoac halogen.

Theo mdt s6 phuong 4n, R21a F.
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Theo mdt s6 phuong 4n, R® 1a H.
Theo mdt s6 phuong 4n, R* dugc chon tir H va NHa.

Theo mdt s phuong 4n, nhan E* 1a Ce.10 aryl, ma tuy y dugc thé bang 1, 2

hoic 3, phan tir thé doc 1ap duge chon tir RE.

Theo mot sé phuong 4n, nhan E? 1a phenyl tuy y dugc thé bang 1, 2 hoic 3,

phén tir thé doc 1ap duge chon tir RE.

Theo mdt sb phuong an, nhin E? 1a phenyl ma dugc thé hai 14an & vi tri 2 va vi

tri 6 bang phan tir thé doc 1ap dugce chon tir RE.

Theo mdt s6 phuong an, nhan E* 1a heteroaryl c6 tir 5 dén 10 canh, ma tuy y

duoc thé bang 1, 2 hodc 3, phan tir thé doc 1ap duge chon tir RF.

Theo mot s6 phuong 4n, mdi nhom RE doc 14p dugc chon tir halo, Ci- alkyl,
C1.s haloalkyl, CN, OR®, C(O)R?, C(O)NR®R®, C(O)OR®, NRR®, S(O)RY,
S(O)NR®R®E, S(0),R, va S(0),NR®R®,

Theo mot sb phuong an, mdi nhém RE ddc 1ap dugce chon tir halo.

Theo mdt sd phwong 4n, nhan E* 1a phenyl ma dugc thé hai lan bang nguyén

tr halogen & vi tri 2 va vi tri 6.
Theo mét s6 phuong én, nhan E* 1a 2,6-diflorophenyl.

Theo mdt sb phuong én, nhan E? 1a phenyl ma dugc thé hai lan bang nguyén
tir halogen & vi trf 2 va vi tr 6 va dugc thé tiép béng mot phﬁn tt thé bd sung, tdt hon
1a & vi tri 4.

Theo mot s phwong dn, nhan E* 1a phenyl ma dugc thé hai l14n bang nguyén
ttr halogen & vi tri 2 va vi tri 6 (vi du, 2,4-diflo-dugc thé) va duoc thé tiép bang mot
ph?m ti thé b sung (vi dy, & vi tri 4), trong do phé”m tt thé bd sung, vi dy, dugc chon
trong s& Ci.s alkoxy, Ci.6 metansulfanyl, Ci.¢ metansulfinyl, Ci-6 metansulfonyl, Ci-6
alkoxy-C1.¢ alkylenyl, hydroxy-Ci.¢ alkylen, hodc tetrahydro-2H-pyran-3-yloxy, vi
du, metoxy, etoxy, metan sulfonyl, metansulfonyl, metansulfonyl, hoac

metoxymetyl, hodc 2-hydroxypropan-2-yl.
Theo mét sb phuong 4n, nhan E? 1a 2,6-diflorophenyl, 2,6-diflo-4-(2-hydroxy-

2-propyl)phenyl, 2,6-diflo-4-metansulfanylphenyl, 2,6-diflo-4-metansulfinylphenyl,
22
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2,6-diflo-4-metansulfonylphenyl, 2,6-diflo-3-metoxyphenyl, 2,6-diflo-4-
metoxyphenyl, 2,6-diflo-4-(metoxymetyl)phenyl, hodc 2,6-diflo-4-(tetrahydro-2H-
pyran-3-yloxy)phenyl.

Theo mot sb phuong 4n, R?, R°!, R, RY, R%2, R", R, R®, R®, RY, R va
R% doc 1ap 1a H hodc Ci.6 alkyl.

Theo mdt s phuong 4n, R* R, R** va R* doc 1ap 1a H hodc Ci6 alkyl.
Theo mdt sé phuong an, R*, R, R® va R% doc 1ap 1a H hodc Ci.6 alkyl.
Theo mdt sé phuong an, R, R®2, R®3, R* va R*® doc lap 1a H hodc Ci.6 alkyl.
Theo mot s6 phuong an, timg gbc R®', R®2, R, R* va R® 1a H.

Theo mdt s6 phuong 4n, hop chét c6 cong thuc (II-1) dudi déy:

5

(RP)
\N/ .
. 72 ‘ \/N\[(@
RO J 5
N (11-1);

trong d6 n bang 0, 1, 2 hodc 3; k bang 0, 1, 2 hodc 3, va R®, RP va nhéan A la
nhu duoc xac dinh trén ddy dbi véi cac hop chit c¢6 cong thic (I), hodc phuong an

bét ky trong s cac phuong 4n cla chung.

Theo mot s6 phuong én, hop chét co cong thirc (11-2) dudi day:

@)
N H
a9 e
Z 0
N

trong d6 n bang 0, 1, 2 hodc 3; va k bang 0, 1, 2 hodc 3, va RE, RP va nhén A

(R®)n
(I1-2);

Ja nhu duoc x4c dinh trén day ddi voi cac hop chét c6 cong thirc (I), hodc phuong an

bét ky trong s cac phuong én cla ching.

Theo mdt s6 phuong 4n, hop chét c6 cong thire (II-3) dudi déy:
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RD

Y

O

(R®)m
(II-3);
trong do m bing 0 hodc 1; vak béng 0, 1, 2 hodc 3, va RB, RP va nhan A 1a
nhu duoc xac dinh trén day ddi véi cac hop chét c6 cong thic (I), hodc phuong an
bét ky trong sd cac phuong 4n cua chung.

Theo mét s6 phuong an, hop chét co cong thire (II-4) dudi day:

(RP)

N
o "
(R%)m—> Z

(I1-4);

trong d6 m bang 0, 1, hodc 2; va k bang 0, 1, 2 hodc 3, va R®, RP va nhan A 1a
nhu duoc xéc dinh trén ddy dbi voi cac hop chét c6 cong thic (I), hodc phuong an

bét ky trong s6 cac phuong 4n cua chung.

Theo mdt s6 phuong 4n, hop chét c6 cong thirc (II-5) dudi day:

(RP)i

Y

(

\/Z\_\>

RB
(II-5);

trong do m bé‘mg 0,1, hodc 2; vak béng 0, 1,2 hodc 3, vaRB, RP va nhén A 12
nhu duoc xac dinh trén day ddi véi cac hop chét c6 cong thuc (I), hodc phuong an

bét k¥ trong sb cdc phuong 4n cta ching.

Theo mdt s6 phuwong an, hop chét co cong thirc (11-6) dudi day:
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Q o
|
N
/ N
(RB)n ' | = \[(])/
N (11-6);

(RP)k

Iz

trong d6 n bang 0, 1, 2 hogc 3; vak bang 0, 1, 2 hodc 3, va RB, RP va nhan A
14 nhu duge xé4c dinh trén ddy dbi véi cac hop chét c6 cong thirc (I), hodc phuong an

bét ky trong s6 cac phuong 4n cuia chung.

Theo mdt s6 phuong 4n, hop chat c6 cong thue (I1-7) dudi dy:

)
ﬁ N
X
(R®)n (\\ P o)

N (I1-7);

(RO)

trong d6 n béng 0, 1,2 hodc 3;vak br?mg 0, 1, 2 hodc 3, va RB, RP va nhin A
1a nhu duge xé4c dinh trén day dbi véi céc hop chat c6 cong thirc (I), hodc phuong an

bét ky trong s6 cac phuong an cta ching.

Theo mdt sé phuong 4n, hop chét c6 cong thirc (11-8) dudi day:

(RO (Nj ]
|
R9), o
e
N (II-8);

trong d6 m béng 0, 1, hodac 2; vak béng 0, 1, 2 hoic 3, va RE, RP vanhén A 1a
nhu duge x4c dinh trén ddy dbi véi cac hop chét c6 cong thie (I), hodc phuong an

bat ky trong s6 cdc phuong 4n cua ching.

Theo mot s6 phuong 4n, hop chét c6 cong thirc (11-9) dudi day:
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RP)

o)
N H
R®) N @
\j\j T
N N/ O
H

trong d6 m béng 0,1, hoac 2; vak bé’mg 0, 1,2 hodc 3, vaRB, RP vanhén A 1a

1-9);

nhu duoc xac dinh trén day ddi véi cac hop chét ¢ cong thic (I), hodc phuong dn

bét ky trong s6 cac phuong 4n ctia chung.

Theo mdt s6 phuong 4n, hop chét c6 cong thire (II-10) dudi day:

—
N H

|
L ®)
)
N~ N
H (11-10);

(RO

(R®),

trong d6 n bang 0, 1, 2 hodc 3; va k bang 0, 1, 2 hodc 3, va RE, RP va nhén A
1a nhu duge xé4c dinh trén day dbi véi céc hop chét c6 cong thirc (I), hodc phuong an
bat ky trong sd cc phuong én clia chung.

Theo mot s6 phuong an, hop chét nay co thé dugc chon tlr cac hop chét sau:

5-amino-N-{4-[3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-diflorophenyl)-
1,3-thiazol-4-carboxamit;

N-{4-[3-aminopiperidin-1-yl]quinolin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-
4-carboxamit;

5-amino-N-{4-[3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-yl}-2-(2,6-diflo-
rophenyl)-1,3-thiazol-4-carboxamit;

N-{4-[3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-yl}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;

5-amino-N-{7-[3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-yl}-2-(2,6-diflo-
rophenyl)-1,3-thiazol-4-carboxamit;

26
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N-{7-[3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-y1}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-bpyridin-5-yl} -2-(2,6-difl-
orophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-yl}-6-(2,6-difl-
orophenyl)-5-flopyridin-2-carboxamit;
3-amino-N-{4-[3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-y1}-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-yl }-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-yl]-6,7-dihydro-5H-xyclopenta[ b]pyridin-
3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xyclopent-
a[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[ b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin- 1-yl]-7-metoxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-yl]-7-xyano-6,7-dihydro-5 H-xyclopental -
blpyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;

5-amino-N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-7-metyl-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1.3 -thiazol-4-carboxamit;
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5-amino-N-{4-[3-aminopiperidin-1-yl]-7-0x0-6,7-dihydro-5H-
xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
N-{4-[3-aminopiperidin-1-y1]-6,7-dihydro-5H-xyclopenta[ b]pyridin-3 -yl}-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-
xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
3-amino-N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopent-
a[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
5-amino-N-{4-[3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-xyclopent-
a[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-6,7-dihydro-5 H-x-
yclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{7-[3-amino-4-hydroxypiperidin-1-yl]thieno[3,2-b]pyridin-6-y1}-
2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-y1]-5,6,7,8-tetrahydro-1,8-naphthyridin-3-
y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
3-amino-N-{4-[3-aminopiperidin-1-yl1]-5,6,7,8-tetrahydro-1 ,8-naphthyridin-3-
y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-5,6,7,8-tetrahydro-1,8-naphthyridin-3-yl}-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
5-amino-N-{4-[3-aminopiperidin-1-y1]-1H-pyrazolo[3,4-b]pyridin-5-yl }-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[3-aminopiperidin-1-yl]-1 H-pyrazolo[3,4-b]pyridin-5-y1}-2-(2,6-difloro-
phenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
blpyridin-5-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;

N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl] -7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
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3-amino-N-{4-[3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
blpyridin-5-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5 -yl}-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
5-amino-N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
5-amino-N-{4-[3-amino-5-(triflometyl)piperidin-1-yl]-2,3-dihydrofuro[2,3-5]-
pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[3-amino-5-(triflometyl)piperidin-1-yl]-2,3-dihydrofuro[2,3 -b]pyridin-5-
y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
5-amino-N-{4-[3-amino-5-(triflometyl)piperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-
carboxamit;
N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
3-amino-N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
5-amino-N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
3-amino-N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl} -6-(2,6-diflorophenyl)-5-flopyridin-2-
carboxamit;
5-amino-N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-
carboxamit;
N-{4-[3-aminopiperidin-1 -yl]-7-0x0-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-

y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
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N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(4-etoxy-2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;

N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;

5-amino-N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xyclopent-
a[ b]pyridin-3-yl}-2-(2,6-diflo-3-metoxyphenyl)-1,3-thiazol-4-carb oxamit;

5-amino-N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-x-
yclopenta[b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1 ,3-thiazol-4-carboxamit;

N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diflo-3-metoxyphenyl)-5 -flopyridin-2-carboxamit;

N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-6-(2,6-diflo-3-metoxyphenyl)-5 -flopyridin-2-carboxamit;

5-amino-N-[4-(3-amino-3-metylpiperidin-1-yl)-6,7-dihydro-5 H-xyclopenta[ -
Ipyridin-3-yl]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;

N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[ b]pyridin-3-y1}-6-[2,6-diflo-4-(metylthio)phenyl]-5 -flopyridin-2-
carboxamit;

N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfinyl)phenyl] -5-flopyridin-2-
carboxamit;

N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5 -flopyridin-2-carboxamit; va

N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[ b]pyridin-3-y1}-6-[2,6-diflo-4-(metylsulfonyl)phenyl]-5 -flopyridin-2-
carboxamit;

3-amino-N-{4-[3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopent-
a[b]pyridin-3-yl}-6-(2,6-diflorophenyl)pyrazin-2-carboxamit;

N-{4-[3-amino-4-hydroxy-4,5-dimetylpiperidin-1 -yl]-7-hydroxy-6,7-dihydro-

5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
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N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-6-[2,6-diflo-4-(metoxymetyl)phenyl]-5 -flopyridin-2-carboxamit;

N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
blpyridin-5-y1}-6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5 -flopyridin-2-
carboxamit

N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-54-
xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(metoxymetyl)phenyl]-5 -flopyridin-2-
carboxamit;

N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5 -flopyridin-2-
carboxamit

N-{4-[3-amino-5-xyclopropyl-4-hydroxypiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-
carboxamit

N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
blpyridin-5-yl}-6-[2,6-diflo-4-(tetrahydro-2H-pyran-3-yloxy)phenyl]-5 -flopyridin-2-
carboxamit;

N-{4-[3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta-
[b]pyridin-3-yl}-6-[2,6-diflo-4-(tetrahydro-2 H-pyran-3-yloxy)phenyl]-3 -flopyridin-
2-carboxamit

3-amino-N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-y1]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit

N-{4-[3-amino-5-(triflometyl)piperidin-1-yl] -7-hydroxy-6,7-dihydro-5H-xycl-
openta[b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-flopyridin-2-
carboxamit;

N-{4-[3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-yl}-6-
(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxamit;

N-{4-[3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
b]pyridin-5-yl}-6-(2,6-diflo-3-metoxyphenyl)-5 -flopyridin-2-carboxamit;
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5-amino-N-{4-[3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit; va
5-amino-N-{4-[3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit.
Theo mot s phuong an, hop chat nay c6 thé duoc chon tir cac hop chat sau:
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-diflorophenyl)-1,3-
thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-y1}-2-(2,6~
diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{7-[(3S)-3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{7-[(3S)-3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-1 H-pyrolo[2,3-b]pyridin-5-y1}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-yl}-2-(2,6-difl-
orophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-
yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-yl }-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;

N-{4-[(3S)-3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-yl }-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
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3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5-
y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[(38)-3-aminopiperidin-1-y1]-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-
y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-7-hydroxy-6,7-dihydro-5 H-xycl-
openta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S5)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xyclopenta[ b]-
pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-y1]-(7R)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin- 1-y1]-7-metoxy-6,7-dihydro-5 H-xyclo-
penta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-metoxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7S)-7-metoxy-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-xyano-6,7-dihydro-5 H-xyclop-
enta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-xyano-6,7-dihydro-5H-X-
yclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
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5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7S)-7-xyano-6,7-dihydro-5H-xy-
clopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-7-metyl-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-hydroxy-7-metyl-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-
carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7S)-7-hydroxy-7-metyl-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-
carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-0x0-6,7-dihydro-5 H-xyclopent-
a[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(35)-3-aminopiperidin-1-yl]-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-
y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[(38)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta[ b]-
pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl] -(78)-7-hydroxy-6,7-dihydro-5H-xyclopen-
ta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xycl-
openta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
3-amino-N-{4-[(35)-3-aminopiperidin-1-y1]-(7R)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carb oxamit;
3-amino-N-{4-[(3S)-3-aminopiperidin- 1-y1]-(7S)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
5-amino-N-{4-[(3R,4R)-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
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5-amino-N-{4-[(3S,4S)-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{4-[(3R,4S)-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{4-[(3S,4R)-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5 H-x-
yclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;
5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl1]-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-
carboxamit;
5-amino-N-{7-[(3R,4R)-3-amino-4-hydroxypiperidin-1-yl]thieno[3,2-
b]pyridin-6-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{7-[(3R,4S)-3-amino-4-hydroxypiperidin-1-yl|thieno[3,2-
b]pyridin-6-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl1]-5,6,7,8-tetrahydro-1,8-
naphthyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-5,6,7,8-tetrahydro-1,8-
naphthyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[(35)-3-aminopiperidin-1-y1]-5,6,7,8-tetrahydro-1,8-naphthyridin-3 -yl}-
6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrazolo|3,4-b]pyridin-5-yl}-
2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrazolo[3,4-b]pyridin-5-yl}-2-(2,6-d-
iflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
b]pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-

carboxamit;
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N-{4-[(3R.4R,5S)-3-amino-4-hydroxy-5-metthylpiperidin-1-yl]-(7R)-7-
hydroxy-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;

N-{4-[(3R.4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-(7S)-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-
carboxamit;

3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
blpyridin-5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3 -b]pyridin-
5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;

5-amino-N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-di-
hydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;

N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;

5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-y1]-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit;

N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-2,3-dihydrofuro[2,3-
b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;

5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-
carboxamit,

5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-(7R)-7-
hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-y1} -2-(2,6-diflorophenyl)-1,3-
thiazol-4-carboxamit,

5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-y1]-(75)-7-
hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-3 -yl}-2-(2,6-diflorophenyl)-1,3-
thiazol-4-carboxamit,

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xy-
clopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit;
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N-{4-[(38,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit,
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl] -(78)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit,
3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-
carboxamit;
3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-
carboxamit;
3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(75)-7-hydroxy-6.7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-
carboxamit;
5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-
carboxamit,
5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-
carboxamit;
5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7S)-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-
carboxamit;
3-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-7-
hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-3 -yl}-6-(2,6-diflorophenyl)-5-

flopyridin-2-carboxamit;

3-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-(7R)-7-

hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-yl} -6-(2,6-diflorophenyl)-5-

flopyridin-2-carboxamit;
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3-amino-N-{4-[(3R,4R,5S5)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-(75)-7-
hydroxy-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;
5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-
hydroxy-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-
thiazol-4-carboxamit;
5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-(7R)-7-
hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-
thiazol-4-carboxamit;
5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-(75)-7-
hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-
thiazol-4-carboxamit;
N-{4-[(35)-3-aminopiperidin-1-yl]-7-o0x0-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
N-{4-[(3R.,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-(4-etoxy-2,6-diflorophenyl)-5 -flopyridin-
2-carboxamit;
N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(4-etoxy-2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;
N-{4-[(3R.4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-(7S)-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(4-etoxy-2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;
N-{4-[(3R 4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xycl-
openta| b]pyridin-3-yl}-2-(2,6-diflo-3-metoxyphenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1,3-thiazol-4-carboxamit;
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5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-5 H-
xyclopenta[b]pyridin-3-yl}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-carboxamit;

5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-
carboxamit;

5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-

carboxamit;
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5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-y1]-(7S)-7-hydroxy-6,7-di-

hydro-5H-xyclopenta[ b]pyridin-3-yl}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-
carboxamit;
N-{4-[(35)-3-aminopiperidin-1-y1]-7-hydroxy-6,7-dihydro-5 H-xyclopenta[ b]-
pyridin-3-yl}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxamit;
N-{4-[(38)-3-aminopiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[b]pyridin-3-yl}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxamit;
N-{4-[(35)-3-aminopiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[b]pyridin-3-yl}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxamit;
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xy-
clopenta[ b]pyridin-3-yl}-6-(2,6-diflo-3-metoxyphenyl)-5 -flopyridin-2-carboxamit;
N-{4-[(38,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[ b]pyridin-3-y1}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-
carboxamit;
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-y1}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-
carboxamit;
5-amino-N-[4-((3R)-3-amino-3-metylpiperidin-1-yl)-6,7-dihydro-5 H-xyclope-
nta[b]pyridin-3-yl]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
5-amino-N-[4-((3S)-3-amino-3-metylpiperidin-1-yl)-6,7-dihydro-5 H-xyclope-
nta[b]pyridin-3-yl]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;
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N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta[ b]-
pyridin-3-yl}-6- [2,6-diflo-4-(metylthio)phenyl]-5-flopyridin-2-carboxamit;
N-{4-[(3S5)-3-aminopiperidin-1-y1]-(7R)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[ b]pyridin-3-y1}-6-[2,6-diflo-4-(metylthio)phenyl]-5 -flopyridin-2-carboxamit;
N-{4-[(35)-3-aminopiperidin-1-y1]-(75)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(metylthio)phenyl] -5-flopyridin-2-carboxamit;
N-{4-[(385)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta[ b]-
pyridin-3-yl}-6- [2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-y1]-(7R)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[ b]pyridin-3-yl}-6- [2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxamit;
N-{4-[(38)-3-aminopiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-5H-xyclopen-
ta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5 -flopyridin-2-carboxamit;
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xy-
clopenta[b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5 -flopyridin-2-
carboxamit,
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-
carboxamit,
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7S)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-y1}-6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-
carboxamit,
N-{4-[(35)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xyclopenta[ b]-
pyridin-3-y1}-6-[2,6-diflo-4-(metylsulfonyl)phenyl] -5-flopyridin-2-carboxamit;
N-{4-[(3S)-3-aminopiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-5 H-xyclopen-
ta[b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfonyl)phenyl]-5 -flopyridin-2-carboxamit;
N-{4-[(3S5)-3-aminopiperidin-1-y1]-(75)-7-hydroxy-6,7-dihydro-5H-xyclopen-
ta[b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfonyl)phenyl]-5 -flopyridin-2-carboxamit;
3-amino-N-{4-[(3S)-3-aminopiperidin- 1-yl]-7-hydroxy-6,7-dihydro-5 H-xycl-

openta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)pyrazin-2-carboxamit;
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3-amino-N-{4-[(35)-3-aminopiperidin-1-y1]-(7R)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b|pyridin-3-yl} -6-(2,6-diflorophenyl)pyrazin-2-carboxamit;

3-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-(7S)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)pyrazin-2-carboxamit;

N-{4-[(3R,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1 -yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl} -6-(2,6-diflorophenyl)-5-flopyridin-2-
carboxamit;

N-{4-[(3R.4R,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-y1]-(7R)-7-
hydroxy-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-y1} -6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;

N-{4-[(3R,4S,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-y1]-(7R)-7-
hydroxy-6,7-dihydro-5H-xyclopenta| b]pyridin-3-y1} -6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;

N-{4-[(3R,4R,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-y1]-(75)-7-
hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3 -yl}-6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;
| N-{4-[(3R,4S,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-(75)-7-

hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3 -yl}-6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1 -yl]-7-hydroxy-6,7-dihydro-5 H-xy-
clopenta[b]pyridin-3-yl}-6- [2,6-diflo-4-(metoxymetyl)phenyl]-5-flopyridin-2-
carboxamit;

N-{4-[(35,5R)-3-amino-5-metylpiperidin-1-yl] -(7R)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-y1}-6-[2,6-diflo-4-(metoxymetyl)phenyl]-5 -flopyridin-2-
carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl] -(78)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(metoxymetyl)phenyl] -5-flopyridin-2-

carboxamit;
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N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(metoxymetyl)phenyl]-5-

flopyridin-2-carboxamit;

N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-
6,7-dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6- [2,6-diflo-4-(metoxymetyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(3R.4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-(7S)-7-hydroxy-
6,7-dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6- [2,6-diflo-4-(metoxymetyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(38,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xy-
clopenta[ b]pyridin-3-yl1}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(38,5R)-3-amino-5-metylpiperidin-1-yl]-(7S)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(3R 4R,5S)-3-amino-5-xyclopropyl-4-hydroxypiperidin-1-yl]-7-
hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-3-y1} -6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxamit;

N-{4-[(3R,4R,5S)-3-amino-5-xyclopropyl-4-hydroxypiperidin-1-yl]-(7R)-7-
hydroxy-6,7-dihydro-5 H-xyclopenta[ b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-

flopyridin-2-carboxamit;

N-{4-[(3R.4R,55)-3-amino-5-xyclopropyl-4-hydroxypiperidin-1-y1]-(75)-7-
hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-3 -yl}-6-(2,6-diflorophenyl)-5-

flopyridin-2-carboxamit;
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N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-[2,6-diflo-4-(tetrahydro-2 H-pyran-3-
yloxy)phenyl]-5-flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xy-
clopenta[b]pyridin-3-y1}-6-[2,6-diflo-4-(tetrahydro-2H-pyran-3 -yloxy)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7R)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl1}-6-[2,6-diflo-4-(tetrahydro-2 H-pyran-3-
yloxy)phenyl]-5-flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-(7S)-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl1}-6-[2,6-diflo-4-(tetrahydro-2 H-pyran-3-
yloxy)phenyl]-5-flopyridin-2-carboxamit;

3-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-di-
hydrofuro[2,3-b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-7-hydroxy-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-y1}-6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5-
flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-(7R)-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1-
metyletyl)phenyl]-5-flopyridin-2-carboxamit;

N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-(75)-7-hydroxy-6,7-
dihydro-5H-xyclopenta[ b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1-
metyletyl)phenyl]-5-flopyridin-2-carboxamit;

N-{4-[(3S, 5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-
5-y1}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxamit;

N-{4-[(3R, 4R, 5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-

carboxamit;
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5-amino-N-{4-[(3R,4S,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-
2,3-dihydrofuro[2,3-b]pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit;

va

5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-
2,3-dihydrofuro[2,3-b]pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit.

Cén phai hiéu thém rang mot s& dau hiéu nhit dinh theo sang ché, ma dé ro
rang, duge boc 10 trong pham vi cac phuong 4n riéng biét, cling co thé dugc két hop
thanh mot phuong an (trong khi cdc phuong an dugc dy dinh két hop nhu dugce thé
hién & nhiéu dang phu thudc). Nguoc lai, cac d4u hiéu khac nhau theo sdng ché ma,
dé ngén gon, di dugc boc 1§ trong pham vi cia mot phuong an, cling ¢6 thé duoc
tach riéng hodc két hop lai theo céch thich hop. Do do, du tinh rang cac dau hidu da
dugc mo ta la cdc phuong an vé cac hop chét c6 cong thic (1) ¢6 thé dugc két hop

trong td hop thich hop bét ky.

Trong ban md ta nay, mot s6 diu hiéu nhat dinh ctia cac hop chat dugc boc 16
thanh nhém hodc trong cac khoang. Cac tac gia sang ché du dinh ring ban mo ta nay
bao gdm ting tap hop con thanh vién cla cac nhém nay va cac khoang nay. Vi du,
thuét nglt "Ci.¢ alkyl" dac biét nham dé boc 16 riéng (khong gidi han) metyl, etyl, Cs
alkyl, Cs4 alkyl, Cs alkyl, va Cs alkyl.

Thuét nglt "c6 n canh", trong d6 n la s6 nguyén, thuong mo ta s6 lugng
nguyén tr tao thanh nhén trong mot gbc khi s6 lugng nguyén tu tao thanh nhan 1a n.
Vi du, piperidinyl 1a vi du vé nhan heteroxycloalkyl ¢6 6 canh, pyrazolyl la vi du vé
nhan heteroaryl ¢6 5 canh, pyridyl 1a vi du vé nhan heteroaryl c6 6 canh, va 1,2,3,4-
tetrahydro-naphtalen 1a vi du vé nhom xycloalkyl c6 10 canh.

Trong ban mo ta nay, cac bién x4c dinh cac nhom lién két hoa tri hai dugc boc
16. Céc tac gia sang ché du dinh rang mdi phan tir thé ndi bao gbm ca dang phan tir
thé ndi xudi va ndi nguge. Vi du, -NR(CRR"),- bao gom ca -NR(CR'R")n- va
-(CRR");NR- va nhim dé boc 16 riéng ting dang. Néu ciu truc doi héi nhém lién
két, thi cac bién Markush da duoc liét ké cho nhém d6 can dwgc hicu la cac nhom
lién két. Vi du, néu cAu truc yéu cau nhém lién két va dinh nghia nhém Markush cho
bién d6 lidt ké "alkyl" hodc "aryl" thi cAn phai hidu ring "alkyl" hodc "aryl" 1an luot

thé hién nhém alkylen hodc nhém arylen lién két.
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Thuat ngtt "duoc thé" c6 nghia 1a nguyén ti hodc nhém bao gdm cac nguyén
tit chinh thuc thay thé hydro lam "phan tir thé" gén vao nhom khac. Thuét ngfr "dugc
thé", trir khi c6 quy dinh cu thé khéc, dugc dung @& chi muc d6 thé bat ky, vi du, thé
mot 14n (mono), hai lan (di), ba 1an (tri), bén lan (tetra) hodc nam lan (penta), khi
dugc phép thay thé. Cac phén t thé doc 1ap duoc chon, va thay thé c6 thé & vi trf bat

ky ma tiép can dugc vé mit hoa hoc. Can phai hiéu rang viéc the trén nguyén tir nhat

r
A

dinh bi gi¢i han boi hoa tri. Thuat ngfr "tuy y duge thé" c6 nghia la khong dugce thé
hoic duge thé. Thuat ngit "dugc thé" ¢6 nghia 1a nguyén tt hydro dugc loai bd va thé
bang phan ti thé. Mot phdn tir thé héa tri hai, vi dy, oxo, ¢6 thé thé hai nguyén tir

hydro.

Thuat ngft "Cum" biéu thi khoang ma bao gom ca cac dieém cudi, trong do n va
m 12 sb nguyén va biéu thi so luong nguyén tir cacbon. Céac vi du bao gom Ci.4, Ci-6

va cac nhom tuong tu.

Thuét ngit "alkyl" dugc st dung riéng r€ hodc két hop véi cac thuét ngit khéc,
dé chi nhém hydrocacbon no ma co thé 1a mach théng hodc mach nhanh. Thuat ngtt
"Cp.m alkyl", dé chi nhom alkyl ¢6 tir n dén m nguyén tir cacbon. Nhom alkyl tuong
ung voi alkan c6 mot lién két C-H duoc thé bang diém gan ctia nhom alkyl vao phan
con lai cua hop chat nay. Theo mot s phuong 4n, nhém alkyl chua tir 1 dén 6
nguyén tir cacbon, tir 1 dén 4 nguyén tir cacbon, tur 1 dén 3 nguyén tir cacbon, hodc 1
dén 2 nguyén tit cacbon. Céc vi du vé gbc alkyl bao gdm, nhung khong chi giGi han
&, cac nhom vé mit héa hoc nhu metyl, etyl, n-propyl, isopropyl, n-butyl, fert-butyl,
isobutyl, sec-butyl; cac thé twong dong bac cao hon nhu 2-metyl-1-butyl, n-pentyl, 3-
pentyl, n-hexyl, 1,2,2-trimetylpropyl va cac nhom tuong tu.

Thuat ngit "alkenyl" dugc su dung riéng r€ hodc két hop voi cac thuat ngft
khac, dé chi nhém hydrocacbon mach thang hodc mach nhanh tuong tmg véi nhém
alkyl c6 mot hoac nhiéu nbi d6i cacbon-cacbon. Nhom alkenyl twong tmg véi alken
¢6 mot lién két C-H duoc thé béng diém gén ctia nhoém alkenyl vao phﬁn con lai cua
hop chat nay. Thuét ngt "Cam alkenyl" dugc ding dé chi nhom alkenyl c6 tir n dén
m nguyén tu cacbon. Theo mot sd phuong én, gbc alkenyl chira tir 2 dén 6, tir 2 dén

4, hodc tir 2 dén 3 nguyén tir cacbon. Cac nhom alkenyl lam vi du bao gdm, nhung

45

45/287



42322

khong chi gii han 6, etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl va cac

nhom tuong tu.

Thuat ngit "alkynyl" dugc st dung riéng r€ hodc két hop voi cac thuat ngir
khac, dé chi nhém hydrocacbon mach thang hoic mach nhanh twong tmg v6i nhom
alkyl c6 mot hodc nhiéu ndi ba cacbon-cacbon. Nhém alkynyl twong ung v6i alkyn
¢6 mot lién két C-H dugc thé bang diém gan ctia nhom alkyl vao phan con lai clia
hop chat nay. Thuat ngit "Cn.m alkynyl" @& chi nhém alkynyl c6 tir n dén m nguyén ti
cacbon. Cac nhom alkynyl 1am vi du bao gdm, nhung khong chi gidi han 6, etynyl,
propyn-1-yl, propyn-2-yl va cac nhom tuong tu. Theo mot s6 phuong an, gbc alkynyl

chtra tir 2 dén 6, tir 2 dén 4, hodc tir 2 dén 3 nguyén tir cacbon.

Thuat ngt "alkylen", mot cach riéng r€ hoac két hop vé6i cac thuat ngit khac,
@8 chi nhom lién két alkyl hoa tri hai. Nhom alkylen twong ting vé mat hinh thtc v6i
alkan c6 hai lién két C-H duoc thé bing diém gin nhom alkylen vao phan con lai ctia
hop chét nay. Thuat ngft "Cnm alkylen" dugc dung dé chi nhém alkylen c6 tir n dén
m nguyén tir cacbon. Cac vi du vé cac nhom alkylen bao gom, nhung khong chi gi6i
han 0, etan-1,2-diyl, propan-1,3-diyl, propan-1,2-diyl, butan-1,4-diyl, butan-1,3-diyl,
butan-1,2-diyl, 2-metyl-propan-1,3-diyl va cdc nhom tuong tu.

Thuét ngit "alkoxy" dugc ding mot cach riéng r& hodc két hop véi cac thuat
ngit khac dé chi nhom c6 cong thirc -O-alkyl, trong d6 nhém alkyl 1a nhu duoc xac
dinh trén day. Thuat ngit "Cp.m alkoxy" dé chi nhom alkoxy, nhom alkyl ma cé tir n
dén m nguyén tit cacbon. Cac nhém alkoxy lam vi du bao gdm metoxy, etoxy,
propoxy (vi du, n-propoxy va isopropoxy), t-butoxy va cac nhom tuong tu. Theo mdt
s6 phuong an, nhom alkyl co tur 1 dén 6, tir 1 dén 4, hodc tir 1 dén 3 nguyén tir

cacbon.

Céac thuat ngit "halo" hodc "halogen" dugc dung riéng r€ hoac két hop v&i céc

thuat ngtt khac, dé chi flo, clo, bromo va iodo.

Thuat ngft "haloalkyl" dugc dung trong ban md ta nay dé chi nhom alkyl
trong d6 mot hodc nhiéu nguyén ti hydro da duoc thé bang nguyén tir halogen.
Thuét ngtt "Cp-m haloalkyl" dé chi nhom alkyl Cpm €O tir n dén m nguyén tir cacbon,
va tir it nhat mot dén {2(n dén m)+1} nguyén tir halogen, ma ching c6 thé 1a gidng

nhau hoic khéc nhau. Theo mdt sd phuong én, nguyén tir halogen 1a nguyén tu flo.
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Theo mét sd phuong 4n, nhém haloalkyl ¢6 tir 1 dén 6 hodc tir 1 dén 4 nguyén t
cacbon. Cac nhom haloalkyl lam vi du bao gém CF3, CoFs, CHF,, CCls, CHCl,,
CyCls va cac nhom tuong ty. Theo mot s6 phuong 4n, nhom haloalkyl 12 nhom

floalkyl.

Thuat ngit "haloalkoxy" duoc dung mot cach riéng r& hodc két hop véi cac
thuat nglt khac dé chi nhom c6 cong thitc -O-haloalkyl, trong d6 nhém haloalkyl 1a
nhu dugc x4c dinh trén ddy. Thuét nglt "Chm haloalkoxy" dugc dung dé chi nhom
haloalkoxy, nhom haloalkyl ma c¢é tur n dén m nguyén tir cacbon. Vi duy, cic nhom
haloalkoxy bao gdm triflometoxy va cac nhom tuong tw. Theo mot s6 phuong 4n,

nhom haloalkoxy c6 tur 1 dén 6, tr 1 dén 4, hodc tir 1 dén 3 nguyén ti cacbon.
Thuét ngtt "amino" dugc dung dé chi nhom c6 cdng thitc ~NHa.
Thuét ngtt "carbamyl" dugc dung dé chi nhom c6 cong thire —C(=O)NHa.

Thuét ngit "carbonyl" dugc dung mt cach riéng ré€ hodc két hop v6i cac thuét

ngit khéc, dé chi nhém -C(=0)-, ma con ¢6 thé duge viét & dang C(O).
Thuét ngtt "carboxy" dugc dung dé chi nhém c6 cong thire —C(=0)OH.

Thuét nglt "oxo" dugc dung dé chi oxy ¢ dang phan ti thé hoa tri hai, tao ra
nhém carbonyl, hodc da dugc gén vao nguyén ti khac loai tao ra nhom sulfoxit hodc

nhom sulfon, hoic nhom N-oxit.

Thuét ngir "thom" dugc dung dé chi vong cacbon hodc di vong c6 mdt hodc
nhiéu cac nhan khong no & nhiéu vi trf ¢6 tinh chét cua vong thom (ttrc 1a ¢6 (4n + 2)

dién t& OJ (pi) bi chuyén vi tri, trong d6 n la s6 nguyén).

Thuét ngtt "aryl" dugc dung riéng r€ hoac két hop véi cac thuat ngit khac, dé
chi nhém hydrocacbon thom, ma co thé 1a mét vong hodc da vong (vi du, ¢6 2, 3
hodc 4 nhan ngung tu). Thuét nglt "Com aryl" dugc dung dé chi nhém aryl c6 tir n
dén m nguyén tir cacbon trén nhan. Cac nhém aryl bao gdm, vi du, phenyl, naphtyl,
antraxenyl, phenanthrenyl, indanyl, indenyl va cac nhom tuong tu. Theo mét sb
phuong an, cac nhom aryl co tur 6 dén 20 nguyén tit cacbon, tir 6 dén 15 nguyén ti
cacbon, hodc tir 6 dén 10 nguyén t& cacbon. Theo mot s6 phuong 4n, nhém aryl 1a

phenyl.
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Thuat ngit "heteroaryl” hodc "thom khéc loai" dugc dung mot cach riéng 1€
hodc két hop voi cac thuat ngit khac, dé chi mot vong hodc nhiéu vong di vong thom
c6 it nhat mot nguyén tir trén nhén 1a nguyén tir khac loai dugc chon tir luu huynh,
oxy, va nito. Theo mot sd phuong 4n, nhan heteroaryl ¢6 1, 2, 3 hodc 4 nguyén t
khéc loai trén nhin doc 14p dugc chon tir nito, luu huynh va oxy. Theo mét s6
phuong an, nguyén tr N bét ky tao ra nhén trong gbc heteroaryl c6 thé 1a N-oxit.
Theo mét sd phuong 4n, heteroaryl c6 tir 5 dén 10 nguyén ti trén nhan bao gom
nguyén tir cacbon va 1, 2, 3 hodc 4 nguyén tr khac loai trén nhan doc lap dugc chon
tu nito, luu huynh va oxy. Theo mot s6 phuong 4n, heteroaryl ¢6 5 dén 6 nguyén tir
trén nhan va 1 hodc 2 nguyén tir khéc loai trén nhén doc lap duoc chon tir nito, luu
huynh va oxy. Theo mot sb phuong 4n, heteroaryl 12 nhan c6 ndm canh hodc nhan
heteroaryl c6 sau canh. Cac nhom heteroaryl lam vi du bao gdm, nhung khong chi
gi6i han &, pyridin, pyrimidin, pyrazin, pyridazin, pyrol, pyrazol, azolyl, oxazol,
thiazol, imidazol, furan, thiophen, quinolin, isoquinolin, indol, benzothiophen,
benzofuran, benzisoxazol, imidazo[1,2-b]thiazol, imidazo[1,2-b]pyridazin, purin,
furopyridin (vi dy, furo[3,2-b]pyridin), thienopyridin (vi du, thieno[3,2-b]pyridin)

hodc nhom tuong tu.

Nhan heteroaryl ¢ nim canh 1a nhom heteroaryl c6 ndm nguyén ti trén nhan,
trong d6 mot hodc nhiéu (vi du, 1, 2 hodc 3) nguyén ti trén nhan doc lap duge chon
tr N, O, va S. Cac nhan heteroaryl ndm canh lam vi du bao gém thienyl, furyl,
pyrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-
triazolyl, tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-
thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl va 1,3,4-

oxadiazolyl.

Nhan heteroaryl c6 sau canh la nhém heteroaryl c6 sau nguyén tr trén nhén,
trong d6 mot hoac nhiéu (vi du, 1, 2 hodc 3) nguyén ti trén nhan doc lap duge chon
tir N, O, va S. Nhén heteroaryl séu canh 1am vi du 1a pyridyl, pyrazinyl, pyrimidinyl,

triazinyl va pyridazinyl.

Thuét ngit "xycloalkyl" dugc ding mot cach riéng r€ hodc két hop v6i cac
thuat nglt khac, dé chi hé nhan hydrocacbon khong thom, no, mot vong, hai vong

hodc da vong, bao gdm nhém alkyl va nhom alkenyl da dugc dong vong. Thuat ngir

48

48/287



42322

"Cpm xycloalkyl" dugc dung dé chi xycloalkyl ma ¢6 tir n dén m nguyén tir cacbon
trén canh cta nhan. Cac nhém xycloalkyl co thé bao gdm mot vong hodc nhiéu vong
(vi dy, c6 2, 3 ho#ic 4 nhan ngung tu) cac nhém va cdc nhom vong xodn. Cac nhom
xycloalkyl co thé ¢ 3, 4, 5, 6 hodc 7 nguyén tir cacbon tao thanh nhan (Cs.7). Theo
moét s6 phwong an, nhom xycloalkyl c6 tir 3 dén 6 canh trén nhén, tir 3 dén 5 canh
trén nhan, hodc 3 dén 4 canh trén nhan. Theo mot ) phuong an, nhéom xycloalkyl 1a
mét vong. Theo mot s phuong 4n, nhom xycloalkyl 1a mot vong hodc hai vong.
Theo mét sb phuong an, nhém xycloalkyl 1a nhom Cs.s xycloalkyl mot vong. Cac
nguyén t& cacbon tao thanh nhén cuia nhém xycloalkyl co thé tuy y duoc thé bang
oxo hoidc sulfido. Cdc nhom xycloalkyl con bao gbm xycloalkyliden. Vi duy, céc
nhom xycloalkyl bao gdbm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xyclopentenyl, xyclohexenyl, xyclohexadienyl, norbornyl, norpinyl,
bixyclo[2.1.1]hexanyl, bixyclo[1.1.1]pentanyl va cdc nhém tuong ty. Theo mot s6
phuong 4n, xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.
Dinh nghia vé xycloalkyl con bao g0m cic gbc ma c6 mot hodc nhiéu nhan thom
ngung tu (tuc la co lién két chung véi) vai nhan xycloalkyl, vi du, cac chét dan xuét
benzo hodc thienyl cia xyclopentan, xyclohexan va cdc nhém tuong ty. Nhom
xycloalkyl chira nhan thom da ngung tu co6 thé duoc gan qua nguyén tu bét ky tao ra

nhan bao gdbm nguyén ti tao ra nhan cua nhan thom da duoc ngung tu.

Thuét ngit "heteroxycloalkyl" dugc ding mot cach ri€ng r&€ hodc két hop véi
cac thuat ngit khac, dé chi nhan hoic hé nhan khong thom, ma cé thé tuy y chta mot
hodc nhiéu nhom alkenylen lam phan ctia cAu trac nhan, ma c6 it nhat mot nguyén t
trén nhan 13 nguyén to khac loai doc ldp dugc chon tur nito, lvu huynh oxy va
phospho, va c6 tur 4 dén 10 canh trén nhan tir 4 dén 7 canh trén nhan hoic 4 dén 6
canh trén nhan. Heteroxycloalkyl bao gdm céc nhom heteroxycloalkyl mot vong c6
4,5, 6, va 7 canh. Cac nhom heteroxycloalkyl co thé bao gé)m mdt vong hodc hai
vong (vi du, ¢6 hai nhén dd duoc ngung tu hodc da dugc béc céu) cac hé nhan. Theo
mdt s6 phuwong an, nhém heteroxycloalkyl la nhém mot vong ¢6 1, 2 hodc 3 nguyén
tir khac loai doc 1ap dugc chon tir nito, luu huynh va oxy. Cac nguyén ti cacbon tao
ra nhan va cdc nguyén ti khac loai ciia nhom heteroxycloalkyl c6 thé tiy v duoc thé
bang oxo hogc sulfido (vi du, C(=0), S(=0), C(=S), hodc S(=0)2, v.v.) hodc nguyén

tir nito ¢6 thé duge tao bac bdn. nhém heteroxycloalkyl c6 thé dugc gan qua nguyén
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tt cacbon tao ra nhan hodc nguyén tr khac loai tao ra nhan. Theo mot sb phuong 4an,
nhém heteroxycloalkyl chtra tir 0 dén 3 lién két doi. Theo mot sb phuong én, nhém
heteroxycloalkyl chtra tir 0 dén 2 lién két doi. Pinh nghia vé heteroxycloalkyl con
bao gdm ca céac gbc ma c6 mot hoic nhiéu nhan thom ngung tu (tirc 1a ¢6 lién két
chung vé6i) v6i nhén heteroxycloalkyl, vi du, céc chét din xuét benzo hozc thienyl
cta piperidin, morpholin, azepin, v.v.. Nhom heteroxycloalkyl chira nhén thom da
ngung tu co thé dugc gan qua nguyén t bét ky tao ra nhan bao gdm nguyén tir tao ra
nhan cua nhan thom da dugc ngung tu. Céac vi du vé nhém heteroxycloalkyl bao gdm
azepan, azetidin, diazepan (vi du, 1,4-diazepan), dihydrobenzofuran, dihydrofuran,
dihydropyran, piperazin, piperidin, pyrolidin, pyran, morpholin, tetrahydropyran,

tetrahydrofuran, 1, 2, 3, 4-tetrahydroquinolin, thiomorpholin, va cdc nhom tuong ty.
Thuét ngit "vong cacbon" dugc dung dé chi nhom aryl hodc nhém xycloalkyl.

Thuét ngtr "di vong" dugc dung dé chi nhom heteroaryl hodc nhom heteroxyc-
loalkyl.

Doi lue, dinh nghia hodc cac phuong an dé cap dén cac nhan cu thé (vi du,
nhan azetidin, nhan pyridin, v.v.). Trur khi ¢é quy dinh cu thé khac, cac nhan nay c6
thé dugc gan vao thanh phan bét ky cua nhan véi diéu kién khéng vuot qua hoa tri
ciia nguyén t nay. Vi du, nhan azetidin co6 thé dugc gin & vi tri bét ky cta nhan,

trong khi nhén azetidin-3-yl dugc gin & vi tri 3.

Céc hop chét theo sang ché c6 thé 1a khong dbi xtng (vi dy, c6 mot hoac
nhidu tim khong dbi xtmg). Tét ca cac chit ddng phan lap thé, nhu céc chét dong
phan dbi anh va chit déng phan khong d6i quang, dugc du tinh dén, trir khi c6 quy
dinh khéac. Céc hop chét theo sang ché ma chira nguyén ti cacbon duoc thé khong
ddi xtng c6 thé duoc phan tach thanh dang quay quang hodc dang triét quang. Céc
phuong phép diéu ché cac dang quay quang tir cdc nguyén liéu ban dau khong quay
quang la da biét trong linh vuc k§ thuét nay, nhu bang cach phan giai cac hdn hop
triét quang hodc bing cach téng hop lap thé chon loc. Nhiéu chat dong phan di hinh
cta olefin, lién két doi C=N va chit tuong tu cling c6 thé c6 mit trong cac hop chit
theo sang ché, va tit ca cac dang 6n dinh d6 duoc bao ham trong séng ché. Céac chét

dong phan di hinh cis va trans cla cac hop chét theo sang ché duogc bdc 16 va co thé
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duoc tach & dang hon hop gdm cac chét ddng phan hodc & céc dang chét dong phan

da duoc tach.

Viéc phan giai cdc hdn hop triét quang gbm cac hop chét c6 thé duogc thuc
hién theo phuong phéap da biét bat ky trong s6 nhiéu phuong phap da biét trong linh
vuc k¥ thuét nay. Mot phuong phap bao gdm viéc két tinh lai phan doan bang cach
st dung axit phan giai khong d6i xing ma 1a axit hitu co quay quang va tao mudi.
Céc tac nhin phan gidi thich hop d6i v6i cac phuong phép két tinh lai phan doan, vi
du, 12 cac axit quay quang, nhu dang D va dang L cua axit tartric, axit diaxetyltartric,
axit dibenzoyltartric, axit mandelic, axit malic, axit lactic hodc axit camphorsulfonic
quay quang khac nhau nhu axit p-camphorsulfonic. Cac tac nhén phan giai khac
thich hop d6i véi cac phuwong phéap két tinh phan doan bao gdm cdc dang tinh khiét
vé mat ddng phan 1ap thé cua a-metylbenzylamin (vi du, dang S va dang R, hodc
dang dong phan 1ap thé tinh khiét), 2-phenylglyxinol, norephedrin, ephedrin, N-

metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan va cac chét twong tur.

Viéc phan giai cdc hon hop triét quang con co thé duoc thuc hién bang cach
rira giai trén cO6t nap tdc nhdn phdn gidi quay quang (vi du,
dinitrobenzoylphenylglyxin). Ché pham dung mdi rira giai thich hgp c6 thé duge xac

dinh boi chuyén gia trong linh vuc k¥ thuat nay.

Theo mét s& phuong 4an, céc hop chit theo sang ché c6 c4u hinh (R). Theo céc
phuong an khéc, cac hop chit c6 cAu hinh (S). O cac hop chat c6 nhiéu hon mot tim
khong dbi xtimg, mdi cac tm khong d6i xtng trong hop chit nay c6 thé doc lap 1a

(R) hodc (S), trir khi c¢6 quy dinh khac.

Céc hop chat theo sang ché con bao gém céac dang hd bién. Cac dang hd bién
tao ra ddi lién két don véi lién két ddi bén canh cung vdi viée dong thoi di tri proton.
Cac dang hd bién bao gdm cac chat hd bién di bién proton ma ching la cac trang thai
proton hoa ddng phan co6 cung cong thirc tdng quat va téng dién tich. Céc chét hd
bién di bién proton lam vi du bao gdm cidp keton - enol, cip amit - axit imidic, cap
lactam — lactim, cdp enamin — imin, va cac dang vong, trong d6 mot proton co6 thé
chiém hai hodc nhiéu vi trf ciia hé nhan di vong, vi dy, 1H- va 3H-imidazol, 1H-, 2H-

va 4H-1,2,4-triazol, 1H- va 2H- isoindol, va 1H- va 2H-pyrazol. Cac dang hd bién co
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thé can béng nhau hodc duoc chdt v& mat khong gian thanh mot dang béng cach thé

thich hop.

Céc hop chét theo sang ché con c6 thé bao gom tat cd cdc dong vi cua cac
‘nguyén tr xuit hién & cac chat trung gian hodc cdc hop chat cudi cung. Cac dong vi
bao gdm cac nguyén tir ¢ cung so thi ty nguyén tir nhung s0 khoi lugng khac nhau.

Vi du, cac dong vi cuia hydro bao gdm triti va doteri.

Thuét ngft "hop chat" dugc dung trong ban mo ta nay nham dé bao gdm tat ca
céc chit dong phan Iap thé, cac chét d6ng phan di hinh, cac chét hd bién va cac dong

vi ¢6 cau trac da duge boc 19.

T4t ca cac hop chét, va mubi duge dung cua no, co thé duogc théy cung vdi cac
chit khac nhu nuéc va cac dung mdi (vi du, cac hydrat va cac solvat) hodc co thé
dugc phan tach. Khi ¢ trang thai rén, cic hop chét theo séng ché va cac mubi cta
ching co thé & cac dang khac nhau va co6 thé, vi du, & dang cac solvat, ké ca cac
hydrat. Céac hop chét co thé 1a ¢ dang rén bat ky, nhu chit da hinh hodc solvat, nén
trir khi c6 quy dinh rd rang khéc, phan vién dan trong ban md ta nay dén cac hop chét
va cac mudi cla ching can phai dugc hidu 12 bao ham dang ran bat ky ctia hop chat
nay.

Theo mdt sd phuong 4n, cac hop chit theo sang ché, hodc cic mudi cla
chting, co ban dugc phén tach. Thuat ngit "co ban dugc tach" c6 nghia 1a hop chét it
nhat mot phan hodc hau nhu dugc tach ra khoi moi trudng noi né dugc tao ra hodc
phat hién. Tach mot phan co thé bao gdm, vi du, ché pham giau hop chét theo séng
ché. Co ban duge tach co thé bao gdm cac duge phdm chua it nhat khoang 50%, it
nhét khoang 60%, it nhat khoang 70%, it nhat khoang 80%, it nhat khoang 90%, it
nhét khoang 95%, it nhat khoing 97%, hodc it nhét khoang 99% trong lugng hop

chat theo sang che, hodc mudi cua nd.

Thuat ngit "duoc dung" duge dung trong ban md ta nay dé chi cac hop chit,
cac nguyén liéu, cac dugc phém va/hodc cac dang liéu ma, trong pham vi co s¢ y
kién y hoc hop 1y, 1a thich hop dé ding trong tiép xtc véi md cua nguoi va dong vat
ma khong qud muc doc tinh, kich ung, phan tng di Gng, hodc van d& hodc bién

chimg khéc, phu hop vai ty 1€ hop ly gitta loi ich va nguy co.

52

52/287



42322

Céc thuat ngit "nhiét d6 moi truong" va "nhiét do trong phong" dugc dung
trong ban md ta nay, nhu duoc hiéu trong linh vuc k§ thuét nay, va thudng chi nhiét
do, vi du, nhiét do cua phan Gng, ma g?m béng nhiét do trong phong noi thuc hién

phan ung, vi du, nhiét do nam trong khoang tir 20°C dén 30°C.

Sang ché con bao gdm cac mubi duoc dung cia cac hop chét theo sang ché.
Thuat nglt "cac mudi duge dung" dugc dung dé chi cac chat din xuit ciia cac hop
chit d duoc boc 10, trong d6 hop chét gbc duge cai bién bang cach chuyén héa gbe
axit hodc géc bazo hién co6 thanh dang mudi cta nd. Cac vi du vé mudi duge dung
bao gdm, nhung khong chi gi¢i han 6, cac mudi v co hodc cac mudi hitu co clia cac
gbc kiém nhu cac amin; cac mubi kiém hodc cac mudi hitu co ctia cdc gbe axit nhu
axit carboxyclic; va céac mudi twong tu. Cac mubi dugc dung cua sang ché bao g@)m
cac mudi khong doc cua hop chét géc duoc tao ra, vi du, tir cac axit vo co hodc hitu
co khong doc. Céc mudi duge dung cla sang ché c6 thé duoc tong hop tlr hop chét
gbc ma chira gbc bazo hodc gdc axit theo cdc phuong phap hoa hoc thong thuong.
N6i chung, cdc mudi niy c6 thé duoc diéu ché bang cach cho phan tng véi cac dang
axit hodc cac dang bazo cia cic hop chét nay véi luong ty luong cta bazo hodc axit
thich hop trong nuéc hodc trong dung moi hitu co, hodc trong hén hop gdm ca hai
hop chét nay; néi chung, méi truong khong chira nude nhu ete, etyl axetat, ruou (vi
du, metanol, etanol, iso-propanol, hodc butanol) hodc axetonitril (MeCN) dugc uu
tién. Danh muc mudi thich hop dugc tim thiy trong tai liéu: Remington's
Pharmaceutical Sciences, 17" Ed., (Mack Publishing Company, Easton, 1985), p.
1418, Berge et al., J. Pharm. Sci., 1977, 66(1), 1-19, va trong tai liéu: Stahl et al.,
Handbook of Pharmaceutical Salts: Properties, Selection, and Use, (Wiley, 2002).

Theo mdt s6 phuong 4n, cac hop chét theo sang ché bao gdm dang N-oxit.

Céc chit viét tit sau c6 thé dugc sir dung trong ban mo ta nay: AcOH (axit
axetic); Ac2O (axetic anhydrit); aq. (dung dich nuéc); atm. (khi quyén); Boc (t-
butoxycarbonyl); BOP ((benzotriazol-1-yloxy)tris(dimetylamino)phosphoni
hexaflophosphat); br (rong); Cbz (carboxybenzyl); calc. (theo tinh toan); d (vach
d6i); dd (vach doi kép); DCM (diclometan); DIAD (N,N'-diisopropyl
azodicarboxylat); DIC (N,N'-diisopropylcarbodiimit); DIPEA (N,N-
diisopropyletylamin); DMAP (4-dimetylaminopyridin); DMF (N,N-
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dimetylformamit); Et (etyl); EtOAc (etyl axetat); EtOH (etanol); Fmoc (9-
florenylmetylmetoxycarbonyl); g (gam); h (gio); HATU (V,N.N'.N "-tetrametyl-O-(7-
azabenzotriazol-1-yl)uroni hexaflophosphat); HCI (axit clohydric); HPLC (sic ky
long cao éap); Hz (hertz); i-Pr (isopropyl); J (hang s6 lién hop); KsPOs (kali
phosphat); LCMS (sic ky léng — phép do phé khdi); m (da vach); M (mol(phan tix
gam)); mCPBA (axit 3-cloperoxybenzoic); Me (metyl); MeCN (axetonitril); MeOH
(metanol); mg (miligam); MgSOs (magie sulfat); min. (phat); ml (mililit); mmol
(milimol); MS (phd khéi); N (duong lugng); NaHCOs (natri bicacbonat); NaOH
(natri hydroxit); Na;SOq (natri sulfat); Na2S>O;3 (natri thiosulfat); n-Bu (n-butyl); n-
BuLi (n-butyllithi); NH4Cl (amoni clorua); NHsOH (amoni hydroxit); nM
(nanomol(phan t& gam)); NMR (cong huéng tir hat nhan phd); Pd (paladi); pM
(picomol(phan t& gam)); POCIls (phosphoryl clorua); PTFE (polytetrafloetylen); sac
ky 16ng cao ap pha dao (RP-HPLC) (phuong phap sic ky 1éng cao ap déo pha); s
(vach don); t (vach ba hodc béc ba); tert (bac ba); tt (vach ba tam bdi); #-Bu (tert-
butyl); TFA (axit trifloaxetic); THF (tetrahydrofuran); Tris
(tris(hydroxymetyl)aminometan); pg (microgam); pl (microlit); pm (micromet); pM

(micromol); % trong lugng (phén tram trong lugng).
II. Quy trinh tong hop

Céc hop chét theo sang ché, ké ca cac mubi cta ching, c6 thé duoc diéu ché
bang cach ap dung céc ky thuat tdng hop hitu co da biét va c6 thé dugc tong hop theo
quy trinh tong hop kha thi bat ky trong s6 nhiéu quy trinh, nhu cdc quy trinh trong
cac so do dudi day.

Cac phan tng diéu ché cac hop chat theo sdng ché c¢6 thé duoc thuc hién trong
cac dung moi thich hop ma cé thé dé dang dugc chon bdi chuyén gia trong linh vuc
tong hop hitu co. Cac dung méi thich hop c6 thé hau nhu khong c6 hoat tinh phan
g voi cac nguyén li€u ban dAu (cac chit phan Gng), cac chét trung gian hodc céc
san phém & nhiét @6 thuc hién phéan tng, vi du, nhiét do nam trong khoang tir nhi€t
do dong bang cua dung moi dén nhiét do soi ciia dung mdi. Phan ng nhit dinh c6
thé dugc thuc hién trong mot dung moi hodc hdn hop gém nhiéu dung moi. Tuy theo
budc phan tng cu thé, cac dung mdi thich hop d6i v6i bude phan ung cu thé co thé

duoc chon boi chuyén gia trong linh vue k¥ thuét nay.
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Quy trinh diéu ché cac hop chit theo sang ché co thé bao gdm viéc bao vé va
Kkhtt béo vé dbi voi cac nhdm khéac nhau vé mat hoa hoc. Nhu cAu vé viéc bao vé va
khir bao vé, va chon loc cac nhom bao vé thich hop, cd thé dé& dang dugc xac dinh
béi chuyén gia trong linh vuc k¥ thuat nay. Hoa hoc vé c4c nhom bao vé duge mo ta,
vi du, trong tai liéu: Kocienski, Protecting Group, (Thieme, 2007); Robertson,
Protecting Group Chemistry, (Oxford University Press, 2000); Smith et al., March's
Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 6 Ed. (Wiley,
2007); Peturssion et al., "Protecting Group in Carbonhydrate Chemistry", J. Chem.
Educ., 1997, 74(11), 1297; va Wuts et al., Protective Groups in Organic Synthesis,
4th Ed., (Wiley, 20006).

Céc phan tmg ¢6 thé duoc theo ddi theo phuong phap thich hop bat ky da biét
trong linh vuc ky thuat ndy. Vi duy, vigc tao ra san phém ¢6 thé duoc theo ddi bang
quang phd, nhu phd cong huéng tir hat nhan (vi dy, 'H hoac °C), phd hong ngoai,
phép ph6 quang ké (vi dy, cuc tim nhin thay dugc), phép do phd khéi, hodc theo
phuong phap sdc ky nhu phuong phap sac ky long cao ap (HPLC) hodc sdc ky 16p
mong (TLC).

Céc so dd dudi day thé hién huéng dan chung lién quan dén viéc didu ché cac
hop chét theo sang ché. Chuyén gia trong linh vyc k¥ thuét nay s& hiéu rang cac quy
trinh diéu ché thé hién trong céc so d6 nay c6 thé duoc cai bién hodc dugc t81 uu hoa
bang cach sir dung kién thirc thong thuong trong linh vuc hoéa hitu co dé didu ché cac

hop chat khac nhau theo sang ché.

Céc hop chét co cong thie (I) ¢6 thé duge diéu ché, vi dy, bang cach 4p dung
quy trinh nhu dugc minh hoa trén So d6 1. Theo quy trinh duoc thé hién trén So dd
1, amin thom thich hop c6 cong thirc 1-1 duge cho phan tng véi axit c6 cong thie 1-
2 trong céac diéu kién thich hop dé tao ra lién két amit dé tao ra hop chét c6 cong thic
(I). T6 hop thich hop dé tao ra lién két amit bao gdm, vi du, cdc phwong phap dugc
ap dung dé tao ra lién két amit trong cac peptit nhu da duge mo ta, vi du, trong tai
liéu: Jones, Amino Acid and Peptide Synthesis, 2nd Ed., Oxford University Press,
2002; va Jones, The Chemical Synthesis of Peptides (International series of
Monographs on Chemistry) (Oxford University Press, 1994). Vi du vé tac nhan lién
hop thich hgp 1a HATU/DIPEA.
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So dd 1

Céc hop chét ¢ cong thire (I) c6 thé duogc diéu ché, vi du, béng cach ap dung

quy trinh nhu dugc minh hoa trén So dd 2.
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Theo quy trinh duoc thé hién trén So dd 2, hop chéit thom ngung tu v6i nhan
thom thich hgp ¢ cdng thirc 2-1 ¢d thé dugc oxy hoa dé tao ra N-oxit c6 cong thire
2-2. Cac vi du vé thich hop céc tdc nhan oxy hoa bao gbm peraxit nhu mCPBA. Sau
dé, nhém N-oxit co thé duoc st dung dé hudng viéc chirc hoa vi tri 4 ciia nhan chira
N-oxit, vi du theo phan Ung v6i chit wa dién tr thich hop hodc phéan tng véi axit
clorua hodc hop chit anhydrit thich hop, xay ra theo phan ng i nhén ban dau cla
N-oxit véi axit clorua hodc anhydrit, tiép theo 1a cong ai nhan vao nhan thom. Vi du
vé axit clorua ho#c anhydrit thich hop la POCl3 ma c6 thé phan tng véi N-oxit dé
dua clo vao vi tri 4. Do d6, N-oxit c6 cong thuc 2-2 ¢o thé dugc cho phan tng véi
POCI; dé tao ra hop chit d3 duoc thé 4-clo c6 cong thire 2-3. Phén t& thé 4-clo dan
dén viéc chirc hoa dé cho phép dua nhan D vao hop chét ¢6 cong thirc (I) theo cach
hoéa hoc lién hgp chéo thich hop, vi du, thé 4i nhan d6i vai cac phan ung lién hop
chéo duoc xuc tac bai clo hodc kim loai thich hop. Pé duwa nhoém amin vao ma tao ra
lién két amit c6 cong thic (1), nhém nitro co thé dugc dua vao bing cach nitrat hoa
c6 4i luc voi dién tir & vi tri 3 va sau d6 khr thanh nhém amin can thiét. Do d6, hop
chét clo c6 cong thirc 2-4 ¢6 thé duoc cho phan (g v6i tic nhan nitrat hoa thich hop
d8 tao ra hop chét nitro thom c6 cong thirc 2-5. Cac vi du vé cac tac nhan nitrat hoa
thich hop bao gdm axit nitric. Do nhém nitro hoat hoa clo & vi tri 4 d6i voi cac phan
ung lién hop 4i nhén, cd thé 1a thuén tién dé dua nhan D vao theo phén tmg cta hop
chit 3-nitro-4-clo, dic biét néu nhan D 13 di vong dugc ndi qua nguyeén tu nito. Do
do, phan tng cia hop chét c6 cong thic 2-4 véi tién chét thich hop ctia nhan D ¢6
thé tao ra hop chét nitro c6 cong thuc 2-5. Néu nhan D la di vong dugc nbi qua
nguyén t nito, phan ing co thé duoc thuc hién béng cach thé &i nhan v6i sy c6 mit
clia bazo thich hop, vi du natri hydrua hodc natri #-butoxit. Phan tmg con ¢6 thé dugc
thuc hién theo cic phan tmg lién hgp chéo xuc tac bdi kim loai thich hop nhu hoa
hoc lién hgp chéo Buchwald-Hartwig. Néu nhan D khong dugc ndi qua nito, céc
phéan tmg lién hop chéo thich hop khac, vi du, cdc phan tng lién hop chéo Stille hodc
Suzuki. Trong cac trudng hop khac, nhom chie thich hgp nhu nitril ¢6 thé dugc dua

vao va st dung lam tién chét dé tong hop nhan D.

Nhoém nitro ciia hop chét c6 cong thie 2-5 ¢b thé duge khir thanh nhém amin
bang cach st dung tac nhan khu thich hop. Cac vi du vé tac nhan khir thich hop bao
gdm khi hydro, ma c6 thé dugc cho phan tng véi hop chét nitro v6i sy c6 mit cla
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chét xuc tac thich hop, vi du, paladi, nhu paladi ¢ dang paladi trén cacbon. Cac tac
nhan khtr thich hop con bao g(‘”>m kim loai nhu sit va kém. Do do, viéc khir hop chét
nitro ¢6 cdng thirc 2-5 tao ra hop chit amin c6 cdng thirc 2-6, ma sau d6 co thé duoc
dwa dén viéc ngiu hop lién két amit vdi axit thich hop c6 cong thirc 2-7 dé tao ra hop

chét c6 cong thire (I).

Viéc ap dung so dd chung néu trén dé didu ché hop chét co cong thirc (1),
trong do hop chét c6 cong thie (I) chira nhan dihydroxyclopentapyridin dugc minh
hoa trén So dd 3. La bién thé cta so dd néu trén, thay vi dugc nitrat hoa mot cach
truc tiép, clopyridin hop chét c¢6 cong thie 3-3 dugc bién nap thanh metoxypyridin
c6 cong thirc 3-4 dé tan dung hiéu qua tdt hon ctia nhém metoxy trong viéc hoat hoa

nhan pyridin doi v6i viée the ¢6 i luc voi dign tir va dan viée theé vao vi tri 3.
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Do d6, theo quy trinh dugc minh hoa trén So d6 3, xyclopentapyridin c6 cong
thire 3-1 ¢6 ban trén thi trudng co thé duoc oxy hoéa véi mCPBA dé tao ra N-oxit
twong tng co cdng thirc 3-2, ma sau do co thé dugc xir Iy bang POCl; dé tao ra

clopyridin ¢o cong thire 3-3. Hop chét co cong thire 3-3 ¢6 thé dwoc bién doi thanh
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hop chat metoxy c6 cong thirc 3-4 bang cach 1am néng voi natri metoxit. Sau do,
metoxypyridin cé cong thuc 3-4 o thé duoc nitrat hoa bang tac nhan nitrat hoa thich
hop. Céc diu kién thich hop dé nitrat hoa bao gdm lam nong bang kali nitrat va axit
sulfuric. Hop chat nitro ¢6 cong thirc 3-5 tao ra co thé dugc dua dén phan tGng loai
metyl dé tao ra hydroxypyridin c6 cong thuc 3-6. Céc diéu kién thich hop dé loai
metyl bao gom, vi du, lam nong bang HBr. Sau d6, hydroxypyridin c6 cong thirc 3-6
c6 thé duoc chuyén héa nguoc lai thanh clopyridin c6 cong thiic 3-7 theo phan ng
v6i hop chét axit clorua thich hgp nhu POCI;. Sau dé, nhu trén, hop chat clo c6 cong
thirc 3-7 ¢6 thé duoc cho phan tng dé dua nhan D vao theo quy trinh thich hop ma s&
phu thude vao ban chét cia nhan D, nhu béng cach thé 4i nhan, hodc phan (g lién
hop chéo nhur cdc phan Gng lién hop chéo Buchwald-Hartwig, Stille hoac Suzuki.
Sau d6, hop chit nitro ¢6 cong thirc 3-8 ¢6 thé dugc khir thanh aminopyridin ¢ cong
thirc 3-9 thong qua viée xu ly bang tac nhan khur thich hop nhu hydro véi sy c6 mat
ctia chét xtc tac, vi du Pd trén cacbon, hodc theo phan ung véi sdt vGi su c6 mit cia
amoni clorua. Sau do, amino-pyridin tao ra co thé duoc dua dén viéc ngiu hop amit
vé1 axit carboxylic ¢6 cong thuc 3-10 dé tao ra amit c6 cong thirc 3-11, ma tuong
ung voi hop chét c¢6 cong thic (I), trong d6 nhén B 1a nhan xyclopentan da dugc

ngung tu.

Bién thé ctia quy trinh nay dugc thé hién trén So dd 3 dé tao ra cac hop chat,
trong d6 nhan B la nhén xyclopentan da dugc chirc hoa co thé dugc thuc hién nhu

duoc thé hién trén So d6 4.
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Do d6, sau khi lién hop dé dwa nhan D vao, hop chét c6 cong thirc 4-1 (twong
g v6i hop chét ¢6 cong thice 3-8 trén So dd 3) c6 thé dugc oxy héa thanh N-oxit ¢6
cong thirc 4-2 bang tac nhan oxy hoa thich hgp nhu mCPBA. Sau do, vi¢c chirc hoa
nhan xyclopentan dugc thuc hién theo phan tng clia N-oxit ¢6 cong thirc 4-2 véi tac
nhan thich hop ¢6 ai luc véi dién tir nhu axetic anhydrit, ma ban dau axetyl hoa N-
oxit ma sau d6 trai qua viéc b tri lai dé tao ra hop chat axetat c6 cdng thie 4-3. Sau
do, cling theo céach nay, hop chét nitro duoc khir thanh hop chit amin c6 cong thic 4-
4 bang cach st dung tac nhan khi thich hop nhu hydro / Pd trén cacbon hodc sat tiép
theo 12 amit viéc ngau hop véi axit thich hop c6 cong thic 4-5 dé tao ra amit c6 cong
thire 4-6. Sau d6, nhom axetyl cia hop chét c6 cong thirc 4-6 co thé dugc loai b, vi
du, bing cach thiy phan bing bazo thich hop, vi du, kali cacbonat hodc lithi
hydroxit. Sau d6, nhém hydroxy cua hop chét ¢6 cong thic 4-7 ¢6 thé duoc chuyén
hoa tiép thanh cac nhém khac chie theo cac phuong phédp ma chuyén gia trong linh

vuce k¥ thuat nay da biét, va nhu duoc minh hoa trong céc vi du.

Cai bién so dd chung néu trén ddi véi quy trinh tong hop cac hop chét, trong
d6 nhan B 12 nhan dihydrofuran da duoc ngung tu dugc thé hién trén So dd 5. Theo

quy trinh trén So d6 5, floiodopyridin c6 cong thirc 5-1 ¢ ban trén thi trudng c6 thé
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duoc xtt Iy bang LDA, tiép theo 1a etylen sulfat dé tao ra hop chét c6 cong thirc 5-2
thong qua phan ung sap xép lai ("diéu nhay halogen"). Hop chét c6 cdng thirc 5-2 ¢6
thé duoc thiy phan thanh alcohol c6 cong thirc 5-3 nho xur ly bang axit, vi du, HCL.
Sau do, viéc dong vong ruou c6 cdng thic 5-3 thanh dihydrofuropyridin c6 cong
thirc 5-4 ¢6 thé dugc thuc hién theo phan ng trong cc diéu kién kiém thich hop, vi
du, 1am nong bang kali phosphat trong dioxan. Sau dé, hop chét dihydrofuropyridin
c6 cong thie 5-4 co thé duoc nitrat hoa bing tac nhan nitrat hoa thich hop nhu axit
nitric trong axit sulfuric dé tao ra hop chét nitropyridin c6 cong thirc 5-5. Sau do,
viéc ngau hop hop chét ¢6 cong thirc 5-5 dé dua nhan D vao c¢6 thé dugc thuc hién
bang cach 4p dung cac phuong phap néu trén, nhu bang cach thé ai nhan, hodc phan
g lién hop chéo nhu céc phan tng lién hop chéo Buchwald-Hartwig, Stille hodc
Suzuki. Sau d6, twong tu nhu quy trinh néu trén, hop chét nitro tao ra c6 cong thirc 5-
6 ¢6 thé dugc khir thanh aminopyridin 5-7 bang cach st dung tdc nhan khtr thich hop
nhu hydro / Pd trén cacbon hodc st tiép theo 12 amit viéc ngau hgp voi axit thich
hop c6 cong thire 5-8 dé tao ra amit c¢6 cong thirc 5-9, ma twong ung véi hop chét ¢6

cong thue (I), trong d6 nhan B 1a nhan dihydrofuran da dugc ngung tu.
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Céc hop chat khac nita c6 cong thire (I) c6 thé dugc tong hop nhu duwgc minh
hoa trén So dd 6. N-aminophtalimit c6 cong thirc 6-1 ¢ béan trén thi trudng co thé
duoc xr ly bang 2,5-dimetoxy tetrahydrofuran ¢ nhiét do cao hon dé tao ra hop chat
isoindolindion c¢6 cong thuc 6-2. Khi duge xt ly bang hydrazin monohydrat, hop
chét c6 cong thire 6-2 c6 thé dugc thuy phan dé tao ra 1-amino-pyrol ¢ cong thirc 6-
3. Aminopyrol c6 cong thirc 6-3 ¢ thé duoc bién ddi thanh hop chét c6 cong thic 6-
4 théng qua bude ngung tu voi dietyl-2-(etoxymetylen)malonat va viéc loai bo etanol
tao ra. Hop chét c6 cong thirc 6-4 ¢6 thé dugc dong vong trong dung mdi sbi ¢ nhiét
dd cao nhu Dowtherm A & nhiét do cao d8 tao ra hop chét pyrolopyridazin c6 cong
thitc 6-5. Hop chét ¢6 cong thic 6-5 ¢6 thé dugc cho phan tmg v&i POCl; dé tao ra
clopyrolopyridazin twong ung c6 cong thic 6-6. Viéc ngau hop hop chét ¢6 cong
thirc 6-6 v4i cac hop chat nhan D thich hop c6 thé duogc thuc hién theo cic phuong
phap ma chuyén gia trong linh vuc k¥ thuét nay da biét, nhu lién hop truc tiép hodc
lién hgp Buchwald-Hartwig khi nhan D duoc gan vao pyrolopyridazin théng qua
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nito; hodc phan tng ngau hop Suzuki khi nhdn D dugc gin vao pyrolopyridazin
thong qua cacbon. Viéc xa phong héa nhom este cia hop chét ¢6 cong thic 6-7 dé
tao ra axit carboxylic c6 cong thirc 6-8, tiép theo viéc bb tri lai Curtius dé tao ra hop
chét amino dd duogc bao vé béng Boc ¢6 cong thitc 6-9 va, khir bao vé dbi voi nhom
Boc sau dé co6 thé tao ra amino pyrolopyridazin c6 cong thirc 6-10. Cudi clng, viéc
ngau hop amit ¢ cong thirc 6-10 v6i axit nhan A thich hop co thé tao ra cac hop chat
mong mudn c6 cong thic 6-11. Thé trén hop chét c6 cong thic 6-11 ¢o thé duoc bién
nap tiép thanh cdc nhom chic mong muén & san phdm cubi ciing, hodc theo quy
trinh bét ky trong s6 cac quy trinh tbng hop, bang cach ap dung cac phuong phap
chuyén gia trong linh vuc k¥ thuat nay da biét.

N
HoN
6-2 6-3 6-4
cl 0 0 Q
dﬁ* Ao Ko Y
\ N\/ \ N. 2 N. =
N
6-7
NHBoc
©)®\7 CSD\)T = r@
N. = \N ~ N\ N. /
6-11
So db 6

Dbi v6i quy trinh tdng hop céc hop chit cu thé, cac so dd chung néu trén c6
thé dugc cai bién. Vi du, cac san phém hodc cac chit trung gian c6 thé dugc cai bién
dé dua cac nhéom chirc cu thé vao. Theo cach khéc, cac phﬁn tr thé co thé duoc cai
bién & budc bét ky cia toan bd quy trinh tbng hop theo cdc phuong phéap chuyén gia
trong linh vuc ky thuat nay da biét, vi du, nhu da duge boc 10 trong tai liéu: Larock,
Comprehensive Organic Transformations: A Guide to Functional Group Preparations
(Wiley, 1999); va Katritzky et al. (Ed.), Comprehensive Organic Functional Group

Transformations (Pergamon Press 1996).
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Céac nguyén liéu ban dAu, cac chat phan tmg va cac chét trung gian ma quy
trinh téng hop chiing khong dugc boc 16 trong ban md ta nay c6 ban trén thi truong,
1a da biét trong tai lidu k¥ thuét, hodc co thé duoc diéu ché theo cac phuong phap ma

chuyén gia trong linh vuc k¥ thuét nay da biét.

Chuyén gia trong linh vyc k¥ thuét nay hiéu duoc rang cac quy trinh dugc boc
10 nay khong 1a cc cach duy nhit dé co thé téng hop céc hop chit theo sang ché va
nhiéu phan g téng hop hitu co hién c6 c6 thé duoc 4p dung dé tong hop cac hop
chét theo sang ché. Chuyén gia trong linh vuc k¥ thuat nay biét cach chon va 4p dung
céc chu trinh tong hop thich hgp. Cac phuong phép thich hop dé tbng hop nguyén
liéu ban ddu, cac chat trung gian va cic san phim c6 thé duoc x4c dinh bang cach
tham khao tai liéu k¥ thuat, ké ca trich dan cac ngudn nhu: Advances in Heterocyclic
Chemistry, Vols. 1-107 (Elsevier, 1963-2012); Journal of Heterocyclic Chemistry
Vols. 1-49 (Journal of Heterocyclic Chemistry, 1964-2012); Carreira, et al. (Ed.)
Science of Synthesis, Vols. 1-48 (2001-2010) va Knowledge Updates KU2010/1-4;
2011/1-4; 2012/1-2 (Thieme, 2001-2012); Katritzky, et al. (Ed.) Comprehensive
Organic Functional Group Transformations, (Pergamon Press, 1996); Katritzky et al.
(Ed.); Comprehensive Organic Functional Group Transformations II (Elsevier, 2™
Edition, 2004); Katritzky et al. (Ed.), Comprehensive Heterocyclic Chemistry
(Pergamon Press, 1984); Katritzky et al., Comprehensive Heterocyclic Chemistry I,
(Pergamon Press, 1996); Smith et al, March's Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, 6 Ed. (Wiley, 2007); Trost et al. (Ed.),

Comprehensive Organic Synthesis (Pergamon Press, 1991).
II. St dung hop chat

Céc hop chat theo sang ché c6 thé @ ché hoat tinh cia mot hogc nhiéu thanh
vién cia nhom Pim kinaza va, do do, c6 thé duoc dung dé diéu tri cac bénh va céc rbi
loan lién quan dén hoat tinh ctia Pim kinaza. Dbi vé6i viée st dung duogc bdc 10 trong
ban mo ta nay, hgp chat bat ky trong s6 cac hop chat theo sang ché, ké ca phuong 4n
bét ky trong s cc phuong 4n cia ching, ¢6 thé duoc st dung.

Céc hop chét theo sang ché c6 thé e ché mot hodc nhiéu Piml, Pim2 va
Pim3. Theo mot sd phuong an, cac hop chét 14 chon loc dbi véi mot Pim kinaza hon
Pim kinaza khéc. Thuat ngft "chon loc" trong ngit canh nay c6 nghia la hop chét nay
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14n luot lién két véi hodc wre ché Pim kinaza véi 4i luc hodic mirc dd hiéu nghiém cao
hon enzym tham chiéu, nhu Pim kinaza khac. Vi du, cac hop chét c6 thé co tinh chon
loc dbi v6i Pim1 hon 1a Pim2 va Pim3, chon loc ddi véi Pim2 hon 13 Pim1 va Pim3,
hoac chon loc d6i v&i Pim3 hon 1 Pim1 va Pim2. Theo mot s6 phuong é&n, cac hgp
chét trc ché toan bd cac thanh vién ctia nhom Pim (vi du, Pim1, Pim2 va Pim3). Theo
mot sb phuong an, cac hop chét ¢6 thé co tinh chon loc dbi véi Pim hon céc kinaza
khac nhu thy thé va céc kinaza Ser/Thr phi thu thé nhu Aktl, Akt2, Akt3, TGF-R,
PKA, PKG, PKC, CaM-kinaza, phosphorylaza kinaza, MEKK, ERK, MAPK va
mTOR; céc kinaza Tyr thu thé nhu EGFR, HER2, HER3, HER4, INS-R, IGF-1R,
IR-R, PDGFaR, PDGFfR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4, flt-1, FGFR1,
FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLTS3,
VEGFR/FIt2, Flt4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2; va cac kinaza Tyr
phi thu thé nhu Src, Fyn, Lck, Fgr, Btk, Fak, SYK, FRK, JAK hodc ABL. No6i chung,
muc do chon loc co thé 12 it nhat khoang 5 14n, it nhit khoang 10 lan, it nhét khoang
20 1n, it nhét khoang 50 lan, it nhat khoang 100 Ian, it nhat khoang 200 lan, it nhét
khoang 500 1an hodc it nhit khoang 1000 lan. Phuong phép trc ché Pim1, Pim2 hogc
Pim3 kinaza bao gom cho enzym thich hop tiép xic v6i hop chét c6 cong thirc (),
hodc phuong an bat ky trong sb cdc phuong én ctia ching, hodc mudi dugc dung cla
no.

Do d6, ban mo ta nay boc 10 cac phuong phap diéu tri bénh hodc réi loan lién
quan dén Pim kinaza & ¢4 thé (vi du, bénh nhan) bang cach cho cé thé c6 nhu cau
diéu tri d6 dung luong hodc Jidu hitu hiéu dé diéu tri bénh cua hop chét c6 cong thire
(1), hodc phuong an bét ky trong s6 cac phuong 4n cua ching, hodc dugc pham cua
ching. Ban md ta nay con boc 10 hop chét c6 cong thire (I), hodc phuwong an bét ky
trong sd cac phuong n cta ching, hodc dugc pham cta ching, dé dung trong viéc
diéu tri bénh hodc r6i loan lién quan dén Pim kinaza. Sang ché con dé xuit viéc s
dung hop chit c6 cong thire (1), hodc phuwong an bét k¥ trong sd cac phuong an cla
chung, hodc dugc phém cua chung, dé bao ché thudc nham diéu tri bénh bénh hodc

roi loan lién quan dén Pim kinaza.

Bénh lién quan dén Pim kinaza c6 thé bao gém bénh, r6i loan hodc tinh trang

bénh 1y bat ky ma truc tiép hodc gian tiép lién quan dén sy biéu hién hodc hoat tinh
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cua Pim kinaza, bao g@)ln su biéu hién qua muc va/hodc muc hoat tinh bét thuong.
Murc hoat tinh bat thuong cé thé dugc xac dinh bé‘mg cach so sdnh muc dd hoat tinh &
mo hodc té bao binh thuong khoe manh voi mic do hoat tinh & té bao méic bénh.
Bénh lién quan dén Pim kinaza con c6 thé bao g6m bénh, rdi loan hoic tinh trang
bénh 1 bt kj ma c6 thé dugc phong bénh, 1am giam, we ché hogc dwoc chita bing
cach diéu bién hoat tinh cia Pim kinaza. Theo mot sb phuong an, bénh nay khac biét
& mitc d6 hoat tinh hozc mirc d6 bidu hién bt thuong (vi dy, hién tuong biéu hién
qua muc) cia mot hodc nhiéu Pim1, Pim2 va Pim3. Theo mot s6 phuong an, bénh
nay khac biét ¢ Piml, Pim2 hodc Pim3 dot bién. Bénh lién quan dén Pim kinaza
cling c6 thé 1a bénh, rdi loan hodc tinh trang bénh ly bét ky, trong do6 viéc diéu bién

muc do biéu hién hodc mitc d6 hoat tinh cia mot hodc nhiéu Pim kinaza 1a c6 loi.

Céc bénh lién quan dén Pim kinaza ma c6 thé diéu tri duoc bang cach sir dung
cac hop chét theo séng ché bao g@)m bénh ung thu, bao g61n, cu thé 13, cac bénh ung
thu ma trong dé cac Pim kinaza dugc diéu tiét ting hodic gen gy bénh ung thu, vi
du, Myc hodc BCL2, dugc hoat héa. Cac bénh lién quan dén Pim kinaza bao gém
cac u ran, vi du, bénh ung thu tuyén tién liét, bénh ung thu rudt, bénh ung thu thyc
quan, bénh ung thu mang trong da con, bénh ung thu buéng tring, bénh ung thu da
con, bénh ung thu than, bénh ung thu gan, bénh ung thu tuy, bénh ung thu da day,
bénh ung thu va, bénh ung thu phé)i, cac bénh ung thu dau hoic ¢, bénh ung thu
tuyén giap, u nguyén bao dém, sacom, bénh ung thu bang quang, v.v.. Cac bénh lién
quan dén Pim kinaza con bao g@)m bénh ung thu mau, vi dy, u bach huyét, bénh bach
cAu nhu bénh bach cau lympho bao cép tinh (ALL), bénh bach cAu tay bao cép tinh
(AML), bénh bach ciu té bao lympho man tinh (CLL), bénh bach cau méan dong tiry
(CML), u bach huyét té bao B 16n khuéch tan (DLBCL), u bach huyét té bao 16p bao,
u bach huyét khong thuoc dang Hodgkin (bao gdm u bach huyét khong thudc dang
Hodgkin tai phat, u bach huyét khong thudc dang Hodgkin dai dang va u bach huyét
c¢6 nang khong thudc dang Hodgkin tai phét), u bach huyét Hodgkin va da u tuy.

Cac bénh lién quan dén Pim kinaza ma c6 thé diéu tri dugc béng cach st dung
cac hop chit theo sang ché con bao gdm céc 1di loan ting sinh tiy nhu ching ting
hdng cau vo cin (PV), ching ting tidu cAu ban chat (ET), bénh bach cdu man dong

ty (CML) va cdc nhom tuong tur. R6i loan tang sinh tiy c6 thé 1a xo hoa tiy xuong
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nhu xo hoa tiy xuong nguyén phat (PMF), xo héa tiy xwong véi chiung di san mo
tdy (MMM), xo hoéa tily xuong sau ching tang hdng cau vo cin/ching ting tiéu cau
co ban (MF sau-PV/ET), ching xo héa ty xuong sau tang tiéu cu co ban (MF sau-

ET) hodc bénh xo hoa tuy xuwong sau chimg tang hdng cau vo can (MF sau-PV).

Céc bénh lién quan dén Pim kinaza ma c6 thé duge didu tri bang cac hop chat
theo sang ché con bao gbém cac r6i loan mién dich nhu céc bénh tu mién. Céc rdi
loan mién dich bao gdm bénh xo cing rai rac, bénh viém da khép dang thap, di Gng,
di ung thuc phém, bénh hen, bénh luput, bénh viém rudt va bénh viém rudt két gay

loét.

Céc bénh lién quan dén Pim kinaza ma c6 thé duge xu 1y bang cac hop chat

theo sang ché con bao gom chung xo vita dong mach.

Céc hop chét theo sang ché ciing c6 thé duge dung dé e ché tién trién bénh

ma c6 Pim-kinaza tham gia, k€ ca su tao mach va u di cén.

Vi thuc té 1a cac Pim kinaza dugc diéu tiét boi chu trinh JAK/STAT, nén cac
hop chét theo sang ché 1a hitu dung dé diéu tri cac bénh ma trong do viéc diéu bién
JAK/STAT phat tin hidu 14 c6 loi. Do d6, cac bénh khac ma c6 thé diéu trj dugc bang
cach str dung céac hop chét theo sang ché bao gém bénh Crohn, hdi ching r6i loan
tiéu hoa, bénh viém tuy, bénh viém rudt thira, bénh Grave, bénh viém da kh6p dang
thép & tudi vi thanh nién, bénh viém xuwong khép man tinh, bénh viém khop vay nén,
bénh viém débt séng dang thép, chimg nhugc co ning, ching viém mach, bénh tu
mién viém tuyén giap, ching viém da, bénh vay nén, bénh cting bi, chimg xo cling
toan than, bénh bach bién, bénh trong d6 bd phan cdy ghép chbng vat chi, hoi chimg

Sjogren, bénh viém cudn tiéu cau than va bénh dai thao dudng (typ I).

Tin rang cac hop chat ¢6 cong thire (I), hodc phuong an bat ky trong sb cac
phuong an cua ching, ¢co thé co6 bién dang dugc tinh thoa dang va céc tinh chét sinh
duoc hoc hira hen, nhu bién dang doc tinh, tinh chét chuyén héa va tinh chét dugc
dong hoc, do hoa tan, va do thdm. Can phai hiéu ré“mg viéc xac dinh cac tinh chét sinh
dugc ly thich hgp nim trong kién thirc ctia chuyén gia trong linh vuc ky thuat nay, vi
du, xéc dinh doc dbi v6i té bao & t& bao HEK-293 hogc mirc d9 (rc ché kénh ion kali

ctia hERG d x4c dinh doc tinh tiém ning.
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Céc thut ngit "ca thé" hodc "bénh nhan" duge ding thay thé nhau dé chi dong
vat bat ky, ké ca cac dong vat c6 vu, t5t hon 1a chudt nhat, chudt to, dong vat gam
nhim khéac, thd, cho, méo, lon, gia stc, ctru, ngua, hodc cac dong vat linh trudng, va
t6t nht 1a nguoi.

Thuét ngtt "lugng hitu hi€u dé diéu tri bénh" dugc dung dé chi luong hoat chét
hodc duogc chAt ma thé hién dap tng sinh hoc hodc dap ung diéu tri & mo, hé co quan,
dong vét, ca thé hodc ngudi ma duge tim kiém boi nha nghién ctru, bac s§ tha y, bac

s§ diéu tri hodc thiy thudc.

Thuét ngit "diéu tri bénh" hodc "viéc didu tri bénh" duge ding dé chi mot
hodc nhiéu viéc trong s6 cac viée sau (1) viéc tc ché bénh; vi du, viéc tc ché bénh,
tinh trang bénh ly hodc rdi loan & ca thé ma dang mic hodc dang biéu hién bénh ly
hoc hoic triéu chimg hoc cua bénh, tinh trang bénh ly hodc rdi loan (tirc 1a ngén chdn
su phat trién tiép clia bénh 1y hoc va/hodc triéu chimg hoc); va (2) viéc lam thuyén
giam bénh; vi dy, 1am thuyén giam bénh, tinh trang bénh ly hodc 161 loan & ca thé ma
dang méc hodc dang biéu hién bénh 1y hoc hoic triéu chirng hoc cta bénh, tinh trang
bénh 1y hodc roi loan (tirc 1a lam dao nguoc bénh ly hoc va/hodc triéu chirg hoc)
nhu 1dm gidm muc do nang ctia bénh. Theo mot phuong an, diéu tri bénh hodc viéc
diéu tri bao gdbm viéc phong bénh hodc lam giam nguy co phét trién bénh; vi du,
phong bénh hodc lam giam nguy co phat trién bénh, tinh trang bénh 1y hodc rdi loan
& c4 thé ma da timg c6 kha nang méc bénh, tinh trang bénh 1y hodc rdi loan nhung

khong mic hoic biéu hién bénh Iy hoc hodc triéu chimg hoc clia bénh.
Pidu tri két hop

Su sinh trudng va sdng sot clia té bao ung thu c6 thé bi anh hudng boi nhiéu
chu trinh phat tin hiéu. Do d6, s€ 1a ¢6 loi néu két hop céc chét e ché kinaza khac
nhau, thé hién cac uu tién khac nhau ¢ cc kinaza ma ching didu bién hoat tinh, dé
diéu tri cac tinh trang bénh 1y nay. Viéc hudng dén dich nhiéu hon mét chu trinh phat
tin hiéu (hodc nhiéu hon mot phan tr sinh hoc lién quan dén chu trinh phat tin hiéu
da dinh) c6 thé lam giam phat sinh kha nang khang thudc trong quéan thé té bao,

va/hodc gidm ddc tinh cta viéc diéu tri bénh.

Do d6, cac chit Gc ché Pim theo sang ché c6 thé dugc st dung két hop véi

mot hodc nhiéu chét e ché kinaza khac dung dé diéu tri cac bénh, nhu bénh ung thu,
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ma bi tdc dong badi nhiéu chu trinh phat tin hiéu. Vi dy, cac hop chét theo sang ché co
thé duge két hop v6i mot hoac nhidu chét e ché ciia cac kinaza dudi ddy dé dieu tri
bénh ung thu: Aktl, Akt2, Akt3, TGF-BR, PKA, PKG, PKC, CaM-kinaza,
phosphorylaza kinaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3, HER4,
INS-R, IGF-1R, IR-R, PDGFoR, PDGFfR, CSFIR, KIT, FLK-II, KDR/FLK-1,
FLK-4, flt-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB,
TRKC, FLT3, VEGFR/FIt2, Fit4, EphA1, EphA2, EphA3, EphB2, EphB4, Tie2, Src,
Fyn, Lck, Fgr, Btk, Fak, SYK, FRK, JAK, ABL, ALK va B-Raf. Ngoai ra, cac chét
tic ché Pim theo sang ché c6 thé duoc két hop véi cac chét trc ché cua cac kinaza lién
quan dén chu trinh phat tin hiéu PIK3/Akt/mTOR, nhu PI3K, Akt (bao gém Aktl,
Akt2 va Akt3) va mTOR kinaza.

Céac chét trc ché Pim theo sang ché ¢c6 thé con duge st dung két hop vé1i cac
phuong phéap khéac dé diéu tri bénh ung thu, vi dy, béng cach hoa tri liu, chiéu xa,
hoac ph?lu thuét. Cac hop chét ¢6 thé duoc dung két hop v6i mot hodc nhiéu thude tri
bénh ung thu, nhu cic tac nhan hoéa tri ligu. Cac tac nhan héda tri liéu lam vi du bao
gdm tac nhan b4t ky trong sd: abarelix, aldesleukin, alemtuzumab, alitretinoin,
allopurinol, altretamin, anastrozol, arsen trioxit, asparaginaza, azaxitidin,
bevacizumab, bexaroten, bleomyxin, bortezombi, bortezomib, busulfan dé dung qua
dudng tinh mach, busulfan dé ding qua duong miéng, calusteron, capexitabin,
carboplatin, carmustin, cetuximab, clorambuxil, cisplatin, cladribin, clofarabin,
xyclophosphamit, xytarabin, dacarbazin, dactinomyxin, dalteparin natri, dasatinib,
daunorubixin, dexitabin, denileukin, denileukin diftitox, dexrazoxan, doxetaxel,
doxorubixin, dromostanolon propionat, eculizumab, epirubixin, erlotinib,
estramustin, etoposit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim,
floxuridin, fludarabin, floraxil, fulvestrant, gefitinib, gemxitabin, gemtuzumab
ozogamicin, goserelin axetat, histrelin axetat, ibritumomab tiuxetan, idarubixin,
ifosfamit, imatinib mesylat, interferon alfa 2a, irinotecan, lapatinib ditosylat,
lenalidomit, letrozol, leucovorin, leuprolit axetat, levamisol, lomustin,
meclorethamin, megestrol axetat, melphalan, mercaptopurin, metotrexat,
methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon phenpropionat,
nelarabin, nofetumomab, oxaliplatin, paclitaxel, pamidronat, panitumumab,

pegaspargaza, pegfilgrastim, pemetrexed dinatri, pentostatin, pipobroman,
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plicamyxin, procarbazin, quinacrine, rasburicaza, rituximab, ruxolitinib, sorafenib,
streptozoxin, sunitinib, sunitinib maleat, tamoxifen, temozolomit, teniposit,
testolacton, thalidomit, thioguanin, thiotepa, topotecan, toremifen, tositumomab,
trastuzumab, tretinoin, uraxil mu tat, valrubixin, vinblastin, vincristin, vinorelbin,

vorinostat va zoledronat.

Céac chat trc ché Pim theo sang ché c6 thé con duge dung ket hop véi mot
hodic nhiéu tac nhan chong viém, steroit, cic chat trc cheé mien dich, hodc cac khang

thé dé diéu tri bénh.

Néu nhiéu hon mot duoc chat dugc cho bénh nhan dung, thi chung coé thé

duoc dung déng thot, 14n luot, hodc két hop (vi du, d6i v6i nhiéu hon hai tac nhan).
IV.  Ché pham, dang lidu va cach dung

Khi duge dung lam dugc chét, cac hop chét theo séang ché c6 thé duge dung &
dang dugc pham. Do d6, séng ché d& xuét ché pham chira hop chét c6 cong thire (I),
hoic mudi dugc dung cia no, hodc phuong an bét ky trong sb cac phuong an cla
ching, va it nhét mot chit mang dugc dung. Céac dugc phém nay cé thé dugc bao ché
theo cach da biét trong linh vuc duge, va co thé duge dung qua nhiéu duong khic
nhau, tuy theo chi dinh diéu tri 1a cuc bd hay toan than va tuy theo ving can duoc
diéu trj. C6 thé dung khu trti (bao gdm qua da, biéu bi, mit va vao mang nhay, ké ca
trong mii, &m dao va phan phdi qua dudng truc trang), qua phoi (vi du, bing cach
x0ng hodc bom bot hodc sol khi vao, ké ca bang may khi dung; trong khi quan hodc
trong miii), qua dudng miéng hodc ngoai duong tiéu hoa. Cach dung ngoai duong
tiéu hoa bao gém viéc dung qua duong tinh mach, trong dong mach, dudi da, tiém
trong khoang mang bung bép hodc tiém hodc truyén; hodc trong so, vi du, ndi tuy
mac hodc trong ndo that. Cach dung ngoai duong tiéu hoa c6 thé & dang mét liéu cao
don nhét, hodc co thé, vi du, 1a béng bom truyén lién tuc. Cac duogc phém va cac ché
phdm dé ding khu tra c6 thé bao gdbm miéng dén qua da, céc loai dau boi, cac loai
nudc xuc, cac loai kem bodi, gel, thudc nho giot, vién dat hdu mon, thude xit, chét
long va bot. Chét mang thong thudng dung cho dugc pham, trong nudc, nén bot hoic

nén diu, cac chat lam dic va chat twong tu o thé la can thiét hodc mong muon.

Sang ché con bao gém cac duoc phém ma chira hoat chét 1a hop chét theo

sang ché hodc mudi dugc dung cua no, két hop v6i mdt hodc nhiéu chat mang dugc
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dung (céac ta dugc). Theo mot s6 phuong 4n, dugc pham nay 14 thich hop dé dung
khu trG. Trong qué trinh bao ché céc duge phdm theo sdng ché, hoat chat thuong
duoc tron voi ta dugce, pha loang béng t4 dugc hodc dugc bao trong chét mang do ¢
dang, vi du, vién nang, goi nho, goi giéy, hodc véat chira khac. Néu ta dugc lam chét
pha lodng, no co thé 1a nguyén liéu rin, ban ran, hodc 16ng, ma hoat dong nhu chét
dan, chit mang hodc méi trudng cho hoat chét. Do d6, cac duoc ph'flm c6 thé & dang
vién nén, cac vién tron, cac loai bot, vién ngdm, géi nho, vién con nhong, con ngot,
cac loai huyén phu, nhil twong, dung dich, siro, sol khi (¢ dang ran hodc trong moi
trrong 16ng), dau boi chira, vi dy, &n 10% trong luong hoat chét, vién nang gelatin
mém va cing, vién dit hAu mon, dung dich vd trung dé tiém truyén va bot dugce dong
2061 vo trung.

Trong qué trinh bao ché dugc pham, hoat chit c6 thé dugc nghién dé tao ra c&
hat phu hop trudce khi két hop véi cac thanh phan khac. Néu hoat chét hau nhu khong
hoa tan, thi n6 cé thé duoc nghién dén co hat bé hon 200 mesh. Néu hoat chat hau
nhu hoa tan trong nudc, c& hat co thé dugc diéu chinh béng cach nghién dé tao ra

phéan bd hau nhu déng nhét trong ché phém, vi du, khoang 40 mesh.

Céc hop chét theo séng ché c6 thé duge nghién bang cach &p dung cac quy
trinh nghién da biét nhu nghién w6t dé dat duoce ¢d hat thich hop dbi voi viee bao ché
vién nén va cho cac dang ché phim khac. Pa dugce nghién min (hat c¢6 kich thudc
nano) cc ché phim chta céc hop chét theo sang ché c6 thé dugc didu ché theo cac
quy trinh da biét trong linh vuc k¥ thuat nay, vi du, xem cong bb don Qubc té s6 WO
2002/000196.

Mbét sb vi du vé céc ta dugc thich hgp bao g@)m lactoza, dextroza, sucroza,
sorbitol, manitol, tinh bot, gdm acaxia, canxi phosphat, alginats, tragacan, gelatin,
canxi silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nuéc, siro va
metyl xenluloza. Cac ché phdm co thé con bao gdm: cac tic nhan 1am tron nhu talc,
magie stearat va dau khoang; cac tac nhan thdm udt; tac nhan nhii hoa va tac nhan
tao huyén phu; cac chét bao quan nhu metyl- va propylhydroxy-benzoat; va cac chét
tao ngot va cac tac nhan tao vi. Cac duogc phém theo séng ché ¢6 thé duogc bao ché
sao cho tao ra giai phéng hoat chit nhanh, tir tir hodc chdm sau khi cho bénh nhéan

dung bing cich ap dung cac quy trinh da biét trong linh vuc k§ thuat nay.
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Theo mét sb phuong 4n, dugc pham nay chtra xenluloza vi tinh thé da duoc
silic hoa (SMCC) va it nhat mot hop chét theo sang ché, hoac mubi duoc dung cua
né. Theo mot s phuong an, xenluloza vi tinh thé da dugc silic hoa chira khoang 98%

xenluloza vi tinh thé va khoang 2% silic dioxit tinh theo trong luong.

Theo mét s6 phwong én, dugc phdm nay la ché phdm giai phong tlr tir chira it
nhét mot hop chét theo sang ché, hoic mubi duoc dung cua nd, va it nhét mot chét
mang dugc dung. Theo mot s& phuong 4an, duoc pham nay chira it nhit mot hop chat
theo sang ché, hoic mubi dugc dung cua no, va it nhat mot thanh phén dugc chon tir
xenluloza vi tinh thé, lactoza monohydrat, hydroxypropyl metylxenluloza va
polyetylen oxit. Theo mot s6 phuong 4n, dugc pham nay chira it nhit mot hop chét
theo sang ché, hoic mubi duoc dung clia nd, va xenluloza vi tinh thé, lactoza
monohydrat va hydroxypropyl metylxenluloza. Theo mot sd phuong 4n, dugc pham
nay chua it nhéat mot hop chét theo sang ché, hodc mudi dugc dung clia no, va
xenluloza vi tinh thé, lactoza monohydrat va polyetylen oxit. Theo mot s6 phuong
an, duoc phém ndy con chira magie stearat hodc silic dioxit. Theo mot sb phuong an,
xenluloza vi tinh thé 1a Avicel PH102™. Theo mdt s6 phuong én, lactoza
monohydrat 1a Fast-flo 316™. Theo mdt s6 phuong 4n, hydroxypropyl
metylxenluloza 12 hydroxypropyl metylxenluloza 2208 K4M (vi dy, Methocel K4 M
Premier™) va/hoic hydroxypropyl metylxenluloza 2208 K100LV (vi du, Methocel
KOOLV™). Theo mot s6 phuong 4n, polyetylen oxit 1a polyetylen oxit WSR 1105 (vi
du, Polyox WSR 1105™),

Theo mot s6 phuong 4n, quy trinh tao hat udt dugce dung d8 tao ra dugc phdm
nay. Theo mot s6 phwong 4n, quy trinh tao hat kho dugc dung dé tao ra duoc phim
nay.

Céc duoc phdm c6 thé dugce bao ché & dang liéu don vi, mdi liéu chira khoang
tir Smg dén 1.000mg (1g), lidu thuong nam trong khoang tr 100mg dén 500mg hoat
chét. Theo mot s6 phuong an, mdi lidu chtra khoang 10mg hoat chat. Theo mot s6
phuong an, mdi lidu chira khoang 50mg hoat chét. Theo mot s6 phuong an, mi lidu
chira khoang 25mg hoat chét. Thuét ngit "dang liéu don vi" dugc dung dé chi céc

don vi riéng ré vé mit vat 1y thich hop lam lidu don nhit cho ddi tuong 1a nguoi va
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cac dong vat c6 va khac, mdi don vi chtra lugng dinh trudc hoat chét d3 duoc tinh dé

tao ra tac dung diéu tri bénh mong mubdn, két hop véi ta dugc thich hop.

Cac thanh phén dugc dung dé bao ché cac duogc phém c6 do tinh khiét cao va
hau nhu khong chita cc thanh phén tap nhiém c6 tiém nang c6 hai (vi du, it nhét loai
dung lam thuc phim theo tiéu chuin qudc gia, thong thuong it nhéat loai phén tich, va
thong thuong hon it nhét 14 loai dung lam dugc phim). Cu thé, dé dung cho ngudi,
tdt hon néu duoc phém duoc bao ché hoic pha ché theo tiéu chudn Thuc tién Bao
ché Tét (Good Manufacturing Practice) nhu duge xac dinh trong cdc quy dinh cua
Co quan Quan ly Thuc phdm va Duoc phdm My (U.S. Food and Drug
Administration). Vi du, céc ché phém thich hop cho c6 thé 1a v6 trung va/hoic hau
nhu ddng truong va/hodc hoan toan phit hop véi quy dinh cua Thye tién Bao ché Tbt
(Good Manufacturing Practice) ciia Co quan Quan ly Thuc pham va Dugc pham My
(U.S. Food and Drug Administration).

Hoat chét ¢6 thé co tac dung trong khoang lidu luong rong va thuong dugc
dung v6i lugng hitu hiéu @& didu tri bénh. Tuy nhién, can phai hiéu ring luong hop
chét nay dugc dung trén thyc té thuong sé do thay thudc quyét dinh, theo tinh hubng
cu thé, bao g@)m tinh trang cAn duoc diéu tri, duong dung duoc chon, hgp chét cu thé
duogc dung, ltra tudi, trong lugng va dap Gmg cua ca thé bénh nhan, mic d6 ning cla

triéu ching clia bénh nhéan va cac y€u to tuong tu.

Lidu didu tri bénh ctia hop chat theo sang ché c6 thé thay ddi theo, vi du, muc
dich st dung cu thé cua viéc didu tri, cach dung thube ctia hop chét nay, stc khoe va
tinh trang cua bénh nhén, va quyét dinh cta thdy thudc ké don. Ty phan hodc ndéng
d6 cua hop chit theo séng ché trong dugc phim c6 thé thay déi tly theo nhiéu yéu t6
bao gdom lidu luong, céc tinh chit héa hoc (vi dy, tinh ky nudc), va dudng dung. Vi
du, céc hop chét theo sang ché ¢6 thé dugc dua vao dung dich nudc dém sinh ly chia
khoang 0,1% dén 10% trong lugng/thé tich hop chét nay dé dung ngoai dudng tiéu
héa. Mot sd khoang liéu lugng thong thuong nam trong khoang tir 1pg/kg dén lg/kg
thé trong hang ngay. Theo mot sd phuong 4n, khoang lidu lvong nam trong khoéng
tir 0,01mg/kg dén 100mg/kg thé trong hing ngay. Liéu lugng c6 thé phu thudc vao
cac bién sb nhu loai va muc do dién tién cua bénh nay hoidc roi loan, tinh trang strc

khoe chung cia bénh nhan cu thé, hiéu qua sinh hoc tuong dbi cua hop chit duoc
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chon, thanh phﬁn cia ta dugc, va duong dung ctia nd. Lugng hitu hiéu cd thé duoc
ngoai suy tor duong cong lidu luong-dap tmg thu dugc tir thir nghiém in vitro hodc

thtr nghiém trén hé mau dong vat.

P& bao ché cac duogc phém rin nhu vién nén, hoat chét chinh dugc tron voi ta
duge dé tao ra dugc phdm rin so ché chira hdn hop dong nhét gbm hop chét theo
sang ché. Khi cac dugc phém so ché nay dugc dé cap la déng nhét, thi hoat chét
thuong duogc phéan tan déu trong toan bo dugc phim nay sao cho dugc pham nay co
thé d& dang duge phan chia tiép thanh cac dang lidu don vi hitu hiéu bang nhau nhu
c4c vién nén, cac vién tron va cac vién nang. Sau do, ché phdm so ché ran nay dugc
phén chia tiép thanh dang liéu don vi thudc cac loai néu trén chira, vi dy, khoang tir

0,1mg dén 1000mg hoat chét theo sang ché.

Céac vién nén hodc cac vién tron theo sang ché ¢6 thé duoc bao hodc dugce tron
theo cach khéac dé tao ra dang lidu ¢6 wu diém vé hoat dong kéo dai. Vi du, vién nén
hodc vién tron c6 thé chira thanh phin liéu bén trong va thanh phan lidu bén ngoai,
thanh phan lidu bén ngoai & dang 16p bao 1én thanh phan liéu bén trong. Hai thanh
phin c6 thé duge tich bang 16p bao tan trong rudt ma no co tac dung chéng lai qué
trinh phén ri trong da day va cho phép thanh phan bén trong di qua & trang thai
nguyén ven dén ta trang hodc dugc tri hoan phén giai. Nhiéu loai nguyén liéu c6 thé
duoc st dung cho céc 16p boc hodc bao tan trong rudt nhu vay, cac nguyén li€u nay
bao gom nhiéu cac axit polyme va cac hén hop gdm cic axit polyme véi cac nguyén

liéu nhu senlac, ruou xetylic va xenluloza axetat.

Céc dang léng ma trong d6 céac hop chit va cac duoc pham theo sing ché ¢6
thé duoc két hop vao dé ding qua dudng miéng hodc bang cach tiém bao gdm dung
dich nudc, siro, cac huyén phu trong nudc hodc trong dau d3 duoc tao vi mdt cach
thich hop, va nhii tuong dugc tao vi v6i cac loai dau an dugc nhu dau hat bong, dau

vung, dAu dira, hodc dau lac, cling nhu con ngot va céac chat dan dugc dung tuong tu.

Céc dugc pham dé xong hodc bom bao gdm dung dich va céc loai huyén phu
trong cdc dung mdi nude hodc hitu co dugc dung, hodc hdn hop cta chung, va bot.
Cac duoc phém long hodc t&n c6 thé chira cac t4 duge dugce dung thich hop nhu trén.
Theo mdt $6 phuong an, cac dugc phém dugc dung qua duong miéng hodc duong hd
hép trén 1a miii nham tac dung tai chd hodc toan than. Céac dugc phém c6 thé duoc
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khi dung bang cach st dung cac khi tro. Dung dich nay dugc khi dung c6 thé duoc
hit truc tiép tir thiét bi khi dung hogc thiét bi khi dung c6 thé dugc gan vao mit na,
nut gac, hoac may th¢ ap suit duong khong lién tuc. Céc ché pham & dang dung
dich, huyén phu, hodc bot co thé duoc dung qua dudng miéng hodc qua dudong mii

tir cac dung cu ma phan phéi ché pham theo cach thich hop.

Céc duge phim ding khu tra c6 thé chita mot hodc nhidu chat mang thong
thuong. Theo mot sb phuong an, dau boi c6 thé chira nudc va mdt hoic nhiéu chét
mang ky nuéc duge chon tir, vi du, parafin 16ng, polyoxyetylen alkyl ete, propylen
glycol, vaselin trang® (vazolin) va céac loai tuong tu. Thanh phan chat mang cta cac
loai kem bi c6 thé 1a trén co s& nuée két hop v6i glyxerol va mot hodc nhiéu thanh
phﬁn khéac, vi du, glyxerinmonostearat, PEG-glyxerinmonostearat va ruou
xetylstearylic. Gel c6 thé duge diéu ché bang cach sir dung rugu isopropylic va nudc,
két hop mot cach thich hop voi cac thanh phan khéc, vi dy, glyxerol, hydroxyetyl
xenluloza va cac nhom tuong tw. Theo mot s6 phuong 4n, céc dugc phim diing khu
trii chtra it nh&t khoang 0,1%, it nhét khoang 0,25%, it nhat khoang 0,5%, it nhat
khoang 1%, it nhét khoang 2%, hodc it nhét khoang 5% trong lugng hop chét theo
sang ché. Céc duoc pham ding khu tra 6 thé duoc bao goi mot cach thich hop trong
cac 6ng nghiém chira, vi dy, 100g ma tay y lién quan dén huéng dan diéu tri dugce

chi dinh, vi du, bénh vay nén hoic tinh trang bénh ly khac ¢ da.

Luong hop chét hodc duogc phém duoc st dung cho bénh nhan thay ddi tuy
theo thubc dugc dung, muc dich cta viéc dung thubc, nhu phong bénh hodc diéu tri,
trang thai cua bénh nhén, cach dung thudc va cac yéu té tuong tu. Trong céc tmg
dung diéu tri bénh, cac dugc phém 6 thé dugce cho bénh nhan da méc bénh ding véi
luong du dé chita hogc it nhit kim ham mot phan triéu chiing bénh 1y nay va cac bién
chting cua né. Luong hitu hi¢u s&€ phy thudc vao tinh trang bénh dugc diéu tri cling
nhu theo quyét dinh cua thay thudc diéu tri tuy theo céc yéu t6 nhu mirc do ning cia
bénh, lta tudi, trong lwong va tinh trang chung cua bénh nhan va céac nhom tuong tu.

Cac duoc phém dugc st dung cho bénh nhén co thé & cac dang duoc phém
néu trén. Céc duge phim nay c6 thé duogc tiét trung theo cac k¥ thut tiét trung thong
thuong, hodc co thé duoc loc tiét trung. Dung dich nudc co6 thé dugc bao g06i dé s

dung nguyén dang, hodc dugc sdy kho & nhiét do thap, ché phém sdy kho & nhiét do

75



42322 761287

thdp dugc két hop véi chit mang vo trung trong nuéc trude khi dung. DO pH ctla cac
ché phdm chtra hop chét nay thuong nim trong khoang tir 3 dén 11, tot hon 1a tir 5
dén 9 va t6t nhat 1a tir 7 dén 8. CAn phai hiéu rang viéc st dung cac ta dugc, cac chét
mang hodc cac chit 1am 6n dinh nhét dinh trong s6 cac chét néu trén s& tao ra cac

mudi dugc dung.

Liéu diéu tri bénh ctia hop chét theo sang ché c6 thé thay ddi theo, vi du, muc
dich str dung cu thé cta viéc diéu tri bénh, cach dung hop chét nay, stc khoe va tinh
trang ciia bénh nhan, va quyét dinh ctia thdy thubc ké don. Ty phan hodc ndng d6 ctia
hop chat theo séng ché trong duoc phdm co thé thay ddi tiy theo nhiéu yéu t6 bao
gém liéu luong, cac tinh chit hoa hoc (vi du, tinh ky nudc), va duong dung. Vi du,
cac hop chét theo sang ché cé thé duogc dua vao dung dich nude dém sinh ly chua
khoang 0,1% dén 10% trong luong/thé tich hop chét nay dé dung ngoai dudng tiéu
hoa. Mot s6 khoang liéu lugng thong thudng nam trong khoang tir 1pg/kg dén 1g/kg
thé trong hang ngay. Theo mot sd phuong 4n, khoang lidu luong nam trong khoang
tir 0,01mg/kg dén 100mg/kg thé trong hang ngay. Liéu luong c6 thé phu thudc vao
céc bién sb nhu loai va muc d6 dién tién ctia bénh nay hodc r6i loan, tinh trang strc
khoe chung cia bénh nhan cu thé, hiéu qua sinh hoc tuong dbi cua hop chit duoc
chon, thanh phén cua ta duoc, va duong dung cta nd. Luong hitu hi€u ¢ thé dugc
ngoai suy tu duong cong lidu luong-dap tmg thu duge tir thir nghiém in vitro hodc

thir nghiém trén hé mau dong vat.
V. Hop chét ghi nhan va phuong phép thir nghi¢ém

Céc hop chat theo sang ché ciing c6 thé dugc st dung trong viée khao sat cac
quy trinh sinh hoc, bao g@)m phét tin hiéu kinaza, & cdc mo binh thudong va cac mo
bét thuong. Do do, theo khia canh khac, sang ché dé xuét cac hop chét theo séng ché
duoc danh diu (dugc danh diu béng phéng xa, danh diu bang huynh quang, v.v.) ma
s& 1a hitu ich khong chi trong cdc k¥ thuat hién hinh anh ma con trong cac thi
nghiém, cd in vitro va in vivo, dé dinh vi va dinh lugng cac Pim kinaza trong céc mau
md, ké ca ctia nguoi, va dé xac dinh céc phdi tir Pim kinaza bing cach tc ché lién két
ctua hop chét d3 dugc danh dau. Do d6, sang ché bao gém cac thir nghiém Pim kinaza

ma chira céc hop chat da duge danh d4u bang dong vi phong xa nhu vay.
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Sang ché con bao gébm cic hop chét theo sang ché da dugc danh du bang
déng vi phong xa. Hop chit d3 dugc danh dAu "vé mat déng vi" hodc da "dugce danh
dau béng phong xa" 1a hop chét theo sang ché, trong d6 mot hodc nhiéu nguyén tir
duogc thay hodc dugce thé bang nguyén tir c6 nguyén tr luong hoic s6 khdi luong
khac nguyén tir luong hoac s6 khéi luong thuong thdy trong tw nhién (tirc 1a c6 trong
tu nhién). C4c dong vi phong xa thich hop ma c6 thé dugc két hop vao cac hop chat
theo séang ché bao gdbm, nhung khong chi gidi han o, 3H (con duoc viét 1a T cho triti),
1C, Be, 14¢, BN, BN, 150, 170, 180, 8F, 358, 36CI, #2Br, "*Br, "Br, IRy, 1231, 1247, 1251
va 11, Ddng vi phong xa ma duge két hop vao cac hop chét da duogc danh diu béng
phong xa nay s& phu thudc vao tmg dung cu thé ma hop chat da dugc danh dau béng
phong xa. Vi dy, dbi véi cac thir nghiém danh dAu va cac thir nghiém canh tranh Pim
kinaza in vitro, cac hop chat ma két hop *H, 1C, #Br, 11, I, S hodc s& thuong 1a
hitu dung nhét. D6i véi cac tmg dung hién hinh anh phéng xa ''C, "8F, 1L, 12, ],

1311 758y, 76Br hodc 77Br s& thudng la hiru dung nhat.

Cén phai hiéu rang hop chit da "dugc danh dau bﬁmg phong xa" hodc "hop
chit da dugc danh déu" 1a hop chit ma da két hop it nh4t mot dong vi phéng xa.
Theo mdt sé phuong 4n dong vi phong xa dugc chon tir nhém bao gbm *H, 1“C, 1],
35§ va %2Br. Theo mot sb phuong an, hop chéit nay két hop 1, 2 hodc 3 nguyén ti
doteri. Cac phuong phéap tdng hop dé két hop cac ddng vi phong xa vao cac hgp chat

hitu co 1a da biét trong linh vuc k¥ thuét nay.

Cu thé, hop chit da dugce danh d4u theo sang ché co thé dugc ding trong thi
nghiém sang loc dé xac dinh va/hodc danh gia cac hop chét. Vi du, hop chit m&i
duoc téng hop hodc xac dinh (ttc 1a hop chét thir nghiém) ma duoc danh diu co thé
duoc danh gia vé kha nang lién két véi Pim-kinaza cua né bang cach theo doi sy bién
thién ndng do6 ctia n6 khi cho tiép xtic véi Pim kinaza, béng cach tim vét danh dAu.
Vi du, hop chét thir nghiém (da dugc dénh déu) c6 thé duge danh gid vé kha ning
ciia no trong viéc lam giam muc do lién két cua hop chét khac ma da biét 1a lién két
v6i Pim kinaza (trc 1a chét chuan). Do d6, kha nang cia hop chét thtr nghiém canh
tranh v6i chat chuin dé lién két véi Pim kinaza lién quan tryc tiép voi i lyc lién két
cua nd. Nguoc lai, trong mot sb thir nghiém sang loc khac, chit chuén duoc danh dau

va cac hop chat thir nghiém khong duge dénh du. Do d6, ndng do cua chit chudn da
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dugc danh dAu dugc theo ddi dé danh gid mtc do canh tranh gifta chit chuén va hop
chit thir nghiém, va 4i lyc lién két twong ddi ctia hop chat thir nghiém dugc xac dinh

bang cach do.
VI Kit

Sang ché con dé xuét cac kit duoc dung hitu dung, vi du, dé diéu tri hoic
phong bénh lién quan dén Pim kinaza hodc céc rdi loan, nhu bénh ung thu, ma bao
g@)m mot hodc nhiéu vat chtra ma chtra dugc phém chira lugng hitu hiéu dé diéu tri
bénh cta hop chat c6 cong thire (I), hodc phuong an bét ky trong sd cac phuong 4n
cia chung. Cac kit nay con co thé bao gdbm mdt hoidc nhidu thanh phan kit duoc
thong thuong khéac nhau, vi du, vt chira v6i mot hodc nhiéu chét mang dugc dung,
vét chira bd sung, v.v., nhu dé& dugc nhan thiy ddi voi chuyén gia trong linh vuc k¥
thuat nay. Huéng dan (st dung) ¢ dang cai 16ng vao hoic & dang nhan, biéu thi
lugng ctia cac thanh phan s& dugc dung, hudng dAn cach ding, va/hodc huéng dan

cach tron cac thanh phan ndy, cling c6 thé bao gdm trong kit nay.

Sang ché s& dugc duge boc 10 mot cach chi tiét dua vao céc vi du cu thé. Cac
vi du sau dugc bdc 10 chi nham muc dich minh hoa, va va khong nhdm giéi han
pham vi cta sang ché theo cach bat ky ndao. Chuyén gia trong linh vuc k¥ thuét nay
dé dang nhéin biét nhiéu loai thong sé khong quan trong ma c6 thé duoc thay ddi
hodc duoc cai bién dé tao ra céc két qua ngang bang. Céc hop chét theo cac vi du
duoc théy 1a cac chit tc ché Pim-kinaza theo it nhat mot thir nghiém duge boc 10

trong ban mo ta nay.
Vi du thye hién sang ché

Céc quy trinh thr nghiém dbi v6i cac hop chat theo séng ché duoc néu dudi
day. Phuong phap séc ky 1ong-phd khéi (LC-MS) diéu ché tiép can tu do tinh ché
mot vai hop chét trong sb cac hop chit di diéu ché duogc duoc thuc hién trén hé tich
phéan doan theo khéi lugng Waters. Thiét 1ap, quy trinh va phé”m mém kiém soat thiét
bi co ban d& van hanh cac hé nay da duogc bc 16 mot cach chi tiét tai liéu k¥ thudt.
Vi du, xem céc tai lidu: Blom, "Two-Pump At Column Dilution Configuration for
Preparative LC-MS", K. Blom, J. Combi. Chem., 2002, 4, 295-301; Blom et al.,
"Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis

Purification", J. Combi. Chem., 2003, 5, 670-83; va Blom et al., "Preparative LC-MS
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Purification: Improved Compound Specific Method Optimization", J. Combi. Chem.,
2004, 6, 874-883.

Trong cac truong hop ma trong do chit ddng phan khong d6i quang dugc
phén tach, thoi gian luu cua sic ky léng cao 4p thu duge tir phuong phap LCMS
phan tich (cot Waters SunFire™, 2,1mm x 50mm, ¢& hat Spm, rira giai bing gradien

MeOH/nudc chira 0,025% TFA).
Vidul

5-amino-N-{4-[(35)-3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-diflorophenyl)-1,3-

thiazol-4-carboxamit

Hsz Fp
Ny nR T
YT

Z NH
N 0 2

Bude 1. Tert-butyl [(3S)-1-(3-nitroquinolin-4-yl)piperidin-3-yl]carbamat

o)

N

N0,
~

N

1-butanol (3,00ml) dugc bd sung vao binh vi séng loai 5ml chta 4-clo-3-nitr-
oquinolin (do Ark Pharm cung cdp, 312,9mg, 1,500mmol) va tert-butyl (3S5)-
piperidin-3-ylcarbamat (do Combi-Blocks cung cap, 358,9mg, 1,792mmol), tiép theo
1a DIPEA (405,1mg, 3,134mmol). Hén hop phén tng nay dugc dun néng & 100°C
trong khi chiéu xa bing vi séng trong thdi gian 2 gio. Sau do, hdn hgp phan tng
duoc ¢o trong diéu kién ap sudt giam. Cin thu dugc tinh ché theo phuong phap sic
ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop chét néu ¢ tiéu dé
muc ndy & dang dau mau vang (293,5mg, 53%). LCMS theo tinh toan cho
C19H2sN4Os (M+H)": m/z = 373,2; theo thit nghiém 373,2.
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Buéc 2. Tert-butyl [(3S)-1-(3-aminoquinolin-4-yl)piperidin-3-yl]carbamat

T

N

Xy NH2
s

N

EtOH (5,00ml), tiép theo 1a nudce (1,00ml) dugc bd sung vao lo chua tert-
butyl [(3S)-1-(3-nitroquinolin-4-yl)piperidin-3-yl]carbamat (118,9mg, 0,3193mmol),
bot sat (199,0mg, 3,563mmol) va NH4Cl (288,9mg, 5,401mmol). Hoén hop nay duge
khudy & 80°C trong thoi gian 1 gid. Hon hop phan tng nay dugc loc qua dém
diatomit. Pém nay dugc rira giai bang dung dich nuéc KsPO4 10% (20ml), va EtOAc
(20ml). Lép hitu co dugce rira bang nuée mudi (20ml), 1am kho trén NaxSOu, va co
trong didu kién ap suét giam. Cin thu dugc tinh ché theo phuong phép sic ky trén
silicagel (0% dén 100% EtOAc trong hexan) d8 tao ra hop chét néu ¢ tiéu dé muc
nay ¢ dang rin mau vang nhat (36,9mg, 34%). LCMS theo tinh toan cho CioH27N4O2
(M+H)": m/z = 343,2; theo thtr nghiém 343,2.

Budc 3. Metyl 5-amino-2-bromo-1,3-thiazol-4-carboxylat

Br

A

N™ s

A \(:(N Hy
0

N-bromosucxinimit (12,0g, 67,4mmol) dugc b sung tirng phan vao dung dich
chra metyl 5-amino-1,3-thiazol-4-carboxylat (do J & W PharmLab cung cap, 10,0g,
63,2mmol) trong THF (100ml). Sau khi khudy & nhiét do trong phong trong thoi gian
1 gio, hdn hgp phan tng nay duge loc @8 tao ra mé san phim thu nhit & dang ran
mau hong (9,8g). Dich loc duge cd trong diéu kién 4p suét giam. Can thu dugc duge
nghién ctng voi EtOAc (15ml) va loc d8 tao ra mé san phdm th hai & dang rin mau
hdng (5,0g, tdng hiéu sudt: 99%). LCMS theo tinh toan cho CsHeBrN202S (M+H)":
m/z =236,9; theo thir nghiém 237,0.
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Budc 4. Metyl 2-bromo-5-[(tert-butoxycarbonyl)amino]-1,3-thiazol-4-carboxylat

Br

A

/Oﬁ—/{; <

Di-tert-butyl dicacbonat (18,0g, 82,2mmol), DMAP (1,5g, 13mmol) va
trietylamin (17,6ml, 126mmol) dugc bd sung vao dung dich chira metyl 5-amino-2-
bromo-1,3-thiazol-4-carboxylat (14,8g, 62,4mmol) trong THF (100ml). Sau khi
khudy & nhiét do trong phong trong thoi gian 16 gio, hdn hop phan Gng nay dugc pha
loang bang EtOAc (400ml) va ria bang nude (2 x 250ml). Lép hitu co dugce rira
béng nude mubi (250ml), lam kho trén NaSOs, va co trong diéu kién ap sut giam.
Cin thu duoc tinh ché theo phuong phap sdc ky trén silicagel (0% dén 50% EtOAc
trong hexan) dé tao ra hop chit néu & tiéu dé muc nay & dang ran mau trang (15,1g,
72%). LCMS theo tinh todn cho CioHisBrN204S (M+H)*: m/z=1337,0; theo thu
nghiém 337,0.

Budc 5. Metyl 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-

carboxylat
oy
" LoD
HN™ S .
j?f °
Metyl 2-bromo-5-[(tert-butoxycarbonyl)amino]-1,3-thiazol-4-carboxylat

(9,60g, 28,5mmol) dugc bd sung vao binh day tron cé lép thanh khqu tur, tiép theo
la 2-(2,6-diflorophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan  (do Combi-Blocks
cung cép, 8,88g, 37,0mmol) va bis(tri-tert-butylphosphin)paladi (2,30g, 4,50mmol).
Binh nay dugc ddy kin béng vach cao su, va dugc thdo rdng va nap déy lai bé‘mg nito
ba lan. 1,4-dioxan (40,0ml) dugc bd sung vao qua xilanh, tiép theo 1a DIPEA (9,6ml,
55mmol) va dugc khtr oxy nuée (2,0ml). Hon hop thu duge duge dun néng & 100°C
trong thoi gian 1 gio. Sau khi lam gidm nhiét do dén nhiét do trong phong, hdn hop
nay dugc pha lodng bang EtOAc (200ml) va ria bang nudc (100ml) va nude mudi
(200ml), sau d6 dugc lam kho trén NazSOs, va ¢ trong diéu kién 4p suét giam. Can
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thu dugc tinh ché theo phuong phap sdc ky trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chét néu ¢ tiéu dé muc nay ¢ dang ran mau tréng (9,80g, 93%).
LCMS theo tinh toan cho CisH17FaN204S (M+H)*: m/z =371,1; theo thir nghiém
371,0.

Budc 6. Axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-

carboxylic

Lithi hydroxit monohydrat (5,24g, 125mmol) duoc bd sung vao vao huyén
phu chira metyl 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
carboxylat (6,99g, 18,9mmol) trong MeOH (50,0ml), tiép theo 1a nudc (50,0ml). Hon
hop nay duge dun néng ¢ 60°C trong thoi gian 5 gio. Sau do, hdn hop phan tng nay
dugc lam lanh dén 0°C, va dung dich HCI 6M duogc bd sung tr tr vao cho dén khi
dat dén do pH=2. Chét ran tao ra dugc gom br:ing cach loc va banh loc dugc rira br?mg
nu6e (50ml) va MeOH/nuéc (theo ty 16 1:1, 50ml) dé tao ra hop chét néu & tiéu dé
muc nay ¢ dang ran mau vang (6,59g, 98%). LCMS theo tinh todn cho
C15H15F2N204S (M+H)"™: m/z = 357,1; theo thir nghiém 357,0.

Bude 7. tert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl} amino)quinolin-4-yl|piperidin-3-

yl}carbamat
aol
0 yonA T
0 \g\é

Dung dich chira 1-clo-N,N,2-trimetylpropenylamin (do Aldrich cung cép,

Z

prd

80,5mg, 0,602mmol) trong THF (1,0ml) dugc bd sung vao dung dich chtra axit 5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1.3 -thiazol-4-carboxylic
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(81,1mg, 0,228mmol) trong THF (0,5ml). Hdn hgp nay duge khudy & nhiét do trong
phong trong thoi gian 5 gio. Dung dich chira zerz-butyl [(3S)-1-(3-aminoquinolin-4-
yl)piperidin-3-yl]carbamat (63,8mg, 0,186mmol) trong THF (2,0ml) duoc bd sung
vao hon hop néu trén, tiép theo 1 pyridin (146,4mg, 1,851mmol). Hon hop nay duoc
khudy & nhiét do trong phong trong thoi gian 2 gio, va sau d6 dugc co trong diéu
kién 4p suat giam. Cin thu duoc tinh ché theo phwong phap sac ky trén silicagel (0%
dén 100% EtOAc trong hexan) d8 tao ra hop chat néu & tidu dé muc nay ¢ dang ran
mau vang (115,8mg, 91%). LCMS theo tinh todn cho CssHzoFaNsOsS (M+H)*:
m/z = 681,3; theo thir nghiém 681,3.

Buédce 8. 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (2,0ml) dugc bd sung vao dung dich chta fert-butyl {(35)-1-[3-({[5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl}amino)quinolin-4-yl]piperidin-3-yl}carbamat ~ (115,8mg, 0,17mmol)
trong DCM (2,0ml). Hon hgp nay dugc khudy & nhiét d6 trong phong trong thoi gian
30 phut, va sau do dugc co trong diéu kién ap suét giam. Can thu duogc tinh ché béng
cach ap dung phuong phdp sdc ky long cao ap dao pha (RP-HPLC) (XBridge™ cft
C18, rira giai bang gradien MeCN/nude chira dung dich NH4OH 0,15%, véi luu toc
30ml/phut) dé tao ra hop chit néu & d& muc nay & dang rin mau tréng (20,5mg,
25%). LCMS theo tinh todn cho Ca4H23FaNeOS (M+H)": m/z=481,2; theo thu
nghiém 481,2.

Vidu2

N-{4-[(3S)-3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-

4-carboxamit
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Bude 1. Etyl 2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylat

N/
~.0O ~°
@)

Etyl 2-bromo-1,3-thiazol-4-carboxylat (do Ark Pharm cung cap, 2,026g,
8,582mmol) duoc bd sung vao binh c6 nut xody co 1ap thanh khudy tir, tiép theo 12 2-
(2,6-diflorophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (do Combi-Blocks cung
cap, 2,47g, 10,3mmol) va bis(tri-fert-butylphosphin)paladi (781,8mg, 1,530mmol).
Binh nay dugc day kin béng vach da duoc lot béng PTFE, va sau d6 dugc thdo rong
va nap day lai bing nito ba lan. 1,4-dioxan (10,0ml) duoc bd sung vao qua xilanh,
tiép theo DIPEA (2,41g, 18,6mmol) va dugc khir oxy nuge (0,60ml). Hon hop phan
ung nay dugc khudy & 120°C trong thoi gian 3 gio. Sau khi lam giam nhi¢t do dén
nhiét do trong phong, hdn hgp nay duoc loc qua nut silicagel (dugce rira giai bang
EtOAc). Dich loc dugc ¢d trong diéu kién ap suét giam, va can dugc tinh ché theo
phuong phép sac ky trén silicagel (0% d&n 100% EtOAc trong hexan) dé tao ra hop
chét néu ¢ d& muyc nay & dang dau mau vang nhat (1,739g, 75%). LCMS theo tinh
toan cho C12H1oF2NO2S (M+H)™: m/z = 270,0; theo thir nghiém 270,0.

Budc 2. Axit 2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic
F:<< Z
F
N =
S

Lithi hydroxit monohydrat (1,51g, 36,0mmol) dugc bd sung vao dung dich

HO
)

chua etyl 2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylat (1,72g, 6,39mmol) trong
THF (40,0ml), tiép theo 1a nudc (10,0ml). Hon hop nay duoc khudy & 60°C trong
thoi gian 5 gio. Sau d6, hdn hgp phan tng ndy duoc lam lanh dén 0°C, va dung dich
HCI 6M duoc bd sung tir tir vao cho dén khi dat d6 pH=2. Hon hop nay dugc pha
lodng bang EtOAc (250ml), rira bang nudc mudi (200ml), 1am kho trén NaSO4 va
b trong diéu kién 4p suit giam. Cin dugc tinh ché theo phuong phép sdc ky trén

silicagel (0% dén 30% MeOH trong DCM) dé tao ra hop chit néu & dé muc nay &
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dang rin mau tring (1,49g, 97%). LCMS theo tinh toan cho CioHeFaNO2S (M+H)™
m/z = 242,0; theo thtr nghiém 242,0.

Bude 3. tert-butyl {(3S)-1-[3-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl}am-
ino)quinolin-4-yl]piperidin-3-yl}carbamat

H
O\n,N F@
>r © T’\'me)N;s i
N

Dung dich chta 1-clo-N,N,2-trimetylpropenylamin (45,0mg, 0,337mmol)
trong DCM (1,0ml) dugc bd sung tir tir vao vao huyén phu chira axit 2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic (28,5mg, 0,118mmol) trong DCM (0,5ml).
Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 2 gid. Dung dich
chira tert-butyl [(35)-1-(3-aminoquinolin-4-yl)piperidin-3-yl]carbamat (tr Budc 2
trong Vi du 1, 36,9mg, 0,108mmol) trong DCM (2,0ml) dugc bd sung vao, tiép theo
pyridin (93,2mg, 1,18mmol). Sau do, hdn hop nay dugc khudy & nhiét do trong
phong trong thoi gian 2 gid nita, va sau d6 dugc co trong diéu kién &p suat giam. Cin
thu duge tinh ché theo phwong phap sdc ky trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chit néu & dé muc nay & dang diu mau vang nhat (57,4mg,
94%). LCMS theo tinh toan cho CaoHzoF2NsO3S (M+H)*: m/z=1566,2; theo tht
nghiém 566,2.

Buéc 4. N-{4-[(3S)-3-aminopiperidin-1-yl]quinolin-3-yl}-2-(2,6-diflorophenyl)-1,3-

thiazol-4-carboxamit

TFA (2,0ml) duoc bd sung vao dung dich chura fert-butyl {(35)-1-[3-({[2-
(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl} amino)quinolin-4-yl]piperidin-3-
yl}carbamat (57,4mg, 0,101mmol) trong DCM (2,0ml). Hon hop nay dugc khudy &
nhiét do trong phong trong thoi gian 30 phut, va sau d6 duge co trong diéu kién ap
suat giam. Can thu dugc tinh ché bang cach ap dung phuong phap sdc ky 1ong cao ap
dao pha (RP-HPLC) (XBridge™ cot C138, rtra giai bang gradien MeCN/nudc chira
dung dich NH4OH 0,15%, v6i luu tbe 30ml/phut) dé tao ra hop chit néu & dé muc
nay ¢ dang rdn mau tring (25,4mg, 54%). LCMS theo tinh toan cho CaHaoF2NsOS
(M+H)*: m/z = 466,1; theo thtr nghiém 466,2.
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Vidu3

5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-y1}-2-(2,6-diflor-
ophenyl)-1,3-thiazol-4-carboxamit

HzN\O Fp
F
N H N/S
7]

S N (0] NHZ

Buéc 1. 5-Nitrothieno[2,3-b]pyridin-4-ol

Dung dich chita N,N,N-tributylbutan-1-aminium nitrat (3,125g, 10,26mmol)
trong DCM (20ml) duoc bd sung vao dung dich chira thieno[2,3-b]pyridin-4-ol (do J
& W PharmLab cung cép, 1,015g, 6,714mmol) trong DCM (15ml) & -10°C.
Trifloaxetic anhydrit (2,334g, 11,11mmol) dugc bd sung nho giot vao. Sau khi khudy
& -10°C trong thoi gian 30 phut, hdn hgp nay dugc nang nhiét do 1én dén nhiét do
trong phong va khudy trong thoi gian 24 gid. Hon hop phén tmg nay dugc cd trong
diéu kién ap sut giam. Can thu dugc dugc nghién cung vai ete (S0ml), va loc. Banh
loc duge rira bang nude (100ml) va ete/MeOH (theo ty 1€ 1:1, 80ml), va sau d6 duoc
sdy kho dé tao ra hop chét néu & tiéu d& muc nay & dang rin mau vang (937,2meg,
71%). LCMS theo tinh toan cho C7HsN203S (M+H)": m/z =197,0; theo thir nghiém
197,0.

Budc 2. 4-clo-5-nitrothieno[2,3-b]pyridin

I
O.N

NS

POCI; (6,00ml) duogc bd sung vao S-nitrothieno[2,3-b]pyridin-4-ol (607,9mg,
3,099mmol), sau d6 hon hgp nay dugc khudy & 110°C trong thoi gian 1 gio. Sau do,
hdn hop phan tng nay dugc duge cd trong diéu kién ap suét giam. Cgn thu dugc hoa
tan trong DCM (50ml), va dung dich nuéc NaHCOj3 béo hoa (50ml) dugce bd sung tir
tir vao. Lép hitu co duoc rua bang nudc (50ml) va nudce mubi (50ml), sau d6 dugc
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lam kho trén NaySO4 va cb trong diéu kién &p suit giam. Cin dugc tinh ché theo
phuong phap sdc ky trén silicagel (0% dén 50% EtOAc trong hexan) dé tao ra hop
chit néu & tidu dé muc nay & dang ran mau vang nhat (605,3mg, 91%). LCMS theo
tinh toan cho C7H4CIN20,2S (M+H)*: m/z = 215,0; theo thir nghiém 215,0.

Budc 3. Tert-butyl [(3S)-1-(5-nitrothieno[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat

OYO
N
ON A
I3
N~ S

1-butanol (3,00ml) duoc bd sung vao vao lo chira 4-clo-5-nitrothieno[2,3-
b]pyridin (138,2mg, 0,6439mmol) va tert-butyl (38)-piperidin-3-ylcarbamat (do
Combi-Blocks cung cdp, 325,5mg, 1,625mmol), tiép theo DIPEA (201,4mg,
1,558mmol), sau d6 hdn hop nay dugc khudy & 110°C trong thoi gian 12 gio. Sau
khi lam giam nhiét do dén nhiét do trong phong, hon hop phan ng nay dugc co
trong diéu kién ap suit giam. Can thu duge tinh ché theo phuwong phép sic ky trén
silicagel (0% dén 100% EtOAc trong hexan) d8 tao ra hop chét néu & dé muc nay &
dang rin mau vang (228,4mg, 94%). LCMS theo tinh toan cho C17H23N4048S
(M+H)*": m/z =379,1; theo thtr nghiém 379,2.

Buée 4. Tert-butyl [(3S)-1-(5-aminothieno[2,3-b]pyridin-4-yl)piperidin-3-

yl]carbamat

D

Oﬁ/O
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N
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EtOH (5,00ml) dugc bd sung vao lo chaa fert-butyl [(3S)-1-(5-
nitrothieno[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat (228,4mg, 0,6035mmol), bot
sit (357,7mg, 6,405mmol) va NHiCl (567,8mg, 10,61mmol), tiép theo nudc
(1,00ml). Hon hop nay dugc khudy & 80°C trong thoi gian 1 gio. Sau do, hdn hop
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phan Gng nay dugc loc qua dém diatomit. Thanh diatomit dugc ria giai bang dung
dich nudc KzPOs 10% (30ml), va EtOAc (30ml). Lép hitu co duge rua bing nudc
mudi (30ml), sau d6 dugce lam kho trén NaySOa, va cd trong diéu kién 4p suat giam.
Can thu duoc (212,9mg) dugc st dung & budc tiép theo khong can tinh ché thém.
LCMS theo tinh toan cho Ci7H2sNsO2S (M+H)™: m/z=349,2; theo thu nghiém
349,2.

Bude 5. Tert-butyl {(3S)-1-[5-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)thieno[2,3-b|pyridin-4-yl]piperidin-
3-yl}carbamat

\p
Oﬁ,O
HN
g
AT
s N/ o) HN\/g
A

Dung dich chita 1-clo-N,N,2-trimetylpropenylamin (169,8mg, 1,271mmol)
trong THF (1,0ml) duoc bd sung tir tr vao dung dich chira axit 5-[(fert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (theo Vi du 1,
bude 6, 176,4mg, 0,4950mmol) trong THF (0,5ml). Hon hop nay duoc khudy & nhiét
do trong phong trong thoi gian 5 gid. Dung dich chira fert-butyl [(3S)-1-(5-
aminothieno[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat  (139,6mg, 0,4006mmol)
trong THF (2,0fn1) sau do duoc bd sung vao hdn hop thu duoc, tiép theo pyridin
(316,1mg, 3,996mmol), va hdn hop nay dugc khudy & nhiét do trong phong trong
thoi gian 2 gior nita. Sau d6, hdn hop nay duoc cb trong diéu kién 4p sudt giam va cin
thu duoc tinh ché theo phuong phap sac ky trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chét néu ¢ tiéu dé muc nay o dang ban ran mau toi (230,7mg,
84%). LCMS theo tinh toan cho CsHs7FaNeOsSy (M+H)™: m/z =687,2; theo thir
nghiém 687,2.
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Budc 6. 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-yl}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (2,0ml) dugc bd sung vao dung dich chia ferz-butyl {(3S)-1-[S-({[5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl}amino)thieno[2,3-b]pyridin-4-yl]piperidin-3-yl}carbamat (230,7mg,
0,3359mmol) trong DCM (2,0ml). Hon hop nay dugc khudy & nhiét do trong phong
trong thoi gian 30 phut, va sau d6 dugc c6 trong diéu kién &p suat giam. Cin thu
duoc tinh ché bang cach 4p dung phwong phap sic ky long cao ap dao pha (RP-
HPLC) (XBridge™ cot C18, rira giai bang gradien MeCN/nuge chtra 0,1% NH4OH,
v6i Tuu tée 30ml/phut) dé tao ra hop chit néu & d& muc nay ¢ dang rdn mau tring
(55,3mg, 34%). LCMS theo tinh todn cho C2H21F2N6OS2 (M+H)": m/z =487,1; theo
thir nghiém 487,1. 'H NMR (500MHz, DMSO-ds) 8 9,42 (s, 1H), 7,82 (d, /= 6,1 Hz,
1H), 7,65 (s, 2H), 7,60 (d, J= 6.2 Hz, 1H), 7,57 - 7,50 (m, 1H), 7,28 (t, J= 8,7 Hz,
2H), 3,23 — 3,16 (m, 1H), 3,07 - 3,01 (m, 2H), 2,99 — 2,91 (m, 1H), 2,90 — 2,82 (m,
1H), 1,91 — 1,66 (m, 3H), 1,30 — 1,13 (m, 1H) ppm.

Vidu4

N-{4-[(3S)-3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-

HzNO F@
F
N H N\’S
ayy
S N/ O

Budce 1. Tert-butyl {(3S)-1-[5-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-yl|carbonyl}a-

1,3-thiazol-4-carboxamit

mino)thieno[2,3-b]pyridin-4-yl]piperidin-3-yl}carbamat

Ng
\S

O

I
O
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Dung dich chita 1-clo-N,N,2-trimetylpropenylamin (88,5mg, 0,662mmol)
trong DCM (1,0ml) dugc bd sung tlr tir vao huyén phu chtra 2-(2,6-diflorophenyl)-
1,3-thiazol-4-axit carboxylic (tr Budc 2 trong Vi du 2, 56,9mg, 0,236mmol) trong
DCM (0,5ml). Hon hop nay dugc khudy & nhiét d6 trong phong trong thoi gian 2
git. Dung dich chira fert-butyl [(3S)-1-(5-aminothieno[2,3-b]pyridin-4-yl)piperidin-
3-yl]carbamat (73,3mg, 0,210mmol) trong DCM (2,0ml), tiép theo pyridin (162,6meg,
2,056mmol) duoc bd sung vao va hon hop nay duge khudy & nhiét do trong phong
trong thoi gian 2 gio nita. Sau do, hon hop phén ng nay dugc dugc co trong didu
kién 4p suét gidm va cgn thu dugc tinh ché theo phuong phap sdc ky trén silicagel
(0% dén 100% EtOAc trong hexan) d8 tao ra hop chét néu & tiéu d& muc nay & dang
diu mau téi (118,2mg, 98%). LCMS theo tinh toan cho Ca7HasFaNsO3S2 (M+H)™
m/z = 572,2; theo thtr nghiém 572,2.

Budc 2. N-{4-[(3S)-3-aminopiperidin-1-yl]thieno[2,3-b]pyridin-5-yl}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (2,0ml) duoc bd sung vao dung dich chia rers-butyl {(35)-1-[5-({[2-
(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl }amino)thieno[2,3-b]pyridin-4-
yl]piperidin-3-yl}carbamat (118,2mg, 0,2068mmol) trong DCM (2,0ml). Hon hop
nay duogc khudy & nhiét do trong phong trong thoi gian 30 phut, va sau dé dugc co
trong diéu kién ap suat giam. Cin thu dugc tinh ché biang cach ap dung phuong phap
sic ky 16ng cao ap dao pha (RP-HPLC) (XBridge™ cot C18, rira giai bang gradien
MeCN/nuée chira 0,1% NH4OH, v6i luu tde 30ml/phut) dé tao ra hop chét néu ¢ dé
muc nay & dang rin mau trang (33,5mg, 34%). LCMS theo tinh toan cho
CH0F2Ns0S, (M+H)™: m/z = 472,1; theo thir nghiém 472,1.

Vidu5

5-amino-N-{7-[(3S)-3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-yl}-2-(2,6-diflor-
ophenyl)-1,3-thiazol-4-carboxamit

Hsz FQ
S | SN NW
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N 0] NH,
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Budc 1. 6-Nitrothieno[3,2-b]pyridin-7-ol

OH

OzN\S
P,

N

Dung dich chira N,N,N-tributylbutan-1-aminium nitrat (4,780g, 15,70mmol)
trong DCM (20ml) dugc bd sung vao dung dich chta thieno[3,2-b]pyridin-7-ol (do
Aldrich cung cép, 1,545g, 10,22mmol) trong DCM (15ml) & -10°C. Sau do,
trifloaxetic anhydrit (3,524g, 16,78mmol) dugc bd sung nhé giot vao. Sau khi khudy
& -10°C trong thoi gian 30 phut, hdn hop nay dugc ning nhiét do 1én dén nhiét do
trong phong va khudy trong thoi gian 24 gio. Hon hop phéan tmg nay duoc cd trong
diéu kién ap sudt giam. Can thu dugc duoc nghién cling v6i ete (50ml), va loc. Banh
loc duge rira bing nude (100ml) va ete/MeOH (theo ty 1¢ 1:1, 80ml), va sau do dugc
sdy kho dé tao ra hop chit néu & tiéu d& muc nay ¢ dang ran mau vang (1,56g, 78%).

LLCMS theo tinh toan cho C7HsN2O3S (M+H)*: m/z = 197,0; theo thir nghiém 197,0.
Budc 2. 7-clo-6-nitrothieno[3,2-b]pyridin

Cl
0N A s
18,

N
POCl; (20,0ml) duoc bd sung vao 6-nitrothieno[3,2-b]pyridin-7-ol (1,56,
7.95mmol). H3n hop nay dugc khudy & 110°C trong thoi gian 3 gio. Sau do, hon hop
phan Gmg nay duoc dugc cd trong diéu kién ap sudt giam. Cén thu dugc hoa tan trong
DCM (150ml), va dung dich nugec NaHCO;3 bao hoa (150ml) dugce bd sung tir tir vao.
Lép hitu co dugce rua bang nude (100ml) va nude mudi (100m)), sau d6 duge lam
kho trén Na;SO4 va cb trong diéu kién ap suit giam. Cén dugc tinh ché theo phuong
phép séc ky trén silicagel (0% dén 30% BtOAc trong hexan) dé tao ra hgp chit néu &
tidu d& muc nay ¢ dang rin mau vang nhat (1,39g, 82%). LCMS theo tinh toan cho

C7H4CIN,O,S (M+H)*: m/z = 215,0; theo thir nghiém 215,0.
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Budc 3. Tert-butyl [(3S)-1-(6-nitrothieno[3,2-b]pyridin-7-yl)piperidin-3-yl]carbamat

OYO
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N
O,N y IS
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N

1-butanol (3,00ml) duoc bd sung vao binh chita 7-clo-6-nitrothieno[3,2-
blpyridin (128,7mg, 0,5996mmol) va tert-butyl (3S)-piperidin-3-ylcarbamat (do
Combi-Blocks cung cép, 297,6mg, 1,486mmol), tiép theo la DIPEA (179,9mg,
1,392mmol). Hon hgp nay dugc khudy & 110°C trong thoi gian 12 gid. Sau khi lam
giam nhiét do dén nhiét do trong phong, hdn hop phan ng nay dugc cb trong diéu
kién ap suét giam. Cdn thu dugc tinh ché theo phuong phép sic ky trén silicagel (0%
dén 30% EtOAc trong hexan) dé tao ra hop chit néu & tidu d& myc nay ¢ dang rin
mau vang (210,1mg, 93%). LCMS theo tinh todn cho Ci7H23N4O4S (M+H)*:
m/z =1379,1; theo thr nghi€ém 379,2.

Budc 4. Tert-butyl [(3S)-1-(6-aminothieno[3,2-b]pyridin-7-yl)piperidin-3-

yl]carbamat
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EtOH (5,00ml) dugc bd sung vao binh chua ters-butyl [(3S)-1-(6-
nitrothieno[3,2-b]pyridin-7-yl)piperidin-3-yl]carbamat (210,1mg, 0,5552mmol), bot
sat (306,1mg, 5,481mmol) va NH4CIl (491,9mg, 9,196mmol), tiép theo la nudc
(1,00ml). Hon hop nay duoc khudy & 80°C trong thoi gian 2 gid. Sau do, hdn hop
phan tng nay duge loc qua dém diatomit. Thanh diatomit dugc rira giai bang dung
dich nude K3POs 10% (30ml) va EtOAc (30ml). Lép hitu co duge rira bing nudc
mubi (30ml), sau d6 dugc lam kho trén NazSOs, va cb trong diéu kién ap suét giam.

Can thu dugc (197,9mg) hop chét néu & tiéu d& muc nay dugc s dung & bude tiép
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theo khong can tinh ché thém. LCMS theo tinh toan cho Ci17H2sN1sO2S (M+H)™:
m/z = 349,2; theo thir nghiém 349,2.

Bude 5. Tert-butyl {(3S)-1-[6-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)thieno[3 ,2-b]pyridin-7-yl]piperidin-
3-yl}carbamat

~

OO

Y

HN\O Fp
N H N’S F

S | N
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1-clo-N,N,2-trimetylpropenylamin (76,1mg, 0,570mmol) trong THF (1,0ml)
duoc bd sung tir tir vao dung dich chta axit 5 -[(tert-butoxycarbonyl)amino]-2-(2,6-d-
iflorophenyl)-1,3-thiazol-4-carboxylic (theo Vi du 1, bude 6, 76,1mg, 0,214mmol)
trong THF (0,5ml). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian
5 gid. Sau d6, dung dich chia fert-butyl [(35)-1-(6-aminothieno|3 ,2-b]pyridin-7-
yl)piberidin&-yl]carbamat (62,3mg, 0,179mmol) trong THF (2,0ml) duoc bd sung
vao, tiép theo 1a pyridin (135,3mg, 1,710mmol), va hdn hop nay duge khudy & nhiét
d6 trong phong trong thoi gian 2 gio nita. Sau do, hdn hop nay dugc co trong didu
kién 4p sudt giam va cgn dugc tinh ché theo phuong phap sdc ky trén silicagel (0%
dén 100% EtOAc trong hexan) d8 tao ra hop chit néu & tiéu d& muc nay & dang ban
rén mau t6i (78,5mg, 64%). LCMS theo tinh toan cho CsH37F2NgOsSa (M+H)™
m/z = 687,2; theo thir nghiém 687,2.
Busc 6. 5-amino-N-{7-[(3S)-3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-y1}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (2,0ml) duogc bd sung vao dung dich chua tert-butyl {(35)-1-[6-({[5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl }amino)thieno[3,2-b]pyridin-7-yl]piperidin-3-yl} carbamat (78,5mg,
0,114mmol) trong DCM (2,0ml). Hon hop nay dugc khuéy & nhiét do trong phong

trong thoi gian 30 phut, va sau do dugc c6 trong diéu kién ap suét giam. Can thu
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duoc tinh ché bang cach 4p dung phuong phép sdc ky long cao 4p déo pha (RP-
HPLC) (XBridge™ cot C18, rira giai bang gradien MeCN/nuégc chira 0,1% NH4OH,
véi luu tde 30ml/phut) dé tao ra hop chit néu & d& muc nay ¢ dang rin mau tréng
(28,5mg, 51%). LCMS theo tinh toan cho C22H21F2NsOS2 (M+H)": m/z =487,1; theo
tht nghiém 487,1. "H NMR (500MHz, DMSO-ds) & 9,56 (s, 1H), 7,95 (d, J = 5,5 Hz,
1H), 7,66 (s, 2H), 7,57 — 7,50 (m, 1H), 7,49 (d, J=5,5 Hz, 1H), 7,28 (t, /= 8,8 Hz,
2H), 3,24 — 3,16 (m, 1H), 3,08 — 3,01 (m, 1H), 3,01 — 2,91 (m, 2H), 2,83 — 2,74 (m,
1H), 1,90 — 1,67 (m, 3H), 1,24 — 1,10 (m, 1H) ppm.

Vidu6

N-{7-[(3S)-3-aminopiperidin- 1-yl]thieno[3,2-b]pyridin-6-yl}-2-(2,6-diflorophenyl)-

1,3-thiazol-4-carboxamit

Budc 1. Tert-butyl {(3S)-1-[6-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl}a-
mino)thieno[3,2-b]pyridin-7-yl]piperidin-3-yl}carbamat
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Dung dich chita 1-clo-N,N,2-trimetylpropenylamin (68,8mg, 0,515mmol)
trong DCM (1,0ml) dugc bd sung tir tir vao huyén phu chtra 2-(2,6-diflorophenyl)-
1,3-thiazol-4-axit carboxylic (theo Vi du 2, budc 2, 45,4mg, 0,188mmol) trong DCM
(0,5ml). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Dung
dich chua  fert-butyl [(35)-1-(6-aminothieno[3,2-b]pyridin-7-yl)piperidin-3-
yl]carbamat (58,8mg, 0,169mmol) trong DCM (2,0ml) sau d6 dugc b sung vao, tiép
theo pyridin (123,7mg, 1,564mmol) va hdn hop nay dugc khudy & nhiét do trong

phong trong thoi gian 2 gio nita. Hon hop nay dugce cb trong diu kién ap suat giam
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va cin thu duge tinh ché theo phuong phap sdc ky trén silicagel (0% dén 100%
FtOAc trong hexan) dé tao ra hop chit ndu & tiéu dé muc nay ¢ dang diu mau vang
nhat (92,2mg, 96%). LCMS theo tinh toan cho Cy7H2sF2Ns503S2 (M+H)™:
m/z = 572,2; theo thir nghiém 572,2.

Bude 2. N-{7-[(3S)-3-aminopiperidin-1-yl]thieno[3,2-b]pyridin-6-yl}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (2,0ml) dugc bd sung vao dung dich chira fert-butyl {(3S5)-1-[6-({[2-
(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl } amino)thieno[3 ,2-b]pyridin-7-
yl]piperidin-3-yl}carbamat (92,2mg, 0,161mmol) trong DCM (2,0ml). Hon hop nay
duoc khudy ¢ nhiét do trong phong trong thoi gian 30 phut, va sau d6 duoc cd trong
diéu kién 4p suat giam. Cin thu dugc tinh ché bing cach 4p dung phuong phap sic
ky léng cao ap dao pha (RP-HPLC) (XBridge™ cot C18, rura giai bang gradien
MeCN/nude chita dung dich NH;OH 0,15%, v6i luu téc 30ml/phut) dé tao ra hop
chét néu & d& muc nay & dang rén mau trang (43,9mg, 58%). LCMS theo tinh toan
cho CyHaoFaNsOS, (M+H)": m/z = 472,1; theo thit nghiém 472,1.

Vidu7

5-amino-N-{4-[(35)-3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-yl}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit
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Buée 1. 4-clo-1-(phenylsulfonyl)- 1H-pyrolo[2,3-b]pyridin

Cl
B
NN
S0

O
DMAP (418,1mg, 3,422mmol) dugc bd sung vao dung dich chira 4-clo-1H-p-

yrolo[2,3-b]pyridin (do Ark Pharm cung cap, 5,023g, 32,92mmol) trong DCM
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(150ml), tiép theo 12 trietylamin (4,984g, 49,25mmol) va benzensulfonyl clorua
(6,904g, 39,09mmol). Sau khi khudy & nhiét d trong phong trong thoi gian 15 gio,
hén hop nay duoc rira bing dung dich HCl 1M (100ml). Lép hitu co dugc rira bang
dung dich nuéc NaHCOj3 bdo hoa (100ml) va nudce mudi (100ml), sau d6 dugc 1am
kho trén Na;SO4 va cd trong diéu kién ap suit giam. Can thu dugc tinh ché theo
phuong phap sic ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop
chit néu & tiéu d& muc nay ¢ dang rdn mau vang nhat (9,39g, 97%). LCMS theo tinh
toan cho C13HioCIN202S (M+H)": m/z = 293,0; theo thir nghiém 293,0.

Budc 2. 4-clo-5-nitro-1-(phenylsul fonyl)-1H-pyrolo[2,3-b]pyridin

Cl
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Dung dich chira N,N,N-tributylbutan-1-aminium nitrat (4,895g, 16,08mmol)
trong DCM (20ml) duoc bd sung vao dung dich chtra 4-clo-1-(phenylsulfonyl)-1H-
pyrolo[2,3-b]pyridin (3,038g, 10,38mmol) trong DCM (40ml) ¢ -10°C. Sau do,
trifloaxetic anhydrit (3,890g, 18,52mmol) dugc bd sung vao tir tir. Sau khi khudy & -
10°C trong thoi gian 30 phut, hdn hop phan (mg nay dugc nang nhiét do lén dén
nhiét d trong phong va khudy trong thoi gian 24 git. Sau do, hon hop phan ng nay
dugc dugc pha lodng bang DCM (50ml), rira bang nude (2 x 75ml) va nude mudi
(75ml), sau d6 duoc lam kho bang Na;SO4, va cd trong diéu kién 4p suat giam. Cin
thu dugc tinh ché theo phuong phap sac ky trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chét néu & tiéu dé muc nay & dang ran mau vang nhat
(3284,5mg, 94%). LCMS theo tinh toén cho C13HoCIN3O4S (M+H)": m/z = 338,0;
theo thir nghiém 338,0.
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Budc 3. Tert-butyl {(3 S)-1-[5-nitro-1-(phenylsulfonyl)-1H-pyrolo[2,3-b]pyridin-4-y-
I]piperidin-3-yl}carbamat

o
e
© N
NO
/|\ 2
NN/

1-butanol (8,00ml) duoc bd sung vao binh chita 4-clo-5-nitro-1-
(phenylsulfonyl)-1H-pyrolo[2,3-b]pyridin (714,2mg, 2,1 15mmol) va tert-butyl (35)-
piperidin-3-ylcarbamat (do Combi-Blocks cung clp, 645,9mg, 3,225mmol), tiép theo
12 DIPEA (582,8mg, 4,509mmol). Hon hop phan tng nay dugc khudy ¢ 110°C trong
thoi gian 12 gio. Sau khi lam gidm nhiét do dén nhiét do trong phong, hdn hop phan
ung nay dugce cO trong diéu kién 4p suat giam. Cgn thu duoc tinh ché theo phuong
phép séc ky trén silicagel (0% dén 50% EtOAc trong hexan) dé tao ra hop chét néu &
tiéu d& muc nay & dang ran mau vang (719,5mg, 68%). LCMS theo tinh toan cho
Ca3H2sN506S (M+H)": m/z = 502,2; theo thit nghiém 502,2.

Budc 4. Tert-butyl {(38)-1-[5-amin0-1-(phenylsulfonyl)—1H—pyrolo[2,3-b]pyridin-4-
yl]piperidin-3-yl}carbamat
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EtOH (10,00ml) dugc bd sung vao binh chira fert-butyl {(35)-1-[5-nitro-1-(p-
henylsulfonyl)- H-pyrolo[2,3-b]pyridin-4-yl]piperidin-3 -yl}carbamat (719,5mg,
1,434mmol), bot st (793,6mg, 14,21mmol) va NHCl (1 147,6mg, 21,454mmol),
tiép theo 1a nude (2,00ml). Hon hop nay duoc khudy & 80°C trong thoi gian 2 gid.
Sau d6, hdn hop phan tng nay duoc loc qua dém diatomit. Dém nay duoc rira giai

bang dung dich nudc KsPOs 10% (50ml) va EtOAc (50ml). Lép hitu co duoc rua
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béng nude mudi (50ml), sau d6 dugc lam kho trén Na;SOq, va cd trong diéu kién ap
suAt giam. Cin dugo tinh ché theo phuong phap sic ky trén silicagel (0% dén 100%
FtOAc trong hexan) dé tao ra hop chit néu & tiéu d& muc nay & dang rin mau sdm
(491,8mg, 73%). LCMS theo tinh todn cho C23H30N504S (M+H)": m/z=472,2; theo
thtr nghiém 472,2.

Budc 5. Tert-butyl {(38)-1-[5-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diﬂorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-1-(phenylsulfonyl)-1H-pyrolo[2,3—
b]pyridin-4-yl]piperidin-3-yl} carbamat

@P

/ HN\(
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O

Dung dich chira 1-clo-N,N,2-trimetylpropenylamin (115,7mg, 0,8659mmol)

/
N

trong THF (1,0ml) dugc bd sung tr tr vao dung dich cha axit S5-[(fert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (theo Vidu 1,
Bude 6, 120,4mg, 0,3379mmol) trong THF (1,0ml). Hon hop nay duge khuéy 4]
nhiét do trong phong trong thoi gian 5 gid. Dung dich chira terz-butyl {(35)-1-[5-
amino- 1-(phenylsulfonyl)-1H-pyrolo[2,3-b]pyridin-4-yl]piperidin-3-yl} carbamat
(127,3mg, 0,2699mmol) trong THF (2,0ml) sau dé dugc b6 sung vao, tiép theo
pyridin (227,6mg, 2,877mmol) va hén hop nay dugc khudy ¢ nhiét do trong phong
trong thoi gian 12 nita. Sau do, hdn hop nay dugc cd va can duoc tinh ché theo
phuong phap sdc ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop
chit néu o tiéu dé muc nay & dang ran mau vang (194,4mg, 89%). LCMS theo tinh
toan cho C3sHaaFaN707S2 (M+H)*: m/z = 810,2; theo thir nghiém 810,2.
Budc 6. 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-yl}-
2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

Dung dich nudéc NaOH (1,0M, 2,0ml) duoc bd sung vao dung dich chua tert-
butyl {(3S)-1-[5-({[5 -[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-
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thiazol-4-yl]carbonyl }amino)-1-(phenylsulfonyl)- 1 H-pyrolo[2,3-b]pyridin-4-
yl]piperidin-3-yl}carbamat (194,4mg, 0,2400mmol) trong MeOH (2,0ml), tiép theo
la THF (2,0ml). Sau khi khudy & nhiét do trong phong trong thoi gian 5 gio, hdn hop
phan tng nay dugc pha loang bang EtOAc (50ml), rira bing nudc mudi (50ml), sau
do duoc 1am kho trén NaxSO4 va ¢o trong didu kién 4p suat giam. Cin thu dugc hoa
tan trong DCM (2,0ml), va TFA (2,0ml) duoc bd sung vao. Hon hop nay duoc khuéy
& nhiét do trong phong trong thoi gian 30 phut, va sau d6 dugc ¢o trong diéu kién 4p
suit giam. Cin thu dugc tinh ché bang cach ap dung phuong phap sdc ky 1éng cao ap
dao pha (RP-HPLC) (XBridge™ cot C18, rtra giai bing gradien MeCN/nuéc chta
dung dich NH4OH 0,15%, v6i luu tdc 30ml/phut) dé tao ra hop chét néu & d& muc
ndy ¢ dang ran mau tring (46,6mg, 41%). LCMS theo tinh toan cho CoH2F2N70S
(M+H)": m/z=470,1; theo thtt nghiém 470,2. '"H NMR (500MHz, DMSO-ds) &
11,49 (s, 1H), 9,49 (s, 1H), 9,04 (s, 1H), 7,64 — 7,47 (m, 3H), 7,35 (d, J=3.3 Hz,
1H), 7,27 (t, J= 8,8 Hz, 2H), 6,57 (d, J=3,4 Hz, 1H), 3,29 — 3,23 (m, 1H), 3,10 -
3,03 (m, 1H), 3,00 — 2,86 (m, 2H), 2,85 — 2,77 (m, 1H), 1,87 — 1,79 (m, 1H), 1,79 -
1,65 (m, 2H), 1,24 — 1,10 (m, 1H) ppm.

Vidu?8

N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-yl}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit

HZNO F F
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I
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Bude 1. Tert-butyl {(3S)-1-[5-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl }amino)- 1-(phenylsulfonyl)-1H-pyrolo[2,3 -b]pyridin-4-yl]piperidin-3-

yl}carbamat

H

T T

° Wy N= F
N Y
oy
NN O

OESN

@O

Dung dich chita 1-clo-N,N,2-trimetylpropenylamin (114,1mg, 0,8539mmol)
trong DCM (1,0ml) dugc bd sung tr tir vao huyén phu chira axit 2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic (theo Vi du 2. Budc 2, 74,2mg, 0,308mmol)
trong DCM (1,0ml). Hon hgp nay duoc khudy & nhiét do trong phong trong thoi gian
2 gio. Dung dich chua fert-butyl {(3S)-1-[5-amino-1-(phenylsulfonyl)- 1 H-
pyrolo[2,3-b]pyridin-4-yl]piperidin-3-yl}carbamat (125,1mg, 0,2653mmol) trong
DCM (2,0ml) dugc bd sung vao, tiép theo 1a pyridin (217,3mg, 2,747mmol), va sau
d6 hdn hop nay dugc khudy & nhiét do trong phong trong thoi gian 12 gio. Hon hop
phan ng nay dugc cd trong diéu kién 4p sudt giam va cdn thu dugc tinh ché theo
phuong phép sdc ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop
chit néu & tiéu dé muc nay & dang ddu mau tbi (175,3mg, 95%). LCMS theo tinh
toan cho C33H33FaNgOsSy (M+H)™: m/z = 695,2; theo thit nghiém 695,2.
Budc 2. N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrolo[2,3-b]pyridin-5-yl }-2-(2,6-di-
florophenyl)-1,3-thiazol-4-carboxamit

Dung dich nuéc NaOH (1,0M, 2,0ml) dugc bd sung vao vao dung dich chira
tert-butyl {(38)-1-[5-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)- 1-(p-
henylsulfonyl)-1H-pyrolo[2,3-b]pyridin-4-yl]piperidin-3-yl}carbamat (175,3mg,
0,2523mmol) trong MeOH ( 2,0ml), tiép theo THF (2,0ml). Sau khi khudy & nhiét do
trong phong trong thoi gian 5 gio, hdn hop phan tng nay dugc pha lodng bang
EtOAc (50ml), rira bang nuée mubi (S0ml), lam kho trén Na;SO4 va 6 trong diéu
kién 4p suét giam. Cin dugc hoa tan trong DCM (2,0ml), va TFA (2,0ml) dugc bd
sung vao. Hon hop nay dugc khudy ¢ nhiét do trong phong trong thoi gian 30 phut,
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va sau d6 duoc co trong didu kién ap sudt giam. Can thu dugc tinh ché bang cach ap
dung phuong phap sdc ky 1ong cao ap déo pha (RP-HPLC) (XBridge™ c¢t C18, rira
gidi bing gradien MeCN/nu6c chiua dung dich NH.OH 0,15%, v6i luu toc
30ml/phut) dé tao ra hop chit néu & d& muc nay ¢ dang rin mau tring (59,1mg,
52%). LCMS theo tinh toan cho CiHnFNeOS (M+H)™: m/z=455,1; theo thu
nghiém 455,1.

Vidu9

5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-2,3-dihydrofuro[2,3-b]pyridin-5-y1}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit
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Buéc 1. 2-(2-flo-4-iodopyridin-3-yl)etanol

FON

Dung dich chira 2,0M lithi diisopropylamit trong heptan/THEF/etylbenzen
(8,10ml, 16,2mmol) dugc bd sung vao dung dich chtra 2-flo-3-iodopyridin (do Ark
Pharm cung cép, 2,989g, 13,40mmol) trong THF (50ml) & -78°C, sau do hdn hop
nay duoc khudy & -78°C trong thoi gian 90 phit. Véi nhiét do duge duy tri ¢ -78°C,
dung dich chtra 1,3,2-dioxathiolan 2,2-dioxit (2,206g, 17,77mmol) trong THF (30ml)
duoc bd sung tir tir trong thoi gian 20 phut, dung dich nay duge khudy & -78°C trong
thoi gian 20 phut nita, sau d6 dugc nang nhiét d6 1én dén nhiét d6 trong phong va
khudy trong thoi gian 2 gio. Sau do, hdn hop nay dugce 1lam lanh dén 0°C, va 12,0M
dung dich nudc HCI (5,0ml, 60mmol) duoc bd sung vao. Hon hgp phén ung nay
duoc nang nhiét do 1én dén nhiét do trong phong va khudy trong thoi gian 3 gio.
Dung dich nu¢c NaHCO; bao hoa (250ml) dugc bd sung vao, sau d6 hdn hop nay
duoc chiét bang EtOAc (3 x 150ml). Céc chiét phém két hop duoc rira bang nudc
mudi (250ml), 1am kho trén NaxSO4 va ¢ trong diu kién 4p suat giam. Cén dugc

tinh ché theo phuong phap sic ky trén silicagel (0% dén 100% EtOAc trong hexan)

101



42322 102/287

dé tao ra hop chét néu ¢ tidu dé muc nay & dang ran mau trang (3,13g, 87%). LCMS

theo tinh toan cho CsHsFINO (M+H)*: m/z = 268,0; theo thir nghiém 268,0.

Buéc 2. 4-Iodo-2,3-dihydrofuro[2,3-b]pyridin

Kali phosphat (10,0g, 47,1mmol) dugc bd sung vao dung dich chtra 2-(2-flo-
4-iodopyridin-3-yl)etanol (3,13g, 11,7mmol) trong 1,4-dioxan (100ml). Hon hop nay
duoc dun nong ¢ nhiét do hdi luu trong khoang thoi gian 36 gio. Hon hop phan tng
nay duoc loc, va banh loc dugc rira b??mg EtOAc. Cac dich loc két hop nay dugce co
trong diéu kién ap sudt giam. Cin dugc hoa tan trong DCM (100ml), rira bang nudc
mudi (2 x 100ml), 1am kho trén Na,SO4 va cd trong diéu kién 4p suat giam. Can thu
duoc (2,55g) chura hgp chét néu & tiéu dé muc nay dugc su dung mot cach truc tiép 4]
buéc tiép theo khong cin tinh ché thém. LCMS theo tinh toan cho C7H7INO
(M+H)": m/z = 247,9; theo thit nghiém 248,0.

Buéc 3. 4-lodo-5-nitro-2,3-dihydrofuro[2,3-b]pyridin

Dung dich chira axit nitric ddc khoi (15,0ml, 358mmol) trong dung dich axit
sulfuric dam dac (15,0ml, 28 1 mmol) duoc bd sung tir tir trong thoi gian 15 phit vao
dung dich did dugc khudy chta 4-iodo-2,3-dihydrofuro[2,3-b]pyridin (2,237,
9,055mmol) trong axit sulfuric (10,0ml, 188mmol) & -10°C. Hon hop phan tng nay
duoc nang nhiét do 1én dén nhiét do trong phong, va khudy trong thoi gian 16 gio
nfra. Hon hop phan tmg dugc toi bang cach rét 1én nude da xay va sau do duge chiét
bang EtOAc (6 x 100ml). Céc chiét phidm hiru co duge két hop va rira bang dung
dich nudc NaHCO3 bdo hoa (2 x 300ml) va nude mudi (300ml), sau d6 duge lam
kh trén Na»SOu, va ¢cb trong diéu kién &p suit giam. Cén dugc tinh ché theo phwrong
phép sic ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop chat néu
o tidu dé muc nay ¢ dang rdn mau vang nhat (2,43g, 92%). LCMS theo tinh toan cho
C7HsIN,O3 (M+H)*: m/z = 292,9; theo thir nghiém 293.0.
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Bude 4. Tert-butyl [(3S)-1-(5-nitro-2,3-dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-y-

l]carbamat

EtOH (12,00ml) dugc bd sung vao binh chiu dugc vi séng chira 4-iodo-5-
nitro-2,3-dihydrofuro[2,3-b]pyridin (2,05g, 7,02mmol), ferz-butyl (35)-piperidin-3-
ylcarbamat (do Combi-Blocks cung cip, 1,489g, 7,435mmol) va DIPEA (1,836g,
14,20mmol). Binh nay dugc day kin va hdn hop nay duge dun néng & 100°C trong
khi chiéu xa bang vi séng trong thoi gian 2 gio. Hon hop phan tmg nay dugc co trong
diéu kién 4p sudt giam va cin thu dugc tinh ché theo phuong phap sic ky trén
silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop chét néu & dé muyc nay &
dang rdn mau vang (2,46g, 96%). LCMS theo tinh todn cho Ci7H25N4Os (M+H)":
m/z = 365,2; theo thit nghiém 365,1.

Budce 5. Tert-butyl [(3S)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-
yl]carbamat

10% Pd trén cacbon (108,7mg, 0,1021mmol) duogc bd sung trong khi quyén
nito vao dung dich chtra terz-butyl [(35)-1-(5-nitro-2,3-dihydrofuro[2,3-b]pyridin-4-
yl)piperidin-3-yl]carbamat (411,2mg, 1,128mmol) trong MeOH (5,00ml). Hon hop
phan Gng nay dugc suc khi hydro va khudy trong khi quyén hydro (1atm) trong thoi
gian 14 gio. Sau d6, hdn hop phan Gng nay dugc loc qua dém diatomit. Dém nay
duoc rira giai bang MeOH bd sung. Dich loc dugc cd trong diéu kién ap suét giam dé
tao ra hop chit néu & tiéu dé muc nay & dang ran mau tréng duc (387,9mg), ma dugc
str dung truc tiép & budce tiép theo khong can tinh ché thém. LCMS theo tinh toan
cho C17H27NsO3 (M+H)*: m/z = 335,2; theo thlr nghiém 335,2.
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Budc 6. Tert-butyl {(38)-1-[5-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-2,3-dihydrofuro[2,3-b]pyridin-4-
yl]piperidin-3-yl}carbamat
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DMF (15,0ml) dugc bd sung vao hdn hop gom axit 5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (theo Vi du 1,
Bude 6, 418,2mg, 1,174mmol), tert-butyl [(3S)-1-(5-amino-2,3-dihydrofuro[2,3-
b]pyridin-4-yl)piperidin-3-yl]carbamat (377,4mg, 1,128mmol) va HATU (1308myg,
3,440mmol), tiép theo 1a DIPEA (1,00ml, 5,74mmol). Hn hop nay dugc khudy &
nhiét do trong phong trong thoi gian 2 gio. Sau do, hdn hop phéan ing nay dugc duge
pha lodng bang EtOAc (150ml), rira bang dung dich nuéc NaHCO; bao hoa (150ml)
va nude mudi (2 x 75ml), sau d6 dugc lam kho trén NazSO4 va b trong diéu kién ap
sudt giam. Can dugc tinh ché theo phuong phép sic ky trén silicagel (0% dén 100%
EtOAc trong hexan) dé tao ra hop chit néu & tiéu d& muc nay & dang ran mau vang
(720,2mg, 95%). LCMS theo tinh toan cho C3HigFaNeOsS (M+H)": m/z = 673,3;
theo thtr nghiém 673,2.

Budc 7. 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-
5-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (3,0ml) duoc bd sung vao dung dich chira rert-butyl {(3S)-1-[5-({[5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl}amino)-2,3-dihydrofuro[2,3-b]pyridin-4-yl]piperidin-3-yl}carbamat
(720,2mg, 1,070mmol) trong DCM (3,0ml). Hon hop nay duogc khuéy & nhiét do
trong phong trong thoi gian 30 phut va sau d6 dugc cd trong diéu kién ap suat giam.
Can thu duogc tinh ché bang cach 4p dung phuong phép sdc ky 1éng cao 4p dao pha
(RP-HPLC) (XBridge™ cot C18, ria giai bing gradien MeCN/nudc chira dung dich
NH4OH 0,15%, véi luu tde 30ml/phit) dé tao ra hop chat néu & dé muc ndy & dang
rén mau tring (187,7mg, 37%). LCMS theo tinh toan cho CaHasFaNsO2S (M+H)™:

m/z = 473,1; theo thir nghiém 473,2. 'H NMR (500MHz, DMSO-ds) 8 8,74 (s, 1H),
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7.68 — 7,39 (m, 3H), 7,26 (t, J= 8,8 Hz, 2H), 4,48 (1, J= 8,9 Hz, 2H), 3,37 (1, J=18,5
Hz, 2H), 3,14 — 3,01 (m, 1H), 3,00 — 2,90 (m, 1H), 2,89 — 2,81 (m, 1H), 2,77 — 2,69
(m, 1H), 2,55 — 2,50 (m, 1H), 1,83 — 1,59 (m, 3H), 1,12 — 1,00 (m, 1H) ppm.

Vidu 10

N-{4-[(3S)-3-aminopiperidin-1-y1]-2,3-dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflo-
rophenyl)-1,3-thiazol-4-carboxamit

Hsz Fp
T
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DMF (1,50ml) dugc bd sung vao hon hop gbm axit 2-(2,6-diflorophenyl)-1,3-

0]

thiazol-4-carboxylic (theo Vi du 2. Budc 2, 14,5mg, 0,0601mmol), tert-butyl [(3S5)-1-
(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat (19,2mg,
0,0574mmol) va HATU (72,5mg, 0,191mmol), tiép theo la DIPEA (79,6mg,
0,616mmol). Hon hop phéan Gng nay duoc khudy & nhiét @6 trong phong trong thoi
gian 2 gio, va sau d6 duoc cb trong diéu kién ap suat giam. DCM (2,0ml) dugc b
sung vao cén, tiép theo 1a TFA (2,0ml). Hon hop nay duoc khqu & nhiét do trong
phong trong thoi gian 30 phut, va sau d6 dugc co trong diu kién 4p suét giam. Can
thu dugc tinh ché bang cach 4p dung phuong phap sdc ky léng cao 4p dao pha (RP-
HPLC) (XBridge™ cot C18, rua giai bang gradien MeCN/nudc chira dung dich
NH:OH 0,15%, voi luu tbe 30ml/phut) dé tao ra hop chét néu & dé muc nay ¢ dang
rin mau tring (5,3mg, 20%). LCMS theo tinh toan cho CHaFaNs502S (M+H)™:
m/z = 458,1; theo thir nghiém 458,1.

Vidull

N-{4-[(3S)-3-aminopiperidin- 1-y1]-2,3-dihydrofuro[2,3-b]pyridin-5-yl}-6-(2,6-diflo-
rophenyl)-5-flopyridin-2-carboxamit
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Budce 1. Metyl 6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylat

F
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Metyl 6-bromo-5-flopyridin-2-carboxylat (do Frontier Scientific cung clp,
200,2mg, 0,8555mmol) duoc bd sung vao binh c¢6 nit xody co lap thanh khudy ti,
tiép theo 1a 2-(2,6-diflorophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (do Combi-
Blocks cung cdp, 310,2mg, 1,292mmol), va bis(tri-ters-butylphosphin)paladi
(87,5mg, 0,171mmol). Binh nay dugc day kin béng vach da duogc 16t bé‘lng PTFE,
duoc thao rong va nap déy lai béng nito ba lan. 1,4-dioxan (3,0ml) duoc bd sung vao
qua xilanh, tiép theo 1a DIPEA (0,30ml, 1,7mmol) va duoc khir oxy nuéc (0,1ml).
Hbn hop nay duge dun néng & 100°C trong thoi gian 2 gid va sau d6 duoc dé giam
nhiét do dén nhiét do trong phong. Hon hgp nay dugc pha loang bang EtOAc (40ml),
rira bang nude (40ml) va nude mubi (40ml), sau d6 dugc lam kho trén NaxSO4, va ¢d
trong diéu kién ap sudt giam. Can thu dugc tinh ché theo phuong phap sdc ky trén
silicagel (0% dén 50% EtOAc trong hexan) dé tao ra hop chét néu & tiéu dé muyc nay
& dang rén mau tring (210,2mg, 92%). LCMS theo tinh toan cho CisHoF3NO2
(M+H)": m/z = 268,1; theo thir nghiém 268.,0.

Budc 2. Axit 6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic

THF (3,0ml) dugc bd sung vao hén hop gdm metyl 6-(2,6-diflorophenyl)-5-fl-
opyridin-2-carboxylat (210,2mg, 0,7867mmol) va lithi hydroxit, monohydrat
(162mg, 3,86mmol), tiép theo 1a nuéc (1,0ml). Hon hop nay dugc dun néng & 50°C
trong thoi gian 3 gio. Sau do, hon hop phan ng nay dugc lam lanh dén 0°C, va dung
dich HC1 1M duoc bd sung tir tr vao cho dén khi dat d6 pH=2. Sau do, hén hop phan
{mg nay duge duge pha loang bing nude (20ml), chiét bang EtOAc (3 x 20ml) va

cac 16p hitu co két hop dugce rira bang nude mudi (30ml), 1am khd trén NaxSOq, va
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co trong diéu kién 4p suét giam dé tao ra hop chit néu & tiéu dé muc nay ¢ dang rin
mau tréng (162,1mg, 81%). LCMS theo tinh todn cho CiH7FsNOz (M+H)™
m/z = 254,0; theo thir nghiém 254,0.

Budce 3. N-{4-[(3S)-3-aminopiperidin-1-y1]-2,3-dihydrofuro[2,3-b]pyridin-5-y1}-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

DMF (1,50ml) duoc bd sung vao hdn hop gbm axit 6-(2,6-diflorophenyl)-5-fl-
opyridin-2-carboxylic  (15,0mg, 0,0592mmol), fert-butyl [(39)-1-(5-amino-2,3-
dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yljcarbamat (19,1mg, 0,0571mmol) va
HATU (73,6mg, 0,194mmol), tiép theo 1a DIPEA (84,8mg, 0,656mmol). Hén hop
phan Gng nay dugc khudy & nhiét do trong phong trong thoi gian 2 gio, va sau do
duoc co trong diéu kién ap suit giam. DCM (2,0ml) dugc b sung vao cin, tiép theo
1a TFA (2,0ml). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 30
phut, va sau d6 dugc cO trong didu kién 4p suat giam. Cin thu dugc tinh ché bang
cach ap dung phuong phap sdc ky long cao ap dao pha (RP-HPLC) (XBridge™ cot
C18, rira giai bang gradien MeCN/nude chira dung dich NH4OH 0,15%, v6i luu tbe
30ml/phut) dé tao ra hop chét néu & dé muc nay ¢ dang ran mau tréng (5,9mg, 22%).
LCMS theo tinh toan cho CagHz3F3NsO» (M+H)*: m/z=470,2; theo thir nghiém
470,2.

Vidul2

3-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-2,3-dihydrofuro[2,3-b]pyridin-5-y1}-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

HZNO F F
A_F
Ny N
CETT

O\N

O NH,

Buéce 1. Metyl 3-amino-5-flopyridin-2-carboxylat
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107



42322 108/287

Thiéc diclorua (45g, 230mmol) dugc bd sung vao dung dich chua 5-flo-3-nitr-
opyridin-2-carbonitril (do Ark Pharm cung cap, 7,2g, 43mmol) trong EtOH (80ml).
Hon hop nay duoc khudy ¢ 90°C trong thoi gian 2 gio, va sau d6 dugc cd trong didu
kién ap suét giam. Sau do6, dung dich nuéc HCI (10M; 40ml, 400mmol) duoc bo
sung vio va hon hop ndy dugc dun néng & nhict do hdi luu trong thoi gian 6 gid. Sau
d6, hon hop phan Gmg nay dugc dugc co trong diéu kién ap suét giam va c@n thu
duoc hoa tan trong MeOH (120ml). Thionyl clorua (7,2ml, 99mmol) dugc bd sung
vao. Sau do, dung dich nay dugc khudy & 90°C trong thoi gian 24 gio. Hon hop phan
ing nay dugc co trong diéu kién ap sudt giam, pha lodng bang EtOAc (300ml), rira
bang dung dich nuéc NaHCO3 bdo hoa (300ml) va nude mubi (200ml), 1am kho trén
NaxSO4 va ¢0 lai trong diéu kién ap suét giam. Can thu duogc tinh ché theo phuong
phap sic ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop chét néu
& tidu dé muc ndy c6 cong thirc (4,6g, 63%). LCMS theo tinh todn cho C7HgFN20,
(M+H)": m/z =171,0; theo thr nghiém 171,1.

Buéc 2. Metyl 3-amino-6-bromo-5-flopyridin-2-carboxylat

Br
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N-bromosucxinimit (4,1g, 23mmol) duoc bd sung thanh ting phan vao dung
dich chira metyl 3-amino-5-flopyridin-2-carboxylat (3,6g, 21mmol) trong MeCN
(60ml). Sau khi khudy & nhiét do trong phong trong thoi gian 2 gio, hdn hop phan
tmg nay dugc pha lodng bang EtOAc (200ml), rira bang dung dich nuéc NaHCOs3
bdo hoa (200ml) va nudc mubi (200ml), sau d6 dugc lam khd trén NaSO4 va ¢
trong diéu kién ap suit giam. Cin thu dugc tinh ché theo phuong phap sdc ky trén
silicagel (0% dén 100% EtOAc trong hexan) d8 tao ra hop chét néu & tiéu d& muc
nay ¢ dang ran mau vang nhat (4,0g, 76%) LCMS theo tinh todn cho C/H7BrFN2O;
(M+H)*: m/z = 249,0; theo thir nghi¢ém 249,0.
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Budc 3. Metyl 3-amino-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylat

F F

oF
/ON/
O NH,

Metyl 3-amino-6-bromo-5-flopyridin-2-carboxylat (99,6mg, 0,400mmol)
duge bd sung vao binh c6 nut xody co lip thanh khudy tir, tiép theo 2-(2,6-
diflorophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (do Combi-Blocks cung cép,
190mg, 0,80mmol), va bis(tri-terz-butylphosphin)paladi (40,9mg, 0,080mmol). Binh
nay duoc day kin bang vach da dugc 16t bing PTFE, dugc thio rdng va nap day lai
béng nito ba 1an. 1,4-dioxan (2,0ml) dugc bd sung vao qua xilanh, tiép theo DIPEA
(0,14ml, 0,80mmol) va dugc khir oxy nude (0,05ml). Hon hop nay duge dun nong &
100°C trong thoi gian 2 gio. Sau khi 1am giam nhiét do dén nhiét do trong phong,
hdn hop nay duoc pha lodng bang EtOAc (40ml) va ria bang nude (40ml) va nude
mudi (40ml), sau d6 duge 1am kho trén NazSOs, va cd trong diéu kién ap suat giam.
Cin thu duoc tinh ché theo phuong phép sdc ky trén silicagel (0% dén 50% EtOAc
trong hexan) d8 tao ra hop chét néu & tiéu dé muc nay & dang rdn mau trang (84,0mg,
74%). LCMS theo tinh toan cho CizHioF3N202 (M+H)": m/z=283,1; theo thu
nghiém 283,1.

Buéc 4. Axit 3-amino-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic
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THF (2,0ml) dugc bd sung vao hén hop gdbm metyl 3-amino-6-(2,6-
diflorophenyl)-5-flopyridin-2-carboxylat (84,0mg, 0,298mmol) va lithi hydroxit,
monohydrat (40,2mg, 0,958mmol), tiép theo 1a nudce (1,0ml). Hon hgp nay duge dun
nong & 50°C trong thoi gian 3 gio. Sau d6, phan tmg dugc lam lanh dén 0°C cho, va
dung dich HCl 1M duge bb sung tir tir vao cho dén khi dat do pH= 2. Sau d6, hén
hop phan tmg nay dugc dugc pha loang bang nude (20ml), chiét bang EtOAc (3 x

20ml), va dich chiét hitu co két hop dugc ria bang nudc mudi (30ml), lam kho trén
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NazS04, va cb trong diéu kién ap suét giam dé tao ra hop chét néu & tiéu dé muc nay
& dang rdn mau tring (68,5mg, 86%). LCMS theo tinh todn cho Ci2HsF3N202
(M+H)*: m/z = 269,0; theo thtr nghiém 269,0.

Buéc 5. 3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-
5-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

DMF (1,50ml) dugc bd sung vao hdn hop gdm axit 3-amino-6-(2,6-
diflorophenyl)-5-flopyridin-2-carboxylic (15,9mg, 0,0592mmol), fert-butyl [(35)-1-
(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat (19,8mg,
0,0592mmol) va HATU (72,9mg, 0,192mmol), tiép theo la DIPEA (84,1mg,
0,651mmol). Hon hop phan ing nay dugc khudy & nhiét do trong phong trong thoi
gian 2 gio, va sau d6 dugc cb trong diéu kién &p suét giam. DCM (2,0ml) dugc bd
sung vao can, tiép theo 1a TFA (2,0ml). Hon hop nay duge khuéy & nhiét do trong
phong trong thoi gian 30 phut, va sau d6 dugc co trong didu kién ap suét giam. Cin
thu duoc tinh ché bang cach 4p dung phuong phap sdc ky 1ong cao 4p dao pha (RP-
HPLC) (XBridge™ cot C18, rira gidi bang gradien MeCN/nudc chira dung dich
NH4OH 0,15%, v6i luu téc 30ml/phut) dé tao ra hop chit néu & d& muc nay & dang
rdn mau tring (4,9mg, 17%). LCMS theo tinh toan cho Ca4H24F3NsO2 (M+H)":
m/z = 485,2; theo thtr nghiém 485,2. 'H NMR (500MHz, DMSO-ds) 3 10,29 (br s,
1H), 8,86 (s, 1H), 7,60 (it, J= 8,3, 6,8 Hz, 1H), 7,40 (br s, 2H), 7,26 (t, /= 8,2 Hz,
2H), 7,21 (d, J= 11,5 Hz, 1H), 4,47 (t, J= 9,0 Hz, 2H), 3,34 (t, /= 8,5 Hz, 2H), 3,04
~2,93 (m, 1H), 2,88 — 2,78 (m, 1H), 2,69 — 2,57 (m, 1H), 2,54 — 2,46 (m, 1H), 2,46 —
2,37 (m, 1H), 1,50 — 1,17 (m, 3H), 0,95 — 0,78 (m, 1H) ppm.

Vidu 13

N-{4-[(3 S)-3-aminopiperidin-1-yl]-6,7-dihydro-SH-xyclopenta[b]pyridin-3-yl}-2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

Hszfj F@
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Budce 1: 6,7-dihydro-5H-xyclopenta[b]pyridin 1-oxit

)

N*

o
mCPBA (10,0g, 44,6mmol) dugc bd sung tir tir vao hdn hop gdm 6,7-dihydro-
5H-xyclopenta[b]pyridin (do Aldrich cung cap, 5,0g, 42mmol) trong DCM (50ml).
Hon hop phan tng nay dugc khudy ¢ nhiét do trong phong trong thoi gian 2 gio. Sau
do, dung dich nay dugc rua bang dung dich nuéc Nax$:03 (50ml) va dung dich
NaOH 1M (50ml). Lép nuée duge chiét bing DCM (5 x 70ml). Céc 16p hiru co két
hgp dugc séy kho, loc va co trong diéu kién ap suét giam dé tao ra hop chit néu &
tidu d& muc nay co6 cong thirc (4,5g, 79%). LCMS theo tinh todn cho CsHioNO

(M+H)": m/z = 136,1. Theo thtr nghiém: 136,2.

Buéc 2: 4-clo-6,7-dihydro-5H-xyclopenta[b]pyridin

I
X

L

N

6,7-dihydro-5H-xyclopenta[b]pyridin 1-oxit (2,5g, 18mmol) dugc tron voi
POCI; (20ml). Hon hop phan ting nay dugc khudy ¢ 120°C trong thoi gian 3 gio.
Luong du POCI; dugc loai bo trong didu kién 4p sudt giam. Can dugc pha loang
trong EtOAc (80ml) va trung hoa bang dung dich nuéc NaCOs. Sau khi loc, 16p
nude dugc chiét bing EtOAc hai 1An. Céc 16p hitu co két hop dugce sdy khd, loc va co
trong didu kién 4p sudt giam dé tao ra hop chét néu & tidu dé muc nay (2,6g, 93%).

LCMS theo tinh toan cho CsHoCIN (M+H)*: m/z = 154,0. Theo thur nghiém: 154,3.

Budc 3: 4-metoxy-6,7-dihydro-5H-xyclopenta[b]pyridin

Hdn hop gdm 4-clo-6,7-dihydro-5H-xyclopenta[b]pyridin (2,8g, 18mmol),
MeOH (20ml) va natri metoxit (3,0g, 56mmol) dugce day kin trong binh thot ¢b chiu
4p va dun nong ¢ 110°C trong thoi gian 18 gio. Hon hop nay dugc pha lodng bang
FEtOAc va trung hoa bing HCI dén d6 pH= 1. Dung mdi hitu co dugc loai bé trong
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diéu kién ap sut giam. Hon hop thu duge dugce rira béng ete hai 14n, va sau d6 dugc
trung hoa bang Na;CO3 dung dich. Lép nude duge chiét hai 1an bang EtOAc. Cac
16p hitu co két hop duge say kho, loc va ¢ trong didu kién 4p suit giam dé tao ra
hop chét néu & tiéu d& muc nay c6 cong thic (1,20g, 44%). LCMS theo tinh todn cho
CoH1oNO (M+H)*: m/z = 150,1. Theo thtt nghiém: 150,2.

Budc 4: 4-metoxy-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin

4-metoxy-6,7-dihydro-5H-xyclopenta[ b]pyridin (2,90g, 19,4mmol) dugc tron
v6i axit sulfuric ddm dic (17,0g, 173mmol) ¢ 0°C, sau do hoén hop gém kali nitrat
(5,3g, 52mmol) mot phé“m khéac axit sulfuric ddm dac (26,5g, 270mmol) dugc ) sung
tir tir vao. Hn hop phan Gng nay duoc dun néng & 80°C trong thoi gian 4 gio. Hoén
hop thd nay duge rot tr tir 1én nude da xay (50g), va trung hoa cén than bang dung
dich nudc NaOH 50% dén do6 pH nam trong khoang tir 8 dén 9. Hon hop thu dugc
chiét bang EtOAc ndm 1An. Céc chiét phim hiru co két hop dugc sdy kho va co trong
diéu kién 4p suat giam dé tao ra hop chat tho néu & tiéu d& muc nay & dang gobm mau
ndu (1,56g, 41%), ma dugc st dung khong can tinh ché thém. LCMS theo tinh todn
cho CoH11N203 (M+H)*: m/z = 195,1. Theo thit nghiém: 195,2.

Budce 5: 3-Nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-4-ol

HQ
A Nt
N/

Hdn hop gdm  4-metoxy-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin
(1,535g, 7,905mmol) trong AcOH (2,6ml) duge xu ly bing dung dich nuéc HBr
48% (2,6ml, 23mmol). Binh chta hdn hop nay dugce bit kin va dun néng & 130°C
trong thoi gian 40 phut, sau d6 dugc dé nguoi. Hon hop thu duge cd trong diéu kién
ap suat giam, cdn dugc trung hoa dén d6 pH nirm trong khoang tir 7 dén 8 bang cach
st dung dung dich NaOH 50% va lam mat. Sau khi ¢6 tiép, can duoc pha lodng bing

MeOH va THF, sy khé, loc va cd dé tao ra hop chat thd néu ¢ tiéu dé muc nay &
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dang bot mau niu nhat, ma dugc su dung khong can tinh ché thém. LCMS theo tinh

toan cho CsHoN,O3 (M+H)*: m/z = 181,1. Theo thir nghi¢m: 181,2.

Budc 6: 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin

Dung dich chua 3-nitro-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-ol (1,424g,
7,904mmol) trong POCl; (11,0ml) dugc dun néng & 110°C trong binh day kin trong
khi quyén N trong thoi gian 2 gio. Hon hop tho nay dugc giam nhiét do dén nhiét do
trong phong, va c6 trong didu kién 4p suét giam. Can dugc toi mot cach cAn than
bang nudc da, va trung hoa bang dung dich NaOH 50% dén d6 pH=7. Hdn hop thu
duoc chiét bang EtOAc ba lan. Cac 16p hitu co két hop dugc say kho, loc va co trong
diéu kién ap suét giam dé tao ra hop chét tho néu & tiéu dé muc nay ¢ dang rin mau
ndu (0,82g, 52%), ma dugc st dung khong can tinh ché thém. LCMS theo tinh toén
cho CsHsN2O2 (M+H)*: m/z = 199,0. Theo thir nghi¢ém: 199,2.

Bude 7: tert-butyl [(3S)-1-(3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-4-
yl)piperidin-3-yl]carbamat

H
Q.\N\go\}/
Y

N

+
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z-0

Hén hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (40mg,
0,20mmol), tert-butyl (35)-piperidin-3-ylcarbamat (81mg, 0,40mmol) va trietylamin
(84pl, 0,60mmol) trong rugu isopropylic (0,46ml) dugc khudy & 100°C trong thoi
gian 30 phut. Hon hop phén tmg nay dugc cd trong diu kién 4p suét giam va tinh
ché bing cot sic ky trén silicagel (ria giai bang 0% dén 40% EtOAc trong hexan) dé
tao ra hop chat néu & tiéu d& muc ndy & dang bdt mau vang nhat (43mg, 59%).
LCMS theo tinh toan cho CigHasN4Os (M+H)™: m/z=1363,2. Theo thir nghiém:
363,2.
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Buéc 8: tert-butyl [(3S)-1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-
yl)piperidin-3-yljcarbamat

N

Hon hop gb6m tert-butyl [(35)-1-(3-nitro-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat  (43mg, 0,12mmol), bot  sét
(106mg, 1,90mmol) va NH4Cl (127mg, 2,37mmol) trong EtOH (0,69ml) va nudc
(0,11ml) duogc lam tang nhiét do trong 6ng nghiém da bit kin ¢ 80°C trong thoi gian
1 gid. Hon hop nay dugc pha loang bang EtOAc va dung dich thu duoc dugc rira
béng dung dich nuéc Na;COs bdo hoa, lam khd trén NaxSOs4, loc va cd trong diéu
kién ap suét giam dé tao ra hop chét néu & tiu d& muc nay & dang bot mau néu cam
(51mg, 100%). LCMS theo tinh todn cho CisH29N4O2 (M+H)": m/z=333,2. Theo
thir nghiém: 333,1.

Budge 9: tert-butyl {(3S)-1-[3-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl }amino)-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl] piperidin-3-

yl}carbamat
XO\“/HO FP
O SN, N= < F
N
tert-butyl [(38)-1-(3-amino-6,7-dihydro-5 H-xyclopenta/b]pyridin-4-

yl)piperidin-3-yl]carbamat (5,0mg, 0,015mmol) duoc tron voi axit 2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic (theo Vi du 2, budce 2, 4,4mg, 0,018mmol),
HATU (14mg, 0,038mmol), DMF (0,035ml) va DIPEA (5,8mg, 0,045mmol). Hon
hop phan Gmg nay dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio. Hon hop
nay dugc loc, cd va tinh ché theo phuong phap LC-MS diéu ché (cot C18 Sum
30x10mm OBD™ didu ché XBridge™, Iuu tdc 60ml/phut, rra giai bang gradien
MeCN va nuéc voi dung dich NH4OH 0,15%) dé tao ra hop chét néu & tiéu dé muc
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nay ¢ dang gom khong mau (4,1mg, 49%). LCMS theo tinh toan cho C28H32F2N503S8
(M+H)*: m/z = 556,2. Theo tht nghiém: 556,1.

Budce 10: N-{4-[(3S)-3-aminopiperidin-1-yl]-6,7-dihydro-5H-xyclopenta[b]pyridin-
3-yl1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

tert-butyl {(38)-1-[3-({[2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl}amino)-6,7-dihydro-SH-Xyclopenta[b]pyridin—4-yl]piperidin-3-
yl}carbamat (4mg, 0,007mmol) duoc hoa tan trong DCM (0,02ml) va sau do6 TFA
(0,03ml, 0,4mmol) dugc bd sung vao. Hon hgp phéan tng tao thanh dugc khuéy 4]
nhiét d6 trong phong trong thoi gian 30 phut va sau do duge ¢6 dé tao ra cin, ma
dugc pha lodng bang MeOH va trung hoa bang lugng it NHsOH. Hén hop nay dugc
loc va tinh ché theo phuong phap LC-MS diéu ché (cot C18 30x10mm, OBD™ 5 m
diéu ché XBridge™, véi luu tbc 60ml/phit, rira giai bang gradien MeCN va nudc voi
dung dich NH4OH 0,15%) dé tao ra hop chit néu & dé muc nay (1,9mg, 58%).
LCMS theo tinh toan cho Ca3HuFaNsOS (M+H)™: m/z =456,2. Theo thtr nghiém:
456,1.

Vidu 14

5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-6,7-dihydro-SH-xyclopenta[b]pyridin-3-
yl1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

HoN F
Q H N?F
ay’
N O NH;

Hon hop gb6m tert-butyl [(3S5)-1-(3-amino-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat (15mg, 0,045mmol), axit 5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (19mg,
0,054mmol), HATU (43mg, 0,1 1mmol) va DIPEA (24pl, 0,14mmol) trong DMF kho
(0,11ml) dugc khudy & nhiét d6 trong phong trong thoi gian 16 gio. Hon hop phan
ung nay dugc cO trong diéu kién ap suit giam dé tao ra chét trung gian, ma duge xu
ly béng TFA (0,070ml, 0,90mmol). Hon hop phan tng tao thanh dugc khuéy 0 nhiét
d6 trong phong trong thoi gian 1 gio, sau d6 dugc cd trong diéu kién ap suat giam.

C#n duge pha lodng bing MeOH va trung hoa bang luong it NH4OH. Hon hop nay
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duoc loc va tinh ché theo phuong phdp LC-MS didu ché (cot C18 5Sum 30x10mm
OBD™ didu ché XBridge™, luu tbc 60ml/phut, rira gidi bang gradien MeCN va nudc
v6i 1,5% NH4OH) dé tao ra hop chit néu & d& muc nay ¢ dang bot mau tring
(7,5mg, 35%). LCMS theo tinh toan cho Ca3HasF2NeOS (M+H)": m/z =471,2. Theo
thir nghiém: 471,1. 'H NMR (500MHz, DMSO-ds) 6 9,24 (s, 1H), 7,61 (s, 2H), 7,57
— 7,45 (m, 1H), 7,36 — 7,17 (m, 2H), 3,12 — 2,96 (m, 3H), 2,91 (t, J=9.,8 Hz, 1H),
2,88 — 2,70 (m, 4H), 2,66 — 2,55 (m, 1H), 2,07-1,99 (m, 2H), 1,86 — 1,56 (m, 3H),
1,18 - 1,01 (m, 1H) ppm.

Vidul5

5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5SH-xyclopental -
b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

HzN\(j F@
N= F
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Z 0O NHp
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HO
Budce 1: Tert-butyl [(3S)-1-(3-nitro-1-oxido-6,7-dihydro-5SH-xyclopenta[b]pyridin-4-
yl)piperidin-3-yl]carbamat

H
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mCPBA (198mg, 0,883mmol) dugc bd sung tir tir vao dung dich chua tert-
butyl [(3S)-1-(3-nitro-6,7-dihydro-5 H-xyclopenta[ b |pyridin-4-yl)piperidin-3-
yl]carbamat (301mg, 0,83mmol) trong DCM (1,1ml) ¢ 0°C. Sau d6, hdn hop phan
ung nay dugc khudy & nhiét do trong phong trong thoi gian 67 gio. Hon hop nay
dugc xt ly béng dung dich nu6e Nax$20; va dung dich NaOH 1M, va sau do duoc
khudy trong thoi gian 30 phut. ¢ nhiét d6 trong phong. Hon hop phéan tmg nay dugc
chiét béng DCM ba lan. Cac 16p hitu co két hop dugc dugc lam kho trén NaxSOs, loc
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va ¢b trong diéu kién ap sut giam dé tao ra hop chét néu & tiéu dé muc nay (277mg,
88%) & dang bt mau cam nhat, ma dugc st dung khong can tinh ché thém. LCMS
theo tinh toan cho C1sH27N4Os (M+H)*: m/z = 379,2. Theo thir nghiém: 379,2.

Budce 2: 4-{(39)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-nitro-6,7-dihydro-
5H-xyclopenta[b]pyridin-7-yl axetat

Hdn hop gém Ac0 (0,90g, 8,8mmol) va fert-butyl [(3S)-1-(3-nitro-1-oxido-
6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat (270mg,
0,714mmol) duge bit kin va dun néng & 90°C trong thoi gian 1 gio, sau d6 dugc
giam nhiét do dén nhiét do trong phong. Lugng du AcO dugc loai bo trong diéu
kién ap sut giam. Can dugc hoa tan trong DCM, va sau d6 duoc réot vao dung dich
nuée Na,CO;3 di duoc lam lanh bing nude d4. Hon hop nay duoc chiét bang DCM
hai 14n. Cac chiét phdm két hop dugc say khd, loc va cd trong didu kién ap sudt giam
d8 tao ra san phdm thd, ma dugc tinh ché theo phwong phap LC-MS diéu ché (cot
C18 5um 30x10mm OBD™ didu ché XBridge™, luu toc 60ml/phut, rira giai bang
gradien MeCN va nuéc véi dung dich NH4OH 0,15%) dé tao ra hop chét néu & tiéu
@ muc nay & dang bot mau vang (65mg, 22%). LCMS theo tinh toan cho
CaoH9N4Og (M+H)": m/z = 421,2. Theo thir nghiém: 421,3.

Buéc 3: 3-amino-4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-6,7-
dihydro-5H-xyclopenta[b]pyridin-7-yl axetat
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Hdn hop gdm 4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-nitro-
6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl ~ axetat (64mg, 0,15mmol), AcOH
(0,90ml), nude (0,10ml) va bot sit (149mg, 2,66mmol) dugc khudy & nhiét do trong
phong trong thoi gian 20 phut. Hon hop nay duge pha loang bang EtOAc va loc qua
nat silicagel ngén. Dich loc duge cd trong diéu kién 4p suit giam, pha loang bing
EtOAc va rira béng dung dich nuéc Na;COs3. Lép hitu co dugc lam kho, loc va ¢d
trong diéu kién ap sudt giam dé tao ra hop chét néu & tiéu dé muc nay c6 cong thic
(66mg) & dang ran mau hoi vang, ma duge st dung khong can tinh ché thém. LCMS

theo tinh toan cho CaoH31N4O4 (M+H)": m/z = 391,2. Theo thir nghiém: 391,1.

Budce 4: 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-yl]-
carbonyl}amino)-4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1 -yl}-6,7-
dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

H
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3-amino-4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6,7-dihydro-

\gro

5H-xyclopenta[b]pyridin-7-yl ~ axetat (20mg, 0,051mmol), axit  (5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diﬂ0ropheny1)-1,3-thiazol-4-carboxylic (theo Vidu 1,
budc 6, 22mg, 0,062mmol), HATU (49mg, 0,13mmol), DMF (0,12ml) va DIPEA
(20mg, 0,15mmol) dugc tron véi nhau va khudy & nhiét dd trong phong trong thoi
gian 16 gio. Hon hop nay duoc cd trong diéu kién 4p sudt giam va tinh ché bang cot
sdc ky trén silicagel (rira giai bang 0% dén 100% EtOAc trong hexan) dé tao ra hop
chit néu & tidu dé muc nay ¢ dang gom khong mau (30mg, 80%). LCMS theo tinh
todn cho C3sHaFaN6O7S (M+H)*: m/z = 729,3. Theo thir nghiém: 729,1.

Bu6c 5: 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5SH-xy-
clopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-yl]c-
arbonyl }amino)-4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl }-6,7-dihydro-

5H-xyclopenta[b]pyridin-7-yl axetat (30mg, 0,041 mmol) trong MeOH (0,59ml) dugc
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tron v6i 1,0M NaOH (0,30ml, 0,30mmol) va THF (0,3ml). Hon hop phén ang nay
duoc khudy ¢ nhiét do trong phong trong thoi gian 25 phut. Cac dung mdi hitu co
duoc loai bo trong diéu kién &p suit giam. Lép nude duge chiét hai 14n bang EtOAc.
Céc 16p hitu co két hop duoc say kho, loc va ¢ trong diéu kién 4p suat giam dé tao
ra chét trung gian (19mg). Chét trung gian dugc xt Iy bang nudc d4 TFA trong DCM
(4,0M; 1,0ml, 4,0mmol). Sau khi khuéy trong thoi gian 20 phut & nhiét do trong
phong, hdn hop phan tmg nay dugc co trong didu kién 4p sudt giam. Can dugc pha
lodng bang MeOH va trung hoa bang lugng it NHsOH. Hon hop thu duoc loc va tinh
ché theo phuong phép LC-MS didu ché (cot C18 5um 30x10mm OBD™ didu ché
XBridge™, luu téc 60ml/phut, rira giai bang gradien MeCN va nude voi dung dich
NH4+OH 0,15%) dé tao ra hop chit néu ¢ dé muc nay & dang hai chét déng phan
khong dbi quang.

Chét dong phan khong d6i quang 1. Dinh thu nhét. Thoi gian luu 1,786 phit,
LCMS theo tinh toan cho Cp3HasFaNgO2S (M+H)": m/z = 487,2; theo thr nghiém:
487,1.

Chét ddng phan khong ddi quang 2. Dinh tht hai. Thoi gian luu 1,875 phut,
LCMS theo tinh toan cho Ca3HasFaNeO2S (M+H)*: m/z = 487.2; theo thu nghiém:
487,1.

Céc chit dong phan khong d6i quang ndy twong Ung véi chit ddng phan
khong d6i quang (7R) va (7S) ciia hop chét néu & dé muc nay.

Vidu 16

N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro- 5H-xyclopenta[b]pyridin-
3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

Hsz FQ
— F
Ny NE
Qfﬁ/Nm)\/
N O

HO

119



42322 120/287

Budc 1: 4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-3-({[2-(2.6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat

3-amino-4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6,7-dihydro-

5H-xyclopenta[b]pyridin-7-yl axetat (7,0mg, 0,018mmol), axit 2-(2,6-diflorophenyl)-
1,3-thiazol-4-carboxylic (5,2mg, 0,022mmol), HATU (17mg, 0,045mmol), DMF
(0,042ml) va DIPEA (7,0mg, 0,054mmol) dugc tron v6i nhau va hon hop nay dugc
khuy & nhiét do trong phong trong thoi gian 1 gio. Hon hop nay dugc loc, ¢d va tinh
ché theo phuong phép LC-MS diéu ché (cot C18 5pm 30x10mm OBD™ didu ché
XBridge™, luu téc 60ml/phit, rira giai bang gradien MeCN va nudc véi dung dich
NH:OH 0,15%) dé tao ra tinh khiét hop chit néu & tiéu d& muc nay & dang bot mau
vang nhat (3,7mg, 34%). LCMS theo tinh toan cho C3oHssF2NsOsS (M+H)™:
m/z = 614,2. Theo thir nghiém: 614,1.

Budc 2: N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-SH-xyclopenta -
b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-({[2-(2,6-

diflorophenyl)-1,3-thiazol-4-yl]carbonyl }amino)-6,7-dihydro-5H-

xyclopenta[b]pyridin-7-yl axetat (4,0mg, 0,0065mmol) dugc tron véi MeOH (77ul),
THFE (39ul) va dung dich NaOH 1,0M (42pul, 0,042mmol). Hon hop phén tng nay
duoc khudy & nhiét d trong phong trong thoi gian 30 phut. Cac dung moi hitu co
duoc loai bo trong diéu kién ap suit giam. Dung dich thu dugc trong nuée dugc pha
lodng bing dung dich nu6c NH4Cl va chiét hai 1an bang EtOAc. Céc 16p hitu co két
hop duoc say kho, loc va cd @8 tao ra chét trung gian. Chat trung gian dugc hoa tan
trong hon hop gdm DCM (0,066ml) va TFA (0,066ml, 0,86mmol). Dung dich thu
duoc khudy ¢ nhiét d trong phong trong thoi gian 30 phit, sau dé dugc c6 trong
didu kién 4p suét giam. Cn dugc pha lodng bing MeOH, trung hoa bang NH4OH,
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loc va tinh ché theo phwong phap LC-MS diéu ché (cot C18 5pum 30x10mm OBD™
didu ché XBridge™, luu tbc 60ml/phut, rira giai bing gradien MeCN va nude voi
dung dich NH4OH 0,15%) @8 tao ra hai chit dong phan khong d6i quang ctia hop

chat néu ¢ dé muc nay ¢ dang bot mau trang.

Chét ddng phan khong ddi quang 1. Dinh tht nhat. Thoi gian luu 1,685 phut,
LCMS theo tinh toan cho Ca3HaaFaNsO.S (M+H)": m/z =472,2. Theo thir nghiém:
471,1.

Chét ddng phan khong d6i quang 2. Dinh thir hai. Thoi gian luu 1,797 phut,
LCMS theo tinh toan cho Ca3HaaFaNsO2S (M+H)™: m/z = 472,2. Theo thir nghiém:
471,1.

Cé4c chét dong phan khong d6i quang ndy tuong ung véi chit dong phan
khong dbi quang (7R) va (7S) cta hop chét néu & dé muc nay.

Vidu 17

5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-7-metoxy-6,7-dihydro-SH-xyclopenta -
b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

T
N= F

N

H
Z NH
N o) 2

N

NaH (0,35mg, 0,014mmol) dugc bd sung vao dung dich chura tert-butyl {(35)-
1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diﬂ0ropheny1)-1,3-thiazol-4-
yl]carbonyl}amino)-7—hydroxy—6,7—dihydro-5H-Xyclopenta[b]pyridin-4-yl]piperidin—
3-yl}carbamat (4,0mg, 0,0058mmol) trong THF (0,024ml) ¢ 0°C. Hon hop phén tng
nay duge khudy & 0°C trong thoi gian 1 gio va sau do metyl iodua (2,1mg,
0,015mmol) duoc bd sung vao. Hon hop phan tng nay duoc khudy & 0°C trong thoi
gian 1 gio va dugc toi bang dung dich nudec NH4CL Hon hop nay duge chiét bang
EtOAc ba lan. Céc 16p hitu co duge séy kho, loc va cd trong diéu kién ap sut giam.

Can dugc tinh ché theo phuong phap LC-MS diéu ché (cot C18 5um 30x10mm
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OBD™ didu ché XBridge™, luu tde 60ml/phut, rira gii bang gradien MeCN va nudc

v6i dung dich NH4OH 0,15%) dé tao ra chét trung gian.

Chét trung gian duoc hoa tan trong hdn hop g@)m TFA (0,0090ml, 0,12mmol)

trong DCM (0,018ml) va hdn hop thu duoc dugce dé phan tmg & nhiét do trong phong

trong thoi gian 1 gio. Hon hop phan tmg nay dugc co trong diéu kién 4p suét giam,

sau do6 duogc pha loang bang MeOH, va trung hoa bang NH4OH. Sau khi loc, san
pham thd dugc tinh ché theo phuong phap LC-MS didu ché (cot C18 Sum 30x10mm

OBD™ didu ché XBridge™, luu téc 60ml/phit, rira giai bang gradien MeCN va nudc

v6i dung dich NH4OH 0,15%) dé tao ra hop chit néu & dé myc nay & dang hon hop

gbm céc chét dong phan khong d6i quang (1,6mg, 55%). LCMS theo tinh todn cho
Co4H27F2N602S (M+H)™: m/z = 501,2. Theo thtr nghiém: 501,1. San pham 12 hén hop

gdm céc chét ddng phan khong dbi quang (7R) va (7S) ciia hop chat néu & dé muc

nay.

Vidy 18

5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-xyano-6,7-dihydro-5H-xyclopenta[b]-

pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

HzNO FQ
{ F

N
o

Z

S
O NH2

=z

I
N

Bude 1: Tert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-7-xyano-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]piperidin-3-yl}carbamat

H
O\H/N F
aae

o)
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Metansulfonyl clorua (20,0mg, 0,175mmol) dugc bd sung vao hdn hop gdm
tert-butyl  {(38)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-
thiazol-4-yl]carbonyl jamino)-7-hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-
yl]piperidin-3-yl}carbamat (12,0mg, 0,0175mmol) va trietylamin (7,3 ul, 0,052mmol)
trong DCM (0,12ml) ¢ 0°C. Hon hop phan tng ndy dugc néng nhiét do lén dén nhiét
do trong phong va khudy trong thoi gian 3 gio, sau d6 duoc cd dén kho trong didu
kién 4p sudt giam. Chét tho thu dugc mesylat duoc hoa tan trong DMF (48pl), natri
xyanua (50mg, 1mmol) dugc bd sung vao, va hdn hop nay dugc khudy & nhiét do
trong phong trong thoi gian 2 gio. Sau khi loc, hdn hop thd dugc tinh ché theo
phuong phap LC-MS diéu ché (cot C18 Spm 30x10mm OBD™ diéu ché XBridge™,
luu tde 60ml/phut, rira giai bang gradien MeCN va nudc voi dung dich NH4OH
0,15%) dé tao ra hop chét néu & tiéu d& muc nay & dang hdn hop gbm hai chat dong
phan khong d6i quang (5mg, 40%). LCMS theo tinh todn cho C34HaoF2N70sS
(M+H)*: m/z = 696,3. Theo thtr nghiém: 696,1.

Budc 2: 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-xyano-6,7-dihydro-5H-xyclo-
penta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

TFA (0,02ml, 0,3mmol) dugc bd sung vao dung dich chua fert-butyl {(35)-1-
[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl}amino)-7-xyan0-6,7-dihydro-5H—xyclopenta[b]pyridin-4-yl]piperidin-3-
yl}carbamat (5,0mg, 0,0072mmol) trong DCM (0,009ml). Hon hop phan Gng nay
duoc khudy & nhiét do trong phong trong thoi gian 15 phut, sau d6 duge lam bay hoi
trong diéu kién ap sudt giam. Hon hop thu dugc pha loang bang MeOH va trung hoa
bang lugng it NH4OH. Sau khi loc, san pham tho duoc tinh ché theo phuong phap
LC-MS didu ché (cot C18 Sum 30x10mm OBD™ didu ché XBridge™, luu toc
60ml/phut, rira giai bang gradien MeCN va nuge véi dung dich NH4OH 0,15%) dé
tao ra hop chét néu & dé muc nay (4mg) & dang hon hop gdm hai chét dong phan
khong ddi quang, ma dugce tinh ché tiép theo phuwong phap sdc ky 16ng (LC) khong
d6i xung didu ché (cot Xenluloza-1 Phenomenex Lux®, 21,2x250mm, hat c¢& 5Spm,
luu téc 18ml/phit, dang dung moi rira giai bing 45% EtOH trong hexan) dé tao ra
hop chat néu & dé myc nay & dang chat dong phan khong d6i quang da dugc phan
tach.
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Chét ddng phan khong d6i quang 1. Dinh tht nhét (0,5mg). Thoi gian luu
1,579 phut. LCMS theo tinh toan cho CaaH24F2N-,OS (M+H)": m/z = 496,2. Theo thu
nghiém: 496,1.

Chat ddng phan khong ddi quang 2. Dinh thtr hai (0,8mg). Thoi gian luu
1,617min. LCMS theo tinh toén cho C24H24F2N70S (M+H)™: m/z = 496,2. Theo thur
nghiém: 496,1.

Céc chit dong phan khong dbi quang nay tuong tng voi cac chét déng phan
khong d6i quang (7R) va (7S) cua hop chét néu ¢ dé muc nay.

Vidu 19
5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-7-metyl-6,7-dihydro-5H-xy-
clopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

HzNO Fp
N= F

H
N S
#Z O NH;

Z

5

I

OH

Buée 1: tert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-

diflorophenyl)-1,3-thiazol-4-yl]carbonyl }amino)-7-oxo-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]piperidin-3-yl}carbamat

H
0T Fp
I\ NW o)
& O HN~y
0 0

Periodinan Dess-Martin (12mg, 0,028mmol) dugc bd sung vao dung dich
chua fert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-
1,3-thiazol-4-yl]carbonyl }amino)-7-hydroxy-6,7-dihydro-5H-xyclopenta[ b]pyridin-
4-yl]piperidin-3-yl}carbamat (15mg, 0,022mmol) trong DCM (0,098ml). Hén hop
phan tng nay duoc khudy & nhiét d trong phong trong thoi gian 1 gio. Dung dich
nay dugc trung hoa bang dung dich NaOH 1M, pha lodng bing MeOH va loc. Sau

do, hon hop nay dugc cb trong diéu kién 4p suét giam va san pham thd dugc tinh ché
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theo phuong phap LC-MS diéu ché (cot C18 Sum 30x10mm OBD™ diéu ché
XBridge™, luu tbc 60ml/phut, rira giai bang gradien MeCN va nuge voi dung dich
NH4OH 0,15%) dé tao ra hop chét néu & tiéu dé muc nay & dang bot mau tring duc
(7,5mg, 50%). LCMS theo tinh toan cho Cs3H39F2NsO6S (M+H)*: m/z = 685,3. Theo
thir nghiém: 685,1.

Budce 2: Tert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-7-hydroxy-7-metyl-6,7-dihydro-
SH-xyclopenta[b]pyridin-4-yl]piperidin-3-yl}carbamat

XOIHO F

{ F
Ny Ny
® " o)
@ O HN~¢
OH O7L

Metylmagie bromua trong THF (3,0M, 5,8ul, 0,018mmol) dugc bd sung vao
dung dich chaa tert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2~(2,6-
diflorophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-7-o0x0-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]piperidin-3-yl}carbamat (3,0mg, 0,0044mmol) trong THF
(0,068ml), ma duoc khudy trong khi quyén N va 1am ngudi trong bé nudc da. Hon
hop phan mg nay duoc dé nang nhiét do tur tur 1én dén nhiét do trong phong trong
thoi gian 1 gio. EtOAc dugc bd sung vao hdn hgp phén Gng, sau d6 dung dich HCI
1M duoc bd sung tir tir dé didu chinh d6 pH dén 7. Lép nudce dugc chiét hai lan bang
EtOAc. Cac chiét phém hitu co duge két hop, 1am kho trén NaxSO4, sau d6 dugce loc
va ¢b trong diéu kién ap suét giam dé tao ra hop chét néu & tiéu dé muc nay. LCMS

theo tinh toan cho C3sH3FaNegO6S (M+H)*: m/z = 701,3. Theo thu nghiém: 701,1.

Bude 3: 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-7-metyl-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-

carboxamit

TFA (0,02ml, 0,2mmol) duoc bd sung vao dung dich chira ert-butyl {(3S5)-1-
[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-
yl]carbonyl}amino)—7-hydroxy-7-metyl-6,7-dihydro-SH-xyclopenta[b]pyridin-4-
yl]piperidin-3-yl}carbamat (4,0mg, 0,0044mmol) trong DCM (0,01ml). Hon hop
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phan ung nay dugc khudy & nhiét do trong phong trong thoi gian 30 phut, va sau do
duoc pha loang bing MeOH va trung hoa bang NH4OH. Sau khi loc, hdn hop tho
duoc tinh ché theo phuong phap LC-MS diéu ché (cot C18 Spum 30x10mm didu ché
Waters SunFire™, Iuu tdc 60ml/phut, rira giai bang gradien MeCN va nude v6i 0,1%
TFA) dé tao ra hop chat néu & d& muc nay mudi tris-trifloaxetat & dang hai chit dong

phan khong d6i quang.

Chét dong phan khong d6i quang 1. Dinh thtr nhét. Thoi gian luu 1,282 phut.
LCMS theo tinh toan cho CasHy7EaNs02S (M+H)*: m/z = 501,2. Theo thir nghiém:
501,1.

Chét ddng phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 1,381 phut.
LCMS theo tinh toan cho CasHa7F2NgO2S (M+H)*: m/z = 501,2. Theo thir nghiém:
501,1.

Céc chét dong phan khong d6i quang nay tuong ing vai cac chét déng phan

khong d6i quang (7R) va (7S) cua hop chét néu & d& muc nay.
Vidu 20

5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-0x0-6,7-dihydro-SH-xyclopenta[b]py-
ridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

HaN F
Q - N?F
| \/ mHz
) N
Dung dich chtta fert-butyl {(3S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-
(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl} amino)-7-0x0-6,7-dihydro-5H-xyclop-
enta[b]pyridin-4-yl]piperidin-3-yl}carbamat (2,0mg, 0,0029mmol) trong DCM
(0,009ml) dugc xt ly bang TFA (0,01ml, 0,1mmol). Hon hop phan Gmg nay duoc
khudy & nhiét do trong phong trong thoi gian 1 gio, cd va sau do dugc pha lodng
bé“mg MeOH va trung hoa béng NH4OH. Sau khi loc, hdn hop thd dugc tinh ché theo
phuong phap LC-MS diéu ché (cot C18 Spm 30x10mm OBD™ diéu ché XBridge™,
lwu téc 60ml/phut, rea giai bang gradien MeCN va nudc v6i dung dich NH4OH
0,15%) dé tao ra hop chét néu & dé muc nay ¢ dang bot mau tréng (1,3mg, 92%).
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LCMS theo tinh toan cho Ca3HFaNgO2S (M+H)*: m/z = 485,2. Theo thir nghiém:
485,1.

Vidu2l

N-{4-[(3S)-3-aminopiperidin-1-y1]-6,7-dihydro-5SH-xyclopenta[b]pyridin-3-y1 }-6-
(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

HzN*(j F F
N N F
oy
N ©

Bude 1: Tert-butyl {(3S)-1-[3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-
yl]carbonyl}amino)-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl]piperidin-3-

yl}carbamat
><o N
g F F
Ny N7
N ©
tert-butyl [(38)-1-(3-amino-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-

yl)piperidin-3-yljcarbamat (5,0mg, 0,015mmol), axit 6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxylic (4,6mg, 0,018mmol), HATU (14mg, 0,038mmol), DMF
(0,035ml) va DIPEA (5,8mg, 0,045mmol) dugc tron v61 nhau va khuéy o nhiét do
trong phong trong thoi gian 1 gio. Hon hop nay duoc loc, cb trong didu kién ap suat
giam va tinh ché theo phuong phap LC-MS diéu ché (cot C18 30x10mm Spm OBD™
didu ché XBridge™, luu téc 60ml/phit, ra giai bing gradien MeCN va nudc véi
dung dich NH4OH 0,15%) dé tao ra hop chit néu & tiéu d& muc nay & dang goém
khéng mau (4,1mg, 48%). LCMS theo tinh todn cho CsoHssF3NsO3 (M+H)":
m/z =568,3. Theo thir nghiém: 568,1.
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Budc 2: N-{4-[(3S)-3-aminopiperidin-1-yl]-6,7-dihydro-5H-xyclopenta[b]pyridin-3-
yl1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

Dung dich chira fert-butyl {(3S)-1-[3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-
yl]carbonyl}amino)-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-yl]piperidin-3-
yl}carbamat (4,0mg, 0,0070mmol) trong DCM (0,02ml) duge xu ly bang TFA
(0,03ml, 0,4mmol). Hon hgp phén tng tao thanh duoc khudy & nhiét do trong phong
trong thoi gian 30 phut va sau do dugc co @8 tao ra can, ma duoc pha lodng bing
MeOH va trung hoa bing luong it NHsOH. Sau khi loc, hdn hop thé dugc tinh ché
theo phuong phap LC-MS didu ché (cot C18 5pm 30x10mm OBD™ diéu ché
XBridge™, luu téc 60ml/phut, rira giai bing gradien MeCN va nudc v6i dung dich
NH;OH 0,15%) dé tao ra hop chét néu & dé muc nay (2,2mg, 67%). LCMS theo tinh
toan cho CasHasF3NsO (MAH)": m/z = 468,2. Theo thit nghiém: 468,1.

Vi du 22

N-{4-[(3S)-3-aminopiperidin-1-y1]-7-hydroxy-6,7-dihydro-5SH-xyclopenta[b]pyridin-
3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

HzN*O F F
Ny N F

Qf\fl )
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Budc 1: 4-{(39)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-({[6-(2,6-
diflorophenyl)-5-flopyridin-2-yl]carbonyl}amino)-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat

oN
XTOF F
O ~_F
N" y N7
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7¢O
3-amino-4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6,7-dihydro-
5H-xyclopenta[b]pyridin-7-yl axetat (6,0mg, 0,015mmol), axit 6-(2,6-diflorophenyl)-
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5-flopyridin-2-carboxylic (4,7mg, 0,018mmol), HATU (15,0mg, 0,03 gmmol), DMF
(0,036ml) va DIPEA (6,0mg, 0,046mmol) dugc tron vG1 nhau va khuéy & nhiét do
trong phong trong thoi gian 1 gio. Hon hgp nay duge loc, cd trong didu kién 4p suat
giam, va tinh ché theo phuong phdp LC-MS didu ché (cot C18, 30x10mm 5Sum
OBD™ didu ché XBridge™, luu téc 60ml/phit, rira giai bang gradien MeCN va nudc
v6i NH4OH) dé tao ra hop chit néu & tiu dé muc nay ¢ dang goém khong mau
(4,0mg, 42%). LCMS theo tinh toan cho C3HzsF3NsOs (M+H)": m/z = 626,3. Theo
thir nghiém: 626,1.

Budc 2: N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-SH-xyclopenta| -
b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-({[6-(2,6-

diflorophenyl)-5-flopyridin-2-yl]carbonyl}amino)-6,7-dihydro-5H-

xyclopenta[h]pyridin-7-yl axetat (4,0mg, 0,0064mmol) dugc trén voi MeOH (76ul),
THF (38ul) va dung dich NaOH 1,0M (42ul, 0,042mmol). Hon hop phéan tng nay
duoc khudy & nhiét do trong phong trong thoi gian 30 phut. Cac dung mdi hitu co
duoc loai bo trong diéu kién ap suit giam. Lép nude duge pha lodng bang dung dich
nude NH4Cl sau d6 duge chiét bang EtOAc hai 1an. Cac 16p hitu co két hop duoc sdy
kho, loc va ¢ trong diéu kién ap sudt giam dé tao ra chét trung gian, ma dugc xu ly
bé“mg DCM (0,065ml) va TFA (0,065ml, 0,84mmol). Hon hop nay duoc khuéy o
nhiét do trong phong trong thoi gian 30 phut, sau do dugc co trong diéu kién ap suét
giam. Can duoc pha lodng bang MeOH va trung hoa bang luong it NH4OH. Hon hop
thu duoc loc va tinh ché theo phuong phap LC-MS diéu ché (cot C18 Spum 30x10mm
OBD™ diéu ché XBridge™, luu toc 60ml/phit, rira gii bang gradien MeCN va nudc
vé6i dung dich NH4OH 0,15%) dé tao ra hai chit ddng phan khong d6i quang ctia hop

chat néu & dé muc nay ¢ dang bot mau trang.

Chét ddng phan khéong d6i quang 1. Dinh thtt nhat. Thoi gian luu 2,138 phut,
LCMS theo tinh toan cho CasHasF3NsOy (M+H)™: m/z =484,2. Theo thu nghiém:
484.0.

Chét ddng phan khong dbi quang 2. Dinh tht hai. Thoi gian luu 2,219 phut,
LCMS theo tinh toan cho CasHasF3NsO, (M+H)™: m/z =484,2. Theo thu nghiém:
484,0. "TH NMR (500MHz, CD3CN): 8 10,80 (br, 2H), 9,52 (s, 1H), 8,39 (dd, J = 8,0,
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4,0 Hz, 1H), 7,93 (t, J= 8,0 Hz, 1H), 4,92 (m, 1H), 3,14 (m, 1H), 3,01 (m, 2H), 2,87
(m, 1H), 2,82 (m, 2H), 2,66 (m, 1H), 2,53 (m, 2H), 2,45 (m, 2H), 1,95 (m, 1H), 1,54
(m, 1H), 1,43 (m, 1H), 0,95 (m, 1H) ppm.

Céc chét ddng phan khong ddi quang nay tuong ing Vi cac chét dong phan
khong dbi quang (7R) va (79) ctia hop chét néu & dé muc nay.
Vidu 23

3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopental -
b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

Heloe
N N/l F

F
H
| N X

<;<1j O NH,
HO

Buéc 1: 3-({[3-amino-6-(2,6-diflorophenyl)-5-flopyridin-2-yl]carbonyl}amino)-4-

{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6,7-dihydro-5SH-

xyclopenta[b]pyridin-7-yl axetat

oN
T L
~_F
° Ny N7
N/
O

O NH,
\/"O

3-amino-4-{(3S)-3-[(tert-butoxycarbonyl)amino|piperidin-1-yl}-6,7-dihydro-
5H-xyclopenta[b]pyridin-7-yl axetat (6,0mg, 0,015mmol), axit 3-amino-6-(2,6-
diflorophenyl)-5-flopyridin-2-carboxylic  (4,9mg, 0,018mmol), HATU (15mg,
0,038mmol), DMF (0,036ml) va DIPEA (6,0mg, 0,046mmol) dugc tron véi nhau va
khudy & nhiét do trong phong trong thoi gian 16 gio. Hon hop nay duoc loc, ¢d trong
diéu kién ap sudt giam, va tinh ché theo phuong phap LC-MS diéu ché (cot C18 Sum
30x10mm OBD™ diéu ché XBridge™, luu tdc 60ml/phut, ria giai bang gradien
MeCN va nuée véi dung dich NHsOH 0,15%) dé tao ra hop chit néu & tiéu dé muc
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ndy & dang gom khoéng mau (4mg, 41%). LCMS theo tinh todn cho C32H3eF3N¢Os
(M+H)": m/z = 641,3. Theo thtr nghiém: 641,0.

Buéc 2: 3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xy-
clopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

3-({[3-amino-6-(2,6-diflorophenyl)-5-flopyridin-2-yl]carbonyl }amino)-4-

{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6,7-dihydro-5H-

xyclopenta[b]pyridin-7-yl axetat (4,0mg, 0,0062mmol) dugc tron véi MeOH (74ul),
THF (37ul) va dung dich NaOH 1,0M (41ul, 0,041mmol). Hon hop phén ung nay
duoc khudy o nhiét do trong phong trong thoi gian 30 phat. Cac dung mdi hiru co
duoc loai bo trong diéu kién ap sudt giam. Lép nude duge pha lodng bang dung dich
nuée NHyCl, sau d6 duge chiét hai 1in bing EtOAc. Céc 16p hitu co két hop duge
sdy kho, loc va co trong diéu kién 4p suat giam dé tao ra chit trung gian, ma duge xir
Iy bang DCM (0,064ml) va TFA (0,064ml, 0,82mmol). Hén hop thu dugce duoc
khudy & nhiét do trong phong trong thoi gian 30 phut, sau d6 duge ¢ trong diéu kién
ap suét giam. Can dugc pha loing bang MeOH va trung hoa bang NH4OH. Hdn hop
thu duoc loc va tinh ché theo phuong phap LC-MS diéu ché (cot C18 Spum 30x10mm
OBD™ diéu ché XBridge™, luu téc 60ml/phit, rira giai bang gradien MeCN va nuéc
véi dung dich NH4OH 0,15%) d& tao ra hai chit dong phan khong déi quang ctia hop

chat néu ¢ dé muc nay ¢ dang bot mau trang.

Chit ddng phan khong ddi quang 1. Pinh tht nhat. Thoi gian luu 1,703 phut.
LCMS theo tinh todn cho CasHaeF3NegO2 (M+H)": m/z =499,2. Theo thir nghiém:
499,0.

Chat ddng phan khong d6i quang 2. Dinh thir hai. Thoi gian luu 1,947 phit.
LCMS theo tinh toan cho CisHaeF3Ne¢O2 (M+H)": m/z =499,2. Theo thr nghiém:
499.0. 'H NMR (500MHz, DMSO-ds): 8 10,58 (br, 2H), 9,37 (s, 1H), 7,56 (t, J = 8,0
1H), 7,52 (br, 2H), 7,35 (m, 1H), 7,22 (s, 1H), 7,17 (s, 1H), 5,15 (s, 1H), 4,75 (m,
1H), 3,02 (m, 1H), 2,98 (m, 1H), 2,85 (m, 1H), 2,78 (m, 2H), 2,43 (m, 1H), 2,39 (m,
1H), 2,24 (m, 1H), 1,75 (m, 1H), 1,40 (m, 1H), 1,22 (m, 2H), 0,79 (m, 1H) ppm.

Céc chat ddng phan khong dbi quang nay tuong ing voi cac chét ddng phan

khong dbi quang (7R) va (7S) ctia hop chét néu & d& muc nay.
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Vi du 24

5-amino-N-{4-[3,4-trans-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-SH-xyclope-
nta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét ddng phan
d6i anh 1)

o
T

2N/

ZD

YL(S

O NH

Z%\ /S

Buéc 1: Benzyl 3,6-dihydropyridin-1(2H)-carboxylat

P

N
OJ\O

1,2,3,6-Tetrahydropyridin (4,90g, 58,9mmol), DCM (40ml), N-(benzyloxycar-
bonyloxy)sucxinimit (15,2g, 61,0mmol) va trietylamin (10,0ml, 71,7mmol) dugc
tron v6i nhau va khudy & nhiét do trong phong trong thoi gian 16 gio. Hon hop phan
tng nay dugc pha lodng bang EtOAc va nuéce. Lép hitu co duge 1am khd, loc va co
trong diéu kién 4p suit giam. Can thu dugc tinh ché theo phuong phip sdc ky trén
silicagel, rra giai bang EtOAc trong hexan (0% dén 40%) dé tao ra hop chat néu &
tidu d& muc nay ¢ dang dau trong. LCMS theo tinh toan cho CisHisNO2 (M+H)™
m/z=218,1. Theo thir nghiém: 218,0.

Budc 2: Benzyl 7-oxa-3-azabixyclo[4.1.0]heptan-3-carboxylat

mCPBA (14,6g, 63,3mmol) duoc bd sung tir tir vao dung dich da duoc khuéy
chtra benzyl 3,6-dihydropyridin-1(2H)-carboxylat (12,50g, 57,5mmol) trong DCM

(80ml) ma dugc lam ngudi trong bé nuéc d4. Hon hop phan ing nay dugce nang nhiét
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do 1én dén nhiét do trong phong va khudy trong thoi gian 16 giv. Sau do, hdn hop
phéan ing nay duogc dugc toi bang dung dich nuéc NaCO;3 va 16p hitu co duge lam
kho trén Na»SOs4, loc va cd trong diéu kién ap suét giam dé tao ra hop chét néu & tiéu
d& muc nay. LCMS theo tinh todn cho Ci3HieNOs (M+H)": m/z =234,1. Theo thtt
nghiém: 234,0.

Bude 3: Benzyl (3R,4R)-3-[(tert-butoxycarbonyl)amino]-4-hydroxypiperidin-1-
carboxylat va Benzyl (3S,4S)-3-[(tert-butoxycarbonyl)amino]-4-hydroxypiperidin-1-

carboxylat

H OH
OYN
&y

0" O

Benzyl 7-oxa-3-azabixyclo[4.1.0]heptan-3-carboxylat (13,4g, 57,4mmol),
dung dich nuéc NHsOH 14,8M (200ml, 2,9mol) va EtOH (200ml) dugc tron voi
nhau trong binh ddy kin va dun nong & 70°C trong thoi gian 5 gio. Cac dung moi
dugc loai bd trong diéu kién ap suét giam. Can dugc pha lodng béng DCM (80ml),
sau do di-tert-butyl dicacbonat (12,5g, 57,4mmol) va trietylamin (8,0ml, 57mmol)
duoc bd sung vao. Hon hop phan tng nay dugc khudy & nhiét do trong phong trong
thoi gian 2 gio. Sau do, dung moi dugc loai bo trong didu kién ap suit giam va cin
duoc tinh ché bang cot sic ky trén silicagel rua giai bang EtOAc trong hexan (tir 0%
dén 80%) dé tao ra hop chit néu & tidu dé muc nay, ma tiép theo 1a viéc tach theo
phuong phap LC-MS Kkhong d6i xtmg (cot Xenluloza-1 Phenomenex Lux®,
21,2x250mm, hat ¢& 5 micron, luu tc 18ml/phut, ding dung moi rira giai bang 45%

EtOH trong hexan) dé tao ra hai chét ddng phan ddi anh.

Chét ddng phan d6i anh 1 benzyl 3,4-trans-3-[(tert-butoxycarbonyl)amino]-4-
hydroxypiperidin-1-carboxylat. Thoi gian luyu ctia dinh thtr hai 7,163 phut, LCMS
theo tinh toan cho CigHasN2OsNa (M+Na)™: m/z =373,2. Theo thtr nghiém: 373,1
(dy dinh dwoc goi 1a chit ddng phéan ddi anh 3S,45).

Chit ddng phéan dbi anh 2 benzyl 3,4-trans-3-[(tert-butoxycarbonyl)amino]-4-
hydroxypiperidin-1-carboxylat. Thoi gian luu cia dinh thi nhit 9,247 phat, LCMS
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theo tinh toan cho CisHa6N20s5Na (M+Na)™: m/z =373,2. Theo thtt nghiém: 373,1
(dy dinh dugc goi 1a chit ddng phan ddi anh 3R,4R).

LCMS theo tinh toan cho CisHasN2OsNa (M+Na)*™: m/z=373,2. Theo thu
nghiém: 373,1.

Budc  4:  Tert-butyl  (3,4-trans-4-{[tert-butyl(dimetyl)silyl]Joxy} piperidin-3-
yl)carbamat (chét ddng phén ddi anh 1)

\Si/\O 050
N
H

Benzyl 3,4-trans-3-[(tert-butoxycarbonyl)amino]-4-hydroxypiperidin-1-
carboxylat (0,50g, 1,4mmol) (Chét ddng phan d6i anh 1) thu duge tir budc tach
khong dbi xtng (buéc 3, dinh 1) dugc tron véi 1H-imidazol (0,11g, 1,6mmol),
DMAP (0,017g, 0,14mmol), DCM (15ml) va tert-butyldimetylsilyl clorua (0,24g,
1,6mmol). Hon hop phan ting nay duoc khudy & nhiét do trong phong trong thdi gian
16 gio. Sau khi loc trong chan khong, dich loc duge ¢ trong diéu kién ap suét giam,
va tinh ché bang cot sic ky trén silicagel bang cach st dung EtOAc trong hexan (0%
dén 30%) dé tao ra chat trung gian (0,50g). Chét trung gian dugc hoa tan trong
EtOAc (5ml) va MeOH (5ml) va 10% Pd trén cacbon (0,10g) dugc bd sung vao va
hén hop phan {mg nay dugc hydro hoa ¢ 25psi (172,37kPa) trong thoi gian 2 gio.
Sau khi loc trong chan khong, dich loc duge co trong chén khong dé tao ra hop chét
néu & tiéu d& muc ndy. LCMS theo tinh toan cho CisH3sN2O3Si (M+H)"™:
m/z = 331,2. Theo thtt nghiém: 331,3. Hoa hoc l4p thé cta san phim dugc du tinh chi
dinh 1a (35,45).
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Buée 5: Tert-butyl (1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-3,4-
trans-4-{ [tert-butyl(dimetyl)silyl]oxy} piperidin-3-yl)carbamat (Chét ddng phan dbi
anh 1)

wn—

<

T

®
N

Hdn hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (40mg,

z

0,20mmol), tert-butyl (3,4-trans-4-{[ tert-butyl(dimetyl)silyl]oxy } piperidin-3-
yl)carbamat (80mg, 0,24mmol) (Chét dong phan d6i anh 1) va trietylamin (0,084ml,
0,60mmol) trong rugu isopropylic (0,50ml) dugc khudy & 70°C trong thoi gian 18
gid. Hon hop phéan Gng nay dugc cd trong diéu kién ap suat giam va tinh ché bang
cdt sac ky trén silicagel (rtra giai bang 0% dén 40% EtOAc trong hexan) dé tao ra
chét trung gian & dang bot mau vang nhat (81mg). Chét trung gian duoc hoa tan
trong AcOH (0,90ml) va nuée (0,10ml). Bot sét (51mg, 0,91mmol) dwoc bd sung
vao va hon hop phéan tmg nay duoc khudy & nhiét do trong phong trong thoi gian 1
gio. Dung mdi dugc loai bo trong diéu kién 4p sudt giam va cin duoc pha loang bang
EtOAc va trung hoa bang dung dich nudec NaHCO:s. Chiét phdm hitu co dugce lam
kho trén NaSOas, loc va co trong diéu kién ap suét giam dé tao ra hop chét néu & tiéu
dé muc nay. LCMS theo tinh toan cho CasHa3N4O3Si (M+H)": m/z = 463,3. Theo thu
nghiém: 463,1. Hoa hoc 1ap thé ctia sin pham duoc du dinh chi dinh 1a (3S,4S).

Bugc 6: 5-amino-N-{4-[(3,4-trans-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét
ddng phan ddi anh 1)

Hoén hop gém tert-butyl (1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-
yD)- 3,4-trans-4-{[tert-butyl(dimetyl)silylJoxy} piperidin-3-yl)carbamat (cht dong
phan dbi anh 1) (0,010g, 0,022mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic (0,0085g, 0,024mmol), HATU (0,033g,
0,086mmol), DMF (0,15ml) va DIPEA (0,011g, 0,088mmol) dugc khuéy & nhiét do
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trong phong trong thoi gian 18 gio. Hon hop phan tng nay dugc pha lodng bang
EtOAc va rira bang dung dich nuéc NaOH. Chiét phdm hitu co duge cd trong didu
kién 4p sudt giam, va cin dugc tinh ché bang cot sic ky trén silicagel (rtra giai bing
0% dén 100% EtOAc trong hexan) dé tao ra chat trung gian (8mg). Chét trung gian
duogc xu 1y bang HCI trong dioxan (4,0M; 2,5ml, 10mmol) va khudy & nhiét do trong
phong trong thoi gian 1 gio, sau d6 dugc cd trong diéu kién 4p suét giam. Cin duge
hoa tan trong MeOH, trung hoa bang dung dich nuéc NH4OH, va tinh ché theo
phuong phép LC-MS didu ché (cot C18 5um 30x10mm OBD™ diéu ché XBridge™,
luu tbc 60ml/phit, rira giai bang gradien MeCN va nudc v6i dung dich NHsOH
0,15%) dé tao ra hop chidt néu & dé& muc nay. LCMS theo tinh toan cho
Cp3HasFaNs02S (M+H)': m/z = 487,2. Theo thir nghiém: 487,1. Hoa hoc lap thé cta
san phim duoc duy tinh chi dinh 12 (35,4S).

Vidu 25
5-amino-N-{4-[3,4-trans-3-amino-4-hydroxypiperidin-1-y1]-6,7-dihydro-SH-xyclope-

nta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chéit dong phan
d6i anh 2)

F
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Budc 1: Tert-butyl (3,4-trans-4-{[tert-butyl(dimetyl)silylJoxy } piperidin-3-
yl)carbamat (Chat ddng phan ddi anh 2)

o

Sivo OYO
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Benzyl 3,4-trans-3-[(tert-butoxycarbonyl)amino]-4-hydroxypiperidin-1-
carboxylat (0,50g, 1,4mmol) (Chét dong phan d6i anh 2) thu duogc tr budc tich
khong dbi xtmg (theo Vi du 24, bude 3, dinh 2) duoc tron voi 1 H-imidazol (0,11g,
1,6mmol), DMAP (0,017g, 0,14mmol), DCM (15ml) va tert-butyldimetylsilyl clorua
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(0,24g, 1,6mmol). Hon hop phan tng nay duoc khudy & nhiét do trong phong trong
thoi gian 16 gio, sau d6 duoc loc bang cach loc trong chan khong, va cd trong didu
kién 4p suat giam. Cin dugc tinh ché bing cot sic ky trén silicagel rira giai bang
EtOAc trong hexan (0% dén 30%) dé tao ra chat trung gian (0,55g). Chét trung gian
dwoc hoa tan trong hdn hop gdm EtOAc (5ml) va MeOH (5ml), 10% Pd trén cacbon
(0,10g) duge bd sung vao, va hdn hop phéan tng nay dugc hydro hoa & 25psi
(172,37kPa) trong thoi gian 2 gio. Sau do, hdn hop phan (g nay dugc loc bing cach
loc chin khong qua diatomit, dich loc dugc ¢ trong diéu kién ap suét giam dé tao ra
hop chét néu & tiéu dé muc nay. LCMS theo tinh toan cho Ci6H3sN203Si (M+H)™:
m/z =1331,2. Theo thir nghiém: 331,3. Héa hoc lép thé cua san phém duoc dy tinh chi
dinh 1a (3R, 4R).

Buérc 2: Tert-butyl 1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-3,4-trans-
4-{[tert-butyl(dimetyl)silylJoxy}piperidin-3-yl)carbamat (Chét dong phéan ddi anh 2)
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Hon hop gbém 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (40mg,
0,20mmol), tert-butyl (3,4-trans-4-{[ tert-butyl(dimetyl)silylJoxy } piperidin-3-
yl)carbamat (chat ddng phan dbi anh 2) (80mg, 0,24mmol) va trietylamin (0,084ml,
0,60mmol) trong rugu isopropylic (0,5ml) duoc khudy & 70°C trong thoi gian 16 gio.
Hon hop phéan tmg nay dugc cb trong chan khong va tinh ché bang cot sic ky trén
silicagel (0% dén 40% EtOAc trong hexan) dé tao ra chat trung gian & dang bot mau
vang nhat (69,8mg). Chét trung gian dugc hoa tan trong AcOH (0,90ml) va nudc
(0,10ml). bot sat duoc bd sung (51mg, 0,91mmol) va hdn hop phan tng nay duge
khudy ¢ nhiét do trong phong trong thoi gian 1 gio. Dung moi dugc loai bo trong
chan khong va can dugc pha lodng bang EtOAc va trung hoa bang dung dich nudc
NaHCO;. Lép hitu co duge lam kho trén NazSOs, loc va cb trong diéu kién ap suét

giam dé tao ra hop chit néu & tiéu d& muc nay. LCMS theo tinh toan cho
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C24H43N40381 (M+H)": m/z =463,3. Theo thir nghiém: 463,1. Hoa hoc lap thé cua
san phém duoc du tinh chi dinh 1a (3R, 4R).

Buéc 3: 5-amino-N-{4-[3,4-trans-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-
SH-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét
d6ng phan ddi anh 2)

Hon hop gdm tert-butyl 1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-
y1)-3,4-trans-4-{[tert-butyl(dimetyl)silylJoxy } piperidin-3-yl)carbamat (Chat dbdng
phén déi anh 2) (0,010g, 0,022mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic  (0,0085g, 0,024mmol), HATU (0,033g,
0,086mmol), DMF (0,15ml) va DIPEA (0,011g, 0,088mmol) duoc khudy & nhiét do
trong phong trong thoi gian 16 gio. Hon hop phéan (mg nay dugc pha lodng bang
EtOAc va rira bang dung dich nugec NaOH. Chiét phdm hitu co dugc cd trong chén
khong, va can dugc tinh ché bang cot sic ky trén silicagel (rira giai bang 0% dén
100% EtOAc trong hexan) dé tao ra chét trung gian (8mg), ma dugc xir ly bang HCI
trong dioxan (4,0M; 2,5ml, 10mmol). Hon hop thu duge duge khuéy & nhiét do trong
phong trong thoi gian 1 gio, sau d6 dugc cb trong didu kién 4p suét giam. Cin duoc
hoa tan trong MeOH, trung hoa bang dung dich nuéc NH4OH, va tinh ché theo
phuong phap LC-MS diéu ché (cot C18 5um 30x10mm OBD™ diéu ché XBridge™,
lvu téc 60ml/phut, rira gidi bang gradien MeCN va nuge v6i dung dich NH4sOH
0,15%) dé tao ra hop chit néu & d& muc nay. LCMS theo tinh toan cho
Ca3HasFaN6O,2S (M+H)*: m/z = 487,2. Theo thir nghiém: 487,1. '"H NMR (500MHz,
DMSO-ds) § 9,22 (s, 1H), 7,60 (s, 2H), 7,54 — 7,44 (m, 1H), 7,22 (t, J= 8,7 Hz, 2H),
6,49 (s, 1H), 4,61 (d, J= 2,9 Hz, 1H), 3,18 — 3,07 (m, 1H), 3,02 (m, 3H), 2,94 — 2,86
(m, 2H), 2,79 (t, J= 7,7 Hz, 2H), 2,72 — 2,59 (m, 2H), 2,06-1,98 (m, 2H), 1,84 — 1,74
(m, 1H), 1,70 — 1,57 (m, 1H) ppm. Héa hoc 14p thé cta san phdm duoc dy tinh chi
dinh 13 (3R, 4R).
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Vidu 26

5-amino-N-{4-[(3,4-cis-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5SH-xyclope-
nta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét dong phan
Q
N

d6i anh 1)
H
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Budce 1: Benzyl 3,7-cis-2-oxohexahydro[ 1,3]oxazolo[4,5-c]pyridin-5(4H)-carboxylat
(chét ddng phan dbi anh 1)
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Benzyl 3,4-trans-3-[(tert-butoxycarbonyl)amino]-4-hydroxypiperidin-1-
carboxylat (chdt ddng phan dbi anh 1) (0,50g, 1.4mmol) thu dugc tir bude tach
khong dbi xtmg (theo Vi du 24, budc 3, dinh 1) dugc trdn voi DCM (12ml),
trietylamin (0,30ml, 2,1mmol) va metansulfonyl clorua (0,21g, 1,8mmol). Hon hop
phan tng nay duoc khudy & nhiét d trong phong trong thoi gian 18 gio va sau do
duogc toi bang dung dich nudec NaHCOs. Lp nude dugce chiét bang DCM ba lan. C4c
16p hitu co két hop dugc dugce lam kho trén NaxSOs, loc va co trong chan khong dé
tao ra chét trung gian mesylat. Sau do, mesylat dugc tron v6i pyridin (10ml) va dun
néng & 120°C trong thoi gian 2 gid. Sau khi dugc co trong chan khong, cén thu duoc
tinh ché bang cot sac ky trén silicagel (rra giai bing 50% dén 100% EtOAc trong
hexan) dé tao ra hop chit néu & tiéu dé muc nay. LCMS theo tinh toan cho
C14H17N204 (MAH)": m/z =277,1. Theo thtr nghiém: 277,1. Héa hoc lap thé cia san
phém duoc dy tinh chi dinh 1a (3aS, 7aR).
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Buéc 2: Tert-butyl  3,7-cis2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-
carboxylat (Chéat dong phan d6i anh 1)

)

oJ(N \/{O
M "t

Benzyl 3,7-cis-2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-5(4H)-carboxylat
(Chét ddng phan déi anh 1) (0,35g, 1,3mmol) duge hoa tan trong DCM (6,0ml), tiép
theo b sung trietylamin (0,50ml, 3,6mmol), DMAP (0,016g, 0,13mmol) va di-tert-
butyl dicacbonat (0,31g, 1,4mmol) vao. Hon hop phéan tng nay dugc khudy & nhiét
do trong phong trong thoi gian 18 giod, sau do dugc co trong didu kién ap suat giam.
C#n duoc tinh ché bang cot sdc ky trén silicagel (rira giai bing 0% dén 80% EtOAc
trong hexan) dé tao ra chit trung gian. Chét trung gian duge trdn véi EtOAc (10ml)
va MeOH (10ml), va hdn hop gdm 10% Pd trén cacbon (0,20g). Hon hop thu dwoc
duoc hydro hoa & 25 psi (172,37kPa) trong thoi gian 1 gio. chét xtc tac dugc loai bd
bang cach loc trong chan khong. Dich loc trong dugc c6 trong chén khong dé tao ra
hop chét néu & tiéu d& muc nay. LCMS theo tinh toan cho Ci1H19N204 (M+H)™:
m/z = 243,1. Theo thtt nghiém: 243,1. Héa hoc lap thé ctia san phém duoc du tinh chi
dinh 1a (3aS,7aR).

Buée 3: Tert-butyl 3,7-cis-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-2-o-
xohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-carboxylat (Chét ddng phan d6i anh
1)

0
oK,

o
Ny NH2

=

N
Hoén hop goém 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (40mg,
0,20mmol), fert-butyl  3,7-cis-2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-
carboxylat (58mg, 0,24mmol) (Chét ddng phan dbi anh 1) va trietylamin (0,084ml,
0,60mmol) trong rugu isopropylic (0,50ml) dugc khudy & 70°C trong thoi gian 18
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gio. Hon hop nay duge cb va tinh ché bang cot sic ky trén silicagel (rira giai bang
20% dén 80% EtOAc trong hexan) dé tao ra chit trung gian & dang bot mau vang
(31mg). Chét trung gian duge hoa tan trong AcOH (0,90ml, 16mmol) va nudc
(0,10ml). Bot st (51mg, 0,91mmol) dugc bd sung vao, va hon hop phan tng nay
duoc khudy ¢ nhiét do trong phong trong thoi gian 1 gio. Dung méi dugc loai bo
trong chan khong va can dugc pha lodng bang EtOAc va trung hoa bang dung dich
nudc NaHCOs. Chiét phém hitu co dugce lam kho trén NaxSOs, loc va ¢ trong didu
kién 4p suét giam d8 tao ra hop chit néu & tiéu d& muc nay. LCMS theo tinh toan cho
C19H27N4O4 (M+H)*™: m/z = 375,2. Theo thir nghiém: 375,1. Hoa hoc 1ap thé cua san
pham dugc du tinh chi dinh 1a (3aS,7aR).

Budc 4: 5-amino-N-{4-[3,4-cis-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit (Chét
ddng phan ddi anh 1)

Hon hop gdm tert-butyl 3,7-cis-5-(3-amino-6,7-dihydro-5H-
Xyclopenta[b]pyridin-4-yl)—2-ox0hexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-
carboxylat (0,010g, 0,027mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic  (0,010g, 0,029mmol), HATU (0,041g,
0,11mmol), DMF (0,15ml) va DIPEA (0,014g, 0,11mmol) dugc khuéy O nhiét do
trong phong trong thoi gian 18 gio. Hon hgp phan ung nay dugc pha lodng bang
EtOAc va rira bang dung dich nuéc NaOH. Dich chiét hitu co két hop dugc cd trong
diéu kién 4p sudt giam, va can dugce tinh ché bang cot sic ky trén silicagel (rira giai
bang 0% dén 100% EtOAc trong hexan) d8 tao ra chét trung gian (7mg). Chét trung
gian dugc hoa tan trong MeOH (0,38ml) va xezi cacbonat (0,050g, 0,15mmol) dugc
b sung vao. Hon hop thu dugc duge dun néng ¢ 80°C trong thoi gian 30 phut, sau
d6 duoc loc va cod trong diéu kién ap sut giam. Can dugc hoa tan trong TFA
(0,50ml, 6,5mmol) va hdn hop phan Gng nay dugc khudy & nhiét do trong phong
trong thoi gian 1 gio. Dung moi dugc loai bo trong diéu kién 4p suit giam, va cgn
dugc hoa tan trong MeOH, trung hoa bing dung dich nuéc NH4OH. San pham tho
duoc tinh ché theo phuong phéap LC-MS diéu ché (cot C18 5pm 30x10mm OBD™
didu ché XBridge™, luu tbc 60ml/phut, rira giai bang gradien MeCN va nudc vi

dung dich NH4sOH 0,15%) dé tao ra hop chit néu & dé muc nay. LCMS theo tinh
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toan cho Ca3sHasFaNg02S (M+H)™: m/z = 487,2. Theo thir nghiém: 487,1. Hoa hoc lap
thé ctia san phAdm duoc du tinh chi dinh 1a (35, 4R).

Vidu 27

5-amino-N-{4-[3,4-cis-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-xyclopen-
ta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chat dong phan
d6i anh 2)

OH
Y T
ay'
Z NH
N (@) 2

Budc 1: Benzyl 3,7-cis-2-oxohexahydro[ 1,3]oxazolo[4,5-c]pyridin-5(4H)-carboxylat
(Chét ddng phan dbi anh 2)

Benzyl 3 4-trans-3-[(tert-butoxycarbonyl)amino]-4-hydroxypiperidin-1-
carboxylat (0,50g, 1,4mmol) (Chat dong phén ddi anh 2) thu dugc tir bude téch
khong dbi xtang (theo Vi du 24, buéc 3, dinh 2) dugc tron véi DCM (12ml),
trietylamin (0,30ml, 2,1mmol) va metansulfonyl clorua (0,21g, 1,8mmol) va hén hop
phan ung nay duoc khudy & nhiét do trong phong trong thoi gian 18 gio. Hon hop
nay dugc to1 bang dung dich nudc NaHCOs. Lép nude duge chiét bang DCM ba 1an.
Céc chiét phdm hitu co két hop dugc lam khd trén NazSO4, loc va 6 trong diéu kién
ap suét giam 8 tao ra chit trung gian mesylat. Sau d6, mesylat dugc tron v6i pyridin
(10ml, 100mmol) va dun néng & 120°C trong thoi gian 2 gio, sau d6 hdén hop phan
ung nay dugc cd trong diéu kién &p suét giam. Cén dugc tinh ché bang cot sic ky
trén silicagel (rua giai bang 50% dén 100% EtOAc trong hexan) dé tao ra hop chat
néu & tiéu dé muc nay. LCMS theo tinh toan cho Ci14H17N204 (M+H)": m/z=277,1.
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Theo thir nghiém: 277,1. Hoa hoc 1ap thé cta san pham duoc du tinh chi dinh la
(3aR,7as).

Bude 2: tert-butyl 3,7-cis-2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-
carboxylat (Chat ddng phan ddi anh 2)

9'{)\(0
3

Hdn hop gdm benzyl 3,7-cis-2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-
5(4H)-carboxylat (0,32g, 1,2mmol) (Chat ddng phan d6i anh 2), DCM (10ml),
trietylamin (0,18ml, 1,3mmol), DMAP (0,014g) va di-tert-butyl dicacbonat (0,28¢g,
1,3mmol) dugc khudy & nhiét d6 trong phong trong thoi gian 18 gio, sau d6 dugc cd
trong diéu kién ap suit giam. Hon hop nay dugc tinh ché bing cot sic ky trén
silicagel (rtra giai bang 0% dén 80% EtOAc trong hexan) dé tao ra chét trung gian.
Chét trung gian duge tron voi EtOAc (10ml) ciia va MeOH (10ml), va a va 10% Pd
trén cacbon (0,20g). Hon hop thu dugc duge hydro héa & 25 psi (172,37kPa) trong
thoi gian 1 gio. Chét xtc tac dugc loai bod béng cach loc trong chan khong. Dich loc
trong dugc ¢d trong chin khong dé tao ra hop chét néu & tiéu d& muc nay. LCMS
theo tinh toan cho C11H1oN2O4 (M+H)": m/z =243,1. Theo thtt nghiém: 243,1. Hoa
hoc lap thé cta san phém dugc du tinh chi dinh 1a (3aR, 7asS).

Budce 3: Tert-butyl 3,7-cis-5-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-2-
oxohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-carboxylat (Chét ddng phan ddi anh
2)

9’45\{0
e

N
Hon hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (40mg,
0,20mmol), tert-butyl  3,7-cis-2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-
carboxylat (58mg, 0,24mmol) (Chét dong phan dbi anh 2) va trietylamin (0,084ml,

0,60mmol) trong ruou isopropylic (0,50ml) dugc khudy & 70°C trong thoi gian 18
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gid. Hon hop phan tng nay dugc cd trong didu kién 4p suét giam va cin thu dugc
tinh ché bang cot sic ky trén silicagel (rira giai bing 0% dén 80% EtOAc/hexan) dé
tao ra chit trung gian & dang bt mau vang nhat. Chét trung gian dugc hoa tan vao
AcOH (0,90ml, 16mmol) va nude (0,10ml), va bot sat (51mg, 0,91mmol) dugc bd
sung vao. Hon hop phan Gng nay dugc khudy & nhiét do trong phong trong thoi gian
1 gio. Dung moéi dugc loai bo trong diu kién ap suét giam va cin dugc pha lodng
bang EtOAc va trung hoa bang dung dich nuéc NaHCO:s. Chiét pham hiru co duoc
Jam kho trén NaxSOa, loc va cd trong diéu kién ap sudt giam dé tao ra hop chét néu &
tiéu dé muc nay. LCMS theo tinh toan cho C19H27N4O4 (M+H)": m/z =375,2. Theo
thir nghiém: 375,1. Hoa hoc 14p thé ctia san phim dugc du tinh chi dinh 12 (3aR, 7as).

Budc 4: 5-amino-N-{4-[3,4-cis-3-amino-4-hydroxypiperidin-1-yl]-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét
ddng phan dbi anh 2)

Hén  hop gdbm  ftert-butyl 3,7-cis-5-(3-amino-6,7-dihydro-5H-
xyclopenta[ b]pyridin-4-yl)-2-oxohexahydro[1,3]Joxazolo[4,5-c]pyridin-3(2H)-
carboxylat (Chdt ddng phan ddi anh 2) (0,010g, 0,027mmol), axit S5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (0,010g,
0,029mmol), HATU (0,041g, 0,11lmmol), DMF (0,15ml) va DIPEA (0,014g,
0,11mmol) dugc khudy & nhiét do trong phong trong thoi gian 18 gio. Hon hop phéan
ung nay dugc pha loang bang EtOAc va rira bang dung dich nuéc NaOH. Chiét
pham hitu co duge cd trong diu kién 4p suét giam, va cin thu dugc tinh ché bing
cot sdc ky trén silicagel (rira giai bing 0% dén 100% EtOAc trong hexan) dé tao ra
chét trung gian (7mg). Chét trung gian dugc hoa tan trong MeOH (0,38ml) va xezi
cacbonat (0,050g, 0,15mmol) dugc bd sung vao. Hon hop thu dugc duge dun nong &
80°C trong thoi gian 30 phut, sau d6 dugc loc, va cd trong diéu kién &p suat giam.
Can duoc hoa tan trong TFA (0,50ml, 6,5mmol) va hdn hop thu dugc dugce khuéy 4]
nhiét d6 trong phong trong thoi gian 1 gid. Dung moi dugc loai bo trong diéu kién ap
sudt giam, va can dugc hoa tan trong MeOH, trung hoa bang dung dich nuéc NH4OH
va tinh ché theo phuong phép LC-MS didu ché (cot C18 Spm 30x10mm OBD™ diéu
ché XBridge™, luu tbc 60ml/phut, rira giai bang gradien MeCN va nudc v6i dung

dich NH4OH 0,15%) dé tao ra hop chét néu & dé muc nay. LCMS theo tinh toan cho
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CrsHasFaNgO2S (M+H)*: m/z = 487,2. Theo thir nghiém: 487,1. Héa hoc lap thé cua
san pham duge du tinh chi dinh 1a (35,4R).

Vidu 28

5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-6,7-dihydro-
5H-xyclopenta[b]pyridin-3-yl1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

OH
/’l, ‘\NHzF
F
N H N= S
oYy
z NH
N 0 2

Budc 1. Tert-butyl (4R)-4-{(1R,2R)-3-[(4R)-4-benzyl-2-ox0-1,3-0xazolidin-3-yl]-1-
hydroxy-2-metyl-3-oxopropyl}-2,2-dimetyl-1,3-oxazolidin-3 -carboxylat

Dung dich chira TiCls trong DCM (1,0M, 10,0ml, 10,0mmol) dugc bd sung
vao dung dich chira (R)-3-(1-oxopropyl)-4-benzyl-2-oxazolidinone (do Aldrich cung
cép, 2,0g, 8,6mmol) trong DCM (60ml) ¢ -40°C. Hon hop nay duoc khuéy o -40°C
trong thoi gian 10 phit, sau d6 DIPEA (3,7ml, 21mmol) dugc bd sung vao. Hon hop
phan Gng nay dugc nang nhi¢t do 1én dén 0°C va khudy trong thoi gian 20 phut. Sau
d6, dung dich chtra fert-butyl (4R)-4-formyl-2,2-dimetyl-1,3-oxazolidin-3-carboxylat
(do Aldrich cung cép, 2,0g, 8,7mmol) trong DCM (20ml) dugc bd sung nhé giot vao
va hdn hop thu duge dugc khudy trong thoi gian 1,5 gid. Hon hop phan Gng nay
duoc o1 bang cach bo sung dung dich nuée NH4Cl bao hoa vao va hdn hop nay duge
chiét bang EtOAc. Chiét phdm hitu co dugc rua bang nudc mudi, 1am kho trén
MgSOs, va co trong diéu kién 4p suat giam. Cén dugc tinh ché theo phuong phap sic
ky trén silicagel (0% dén 40% BEtOAc trong hexan) dé tao ra hop chét néu ¢ tiéu dé
muc nay 12 san phdm chinh (5:2) véi hiéu suat 87% (3,44g). LCMS theo tinh toén
cho C24H34N2NaO7 (M+Na)™: m/z = 485,2; theo thir nghiém 485,1.
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Budce 2. Tert-butyl (4R)-4-((1R,2R)-3-[(4R)-4-benzyl-2-o0xo-1,3-oxazolidin-3-yl]-1-
{[tert-butyl(dimetyl)silyl]oxy }-2-metyl-3-oxopropyl)-2,2-dimetyl-1,3-oxazolidin-3-

carboxylat

o O OTBS
0

2,6-lutidin (0,90ml, 7,8mmol) dugc bd sung vao dung dich chtra tert-butyl
(4R)-4-{(IR,2R)-3-[(4R)-4-benzyl-2-0x0-1,3-0xazolidin-3-yl]-1-hydroxy-2-metyl-3-
oxopropyl}-2,2-dimetyl-1,3-oxazolidin-3-carboxylat (2,0g, 4,3mmol) trong DCM
(40ml) & -40°C, tiép theo 1a tert-butyldimetylsilyl triflometansulfonat (1,4ml,
6,0mmol). Hon hgp nay dugc khudy & -40°C trong thoi gian 2 gio. Hon hop phan
tng nay dugc pha lodng bang EtOAc, rira bang dung dich nuéc NaHCOs béo hoa va
nuéc mudi, sau d6 duge lam khod trén MgSOs, va cb trong diéu kién ap sut giam.
Cin duoc tinh ché theo phuong phép sic ky trén silicagel (0% dén 20% EtOAc trong
hexan) dé tao ra hop chit néu ¢ tiéu d& muc nay (2,2g, 88%). LCMS theo tinh toan
cho C30Hs9N207S1 (M+H)*: m/z = 577,3; theo thir nghiém 577,3.

Buéc 3. Tert-butyl (4R)-4-((1R,2S)-1-{[tert-butyl(dimetyl)silylJoxy } -3-hydroxy-2-me-
tylpropyl)-2,2-dimetyl-1,3-oxazolidin-3-carboxylat

H OTBS
]

BocN#

LiBH4 (0,25g, 11mmol) dugc bd sung vao hdn hop gdm fert-butyl (4R)-4-
((IR,2R)-3-[(4R)-4-benzyl-2-ox0-1,3-oxazolidin-3-yl]-1-{[tert-
butyl(dimetyl)silyl]oxy }-2-metyl-3-oxopropyl)-2,2-dimetyl-1,3-oxazolidin-3-
carboxylat (2,2g, 3,8mmol) va EtOH (0,67ml, 11mmol) trong THF (40ml) & -30°C.
Hon hop nay duge nang nhiét do lén dén 0°C va khudy trong thoi gian 3 gid. Sau do,
hdn hop phan tmg nay dugc dugc pha lodng bang ete va dung dich NaOH 1IN dugc
bd sung vao. Hon hgp thu dugce chiét bang EtOAc. Chiét phim hitu co dugce rira bang
nude mudi, 1am kho trén MgSOs, va cb trong diéu kién ap suat giam. Cin dugc tinh
ché theo phuong phép sdc ky trén silicagel (0% dén 20% EtOAc trong hexan) dé tao
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ra hop chit néu & tidu dé muc nay c6 cong thuc (1,2g, 78%). LCMS theo tinh todn
cho C15H34NO3Si (M+H-Boc)*: m/z = 304,2; theo thir nghieém 304,2.

Budc 4. Tert-butyl (4R)-4-((1R,25)-3-azido-1-{[tert-butyl(dimetyl)silylJoxy }-2-
metylpropyl)-2,2-dimetyl-1,3-oxazolidin-3-carboxylat
N, OTBS
0O

Piphenylphosphonic azit (1,3ml, 5,9mmol) dugc bd sung vao vao hdn hop
gdm  tert-butyl (4R)-4-((1R, 2S)-1-{[tert-butyl(dimetyl)silylJoxy }-3-hydroxy-2-
metylpropyl)-2,2-dimetyl-1,3-oxazolidin-3-carboxylat  (1,2g, 3,0mmol), DIAD
(1,2ml, 5,9mmol) va PPhs (1,6g, 5.9mmol) trong THF (20ml). Hon hop nay duoc
khudy & nhiét do trong phong qua dém. Hon hop phan tng nay dugc cd trong didu
kién ap sut giam. Cin dugc tinh ché theo phuwong phap sdc ky trén silicagel (0% dén
15% EtOAc trong hexan) dé tao ra hop chit néu & tiéu dé muc nay c6 cong thic
(1,09g, 86%). LCMS theo tinh toan cho C15H33N40,S81 (M+H-Boc)": m/z =329,2;
theo thir nghiém 329,2.

Budc 5. Tert-butyl [(1R,2R,3S)-4-azido-2-{[tert-butyl(dimetyl)silylJoxy}-1-
(hydroxymetyl)-3-metylbutyl]carbamat

OTBS

MWOH
NHBoc

Pyridini p-toluensulfonat (1,3g, 5,2mmol) dugc bd sung vao dung dich chua
tert-butyl (4R)-4-((IR,2S)-3-azido-1-{[tert-butyl(dimetyl)silylJoxy} -2-metylpropyl)-
2,2-dimetyl-1,3-oxazolidin-3-carboxylat (1,09g, 2,6mmol) trong EtOH (15ml). Hon
hop nay dugc dun néng & nhiét do hdi luu trong thoi gian 2 ngay. Sau khi lam giam
nhiét 6 dén nhiét d6 trong phong, hdn hop phan ung nay duge co trong diéu kién 4p
suét giam. Can dugc hoa tan trong DCM (25ml), va DIPEA (0,67ml, 3,8mmol) dugc
bd sung tiép theo la di-tert-butyl dicacbonat (0,67g, 3,1mmol). Hon hop nay duge
khudy & nhiét do trong phong trong thoi gian 5 gio, va sau do dugc co trong didu
kién 4p suat giam. Cgn dugc tinh ché theo phuong phap sdc ky trén silicagel (0% dén

25% EtOAc trong hexan) dé tao ra hop chit néu & tiéu d& muc nay (0,56g, 56%).
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LCMS theo tinh toan cho C12H29N4O0,Si (M+H-Boc)*: m/z = 289,2; theo thir nghi€ém
289,2.

Bude 6. (2R,3R,48)-5-azido-2-[(tert-butoxycarbonyl)amino]-3-{[tert-butyl(dimetyl)-
silylJoxy }-4-metylpentyl metansulfonat

OTBS

N3 OMs
NHBoc

Metansulfonyl clorua (0,14ml, 1,9mmol) dugc bd sung vao dung dich chtra
tert-butyl [(IR,2R, 35)-4-azido-2-{[tert-butyl(dimetyl)silylJoxy }-1-(hydroxymetyl)-3-
metylbutyl]carbamat (0,56g, 1.4mmol) trong pyridin (7,3ml) & 0°C, tiép theo 12
DMAP (0,04g, 0,3mmol). Sau khi khudy & 0°C trong thoi gian 1 gio, hdn hop nay
dugc pha loang bang EtOAc, rira bang dung dich nuéc NaHCO; bdo hoa va nude
mudi, sau d6 duoc 1am kho trén MgSO4 va co trong diéu kién 4p sudt giam. Can
duwoc tinh ché theo phuong phép sic ky trén silicagel (0% dén 25% EtOAc trong
hexan) dé tao ra hop chét néu & tiéu d& muc nay (0,59g, 88%). LCMS theo tinh toan
cho C13H31N4048Si (M+H-Boc)*: m/z = 367,2; theo thit nghiém 367,2.

Budc 7. Tert-butyl ((3R,4R,5S)-4-{[tert-butyl(dimetyl)silyl]oxy}-5-metylpiperidin-
3-yl)carbamat

OTBS

BocHN~[ﬁtrl

N
H

Dung dich chira (2R,3R,4S)-5-azido-2-[(tert-butoxycarbonyl)amino]-3-{[zert-
butyl(dimetyl)silylJoxy }-4-metylpentyl metansulfonat (0,59g, 1,3mmol) trong
MeOH (10ml) dugc khu oxy bang N» trong thoi gian 20 phut. DIPEA (0,55ml,
3,2mmol) duoc bd sung vao, tiép theo 10% trong lugng Pd trén cacbon (0,1g,
0,1mmol). Hén hop nay dugc hydro hoa ¢ latm trong thoi gian 2 gid, va sau do dugc
loc. Dich loc dugce co dé tao ra hop chét néu & tiéu dé muyc nay (0,43g, 98%). LCMS
theo tinh toan cho C17H3N203Si (M+H)™: m/z = 345,3; theo thr nghiém 345,2. H
NMR (500MHz, CDCls) § 4,35 (bs, 1H), 3,32 (dt, J= 13,1, 6,3 Hz, 1H), 3,25 (d, /=
12,3 Hz, 1H), 3,04 (t, J = 8,8 Hz, 1H), 2,94 (ddd, J= 13,1, 4,1, 1,5 Hz, 1H), 2,33 (dd,
J=12.6, 10,5 Hz, 1H), 2,24 (dd, J = 13,1, 10,9 Hz, 1H), 1,76 (bs, 1H), 1,55 (tdd, J =
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8,9, 6,7, 4,2 Hz, 1H), 1,41 (s, 9H), 0,92 (d, J = 6,6 Hz, 3H), 0,87 (s, 9H), 0,07 (d, J =
10,3 Hz, 6H) ppm.

Budc 8: Tert-butyl ((3R,4R,5S)-1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-
y1)-4-{[tert-butyl(dimetyl)silyl]oxy }-5-metylpiperidin-3-yl)carbamat

Y s
/SI-O OYO
”:,{j‘\NH
N

N

Hon hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (40mg,
0,20mmol), tert-butyl ((BR.4R,58)-4-{[tert-butyl(dimetyl)silylJoxy}-5-
metylpiperidin-3-yl)carbamat ~ (83mg, 0,24mmol) va trietylamin (0,084ml,
0,60mmol) trong rugu isopropylic (0,50ml) duoc khudy & 70°C trong thoi gian 18
giv. Hon hop phan tng ndy dugc cd trong diu kién ap suat giam va tinh ché bang
cot sic ky trén silicagel (rtra giai bing 20% dén 80% EtOAc trong hexan) dé tao ra
chét trung gian & dang bt mau vang (43mg). Chét trung gian dugc hoa tan trong
EtOH (1,0ml) va nudc (0,10ml). Bot sat (51mg, 0,91mmol) va NH4Cl (54mg,
1,0mmol) dugc bd sung vao va hdn hop phan tmg nay dugc khudy & 80°C trong thoi
gian 1 gi¢. Dung moi duoc loai bo trong didu kién ap sudt giam va cgn duge pha
lodng bang EtOAc va DCM. Sau khi loc trong chéan khong, dich loc trong duoc co
trong diéu kién ap sudt giam dé tao ra hop chét néu ¢ tiéu dé& muc phu nay. LCMS
theo tinh toan cho C2sH4sN4O3Si (M+H)": m/z = 477,3. Theo thir nghiém: 477,1.
Budc 9: 5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-

carboxamit

Hbn hop gdm tert-butyl ((3R,4R,55)-1-(3-amino-6,7-dihydro-5H-xyclopental -
blpyridin-4-yl)-4-{[tert-butyl(dimetyl)silylJoxy } -5-metylpiperidin-3 -yl)carbamat
(0,020g, 0,042mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-
thiazol-4- carboxylic (0,016g, 0,046mmol), HATU (0,064g, 0,17mmol), DMF
(0,29ml) va DIPEA (0,022g, 0,17mmol) dugc khudy & nhiét d trong phong trong
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thoi gian 18 gid. Hon hop phan tmg nay dugc pha lodng bing EtOAc va rira bang
dung dich NaOH. Dich chiét hiru co két hop duoc ¢ trong diéu kién 4p suit giam,
va cin duge tinh ché bang cot sdc ky trén silicagel (rra giai bing 0% dén 100%
EtOAc trong hexan) dé tao ra chét trung gian (8mg). Chét trung gian dugc xtt 1y bang
HCI trong dioxan (4,0M; 4,8ml, 19mmol) & nhiét do trong phong trong thoi gian 1
gio. Hon hop phén Gng ndy dugc cd trong diéu kién 4p suét giam va cin dugc hoa
tan trong MeOH, trung hoa bang dung dich NH4OH, va tinh ché theo phwong phap
LC-MS didu ché (c6t C18 5Sum 30x10mm OBD™ didu ché XBridge™, luu toc
60ml/phut, rira giai béng gradien MeCN va nuéc v6i dung dich NH4OH 0,15%) dé
tao ra hop chét néu & d& muc nay. LCMS theo tinh toan cho CasHa7F2N602S (M+H)™
m/z=501,2. Theo thi nghiém: 501,1.

Vidu29

5-amino-N-{7-[3,4-trans-3-amino-4-hydroxypiperidin-1-yl]thieno[3,2-b]pyridin-6-
yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét ddng phan ddi anh 2)

OH
T
N F
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H
SR e
N\ N/ (@) NH2

Budc 1: Tert-butyl (1-(6-aminothieno[3,2-b]pyridin-7-yl)-3,4-trans-4-{[tert-butyl(di-
metyl)silylJoxy } piperidin-3-yl)carbamat (Chat dong phan doi anh 2)

Hdn hop gdm 7-clo-6-nitrothieno[3,2-b]pyridin (theo Vi du 5, budce 2, 43mg,
0,20mmol), tert-butyl ((3R,4R)-4-{[tert-butyl(dimetyl)silyl]oxy } piperidin-3-
yl)carbamat (Chét dng phan déi anh 2) (theo Vi du 25, budc 1, 80mg, 0,24mmol) va
trietylamin (0,084ml, 0,60mmol) trong rugu isopropylic (0,50ml) dugc khudy & 70°C
trong thoi gian 18 gio. Hon hop phan ng nay duoc cd va tinh ché bing cot sic ky
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trén silicagel (rra giai bang 20% dén 40% EtOAc trong hexan) dé tao ra chét trung
gian ¢ dang bot mau vang nhat. Chét trung gian duoc hoa tan trong AcOH (0,90ml,
16mmol) va nudce (0,10ml). Bot sat (51mg, 0,91mmol) duoc bb sung vao va hdn hop
phan tng nay dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio. Dung moi
duoc loai bo trong diéu kién 4p suat giam va cin dugc pha lodng bang EtOAc va
trung hoa bang dung dich nuéc NaHCOs. Chiét phdm hitu co dugc lam kho trén
NazS0s, loc va cb trong diéu kién 4p sudt giam dé tao ra hop chét néu ¢ tiéu d& muc
nay. LCMS theo tinh todn cho Ca3H3oN4O3SSi (M+H)": m/z=479,2. Theo thur
nghiém: 479,1. Hoa hoc 1ap thé cta sin phim duoc dy tinh chi dinh 1a 3R.4R).

Buéc 2: 5-amino-N-{7-[3,4-trans-3-amino-4-hydroxypiperidin-1-yl]thieno[3,2-
b]pyridin-6-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét dong phan ddi
anh 2)

Hon hop gdm tert-butyl ((3R,4R)-1-(6-aminothieno[3,2-b]pyridin-7-yl)-4-
{[tert-butyl(dimetyl)silyl Joxy } piperidin-3-yl)carbamat (chat ddng phan doi anh 2)
(0,010g, 0,022mmol), axit 5-[(terz-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-
thiazol-4- carboxylic (0,0085g, 0,024mmol), HATU (0,033g, 0,086mmol), DMF
(0,15ml) va DIPEA (0,011g, 0,088mmol) dugc khuéy & nhiét do trong phong trong
thoi gian 18 gid. Hon hop phén Gng nay duoc pha lodng bang EtOAc va ria béng
dung dich nudc NaOH. Dich chiét hitu co két hop dugc co trong diéu kién ap suét
giam, va can dugc tinh ché bang cot sic ky trén silicagel (rira giai bang 0% dén
100% EtOAc trong hexan) dé tao ra chét trung gian (8mg). Chét trung gian duge xt
ly bang HCI trong dioxan (4,0M; 2,5ml, 10mmol) va khudy & nhiét d6 trong phong
trong thoi gian 1 gid. Dung dich nay dugc lam bay hoi trong didu kién 4p suat giam,
cin dugc hoa tan trong MeOH, trung hoa béng dung dich nuéc NH4OH, va tinh ché
theo phuong phap LC-MS diéu ché (cot C18 Spm 30x10mm OBD™ diéu ché
XBridge™, luyu téc 60ml/phut, rira giai bang gradien MeCN va nudc v6i dung dich
NH4OH 0,15%) dé tao ra hop chit néu ¢ dé muc nay. LCMS theo tinh toan cho
CaH21FaNg0282 (M+H)™: m/z=503,1. Theo thtr nghiém: 503,1. héa hoc lap thé
dugc du tinh chi dinh 1a (3R.4R).
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Vidu 30

5-amino-N-{7-[3,4-cis-3-amino-4-hydroxypiperidin-1-yl]thieno[3,2-b]pyridin-6-yl}-
2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit (Chét dong phan d6i anh 2)

OH
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Budce 1: Tert-butyl 3,7-cis-5-(6-aminothieno[3,2-b]pyridin-7-yl)-2-oxohexahydro[1,-
3]oxazolo[4,5-c]pyridin-3(2H)-carboxylat (Chét dong phan d6i anh 2)
0]
ok 4
~ .\N \‘(
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Hon hop gf”)m 7-clo-6-nitrothieno[3,2-b]pyridin (43,2mg, 0,201lmmol), feri-

Ha

butyl  3,7-cis-2-oxohexahydro[1,3]oxazolo[4,5-c]pyridin-3(2H)-carboxylat (chét
ddng phan déi anh 2) (theo Vi du 27 bude 2, 58mg, 0,24mmol) va trietylamin
(0,084ml, 0,60mmol) trong rugu isopropylic (0,50ml) dugc khudy & 70°C trong thoi
gian 18 gid. Hon hop phan Gmg nay duoc co trong didu kién 4p suét giam va tinh ché
bing cot sic ky trén silicagel (rira giai bang 0% dén 80% EtOAc trong hexan) dé tao
ra chit trung gian & dang bot mau vang nhat (81mg). Chét trung gian duge hoa tan
trong AcOH (0,90ml, 16mmol) va nude (0,10ml). Bot st (51mg, 0,91mmol) dugc
bd sung vao va hdn hgp phan tng nay dugc khudy & nhiét do trong phong trong thoi
gian 1 gi¢. Dung moi dugc loai bo trong diéu kién 4p suét giam va cin dugc pha
lodng bang EtOAc, sau d6 dugc trung hoa bang dung dich nuéc NaHCO:s. Chiét
pham hitu co dugce lam kho trén NaxSOs, loc va cb trong diéu kién ap suit giam dé
tao ra hop chat néu ¢ tiéu d& muc nay. LCMS theo tinh todn cho CisH23N4O4S
(M+H)": m/z =1391,1. Theo thir nghiém: 391,1. Hoa hoc lap thé cua san phém duoc
du tinh chi dinh 1a (3aR,7aS).
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Buéc 2: 5-amino-N-{7-[(3R,48S)-3-amino-4-hydroxypiperidin-1-yl]thieno[3,2-
b]pyridin-é-yl}-2-(2,6-diﬂ0rophenyl)-1,3-thiazol-4-carb0xamit (Chét dong phan ddi
anh 2)

Hdn hop gdm tert-butyl (3aR,7aS)-5-(6-aminothieno[3,2-b]pyridin-7-yl)-2-ox-
ohexahydro[1,3]Joxazolo[4,5-c]pyridin-3(2H)-carboxylat (chdt dong phan d6i anh 2)
(0,010g, 0,027mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-
thiazol-4- carboxylic (0,010g, 0,029mmol), HATU (0,041g, 0,11mmol), DMF
(0,15ml) va DIPEA (0,014g, 0,11mmol) duoc khuéy & nhiét dd trong phong trong
thoi gian 18 gio. Hon hop phan tng nay dugc pha lodng bang EtOAc va rira bang
dung dich nuéc NaOH. Dich chiét hitu co két hop duge co trong diéu kién ap suat
giam, va can dugc tinh ché bang cot sic ky trén silicagel (rira giai bing 0% dén
100% EtOAc trong hexan) dé tao ra chét trung gian (8mg). Chét trung gian duoc hoa
tan trong MeOH (0,38ml) va xezi cacbonat (0,050g, 0,15mmol) dugc bd sung vao.
Hbn hop thu duge dugc dun néng & 80°C trong thoi gian 30 phut, sau do6 duogc loc va
cd trong diéu kién 4p suit giam. Can duoc hoa tan trong TFA (0,50ml, 6,5mmol) va
hdn hop thu dugc duge khudy ¢ nhiét do trong phong trong thoi gian 1 gio. Dung
moi duoc loai bd trong diéu kién ap suét giam, va can dugc hoa tan trong MeOH,
trung hoa bang NH4OH dung dich va tinh ché theo phuong phap LC-MS didu ché
(cot C18 Spum 30x10mm OBD™ diéu ché XBridge™, luu tbc 60ml/phut, rira giai
bang gradien MeCN va nuéc voi dung dich NHsOH 0,15%) dé tao ra hop chét néu &
dé muc nay. LCMS theo tinh toan cho Ca¢H21F2NeO2S2 (M+H)*: m/z=503,1. Theo
thir nghiém: 503,1. Hoa hoc lap thé cua san phém duoc dy tinh chi dinh 1a (3R,45).

Vidu3l

5-amino-N-{4-[(3S)-3-aminopiperidin-1-y1]-5,6,7,8-tetrahydro-1,8-naphthyridin-3-
y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

N F
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Buéc 1. 3-(3-clopropyl)-2-flo-4-iodopyridin
|
cl | N

=

F” N

Lithi diisopropylamit trong THF (2,0M; 12ml, 24mmol) dugc bb sung vao
hén hop gdm 2-flo-3-iodopyridin (do Alfa Aesar cung cap, 5,0g, 22mmol) trong
THF (50ml) ¢ -78°C. Dung dich nay duoc khudy & -78°C trong thoi gian 1 gio, sau
d6 dung dich chtta 1-clo-3-iodo-propan, (5,0g, 24mmol) trong 15ml THF dugc bd
sung nhé giot vao. Hon hop phéan tng nay dugc khudy & -78°C trong thoi gian 30
phut, sau d6 dugc nang nhiét do 1én dén nhiét do trong phong. Hon hop phan tng
duoc 61 bing dung dich nuéc NH4Cl va chiét bing EtOAc. Dich chiét hitu co ket
hop dugc lam kho trén NaxSOs va cb trong diéu kién ap suét giam. Can dugc tinh
ché theo phwong phap sic ky cot trén silicagel bang cach st dung thiét bi
CombiFlash®, rira giai bé“lng 0% dén 50% EtOAc/hexan, dé tao ra hop chét néu & tiéu
dé muc nay c6 cong thirc (6,2g, 92%). LCMS theo tinh toan cho CsHyCIFIN (M+H)":
m/z=299,9. Theo thir nghiém: 300,1.

Buéc 2. 5-lodo-1,2,3,4-tetrahydro-1,8-napthtyridin

|
X

|

Hén hop gdm 3-(3-clopropyl)-2-flo-4-iodopyridin (5,0g, 17mmol), NHsOH
(100ml, 800mmol), amoni axetat (18g, 230mmol), kali iodua (5,5g, 33mmol), kali
cacbonat (12g, 87mmol) va DMF (26ml) dugc dun néng & 60°C trong thoi gian 8
gid. Hon hop nay dugc dé ngudi, va pha lodng bang EtOAc. Cac 16p dugc tach va
16p hitu co duge rua bang nudc mudi, [am kho bing MgSOs, sau d6 dugc cd trong
diéu kién ap sut giam. Cin dugc tinh ché theo phuong phép sdc ky cot trén silicagel
bing céch sit dung thiét bi CombiFlash®, rira giai bing 0% dén 50% EtOAc trong
hexan, dé tao ra hop chét néu & tiéu dé& muc nay c6 cong thuc (3,0g, hiéu suét 69%).

LCMS theo tinh toan cho CsHioIN2 (M+H)": m/z = 261,0; theo thr nghiém: 261,1.
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Buéc 3. 5-Iodo-6-nitro-1,2,3,4-tetrahydro-1,8-napthtyridin

P
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Dung dich axit nitric dac bbe khéi (0,5ml, 10mmol) duge bd sung hdn hop
gém 5-iodo-1,2,3,4-tetrahydro-1,8-napthtyridin (1,0g, 3,8mmol) trong axit sulfuric
(10ml) & 0°C. Hon hop phan ung nay duoc néng nhiét do 1én dén nhiét do trong
phong va khudy trong thoi gian 30 phat. Hon hop nay duge rét vao nude dé va trung
hoa bang dung dich nuéc NaOH 3M. Chét rén tao ra chét két tia dugc gom bang
cach loc, rira béng nude va lam kho dé tao ra hop chit néu & tiéu d& muc nay (0,50g,
43%). LCMS theo tinh todn cho CsHoIN3O2 (M+H)"™: m/z = 306,0; theo thir nghiém:
3006,1.

Budc 4. Tert-butyl [(3S)-1-(3-nitro-5,6,7,8-tetrahydro-1,8-naphthyridin-4-
yl)piperidin-3-yl]carbamat

\ko\g/N\(Nj
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Hon hop g&")m 5-iodo-6-nitro-1,2,3,4-tetrahydro-1,8-napthtyridin  (0,50g,
1,6mmol), fert-butyl (3S)-piperidin-3-ylcarbamat (0,39g, 2,0mmol), DIPEA (0,64g,
5,0mmol) va 1-butanol (6ml) dugc dun nong & 140°C trong thoi gian 14 gio, sau do
dugc dé ngudi. Dung mdi dugc loai bo trong diéu kién ap suét giam, sau d6 cdn dugc
pha lodng bang EtOAc va rira bang dung dich nuéc Na,COs. Lép hitu co dugc rira
béng nudce va nude mudi, séy kho va cd trong diéu kién ap suét giam. Can dugc tinh
ché theo phuong phap sic ky cot trén silicagel bang cach st dung thiét bi
CombiFlash®, rira giai bang 10% dén 90% EtOAc trong hexan, dé tao ra hop chat
néu & tiéu dé muc nay (0,55g, 89%). LCMS theo tinh toan cho CigH28Ns504 (M+H)":
m/z = 378,2; theo thur nghiém: 378,1,.
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Budc 5. Tert-butyl 5-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6-nitro-
3,4-dihydro-1,8-napthtyridin-1(2H)-carboxylat
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Hén hop gbm fert-butyl [(3S)-1-(3-nitro-5,6,7,8-tetrahydro-1,8-naphthyridin-
4-yl)piperidin-3-yl]carbamat (0,55g, 1,4mmol), di-terz-butyl dicacbonat (0,35g,
1,6mmol), DMAP (0,18g, 1,4mmol) va MeCN (10ml) dugc khudy & nhiét do trong
phong trong thoi gian 2 gio. Hon hop phan ung nay duge ¢ trong didu kién ap suat
giam. Can dugc tinh ché theo phuong phép sdc ky cot trén silicagel bang cach sir
dung thiét bi CombiFlash®, rira giai bing 20% dén 100% EtOAc trong hexan, dé tao
ra 0,60g (86%) hop chét néu ¢ tiéu d& muc nay & dang ran mau tring. LCMS theo
tinh toan cho Ca3H36Ns06 (MAH)": m/z = 478,3; theo thir nghiém: 478, 1.

Buéc 6. Tert-butyl 6-amino-5-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-
3,4-dihydro-1,8-napthtyridin-1(2H)-carboxylat
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Bot sit (0,26g, 4,6mmol) duge bd sung vao hdn hop gbm tert-butyl 5-{(35)-3-
[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6-nitro-3,4-dihydro-1,8-napthtyridin-
1(2H)-carboxylat (0,60g, 1,2mmol), AcOH (9ml), va nude (1ml). Hon hgp phan g
nay dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Dung dich nay dugc
loc va dich loc dugc cd trong diéu kién ap suét giam. Can duoc pha lodng béng

EtOAc (50ml) va loc. Dich loc duoc trung hoa béng dung dich nugc NaHCOs3 bdo
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hoa. Lop hitu co dugc rira bang nudc mudi, 1am kho bang Na;SO4 va cb trong didu
kién 4p suat giam d8 tao ra hop chét néu & tiéu d& muc nay (0,51g, 90%). LCMS theo
tinh toan cho C3H3sNsO4 (M+H)": m/z = 448,3; theo thir nghiém: 448,1.

Budc 7. 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-5,6,7,8-tetrahydro-1,8-
naphthyridin-3-y1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit
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Hbn hop gb6m tert-butyl 6-amino-5-{(3S)-3-[(tert-

butoxycarbonyl)amino]piperidin-1-y1}-3,4-dihydro-1,8-napthtyridin-1(2H)-
carboxylat  (0,049g, 0,11mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxylic (0,039g, 0,11mmol) va HATU (0,063g,
0,16mmol) trong DMF (2ml), va DIPEA (0,021g, 0,16mmol) dugc khudy ¢ 50°C
trong thoi gian 2 gio. Hon hop phéan ting ndy dugc pha lodng bang EtOAc va rira
bang dung dich nu¢c NaHCO3, nudc va nudce mudi. Chiét phdm hitu co dugc lam
kho bing NaySOs, c6 va cin thu dugc tinh ché theo phuong phap LC-MS diéu ché
(cot C18 5Spm 30x10mm OBD™ diéu ché XBridge™, luu tbc 60ml/phiit, rira giai
béng gradien MeCN va nué6e v6i 0,1% TFA) dé tao ra chét trung gian dugc bao ve
bing Boc, LCMS (M+1): 786,1. Chét trung gian dugc xir Iy bang 50% TFA trong
DCM (2ml) va hdn hop thu duge dugc khudy & nhiét do trong phong trong thoi gian
1 gio. Dung mdi duoc loai bo trong diéu kién ap suét giam. Cén dugc tinh ché theo
phuong phap LC-MS diéu ché (cot C18 5pm 30x10mm OBD™ diéu ché XBridge™,
luu tbe 60ml/phit, rira giai bang gradien MeCN va nuéc voi dung dich NH4OH
0,15%) dé tao ra hop chét néu & dé muyc nay (5mg, 10%). LCMS theo tinh toan cho
Ca3HasF2N70S (M+H)": m/z = 486,2; theo thir nghiém: 486,1. "H NMR(DMSO-d,
300 MHz): & 9,24 (s, 1H), 7,99 (s, 3H), 7,56 (m, 3H), 7,28 (t, J= 8,4 Hz, 2H), 6,63
(br s, 1H), 3,35-3,65(m, SH), 3,20 (m, 4H), 2,70 (m, 2H), 2,00 (m, 1H), 1,78 (m,
3H), 1,42 (m, 1H) ppm.
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Vidu32

3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-5,6,7,8-tetrahydro-1,8-naphthyridin-3-
y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

HoN
aelioe:

F
’z
N H N 1
| SN N NN
z O NH,
N N
H
Hén hop gbm tert-butyl 6-amino-5-{(3S)-3-[(tert-

butoxycarbonyl)amino]piperidin-1-yl}-3,4-dihydro-1,8-napthtyridin-1(2H)-

carboxylat (0,030g, 0,067mmol), axit 3-[(tert-butoxycarbonyl)amino]-6-(2,6-
diflorophenyl)-5-flopyridin-2-carboxylic  (0,022g, 0,060mmol), HATU (0,04g,
0,1mmol), DMF (2ml), va DIPEA (0,021g, 0,16mmol) dugc khudy & 50°C trong thoi
gian 2 gid. Hon hop phan tng nay duoc pha lodng bang EtOAc va rira bang dung
dich nuéc NaHCO3, nude va nuée mudi. Chit phim hitu co duge 1am kho bang
NazS0y4, sau do dugc cd trong diéu kién ap suét giam. Céan thu dugc tinh ché theo
phuong phap LC-MS diéu ché (cot C18 Spm 30x10mm OBD™ diéu ché XBridge™,
luu tde 60ml/phut, rira giai bang gradien MeCN va nudce voi 0,1% TFA) dé tao ra
chét trung gian dugc bao vé bing Boc, LCMS (M+H): 798,1. Chét trung gian duoc
xir Iy bang 50% TFA trong DCM (2ml) va khudy & nhiét do trong phong trong thoi
gian 1 gio. Dung mdi duoc loai bd trong didu kién 4p suit giam. Cin thu dugc tinh
ché bang cach 4p dung phuong phap LC-MS didu ché (cot C18 Sum 30x10mm
OBD™ didu ché XBridge™, luu tdc 60ml/phut, rira gidi bang gradien MeCN va nudc
v6i dung dich NH;OH 0,15%) dé tao ra hop chat néu & dé muc nay (4mg, 13%).
LCMS theo tinh todn cho CasHy7FsN7O (M+H)™: m/z =498,2; theo thtr nghiém:
498.2. 'H NMR (DMSO-ds, 300 MHz): § 10,31 (s, 1H), 8,80 (s, 1H), 7,60 (m, 1H),
7,35 (br s, 2H), 7,20 (m, 2H), 6,23 (s, 1H), 3,33 (s, 3H), 3,09 (m, 2H), 2,82 (m, 2H),
2,62 (m, 2H), 1,66 (m, 2H), 1,17 (m, 2H), 1,05 (m, 1H), 0,80 (m, 1H) ppm.
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Vidu33

N-{4-[(3S)-3-aminopiperidin-1-yl]-5,6,7,8-tetrahydro-1 ,8-naphthyridin-3-yl}-6-(2,6-
diflorophenyl)-5-flopyridin-2-carboxamit

HoN
aolise
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H
Hon hop gém tert-butyl 6-amino-5-{(3S)-3-[(tert-

butoxycarbonyl)amino]piperidin-1-yl}-3,4-dihydro-1,8-napthtyridin-1(2H)-
carboxylat (0,049g, 0,11mmol), axit 6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic
(0,028¢g, 0,11mmol) va HATU (0,063g, 0,16mmol) DIPEA (0,021g, 0,16mmol) va
DMF (2ml), khudy & 50°C trong thoi gian 2 gio. Hon hop phéan tng nay dugce pha
loang bang EtOAc va ria bang dung dich nuéc NaHCO3, nude va nude mubi. Chiét
pham hitu co dugc 1am kho bang NaSO4 va cd trong diéu kién 4p suét giam. Cin thu
duoc tinh ché theo phuong phap LC-MS diéu ché (cot C18 5pm 30x10mm OBD™
didu ché XBridge™, luu tbc 60ml/phut, rira giai bang gradien MeCN va nudc véi
0,1% TFA) dé tao ra chit trung gian dugc bao vé bang Boc, LCMS (M+H): 782,1.
Chét trung gian duge xtr Iy bang 50% TFA trong DCM (2ml) va khudy & nhiét do
trong phong trong thoi gian 1 gio. Dung mdi dugc loai bo trong diéu kién 4p suat
giam. Can thu dugc tinh ché bang cach ap dung phuong phap LC-MS didu ché (cot
C18 5um 30x10mm OBD™ diéu ché XBridge™, luu tdc 60ml/phit, rira giai bang
gradien MeCN va nudc voi dung dich NH4OH 0,15%) 8 tao ra hop chit néu & e
muc nay (5mg, 10%). LCMS theo tinh toan cho CasHaeF3NgO (M+H)™: m/z = 483,2;
theo tht nghiém: 483,1. '"H NMR (DMSO-ds, 300 MHz): 6 10,23 (s, 1H), 8,35 (m,
1H), 8,23 (t, J=9,0 Hz, 1H), 8,06 (br s, 4H), 7,70 (m, 1H), 7,37 (m, 2H), 3,33 (s,
3H), 2,90-3,10 (m, 4H), 2,67 (m, 2H), 1,77 (m, 3H), 1,54 (m, 2H), 1,29 (m, 1H)
ppm.
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Vidu 34

5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrazolo[3,4-b]pyridin-5-y1}-2-(2,6-
diflorophenyl)-1,3-thiazol-4-carboxamit

G
N =
H S
7 XN a
N\N » O  NH,
NTON

Buéc 1. 1-(4-metoxybenzyl)-1H-pyrazol-5-amin
o
Q
o—
Hydrazin (10ml, 320mmol) dugc bd sung trong thoi gian 10 phut vao dung
dich dd duoc khudy manh chta 2-propennitril (22,3ml, 339mmol) trong EtOH
(100ml), ma dugc lam ngudi trong bé nuée da dén nhiét do thép hon 20°C. Sau khi
khudy trong thoi gian 20 gio, hdn hop phéan Gmg nay dugc lam ngudi trong bé nude
da, va 4-metoxybenzaldehyt (41,1ml, 338mmol) dugc bd sung tir tir vao. Hon hop
phan ung nay dugc khudy & nhiét do trong phong trong thoi gian 60 gio. Dung dich
nay dugc cb trong diéu kién ap suit giam va cin dugc hoa tan trong rugu isopropylic
(100ml). NaOH (7g, 200mmol) dugc bd sung vao va hdn hop thu duge dugc dun
néng & 120°C trong thoi gian 2 gio. Dung dich nay dugc c6 trong diéu kién ap suét
giam va can dugc pha lodng bang nudc va EtOAc. Céc 16p dugc tach va sau do 16p
nuée duge chiét béng EtOAc bd sung. Dich chiét hitu co két hop dugc rra béng
dung dich HCl IM. Céc 16p HCI dugc két hop va do pH dugc diéu chinh dén 14
bang cach st dung NaOH. Huyén phu dic tao thanh dugce chiét bang DCM. Céc 16p
DCM dugc 1am kho trén NaxSOs, loc va cd trong diéu kién ap sudt giam dé tao ra
21g hop chéit néu & tidu d& muc nay c6 cong thire (30%). LCMS theo tinh toan cho
C11H1sN3O (M+H)*: m/z = 204,1; theo thir nghiém: 204,2.
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Budc 2. Etyl 4-hydroxy-1-(4-metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-5-

carboxylat
OH O
7 N o ™
NGl
N™ N
O/

Hon hop gbm 1-(4-metoxybenzyl)-1H-pyrazol-5-amin (3g, 10mmol) va axit (-
etoxymetylen)propandioic, dietyl este (3,8g, 18mmol) dugc dun nong & 120°C trong
thoi gian 1,5 gio, sau d6 dugc dé ngudi. Sau khi lam nguoi, hoén hop nay dugce cd va
cin thu dugc tinh ché bing CombiFlash®, rira giai bang 0% dén 30% EtOAc trong
hexan dé tao ra chat trung gian, LCMS (M+H): 374,1. Chét trung gian dugc hoa tan
trong diphenyl ete (5Sml). Dung dich tao thanh dugc dun nong & 240°C trong binh
phan tng dung dugc vi song trong thoi gian 1 gio 20 phut. Sau khi lam ngudi, chét
rin vun ra duoc loc va rira bing hexan dé tao ra 4,0g (80%) hop chét néu & tidu dé
muc nay. LCMS theo tinh todn cho Ci7HisN3Os (M+H)" m/z=328,1; theo thu
nghiém: 328,1.

Budc 3. Etyl 4-clo-1-(4-metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-3 -carboxylat

cl 0
4 N o >
NG
N™ °N
O/

POCl; (2,4ml, 26mmol) dugc bd sung vao dung dich chia etyl 1-(4-
metoxybenzyl)-4-oxo-4,7-dihydro-1H-pyrazolo[3,4-b]pyridin-5 -carboxylat  (4,0g,
13mmol) trong 1,2-dicloetan (9,8ml). Ho6n hop thu duge duge dun néng & 90°C
trong thoi gian 3 gid. Sau khi 1am ngudi, hau hét thanh phan bay hoi dugc loai bo
bang chan khong, va can dugc pha lodng bang EtOAc va rira bang dung dich nudc
Na,COs. Lép hitu co dugce rira nude va nude mubi, say kho va co trong diéu kién ap

sudt giam. Can dugc tinh ché theo phuong phap sdc ky cot trén silicagel bang cach
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st dung thiét bi CombiFlash®, rira giai bﬁng 10% dén 60% EtOAc trong hexan, dé
tao ra hop chét néu & tiéu d& muc nay cé cong thuc (3,9g, 95%). LCMS theo tinh
toan cho C17H17CIN3O3 (M+H)": m/z = 346,1; theo thir nghiém: 346,1.

Budc 4. Etyl 4-{(38)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-1-(4-
metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-5-carboxylat

Hdn hop goém etyl 4-clo-1-(4-metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-5-
carboxylat (1,5g, 4,3mmol), fert-butyl (3S)-piperidin-3-ylcarbamat (1,0g, 5,0mmol)
va DIPEA (0,84g, 6,5mmol) trong 1-butanol (10ml) dugc tang nhiét do dén 140°C
trong thoi gian 14 gio, sau do duoc dé ngudi. Hon hop nay duge co trong didu kién
ap suat giam, va can thu dugc pha loang bang EtOAc va rta bang dung dich nuéc
NaHCOj3. Chiét pham hitu co duge rira bang nudc va nudc mudi, sy kho va ¢ trong
diéu kién ap suit giam. C3n dugc tinh ché theo phuong phép sdc ky cot trén silicagel
bang cach st dung thiét bi CombiFlash®, rira giai bang 20% dén 100% EtOAc trong
hexan, dé tao ra hop chit néu & tiéu dé muc nay c6 cong thuc (1,9g, 86%). LCMS
theo tinh toan cho Ca7H36NsOs (M+H)": m/z = 510,3; theo thir nghiém: 510,2.

Budce 5. Axit 4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-1-(4-
metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-5-carboxylic

\ko\[gﬂm
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Nuée (5ml) va lithi hydroxit (1,5g, 63mmol) dugc bd sung vao dung dich
chta etyl 4-{(38)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-1-(4-
metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-5-carboxylat  (1.,9g, 3,7mmol) trong
MeOH (5ml) va THF (5ml). Hon hop nay duoc dun nong ¢ 50°C va khudy trong thoi
gian 2 gio. Hon hop nay duoc giam nhiét do dén nhiét do trong phong va cd trong
diu kién 4p suat giam. Cén dugc trung hoa bang 2N HCI va chiét hai 1dn bang
EtOAc. Chiét phim hitu co dugc lam kho bang Na;SOs va co trong diéu kién ap suét
giam dé tao ra hop chét néu & tiéu dé& muc nay c6 cong thire (1,6g (89%). LCMS theo
tinh toan cho CasH3NsOs (M+H)™: m/z = 482,2; theo thir nghiém: 482,1.

Budc 6. Tert-butyl {(3S)- 1-[5-[(tert-butoxycarbonyl)amino]-1-(4-metoxybenzyl)-
1H-pyrazolo[3,4-b]pyridin-4-yl]piperidin-3-yl} carbamat

\kojg'ﬂ\@

Hdn hop gdm 4-{(3S)-3-[(tert-butoxycarbonyl)aminopiperidin-1-yl}-1-(4-m-
etoxybenzyl)- 1H-pyrazolo[3,4-b]pyridin-5-axit ~ carboxylic ~ (1,0g, 2,1mmol),
diphenylphosphonic azit (0,58ml, 2,7mmol) va DIPEA (0,72ml, 4,2mmol) trong
ruou tert-butylic (20ml) dugc lam noéong khi hdi luu qua dém. Sau d6, dung dich nay
dugc lam bay hot trong diéu kién ap sut giam. Cn thu dugc hoa tan trong DCM,
rira bang dung dich nuéc NaOH 1M va nudc mudi, sau d6 dwgc lam khd trén
NaSO4 va lam bay hoi trong diéu kién 4p suét giam. Cén dugc tinh ché theo phuong
phép séc ky cot trén silicagel bing cach sir dung thiét bi CombiFlash®, rtra giai bang
0% dén 50% EtOAc/hexan, dé tao ra hop chét néu & tidu dé muc nay & dang dau mau
nau (0,50g, 44%). LCMS theo tinh toan cho Ca9Ha1N6Os (M+H)": m/z = 553,3; theo
thir nghiém: 553,2.
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Buge 7. Tert-butyl  {(3S)-1-[5-amino-1-(4-metoxybenzyl)-1H-pyrazolo[3,4-
b]pyridin-4-yl]piperidin-3-yl} carbamat

Hon hop gdm tert-butyl {(3S)-1-[5-[(tert-butoxycarbonyl)amino]-1-(4-metox-
ybenzyl)-1H-pyrazolo[3,4-b]pyridin-4-yl]piperidin-3-yl }carbamat (0,50g,
0,90mmol) va HCl trong dioxan (4,0M; 10ml, 40mmol) duoc khuéy ¢ nhiét do trong
phong trong thoi gian 2 gid. Sau d6, dung dich nay dugc lam bay hoi trong diéu kién
ap suét giam. Cin thu dugc hoa tan trong THF (10ml), va di-fer¢-butyl dicacbonat
(0,20g, 0,92mmol) trong THF (5ml) va trietylamin (0,37g, 3,6mmol) dugc bd sung
vao. Hon hop nay duoc khudy & nhiét d6 trong phong trong thoi gian 3 gio. Sau do,
hdn hop phéan tng nay dugc duge pha lodng bang EtOAc va dung dich thu dugc
duogc rira bang dung dich nudc NaHCO3 va nudce mubi. Sau d6, 16p hitu co duge lam
kho trén Na;SO4 va ¢b trong diéu kién ap suat gidm. Cén duoc tinh ché theo phuong
phap sic ky cot trén silicagel bang cach str dung thiét bi CombiFlash®, rira giai bang
20% dén 100% EtOAc trong hexan, dé tao ra 0,30g (73%) hop chét néu & tiéu dé
muc ndy. LCMS theo tinh todn cho C24H33NeOs3 (M+H)": m/z=453,3; theo thu
nghiém: 453,1.

Budc 8. 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-1H-pyrazolo[3,4-b]pyridin-5-
yl1}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

Hon hop gdm tert-butyl  {(3S)-1-[5-amino-1-(4-metoxybenzyl)-1H-
pyrazolo[3,4-b]pyridin-4-yl]piperidin-3-yl}carbamat (0,050g, 0,11mmol), axit 5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic
(0,043g, 0,12mmol), HATU (0,063g, 0,16mmol), DIPEA (0,021g, 0,16mmol) va
DMF (2ml) duoc khudy & 50°C trong thoi gian 2 gio, sau do duge dé ngudi. Hon hop
phan tng nay dugc pha lodng bang EtOAc va dung dich thu dugc dugc rira bang
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dung dich nudc NaHCO3, nudc va nudce mubi, sau d6 duge 1am kho bang Na;SOq, va
cd trong diéu kién ap suit giam. Cin dugc tinh ché theo phuong phap LC-MS didu
ché (cot C18 Spm 30x10mm OBD™ didu ché XBridge™, luu toc 60ml/phut, rira giai
bang gradien MeCN va nudc vai 0,1% TFA) dé tao ra chét trung gian dugc bao vé
bang Boc (15mg), LCMS (M+H): 791,1. Chét trung gian dugc xt ly bing 50% TFA
trong DCM (2ml) va khudy & nhiét do trong phong trong thoi gian 1 gio. Dung mdi
duoc loai bo trong didu kién ap suit giam. Cdn dugc tinh ché theo phuwong phép LC-
MS didu ché (c6t CI8 5pm 30x10mm OBD™ diéu ché XBridge™, luu toc
60ml/phut, rira giai bang gradien MeCN va nugc voi dung dich NH4OH 0,15%) dé
tao ra hop chat néu & dé muc nay (Smg, 10%). LCMS theo tinh toan cho
Co1H1FaNgOS (M+H)": m/z = 471,1; theo thir nghiém: 471,1.

Vidu35

N-{4-[(3S)-3-aminopiperidin-1-yl]- 1H-pyrazolo[3,4-b]pyridin-5-yl}-2-(2,6-diflorop-
henyl)-1,3-thiazol-4-carboxamit

Hdn hop gom  fert-butyl {(3S)-1-[5-amino-1-(4-metoxybenzyl)-1H-
pyrazolo[3,4-b]pyridin-4-yl]piperidin-3-yl} carbamat (0,050g, 0,1 Immol), axit 2-
(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (0,029g, 0,12mmol), HATU (0,063g,
0,16mmol), DIPEA (0,021g, 0,16mmol) va DMF (2ml) duogc khqu & 50°C trong
thoi gian 2 gio. Hon hop phan tmg nay dugc pha lodng bang EtOAc va dung dich thu
dugc duogc rira béng dung dich nudc NaHCO3, nuGe va nude mubi, sau d6 duoc lam
kho bang Na;SOs, va cd trong didu kién ap sudt giam. Cgn thu dugc tinh ché theo
phuong phap LC-MS diéu ché (cot C18 Spm 30x10mm OBD™ diéu ché XBridge™,
luu tbc 60ml/phit, rira giai bang gradien MeCN va nude véi 0,1% TFA) dé tao ra
chét trung gian dugc bao vé bang Boc (10mg), LCMS (M+H): 676,1. Chét trung gian
duoc xir Iy bang TFA (2ml) va khudy & 50°C trong thoi gian 2 gio. Sau d6, dung moi

dugce lam bay hoi trong diéu kién ap suat giam va cin thu duoc tinh ché theo phuong
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phép LC-MS diéu ché (ct C18 Sum 30x10mm OBD™ diéu ché XBridge™, luu tbc
60ml/phtt, rira gidi bing gradien MeCN va nude véi dung dich NH4OH 0,15%) dé
tao ra hop chat néu & dé muc nay (4mg, 10%). LCMS theo tinh toan cho
C21H20F2N,0S (M+H)"™: m/z =456,1; theo thir nghiém: 456,1. "H NMR(DMSO-ds,
300 MHz): & 8,67 (s, 1H), 8,57 (s, 1H), 8,14 (s, 1H), 7,62 (m, 1H), 7,32 (m, 2H),
3,53 (d, J=8,2Hz, 1H), 3,40 (m, 2H), 3,27 (m, 2H), 3,00 (t, J=9,3 Hz, 1H), 2,85
(m, 2H), 1,76 (d, J=9,3Hz, 1H), 1,56 (m, 2H), 1,14 (m, 1H) ppm.

Vidu 36

5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
b]pyridin-5 -yl}-2-(2,6-diﬂ0rophenyl)— 1,3-thiazol-4-carboxamit

ey
— F
N N

X NH
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o)

Bude 1. 1-tert-butyl 2-metyl (2S)-5-oxopyrolidin-1,2-dicarboxylat

A\

ot &

o
Thionyl clorua (5,6ml, 77mmol) dugc bd sung nho giot trong thoi gian 10
phut vao dung dich chira axit (25)-5-oxopyrolidin-2-carboxylic (do Aldrich cung cép,
5,0g, 39mmol) trong MeOH (30,0ml) & 0°C. Hon hop nay dugc nang nhiét do lén
dén nhiét do trong phong va khudy trong thoi gian 2 gio. Hon hop phan tng nay
duoc ¢b trong didu kién ap suit giam va cin thu dugc hoa tan trong EtOAc (25ml).
Sau khi bd sung tr tir trietylamin (5,4ml, 39mmol) vao, hdn hop nay duge lgc.
DMAP (0,48g, 3,9mmol) dugc bd sung vao dich loc, tiép theo la di-tert-butyl
dicacbonat (8,4g, 39mmol) va hon hgp nay dugc khudy o nhiét dd trong phong trong
thoi gian 2 gio. Sau do, hon hop phan tmg nay dugc duoc pha lodng bang EtOAc
(25ml) va lam lanh dén 0°C. Dung dich HCI IN (50ml) duoc bb sung tir tir vao. Lép
hitu co duoc tach, rira bang dung dich nuéc NaHCO; bdo hoa (50ml) va nuée mudi

(50ml), sau do dugc 1am kho trén NaxSO4 va ¢ dé tao ra hop chét néu ¢ tiéu dé muc
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ndy & dang rin mau tring (8,08g, 86%). LCMS theo tinh toan cho CiiHi7NNaOs
(M+Na)": m/z = 266,1; theo thir nghiém 266, 1.

Budc 2. 1-tert-butyl 2-metyl (2S,4R)-4-metyl-5-oxopyrolidin-1,2-dicarboxylat

Hop chit nay dugc diéu ché nhu da duge boc 10 trong tai lidu: Gu et al,
Tetrahedron Lett., 2003, 44, 3203-3205. Lithi hexametyldisilazit trong THE (1,0M;
8,47ml, 8,47mmol) dugc bd sung nho giot trong thdi gian 30 phit vao dung dich
chta 1-tert-butyl 2-metyl (25)-5-oxopyrolidin-1,2-dicarboxylat (2,0g, 8,2mmol)
trong THF (20ml) ¢ -78°C. Hon hop thu duge duge khudy & -78°C trong thoi gian 1
gid. Sau do, metyl iodua (1,30ml, 20,9mmol) dugc bd sung nho giot vao trong thoi
gian 10 phut. Sau khi khudy & -78°C trong thoi gian 2 gio, hdn hop phan g nay
dugc nang nhiét do lén dén nhiét do trong phong va khudy trong thoi gian 14 gio.
Sau d6, hon hop phéan tmg dugc toi bing cach bd sung AcOH (1,00ml, 17,6mmol)
vao, va hon hop phan (mg nay dugc cd trong diéu kién 4p suét giam. Can dugc pha
lodng bang EtOAc (100ml), rira bang nude mudi (100ml), 1am kho trén NazSOs, va
¢d trong diéu kién ap suit giam. Cin thu dugc tinh ché theo phuong phap sic ky trén
silicagel (0% dén 50% EtOAc trong hexan) d8 tao ra hop chét néu & tiéu dé muc nay
(0,47g, 22%). LCMS theo tinh toan cho Ci2H19NNaOs (M+Na)": m/z =280,1; theo
thir nghiém 280,1. '"H NMR (CDCls, 400 MHz) & 4,57 (1H, dd, J = 1,6 va 9.6 Hz),
3,77 (3H, s), 2,68 (1H, m), 2,27 (1H, m), 1,93 (1H, m), 1,49 (9H, s), 1,21 3H, d, J =
6,8 Hz) ppm.

Budce 3. Tert-butyl [(1S,3R)-4-hydroxy-1-(hydroxymetyl)-3-metylbutyl|carbamat

HO, M 0
e a
O
OH
NaBH4 (0,207g, 5,48mmol) dugc bd sung vao dung dich chira 1-tert-butyl 2-

metyl (25,4R)-4-metyl-5-oxopyrolidin-1,2-dicarboxylat (0,47g, 1,8mmol) trong THF
(4,0ml) & -10°C, tiép theo 1a EtOH (1,0ml). Sau khi khudy & -10°C trong thoi gian 1
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gid, hon hgp nay dugc nang nhiét do 1én dén nhiét do trong phong va khudy trong
thoi gian 15 gio. Sau d6, hdn hop phan tng nay dugc pha loang bang EtOAc (50ml),
rira bang nuée (25ml) va nudce mudi (30ml), sau d6 duge 1am kho trén NaaSOq va co
trong diéu kién ap sudt giam. San pham tao ra tho (0,39g, 92%) dugc st dung truc
tiép & bude tiép theo khong cén tinh ché thém. LCMS theo tinh toan cho C11H24NO4
(M+H)": m/z = 234,2; phat hién thdy khong ion hoa.

Budc 4. Tert-butyl [(3S,5R)-1-benzyl-5-metylpiperidin-3-yl]carbamat

Me/.O.\H\gOX

N

©

Trietylamin (0,932ml, 6,69mmol) dugc b6 sung vao dung dich chira terz-butyl
[(1S,3R)-4-hydroxy-1-(hydroxymetyl)-3-metylbutyl]carbamat (0,39, 1,7mmol)
trong DCM (7,5ml) & 0°C. Sau do, metansulfonyl clorua (0,388ml, 5,01mmol) dugc
bd sung nhd giot vao dung dich thu dugc. Sau khi khudy & 0°C trong thoi gian 1 gid,
hdn hop nay dugce pha lodng bang DCM (50ml), rira bang dung dich nuéc NaHCOs3
bdo hoa (50ml), lam kho trén NaxSOs va cO trong didu kién ap suit giam.
Benzylamin (3,65ml, 33,4mmol) dugc bd sung vao can thu dugc va hdn hop dugc
khudy & 70°C trong thdi gian 18 gio, sau d6 duge giam nhiét do dén nhiét do trong
phong. Hon hop phéan ung nay duoc pha loang bang EtOAc (100ml), rira bang dung
dich nudc K3POs 10% (50ml) va nude mudi (50ml), 1am kho trén Na»SO4, va cd
trong diéu kién ap suit giam. Cin dugc tinh ché theo phwong phép sic ky trén
silicagel (0% dén 30% EtOAc trong hexan) dé tao ra hop chét néu & dé muc nay &
dang rin mau trang (0,34g, 67%). LCMS theo tinh todn cho CisH2oN202 (M+H)":
m/z = 305,2; theo thir nghiém 305,2.

Budc 5. Tert-butyl [(3S,5R)-5-metylpiperidin-3-yl]carbamat

H
Me:. AN O
SR T
N o)
H

10% trong luong Pd trén cacbon (120mg, 0,1 1mmol) dugc bd sung vao dung
dich chua fert-butyl [(3S,5R)-1-benzyl-5-metylpiperidin-3-yljcarbamat (0,34g,
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1,1mmol) trong MeOH (15,0ml). Hon hop nay dugc khudy & nhiét d trong phong
trong mdi trudng hydro nguyén tir (latm) trong thoi gian 15 gio. Hon hop phan tng
dugc loc qua dém diatomit (dugc rira gidi béng MeOH), va sau d6 dugc cO trong
diu kién 4p sut giam. San pham tho tao ra dugc st dung truc tiép & budc tiép theo
cin khong can tinh ché them (0,21g, 88%). LCMS theo tinh todn cho CiiH23N202
(M+H)*: m/z=215,2; theo thr nghiém 215,2. 'H NMR (CDCls, 400 MHz) & 4,33
(1H, m), 3,46 (1H, m), 3,25 (1H, m), 2,94 (1H, dd, J = 3,6 va 12,8 Hz), 2,18-2,02
(3H, m), 1,60 (1H, m), 1,43 (9H, s), 0,85 (3H, d, J = 6,8 Hz) ppm.

Budc 6. Tert-butyl [(3S,5R)-5-metyl-1-(5-nitro-2,3-dihydrofuro[2,3-b]pyridin-4-yl)pi

peridin-3-yl]carbamat

EtOH (1,00ml) dugc bd sung vao binh chiu duge vi song chia 4-iodo-5-nitro-
2,3-dihydrofuro[2,3-b]pyridin (tb Vi du 9, bude 3) (47,8mg, 0,164mmol) va tert-
butyl [(3S,5R)-5-metylpiperidin-3-yljcarbamat (33,7mg, 0,157mmol), tiép theo 1a
DIPEA (41,5mg, 0,321mmol). Hon hop nay duge lam ting nhiét do trong khi chiéu
xa bang vi séng & 100°C trong thoi gian 2 gio. Sau khi lam giam nhiét do dén nhiét
do trong phong, hdn hop phan Gng nay dugc co trong diéu kién &p sudt giam. Cin
thu duge tinh ché theo phuong phép sac ky trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chét néu & dé& muc nay ¢ dang ran mau vang (44,5mg, 75%).

LCMS theo tinh toan cho C1sH27N4Os (M+H)*: m/z = 379,2; theo thir nghi€ém 379,2.

Budc 7. Tert-butyl [(3S,5R)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-5-mety-
Ipiperidin-3-yl]carbamat

10% trong luong Pd trén cacbon (9,3mg, 0,0087mmol) duoc bd sung vao

dung dich chuta tert-butyl [(3S,5R)-5-metyl-1-(5-nitro-2,3-dihydrofuro[2,3-b]pyridin-
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4-yl)piperidin-3-yl]carbamat (44,5mg, 0,118mmol) trong MeOH (2,00ml), trong khi
quyén nito. Sau do, hdn hop nay duge duge hydro hoa (1atm) trong thoi gian 4 gio.
Sau d6, hdn hop phan Gng nay dugc loc qua dém diatomit (dwgc ria giai bang
MeOH). Dich loc dugc c6 trong didu kién ap sut giam dé tao ra san phém thd &
dang chit ban ran mau do (41,0mg). San pham thd dugc st dung truc tiép & budc
tiép theo khong can tinh ché thém. LCMS theo tinh toan cho CisH2oN4O3 (M+H)™:
m/z = 349,2; theo thir nghiém 349,2.

Budce 8. 5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

HZNUMG F
F

N N=
H
S
e} \N (0] NH2

DMF (2,0ml) dugc bd sung vao hdén hop gdm axit S5-[(tert-
butoxycarbonyl)amino]—2—(2,6-diﬂoropheny1)-1,3-thiazol—4-carboxy1ic (theo Vi du 1,
budc 6) (47,3mg, 0,133mmol), tert-butyl [(3S,5R)-1-(5-amino-2,3-dihydrofuro[2,3-
b]pyridin-4-yl)-5-metylpiperidin-3-yl]carbamat (41,0mg, 0,118mmol) va HATU
(142,3mg, 0,3742mmol), tiép theo 1a DIPEA (115,8mg, 0,8960mmol). Hon hop phéan
ing nay duoc khudy ¢ nhiét do trong phong trong thoi gian 2 gio, va sau d6 dugc o
trong diéu kién ap suit giam. DCM (2,0ml) duoc bd sung vao cin tiép theo 1a TFA
(2,0ml). Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 30 phut, va
sau d6 duoc c6 trong diéu kién ap suit giam. Cén thu dugc tinh ché bang cach ap
dung phuong phap sdc ky long cao 4p déo pha (RP-HPLC) (cot C18 XBridge™, ria
giai bang gradien MeCN/nudc chira 0,1% NH4OH, véi luu téc 30ml/phut) dé tao ra
hop chét néu & dé muc nay & dang rin mau tring (25,2mg, 44%). LCMS theo tinh
toan cho Ca3HasFaN6O02S (M+H)*: m/z = 487,2; theo thir nghi€ém 487,2.
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Vidy 37

N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7 -hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-

carboxamit
OH
H-N '
gegpe
F
o’
N H N |
0 N
~ (@]
N

HO
Buéc 1: Tert-butyl [(3R, 4R, 5S)-4-hydroxy-5-metyl-1-(3-nitro-6,7-dihydro-SH-xyc-
lopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat
H
H

<Y

Iy

N O

Il
N

QO

%

|

SN
N

Hdn hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (410mg,
2,1mmol), tert-butyl [(3R,4R,55)-4-hydroxy-5-metylpiperidin-3-yl]carbamat
(240mg, 1,0mmol) va trietylamin (0,5ml, 4mmol) trong ruou isopropylic (3,0ml)
duoc khudy & 100°C trong thoi gian 2 gio. Hon hgp phan Gng nay dugc co trong
diéu kién 4p suat giam va cin thu dugc tinh ché theo phwong phép sdc ky cot trén
silicagel bing cach st dung thiét bi CombiFlash® (rtra giai bang 0% dén 80% EtOAc
trong hexan) @8 tao ra hop chat néu & tiéu d& muc ndy & dang bdt mau vang
nhat (200mg, 50%). LCMS theo tinh toan cho Ci9H29N4Os (M+H)": m/z=393,2.
Theo thir nghiém: 393,2.
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Buéc 2: Tert-butyl [(3R,4R,58)-4-hydroxy-5-metyl-1-(3-nitro-1-oxido-6,7-dihydro-
5H-xyclopenta[b]pyridin-4-yl)piperidin-3-yljcarbamat

mCPBA (0,420g, 1,87mmol) duoc bd sung tu tr vao dung dich chua zert-
butyl [(3R,4R,58)-4-hydroxy-5-metyl-1-(3-nitro-6,7-dihydro-5 H-xyclopenta[ 0]
pyridin-4-yl)piperidin-3-ylJcarbamat (0,200g, 0,510mmol) trong DCM (3,0ml) &
nhiét do trong phong. Hon hop phan tmg nay duoc khudy & nhiét do trong phong
trong thoi gian 1 gio. Sau do, hdn hop nay dugc rira bang dung dich nuéc Naz$203,
iép theo 12 dung dich NaOH 1M. Lép hitu co duge téch, siy kho va co trong diéu
kién ap suat giam. Cin thu duoc tinh ché tiép bang cot sic ky trén silicagel (rtra giai
bing 0% dén 30% MeOH trong EtOAc) dé tao ra hop chit néu & tiéu dé muc nay c6
cong thire (90mg, 43%) ¢ dang bot mau cam nhat. LCMS theo tinh toan cho
C19H20N40g (M+H)": m/z = 409,2. Theo thir nghiém: 409,2.

. Budc 3: 4-{(3R,4R, 55)-4-(Axetyloxy)-3-[(tert-butoxycarbonyl)amino]-5-
metylpiperidin-1-yl}-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

Acy0 (2,0ml, 21mmol) dugc bd sung vao tert-butyl [(3R,4R,55)-4-hydroxy-5-
metyl-1-(3-nitro-1-oxido-6,7-dihydr0-5H—Xyclopenta[b]pyridin-4-yl)piperidin—3-
yl]carbamat (0,090g, 0,22mmol) trong 6ng nghiém ma sau d6 duoc déy kin. Hon hop
phan mg nay dugc lam tdng nhiét do trong 6ng nghiém da day kin va khudy trong bé
dau & bé dau 90°C. Hdn hop phan ung dugce giam nhiét do dén nhiét d6 trong phong
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va axetyl clorua (0,10ml) va DIPEA (0,2ml) sau d6 dugc bd sung vao. Hon hop thu
dwoc duge khudy o nhiét d6 trong phong trong thoi gian 15 phut. Sau khi loai bo cac
dung mdi trong diéu kién ap suét giam, cin thu dugc pha loang bang EtOAc va dung
dich nudc NaaCO;3 va khudy & nhiét d trong phong trong thoi gian 30 phut. Lép hitu
co dugc tach, séy kho va cd trong diéu kién ap sut giam. Can thu dugc tinh ché
bang cot sac ky trén silicagel (rira giai bing 0% dén 70% EtOAc trong hexan) dé tao
ra hop chit néu & tiéu dé muc nay c6 cong thuc (86mg, 79%) ¢ dang bot bot mau
nau. LCMS theo tinh toan cho C3H33NaOs (M+1)*: m/z=493,2. Theo thit nghiém:
493,2.

Budc 4: 3R,4R, 55)-1-[7-(axetyloxy)-3-amino-6,7-dihydro-5H-
Xyclopenta[b]pyridin—4-yl]—3-[(tert-butoxycarbonyl)amino]—5-mety1piperidin—4-yl

axetat

~N o o
HN\@)
NH,
\ AN
—
N

Hdn hop gdm 4-{(3R,4R,55)-4-(axetyloxy)-3-[(tert-butoxycarbonyl)amino]-5-
metylpiperidin-1-yl}-3-nitro-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat
(0,086g, 0,17mmol), nude (0,10ml), AcOH (3,0ml) va bot sat (0,200g, 3,58mmol)
duoc khudy ¢ nhiét do trong phong trong thoi gian 3 gio. Hon hop phan Gmg nay
dugc pha lodng béng EtOAc (10ml), sau d6 dugc loc. Dich loc duge ¢d trong didu
kién 4ap sudt giam. EtOAc (20ml) va dung dich nuéc Na;COs (10ml) duge bb sung
vao cin va hdn hop nay duge khudy & nhiét @ trong phong trong thoi gian 30 phut.
Lép hitu co duge tach, lam kho trén NaxSOq, sau d6 duoc loc va co trong diéu kién
ap suit giam dé tao ra hop chét néu & tiéu d& muc nay c6 cong thirc (80mg, 92%) &
dang bot bot mau nau. LCMS theo tinh toén cho C23H3sN4Os (M+H)*: m/z = 463,3.
Theo thir nghiém: 463,3.
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Budce 5: Tert-butyl {(3R,4R,55)-1-[3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-yl]car-
bonyl}amino)—7—hydroxy-é,7-dihydro-SH-Xyclopenta[b]pyridin-4-yl]-4-hydroxy-5-
metylpiperidin-3-yl} carbamat

XYY L

HO

Hdn hop gdm (3R.4R, 55)-1-[7-(axetyloxy)-3-amino-6,7-dihydro-5H-xyclope-
nta[b]pyridin-4-yl]-3—[(tert—butoxycarbonyl)amino]-5-rnetylpiperidin-4-yl axetat
(11mg, 0,024mmol), axit 6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic (9,0mg,
0,036mmol), HATU (33mg, 0,086mmol), DMF (0,090ml) va DIPEA (23mg,
0,18mmol) dugc khudy & nhiét d§ trong phong trong thoi gian 16 gio. Hon hop phéan
mg nay dugc pha lodng bang dung dich NaOH 1M (1,0ml) va MeOH (1,0ml) va hdn
hop nay duoc khudy & nhiét do trong phong trong thoi gian 1 gio nira, va sau do
dugc cb trong diéu kién ap sudt giam. Sau khi cd trong diéu kién &p suét giam, 16p
nudc dugce chiét bé“mg DCM ba lan. Dich chiét hitu co két hop dugc lam kho, loc va
¢d trong didu kién 4p sudt giam dé tao ra san phim thd, ma dugc tinh ché tiép theo
phuong phap LCMS diéu ché (phuong phap do pH =10; cot C18 Spm OBD™ diéu
ché XBridge™, 30x10mm, 60ml/phut, rira gii bang gradien MeCN va nuéc voi dung
dich NH4OH 0,15%) dé tao ra hop chét néu & tiéu dé muc nay & dang gdm khong
mau. LCMS theo tinh toan cho CiiH3sF3sNsOs (M+H)": m/z=614,3. Theo thu
nghiém: 614,2.

Budc 6: N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-

carboxamit

Hon  hop gdm tert-butyl  {(3R,4R.,5S)-1-[3-({[6-(2,6-diflorophenyl)-5-
ﬂopyridin-Z-yl]carbonyl}amino)-7-hydroxy-6,7-dihydro-SH-xyclopenta[b]pyridin-4-
y1]-4-hydroxy-5-metylpiperidin-3-yl}carbamat (6mg, 0,0lmmol) va TFA trong

DCM (4,0M; 2,0ml, 8,0mmol) dugc khuéy & nhiét do trong phong trong thoi gian 1
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gid. Sau khi loai bo dung moéi, cin sau d6 dugc pha lodng bang MeOH (4ml) va
NH4OH dung dich (0,5ml) va loc. Dich loc dugc tinh ché theo phuwong phap LCMS
didu ché (phuong phap do pH =10; cot C18 Spm OBD™ diéu ché XBridge™,
30x10mm, 60ml/phut, rira giai bang gradien MeCN va nudc voi dung dich NHsOH
0,15%) dé tao ra hai chét ddng phan khong d6i quang ctia hop chét néu & dé muc nay

¢ dang bot mau trang.

Chét ddng phan khong ddi quang 1. Dinh thtt nhat. Thoi gian luu 1,223 phut,
LCMS theo tinh toan cho CasHa7F3NsO; (M+H)™: m/z=514,2; theo thtr nghiém:
514,2. '"H NMR (DMSO-ds, 500 MHz) § 10,47 (1H, s), 9,31 (1H, s), 8,38 (1H, dd, J
= 8,5 va 4,0 Hz), 8,20 (1H, dd, J= 8,5 va 8,5 Hz), 7,64 (1H, m), 7,29 (2H, dd, J= 8,5
va 8,5 Hz), 5,24 (1H, d, J= 5,0 Hz), 4,84 (1H, m), 4,40 (1H, d, ] = 4,0 Hz), 3,06 (1H,
m), 2,94 (1H, m), 2,85 (2H, m), 2,72 (1H, m), 2,63 (1H, m), 2,58 (1H, m), 2,46 (1H,
m), 2,31 (1H, m), 1,80 (1H, m), 1,49 (1H, m), 1,41 (1H, m), 0,71 3H, d, /= 6,5 Hz)
ppm.

Chét ddng phan khong ddi quang 2. Dinh thtr hai. Thoi gian luu 1,288 phut,
LCMS theo tinh toan cho CagHz7F3NsOs3 (M+H)™: m/z=514,2. Theo th nghiém:
514,2. '"H NMR (DMSO-ds, 500 MHz) § 10,49 (1H, s), 9,31 (1H, s), 8,39 (1H, dd, J
= 8,5 va 4,0 Hz), 8,21 (1H, dd, J= 8,5 va 8,5 Hz), 7,65 (1H, m), 7,29 (2H, dd, J= 8,5
va 8,5 Hz), 5,24 (1H, d, J = 5,5 Hz), 4,82 (1H, m), 4,39 (1H, d, ] = 4,0 Hz), 3,06 (1H,
m), 2,96 (1H, m), 2,85 (2H, m), 2,72 (1H, m), 2,63 (1H, m), 2,59 (1H, m), 2,48 (1H,
m), 2,29 (1H, m), 1,82 (1H, m), 1,48 (1H, m), 1,41 (1H, m), 0,71 (3H, d, /= 6,5 Hz)
ppm.

Céc chét dong phan khong d6i quang nay tuong ing vdi cac chit dong phan

khong dbi quang (7R) va (7S) cua hop chét néu & dé muc nay.
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Vidu 38

3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-
b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

N NI X
0 \N (@) NHZ

DMF (1,0ml) dugc bd sung vao hdn hop gdm axit 3-[(tert-
butoxycarbonyl)amino]-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic  (16,1mg,
0,0437mmol), tert-butyl [(3S,5R)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-5-
metylpiperidin-3-yl]Jcarbamat ~ (14,0mg, 0,0402mmol) va HATU (53,lmg,
0,140mmol), tiép theo 1a DIPEA (70,1ul, 0,402mmol). Hon hop phéan tmg nay dugc
khudy & nhiét d trong phong trong thoi gian 2 gio, va sau d6 dugc co trong didu
kién 4p suét giam. DCM (2,0ml) dugc bd sung vao cin thu dugc, tiép theo 1a TFA
(2,0ml). Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 30 phut, va
sau do duoc cd trong diéu kién ap suét giam. Can thu dugc tinh ché bé“mg cach ép
dung phuong phap sac ky 16ng cao 4p dao pha (RP-HPLC) (cot C18 XBridge™, rira
giai bang gradien MeCN/nudc chira 0,1% NH4OH, v6i luu tbc 30ml/phut) dé tao ra
hop chét néu & d& muc nay 6 dang ran mau tring (5,9mg, 29%). LCMS theo tinh
toan cho CasHasF3NgO2 (M+H)™: m/z = 499,2; theo thir nghiém 499,2.

Vi du 39

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3-b]pyridin-5 -yl}-
6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

DMF (1,0ml) dugc bd sung vao hdn hop gdm axit 6-(2,6-diflorophenyl)-5-flo-
pyridin-2-carboxylic (13,7mg, 0,0541mmol), ferz-butyl [(3S,5R)-1-(5-amino-2,3-dih-
ydrofuro[2,3-b]pyridin-4-yl)-5-metylpiperidin-3-yl]carbamat (15,9mg, 0,0456mmol),
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va HATU (59,1mg, 0,155mmol), tiép theo 1a DIPEA (70,1ul, 0,402mmol). Hon hop
phan ung nay dugc khudy ¢ nhiét dd trong phong trong thoi gian 2 gio, va sau do
duoc cd trong diéu kién ép suit giam. DCM (2,0ml) duoc bd sung vao cin thu dugc,
tiép theo 1a TFA (2,0ml). H3n hop nay duge khudy & nhiét do trong phong trong thoi
gian 30 phut, va sau d6 dugc cd trong diéu kién ap sudt giam. Can thu dugc tinh ché
bang cach ap dung phwong phép sic ky 16ng cao ap dao pha (RP-HPLC) (cot C18
XBridge™, rira giai bing gradien MeCN/nuge chua 0,1% NH4OH, véi luu tbe
30ml/phiit) dé tao ra hop chit néu & dé muc nay & dang rdn mau trang (8,5mg, 38%).
LCMS theo tinh todn cho CasHasF3NsO, (M+H)*: m/z =484,2; theo thtr nghiém
484.2.

Vi du 40

5-amino-N-{4-[(3R,4R,5S)-3 -amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-dihydrof-
uro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

OH
0 \N (@] NH,

Budc 1. Tert-butyl [(3R,4R,58)-4-{[tert-butyl(dimetyl)silylJoxy}-5-metyl-1-(5-nitro-
2,3-dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat

H OTBS

>§ {
=

EtOH (2,0ml) dugc bd sung vao hdn hop gdm  4-iodo-5-nitro-2,3-
dihydrofuro[2,3-b]pyridin (110,4mg, 0,3780mmol) va fert-butyl (BR,4R,59)-4-
{[tert-butyl(dimetyl)silylJoxy }-5-metylpiperidin-3-yl)carbamat (tr Vi du 28, Buéc 7,
100,0mg, 0,2902mmol), tiép theo 1a DIPEA (163,8mg, 1,267mmol). Hon hop phan
g nay dugc dun néng & 100°C trong thoi gian 15 gid, va sau d6 dugc cd trong diéu
kién 4p suat giam. C4n dugc tinh ché theo phuwong phap sdc ky trén silicagel (0% dén

50% EtOAc trong hexan) dé tao ra hop chét néu & tiéu d& muc nay & dang ran mau
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vang (118,2mg, 80%). LCMS theo tinh todn cho C24H41N4OgS1 (M+H)*: m/z =509,3;
theo thir nghiém 509,3.

Buéc 2. Tert-butyl ((3R,4R,5S)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-4-
{[tert-butyl(dimetyl)silyl]oxy }-5-metylpiperidin-3-yl)carbamat

H OTBS

EtOH (2,0ml) duge bd sung vao hdn hop gdm tert-butyl [(3RAR,55)-4-{[tert-
butyl(dimetyl)silyl]oxy }-5-metyl-1-(5-nitro-2,3-dihydrofuro[2,3 -b]pyridin-4-
yl)piperidin-3-yl]carbamat (73,4mg, 0,144mmol), bot sit (89,0mg, 1,59mmol), va
amoni clorua (151,4mg, 2,830mmol), tiép theo 1a nuédce (0,50ml, 28mmol). Hon hop
nay dugc khudy & 80°C trong thoi gian 1 gio. Hon hop phén tng nay dugc loc qua
dém diatomit. Thanh diatomit duogc rira giai bang dung dich nudc 10% K3POs
(20ml), va EtOAc (20ml). Cac 16p hitu co duge rira bing nudc mudi (20ml), 1am kho
trén NaxSOu, va co dé tao ra hop chét tho néu & tiéu dé muc nay c6 cong thirc
(67,8mg). San phim tho duge st dung truc tiép & budc tiép theo khong can tinh ché
thém. LCMS theo tinh todn cho CaHasNsOsSi (M+H)": m/z=479.3; theo thu
nghiém 479,3.

Budc 3. Tert-butyl [4-({[4-((3R,4R,5S)-3-[(tert-butoxycarbonyl)amino]-4-{[tert-but-
yl(dimetyl)silyl]oxy}-5-metylpiperidin-1-yl)-2,3-dihydrofuro[2,3 -b]pyridin-5-
yl]amino}carbonyl)-2-(2,6-diflorophenyl)-1,3-thiazol-5-yl]carbamat

QTBS
BocHNm/ Fp
LUy Y
0 \N (@] NHBoc

DMF (2,0ml) dugc bd sung vao hdn hop gdm tert-butyl ((3R,4R,5S)-1-(5-
amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-4-{[tert-butyl(dimetyl)silylJoxy}-5-
metylpiperidin-3-yl)carbamat (67,8mg, 0,142mmol), axit 5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (65,4mg,
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0,184mmol) va HATU (168,1mg, 0,4421mmol), tiép theo 12 DIPEA (144,5mg,
1,118mmol). Hon hop phan Gng nay dugc khudy & nhiét do trong phong trong thoi
gian 3 gio, va sau d6 dugc co trong diu kién 4p suét giam. Cin dugc tinh ché theo
phuong phap sic ky trén silicagel (0% dén 50% EtOAc trong hexan) dé tao ra hop
chit néu & tidu d& muc nay ¢ dang ran mau nau (29,2mg, 25%). LCMS theo tinh toan

cho C39Hs5F2NsO7SSi (M+H)": m/z = 817,4; theo thtr nghiém 817,3.

Buéc 4. 5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl}-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

Dung dich nu6c dihydro hexaflosilicat 1,7M (0,5ml, 0,8mmol) dugc bd sung
vao dung dich chua tert-butyl [4-({[4-((3R.4R,5S)-3-[(tert-butoxycarbonyl)amino]-4-
{[tert-butyl(dimetyl)silyl]oxy}-5-metylpiperidin-1-yl)-2,3-dihydrofuro[2,3-
blpyridin-5-yl]Jamino}carbonyl)-2-(2,6-diflorophenyl)-1,3-thiazol-5-yl]carbamat
(29,2mg, 0,0357mmol) trong MeCN (2,0ml). Hon hop nay duge khuéy & 50°C trong
thoi gian 2 gio. Sau khi 1am gidm nhiét do dén nhiét do trong phong, hdn hop phan
trng nay dugc trung hoa bang dung dich nuéc NH4OH 14,8M (300ul, 4,44mmol), va
tinh ché bang cach ap dung phuong phap sdc ky long cao 4p ddo pha (RP-HPLC)
(cot C18 XBridge™, rira giai bang gradien MeCN/nude chira 0,1% NH4OH, voi luu
tbe 30ml/phut) dé tao ra hop chit néu & d& muc nay & dang ran mau tréng (6,0mg,
33%). LCMS theo tinh todn cho CasHasFaNsO3S (M+H)™: m/z=503,2; theo thu
nghiém 503,2.

Vidu4l

N-{4-[(3R,4R,58)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3 -b-
|pyridin-5-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

Budc 1. Tert-butyl {(3R,4R,59)-4-{[tert-butyl(dimetyl)silyloxy}-1-[5-({[6-(2,6-diflor-
ophenyl)-5-ﬂopyridin-2—y1]carbonyl}amino)—2,3-dihydrofuro[2,3—b]pyridin—4-yl]-5-
metylpiperidin-3-yl}carbamat
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OTBS

BocHN\O/

F F
F
N NS
N A
=

Sen:

O™ °N

DMF (2,0ml) duoc bd sung vao hdn hop gbdm axit 6-(2,6-diflorophenyl)-5-flo-
pyridin-2-carboxylic (13,3mg, 0,0525mmol), tert-butyl ((3R,4R,5S)-1-(5-amino-2,3-
dihydrofuro[2,3-b]pyridin-4-yl)-4-{[tert-butyl(dimetyl)silyl]oxy}- 5-metylpiperidin-
3-yl)carbamat (16,7mg, 0,0349mmol) va HATU (46,2mg, 0,122mmol), tiép theo 1a
DIPEA (70,0ul, 0,402mmol). Hon hop phéan ung nay dugc khudy & nhiét do trong
phong trong thoi gian 3 gio, va sau o duge cb trong diu kién ap suét giam. Cin
duoc tinh ché theo phuong phép sdc ky trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chit néu & tiéu d& muc nay ¢ dang rin mau nau (24,9mg).
LCMS theo tinh toan cho CisHa7E3NsOsSi (M+H)": m/z = 714,3; theo thtt nghiém
714,3.

Budc 2. N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit

Dung dich nuéc dihydro hexaflosilicat 1,7M (200ul, 0,340mmol) duoc b
sung vao dung dich chira fert-butyl {(BR,4R,5S)-4-{[tert-butyl(dimetyl)silylJoxy}-1-
[5-({[6-(2,6-diflorophenyl)-5-flopyridin-2-yl]carbonyl} amino)-2,3-dihydrofuro[2,3-
b]pyridin-4-yl]-5-metylpiperidin-3-yl} carbamat (24,9mg, 0,0349mmol) trong MeCN
(2,0ml). Hon hop nay dugc khudy & 50°C trong thoi gian 2 gio. Sau khi lam giam
nhiét do dén nhiét do trong phong, hdn hop phan tng nay dugc trung hoa bang dung
dich nuée NH4OH 14,8M (200, 2,96mmol), va tinh ché bang cach p dung phuong
phap sic ky long cao ap dao pha (RP-HPLC) (cot C18 XBridge™, rira gidi bing
gradien MeCN/nudc chtra 0,1% NH;OH, voi luu tde 30ml/phit) dé tao ra hop chat
néu & d& muc nay ¢ dang rin mau tring (2,8mg, 16%). LCMS theo tinh todn cho
CysHasF3NsO3 (M+H)*": m/z = 500,2; theo thtr nghiém 500, 1.
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Vi du 42

5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-y1]-2,3 -dihydrofuro[2,3-
b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

HQNUCF3 F

F
N H N= S
UL Y
> 0 NH

0" °N

Budce 1. Tert-butyl [(3S,5R)-1-(5-nitro-2,3-dihydrofuro[2,3-b]pyridin-4-y1)-5-(triflo-
metyl)piperidin-3-yl]carbamat

BocHN\gCFa

o]

=z

z

EtOH (3,0ml) duoc bd sung vao hdn hop gdbm  4-iodo-5-nitro-2,3-
dihydrofuro[2,3-b]pyridin  (238,2mg, 0,8157mmol) va tert-butyl  [(3S,5R)-5-
(triflometyl)piperidin-3-yl]carbamat ~ (do  MolBridge cung cdp, 203,9mg,
0,7600mmol), tiép theo 12 DIPEA (539,5mg, 4,174mmol). Hon hop nay dugc khuéy
& 120°C trong thoi gian 18 gio. Sau khi lam giam nhiét do dén nhiét do trong phong,
hdn hop phan tmg nay dugc co trong diu kién ap suét giam. Cin dugc tinh ché theo
phuong phap sdc ky trén silicagel (0% dén 50% EtOAc trong hexan) dé tao ra hop
chit néu o tidu d& muc nay & dang rdn mau vang (227,1mg, 69%). LCMS theo tinh
toan cho C1gH24F3N4Os (M+H)": m/z = 433,2; theo thit nghiém 433,2.

Budce 2. Tert-butyl [(3S,5R)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-5-(trifl-
ometyl)piperidin-3-yl]carbamat

BOCHNUCF?)

N
(0] \N

EtOH (5,0ml) dugc bd sung vao hdn hop gbm tert-butyl [(3S,5R)-1-(5-nitro-
2.3-dihydrofuro[2,3-b]pyridin-4-yl)-5-(triflometyl)piperidin-3-yl]carbamat
(227,1mg, 0,5252mmol), bot sat (289,6mg, 5,186mmol) va amoni clorua (462,4mg,
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8,644mmol), tiép theo 1a nudc (2,5ml). Hon hop nay duge khudy & 80°C trong thoi
gian 1 gio. Hon hop phan ung nay duge loc qua dém diatomit. Thanh diatomit dugc
rira giai bang dung dich nudc 10% K3PO4 (50ml), va EtOAc (50ml). Lop hitu co da
phan tach dugc rira bing nuée mudi (50ml), 1am kho trén NazSOs, va cd dé tao ra
hop chit thd néu & tiéu dé muc nay (211,5mg). San phim tho dugc st dung truc tiép
& budce tiép theo khong can tinh ché thém. LCMS theo tinh toan cho CisHasF3N4O3
(M+H)*: m/z = 403,2; theo thir nghiém 403,2.

Budc 3. 5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

DMF (2,0ml) duoc bd sung vao hdn hop gdm axit S5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (58,2mg,
0,163mmol), tert-butyl [(3S,5R)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-5-
(triflometyl)piperidin-3-yl]carbamat (55,3mg, 0,137mmol) va HATU (180,9mg,
0,4758mmol), tiép theo 12 DIPEA (162,2mg, 1,255mmol). Ho6n hop phan Ung nay
duoc khudy ¢ nhiét d6 trong phong trong thoi gian 3 giod, va sau d6 duge c6 trong
diéu kién ap suit giam. DCM (2,0ml) dugc bd sung vao cin thu, tiép theo 1a TFA
(2,0ml). Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 30 phut, va
sau d6 dugc cd trong diu kién 4p suit giam. Can thu dugc tinh ché bang cach é4p
dung phuong phép séc ky 1ong cao ap dao pha (RP-HPLC) (cot C18 XBridge™, rira
gidi bing gradien MeCN/nudc chtra 0,1% NH4OH, v6i luu toe 30ml/phut) dé tao ra
hop chit néu & d& muc nay & dang rdn mau tréng (9,7mg, 13%). LCMS theo tinh
toan cho Ca3H2FsNg02S (M+H)*: m/z = 541,1; theo thir nghiém 541,1.

Vidu43

N-{4-[(38,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-2,3-dihydrofuro[2,3 -b]pyridin-
5-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

HoN *(\/(CFS
X
Z
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DMF (2,0ml) duge bd sung vao hdn hop gom axit 6-(2,6-diflorophenyl)-5-flo-
pyridin-2-carboxylic (38,7mg, 0,153mmol), ferz-butyl [(3S,5R)-1-(5-amino-2,3-
dihydrofuro[2,3-b]pyridin-4-y1)-5-(triflometyl)piperidin-3-yl]carbamat (51,4mg,
0,128mmol) va HATU (178,7mg, 0,4700mmol), tiép theo 1a DIPEA (159,5mg,
1,234mmol). Hon hop phan tmg nay dugc khudy & nhiét do trong phong trong thoi
gian 3 gio, va sau d6 dugc cd trong diéu kién 4p suit giam. DCM (2,0ml) dugc bd
sung vao can thu, tiép theo 1a TFA (2,0ml). Hon hop nay dugc khudy & nhiét do
trong phong trong thoi gian 30 phut, va sau do duge co trong diéu kién 4p suat giam.
Cin thu dugc tinh ché bang cich 4p dung phuong phap sic ky léng cao ap déo pha
(RP-HPLC) (XBridge™ cot C18, rira gidi bang gradien MeCN/nudc chia 0,1%
NH,OH, v6i luu tdc 30ml/phut) dé tao ra hop chit néu & dé muc nay & dang ran mau
trang (13,5mg, 20%). LCMS theo tinh todn cho C2sH22FsNsO2 (M+H)": m/z =538,2;
theo thir nghiém 538,2.

Vidy 44

5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-

Ny NS

PNWA(S

P NH
N O 2

carboxamit

HO

Budc 1. Tert-butyl [(3S,5R)-1-(3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-5-
(triflometyl)piperidin-3-yl]carbamat

BocHN CF3
18
N/
1-butanol (3,0ml) duoc bd sung vao hdn hop gdm 4-clo-3-nitro-6,7-dihydro-

5H-xyclopenta[b]pyridin (144,2mg, 0,7260mmol) va fert-butyl [(3S,5R)-5-(triflomet-
yl)piperidin-3-yl]carbamat (do MolBridge cung cap, 179,9mg, 0,6706mmol), tiép
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theo 12 DIPEA (493,7mg, 3,820mmol). Hon hop nay duge khudy & 150°C trong thoi
gian 6 gio. Sau khi lam giam nhiét do dén nhiét do trong phong, hdn hop phéan tng
nay dugc co trong didu kién 4p suét giam. Cn dugc tinh ché theo phuong phap sdc
ky trén silicagel (0% dén 50% BtOAc trong hexan) dé tao ra hop chét néu & tiéu dé
muc nay & dang rin mau vang nhat (179,2mg, 62%). LCMS theo tinh toan cho
C1oH26F3N4O4 (M+H)": m/z = 431,2; theo thir nghiém 431,2.

Budce 2. Tert-butyl [(3S,5R)-1-(3-nitro-1-oxido-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl)-5-(triflometyl)piperidin-3-yl]carbamat

BocHN\(j,CFg
N
o NO2
L@,
N

DCM (2,00ml) dugc bd sung vao hdn hop gbm tert-butyl [(3S,5R)-1-(3-nitro-

©O-

6,7-dihydro-5H-xyclopenta[ b]pyridin-4-yl)-5-(triflometyl)piperidin-3-yl]carbamat
(179,2mg, 0,4163mmol) va mCPBA (210,6mg, 0,9397mmol). Hon hop phan tng
nay dugc khudy & nhiét do trong phong trong thoi gian 13 gio. Hon hop nay dugc
pha loang bang DCM (30ml), ra bang dung dich nuéc NaOH IM. Lép trong nudc
d3 tach duoc chiét bang DCM (3 x 30ml). Céc 16p hitu co két hop duoc rira bang
nude mudi (100ml), 1am khd trén NaxSOs, va co trong didu kién 4p suét giam. Cin
thu duoc tinh ché theo phuong phap sdc ky trén silicagel (0% dén 30% MeOH trong
DCM) dé tao ra hop chit néu ¢ tidu d& muc nay (114,7mg, 62%). LCMS theo tinh
toan cho C19HzeF3N4Os (M+H)": m/z = 447,2; theo thu nghi€ém 447,2.

Buéce 3. 4-[(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-(triflometyl)piperidin-1-yl]-3-
nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

BOCHN \O’CF:a

N
S NO,

N
AcO

Ac20 (2,0ml, 21mmol) dugc bd sung vao tert-butyl [(3S,5R)-1-(3-nitro-1-

oxido-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-yl)-5-(triflometyl)piperidin-3-
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yl]carbamat (114,7mg, 0,2569mmol). Hon hop phan tmg nay dugc dun noéng & 90°C
trong thoi gian 1 gio. Sau khi lam gidm nhiét do dén nhiét do trong phong, hdn hop
phan Gng nay dugc cd trong didu kién &p suét giam. Cin dugc pha lodng bang DCM,
va 16t vao dung dich nuéc Na,CO3 bdo hoa ¢ 0°C. Lép nudce phan tach dugce chiét
tiép bang DCM (3 lan). Céc 16p hitu co két hop dugc ria bang nudce mudi, 1lam khb
trén NaySOs, va c0 trong didu kién ap suit giam. Cin thu dugc tinh ché theo phuong
phap sic ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop chét néu
& tiéu dé muc nay ¢ dang bot ran mau nau (92,3mg, 74%). LCMS theo tinh todn cho
Co1HpF3N4Os (M+H)": m/z = 489,2; theo thir nghiém 489,2.

Budc 4. 3-amino-4-[(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-
(triflometyl)piperidin-1-yl]-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

BOCHNUCF::,

N
NH,
l

N
7
AcO

AcOH (2,0ml) duogc bd sung vao hon hop gdm 4-[(3S,5R)-3-[(tert-butoxycar-
bonyl)amino]-5-(triflometyl)piperidin-1-yl]-3-nitro-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat (92,3mg, 0,189mmol) va bot sit (295,6mg,
5,293mmol). Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 3 gio.
Hon hop phan ing nay dugc pha lodng bang EtOAc, loc qua dém diatomit (duoc rira
oiai bang EtOAc). Dich loc duge rira bang dung dich nude NaCOs3 bao hoa, 1am kho
trén NapSOs4, va co dé tao ra hop chét tho néu & tiéu dé muc nay & dang rin mau tdi
(86,6mg). San phdm tho duge stt dung truc tiép & budc tiép theo khong can tinh ché
thém. LCMS theo tinh toan cho Ca1HzoF3NsOs (M+H)": m/z =459,2; theo thu
nghiém 459,2.
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Buéce 5. 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-yl]-
carbonyl}amino)-4-[(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-
(triflometyl)piperidin-1-yl]-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

BocHNUCFe,F
Ny N F
- N

~O

N/ e) NHBoc
AcO

DMEF (2,0ml) duoc bd sung vao hon hop gbm 3-amino-4-[(3S,5R)-3-[(tert-bu-
toxycarbonyl)amino]-5-(triflometyl)piperidin-1-yl]-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl ~ axetat  (86,6mg, 0,189mmol), axit  5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxylic (89,5mg,
0,251mmol), va HATU (221,8mg, 0,5833mmol), tiép theo la DIPEA (164,3mg,
1,271mmol). Hon hop phan tng nay dugc khudy & 45°C trong thoi gian 14 gio, va
sau d6 dugc cb trong didu kién ap suit giam. Can thu duoc tinh ché theo phuong
phap sic ky trén silicagel (0% dén 100% EtOAc trong hexan) dé tao ra hop chét néu
& tidu d8 muc nay ¢ dang ban ddu mau tdi (110,3mg, 73%). LCMS theo tinh toén cho
C36H4FsNsO7S (M+H)": m/z = 797,3; theo thir nghiém 797,3.

Budc 6. 5-amino-N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-

carboxamit

Dung dich nuéc NaOH 1,0M (1,00ml, 1,00mmol) dugc bd sung vao dung
dich chua 3-({[5-[(tert-butoxycarbonyl)amino]-2—(2,6-diﬂorophenyl)-1,3-thiazol-4-
yl]carbonyl }amino)-4-[(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-
(triflometyl)piperidin-1-y1]-6,7-dihydro-5 H-xyclopenta[ 5]pyridin-7-yl axetat
(110,3mg, 0,1384mmol) trong THF (1,0ml), tiép theo 1a MeOH (2,0ml). Hodn hop
phan Ung nay dugc khudy & nhiét @ trong phong trong thoi gian 1 gio, va sau do
duogc cd trong diéu kién 4ap suét giam. DCM (2,0ml) dugc bd sung vao can thu duoc,
tiép theo 1a TFA (2,0ml). Hon hop nay dugc khudy & nhiét do trong phong trong thoi
gian 30 phut, va sau d6 dugc co trong diéu kién 4p suit giam. Cin thu dugc tinh ché
bing cach dp dung phuong phép sic ky long cao 4p dao pha (RP-HPLC) (cot C18

XBridge™, rira giai bang gradien MeCN/nuge chia 0,1% NH4OH, voi luu tbe
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30ml/phut) @8 tao ra ca hai chat dong phan khong d6i quang ctia hop chit néu ¢ dé
muc ndy & dang rin mau tréng (mdi chit 9,3mg, tdng hiéu suat 24%).

Chét ddng phan khong déi quang 1. Dinh thit nhat. Thoi gian luu 2,044 phit,
LCMS theo tinh toan cho CagHauFsNeO.S (M+H)": m/z = 555,2; theo thir nghiém
555,0.

Chét déng phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 2,163 phut,
LCMS theo tinh toan cho C24H24FsNO2S (M+H)": m/z = 555,2; theo thur nghiém
555,0.

Céc chit dong phan khong d6i quang nay tuong Umg voi cac chit déng phan
khong d6i quang (7R) va (7S) cua hop chit néu ¢ dé muc nay.

Vidu45
N-{4-[(3 S,5R)-3-amino-5-metylpiperidin- 1-y1]-7-hydroxy-6,7-dihydro-5H-xyclope-
nta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

N 4 N/lF
N (0]
HO

Bude 1: Tert-butyl [(3S,5R)-5-metyl-1-(3-nitro-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat

o N
><wor
N (“)+
l\/N~o_
N

Hdn hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[5]pyridin (19,4mg,
0,10mmol), tert-butyl [(3S,5R)-5-metylpiperidin-3-yl]carbamat (22,0mg, 0,10mmol)
va trietylamin (40,9ul, 0,29mmol) trong ruqu isopropylic (0,224ml) dugc khudy &
100°C trong thoi gian 40 phut. Hon hop phan tng nay dugc co trong chén khong va
cin duoc tinh ché bing cot sdc ky trén silicagel bang cach str dung CombiFlash® (0%

dén 50% EtOAc trong hexan) dé tao ra hop chét néu & tiéu dé muc nay & dang bot
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mau vang nhat (36,8mg, 100%). LCMS theo tinh todn cho Ci9H29N4O4 (M+H)*:
m/z =377,1. Theo thr nghiém: 377,1.

Buéce 2: Tert-butyl [(3S,5R)-5-metyl-1-(3-nitro-1-oxido-6,7-dihydro-5H-xyclopenta-
[b]pyridin-4-yl)piperidin-3-yl]carbamat

2

N O

g+
N*
OI'

mCPBA (25,0mg, 0,112mmol) dugc bd sung vao dung dich chira tert-butyl
[(3S,5R)-5-metyl—1-(3-nitro-6,7-dihydro-5H—xyclopenta[b]pyridin-4-yl)piperidin—3-
yl]carbamat (32,3mg, 0,086mmol) trong DCM (0,50ml) & 0°C. Hon hop phan tGng
nay duogc khudy & nhiét do trong phong trong thoi gian 1 gio. Hon hop nay duge xu
Iy bang dung dich Na;$203, tiép theo 1a dung dich NaOH 1N, va khudy trong thoi
gian 30 phut & nhiét do trong phong. Lép hitu co duge tach, sdy kho, loc va ¢ trong
chan khéng dé tao ra san pham N-oxit tho. San pham tho duge tinh ché theo phuong
phap LC-MS didu ché (cot C18 Sum OBD™ diéu ché XBridge™, 30x10mm,
60ml/phut, rira giai bang gradien MeCN va nuéc v6i 0,1% NH4OH) dé tao ra hop
chét néu & tiéu dé muc nay (20mg, 40%). LCMS theo tinh todn cho CioH29N4Os
(M+H)": m/z =393,2. Theo thit nghiém: 393,1.

Bude 3: 4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-yl }-3-nitro-
6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

0N
XY
O NQ
SN

Yo !
0]

Acy0 (15,6mg, 0,153mmol) dugce bd sung vao N-oxit tert-butyl [(3S,5R)-5-
metyl-1-(3-nitro-1-oxido-6,7-dihydro-5H-xyclopenta[ ]pyridin-4-yl)piperidin-3-
yl]carbamat (10,0mg, 0,026mmol) trong 6ng nghiém da dugc bit kin. Hon hop phéan
tng nay duge dun néng & 90°C trong thoi gian 30 phut va sau d6 dung dich nay
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dugc cd trong diéu kién ap sut giam. Sau do, can nay dugc hoa tan trong DCM, sau
d6 dugc rét vao dung dich Na;COs dd duge lam lanh béng nudc da. Lép nude dugce
chiét bing DCM hai lan. Céc 16p hitu co két hop dugc sdy khd, loc va cd trong didu
kién ap suit giam dé tao ra hop chét néu & tiéu d& muc nay & dang bot mau trang duc
(11,2mg, 95%). LCMS theo tinh toan cho C21H31N4Os (M+H)": m/z=435,2. Theo
thir nghiém: 435,1.

Budc 4: 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat
Ox-N
Ty
RIS

yo
@)

Hon hop g06m 4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-
y1}-3-nitro-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (11,2mg, 0,026mmol),
AcOH (73,3ul) va bot sat (14,4mg, 0,26mmol) duoc khudy & nhiét do trong phong
trong thoi gian 3 gio. Hon hop phan Gmg nay dugc pha loang bang EtOAc, loc va rira
béng EtOAc bd sung. Dich loc dugce c6 trong chan khong, va cén dugc pha lodng
bang EtOAc va trung hoa bang Na,CO; dung dich. Hon hop nay duge khudy & nhiét
do trong phong trong thoi gian 30 phit. Lép hitu co duge tach, lam kho trén NazSOsq,
loc va c6 trong chén khong dé tao ra hop chét néu & tidu dé muc nay o dang ran mau
hoi vang (10,0mg, 96%). LCMS theo tinh toan cho C21H3sNsOs (M+H)™:
m/z =405,2. Theo thur nghiém: 405,1.
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Bude 5: 4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-y1}-3-({[6-
(2,6-diflorophenyl)-5-flopyridin-2-yl]carbonyl}amino)-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat

H
O_N
*IU’FE:E
N w NTY
z 0
No

@)

Hbn hop gém 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-
peridin-1-y1}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (12,0mg,
0,030mmol), axit  6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic  (9,0mg,
0,036mmol), HATU (28,2mg, 0,074mmol) trong DMF (0,07ml) va DIPEA (11,5mg,
0,089mmol) dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Hon hop phéan
{mg nay duge loc, 6 va tinh ché theo phuong phap LC-MS diéu ché (cot C18 5um
OBD™ didu ché XBridge™, 30x10mm, 60ml/phut, rira giai bang gradien MeCN va
nuée voi 0,1% NHsOH) dé tao ra hop chét néu & tiéu d& muc nay c6 cong thirc
(11mg, 58%). LCMS theo tinh toan cho Cs3H37F3NsOs (M+H)": m/z = 640,3. Theo
thir nghiém: 640,1.

Budc 6: N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diﬂorophenyl)-5-ﬂopyridin—2-carboxamit

Hon hop gom 4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-
y1}-3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-ylJcarbonyl} amino)-6,7-dihydro-5H-x-
yclopenta[ p]pyridin-7-yl axetat (10,2mg, 0,0159mmol), MeOH (0,2ml), THF (0,1ml)
va dung dich nuéc NaOH 1,0M (0,10ml, 0,10mmol) duoc khuéy O nhiét do trong
phong trong thoi gian 30 phut, sau d6 duge lam bay hoi trong didu kién ap suit giam.

Chét tho thu dugc chat trung gian dugc hoa tan trong DCM (0,2ml), va TFA
(0,16ml, 2,1mmol) dugc bd sung vao. Hon hop phén tng nay duoc khuéy & nhiét do
trong phong trong thoi gian 30 phit. Dung méi dugc loai bo trong diéu kién 4p suét
giam. Can dugc pha lodng bang 4ml MeOH, loc va tinh ché theo phuong phap LC-
MS diéu ché (c6t C18 5pm OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, ria
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giai bang gradien MeCN va nude voi 0,1% NH4OH) dé tao ra ca hai chét dong phan
khong ddi quang ctia hop chit néu ¢ d& muc nay & dang bot mau trang. Theo phan
tich sic ky long cao ap (Waters SunFire™ C18, 2,1 x 50mm, 5pum; luu tbe 3ml/phut;
thé tich nap 2pl; gradien tr 2% dén 80% B trong 3 phut (A = nude v6i 0,025% TFA,
B = MeCN)) c4c chit dong phan khong d6i quang nay c6 cac tinh chét dudi day:

Chét ddng phan khong dbi quang 1. Dinh tht nhat. Thoi gian luu 1,805 phut,
LCMS theo tinh toan cho CagHa7F3NsOy (M+H)™: m/z =498,2. Theo thtr nghiém:
498,1.

Chét ddng phan khong déi quang 2. Dinh tht hai. Thoi gian luu 1,942 phut,
LCMS theo tinh toan cho CagHarF3NsOx (M+H)™: m/z =498,2. Theo thir nghiém:
498,1.

Vidu 46

3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit

pee

/ O NH,

Bude 1: 3-({[3-[(tert-butoxycarbonyl)amino]-6-(2,6-diflorophenyl)-5-flopyridin-2-y-
I]carbonyl}amino)-4-{(3S,5R)-3- [(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-
yl}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

s

O/v, 0

Hon hop gdm 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5 -metylpi-

peridin-1-y1}-6,7-dihydro-5H-xyclopenta[ b|pyridin-7-yl axetat (13,0mg,

0,032mmol), axit 3-[(tert-butoxycarbonyl)amino]-6-(2,6-diflorophenyl)-5-flopyridin-
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2-carboxylic (14,2mg, 0,039mmol), HATU (30,5mg, 0,080mmol) trong DMF
(0,09ml) va DIPEA (0,019ml, 0,096mmol) dugc khuéy & nhiét do trong phong trong
thoi gian 16 gid. Hon hop phan Gng nay dugc pha lodng bing MeOH va tinh ché
theo phuong phap LC-MS didu ché (cot C18 Spm OBD™ diéu ché XBridge™,
30x10mm, 60ml/phut, rira giai bang gradien MeCN va nudc voi 0,1% NH4OH) dé
tao ra hop chat néu & tiéu dé muc nay ¢ dang bot mau tréng (14,2mg, 59%). LCMS
theo tinh toan cho C3sHasF3NsO7 (M+H)": m/z = 755,3. Theo thir nghiém: 755,1.

Buéc 2: 3-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin- 1-y1]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-

carboxamit

Hon hop gom 3-({[3-[(tert-butoxycarbonyl)amino]-6-(2,6-diflorophenyl)-5-fl-
opyridin-Z-yl]carbonyl}amino)—4-{(3S,5R)-3-[(tert—butoxycarbonyl)amino]-5—
metylpiperidin-1-yl}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl ~ axetat (14,2mg,
0,019mmol), MeOH (0,22ml), THF (0,12ml) va dung dich nuéc NaOH 1,0M
(0,12ml, 0,12mmol) dugc khudy & nhiét do trong phong trong thoi gian 20 phut. Sau

d6, dung moi dugc 1am bay hoi trong dilu kién &p suit giam.

Chét trung gian thd dugc hoa tan trong DCM (0,19ml), va TFA (0,19ml,
2,5mmol) duge bd sung vao. Hon hop phan tmg nay duoc khudy & nhiét do trong
phong trong thoi gian 20 pht, tiép d6 duoc lam bay hoi trong diéu kién ap suat
giam. Can dugc pha loang biang MeOH, loc va tinh ché theo phuong phip LC-MS
didu ché (cot C18 5pm OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, rira gidi
bang gradien MeCN va nude vé6i 0,1% NH4OH) dé tao ra ca hai chat déng phan
khong dbi quang ctia hop chét néu & dé& muc nay & dang bot mau trang. Theo phan
tich sic ky long cao ap (Waters SunFire™ C18, 2,1 x 50mm, Sum; luu tbc 3ml/phut;
thé tich nap 2pl; gradien tr 2% dén 80% B trong 3 phut (A = nudc v6i 0,025% TFA,
B = MeCN)) cic chat dong phan khong d6i quang c6 cac tinh chat dudi day:

Chét ddng phan khong d6i quang 1. Dinh tht nhét. Thoi gian lvu 1,775 phut,
LCMS theo tinh toan cho CaHasF3NgO2 (M+H)": m/z=1513,2. Theo thir nghiém:
513,1.
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Chét ddng phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 1,853 phut,
LCMS theo tinh todn cho CagHasF3NeO2 (M+H)*: m/z=513,2. Theo thir nghiém:
513,1.

Céc chét ddng phan khong d6i quang nay tuong (mg véi céc chét déng phan

khong dbi quang (7R) va (7S) ctia hop chit néu ¢ dé muc nay.
Vidu 47

5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl] -7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

N H N’S F
| X Nm/g\/

N NH,
HO
Buéce 1: 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1.3 -thiazol-4-yl]-
carbonyl}amino)-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino] -5-metylpiperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

ey AR
gt

g
T
O
Hon hop gdm 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpip-
eridin-1-y1}-6,7-dihydro-5 H-xyclopenta[ b]pyridin-7-yl axetat (13,0mg, 0,032mmol),
axit  5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxylic
(13,7mg, 0,040mmol), HATU (30,5mg, 0,080mmol) trong DMF (0,09ml) va DIPEA
(12,5mg, 0,096mmol) duoc khudy & nhiét do trong phong trong thoi gian 16 gio. Hon
hop phan tng nay dugc pha lodng bang MeOH va tinh ché theo phuong phap LC-MS
didu ché (cot C18 S5um OBD™ didu ché XBridge™, 30x10mm, 60ml/phut, rira gii
bang gradien MeCN va nudc véi 0,1% NHsOH) @8 tao ra hop chit néu & tiu dé muc
nay & dang bot mau trang (12,4mg, 52%). LCMS theo tinh todn cho C3sHasFaNeO7S
(M-+H)": m/z = 743,3. Theo thir nghiém: 743,3.
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Budc 2: 5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1,3-thiazol-4-

carboxamit

Hbn hop gdm 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-
thiazol-4-yl]carbonyl }amino)-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-
metylpiperidin-1-yl}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl ~ axetat (12,4mg,
0,0167mmol), MeOH (0,2ml), THF (0,1ml) va dung dich nu¢c NaOH 1,0M (0,11ml,
0,11mmol) dugc khudy & nhiét do trong phong trong thoi gian 20 phut. Cac dung
mbi hitu co va nude duge loai bé trong diéu kién ap sudt giam dé tao ra chét trung
gian tho, ma dugc hoa tan trong DCM (0,2ml), tiép theo bd sung TFA (0,17ml,
2,2mmol). Hon hop phan tmg nay dugc khudy & nhiét do trong phong trong thoi gian
20 phut. Sau khi loai bé dung mdi trong diéu kién 4p suat giam, cin dugc pha lodng
bing MeOH, loc va tinh ché theo phuong phép LC-MS diéu ché (cot C18 Spm
OBD™ diéu ché XBridge™, 30x10mm, 60ml/phit, rira giai bang gradien MeCN va
nuée véi 0,1% NHyOH) dé tao ra ca hai chét ddng phan khong dbi quang ctia hop
chét néu ¢ dé muc nay & dang bdt mau trang. Theo phan tich sic ky léng cao 4p
(Waters SunFire™ C18, 2,1 x 50mm, Sum; luu tbe 3ml/phut; thé tich nap 2ul;
gradien tur 2% dén 80% B trong 3 phut (A = nudc v6i 0,025% TFA, B = MeCN)) cac
chét ddng phan khong ddi quang c6 cac tinh chét dudi day:

Chét ddng phan khéng ddi quang 1. Pinh thu nhét. Thoi gian luu 1,693 phut,
LCMS theo tinh todn cho Ca4H27F2NsO2S (M+H)*: m/z =501,2. Theo thit nghiém:
501,1.

Chat ddng phan khong dbi quang 2. Dinh thir hai. Thoi gian luu 1,824 phut,
LCMS theo tinh toan cho Ca4Ha7FaNsO2S (M+H)": m/z =501,2. Theo thir nghiém:
501,1.

Céc chit déng phan khong d6i quang nay twong (mg véi cac chét dong phan

khong @i quang (7R) va (7S) ctia hop chét néu & d& muc nay.
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Vidu 48

3-amino-N-{4-[(3R,4R,58)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3 -yl}-6-(2,6-diflorophenyl)-5-flopyridin-2-

OH

ZN*(T F F
N H N” I F
e

O NH,

carboxamit
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HO
Budc 1: Tert-butyl {(3R,4R,5S)-1-[3-({[3-[(tert-butoxycarbonyl)amino]-6-(2, 6-diflo-
rophenyl)-5-flopyridin-2-yl]carbonyl} amino)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]-4-hydroxy-5-metylpiperidin-3-yl}carbamat

OH
N

o N
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Hdn hop gdm (3R,4R,5S)-1-[7-(axetyloxy)-3-amino-6,7-dihydro-5H-xyclope-
nta[b]pyridin-4-yl]-3-[(z‘ert—butoxycarbonyl)amino]-5-mety1piperidin-4-yl axetat
(11,0mg, 0,024mmol), axit 3-[(tert-butoxycarbonyl)amino]-6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxylic (12mg, 0,03mmol), HATU (33mg, 0,09mmol) trong DMF
(0,09ml) va DIPEA (23mg, 0,18mmol) dugc khudy & nhiét do trong phong trong thoi
gian 16 gid. Hon hop phan Gng nay dwoc pha loang bang dung dich NaOH 1IN
(0,5ml) va MeOH (0,5ml). Hon hop phan tng nay duge khudy & nhiét do trong
phong trong thoi gian 1 gid. Sau khi c6 trong chén khong, 16p nudce dugc chiét bang
DCM ba lan. Céc 1ép hitu co két hop duogc séy kho, loc va c6 trong diéu kién ap suét
giam dé tao ra sén phdm tho, ma dugc tinh ché theo phwong phap LC-MS diéu ché
(cot C18 5um OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, rira giai bang
gradien MeCN va nude véi 0,1% NH4OH) dé tao ra hop chit néu & tiéu dé muc nay
¢ dang bot mau tring. LCMS theo tinh toan cho C3sHasF3NsO7 (M+H)": m/z =729,3;
theo thir nghiém: 729,4.
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Buéc 2: 3-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-
hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-3 -yl}-6-(2,6-diflorophenyl)-5-

flopyridin-2-carboxamit

Hdn hop gdm tert-butyl {(3R,4R,59)-1-[3-({[3-[(tert-butoxycarbonyl)amino]-
6-(2,6-diflorophenyl)-5-flopyridin-2-yl]carbonyl} amino)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]-4-hydroxy-5-metylpiperidin-3-yl } carbamat (7,0mg,
0,0lmmol) va 4,0M TFA trong DCM (2,0ml) dugc khudy & nhiét do trong phong
trong thoi gian 1 gio. Sau khi loai bé dung mdi trong diu kién 4p suat giam, cdn
dugc pha lodng bang MeOH, loc va tinh ché theo phuong phéap LC-MS diéu ché (cot
C18 5um OBD™ didu ché XBridge™, 30x10mm, 60ml/phtt, rira giai bing gradien
MeCN va nuée v6i 0,1% NH4OH) dé tao ra ca hai chit dong phan khong ddi quang
cta hop chit néu & dé muc nay & dang bot mau tring. Theo phén tich sdc ky 16ng cao
ap (Waters SunFire™ C18, 2,1 x 50mm, 5um; luu tbc 3ml/phut; thé tich nap 2ul;
gradien tu 2% dén 80% B trong 3 phut (A = nude vé6i 0,025% TFA, B = MeCN)),
c4c chét dong phan khong d6i quang c6 cac tinh chét duéi day:

Chit ddng phan khong dbi quang 1. Dinh tht nhét. Thoi gian lwu 1,450 phut,
LCMS theo tinh toan cho CagHasF3NgOs (M+H)™: m/z =529,2. Theo thtt nghiém:
529,2.

Chét ddng phan khong d6i quang 2. Dinh th(r hai. Thoi gian luu 1,506 phut,
LCMS theo tinh toan cho CagHasF3NgOs (M+H)": m/z=1529,2. Theo thir nghiém:
529,2.

Céc chit dong phan khong d6i quang nay tuong ung véi cac chét dong phan

khong @i quang (7R) va (7S) cta hop chét néu & dé muc nay.
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Vidu49

5-amino-N-{4-[(3R,4R,58)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-2-(2,6-diflorophenyl)-1.3 -thiazol-4-

OH

N NE F
z NH
N O 2

HO

carboxamit

Budc 1: Tert-butyl {(3R,4R,5S)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2, o6-diflo-
rophenyl)-1,3-thiazol-4-yl]carbonyl} amino)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]-4-hydroxy-5-metylpiperidin-3-yl } carbamat

OH

O’

gj 0 HN\«O7<

HO

Hdn hop gém (3R,4R,5S)-1-[7-(axetyloxy)-3-amino-6,7-dihydro-5 H-xyclope-
nta[b]pyridin-4-yl]-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-4-yl axetat
(11,0mg, 0,024mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-
1,3-thiazol-4-carboxylic (12mg, 0,032mmol), HATU (33mg, 0,09mmol) trong DMF
(0,09ml) va DIPEA (23mg, 0,18mmol) dugc khudy & nhiét do trong phong trong thoi
gian 16 gio. Hon hop phan ung nay dugc pha lodng bang dung dich NaOH IM
(0,5ml) va MeOH (0,5ml). Hon hop phan ung nay dugc khudy & nhiét do trong
phong trong thdi gian 1 gid, va sau do dugc co trong diéu kién ap suit giam. Lép
nuée thu duge duoge chiét bing DCM ba 1dn. Céc 16p hitu co két hop duge say kho,
loc va cb trong diéu kién ap sudt giam dé tao ra san pham thd, ma dugc tinh ché theo
phuong phép LC-MS diéu ché (cot C18 5pm OBD™ diéu ché XBridge™, 30x10mm,
60ml/phut, rira giai bang gradien MeCN va nudce véi 0,1% NH4OH) dé tao ra hop
chit néu ¢ tiéu d& muc nay & dang bdt mau tring. LCMS theo tinh toan cho

C34H43FaNgO7S (M+H)": m/z = 717,3. Theo tht nghiém: 717,3.
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Buéde 2: 5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-
hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-3 -y1}-2-(2,6-diflorophenyl)-1,3-

thiazol-4-carboxamit

Hon hop gdm tert-butyl {(3R,4R,55)-1-[3-({[5-[(tert-butoxycarbonyl)amino]-
2-(2,6-diflorophenyl)-1,3-thiazol-4-yl]carbonyl} amino)-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]-4-hydroxy-5-metylpiperidin-3-yl }carbamat (7,0mg,
0,0lmmol) va 4,0M TFA trong DCM (2,0ml) dugc khudy & nhiét d trong phong
trong thoi gian 1 gid. Sau khi loai bo dung mdi trong diéu kién ap suat giam, cin
dugce pha loang bing MeOH, loc va tinh ché theo phuong phap LC-MS didu ché (cot
C18 5um OBD™ didu ché XBridge™, 30x10mm, 60ml/phut, rira giai bang gradien
MeCN va nuée v6i 0,1% NHsOH) dé tao ra cé hai chét dong phan khong d6i quang
cta hop chat néu & dé fnuc nay ¢ dang bot mau trang. Theo phan tich sic ky 16ng cao
ap (Waters SunFire™ C18, 2,1 x 50mm, 5pm; luu tbc 3ml/phut; thé tich nap 2ul;
gradien tir 2% dén 80% B trong 3 phut (A = nudc v6i 0,025% TFA, B = MeCN)),

céc chét dong phan khong d6i quang nay c6 cac tinh chét duéi day:

Chét déng phan khong d6i quang 1. Dinh tha nhét. Thoi gian luu 1,325 phut,
LCMS theo tinh todn cho CagHarFaNgO3S (M+H)": m/z =517,2. Theo tht nghiém:
517,2.

Chét dong phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 1,378 phut,
LCMS theo tinh todn cho CaqH27FaNeO3S (M+H)*: m/z=517,2. Theo thir nghiém:
517,2.

Céc chét dong phan khong d6i quang nay twong ung voi cac chét ddng phan
khong d6i quang (7R) va (7S) ctia hop chét néu & d& muyc nay.

Vidu 50
N-{4-[(3 S)-3-aminopiperidin-1-yl]-7-0x0-6,7-dihydro-5SH-xyclopenta[b]pyridin-3-
y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-carboxamit

HzN*OF F
A _F
Ny N
N ©

el
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Buéc 1: Tert-butyl {(3S)-1-[3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-
yl]carbonyl}amino)-7-hydr0xy-6,7-dihydro-SH-xyclopenta[b]pyridin-4—yl]piperidin-

o N
XTOF F
NT o N
g:h“ )
N O
HO

Hon hop gdm 4-{(385)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-3-({[6-
(2,6-diflorophenyl)-5-flopyridin-2-yl]carbonyl }amino)-6,7-dihydro-5H-
xyclopenta[ b]pyridin-7-yl axetat (174mg, 0,28mmol), MeOH (0,7ml), THF (0,7ml)
va dung dich nuéc NaOH 1,0M (1,1ml, 1,1mmol) duogc khuéy 0 nhiét do trong

3-yl}carbamat

phong trong thoi gian 20 phut. Cac dung moi hitu co' dugc loai bo trong diéu kién ap
sudt giam. Lop nude duoc pha loang bang EtOAc va NH4Cl (dung dich nuéc), chiét
bang EtOAc hai 1An. Céc 16p hiru co két hop dugce sdy khd, loc va co trong diéu kién
ap suat giam 8 tao ra hop chét néu & tiéu d& muc nay co6 cong thie (151mg, 93%).
LCMS theo tinh toan cho C3oHs3E3NsOs (M+H)™: m/z=584,2. Theo thtr nghiém:
584,2.

Budc 2: Tert-butyl {(3S)-1-[3-({[6-(2,6-difloropheny])-5-flopyridin-2-
yl] carbonyl}amino)-7-0X0-6,7-dihydro-5H—Xyclopenta[b]pyridin-4-yl]piperidin-3 -

oN
XTOF F
0 NHN/|F
NT©
0o

Periodinan Dess-Martin (95mg, 0,22mmol) dugc bd sung tir tir vao dung dich

chura tert-butyl {(38)-1-[3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-

yl}carbamat

yl]carbonyl}amino)-7-hydr0xy—6,7-dihydro-5H—xyclopenta[b]pyridin—4-yl]piperidin-
3-yl}carbamat (100mg, 0,17mmol) trong DCM (0,8ml). Hon hop phan Gng nay dugc
khudy ¢ nhiét do trong phong trong thoi gian 40 phut. Hon hop phan tmg nay dugc
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trung hoa bang dung dich NaOH 1M, pha lodng bang MeOH, loc va ¢d trong chén
khong. San pham thd dugce tinh ché bang cot sic ky trén silicagel bang cach st dung
CombiFlash® (0% dén 100% EtOAc trong hexan) dé tao ra bdt mau nau nhat 1& hop
chit néu & tiéu dé muc nay (41mg, 41%). LCMS theo tinh todn cho CsoH31F3Ns5O4
(M+H)*: m/z = 582,2. Theo thtr nghiém: 582,2.
Buée 3: N-{4-[(3S)-3-aminopiperidin-1-yl]-7-0x0-6,7-dihydro-5H-
Xyclopenta[b]pyridin-3-yl}-6-(2,6-diﬂ0rophenyl)-5-ﬂopyridin-2-carboxamit

Hdn hop gbm tert-butyl {(35)-1-[3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-yl-
]carbonyl}amino)-7-oxo-6,7-dihydro-SH-Xyclopenta[b]pyridin-4-yl]piperidin—3-
yl}carbamat (6,0mg, 0,010mmol) trong DCM (0,05ml) va TFA (0,052ml, 0,68mmol)
duoc khudy ¢ nhiét do trong phong trong thoi gian 20 phut. Sau do, dung dich nay
duoc co trong diéu kién 4p suit giam. Cin dugc pha lodng bang MeOH, loc va tinh
ché theo phuong phép LC-MS didu ché (cot C18 Sum OBD™ diéu ché XBridge™,
30x10mm, 60ml/phut, rira giai bang gradien MeCN va nude véi 0,1% NH4OH) aé
tao ra hop chét néu & dé muc nay 6 dang bot mau tréng (2,2mg, 44%). LCMS theo
tinh toan cho CasHa3F3NsOy (M+H)": m/z = 482,2; theo thir nghiém: 482,3.
Vidu 51

N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl} -6-(4-etoxy-2,6-diflorophenyl)-5-flopyridin-

OH
N N/|F
N (@)

HO

Buéde 1: Axit 6-(4-etoxy-2,6-diflorophenyl)-5-flopyridin-2-carboxylic

0
HO F
N
/N
— O\_
FF
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Hon hop gdém (4-etoxy-2,6-diflorophenyl)axit boronic (0,11g, 0,54mmol),
metyl 6-bromo-5-flopyridin-2-carboxylat (0,14g, 0,60mmol), 1,4-dioxan (1,3ml),
DIPEA (0,19ml, 1,1mmol) va nuéc (0,03ml) dugc suc nito trong thoi gian 5 phut va
sau d6 bis(tri-tert-butylphosphin)paladi (0,056g, 0,11mmol) dugc bd sung vao. Hon
hop phan ting nay dugc dun néng ¢ 130°C trong thoi gian 2 gio. Hon hop nay dugc
loc va ¢d trong chan khong, va cdn dugc tinh ché bé“mg ot sdc ky trén silicagel béng
cach st dung CombiFlash® (0% dén 50% EtOAc trong hexan) dé tao ra este mong
mudn (0,27g, 60%). Este nay dugc hoa tan trong THF (1,0ml) va MeOH (1,0ml),
tiép theo dung dich nuéc NaOH 1,0M (2,0ml, 2,0mmol) duoc bd sung vao. Hon hop
phan ung nay duoc khudy & nhiét do trong phong trong thoi gian 1 gio, sau khi loai
bd dung mdi hitu co trong diéu kién 4p suit giam, can dugc trung hoa bang HCI. Lép
nuée duge chiét bang EtOAc hai lan. Cac 1ép hitu co két hop duogc duge lam khod
trén NazSOs, loc va ¢d trong chan khong @8 tao ra hop chit néu & tiéu d& muc nay.
LCMS theo tinh toan cho Ci4sH11FsNOs; (M+H)": m/z =298,1. Theo thit nghiém:
298,1.

Budce 2: Tert-butyl {(3R,4R,5S)-1-[3-({[6-(4-etoxy-2,6-diflorophenyl)-5-flopyridin-
2-y1]carbony1}amino)-7-hydroxy—6,7-dihydro-5H-Xyclopenta[b]pyridin-4-yl]-4-

w5

Hdn hop gom (3R,4R,5S)-1-[7-(axetyloxy)-3-amino-6,7-dihydro-5H—xyclope—

hydroxy-5-metylpiperidin-3-yl}carbamat

Z
= =z
\/:E'%

nta[b]pyridin-4-yl]-3-[(z‘ert-butoxycarbonyl)amino]-5-metylpiperidin-4-yl axetat
(12,4mg, 0,027mmol), axit 6-(4-etoxy-2,6-diflorophenyl)-5-flopyridin-2-carboxylic
(8,0mg, 0,027mmol), HATU (37mg, 0,098mmol) trong DMF (0,1ml) va DIPEA
(26mg, 0,20mmol) dugc khudy & nhiét do trong phong trong thoi gian 16 gio. Hon
hop phan ung nay dugc pha lodng bang dung dich NaOH IM (0,5ml) va MeOH
(0,5ml). Hon hop phéan tmg nay duoc khudy & nhiét do trong phong trong thoi gian 1
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gi0. Sau khi cd trong diu kién 4p suét giam, 16p nude dugc chiét bang DCM ba lan.
Céac lop hitu co két hop duoc sdy kho, loc va ¢ trong chén khong dé tao ra san pham
thd, ma duoc tinh ché theo phuong phap LC-MS diéu ché (cot C18 Spm OBD™ diéu
ché XBridge™, 30x10mm, 60ml/phtt, rira gidi bang gradien MeCN va nude v6i 0,1%
NH4OH) dé tao ra hop chét néu & tiéu dé muc nay & dang bot mau tréng. LCMS theo
tinh toan cho C33H3oF3NsOg (M+H)*: m/z = 658,3. Theo thtr nghiém: 658,3.

Bude 3: N-{4-[(3R,4R,55)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(4-etoxy-2,6-diflorophenyl)-5-

flopyridin-2-carboxamit

Hdn hop gdm tert-butyl {(3R,4R,5S)-1-[3-({[6-(4-etoxy-2,6-diflorophenyl)-5-
ﬂopyridin—z-yl]carbonyl}amino)-7-hydroxy-6,7-dihydr0-SH-xyclopenta[b]pyridin—4-
yl]-4-hydroxy-5-metylpiperidin-3-yl}carbamat (6mg, 0,01mmol) va 4,0M TFA trong
DCM (2,0ml) duoc khudy & nhiét do trong phong trong thoi gian 1 gio. Sau khi loai
bd dung moi trong didu kién 4p suit giam, can dugc pha lodng bang MeOH, loc va
tinh ché theo phuong phap LC-MS didu ché (cot C18 Spm OBD™ diéu ché
XBridge™, 30x10mm, 60ml/phut, rira giai bing gradien MeCN va nude véi 0,1%
NH4OH) dé tao ra ca hai chét dong phan khong d6i quang & dang bot mau trang.
Theo phén tich sic ky 16ng cao p (Waters SunFire™ C18, 2,1 x 50mm, Spm; luu tbe
3ml/phat; thé tich nap 2ul; gradien tir 2% dén 80% B trong 3 phut (A = nudc voi
0.025% TFA, B = MeCN)), céc chit dong phan khong déi quang ny c6 cac tinh chét
dudi day:

Chét dong phan khong d6i quang 1. Dinh thu nhét. Thoi gian luu 1,551 phut,
LCMS theo tinh todn cho CysH3iF3NsOs (M+H)": m/z =558,2. Theo thtr nghiém:
558,2.

Chét déng phéan khong d6i quang 2. Pinh thir hai. Thoi gian luu 1,608 phut,
LCMS theo tinh toan cho CasH31F3NsOs (M+H)": m/z=1558,2. Theo tht nghiém:
558,2.

Céc chit déng phan khong d6i quang nay tuong (mg vdi cac chét dong phan

khong ddi quang (7R) va (7S) ctia hop chét néu & dé muc nay.
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Vidu 52

N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1 -yl]-6,7-dihydro-5H-xyclo-
penta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit

OH
N 4 N/IF
N

Buéc 1: Tert-butyl {(3R,4R,55)-1-[3-({[6-(2,6-diflorophenyl)-5 -flopyridin-2-yl]car-
bonyl}amino)-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl]-4-hydroxy-5-
metylpiperidin-3-yl}carbamat

o K2
S aes

F F
F
H N/|
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N

Hbn hop gom tert-butyl [(3R,4R,5S)-1-(3-amino-6,7-dihydro-5H-xyclopental-
b]pyridin-4-yl)-4-hydroxy-5-metylpiperidin-3-ylJcarbamat (6,0mg, 0,017mmol), axit
6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic  (5,0mg, 0,02mmol), HATU
(15,7mg, 0,041mmol) trong DMF (0,05ml) va DIPEA (0,01ml, 0,05mmol) dugc
khudy ¢ nhiét do trong phong trong thoi gian 1 gio. Hon hop phéan Gng nay dugc pha
lodng bing EtOAc va Na;COs (dung dich nudc). Lop nude dugc chiét bang EtOAc
hai lan. Cac 16p hitu co két hop duoc sdy kho, loc va cd trong chan khong. San pham
thd tao ra dugc st dung truc tiép cho budc tiép theo. LCMS theo tinh toan cho
C31H3sE3NsO04 (MAH)™: m/z = 598,3. Theo thir nghiém: 598.2.

Bude 2: N—{4-[(3R,4R,5S)-3-amino-4-hydr0xy-S-metylpiperidin-1—y1]-6,7-dihydro-
5H-Xyclopenta[b]pyridin-3—yl}-6-(2,6-diﬂorophenyl)-5-ﬂopyridin-2—carboxamit

Hén hop gom fert-butyl {(3R,4R,55)-1-[3-({[6-(2,6-diflorophenyl)-5-
ﬂopyridin-2-yl]carbonyl}amino)-6,7-dihydro-SH-xyclopenta[b]pyridin-4-y1]-4-
hydroxy-5-metylpiperidin-3-yl}carbamat (6,0mg, 0,010mmol), DCM (0,09ml) va
TFA (0,085ml, 1,1mmol) dugc khuéy & nhiét do trong phong trong thoi gian 20 phut.

Sau khi ¢d, cdn dugc pha lodng bang MeOH, loc va tinh ché theo phuong phap LC-
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MS didu ché (cot C18 5pm OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, ria
giai bang gradien MeCN va nude v6i 0,1% NH4OH) dé tao ra hop chat néu & dé muc
nay ¢ dang bdt mau tréng (4,6mg, 92%). LCMS theo tinh todn cho Ca6H27F3N502
(M+H)": m/z = 498,2. Theo thir nghi¢ém: 498,3.

Vidu 53

5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro- 5H-xyclopental-
b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-carboxamit

HZN\O Fp/o\
Ny N F
| SN NW
P NH
N @) 2
HO

Budc 1. Metyl 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-metoxyphenyl)-1,3-
thiazol-4-carboxylat

X
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Metyl 2-bromo-5-[(tert-butoxycarbonyl)amino]-1,3 -thiazol-4-carboxylat (tur
Vi du 1 buéc 3, 104mg, 0,309mmol), axit (2,6-diflo-3-metoxyphenyl)boronic (do
Aldrich cung cip, 207mg, 1,10mmol), dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-
yl)phosphin-(2'-aminobiphenyl-2-yl)(clo)paladi ~ (theo ty e 1:1) (37,5mg,
0,0477mmol), va kali phosphat (276mg, 1,30mmol) dugc bd sung vao binh. Binh
nay dugc day kin béng nat xody PTFE, sau d6 duoc suc nito ba lan. 1,4-dioxan
(4,0ml) dugc bd sung vao, tiép theo 1a nudc da duge khir oxy (2,0ml). Hon hop nay
duoc dun nong & 40°C trong thoi gian 1 gio. Hon hop phan tng dugc giam nhiét do
dén nhiét do trong phong. Axit (2,6-diflo-3-metoxyphenyl) boronic bd sung (262mg,
1,39mmol) va dixyclohexyl(2',4',6'"-triisopropylbiphenyl-2-yl)phosphin-(2'-
aminobiphenyl-2-yl)(clo)paladi (theo ty 1€ 1:1) (40,2mg, 0,051 1mmol) duge bd sung
vao. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 15 gio. Hén
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hop nay dugc loc qua dém diatomit (dugc rira giai bang EtOAc) va cd. Can duoc
tinh ché trén silicagel (rira giai bing 0% dén 50% EtOAc trong hexan) dé tao ra hop
chét néu ¢ tidu d& muc nay ¢ dang rin mau tring (48,5mg, 39%). LCMS theo tinh
toan cho C17H19F2N>0sS (M+H)*: m/z = 401,1; theo thir nghiém: 401, 1.

Bude 2. Axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-metoxyphenyl)-1,3-

0
e¥os

o< s
HNE/'N F
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O

thiazol-4- carboxylic

MeOH (1,5ml) dugc bd sung vao hon hop gdm metyl 5-[(tert-butoxycarbony-
1)amin0]-2—(2,6-diﬂo—3-metoxyphenyl)-1,3-thiazol-4-carboxylat (48,5mg,
0,121mmol) va lithi hydroxit, monohydrat (37mg, 0,89mmol), tiép theo nuédc
(1,5ml). H3n hop phan tng nay dugc khudy & 60°C trong thoi gian 3,5 gio. Hon hop
phan tng dugc gidm nhi€t do dén nhiét do trong phong va dung dich nudc
hydroclorua 4,0M (0,25ml, 0,99mmol) dugc bd sung dé diéu chinh do pH nam trong
khoang 1 dén 2. Hon hop nay dugc pha loang bang EtOAc (50ml) va nude mubi
(50ml). Lép nudce duge chiét tiép bang EtOAc (2 x 50ml). Céac chiét pham hiru co két
hop dugc lam kho trén NaaSO4 va cb trong diu kién 4p suat giam dé tao ra hop chét
néu & tidu d& muc nay ¢ dang rin mau trang ma dugc st dung tryc tiép & budc tiép
theo khong can tinh ché thém (52,2 mg). LCMS theo tinh toan cho CisHi7F2N205S
(M+H)": m/z =387,1. Theo thir nghi¢m: 387,1.

Bude 3: 3-({ [5-[(tert-butoxycarbonyl)amino]-2-(2,6-diﬂ0-3-metoxyphenyl)- 1,3-
thiazol-4-yl]carbonyl}amino)-4-{(3S)-3- [(tert-butoxycarbonyl)amino]piperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat
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Hdn hop gdm 3-amino-4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (10,0mg, 0,0256mmol), axit 5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-carboxylic
(9.9mg, 0,026mmol) va HATU (24,3mg, 0,064mmol) trong DMF (0,06ml) va
DIPEA (0,014ml, 0,077mmol) dugc khudy & nhiét do trong phong trong thoi gian 4
gio. Hon hop nay dugc pha lodng bing MeOH va tinh ché theo phuong phap LC-MS
didu ché (cot C18 5pm OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, rira giai
bang gradien MeCN va nudc v6i 0,1% NH4OH) dé tao ra hop chét néu & tiéu dé& muc
nay ¢ dang bot mau trang (3,2mg, 16%). LCMS theo tinh toan cho C3¢HasF2NsOgS
(M+H)": m/z = 759,3. Theo thtt nghi¢ém: 759,3.

Buéc 4: 5-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xy-
clopenta[b]pyridin-3-yl}-2-(2,6-diflo-3-metoxyphenyl)-1.3 -thiazol-4-carboxamit

Hon hop gdm 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-
metoxyphenyl)-1,3-thiazol-4-yl]carbonyl }amino)-4-{(3:5)-3-[(terz-
butoxycarbonyl)amino]piperidin-1-yl}-6,7 -dihydro-5H-xyclopenta[b]pyridin-7-yl
axetat (3,2mg, 0,0042mmol), MeOH (50pl), THF (25ul) va dung dich nudce NaOH
1,0M (27ul, 0,027mmol) dugc khudy & nhiét do trong phong trong thoi gian 20 phut.
Céc dung mdi hitu co dugc loai bo trong diéu kién &p suét giam dé tao ra chét trung
gian tho, ma dugc hoa tan trong DCM (0,04ml), va sau d6 TFA (0,043ml, 0,56mmol)
dugc bd sung vao. Hon hop phan Gng nay dugc khudy & nhiét do trong phong trong
thoi gian 20 phut. Sau khi ¢6 trong didu kién 4p sudt giam, cin duge pha lodng bang
MeOH, loc va tinh ché theo phuong phap LC-MS diéu ché (cot C18 5um OBD™
didu ché XBridge™, 30x10mm, 60ml/phut, rira gii bang gradien MeCN va nuée véi
0,1% NH4OH) dé tao ra ca hai chét dong phan khong d6i quang cua hop chét néu &
dé muc nay & dang bot mau trang. Theo phén tich sic ky long cao 4ap (Waters
SunFire™ C18, 2,1 x 50mm, 5um; luu téc 3ml/phut; thé tich nap 2pl; gradien tir 2%
dén 80% B trong 3 phit (A = nudc v6i 0,025% TFA, B = MeCN)) céc chit dong
phan khong d6i quang nay céc tinh chét dudi day:

Chét ddng phan khong d6i quang 1. Dinh thu nhét. Thoi gian lwu 1,855 phit,
LCMS theo tinh toan cho CagHa7FaNeO3S (M+H)": m/z=517,2. Theo thtr nghiém:
517,2.
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Chét ddng phan khong dbi quang 2. Dinh tht hai. Thoi gian luu 1,841 phut,
LCMS theo tinh toan cho CasH27FaNgO3S (M+H)™: m/z=1517,2. Theo thir nghiém:
517,2.

Céc chat dong phan khong d6i quang nay tuong ung voi cac chét dong phan

khong ddi quang (7R) va (7S) ctia hop chit néu ¢ dé muc nay.
Vidu 54

5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-carboxamit

N S
2
N
HO
Budc 1: 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-metoxyphenyl)-1,3-
thiazol-4-yl]carbonyl}amino)-4-{(3S,5R)-3- [(tert-butoxycarbonyl)amino]-5-
metylpiperidin-1-yl}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

N/ e} HN\gO
Fo T

Hbn hop gdm 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-
peridin-1-yl}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (10,0mg,
0,025mmol), axit 5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-metoxyphenyl)-1,3-
thiazol-4-carboxylic (9,6mg, 0,025mmol), HATU (23,5mg, 0,062mmol) trong DMF
(0,06ml) va DIPEA (0,013ml, 0,074mmol) dugc khudy & nhiét d trong phong trong
thoi gian 3 gio. Hon hop nay dugc pha lodng bang MeOH va tinh ché theo phuong
phap LC-MS diéu ché (cot C18 5pm OBD™ didu ché XBridge™, 30x10mm,
60ml/phut, rua giai bang gradien MeCN va nudc véi 0,1% NH4OH) dé tao ra hop
chit néu & tiéu dé muc nay & dang bt mau trang (5,5mg, 29%). LCMS theo tinh

toan cho C37Ha7FaNgOsS (M+H)": m/z = 773,3. Theo thir nghiém: 773,3.
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Buéc 2: 5-amino-N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-y1}-2-(2,6-diflo-3-metoxyphenyl)-1,3 -thiazol-4-

carboxamit

Hoén hop gbém 3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-3-
metoxyphenyl)-1,3-thiazol-4-yl]carbonyl}amino)-4-{(3S,5R)-3-[(tert-
butoxycarbonyl)amino]-5-metylpiperidin-1-yl}-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat (5,5mg, 0,007mmol), MeOH (84ul), THF (42ul) va
dung dich nugc NaOH 1,0M (46ul, 0,046mmol) duge khudy & nhiét do trong phong
trong thoi gian 20 phut. Sau d6, cdc dung moi dugce loai bo trong didu kién ap sut
giam dé tao ra chét trung gian thd, ma duge hoa tan trong DCM (0,07ml), va TFA
(0,072ml, 0,94mmol) dugc bd sung vao. Hon hop phan ng nay duoc khuéy & nhiét
do trong phong trong thoi gian 20 phut. Sau do6, dung dich nay dugc co trong didu
kién 4p sudt giam va cdn dugc pha loang bang MeOH, loc va tinh ché theo phuong
phiap LC-MS diéu ché (cot C18 Sum OBD™ didu ché XBridge™, 30x10mm,
60ml/phat, rira giai bing gradien MeCN va nuéce véi 0,1% NH4OH) dé tao ra ca hai
chét dong phan khong d6i quang & dang bdt mau trang. Theo phan tich sic ky léng
cao ap (Waters SunF ire™ C18, 2,1 x 50mm, Sum; luu tbc 3ml/phut; thé tich nap 2ul;
gradien tor 2% dén 80% B trong 3 phut (A = nude v6i 0,025% TFA, B = MeCN)) céc
chét ddng phan khong d6i quang nay c6 cac tinh chét dudi day:

Chit ddng phan khong dbi quang 1. Pinh tht nhét. Thoi gian luu 2,140 phit,
LCMS theo tinh toan cho CasHaoFaNgO3S (M+H)": m/z = 531,2. Theo thu nghiém:
531,2.

Chét déng phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 2,267 phut,
LCMS theo tinh toan cho CasHaoFaNeO3S (M+H)*: m/z = 531,2. Theo thit nghiém:
531,2.
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Vidu 55

N-{4-[(3S)-3-aminopiperidin-1-yl] -7-hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-
3-yl}-6-(2,6-diflo-3 -metoxyphenyl)-5-flopyridin-2-carboxamit

O«
HzN*(j F F
N N F
N
HO

Buéc 1: Metyl 6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxylat

Trong 6ng nghiém d& bit kin, kali florua (153mg, 2,64mmol) dugc bd sung
vao hdn hop gdm metyl 6-bromo-5-flopyridin-2-carboxylat (374mg, 1,60mmol) va
axit (2,6-diflo-3-metoxyphenyl) boronic (150mg, 0,798mmol) trong THF (6,0ml) va
nude (0,6ml). Hon hop phan tmg nay dugce suc N trong thoi gian 5 phut, sau do
tris(dibenzylidenaxeton)dipaladi (0) (180mg, 0,20mmol) va tri-tert-butylphosphin
(81mg, 0,40mmol) dugc bd sung vao tiép sau. Sau do, hdn hop phan g nay duoc
dwoc dun nong & 100°C trong thoi gian 30 phut. Sau khi loc va ¢d cua dung dich
trong diéu kién 4p suit giam, can dugc tinh ché bang cot sic ky trén silicagel bang
cach st dung CombiFlash® (0% dén 40% EtOAc trong hexan) d8 tao ra hop chat néu
& tibu d& muc ndy & dang bot mau trang (83,3mg, 35%). LCMS theo tinh toan cho
C14H11F3sNO3; (M+H)": m/z = 298,1. Theo thir nghiém: 298,2.

Budc 2: Axit 6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxylic

OH

Dung dich nuéc NaOH 1,0M (1,39ml, 1,39mmol) dugc bd sung vao hdn hop
gdbm  metyl 6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxylat  (82,9meg,
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0,279mmol) trong THF (0,3ml) va MeOH (0,3ml). Hon hop phan Gng nay duoc
khudy & nhiét do trong phong trong thoi gian 40 phut, trung hoa bang HCI (12M) dén
dd pH= 7 va c0 trong diéu kién ap suat giam dé loai bd cac dung mdi. Can dugc hoa
tan trong THE, siy kho, loc va co trong didu kién &p suat gidm dé tao ra hop chit néu
& tiéu d& muc nay & dang bot mau tring (53,4mg, 68%). LCMS theo tinh toén cho
C13HoF3NO3 (M+H)": m/z = 284,1. Theo thir nghiém: 284.,2.

Bude 3: 4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-3-({[6-(2,6-diflo-3-
metoxyphenyl)-35-flopyridin-2-yl]carbonyl}amino)-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat

o<
oN
XTOF F
0 Ny N/‘F
N
0

740

Hdn hop gom 3-amino-4-{(35)-3-[(tert-butoxycarbonyl)aminopiperidin-1-
y1}-6,7-dihydro-5 H-xyclopenta[ b]pyridin-7-yl axetat (13,6mg, 0,035mmol), axit 6-
(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxylic (9,0mg, 0,032mmol), HATU
(30,2mg, 0,080mmol) trong DMF (0,07ml) va DIPEA (0,017ml, 0,095mmol) dugc
khudy & nhiét d trong phong trong thoi gian 16 gio. Hon hop nay duogc pha lodng
bing MeOH va tinh ché theo phuong phap LC-MS diéu ché (cot C18 Spm OBD™
diéu ché XBridge™, 30x10mm, 60ml/phut, rira gidi bing gradien MeCN va nudc voi
0,1% NH4OH) dé tao ra hop chit néu ¢ tiéu d& muc niy & dang bdt mau tring
(5,0mg, 24%). LCMS theo tinh todn cho C33H37F3NsO¢ (M+H)*: m/z = 656,3. Theo
thtr nghiém: 656,3.
Budc 4: N-{4-[(3S)-3-aminopiperidin-1 -yl]-7-hydroxy-6,7-dihydro-5H-xyclopental -
b]pyridin-3-y1}-6-(2,6-diﬂ0-3-metoxyphenyl)-5-ﬂopyridin-2-carboxamit

Hdn hop gdm 4-{(38)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-3-({[6-
(2,6—diﬂo-3—metoxyphenyl)-S-ﬂopyridin-Z-yl]carbonyl}amino)—6,7—dihydr0-SH-xyc-
lopenta[b]pyridin-7-yl axetat (5,0mg, 0,008mmol), MeOH (90ul), THF (45ul) va
dung dich nuéc NaOH 1,0M (50pl, 0,050mmol) duoc khudy & nhiét do trong phong
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trong thoi gian 20 phut. Cac dung moi duge loai bo trong diu kién &p suét giam dé
tao ra chat trung gian thd, ma dugc hoa tan trong DCM (0,08ml), tiép theo bd sung
TFA (0,078ml, 1,0mmol). Hon hop phan tng nay dugc khudy & nhiét do trong phong
trong thoi gian 20 phut. Sau khi ¢d dung dich nay trong didu kién ap suét giam, cin
dugc pha loang bang MeOH, loc va tinh ché theo phuong phap LC-MS diéu ché (cot
C18 5um OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, rira giai bang gradien
MeCN va nude véi 0,1% NHiOH) dé tao ra ca hai chét dong phan khong d6i quang
ctia hop chit ndu & dé muc nay & dang bdt mau trang.

Chit ddng phan khong d6i quang 1. Dinh thir nhét. Thoi gian luu 1,908 phut,
LCMS theo tinh toan cho CasHz7E3NsO3 (M+H)": m/z =514,2; theo thtr nghiém:
514,2.

Chét dong phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 1,962 phut,
LCMS theo tinh toan cho CasHz7F3NsO3 (M+H)™: m/z=514,2; theo thir nghiém:
514,2.

Céc chit dong phan khong d6i quang nay twong (mg véi cac chét ddng phan
khong d6i quang (7R) va (7S) cua hop chét néu & dé muc nay.

Vidu 56
N-{4-[(3S,5R)-3-amino-5-metylpiperidin- 1-yl]-7-hydroxy-6,7-dihydro-5H-xyclope-
nta[b]pyridin-3—y1}-6-(2,6-diﬂo-3-met0xyphenyl)—S—ﬂopyridin-Z-carboxamit

O
HzN*(j/ F F
Ny N
NS
|N/ 5

211



42322 212/287

Buéc 1: 4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-y1}-3-({[6-
(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-yl]carbonyl }amino)-6,7-dihydro-5H-xyc-
lopenta[b]pyridin-7-yl axetat

O-
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XYY T
(@] NHN/IF
N
(@)

740

Hdn hop gdm 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-
peridin-1-yl}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (14,1mg,
0,035mmol), axit 6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxylic (9,0mg,
0,032mmol), HATU (30,2mg, 0,08mmol) trong DMF (0,07ml) va DIPEA (0,017ml,
0,095mmol) dugc khudy & nhiét @ trong phong trong thoi gian 16 gio. Hon hop nay
dugc pha lodng bang MeOH va tinh ché theo phuong phap LC-MS diéu ché (cot C18
5um OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, rira giai bang gradien MeCN
va nudc véi 0,1% NH4OH) dé tao ra hop chét néu & tiéu dé muc nay ¢ dang bot mau
tring (8,0mg, 38%). LCMS theo tinh toan cho C3sH39F3NsOs (M+H)": m/z = 670,3.
Theo thir nghiém: 670,3.

Budc 2: N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diflo-3 -metoxyphenyl)-5-flopyridin-2-carboxamit

Hon hop gdm 4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-
yl}-3-({[6—(2,6-diﬂ0-3-metoxyphenyl)-S-ﬂopyridin-2-yl]carbonyl}amino)-6,7-
dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (8,0mg, 0,012mmol), MeOH (140ul),
THF (71pul) va dung dich nuge NaOH 1,0M (78pl, 0,078 mmol) dugc khudy & nhiét
d6 trong phong trong thoi gian 20 phut. Cac dung mdi hiru co dugce loai b trong
chan khong va lam kho dé tao ra chét trung gian thd, ma dugc hoa tan trong DCM
(0,1ml), tiép theo bd sung TFA (0,12ml, 1,6mmol). Hon hop phan tng nay dugc
khudy & nhiét do trong phong trong thoi gian 20 phut. Sau d6, dung dich nay duoc cd
trong diéu kién ap suit giam va can dugc pha lodng bang MeOH, loc va tinh ché theo

phuong phap LC-MS diéu ché (cot C18 Spm OBD™ diéu ché XBridge™, 30x10mm,
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60ml/phut, roa giai bang gradien MeCN va nudc véi 0,1% NH4OH) dé tao ra ca hai
chét ddng phan khong d6i quang cta hop chit néu ¢ d& muc nay & dang bot mau
tring. Theo phan tich sic ky long cao p (Waters SunFire™ C18, 2,1 x 50mm, 5um;
lru tbe 3ml/pht; thé tich nap 2ul; gradien tir 2% dén 80% B trong 3 phut (A = nu6c
v6i 0,025% TFA, B = MeCN)) cac chét dong phan khong d6i quang nay c6 céc tinh
chét dudi day:

Chét dong phan khong d6i quang 1. Dinh thir nhét. Thoi gian Ivu 1,969 phut,
LCMS theo tinh toan cho Ca7HzoF3NsO3 (M+H)": m/z =528,2. Theo thir nghiém:
528.2.

Chét ddng phan khong dbi quang 2. Dinh thr hai. Thoi gian luu 2,079 phit,
LCMS theo tinh todn cho Cr7Hz9F3NsO; (M+H)": m/z=528,2. Theo thir nghiém:
528,2.

Céc chét dong phan khong d6i quang ndy tuong ang voi cac chét dong phan

khong ddi quang (7R) va (7S) ctia hop chét néu & dé muc nay.
Vidu 57

5-amino-N-[4-(3-amino-3-metylpiperidin-1-y1)-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

h ;
F
N O 2

Buée 1: Tert-butyl [3-metyl-1-(3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-4-

Xogm\h

H

yl)piperidin-3-yl]carbamat
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Hon hop gom 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[ b]pyridin (200mg,
1,0lmmol), tert-butyl (3-metylpiperidin-3-yl)carbamat (227mg, 1,06mmol) va
trietylamin (281ul, 2,01mmol) trong rugu isopropylic (1,2ml) dugc khudy & 100°C
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trong thoi gian 20 phut. Sau khi 1am nguoi, hop chit néu & tidu dé& muc nay két tiara
va gom bang cach loc trong chan khong, tiép theo rira bing ete lanh dé tao ra hop
chat néu & tiéu dé muc nay & dang bdt mau vang nhat. LCMS theo tinh toan cho

C19H29N4O4 (M+H)": m/z = 377,2. Theo thit nghieém: 377,2.

Budc 2: Tert-butyl [1-(3-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-3-metyl-

Xy

N

Xy NH2
| .

N

piperidin-3-yl]carbamat

Hén hop gbm tert-butyl [3-metyl-1-(3-nitro-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl)piperidin-3-ylJcarbamat (100,0mg, 0,27mmol), AcOH
(1,44ml) va bot sat (222mg, 3,98mmol) dugc khudy ¢ nhiét do trong phong trong
thoi gian 1 gid. Hon hop phan ung nay dugc pha lodng bang EtOAc, loc qua nat
silicagel ngén. Can duoc ria béng EtOAc mdi va loc. Dich loc dugce cd trong diéu
kién ap suét giam, pha lodng bang EtOAc va trung hoa bang Na,COs dung dich. Sau
khi loc trong chan khong dé loai bo khong hoa tan cac tap chét, 16p nuéc dugc chiét
bing EtOAc ba lan. Céc 16p hitu co két hop duoc sdy khd, loc va co trong diéu kién
ap suét giam dé tao ra hop chét néu & tiéu dé muc nay ¢ dang bot mau tréng duc
(80mg, 90%). LCMS theo tinh toan cho Ci9H31N4O2 (M+H)": m/z =347,2. Theo thur
nghiém: 347,2.

Budc 3: Tert-butyl {1-[3-({[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-
1,3-thiazol-4-yl]carbonyl }amino)-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl]-3-
metylpiperidin-3-yl} carbamat

Hbn hop gom tert-butyl [1-(3-amino-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-
yl)-3-metylpiperidin-3-yl]carbamat (8,0mg, 0,023mmol), axit 5-[(tert-
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butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxylic (9,1mg,
0,025mmol), HATU (21,9mg, 0,058mmol) trong DMF (0,05ml) va DIPEA
(0,012ml, 0,069mmol) duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Hén
hop phan tng nay dugc pha lodng bang MeOH va tinh ché theo phuong phap LC-
MS didu ché (cot C18 5pm OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, ria
giai bang gradien MeCN va nu6e v6i 0,1% NH4OH) d8 tao ra hop chit néu & tiéu &
muc nay ¢ dang bdt mau tring (8,4mg, 53%). LCMS theo tinh toan cho
C34H43F2NsOsS (M+H)"™: m/z = 685,3. Theo thir nghiém: 685,3.

Buéc 4: 5-amino-N-[4-(3-amino-3-metylpiperidin-1-yl)-6,7-dihydro-5SH-xyclopenta-
[b]pyridin-3-yl]-2-(2,6-diflorophenyl)-1,3-thiazol-4-carboxamit

Hbn hop gom tert-butyl {1-[3~( {[5-[(tert-butoxycarbonyl)amino]-2-(2,6-diflo-
rophenyl)-1,3-thiazol-4-yl]carbonyl}amino)-6,7-dihydro-5 -xyclopenta[b]pyridin-4-
y1]-3-metylpiperidin-3-yl}carbamat (8,4mg, 0,012mmol), DCM (0,12ml) va TFA
(0,12ml, 1,6mmol) dugc khudy & nhiét do trong phong trong thoi gian 30 phut. Sau
do, dung dich nay dugc cd trong diéu kién 4p suét giam va can duge pha lodng bang
MeOH, loc va tinh ché theo phuong phap LC-MS diéu ché (cot C18 5um OBD™
didu ché XBridge™, 30x10mm, 60ml/phtt, rira giai bang gradien MeCN va nudc véi
0,1% NH4OH) d tao ra hop chét néu ¢ d& muc nay & dang bot mau tring (3,5mg,
59%). LCMS theo tinh todn cho Ca4H27F2NeOS (M+H)*: m/z=485,2. Theo thu
nghiém: 485,2.

Vidu 58

N-{4-[(38)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5 H-xyclopenta[b]pyridin-
3-y1}-6-[2,6-diflo-4-(metylthio)phenyl]-5-flopyridin-2-carboxamit

S/
H2N*O F F
N N F
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Budc 1: 1,3-diflo-5-(metylthio)benzen

A,

Metyl iodua (2,91g, 20,5mmol) dugc bd sung nhd giot vao hdn hop da dugce
khudy gdm 3,5-diflobenzenthiol (2,00g, 13,7mmol) va Kkali cacbonat (5,67g,
41,0mmol) trong MeCN khan (24ml) & nhiét do trong phong. Hon hop phan Gng nay
dugc khudy & 80°C trong thoi gian 2 gio. Sau khi lam ngudi, hdn hop nay duoc loc
trong chan khong, rira bang MeCN va c¢b trong diéu kién 4p suét giam dé tao ra hop
chét néu & tiéu d& muc nay, ma dugc st dung truc tiép & budc tiép theo khong can

tinh ché thém (1,74g, 80%).

Budc 2: 2-[2,6-diflo-4-(metylthio)phenyl]-4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan

F
0.
T30

F
n-BuLi trong THF (1,6M; 3,28ml, 5,24mmol) dugc bd sung tir tor vao dung
dich chua 1,3-diflo-5-(metylthio)benzen (0,800g, 4,99mmol) trong THF khan (25ml)
trong khi quyén nito & -78°C, trong khi trong khi gitt nhiét d¢ bén trong thap hon -
65°C. Hon hgp phéan Gng nay dugc khudy & -78°C trong thoi gian 2 gio. Sau do, 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-di0xabor01an (1,07g, 5,74mmol) dugc bd sung
vao. Hon hop phan tng nay duoc nang nhiét do lén dén nhiét do trong phong trong
thoi gian 2 giod, va sau do dugc toi bang dung dich nu¢c NaHCO; va chiét bang
EtOAc. Cac chiét phém hitu co duoc rira béng nude mudi, séy kho, loc va co trong
diéu kién 4p suat giam dé tao ra hop chit tho néu & tiéu dé muc nay c6 cong thuc

(1,42g, 99%) ¢ dang long nhot.

Buéc 3: Metyl 6-[2,6-diflo-4-(metylthio)phenyl]-5-flopyridin-2-carboxylat
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Trong éng nghiém déy kin, hén hop gom 2-[2,6-diflo-4-(metylthio)phenyl]-
4.4.5,5-tetrametyl-1,3,2-dioxaborolan  (1,00g, 3,49mmol), metyl 6-bromo-5-
flopyridin-2-carboxylat (1,23g, 5,24mmol) va DIPEA (1,83ml, 10,5mmol) trong
dung moi hdn hop g6m 1,4-dioxan (15ml) va nudc (0,51ml) duge khuéy va suc nito
bot trong thoi gian 5 phut trude khi bis(tri-tert-butylphosphin)paladi (360mg,
0,70mmol) duoc bd sung vao. Hon hop phan ung nay dugc dun néng & 120°C trong
thoi gian 30 phut. Sau khi 1am ngudi, hdn hop phan tmg nay duoc loc, va bd loc nay
dugc rira bang THF. Dich loc dugc ¢d va tinh ché bang cot sac ky trén silicagel bang
cach st dung CombiFlash® (0% dén 20% EtOAc trong hexan) dé tao ra hop chit néu
& tidu d& muc nay & dang bot (442mg, 40%). LCMS theo tinh todn cho
Ci1sH11F3NO,S (M+H)*: m/z = 314,1. Theo thir nghiém: 314,2.

Budc 4: Axit 6-[2,6-diﬂ0-4-(metylthio)phenyl]-5-ﬂopyridin—2-carboxylic

Metyl 6-[2,6-diﬂ0-4-(metylthio)phenyl]—5-ﬂ0pyridin—2-carboxylat (80,0mg,
0,255mmol) dugc hoa tan trong THF (0,3ml) va MeOH (0,3ml), sau d6 dung dich
nude NaOH 1,0M (1,28ml, 1,28mmol) dugc bd sung vao. Hon hop phan ung nay
duoc khudy ¢ nhiét do trong phong trong 50 phut, sau d6 dugc trung hoa bang HCI
(12M) dén do pH= 7 va cb trong diéu kién ap sudt giam dé loai bd tat ca cac dung
modi. Can dugc hoa tan trong THEF, sdy kho, loc va cd trong chén khong dé tao ra hop
chét néu & tiéu dé muyc nay & dang bot mau tring (42mg, 55%). LCMS theo tinh toan
cho C13HoF3NO,S (M+H)*": m/z =300,0. Theo thir nghiém: 300,2.
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Budc 5: 4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-[({6-[2,6-diflo-4-
(metylthio)phenyl]-5-flopyridin-2-yl} carbonyl)amino]-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat

H
O N
) R
N™ N7
| N X
N ©
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O
Hbn hop gdom 3-amino-4-{(3S5)-3-[(tert-butoxycarbonyl)amino]piperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (12,0mg, 0,03 Immol), axit 6-
[2,6-diflo-4-(metylthio)phenyl]-5-flopyridin-2-carboxylic ~ (11,0mg, 0,037mmol),
HATU (29,2mg, 0,077mmol) trong DMF (0,07ml) va DIPEA (11,9mg, 0,092mmol)
dugc khudy & nhiét d trong phong trong thoi gian 16 gio. Hon hop phan (mg nay
duoc loc, ¢ va tinh ché theo phuong phap LC-MS diéu ché (cot C18 5pum OBD™
didu ché XBridge™, 30x10mm, 60ml/phut, rira giai bing gradien MeCN va nuéc véi
0,1% NH4OH) d tao ra hop chét néu & tidu d& muc ndy & dang gébm khong mau
(6,3mg, 30%). LCMS theo tinh toan cho C33H37F3N50sS (M+H)*: m/z=672,2. Theo
thr nghiém: 672,2.

Buéc 6: N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-SH-xyclopental -
b]pyridin-3-yl}-6-[2,6-diflo-4-(metylthio)phenyl]-5 -flopyridin-2-carboxamit

4—{(35’)—3-[(z‘ert—butoxycarbonyl)amino]piperidin-1-yl}—3-[({6-[2,6-diﬂ0—4-(-

metylthio)phenyl]-5-flopyridin-2-yl}carbonyl)amino]-6,7-dihydro-5H-

xyclopenta[h]pyridin-7-yl axetat (6,3mg, 0,009mmol) dugc hoa tan trong MeOH
(0,1ml) va THF (0,06ml), sau d6 dung dich nuéc NaOH 1,0M (0,038ml, 0,038mmol)
duge bd sung vao. Hon hgp phan tmg nay dugc khudy & nhiét do trong phong trong
thoi gian 20 phat. Cac dung moi hitu co va vét nuée duoc loai bo trong diéu kién 4p
sudt giam dé tao ra chét trung gian thd. Can dugc hoa tan trong DCM (0,1ml) va sau
do TFA (0,095ml, 1,2mmol) duoc bd sung vao. Hon hop phén tmg nay dugc khudy &
nhiét do trong phong trong thoi gian 20 phut, sau d6 dung dich duge lam bay hoi
trong diéu kién ap suit giam. Can dugc pha lodng bang MeOH, loc va tinh ché theo
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phuong phap LC-MS diéu ché (cot C18 Sum OBD™ diéu ché XBridge™, 30x10mm,
60ml/phit, rira gii bing gradien MeCN va nuéc véi 0,1% NH4OH) dé tao ra ca hai
chit dong phan khong dbi quang cta hop chit néu & d& muc nay & dang bot mau
tring. Theo phén tich séc ky 16ng cao dp (Waters SunFire™ C18, 2,1 x 50mm, 5um;
luu tée 3ml/phut; thé tich nap 2ul; gradien tir 2% dén 80% B trong 3 phut (A = nudc
v6i 0,025% TFA, B = MeCN)), céc chéit ddng phan khong d6i quang niy cla san
pham c6 céc tinh chat dudi day:

Chét ddng phan khong d6i quang 1. Dinh tha nhét. Thoi gian luu 2,471 phut,
LCMS theo tinh toan cho CagHa7F3N502S (M+H)*: m/z=530,2. Theo thir nghiém:
530,2.

Chat ddng phan khong dbi quang 2. Dinh thir hai. Thoi gian luu 2,551 phut,
LCMS theo tinh toan cho CasHa7F3NsO2S (M+H)": m/z=1530,2. Theo thir nghiém:
530,2.

Céc chét dong phan khong d6i quang nay twong mg voi cac chét dong phan
khong ddi quang (7R) va (7S) ctia hop chét néu & dé muc nay.

Vidu 59
N-{4-[(3S)-3-aminopiperidin- 1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-
3-yl}-6—[2,6-diﬂo-4-(metylsulﬁnyl)phenyl]—5-ﬂopyridin—2-carboxarnit

Budc 1: Metyl 6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxylat

\
0
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—N 0
\_/ S,
FF

Kali peroxymonosulfat (147mg, 0,958mmol) duoc bd sung vao dung dich

chita metyl 6-[2,6-diflo-4-(metylthio)phenyl]-5-flopyridin-2-carboxylat (150mg,
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0,479mmol) trong DCM (3,0ml) & nhiét do trong phong. Hon hop phan tng nay
dugc khudy ¢ nhiét d trong phong trong thoi gian 2 gio. Dung dich nay dugc phan
bd gitta BtOAc va nudc. L6p hitu co duge lam kho, dugc loc. Dich loc dugc ¢o va
tinh ché bang cot sac ky trén silicagel bing cach st dung CombiFlash® (0% dén
100% EtOAc trong hexan) d8 tao ra hop chét néu & tiéu dé muc nay o dang bot mau
tring (37mg, 23%). LCMS theo tinh toan cho Ci4H1F3NO3S (M+H)*: m/z =330,0.
Theo thir nghiém: 330,2.

Buéc 2: Axit 6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxylic

O

HO R
—N 0
\ 7 S\
FF
Metyl 6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxylat

(37,0mg, 0,112mmol) duoc hoa tan trong THF (0,12ml) va MeOH (0,12ml), va dung
dich nuéc NaOH 1,0M (0,56ml, 0,56mmol) sau do dugc bd sung vao. Hon hop phan
ing nay dugc khudy & nhiét do trong phong trong 50 phut. Sau do, hdn hop nay duge
trung hoa bang HCI (12M) dén d6 pH= 7 va cd trong diéu kién 4p suét giam dé loai
bo tht ca cac dung moi. Can duge hoa tan trong THF, sdy khd, loc va cd trong didu
kién ap suét giam dé tao ra hop chit néu & tiéu dé muc nay & dang bot mau tréng.
LCMS theo tinh toan cho Ci3HoF3sNO3S (M+H)*: m/z=316,0. Theo thtr nghiém:
316,2.

Budc 3: 4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-yl}-3-[({ 6-[2,6-diflo-4-
(metylsulfinyl)phenyl]-5-flopyridin-2-yl}carb onyl)amino]-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat
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Hdn hop gbém 3-amino-4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat (12,0mg, 0,03 Immol), axit 6-
[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxylic (11,6mg, 0,037mmol),
HATU (29,2mg, 0,077mmol) trong DMF (0,07ml) va DIPEA (11,9mg, 0,092mmol)
duoc khudy & nhiét do trong phong trong thoi gian 16 gio. Hon hop phéan Gmg nay
dugc loc, ¢d trong diéu kién ap suit giam va tinh ché theo phuong phap LC-MS didu
ché (cot C18 Sum OBD™ XBridge™, 30x10mm, 60ml/phtt, rira giai bang gradien
MeCN va nuée véi 0,1% NHsOH) dé tao ra hop chét néu & tiéu d& muc nay & dang
gom khong mau (3,0mg, 14%). LCMS theo tinh toan cho C33H37F3Ns06S (M+H)™
m/z = 688,2. Theo thir nghiém: 688,2.

Budc 4: N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-SH-xyclopental -
b]pyridin-3-yl}-6-[2,6-diflo-4-(metylsulfinyl)phenyl] -5-flopyridin-2-carboxamit

O¢S/
HZ“O F F
N N F
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HO

4-{(35)-3-[(z‘ert—butoxycarbonyl)amino]piperidin-1-yl}-3-[({6-[2,6-diﬂ0—4-(-

metylsulﬁnyl)phenyl]-S-ﬂopyridin-2-yl}carbonyl)amino]-6,7-dihydro-5H—

xyclopenta[h]pyridin-7-yl axetat (3,0mg, 0,0044mmol) dugc hoa tan trong MeOH
(0,01ml) va THF (0,05ml), va sau d6 dung dich nuéc NaOH 1,0M (0,017ml,
0,017mmol) duoc bd sung vao. Hon hop phan ng nay dugc khudy & nhiét do trong
phong trong thoi gian 60 phit. Cac dung mdi hitu co va vét nue dugce loai bo trong
diéu kién 4p suat giam dé tao ra chét trung gian tho. Cdn duoc hoa tan trong DCM
(0,04ml), sau d6 TFA (0,044ml, 0,58mmol) dugc bd sung vao. Hon hop phéan tng
nay duoc khudy & nhiét do trong phong trong thoi gian 16 gio. Sau do, dung dich nay
duoc o lai trong diéu kién ap suit giam. Can dugc pha lodng bing MeOH, loc va
tinh ché theo phuong phép LC-MS diéu ché (cot C18 Sum OBD™ diéu ché
XBridge™, 30x10mm, 60ml/phut, rira giai béng gradien MeCN va nudc voi 0,1%
NH4OH) dé tao ra hai hon hop gdm cac cht ddng phan khong d6i quang ctia hop

chit néu & d& muc nay & dang bt mau trang. Theo phan tich sdc ky long cao 4p
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(Waters SunFire™ C18, 2,1 x 50mm, Spm; luu tbc 3ml/phut; thé tich nap 2ul;
gradien tir 2% dén 80% B trong 3 phut (A = nudc v6i 0,025% TFA, B = MeCN)) cac
chét ddng phan khong d6i quang nay c6 cac tinh chét dudi day:

Chét dong phan khong d6i quang 1. Dinh thu nhét. Thoi gian luu 1,371 phut,
LCMS theo tinh toan cho CagHa7F3NsOsS (M+H)": m/z = 546,2. Theo thir nghiém:
546,2.

Chét ddng phan khong d6i quang 2. Dinh thr hai. Thoi gian luu 1,440 phut,
LCMS theo tinh toan cho CasHa7F3NsO3S (M+H)™: m/z = 546,2. Theo thtt nghiém:
546,2.

Céac chit dong phan khong d6i quang nay duogc du dinh chi dinh la cac chat
ddng phan khong ddi quang (7R) va (7S) da dwgc phén tach ctia hop chit néu ¢ dé
muc ndy, mdi chét 12 hon hop gbm cac chit déng phan khong ddi quang c6 cAu hinh
(R) va cau hinh (S) cua nguyén tir luu huynh cta sulfoxit.

Vi du 60
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1 -yl]-7-hydroxy-6,7-dihydro-5H-xyclope-
nta[b]pyridin—3-yl}-6-[2,6—diﬂ0-4-(metylsulﬁnyl)phenyl]-5-ﬂ0pyridin-2-carboxamit
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Budce 1: 4-{(3S,5R)-3 -[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-yl}-3-[({6-
[2,6-diflo-4-(metylsulfinyl)phenyl]-5 -flopyridin-2-yl}carbonyl)amino]-6,7-dihydro-
5H-xyclopenta[b]pyridin-7-yl axetat

O:S/
o N
XYY P
O SN N/IF
N

3O
O
Hon hop g0m 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-

peridin—l-yl}-6,7-dihydro-SH-Xyclopenta[b]pyridin-7-y1 axetat (10,0mg,
0,025mmol), axit 6-[2,6-diflo-4-(metylsulfinyl)phenyl]-5-flopyridin-2-carboxylic
(9,4mg, 0,03mmol), HATU (23,5mg, 0,062mmol) trong DMF (0,06ml) va DIPEA
(9,6mg, 0,074mmol) dugc khudy & nhiét d trong phong trong thoi gian 16 gio. Hoén
hop nay dugc loc, cd va tinh ché theo phuong phap LC-MS diéu ché (cot C18 5um
OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut, rira giai bang gradien MeCN va
nuédce voi 0,1% NHsOH) dé tao ra hop chit néu & tiéu dé muc nay & dang gobm khong
mau (3,0mg, 17%). LCMS theo tinh toan cho C34H39F3N5O6S (M+H)": m/z =1702,3.
Theo thtr nghiém: 702,2.

Budce 2: N-{4-[(3 S,5R)-3-amino-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin—3-yl}-6—[2,6-diﬂ0-4-(metylsulﬁnyl)phenyl]—5—ﬂopyridin-2-

carboxamit

4-{(3S,5R)-3-[(tert—butoxycarbonyl)amino]-5-metylpiperidin-1-yl}-3-[({6-

[2,6-diﬂ0-4-(metylsulﬁnyl)phenyl]-5-ﬂopyridin-2-y1}carbonyl)amino]-6,7 -dihydro-

5H-xyclopenta[b]pyridin-7-yl axetat (3,0mg, 0,0043mmol) dugc hoa tan trong
MeOH (0,02ml) va THF (0,08ml), tiép theo bo sung dung dich nuéec NaOH 1,0M
(0,017ml, 0,017mmol). Hon hop phan Gmg nay duoc khudy ¢ nhiét d trong phong
trong thoi gian 20 phut. Cac dung moi hitu co va vét nude duoc loai bé trong chan
khong dé tao ra chét trung gian tho, ma dugc hoa tan trong DCM (0,044ml), tiép theo
bd sung TFA (0,044ml, 0,56mmol). Hon hop phan Gng nay duoc khuéy O nhiét do

trong phong trong thoi gian 20 phut. Sau khi ¢d, can dugc pha lodng bing MeOH,
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loc va tinh ché theo phuong phap LC-MS diéu ché (cot C18 5um OBD™ didu ché
XBridge™, 30x10mm, 60ml/phut, rira giai béng gradien MeCN va nuéc voi 0,1%
NH4OH) dé tao ra hai hdn hop gbm cac chit dong phan khong d6i quang ctia hop
chit néu ¢ dé muc nay & dang bdt mau tring. Theo phan tich sic ky 1éng cao 4p
(Waters SunFire™ C18, 2,1 x 50mm, 5um; luu tbe 3ml/phut; thé tich nap 2ul;
gradien tur 2% dén 80% B trong 3 phit (A = nude v6i 0,025% TFA, B = MeCN)) céc

chét ddng phan khong d6i quang nay c6 cac tinh chét dudi day:

Chét ddng phan khong déi quang 1. Pinh tht nhét. Thoi gian luu 1,858 phut,
LCMS theo tinh toan cho Ca7HoF3NsO3S (M+H)": m/z = 560,2. Theo thir nghiém:
560,2.

Chét dong phan khong d6i quang 2. Dinh tht hai. Thoi gian luu 1,975 phut,
LCMS theo tinh toan cho Ca7HoF3NsO3S (M+H)™: m/z =560,2. Theo thir nghiém:
560,2.

Céc chat dong phan khong d6i quang nay duoc dy dinh chi dinh l1a chét dong
phéan khong d6i quang (7R) va (7S) dd dugc phan tach cla hop chét néu & d& muc
nay, moi chét 12 hdn hop gém cac chét dong phan khong d6i quang c6 cu hinh (R)
va cAu hinh (S) ctia nguyén tir luu huynh cua sulfoxit.

Vidub6l

N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5SH-xyclopenta[b]pyridin-
3-yl}-6-[2,6-diflo-4-(metylsulfonyl)phenyl]-5-flopyridin-2-carboxamit
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mCPBA (185mg, 0,827mmol) dugc bd sung vao dung dich chira metyl 6-[2,6-
diflo-4-(metylthio)phenyl]-5-flopyridin-2-carboxylat (81,0mg, 0,258mmol) trong
DCM (1,2ml) ¢ 0°C. Hon hop phan ung nay duoc khudy & 0°C trong thoi gian 2 gio,
iép theo bd sung dung dich Naz$r0s va sau dé 1a dung dich NaOH 1M. Hon hop
phan ung nay dugc khudy trong thoi gian 20 phut ¢ nhiét d¢ trong phong, sau do
duoc chiét bang DCM ba lan. Cac 16p hitu co két hop duoc duge lam khod trén
Na2SOq, loc va ¢b trong diéu kién 4p suét giam dé tao ra hop chét néu ¢ tiéu dé muc
nay c6 cong thic (78mg, 87%). LCMS theo tinh toan cho C14H11F3NOsS (M+H)™
m/z =346,0; theo thir nghiém: 346,2.

Budc 2: Axit 6-[2,6-diflo-4-(metylsulfonyl)phenyl]-5-flopyridin-2-carboxylic

O
HO F 5
=N
7.0
\_/ S
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Metyl 6-[2,6-diflo-4-(metylsulfonyl)phenyl]-5-flopyridin-2-carboxylat

(78,0mg, 0,226mmol) dugc hoa tan trong THF (0,2ml) va MeOH (0,2ml), va sau d6
dung dich nu¢c NaOH 1,0M (0,90ml, 0,90mmol) dugc bd sung vao. Hon hop phan
ung nay duogc khudy & nhiét do trong phong trong thoi gian 40 phut. Sau do, dung
dich nay dugc trung hoa bang HCI (12M) dén do pH= 7 va cd trong didu kién ap suét
giam dé loai bo tht ca cac dung mdi. Can dugc hoa tan trong THF va MeOH, sdy
kho, loc va co trong diéu kién 4p sut giam dé tao ra hop chét néu & tiéu d& muc nay
& dang bot mau tring. LCMS theo tinh toan cho C13HoF3NO4S (M+H)*: m/z =332,0.
Theo thir nghiém: 332,2.
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Bude 3: 4-{(35)-3-[(tert-butoxycarbonyl)amino]piperidin-1-y1}-3- [({6-[2,6-diflo-4-
(metylsulfonyl)phenyl]-5-flopyridin-2-yl} carbonyl)amino]-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat

O‘S/
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Hon hop gdém 3-amino-4-{(3S)-3-[(tert-butoxycarbonyl)amino]piperidin-1-
y1}-6,7-dihydro-5 H-xyclopenta[ b]pyridin-7-yl axetat (15,0mg, 0,0384mmol), axit 6-
[2,6-diﬂ0—4-(metylsulfonyl)phenyl]-5-ﬂopyridin—2-carboxylic (15,3mg,
0,0461mmol), HATU (36,5mg, 0,0960mmol) trong DMF (0,09ml) va DIPEA
(14,9mg, 0,115mmol) dugc khudy ¢ nhiét do trong phong trong thoi gian 16 gio.
Hon hop nay dugce loc, ¢d trong didu kién 4p suét giam va tinh ché theo phuong phép
LC-MS didu ché (phuong phap; cot C18 Sum OBD™ didu ché XBridge™, 30x10mm,
60ml/phiit, rita giai bing gradien MeCN va nuée véi 0,1% NH;OH) d€ tao ra hop
chét néu & tiéu dé muc nay & dang gom khong mau (11,0mg, 41%). LCMS theo tinh
toan cho C33H37F3Ns07S (M+H)": m/z = 704,2. Theo thur nghiém: 704,2.

Budc 4: N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro- 5H-xyclopenta]-
b]pyridin—3-yl}-6-[2,6-diﬂ0-4-(metylsulfony1)phenyl]-5-ﬂopyridin-Z-carboxamit

4-{(3S)-3-[(tert—butoxycarbonyl)amino]piperidin—1-yl}-3-[({6-[2,6-diﬂ0—4-(-

metylsulfonyl)phenyl]-5-ﬂopyridin-2-yl}carb0nyl)amin0]-6,7—dihydro-SH-

xyclopenta[h]pyridin-7-yl axetat (11,0mg, 0,0156mmol) dugc hoa tan trong MeOH
(0,04ml) va THF (0,20ml), sau d6 dung dich nuéc NaOH 1,0M (0,062ml,
0,062mmol) dugc bd sung vao. Hon hgp phan tng nay dugc khudy & nhiét do trong
phong trong thoi gian 30 phit. Cac dung moi hitu co va vét nude duoc loai bo trong
chan khong dé tao ra chét trung gian tho. Chét trung gian duoc hoa tan trong DCM
(0,16ml) va sau do TFA (0,16ml, 2,1mmol) duge bd sung vao. Hon hop phén tng
nay duoc khudy & nhiét do trong phong trong thoi gian 30 phut. Dung dich nay dugc
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co trong diéu kién ap sudt giam va c@n dugc pha lodng biang MeOH, loc va tinh ché
theo phuong phap LC-MS didu ché (cot C18 Spm OBD™ diéu ché XBridge™,
30x10mm, 60ml/phut, rira gidi bing gradien MeCN va nude véi 0,1% NH4OH) dé
tao ra ca hai chat dong phan khong d6i quang ctia hop chét néu & d& myc nay & dang
bt mau tréng. Theo phén tich sic ky 1éng cao &p (Waters SunFire™ C18, 2,1 x
50mm, Spm; luu tbc 3ml/phut; thé tich nap 2ul; gradien tu 2% dén 80% B trong 3
phut (A = nudc voi 0,025% TFA, B = MeCN)), cac chét dong phan khong d6i quang
ndy ¢ cac tinh chit dudi day:

Chét ddng phan khong ddi quang 1. Dinh thit nhat. Thoi gian luu 1,542 phi,
LCMS theo tinh toan cho CaHz7E3NsOsS (M+H)": m/z =562,2. Theo thir nghiém:
562,2.

Chét dong phan khong d6i quang 2. Pinh thr hai. Thoi gian luu 1,611 phut,
LCMS theo tinh toan cho CagHarF3NsOsS (M+H)": m/z = 562,2. Theo thir nghiém:
562,2.

Céc chit déng phan khong d6i quang nay tuong Umg véi cac chit ddng phan

khong dbi quang (7R) va (7S) ctia hop chét néu ¢ dé muc nay.
Vidu 62

3-amino-N-{4-[(3S)-3-aminopiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-xyclopental -
b]pyridin-3-yl}-6-(2,6-diflorophenyl)pyrazin-2-carboxamit

0y
N H N/ I
& Nm)\(N
NT O NH

HO

H

Budce 1. Metyl 3-amino-6-(2,6-diflorophenyl)pyrazin-2-carboxylat
O—.
O R
o5
H2oN
2 \N //
F
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Dung dich chira axit (2,6-diflorophenyl)boronic (270mg, 1,7mmol), metyl 3-
amino-6-brompyrazin-2-carboxylat (do Ark Pharm cung cap, 250mg, 1,1mmol),
bis(tri-tert-butylphosphin) paladi (82mg, 0,16mmol), va DIPEA (370pl, 2,1mmol)
trong 1,4-dioxan (4ml) va nude (320pl) trong binh duge khu oxy va duoc suc nito
mot vai 1an. Binh nay duge déy kin va hdn hop phan tng nay duoc dun nong &
100°C trong binh bit kin trong thoi gian 14 gio. Hon hop phan tng thd duge loc qua
dém diatomit va cac chét vo co duoc ria k¥ béng EtOAc. Dich loc dugc cod trong
diéu kién 4p suét giam va cgn dugc tinh ché theo phuong phap sic ky cuc nhanh
(40g silicagel cdt, rira giai bang 0% dén 50% EtOAc trong hexan) dé tao ra hop chét
néu & tiéu dé muc nay (258mg, hiéu suit 91%). LC/MS (ESI) theo tinh toan cho
C12H10F2N302 (M+H)™: m/z = 266,1; theo thir nghiém: 266,0.

Budc 2. Axit 3-amino-6-(2,6-diflorophenyl)pyrazin-2-carboxylic

OH

O R
N
8

F

Dung dich chra metyl 3-amino-6-(2,6-diflorophenyl)pyrazin-2-carboxylat
(258mg, 0,973mmol) va lithi hydroxit monohydrat (200mg, 4,8mmol) trong THF
(4,0ml) va nude (2,0ml) dugc dun nong & 60°C trong binh déy kin tfong thoi gian 2
gid. Hon hop phén tng dugc gidm nhiét do dén nhiét d0 moi truong va dugc trung
hoa bang cach bd sung dung dich nudc hydroclorua 1,0M (4,8ml, 4,8mmol) dé tao ra
chit két tia. Chét két tia duoc gom bang cach loc, rira bang EtOAc (5ml), va lam
kho trong chan khong dé tao ra hop chat néu & tiéu dé& muc nay c6 codng thirc
(170mg). Dich loc dugc pha lodng bang EtOAc (15ml) va cac 16p duge tach. Lop
hitu co duge rira bang H,O (3ml) va cac pha nudc két hop duoc chiét bing EtOAc
(3ml). Céac 16p hitu co két hop duoc rta bang nudc mubi (3ml), lam kho trén
Na,S0q, loc va ¢d trong didu kién ap suét giam dé tao ra thém hop chét néu & tiéu dé
muc nay. San pham thd duge dung trong phan Gng tiép theo khong can tinh ché thém
(70mg). LC/MS (ESI) theo tinh toan cho CiiHgFaN3O2 (M+H)*: m/z =252,1; theo
thtr nghiém: 251.,9.
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Budce 3. 3-({ [3-amino-6-(2,6-diﬂorophenyl)pyrazin-Z-yl]carbonyl}amino)-4-{(3 S)-3-
[(tert-butoxycarbonyl)amino]piperidin-1-yl}-6,7-dihydro-SH—Xyclopenta[b]pyridin-
7-yl axetat

Dung dich chtra 3-amino-4-{(35)-3-[(tert-butoxycarbonyl)amino] piperidin-1-
y1}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (38mg, 0,097mmol) trong 1,2-
dicloetan (0,5ml) dugc bd sung vao dung dich da dugc khudy so bd chta axit 3-
amino-6-(2,6-diflorophenyl)pyrazin-2-carboxylic ~ (18mg, 0,070mmol), HATU
(32mg, 0,084mmol), va DIPEA (36ul, 0,21mmol) trong 1,2-dicloetan (0,3ml). Dung
dich thu dwoc khudy & nhiét do moi truong trong thoi gian 3 gio. Hon hop phéan tng
thd duge o trong diéu kién &p sudt giam va cin dugc tinh ché theo phwong phép sic
ky cuc nhanh (20g silicagel cot, rira giai bang 0% dén 10% MeOH trong DCM) dé
tao ra hgp chét néu & tiéu d& muc nay c6 cong thue (18mg, 41%). LC/MS (ESI) theo
tinh toan cho C31H3sF2N70s (M+H)™: m/z = 624,3; theo thir nghiém: 624,1.

Budc 4. 3-amino-N-{4-[(3S)-3-aminopiperidin- 1-yl]-7-hydroxy-6,7-dihydro-5H-xy-
clopenta[b]pyridin-3-yl} -6-(2,6-diflorophenyl)pyrazin-2-carboxamit

Dung dich chua 3-({[3-amino-6-(2,6-diflorophenyl)pyrazin-2-
yl]carbonyl}amino)-4-{(35)-3- [(tert-butoxycarbonyl)amino]piperidin-1-y1}-6,7-
dihydro-5H-xyclopenta[b]pyridin-7-yl axetat (18mg, 0,029mmol) va lithi hydroxit
[1,0]-nude (11,1mg, 0,264mmol) trong MeOH (300pl) va nude (300p]) duge khuay
& nhiét d6 moéi truong trong thoi gian 1,5 gio. Hon hop phéan tng nay dugc pha lodng
bang EtOAc (20ml) va trung hoa bing dung dich nudc hydroclorua 1,0M (260pl,
0,26mmol). Cac 16p duge tach va 16p hitu co dugc ria bang H,O (3ml) va céc pha
nude két hop duge chiét bang EtOAc (3ml x 3). Céc 16p hitu co két hop duogc ria
bang nudc mudi (3ml), 1am kho trén NaySOs, loc va ¢d trong diu kién 4p suat giam
dé tao ra chét trung gian (13mg, 87%). Chét trung gian thd dugc hoa tan trong 1,2-

dicloetan (300p]) va TFA (300ul, 3,89mmol), va dung dich thu dugc duge khudy &
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nhiét d moi trudong trong thoi gian 1,5 gio. Hon hop phan tng thoé dugc cd trong
didu kién ap sudt giam va cin duge tinh ché theo phuong phap sdc ky léng cao 4p
(HPLC) didu ché (cot C18 Sum OBD™ diéu ché XBridge™, 30x10mm, 60ml/phut,
ra giai bing gradien MeCN va nude véi 0,05% TFA) 48 tao ra mubi
tris(trifloaxetat) cua hop chit néu & dé muc nay & dang hai chat ddng phan khong dbi
quang. Theo phén tich sic ky 16ng cao 4p (Waters SunFire™ C18, 2,1 x 50mm, Spm;
luu tbe 3ml/phut; thé tich nap 2ul; gradien tir 2% dén 80% B trong 3 phit (A = nudc
v&i 0,025% TFA, B = MeCN)), céc chit ddng phan khong ddi quang nay c6 céc tinh
chét duéi day:

Chét ddng phan khong d6i quang 1. Pinh tht nhét. Thoi gian Ivu 0,88 phut,
LC/MS (ESI) theo tinh todn cho Ca4HasFaN7O2 (M+H)™: m/z=482,2; theo thu
nghiém: 482,0.

Chét ddng phan khong déi quang 2. Dinh thir hai. Thoi gian luu 0,94 phut,
LC/MS (ESI) theo tinh todn cho CaHasFaN:O2 (M+H)™: m/z=482,2; theo thu
nghiém: 482,0.

Céc chét dong phan khong d6i quang nay tuong Gmg véi cac chét dong phan
khong ddi quang (7R) va (7S) cla hop chét néu & dé muc nay.

Vi du 63
N-{4-[(3R,55)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5-flopyridin-2-

carboxamit

|\ N N
N ©
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Buéce 1. Benzyl-(3R,4R,58)-3-[(tert-butoxycarbonyl)amino]-4-{ [tert-butyl(dimetyl)s-
ilylJoxy}-5-metylpiperidin-1-carboxylat

OTBS

BocHNO/

N
Cbz
N-(benzyloxycarbonyloxy)sucxinimit (2,6g, 10mmol) dugc bd sung vao dung

dich chua tert-butyl-((3R,4R,5S)-4-{[tert-butyl(dimetyl)silyl]oxy }-5-metylpiperidin-
3-yl)carbamat (3,2g, 9,4mmol) (40% do tinh khiét) trong DCM (25ml), tiép theo 1a
trietylamin (1,4ml, 10mmol). Hon hop nay duoc khudy trong thoi gian 16 gio & nhiét
do trong phong. Sau do, hdn hop phéan tmg nay dugc dugce pha lodng bang EtOAc,
rira bing nudc va nuée mudi va lam kho trén Na;SOs. Dung moi duge lam bay hoi
trong diéu kién ap suit giam va san pham tao ra thd duge tinh ché theo phwong phap
sdc ky trén silicagel, rira giai bing 25% EtOAc trong hexan dé tao ra hop chit néu &
tidu dé muc nay ¢ dang rin mau tring (1,71g, 38%). LCMS theo tinh todn cho
CysHuaN20ssiNa (M+Na)* m/z = 501,3; theo thir nghiém 501,0.

Budce 2. Benzyl-(3R,4R,58)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-5-
metylpiperidin-1-carboxylat

OH

BocHN\(\/‘/

N
Cbz
Benzyl-(3R,4R,55)-3-[(tert-butoxycarbonyl)amino]-5-metyl-4-(1,1,2,2-tetram-

etylpropoxy)piperidin-1-carboxylat (1,88g, 4,06mmol) dugc hoa tan trong THF
(20ml) va dung dich tetra-n-butylamoni florua 1,0M trong THF (4,7ml, 4,7mmol)
duge bd sung vao. Hon hgp phan Gng nay duge khudy trong thoi gian 30 phut 6 nhiét
dd trong phong va sau do dugc pha loang bang EtOAc. Hon hop nay duoc rira 2 lan
bing nudc mudi, sau d6 duge sdy kho va ¢ trong diéu kién 4p sudt giam. San phim
th6 duoc tinh ché theo phwong phap sdc ky trén silicagel rira giai bing 25% dén 75%
EtOAc trong hexan dé tao ra hop chét néu ¢ tiéu dé muc nay & dang rin mau tring
(1,48g, 82%). LCMS theo tinh toan cho CioH2sN2NaOs (M+Na)" m/z=387,2; theo
thir nghiém 387,0.
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Budc 3. Benzyl-3-[(tert-butoxycarbonyl)amino]-5-metyl-4-oxopiperidin-1-

carboxylat

)

BocHN~[%tT/

N
Cbz
Pyridin (0,8ml, 10mmol) va periodinan Dess-Martin (1,8g, 4,4mmol) duoc bd

sung vao dung dich da dugc khudy chira benzyl-3-[(tert-butoxycarbonyl)amino]-4-
hydroxy-5-metylpiperidin-1-carboxylat (1,22g, 3,35mmol) trong DCM (20ml) ¢ 0°C.
Hon hop phén ung nay duogc khudy & nhiét do trong phong trong thoi gian 16 gio.
Dung dich chtra hdn hop gdbm NaHCO3 va Nax$h03 duge bd sung vao va hdn hop
thu duoc dugc khudy trong thoi gian 30 phut. Sau do, hdn hop nay dugc chiét bang
DCM. Céc 16p hitu co két hop dugc duge lam kho trén NaxSO4 va co trong diéu kién
ap suat giam. Cgn thu dugc tinh ché theo phwong phép sac ky trén silicagel, rira giai
bang 40% EtOAc trong hexan d8 tao ra hop chit néu & tiéu d& muc nay ¢ dang dau
khong mau (1,15g, 95%). LCMS theo tinh todn cho CigHaeNaNaOs (M+Na)*
m/z =385,2; theo thir nghiém 385,0.

Budc 4. Benzyl-(3R,5S)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-

HO
BocHN~[y%T/

N
Chbz

dimetylpiperidin-1-carboxylat

Dung dich chtta metylmagie bromua trong ete (3,0M, 4,4ml, 13mmol) dugc
bd sung vao dung dich chta benzyl-(3R,55)-3-[(tert-butoxycarbonyl)amino]-5-metyl-
4-oxopiperidin-1-carboxylat (1,61g, 4,44mmol) trong THF (30ml) ¢ -78°C. Sau do,
h&n hop phan tmg duge toi bing cach bd sung dung dich nuée NH,CI, va hon hop
thu dugc chiét bang EtOAc. Céc chiét pham hiru co két hop duogc say kho va cd
trong diéu kién 4p sut giam. Cin dugc tinh ché theo phuong phap sic ky trén
silicagel, rura giai bang 20% dén 80% EtOAc trong hexan dé tao ra hdn hop gdm hai
chét dong phan khong dbi quang ctia hop chét néu & tiéu dé muc ndy & dang dau
khong mau (0,95g, 56%). LCMS theo tinh todn cho CaoH3oN2NaOs (M+Na)*
m/z =401,2; theo tht nghiém 401,0. 40% nguyén li€u ban d4u chua phan tng cling
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dugc phan tach.

Bude 5. Tert-butyl-[(3R,58)-4-hydroxy-4,5-dimetylpiperidin-3-yljcarbamat

HO
BocHNfS/
N

H
Benzyl-(3R,4R,5S)-3-[(fert-butoxycarbonyl)amino]-4-hydroxy-4,5-

dimetylpiperidin-1-carboxylat (414mg, 1,09mmol) trong binh dugc hoa tan trong
MeOH (10ml) va 10% paladi trén cacbon (100mg) dugc bd sung vao. Binh nay dugc
bit bang vach ngin va lién két v6i béng dad duge nap day hydro. Hon hgp phéan tng
nay dugc khudy & nhiét do trong phong qua dém. Dung dich nay dugc loc dé loai bo
paladi trén cacbon va dung moi dugc lam bay hoi trong diéu kién 4p suét giam dé tao
ra hop chat néu & tiéu dé muc nay & dang dau khong mau (245mg, 92%), ma duge su
dung & budc tiép theo khong cAn tinh ché thém. LCMS theo tinh toan cho
C1oHasN203 (M+H)* m/z = 245,2; theo thir nghiém 245,1.

Buée 6. Tert-butyl [(3R,5S)-4-hydroxy-4,5-dimetyl-1-(3 -nitro-6,7-dihydro-5H-xycl-
openta[b]pyridin-4-yl)piperidin-3-yljcarbamat

OH
BocHNfﬁ/

N

X NO2
.

N

Hon hop gdm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (210mg,
1,0mmol), tert-butyl [(3R,55)-4-hydroxy-4,5-dimetylpiperidin-3-yl]carbamat
(255mg, 1,04mmol) va trietylamin (296ul, 2,12mmol) trong ruou isopropylic (1ml)
duoc khudy & 80°C trong thoi gian 2 gio. Dung moi dugc lam bay hoi trong diéu
kién &p sudt giam va can thu duoc tinh ché theo phuong phap sac ky trén silicagel,
rira gial bang 25% EtOAc trong hexan d8 tao ra hop chit néu & tiéu d& muc nay &
dang diu mau vang (318mg, 74%). LCMS theo tinh toan cho C20H31N4Os (M+H)"
m/z =407,2; theo thir nghiém 407,2.
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Budc 7. Tert-butyl [(3R,5S)-4-hydroxy-4,5-dimetyl-1-(3-nitro-1 -oxido-6,7-dihydro-
5H-xyclopenta[b]pyridin-4-yl)piperidin-3-yljcarbamat

OH
BocHN%/

N

N
&
mCPBA (260mg, 1,5mmol) dugc b sung vao hdn hop gdm  tert-butyl
[(3R,5S)-4-hydroxy-4,S-dimetyl—1-(3-nitr0-6,7-dihydr0-SH-Xyclopenta[b]pyridin—4-
yl)piperidin-3-yl]carbamat (312mg, 0,768mmol) trong DCM (3,2ml). Sau 2 gio,
LCMS cho thay mtre do chuyén héa nguyén liéu ban dau chi la 30%. mCPBA dugc
bd sung vao thém vai lan (dén lugng tong cong khoang 10 duong lugng) cho dén khi
LCMS cho thiy d tidu thu hét nguyén liéu ban dau (sau khoang 7 gid). Sau d6, dung
dich NaHCO3 bdo hoa dugc bd sung vao hdn hop nay va hdn hop thu duge chiét
bang DCM. Céc chiét phim hitu co két hop dugc sdy kho va sau d6 duge co dén kho
trong diéu kién 4ap sudt giam. Hop chét tho néu & tiéu d& muc nay duoc sir dung &
bude tiép theo khong cin tinh ché thém. LCMS theo tinh toan cho CioH31N4Os
(M+H)" m/z = 423,2; theo thit nghiém 423,2.

Bude 8. 4-{(3R,55)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5 -dimetylpiperidin-
1-y1}-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

OH
BocHN%/

N
X NO2

7

N
AcO

Hdn hop gdm tert-butyl [(3R,55)-4-hydroxy-4,5-dimetyl-1-(3-nitro-1-oxido-
6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat (390mg,
0,92mmol) va Ac2O (2ml) dugc khudy ¢ 90°C trong thoi gian 1 gio. Hon hop phan
g nay dugc giam nhiét do dén nhiét do trong phong va sau d6 dugc co trong diéu
kién 4p sudt giam. Hon hop nay duge trung hoa bang dung dich nuéc NaHCOs va
sau d6 duge chiét bang EtOAc. Céc chiét phdm hitu co két hop duogc sy kho va cd

trong diéu kién &p suét giam. Cén thu duoc tinh ché theo phuong phép sdc ky trén
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silicagel, rira giai bang 20% dén 80% EtOAc trong hexan @8 tao ra san phim mong
muén & dang diu mau vang (196mg, 55% trong 2 budc). LCMS theo tinh toan cho
CyH3:N4O7 (M+H)* m/z = 465,2; theo thir nghi¢m 465,1.

Budc 9. 3-amino-4-{(3R,5S)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-dimety-
Ipiperidin-1 -y1}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

OH
BocHN%ﬁ,
N
X NH2
AcO
4-{(3R,58)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4.5 -dimetylpiperidin-

1-yl}-3-nitro-6,7-dihydro-5 H-xyclopenta[ b]pyridin-7-yl axetat (198mg, 0,426mmol)
duoc hoa tan trong axit axetic (2,8ml), va bot st (0,36g, 6,4mmol) dugc bd sung vao
dung dich nay. Hon hop phan Gng nay dugc khudy & nhiét do trong phong trong thoi
gian 2 gid. Hon hop nay dugc pha lodng bang 30ml EtOAc, loc qua diatomit. Dich
loc duogc cd trong diéu kién ap suit giam va cdn thu duoc hoa tan trong EtOAc, va
trung hoa bang NaHCO;. Céc 16p dugc tach, va 16p nude duge chiét bang EtOAc bd
sung. Cac 16p hitu co két hop dugc sdy kho va cd trong diu kién 4p suét giam dé tao
ra hop chét néu & tiéu d& muc nay & dang rin mau tring (176mg, 95%), ma dugc st
dung & budc tiép theo khong cAn tinh ché thém. LCMS theo tinh toan cho
CyH3sN4Os (M+H)* m/z = 435,3; theo thir nghiém 435,1.

Budce 10. 4-{(3R,5S)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-
dimetylpiperidin-1-yl}-3-({[6-(2,6-diflorophenyl)-5-flopyridin-2-
yl]carbonyl }amino)-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat

OH
BocHN%Qf - -
A_F

NHN|
I\N\
~
NO

AcO
3-amino-4-{(3R,5S)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5 -dimetylp-
iperidin-1-yl}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat (153mg,
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0.352mmol),  axit  6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic ~ (107mg,
0,422mmol), HATU (330mg, 0,88mmol), va DIPEA (180ul, 1,0mmol) dugc hoa tan
trong DMF (4,9ml) va hdn hop thu dugc duge khqu & nhiét do trong phong trong
thoi gian 2 gio. Hon hop phéan tng nay dugc pha lodng bing MeCN va tinh ché theo
phuong phép sic ky 1ong cao ap dao pha (cOt Waters SunFire™ C18, 19mm x
100mm, ¢& hat Spm, rira giai bang gradien MeCN/nuge chua 0,1% TFA, véi luu tbe
30ml/phut) dé tao ra hop chét néu & tiéu dé muc nay & dang rAn mau tréng (118mg,
50%). LCMS theo tinh todn cho C34H3oF3NsO¢ (M+H)" m/z = 670,3; theo thr nghi€ém
670,3.

Budc 11. N-{4-[(3R,5S)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-yl]-7-hydroxy-
6,7-dihydro-5H-xyclopenta[b]pyridin-3-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-

carboxamit

4-{(3R,5S)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,S-dimetylpiperidin-
1—y1}-3-({[6—(2,6-diﬂ0r0phenyl)-5-ﬂopyridin-2-yl]carbonyl}amino)—6,7-dihydro—5H—
xyclopenta[h]pyridin-7-yl axetat (118mg, 0,176mmol) dugc hoa tan trong hdn hop
gbm MeOH (1ml) va THF (1ml) va dung dich nuéc NaOH 0,5M (1ml, 0,5mmol)
dugc bd sung vao. Hon hop phéan tng nay dugc khudy trong thoi gian 1 gid, va sau
d6 duoc co dén kho trong didu kién ap suit giam. dung dich hydroclorua 4,0M trong
dioxan (3ml, 10mmol) dugc bd sung vao cin. Hon hop phan tng nay duoc khudy
trong thoi gian 1 gio, va sau do dugc lam bay hoi dén kho. Can thu dugc hoa tan
trong MeCN va tinh ché theo phuong phép sdc ky long cao ap déo pha (cot Water
SunFire™ C18, 19mm x 100mm, c& hat 5um, ra giai bang gradien MeCN/nuGc
chira 0,1% TFA, v6i luu téc 30ml/phit) dé tao ra bén chat dong phan khong doi
quang khac nhau ctia bis(trifloaxetat) cia hop chit néu ¢ d& muc nay & dang ran mau

tréng.

Chét dong phan khong d6i quang 1. Dinh tha nhét. Thoi gian luu 1,402 phut.
LCMS theo tinh toan cho Ca7H2oF3NsOs (M+H)" m/z = 528,2; theo thi nghiém:
528.,2. '"H NMR (500MHz, DMSO-ds) 8 10,49 (s, 1H), 8,74 (s, 1H), 8,36 (dd, J= 8.7,
4,0 Hz, 1H), 8,21 (t, J=28,8 Hz, 1H), 8,14 (s, 3H), 7,71 — 7,61 (m, 1H), 7,31 (t,
J=183 Hz, 2H), 5,16 (t, J= 6,9 Hz, 1H), 3,55 (d, /=9,7 Hz, 1H), 3,33 (t, /= 12,1
Hz, 1H), 3,25 (d, J=11,3 Hz, 1H), 3,14 (dq, /= 12,0, 4,2, va 3,4 Hz, 1H), 3,05 (s,
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1H), 2,97 — 2,80 (m, 2H), 1,97 — 1,83 (m, 1H), 1,73 (dt, J=11,4 va 6,6 Hz, 1H), 0,98
(s, 3H), 0,63 (d, J= 6,8 Hz, 3H) ppm.

Chat ddng phan khong d6i quang 2. Dinh thir hai. Thoi gian luu 1,445 phut.
LCMS theo tinh toan cho Ca7HzoF3:NsO; (M+H)" m/z = 528,2; theo thir nghiém:
528.2.

Chét ddng phan khong déi quang 3. Dinh thtr ba. Thoi gian luu 1,587 phut.
LCMS theo tinh toan cho Ca7Hz9F3NsO3 (M+H)* m/z =528,2; theo thtr nghiém:
528.2. 'TH NMR (500MHz, DMSO-ds) § 10,48 (s, 1H), 8,82 (s, 1H), 8,37 (dd, J= 8,6
va 3.9 Hz, 1H), 8,22 (t, J= 8,8 Hz, 1H), 8,03 (s, 2H), 7,67 (p, J= 8,1 Hz, 1H), 7,31
(t, J=8,2 Hz, 2H), 5,13 — 5,05 (m, 1H), 3,41 (d, J=10,7 Hz, 1H), 3,24 (t, /= 12,1
Hz, 1H), 3,13 — 3,02 (m, 1H), 3,03 — 2,81 (m, 2H), 2,46 — 2,38 (m, 1H), 1,91 (dq,
J=13,2,7,1 Hz, 1H), 1,80 — 1,66 (m, 1H), 0,97 (s, 3H), 0,67 (d, /= 6,7 Hz, 3H).

Chét dong phan khong dbi quang 4. Dinh tht tu. Thoi gian luu 1,658 phut.
LCMS theo tinh toan cho Cy7HzoF3NsOs (M+H)" m/z = 528,2; theo thtt nghiém:
528,2.

Céc chit dong phan khong d6i quang nay tuong Ung vdi cac chét ddng phan
khong dbi quang (3R,4R,5R,7R), (3R,4S.,5R,7R), (3R,AR.5R,7S), va (BR,AS,5R,7S)
ctia hop chit néu & dé muc nay.

Vidu 64
N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-y1]-7 -hydroxy-6,7-dihydro-5H-xyclope-
nta[b]pyridin—3-yl}-6—[2,6-diﬂ0-4-(metoxymetyl)phenyl]—5-ﬂ0pyridin—2-carboxamit
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Budc 1. (3,5-diflorophenyl)metanol

F

HO\/©\F

NaBHs (1,06g, 28,1mmol) duogc bb sung thanh timg phan vao dung dich chira
3,5-diflobenzaldehyt (2,00g, 14,1mmol) trong MeOH (20ml) & nhiét do nam trong
khoang tir 0°C dén 5°C. Hon hop nay duoc khudy & nhiét d6 nam trong khoang tir
0°C dén 5°C trong thoi gian 1 gio, dugc t6i bang nudc mudi, va sau d6 dugc chiét
béng FtOAc (2x). Céc pha hitu co két hop dugc rira béng nuéc va nude mudi, sau do
dugc 1am kho trén NaxSOy va ¢0 trong diéu kién ap suét giam dé tao ra hop chit néu
& tidu d& muc nay & dang diu khong mau. %). '"H NMR (300MHz, CDCl3) § 6,88 (m,
2H), 6,70 (m, 1H), 4,69 (s, 2H), 1,88 (br s, 1H) ppm.

Budce 2. 1,3-diflo-5-(metoxymetyl)benzen

\
0]
o,
F
Natri hydrua (1,0g, 25mmol) dugc bd sung thanh nhiéu phan vao dung dich
chtra (3,5-diflorophenyl)metanol (1,98g, 13,7mmol) trong THF (20ml) & 0°C. Hon
hop nay duoc khudy & nhiét do nam trong khoang ttr 0°C dén 5°C trong thoi gian 1
gid, va sau d6 metyl iodua (4,3ml, 69mmol) dugc bd sung vao. Hon hop phén tng
nay dugc khudy & nhiét d6 trong phong trong thoi gian 2 gio. Hon hop nay dugc toi
bang nude va chiét biang EtOAc. Cac chiét pham hitu co két hop duge ¢d va can thu
duoc duge phan tich trén cdt trén 40g silicagel, rira giai bang 0% dén 40% EtOAc
trong hexan, dé tao ra ddu khong mau (2,1g, 97%). 'H NMR (300MHz, CDCls) 8
6,86 (m, 2H), 6,71 (m, 1H), 4,43 (s, 2H), 3,38 (s, 3H) ppm.

Budce 3. 2-[2,6-diﬂo—4—(metoxymetyl)phenyl]-4,4,5,5-tetramety1—1,3,2-dioxaborolan
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Dung dich chta n-BulLi trong hexan (1,6M, 9,58ml, 15,3mmol) duoc bd sung
tu tr vao dung dich chua 1,3-diflo-5-(metoxymetyl)benzen (0,970g, 6,13mmol)
trong THF (24ml) & -78°C, thong qua phéu nho giot. Khi viéc bd sung duogc hoan
thanh, hdn hop nay duge gitt & -78°C trong thoi gian 1 gio. Sau do6, 2-isopropoxy-
4 4.5, 5-tetrametyl-1,3,2-dioxaborolan (3,75ml, 18,4mmol) duogc bd sung vao thanh
mot 1an. Hon hop phan Gmg nay dugc nang nhi¢t do 1€n dén nhiét do trong phong va
khudy trong thoi gian 1 gio. Hon hop nay duoc toi bang dung dich nu¢c NaHCO3 va
chiét bang EtOAc. Cac chiét pham hitu co két hop dugc rira bing nudc mudi, lam
kho trén NaxSOs, va ¢ trong diéu kién ap sut giam dé tao ra hop chét néu & tiéu dé
muc nay ¢ dang dau khong mau. 'H NMR (300MHz, CDCl3) 8 6,82 (m, 2H), 4,43 (s,
2H), 3,38 (s, 3H), 1,37 (s, 12H) ppm.

Bude 4. Axit 6-[2,6-diflo-4-(metoxymetyl)phenyl]-5-flopyridin-2-carboxylic

OH
0] F

7N
O_
FF

Hbén hop goém 2-[2,6-diflo-4-(metoxymetyl)phenyl]-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (0,364g, 1,28mmol), metyl 6-bromo-5-flopyridin-2-carboxylat (0,300g,
1,28mmol) va DIPEA (0,67ml, 3,8mmol) trong 1,4-dioxan (6ml) va nudc (0,30ml)
duoc suc nito. Bis(tri-tert-butylphosphin)paladi (65,5mg, 0,128mmol) dugc bd sung
vao hdn hop nay. Sau d6, hdn hop phan tng tao thanh duge dun néng ¢ 120°C trong
thoi gian 40 phut. Hon hop nay dugc loc qua dém diatomit va dich loc dugce ¢ trong
diéu kién 4p suét giam. San pham tho dugc tinh ché bing cot sic ky trén silicagel
(rita giai bing 0% dén 50% EtOAc trong hexan) dé tao ra metyl 6-[2,6-diflo-4-
(metoxymetyl)phenyl]-5-flopyridin-2-carboxylat & dang bt mau tring.

Metyl 6-[2,6-diflo-4-(metoxymetyl)phenyl]-5-flopyridin-2-carboxylat duogc
xtr ly bang THF (2ml), MeOH (2ml) va dung dich nuéc NaOH 1,0M (2ml, 2mmol) &
nhiét d6 trong phong trong thoi gian 1 gio. Cac dung moi bay hoi duge loai bo trong
diéu kién 4p suat giam. Cin dugc trung hoa dén do pH ndm trong khoang tir 5 dén 6
bang dung dich HCI IN. Céc chét rén ma két tia duoc gom bang céach loc, rira bang
nuée, va lam kho dé tao ra hop chit néu & tidu dé muc nay & dang ran mau tring
(374mg, 98,2%). LCMS theo tinh toan cho Ci14H11F3NOs (M+H)* m/z=298,1; theo
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thr nghiém: 298,0.

Bugc 5. N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1 -yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-[2,6-diflo-4-(metoxymetyl)phenyl]-5 -flopyridin-2-

carboxamit

Hén hop gdm 3-amino-4-{(38,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-
peridin-1-yl}-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat (256mg, 0,633mmol),
axit 6-[2,6-diflo-4-(metoxymetyl)phenyl]-5-flopyridin-2-carboxylic (188mg,
0,633mmol), HATU (481mg, 1,26mmol) trong DMF (1ml) va DIPEA (0,330ml,
1,90mmol) dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Hon hgp phan
ting dugc toi bang nude va sau do duoc chiét bang EtOAc (2 lan). Cac chiét phdm
hitu co két hop duoc rua béng nuéc mudi, 1am khd trén NaxSOs, va cbd trong diéu
kién ap sudt giam. Cén thu dugce tinh ché theo phuong phap sdc ky cot trén silicagel
bing cach st dung thiét bi CombiFlash® rtra giai bang EtOAc/hexan (50% dén
100%) dé tao ra 4-{(38,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpiperidin-1-yl}-
3-[({6-[2,6-diﬂo—4-(metoxymetyl)phenyl]-5-ﬂopyridin-2-y1}carbonyl)amino]-6,7-
dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat lam chét trung gian.

THF (6ml), MeOH (6ml) va dung dich nuéc NaOH 1,0M (6,32ml, 6,32mmol)
dugc bd sung vao chét trung gian amit. Hon hop nay duge khudy & nhiét do trong
phong trong thoi gian 20 phut. Cdc dung mdi bay hoi dugc loai bé trong diéu kién ap
sudt giam. Cin thu dugc chiét bang FtOAc (2x). Céc pha hitu co két hop duoc rira
béng nude mudi, 1am kho trén NaySOs, va sau d6 duogc co dén kho dé tao ra tert-
butyl ((3S,5R)-1-{3-[({6-[2,6-diflo-4-(metoxymetyl)phenyl]-5-flopyridin-2-
yl}carbonyl)amino]-7-hydr0xy-6,7-dihydr0-5H-Xyclopenta[b]pyridin-4-yl}-5—

metylpiperidin-3-yl)carbamat lam chét trung gian tht hai.

Ruou trung gian dugc xu ly bang TFA (6ml) va DCM (6ml). Hon hop nay
duoc khudy & nhiét do trong phong trong thoi gian 2 gio, va sau d6 duge c6 trong
didu kién 4p sudt giam. Can thu dugc tinh ché theo phuong phap LCMS diéu ché
(Cot Waters SunFire™ C18, 19mm x 100mm, c& hat Sum, rua giai béng gradien
MeCN/nuée chira 0,1% NH;OH, v6i luu téc 30ml/phut) dé tao ra hai chét dong phan
khong ddi quang cia hop chét néu & dé muc nay & dang bot mau trang.

Chét dong phan khong d6i quang 1. Dinh thu nhit. Thoi gian luu 1,48 phit.
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LCMS theo tinh toan cho CasHz1F3NsO3 (M+H)" m/z = 542,2; theo tht nghiém:
542,1. '"H NMR (300MHz, DMSO-ds) & 10,72 (s, 1H), 9,40 (s, 1H), 8,31 (m, 1H),
8,17 (m, 1H), 7,26 (d, J=9,0 Hz,2H), 5,23 (m, 1H), 4,75 (m, 1H), 4,51 (s, 2H), 3,34
(s, 3H), 2,99 (m, 1H), 2,84 (m, 2H), 2,71 (m, 1H), 2,53 (m, 1H), 2,41 (m, 1H), 2,28
(m, 1H), 2,22 (m, 1H), 1,77 (m, 1H), 1,49 (m, 2H), 1,28 (m, 1H), 0,53 (d, /= 6,0 Hz,
3H) ppm.

Chét dong phan khong d6i quang 2. Dinh thir hai: Thoi gian luu 1,56 phut.
LCMS theo tinh todn cho CagH31FsNsO3 (M+H)" m/z = 542,2; theo thir nghiém:
542,1. '"H NMR (300MHz, DMSO-ds) & 10,71 (s, 1H), 9,40 (s, 1H), 8,31 (m, 1H),
8,17 (m, 1H), 7,26 (d, J=9,0 Hz,2H), 5,24 (m, 1H), 4,78 (m, 1H), 4,51 (s, 2H), 3,34
(s, 3H), 2,97 (m, 1H), 2,83 (m, 2H), 2,71 (m, 1H), 2,53 (m, 1H), 2,41 (m, 1H), 2,29
(m, 1H), 2,25 (m, 1H), 1,72 (m, 1H), 1,51 (m, 2H), 1,28 (m, 1H), 0,52 (d, J= 6,6 Hz,
3H) ppm.

Céc chét dong phan khong d6i quang nay tuong ung voi cac chét ddng phan

khong dbi quang (7R) va (7S) clia hop chét néu & dé muc nay.
Vidu 65

N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3 -dihydrofuro[2,3-b-
Ipyridin-5-y1}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-flopyridin-2-

carboxamit
OH
OH
N 4 N/I F
(@] N/ O

Bude 1. 1-(3,5-diflorophenyl)etanol

F

Metylmagie bromua trong THF (3,0M; 8,44ml, 25,3mmol) duoc bd sung nhd
giot vao dung dich chua 3,5-diflobenzaldehyt (3,00g, 21,1mmol) trong THF (30ml) &
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nhiét d6 nam trong khoang tir 0°C dén 5°C. Hon hop nay dugc khudy & nhiét d6 nam
trong khoang tir 0°C dén 5°C trong thoi gian 1 gio, dugc toi bing nuéc mudi, va sau
d6 dugc chiét bang EtOAc (2 1an). Céc pha hitu co két hop dugc rira bang nudc va
nude mudi, 1am kho trén NaSOs, va cb trong diéu kién 4p suét giam dé tao ra hop
chit néu & tiéu d& muc nay & dang diu khéong mau (3,02g, 90,4%). 'H NMR
(300MHz, CDCl3) 8 6,89 (m, 2H), 6,69 (m, 1H), 4,88 (q, J=6,3 Hz, 1H), 1,47 (d,
J=6,3 Hz, 3H) ppm.

Budc 2. 1-(3,5-diflorophenyl)etanon

F

Oy

)

Periodinan Dess-Martin (9,66g, 22,8mmol) dugc bd sung thanh ting phan vao
dung dich chua 1-(3,5-diflorophenyl)etanol (3,00g, 19,0mmol) trong DCM (40ml) da
dugce lam ngudi trong bé nuéc da. Hon hop nay duoc khudy & nhiét do trong phong
trong thoi gian 2 gio, sau d6 dugc co trong diéu kién 4p suat giam. Cén dugc tinh ché
duoc tinh ché theo phuong phap sdc ky cot trén silicagel bang cach st dung thiét bi
CombiFlash® rita giai bing BtOAc/hexan (0% dén 40%). Bude tinh ché tao ra 2,06g
(69,6%) hop chét néu & tiéu d& muc nay & dang dau khong mau. 'H NMR (300MHz,
CDCl3) § 7,45 (m, 2H), 7,01 (m, 1H), 2,59 (s, 3H) ppm.

Budc 3. 2-(3,5-diflorophenyl)propan-2-ol
OH

F F

Metylmagie bromua trong THF (3,0M; 5,12ml, 15,4mmol) dugc bd sung nho
giot vao dung dich chua 1-(3,5-diflorophenyl)etanon (2,00g, 12,8mmol) trong THF
(20ml) & nhiét do nam trong khoang tir 0°C dén 5°C. Hon hop nay duge khudy &
nhiét do nam trong khoang tir 0°C dén 5°C trong thoi gian 1 giod, sau d6 duoc tdi
bing nudc mudi, chiét bang EtOAc (2 lan). Cac pha hitu co két hop dugc rira bing
nuéc va nude mudi, 1am kho trén NaxSOs, va ¢o trong diéu kién ap suét giam dé tao

ra hop chit néu & tiéu d& muc nay ¢ dang dau khong mau (2,12g, 96,1%).
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Buéc 4. 2-[3,5-diflo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]propan-2-

ol

OH

n-BuLi trong hexan (1,6M; 18,2ml, 29,0mmol) dugc bd sung tur tr thong qua
phéu nho giot vao hén hop gdm 2-(3,5-diflorophenyl)propan-2-ol (2,00g, 11,6mmol)
trong THF (46ml) ¢ -78°C. Khi bd sung xong, hon hop nay dugc gitt ¢ -78°C trong
thoi gian 1 gio. Sau do, 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (7,11ml,
34,8mmol) dugc bd sung vao thanh mot 1an. Hon hop nay duge dé Am 1én dén nhiét
do6 trong phong va khudy trong thoi gian 1 gio, sau do hén hop phan tng dugc toi
bing nudc va dung dich dugc chiét bing EtOAc. Cac chiét phim hitu co két hop
duoc ria bang nude mudi, 1am kho trén NaaSOs, va cd trong diéu kién 4p suét giam
dé tao ra hop chét néu ¢ tiéu d& muc nay & dang dau khong mau. LCMS theo tinh
toan cho Ci1sH21BF203Na (M+Na)* m/z = 321,2; theo thit nghiém: 321,0.

Budc 5. Metyl 6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5-flopyridin-2-

carboxylat
OH
F F
N~ [ F
PLONQN

0
Bis(tri-tert-butylphosphin)paladi (262mg, 0,513mmol) dugc bd sung vao hon
hop da dugc suc nito géln 2-[3,5-diﬂ0-4-(4,4,S,S-tetrametyl-1,3,2-dioxaborolan-2-yl-
phenyl]propan-2-ol (1,53g, 5,13mmol), metyl 6-bromo-5-flopyridin-2-carboxylat
(1,20g, 5,13mmol) va DIPEA (2,7ml, 15mmol) trong 1,4-dioxan (20ml) va nudc
(1,2ml). Hon hop phéan Gmg nay dugc dun néng ¢ 120°C trong thoi gian 40 phut, sau
d6 duogc lam ngudi va loc qua dém diatomit. Dich loc duge c6 trong diéu kién ap suét

giam. Can thd dugc tinh ché bang cot sdc ky trén silicagel (0% dén 50% EtOAc
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trong hexan) dé tao ra metyl 6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5-
flopyridin-2-carboxylat ¢ dang bdt mau tring, ma dugc st dung khong can tinh ché

thém.

Bude 6. Axit 6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5-flopyridin-2-

carboxylic
OH
o] R
/N
— OH
FF
Metyl 6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5-flopyridin-2-

carboxylat, didu ché dugce nhu da duoc boc 16 & Bude 5, dugc xu ly béng THF (8ml),
MeOH (8ml) va dung dich nuéc NaOH 1,0M (8ml, 8mmol) & nhiét do trong phong
trong thoi gian 1 gid. Cac dung moi bay hoi dugce loai bo trong didu kién ap suét
giam. Can dugc trung hoa dén d6 pH ndm trong khoang tir 6 dén 7 bang dung dich
HCI 1M. Chét két tia dugc loc, ria béng nuée va lam kho dé tao ra hop chét néu &
tiéu dé muc nay & dang rin mau tring (0,332g, 20,8%). LCMS theo tinh todn cho
C1sH13F3sNO; (M+H)" m/z = 312,1; theo thir nghiém: 312,1.

Budc 7. N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-

flopyridin-2-carboxamit

Hon hop gém tert-butyl  ((3R,4R,5S)-1-(5-amino-2,3-dihydrofuro[2,3-
b]pyridin-4-yl)-4-{[tert-butyl(dimetyl)silylJoxy}-5 -metylpiperidin-3-yl)carbamat
(200mg, 0,418mmol), axit 6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5-
flopyridin-2-carboxylic (130mg, 0,418mmol), HATU (318mg, 0,836mmol) trong
DMF (1,5ml) va DIPEA (218ul, 1,25mmol) dugc khqu & nhiét do trong phong
trong thoi gian 2 gio. Sau khi duge toi bang nude, hdn hop nay duoc chiét bang
EtOAc (2x). Cac pha hiru co két hop dugc ria bing nuéc mudi, 1am kho trén
NaSO4, va cb. Can dugc tinh ché duoc tinh ché theo phuong phép sdc ky cot trén
silicagel bang cach st dung thiét bi CombiFlash® rtra giai bang EtOAc/hexan (50%
dén 100%), dé tao ra chét trung gian amit, fer¢-butyl ((3R,4R,5S)-4-{[tert-butyl(dim-
etyl)silyl]oxy}-1-{5-[({6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-flopyridin-
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2-y1}carbonyl)amino]-2,3-dihydrofuro[2,3-b]pyridin-4-yl}-5—mety1piperidin-3-

yl)carbamat.

Chét trung gian amit didu ché duoc nhu trén duge xtr Iy bang dung dich HCI
4,0M trong dioxan (8ml, 30mmol) & nhiét do trong phong qua dém. Hon hop phéan
ng nay dugc cd trong diéu kién 4p sudt giam. Cin thu dugc tinh ché theo phuong
phap LCMS didu ché (cot Waters SunFire™ C18, 19mm x 100mm, c& hat Spm, rira
giai bang gradien MeCN/nudc chira 0,1% NH4OH, vdi luu tbc 30ml/phut) dé tao ra
hop chét néu & dé muc nay & dang bot mau tring. LCMS theo tinh toan cho
CrsH31F3Ns04 (M+H)" m/z =558,2; theo thir nghiém: 558,0. '"H NMR (300MHz,
DMSO-de) & 10,17 (s, 1H), 8,69 (s, 1H), 8,32 (m, 1H), 8,16 (m, 1H), 7,32 (d, ] =9,0
Hz, 2H), 5,27 (br s, 1H), 4,49 (m, 3H), 3,05 (m, 1H), 2,96 (m, 1H), 2,66-2,42 (m,
5H), 1,47 (s, 6H), 0,68 (d, J= 6,6 Hz, 3H) ppm.

Vidu 66

N-{4-[(3R,4R,58)-3-amino-4-hydroxy-5-metylpiperidin-1-yl] -7-hydroxy-6,7-
dihydro-SH-xyclopenta[b]pyridin-3-yl}-6—[2,6-diﬂ0—4-(metoxymetyl)phenyl]-5-

flopyridin-2-carboxamit

HO

Hon hop gdm 3-amino-4-((3R,4R,55)-3-[(tert-butoxycarbonyl)amino]-4-
{[tert-butyl(dimetyl)silylJoxy}-5-metylpiperidin-1 -yl)-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl ~axetat (324mg, 0,606mmol), axit  6-[2,6-diflo-4-
(metoxymetyl)phenyl]-5-flopyridin-2-carboxylic (180mg, 0,606mmol) va HATU
(0,460g, 1,21mmol) trong DMF (3,0ml) va DIPEA (0.3 16ml, 1,82mmol) dugc khudy
& nhiét do trong phong trong thoi gian 2 gio. Sau khi t6i hdn hop phén tGng bing
nude, hon hop nay duoc chiét bang EtOAc (2 1an). Céac chiét pham hitu co két hop
duoc rira bing nude mudi, 1am kho trén NaxSOs, va cd trong diu kién ap suat giam.

Cin duoc tinh ché duge tinh ché theo phuong phép sdc ky cot trén silicagel bang
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cach st dung thiét bi CombiFlash® rira giai bang EtOAc/hexan (50% dén 100%) dé
tao ra chét trung gian amit, 4-((3R.,4R,5S)-3-[(tert-butoxycarbonyl)amino]-4-{[fer-b-
utyl(dimetyl)silyl]oxy }-5-metylpiperidin-1-y1)-3-[({6- [2,6-diflo-4-
(metoxymetyl)phenyl]-5-ﬂopyridin-2-yl}carbonyl)amino]-6,7-dihydro-SH-
xyclopenta[b]pyridin-7-yl axetat.

THF (5ml), MeOH (5ml) va dung dich nuéc NaOH 1,0M (5ml, 5mmol) dugc
bd sung vao chat trung gian amit didu ché dugc nhu néu trén. Hon hop nay dugc
khudy & nhiét do trong phong trong thoi gian 20 phut. Cac dung moi bay hoi hitu co
duoc loai bo trong didu kién ap suit giam. Cin dugc chiét bang EtOAc (2 14n). Sau
do, cac pha hitu co két hop dugc rira bang nudc mudi, 1am kho trén Na,SOs, va cd
trong diéu kién é&p sudt giam dé tao ra rugu trung gian, fert-butyl (3R,4R,55)-4-
{[tert-butyl(dimetyl)silylJoxy}-1-{3-[({6- [2,6-diflo-4-(metoxymetyl)phenyl]-5-
ﬂopyridin-2—yl}carbonyl)amino]-7-hydroxy-6,7-dihydro-SH-xyclopenta[b]pyridin-4-
yl}-5-metylpiperidin-3-yl)carbamat.

Ruou trung gian didu ché dugc nhu trén dugce xt ly bang dung dich HCI1 4,0M
trong dioxan (10ml, 40mmol) & nhiét do trong phong qua dém. Hon hop phan Gmg
nay dugc cO trong diéu kién 4p sudt giam. Cdn dugc tinh ché theo phwong phap
LCMS diéu ché (cot Waters SunFire™ C18, 19mm x 100mm, c& hat Spum, rua giai
bang gradien MeCN/nudce chua 0,1% NH4OH, voi luu téc 30ml/phat) dé tao ra hai
chét ddng phan khong d6i quang ctia hop chit néu & d& muc nay & dang bot mau

tréng.

Chét ddng phan khong d6i quang 1. Dinh thu nhét. Thoi gian lvu: 1,452 phut.
LCMS theo tinh toan cho CagH3iF3NsOs (M+H)" m/z=558,2; theo thir nghiém:
558.0. '"H NMR (400MHz, DMSO-ds) § 10,53 (s, 1H), 9,32 (s, 1H), 8,35 (m, 1H),
8,19 (m, 1H), 7,20 (d, J=10,2 Hz, 2H), 5,29 (m, 1H), 4,82 (m, 1H), 4,52 (s, 2H),
4,49 (m, 1H), 3,35 (s, 3H), 3,04 (m, 1H), 2,92 (m, 1H), 2,84 (m, 2H), 2,71 (m, 1H),
2,60 (m, 1H), 2,57 (m, 1H), 2,43 (m, 1H), 2,29 (m, 1H), 1,78 (m, 1H), 1,45 (m, 2H),
0,68 (d, J= 6,4 Hz, 3H) ppm.

Chét ddng phan khong d6i quang 2. Dinh th( hai. Thoi gian luu: 1,563 phut.
LCMS theo tinh todn cho CasH3iF3NsOs (M+H)* m/z = 558,2; theo thir nghiém:
558,0. 'H NMR (400MHz, DMSO-ds) 8 10,54 (s, 1H), 9,33 (s, 1H), 8,35 (m, 1H),
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8,19 (m, 1H), 7,19 (d, T = 8,8 Hz, 2H), 5,28 (m, 1H), 4,80 (m, 1H), 4,52 (s, 2H), 4,49
(m, 1H), 3,35 (s, 3H), 3,04 (m, 1H), 2,93 (m, 1H), 2,84 (m, 2H), 2,70 (m, 1H), 2,60
(m, 1H), 2,56 (m, 1H), 2,43 (m, 1H), 2,26 (m, 1H), 1,79 (m, 1H), 1,44 (m, 2H), 0,69
(d, J= 6,4 Hz, 3H) ppm.

Céc chét dong phan khong d6i quang nay tuong (mg v6i cac chét dong phan

khong ddi quang (7R) va (7S) ctia hop chét néu ¢ d& muc nay.
Vidu 67

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl] -7-hydroxy-6,7-dihydro-5H-xyclope-
nta[b]pyridin-3-yl1}-6-[2,6-diflo-4-(1-hydroxy-1 -metyletyl)phenyl]-5-flopyridin-2-

carboxamit

OH

NHN/|F
l\N X
Z
N (@)

HO

Hdn hop gdm 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-
peridin-1-y1}-6,7-dihydro-5H-xyclopenta[ b]pyridin-7-yl axetat (299mg, 0,739mmol),
axit 6-[2,6-diﬂ0—4-(l-hydroxy-1-metyletyl)phenyl]-S-ﬂopyridin—2-carboxy1ic
(230mg, 0,739mmol) va HATU (562mg, 1,48mmol) trong DMF (0,7ml) va DIPEA
(0,386ml, 2,22mmol) dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Hén
hop phan tng dugc toi bang nudc, hon hop nay dugce chiét bang EtOAc (2 1an). Céc
pha hitu co két hop duoc rira bang nuéc mudi, 1am kho trén NapSOq va ¢o trong didu
kién ap suét giam. Can dugce tinh ché dugc tinh ché theo phuong phéap sdc ky cot trén
silicagel bing cach st dung thiét bi CombiFlash® rira giai bang EtOAc/hexan (50%
dén  100%) dé tao ra chdt trung gian amit, 4-{(3S,5R)-3-[(tert-
butoxycarbonyl)amino]-5-metylpiperidin-1-yl}-3-[({6-[2,6-diflo-4-(1 -hydroxy-1-m-
etyletyl)phenyl]-5-flopyridin-2-yl} carbonyl)amino]-6,7-dihydro-5/-
xyclopenta[b]pyridin-7-yl axetat.

Chét trung gian amit diéu ché duoc nhu trén dugc xu ly bang THF (6ml),

MeOH (6ml) va dung dich nuéc NaOH 1,0M (7,39ml, 7,39mmol) & nhiét do trong
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phong trong thoi gian 20 phit. Cac dung moi bay hoi dugc loai bo trong diéu kién ap
suit giam. Can dugc chiét béng EtOAc (2 lén). Céac pha hitu co két hop dugce rira
bang nudc mudi, 1am kho trén NaySOs, ¢d trong diéu kién 4p suét giam dé tao ra
regu  trung  gian, tert-butyl  ((3S,5R)-1-{3-[({6-[2,6-diflo-4-(1-hydroxy-1-
metyletyl)phenyl]-5-flopyridin-2-yl} carbonyl)amino]-7-hydroxy-6,7-dihydro-5 H-
xyclopenta[b]pyridin-4-yl}-5-metylpiperidin-3-yl)carbamat.

Ruou trung gian diéu ché duoc nhu trén duge xu Iy bang TFA (6ml) va DCM
(6ml). Dung dich nay duoc khudy & nhiét do trong phong trong thoi gian 2 gio, duoc
cd. Can dugc tinh ché theo phuong phap LCMS didu ché (cot Waters SunFire™
C18, 19mm x 100mm, ¢ hat 5um, rira giai bang gradien MeCN/nuge chira 0,1%
NH,OH, véi luu téc 30ml/phut) dé tao ra hai chét déng phan khong d6i quang & dang

bot mau trang.

Chét dong phan khong d6i quang 1. Dinh tht nhét. Thoi gian luu: 1,505 phut.
LCMS theo tinh toan cho CaoHs33F3NsO3 (M+H)" m/z = 556,3; theo tht nghiém:
556,0. 'H NMR (400MHz, DMSO-de) 8 10,77 (s, 1H), 9,46 (s, 1H), 8,36 (m, 1H),
8,21 (m, 1H), 7,41 (d, J=10,2 Hz, 1H), 5,47 (m, 1H), 5,30 (m, 1H), 4,84 (m, 1H),
3,01 (m, 1H), 2,92 (m, 1H), 2,84 (m, 1H), 2,78 (m, 1H), 2,63 (m, 1H), 2,51 (m, 1H),
2,33 (m, 1H), 2,30 (m, 1H), 1,77 (m, 1H), 1,59 (m, 1H), 1,50 (s, 6H), 1,37 (m, 1H),
0,56 (d, J= 6,4 Hz, 3H) ppm.

Chét ddng phan khong d6i quang 2. Dinh thtt hai. Thoi gian luu: 1,599 phut.
LCMS theo tinh toan cho CaoH33F3NsO3 (M+H)" m/z = 556,3; theo thtr nghiém:
556,0. 'H NMR (400MHz, DMSO-ds) & 10,79 (s, 1H), 9,46 (s, 1H), 8,35 (m, 1H),
8,21 (m, 1H), 7,40 (d, J= 8,8 Hz, 2H), 5,47 (m, 1H), 5,28 (m, 1H), 4,80 (m, 1H),
3,05 (m, 1H), 2,90 (m, 1H), 2,84 (m, 1H), 2,75 (m, 1H), 2,61 (m, 1H), 2,46 (m, 1H),
2,32 (m, 1H), 2,26 (m, 1H), 1,81 (m, 1H), 1,56 (m, 1H), 1,50 (s, 6H), 1,35 (m, 1H),
0,57 (d, J= 6,4 Hz, 3H) ppm.

Céc chit dong phan khong d6i quang nay tuong ng voi cac chét dong phan

khong @i quang (7R) va (7S) ctia hop chét néu & dé muc nay.
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Viduy 68

N-{4-[(3R,4R,58S)-3-amino-5-xyclopropyl-4-hydroxypiperidin-1-yl] -7-hydroxy-6,7-
dihydro-5H-Xyclopenta[b]pyridin-3-yl}—6-(2,6-diﬂorophenyl)-5-ﬂopyridin-2-

carboxamit

HO

Bude 1. Tert-butyl (4R)-4-{(1R,2R)-3-[(4R)-4-benzyl-2-0x0-1,3-0xazolidin-3-yl]-2-
xyclopropyl-1-hydroxy-3-oxopropyl }-2,2-dimetyl-1,3-oxazolidin-3 -carboxylat

Dung dich chira 1,0M titan tetraclorua trong DCM (9,3ml) duoc bd sung nhd
giot vao dung dich chira (4R)-4-benzyl-3-(xyclopropylaxetyl)-1,3-oxazolidin-2-on
(2,0g, 7,7mmol) & -40°C trong DCM khan (45ml), trong khi quyén nito dé tao ra
huyén phu dic mau vang. Sau 10 phuat, DIPEA (3,36ml, 19,3mmol) dugc bd sung
nhé giot vao, khién mau thay ddi tir vang thanh tim dam. Ho6n hop phan tmg nay
duoc dé Am dan dén -20°C trong khi khudy trong thoi gian 1 gio. Hon hop phan Gng
lai duoc lam lanh dén -40°C, va dung dich chita tert-butyl (4R)-4-formyl-2,2-
dimetyl-1,3-oxazolidin-3-carboxylat (1,8g, 7,85mmol) (do Aldrich cung clp) trong
DCM khan (5ml) duge bd sung nhé giot. Hon hop phén ung nay duoc dé 4m dan dén
0°C trong thoi gian 1 gio va sau d6 dugc dé khudy trong thoi gian 1,5 gid nita ¢ 0°C.
Hon hop phéan Gmg nay duoc toi bang cach bo sung dung dich NH4Cl béo hoa (dung
dich nudce) (15ml) vao. Sau khi tach hai 16p tao ra, 16p hiru co dugc rira bang nudc

va nuée mudi, lam kho trén NaySOs, ¢o trong diéu kién ap suat giam va tinh ché theo
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phuong phap sic ky cuc nhanh (120g silicagel, rira giai bing 0% dén 60%
EtOAc/hexan) dé tao ra hop chit néu & tiéu d& muc nay co6 cdng thuc (1,9g, 50%).
LC/MS (ESI) m/z theo tinh todn cho CasHzgNoO7Na: 511,2 [M+Na]", theo thir
nghiém 511,1.

Budc 2. Tert-butyl (4R)-4-((1R,2R)-3-[(4R)-4-benzyl-2-oxo0-1,3-oxazolidin-3-yl]-1-
{[tert-butyl(dimetyl)silyl]Joxy}-2-xyclopropyl-3 -oxopropyl)-2,2-dimetyl-1,3-

oxazolidin-3-carboxylat

ji 0 O,Sl\
O N
-

0
. O:<ON\’/\

A

2,6-1utidin (0,85ml, 7,3mmol) dugc bd sung vao dung dich ¢ -40°C chura zert-
butyl (4R)-4-{(1R,2R)-3-[(4R)-4-benzyl-2-oxo-1,3-oxazolidin-3-yl]-2—xyclopropy1—1-
hydroxy-3-oxopropyl}-2,2-dimetyl-1,3-oxazolidin-3-carboxylat (1,80g, 3,68mmol)
trong DCM khan (10ml), trong khi quyén nito. Sau 10 phut, dung dich chwa tert-
butyldimetylsilyl triflometansulfonat (1,1ml, 4,9mmol) trong DCM khan (1ml) duoc
bd sung vao. Hon hop phan tng nay dugc dé Am din din dén nhiét d6 moi trudng
trong khi khudy qua dém. Hon hop phan tng thd dugc pha lodng bang 1,2-dicloetan
va lam lanh dén 0°C trudc khi toi bang dung dich NaHCO; bdo hoa (dung dich
nudce). Sau khi tch hai 16p tao ra, 16p hitu co dugce rua béng nuée va nude mudi, lam
kho trén NazSOq, ¢b trong didu kién 4p suét giam va tinh ché theo phuong phép sdc
ky cuc nhanh (120g silicagel, rira giai bang 0% dén 30% EtOAc/hexan) dé tao ra hop
chédt néu & tidu d& muc nay (2,1g, 95%). LC/MS (ESI) m/z theo tinh toén cho
C3,Hs0N207SiNa: 625,3 [M+Na]”, theo thtr nghiém 625,1.
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Bude 3. Tert-butyl (4R)-4-((1R,29)-1-{[tert-butyl(dimetyl)silylJoxy}-2-xyclopropyl-
3-hydro xypropyl)-2,2-dimetyl-1,3-oxazolidin-3-carboxylat

-

v
0
%"

Dung dich chtra tert-butyl (4R)-4-((1R,2R)-3-[(4R)-4-benzyl-2-0x0-1,3-
oxazolidin-3-yl]-1-{[fert-butyl(dimetyl)silylJoxy}-2-xyclopropyl-3-oxopropyl)-2,2-
dimetyl-1,3-oxazolidin-3-carboxylat (3,3g, 5,5mmol) trong THF khan (50ml) va
EtOH (1ml) duoc lam lanh dén -30°C truée khi b sung lithi tetrahydroborat (0,24g,
11mmol) vao trong khi quyén nito. Hon hop phan ung duoc dé 4m dan dén nhiét do
moi truong trong khi khudy trong thoi gian 20 gio. Hon hop phan ung thd duge pha
lodng bang dietyl ete (36ml) va lam lanh dén 0°C trude khi bo sung 1M NaOH (dung
dich nuée) (36ml). Sau khi tach cac 16p tao ra, 16p nude duge chiét bang EtOAc vai
lAn va céc chiét phdm hitu co két hop duge rira bing nudc mudi, lam kho trén
Na,SOq, loc, va ¢o trong didu kién ép suit giam. San pham tho dugc tinh ché theo
phuong phéap sic ky cot cuc nhanh (120g silicagel, rira giai bing 0% dén 40%
EtOAc/hexan) dé tao ra hop chét néu & tiéu d& muc nay c6 cong thuc (1,27g, 54%).
LC/MS (ESI) m/z theo tinh toan cho CaHssNOssiNa: 452,3 [M+Na]*, theo thu
nghiém 452,0.

Buéc 4. Tert-butyl (4R)-4-((1R,28)-3-azido-1-{[tert-butyl(dimetyl)silylJoxy}-2-xycl-
opropylpropyl)-2,2-dimetyl-1,3-oxazolidin-3-carboxylat

vy T

+ e
N.-N O.SI\

%

DIAD (1,2ml, 5,9mmol) duoc bd sung nho giot trong khi quyén nito vao dung

dich chua tert-butyl (4R)-4-((1R,25)-1-{[tert-butyl(dimetyl)silylJoxy } -2-xyclopropyl-
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3-  hydroxypropyl)-2,2-dimetyl-1,3-oxazolidin-3-carboxylat (1.3g, 3,0mmol) va
triphenylphosphin (1,6g, 6,1mmol) trong THF khan (20ml). Sau khi bd sung vao
xong, chit két tiia dugc tao thanh. Hon hgp phén tmg nay duoc khudy trong thoi gian
30 phut. Tiép d6, diphenylphosphonic azit (1,3ml, 6,2mmol) trong THF khan (1,0ml)
dugce bd sung vio. Sau khi khudy & nhiét d6 mdi truong trong thoi gian 3 gio, cac
dung moi bay hoi hitu co dugc loai bo trong diéu kién &p suét giam va san pham tho
duoc tinh ché theo phuong phap sdc ky cot cuc nhanh (120g silicagel, rira giai bang
0% dén 15% EtOAc-hexan) dé tao ra hop chét néu & tiéu dé muc nay ¢ dang dau mau
vang nhat (1,18g, 86%). LC/MS (ESI) m/z theo tinh toan cho Ci17H35N402S1: 355,30
[M-Boc+H]", theo thir nghiém: 355,1.

Budc 5. Tert-butyl (2R,3R,485)-5-azido-4-xyclopropyl-1,3-dihydroxypentan-2-

OH
NH
20/:/\
O

%

Dung dich chira tert-butyl (4R)-4-((1R,25)-3-azido-1-{[tert-butyl(dimetyl)sil-

ylcarbamat

yl]oxy}-2-xyclopropylpropyl)-2,2-dimetyl-1,3-oxazolidin-3-carb oxylat (1,16g,
2,55mmol) trong MeOH (5ml) dugc lam ngudi trong bé 1am lanh bang nudc d4, sau
do TFA (4,9ml, 64mmol) duoc bd sung vao. Hon hop phan tmg nay dugc nang nhiét
do 1én dén nhiét do mai trudng va khudy trong thoi gian 30 phat. Cac dung moi bay
hoi hitu co dugc loai bo trong diéu kién ap suét giam va cdn dugc lam bay hoi theo
cach déng sO1 voi toluen mot vai lan. Sau d6, cin nay duoc hoa tan trong khan DCM
(18ml) va DIPEA (0,99g, 7,6mmol) va di-tert-butyl dicacbonat (0,84g, 3,8mmol)
duge bd sung vao. Dung dich nay dugc khudy & nhiét d6 moi truong trong thoi gian
4 gi0. Hon hop phéan Gmg thoé dugc cd trong diéu kién ap suét giam va can dugc tinh
ché theo phuong phép sdc ky cot cuc nhanh (40g silicagel, rira giai bang 0% dén
100% EtOAc/ DCM) dé tao ra san phim mong muén (0,33g, 43%) va tert-butyl
[(1R,2R,3S)-4-azido-2-{[tert-butyl(dimetyl)silyl]oxy }-3-xyclopropyl-1- (hydroxym-
etyl)butyl]carbamat (0,50g, 50%). LCMS (ESI) theo tinh toan cho Ci3H2sN4O4
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[M+H]" m/z =301,2, theo thi nghiém: 301,2. Dbi véi tert-butyl [(1R,2R,3S)-4-azido-
2-{[tert-butyl(dimetyl)silylJoxy}-3-xyclopropyl-1 -(hydroxymetyl)butyl]carbamat:
LCMS (ESI) theo tinh toan cho Ci9H33N4O4siNa [M+Nal]" m/z =437,3, theo thu
nghiém 437,0

Buac 6. (2R,3R,4S)-5-azido-2-[(tert-butoxycarbonyl)amino]-4-Xyclopropy1-3-
hydroxypentyl 4-metylbenzensulfonat

N
Y OH
o0 o
\Z
S
O/

4-dimetylaminopyridin (0,055g, 0,20mmol) va para-toluensulfonyl clorua
(0,55g, 2,8mmol) duogc bd sung vao dung dich chta rert-butyl [(1R,2R,35)-4-azido-3-
xyclopropyl-2-hydroxy-1-(hydroxymetyl)butyl]carbamat (0,435g, 1,45mmol) trong
pyridin khan (5ml). Sau khi khudy & nhiét d0 moi trudong trong thoi gian 2 gio, hén
hop phan tng nay dugc pha loang bang EtOAc (40ml) va H,O (3ml). Céc 16p duge
tach, 16p hitu co dugc rira bang H>O (3 x 3ml) va cac pha nudc két hop duoc chiét
bang EtOAc (3ml). Céc 16p hitu co két hop dugc rira bang nudce mudi (3ml), 1am kho
trén NaxSOq, loc, va cd trong didu kién ép suit giam. San pham tho dugc tinh ché
theo phuong phép sdc ky cot cuc nhanh (40g silicagel cOt, rira giai bang 0% dén 30%
EtOAc/hexan) dé tao ra hop chét néu 6 tiéu dé myc nay (506mg, 77%). LCMS (ESI)
theo tinh toan cho CisH23N4O4s [M+H-Boc+H]" m/z = 355,2, theo thu nghiém 355,1

Budc 7. Tert-butyl [(3R,4R,5 S)-5-xyclopropyl-4-hydroxypiperidin-3-yl]carbamat

o

Hon  hop gbm (2R,3R 4S)-5-azido-2-[(tert-butoxycarbonyl)amino]-4-

C%;

xyclopropyl-3- hydroxypentyl 4-metylbenzensulfonat (0,506g, 1,11mmol), DIPEA
(0,31ml, 1,8mmol), va 10% paladi (co sO kho) trén than hoat tinh (u6t, loai degussa

253



42322 2541287

E101 NE/W) (0,1g) trong MeOH (5ml) dugc khudy trong khi quyén hydro dugc dua
vao qua bong. Sau 3 gig, hdn hop phan tng thé dugce loc qua dém diatomit va cac
chét rén duoc rira k§ bang MeOH. C4c dung mdi bay hoi hitu co dugce loai bd trong
diéu kién 4ap sut giam va cin dugc lam kho trong chan khong cao d8 tao ra hop chét
néu & tidu d& muc nay ¢ dang ran. San phém thd dugc st dung mot cach truc tiép 4]
phan ung thé chd tiép theo khong cAn tinh ché thém. LCMS (ESI) m/z theo tinh toan
cho C13HasN»O3 257,2 [M+H]", theo thtr nghiém 257,2.

Bude 8. Tert-butyl [(3R,4R,55)-5-xyclopropyl-4-hydroxy-1-(3-nitro-6,7-dihydro-
5H-xyclopenta[b]pyridin-4-yl)piperidin-3-yljcarbamat

@) H
C(‘j/

Hon hop gdm  4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin (0,094g,

OH

0,47mmol), fert-butyl [(3R,4R,55)-5-xyclopropyl-4-hydroxypiperidin-3-yl]carbamat
(0,13g, 0,51mmol), va trietylamin (0,26ml, 1,9mmol) trong ruou isopropylic (2ml)
dugc dun néng & 90°C trong thoi gian 2 ngay. San pham mong muén két tha mot
phan ra khéi hdn hgp phan tng va gom bang cach loc, rira bang hexan va lam kho
trong diéu kién 4p sudt giam dé tao ra tinh khiét hop chit néu & tiéu dé muc nay
(0,080g). Dich loc dugc c6 trong diéu kién ap sudt giam va tinh ché theo phuong
phép sic ky cot cuc nhanh (20g silicagel cot, rira giai bing 0% dén 15%
MeOH/DCM) dé tao ra thém hop chit néu & tiéu d& muc nay (0,034g, tong cong
0,114g, 58%). LCMS (ESI) m/z theo tinh todn cho C21H31N4Os 419,2 [M+H]*, theo
thir nghiém 419,1.

Budc 9. Tert-butyl [(3R,4R,55)-5-xyclopropyl-4-hydroxy-1-(3-nitro-1-oxido-6,7-
dihydro-5H- xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat

O
Z 10
I
+

oz \
T+
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Dung dich chua fert-butyl [(3R,4R,55)-5-xyclopropyl-4-hydroxy-1-(3-nitro-
6,7-dihydro-5H- xyclopenta[b]pyridin-4-yl)piperidin-3-yl]carbamat (0,113g,
0,270mmol) trong DCM khan (2,5ml) duoc lam lanh dén 0°C va mCPBA (0,080g,
0,33mmol, 4 x 0,020g) dugc bd sung vao thanh tung phén. Sau 15 phut, hén hop
phan tng nay dugc nang nhigt do 1én dén nhiét do mai truong va khudy trong thoi
gian 2 gid. Hon hop phan Gng nay dugc toi bang cach bd sung dung dich chua
Na,$20; (0,051g, 0,32mmol) trong nude (1ml), tiép theo 1a dung dich nuéc NaOH
4M (1ml). C4c 16p duge tach va phan doan hitu co duge c6 va tinh ché theo phwong
phap sic ky cot cuc nhanh (20g silicagel cft, rua giai bang 0% dén 30%
MeOH/EtOAc) dé tao ra hop chét néu & tiéu dé muyc nay (0,050g, 43%). LCMS
(ESI) m/z theo tinh toan cho C21H31N4Os 435,2 [M+H]", theo thtr nghiém 435,0.

Budce 10. 4-{(3R,4R,5S)-4-(axetyloxy)-3-[(tert-butoxycarbonyl)amino]-5-xycloprop-
ylpiperidin-1-y1}-3-nitro-6,7-dihydro-5 H-xyclopenta[b]pyridin-7-yl axetat

Ac,0 (1,30ml, 13,8mmol) dugc bd sung vao tert-butyl [(3R4R,5S)-5-
xyclopropyl-4- hydroxy-1-(3-nitro-1 -oxido-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-
yl)piperidin-3-yl]carbamat (0,050g, 0,12mmol) va dung dich thu dugc dun nong ¢
90°C trong binh day kin trong thoi gian 16 gio. Cac chét bay hoi duoc loai bd trong
diéu kién ap suét giam va cdn dugc hoa tan trong EtOAc va lam lanh dén 0°C va
dung dich nuéc NaHCO3 bdo hoa duoc bd sung vao. Sau khi khudy trong thoi gian
15 phut, cac 16p dugce tach va phén doan hitu co duogc ria béng nuée mudi, 1am kho
trén NaxSOq, loc va ¢ trong didu kién 4p suat giam dé tao ra hop chét néu & tiéu dé
muc nay (0,055g, 92%), ma dugc st dung khong can tinh ché thém trong phéan ng
tiép theo. LCMS (ESI) m/z theo tinh toédn cho CasH3sNsOg 519,2 [M+H]", theo thtr
nghiém 519,1.
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Bude 11. (3R,4R,55)-1-[7-(Axetyloxy)-3-amino-6,7-dihydro-5H-
xyclopenta[b]pyridin-4-yl]-3-[(tert-butoxycarbonyl)amino]-5-xyclopropylpiperidin-
4-yl axetat

diaeg
oLr

(]

\\(

0]

Q/KO
N
Z NH,

Dung dich chtra 4-{(3R,4R,5S)-4-(axetyloxy)-3-[(tert-butoxycarbonyl)amino]-
5-xyclopropylpiperidin-1-yl}-3-nitro-6,7-dihydro-5 H-xyclopenta[ b]pyridin-7-yl
axetat (0,055g, 0,11mmol) trong MeOH (5,0ml) va EtOAc (1,0ml) dugc khir oxy va
duoc suc nito trude khi bd sung 10% paladi (co s& kho) trén than hoat tinh (u6t, loai
degussa E101 NE/W) (0,025g). Hon hop phan ung nay dugc khudy trong khi quyén
hydro, dugc dua vao qua bong, trong thoi gian 2 gio. Hon hop phan ung tho dugc loc
qua dém diatomit va cac chét rdn duoc rira k¥ béng EtOAc va MeOH. Dich loc dugce
cd trong diéu kién ap sudt giam dé tao ra hop chét néu ¢ tiéu dé muc nay (0,052g,
100%). LCMS (ESI) m/z theo tinh toan cho CysH37N4Og 489,3 [M+H]*, theo thu
nghiém 489,0.

Budce 12. N-{4-[(3R,4R,5S)-3-amino-5-xyclopropyl-4-hydroxypiperidin-1-yl]-7-
hydroxy-6,7-dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-(2,6-diflorophenyl)-5-

flopyridin-2-carboxamit

Dung dich chira (3R,4R,5S)-1-[7-(axetyloxy)-3-amino-6,7-dihydro-5H-xyclo-
penta[b]pyridin-4-y1]-3-[(tert—butoxycarbonyl)amino]-5-xyclopropylpiperidin-4-yl
axetat (0,050g, 0,10mmol) trong 1',2-dicloetan (0,5ml) duoc bd sung vao hdn hop
gbm axit 6-(2,6-diflorophenyl)-5-flopyridin-2-carboxylic  (0,028g, 0,1 Immol),
HATU (0,056g, 0,15mmol) va DIPEA (0,051ml, 0,29mmol) trong 1,2-dicloetan
(0,4ml). Hon hop phéan ang nay dugc khudy & 45°C trong thoi gian 1 gio va sau d6 &
nhiét d6 méi trudong qua dém. Hon hop phan Gng nay dugc pha loang bing EtOAc
(40ml) va H>O (3ml). Cac 16p duge tach va 16p hitu co dugc rira bang H>0 (3 x 3ml).

Céc pha nudc két hop duoc chiét bang EtOAc (3ml). Céc chiét pham hitu co két hop
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duoc rira bang nude mudi (3ml), 1am kho trén NaxSOq, loc va cb trong diéu kién ap
suét giam. San phdm tho dugc hoa tan trong THF (1,3ml) va MeOH (0,4ml) va dung
dich nuéc NaOH 1M (1ml) dugc bd sung vao hdn hop nay va hdn hop thu dugc
dugce khudy trong thoi gian 2,5 gid ¢ nhiét do moi truong. Hon hop phan (g nay
dugc pha loang bang EtOAc (40ml) va dugc trung hoa bing cach bd sung dung dich
nuée HCL 1M vao dé didu chinh do pH dén ~7. Céc 16p duge tach, 16p hitu co duge
rira bang H2O (3 x 3ml) va céc pha nude két hop dugc chiét bang EtOAc (3ml). Cac
chiét phém hitu co két hop dugc rua béng nude mubi (3ml), lam khd trén NazSOsq,
loc va ¢d trong diéu kién ap suit giam. San phdm tho dugc hoa tan trong dung dich
HCI 4M trong 1,4-dioxan (2ml) va khudy & nhiét d6 moi truong trong thoi gian 30
phut. Cac dung mdi bay hoi hitu co duoc loai bo trong diéu kién ap sut giam va cdn
dugc hoa tan lai trong MeOH (5ml) va duoc trung hoa bang cach bd sung dung dich
NELOH béio hoa. Hon hgp phan tng thé duoc tinh ché theo phuong phap HPLC diéu
ché khoi phat theo khéi lugng (cot Waters SunFire™ C18, 19mm x 100mm, c& hat
Sum, rira giai bang gradien MeCN/nugc chira 0,1% NH4OH, vdi luu tbc 30ml/phit)
8 tao ra hai chit dong phan khong d6i quang 7-hydroxyl ciia hop chit néu & dé muc
nay ¢ dang hai dinh.

Chat ddng phan khong dbi quang 1. Dinh thtr nhét (12,4mg). Thoi gian luu
1,09 phut, LCMS (ESI) m/z theo tinh todn cho CasH29F3N503 540,2 [M+H]", theo thtr
nghiém 540,0.

Chét ddng phan khong dbi quang 2. Dinh tht hai (10,4mg) Thoi gian luu 1,16
phat, LCMS (ESI) m/z theo tinh toan cho CagH29F3NsO3 540,2 [M+H], theo thtr
nghiém 540,0.

Céc chét ddng phan khong d6i quang nay tuong Ung voi cac chét déng phan

khong ddi quang (7R) va (7S) cta hop chét néu ¢ dé muc nay.
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Viduy 69

N-{4-[(3R,4R,58)-3-amino-4-hydroxy-5-metylpiperidin-1-yl]-2,3 -dihydrofuro[2,3-b-
|pyridin-5-y1}-6-[2,6-diflo-4-(tetrahydro-2H-pyran-3 -yloxy)phenyl]-5-flopyridin-2-

@
OH

~_F
N" o N7
ON/O

Buéc 1. 3-(3,5-diflophenoxy)tetrahydro-2H-pyran

e
2,

Dung dich chira 3,5-diflophenol (1,15g, 8,8 1mmol), tetrahydro-2 H-pyran-3-ol
(0,900g, 8,81mmol), triphenylphosphin (2,31g, 8,81mmol) va DIAD (1,74ml,

carboxamit

8,81mmol) trong THF (10ml) dugc khudy qua dém. Sau d6, dung dich nay dugc cd
trong diéu kién ap sudt giam va cin duoc tinh ché dugc tinh ché theo phuong phap
sac ky cot trén silicagel bang cach st dung thiét bi CombiFlash® rta giai bang
EtOAc/hexan (0% dén 30%). Budc tinh ché tao ra 1,43g (75,8%) hop chit néu ¢ tiu

dé muc nay ¢ dang dau khong mau.

Budc 2. 3-[3,5-diﬂo-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy]tetrahydro-2H-pyran

O
N
O.
B O
O

F

Dung dich chira n-BuLi trong hexan (1,6M; 10,4ml, 16,6mmol) dugc bd sung
tir tir thong qua phéu nho giot vao hdn hop gém 3-(3,5-diflophenoxy)tetrahydro-2H-
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pyran (1,42g, 6,63mmol) trong THF (26ml) ¢ -78°C. Khi hoan thanh viéc b6 sung,
hén hop nay duoc gitt & -78°C trong thoi gian 1 gid. Sau do, 2-isopropoxy-4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan (4,06ml, 19,9mmol) duogc bd sung vao thanh mat lan.
Hon hop nay duoc néng nhiét do lén dén nhiét do trong phong va khudy trong thoi
gian 1 gid. Hon hop nay duogc toi bang NaHCO3 dung dich va chiét bang EtOAc.
Chiét phém hitu co dugc rira béng nudc mudi, 1am kho trén NaxSOs, va ¢b trong diéu
kién &p suat giam dé tao ra hop chit néu & tiéu dé muc nay & dang dau khong mau.

LCMS theo tinh toan cho C17H24aBF204 (M+H)* m/z = 341,2; theo thir nghiém: 341,1.

Budc 3. Axit 6-[2,6-diflo-4-(tetrahydro-2H-pyran-3-yloxy)phenyl]-5-flopyridin-2-

carboxylic

Hon hop gém 3-[3,5-diﬂ0-4—(4,4,5,5—tetramety1—1,3,2-dioxaborolan-Z-yl)phe-
noxy|tetrahydro-2H-pyran  (0,436g, 1,28mmol), metyl 6-bromo-5-flopyridin-2-
carboxylat (0,300g, 1,28mmol) va DIPEA (0,67ml, 3,8mmol) trong 1,4-dioxan (6ml)
va nude (0,3ml) duge suc nito va sau do bis(tri-tert-butylphosphin)paladi (65,5mg,
0,128mmol) duoc bd sung vao. Hon hop phan ung nay duoc bit kin va dun nong &
120°C trong thoi gian 40 phut, sau d6 dugc lam ngudi va loc qua dém diatomit. Dich
loc dugc cd trong diéu kién ap suét giam va can thu duoc tinh ché béng cot sdc ky
trén silicagel (0% dén 50% EtOAc trong hexan) dé tao ra metyl 6-[2,6-diflo-4-
(tetrahydro-2H-pyran-3-yloxy)phenyl]-5-flopyridin-2-carboxylat.

Metyl 6-[2,6-diflo-4-(tetrahydro-2 H-pyran-3-yloxy)phenyl]-5-flopyridin-2-
carboxylat dugc xur ly bang THF (2ml), MeOH (2ml) va dung dich nuéc NaOH
1,0M (2ml, 2mmol) & nhiét d6 trong phong trong thoi gian 1 git. Cac dung mdi bay
hoi hitu co dugc loai bd va can dugce trung hoa dén do pH nam trong khoang tur 5 dén
6 béng dung dich HCI 1M. Chét rén ma két tua duogc loc, rira béng nuéce, va lam kho
dé tao ra hop chit néu & tiéu dé muc nay ¢ dang rin mau tréng. LCMS theo tinh toan

cho C17H15FsNOy (M+H)" m/z = 354,1; theo thit nghiém: 353.9.
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Budce 4. N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-2,3-
dihydrofuro[2,3-b]pyridin-5-y1}-6-[2,6-diflo-4-(tetrahydro-2H-pyran-3-
yloxy)phenyl]-5-flopyridin-2-carboxamit

Hon hop gdém tert-butyl ((3R.4R,5S)-1-(5-amino-2,3-dihydrofuro[2,3-
b]pyridin-4-yl)—4-{[tert-butyl(dimetyl)silyl]oxy}-5-mety1piperidin—3-yl)carbamat
(20mg, 0,042mmol), axit 6-[2,6-diflo-4-(tetrahydro-2H-pyran-3-yloxy)phenyl]-5-
flopyridin-2-carboxylic (18mg, 0,050mmol) va HATU (32mg, 0,084mmol) trong
DMF (0,10ml) va DIPEA (22ul, 0,13mmol) duoc khuéy & nhiét do trong phong
trong thoi gian 2 gio. Hon hop phéan tmg nay dugc toi bang nudc va hon hop nay
dugc chiét bang EtOAc (2x). Cac chiét pham hitu co két hop duoc ria bang nudc
mudi, 1am kho trén NaySOs, va cb trong diéu kién ap sut giam. Can duogc tinh ché
duoc tinh ché theo phuong phép sdc ky cot trén silicagel bang cach sit dung thiét bi
CombiFlash® rira giai bang EtOAc/hexan (50% dén 100%) dé tao ra chét trung gian
amit, fert-butyl ((3R.,4R,58)-4-{[tert-butyl(dimetyl)silyl]oxy}-1-{5-[({6-[2,6-diflo-4-
(tetrahydro-2H-pyran—3-yloxy)phenyl]-5-ﬂopyridin-2-yl}carbonyl)amino]-2,3—dihyd-
rofuro[2,3-b]pyridin-4-yl}-5-metylpiperidin-3-yl)carbamat.

Chét trung gian amit diéu ché duoc nhu trén duge xt 1y bang dung dich HCI
4,0M trong dioxan (1ml, 4mmol) & nhiét d6 trong phong qua dém. Sau do, dung dich
nay dugc cd va can duogc tinh ché theo phuong phap LCMS didu ché (cot Waters
SunFire™ C18, 19mm x 100mm, cd hat Spum, rira giai bang gradien MeCN/nudc
chtra 0,1% NH4OH, véi Iuu tbc 30ml/phat) dé tao ra hdn hop gbm cac chét dong
phén khong d6i quang ctia hop chét néu & dé muc nay ciu hinh (S) va ciu hinh (R)
cua tetrahydropyran) ¢ dang bot mau trdng. LCMS theo tinh toan cho C30H33F3NsOs
(M+H)" m/z=600,2; theo thir nghiém: 600,2. 'H NMR (300MHz, DMSO-ds) 6
10,15 (s, 1H), 8,70 (m, 1H), 8,24 (dd, J=8,7 va 4,2 Hz, 1H), 8,09 (dd, J=8,7 va 8,7
Hz, 1H), 6,87 (d, J= 10,2 Hz, 2H), 4,46 (m, 4H), 3,78 (m, 1H), 3,52 (m, 3H), 3,31
(m, 1H), 3,16 (m, 1H), 3,00 (m, 1H), 2,90 (m, 1H), 2,52 (m, 2H), 1,99 (m, 1H), 1,72
(m, 2H), 1,43 (m, 3H), 0,65 (2 d, 3H) ppm.
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Vidu 70

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1 -yl]-7-hydroxy-6,7-dihydro-5SH-xyclope-
nta[b]pyridin—3—yl}-6-[2,6—diﬂo-4-(tetrahydro-2H-pyran-3-yloxy)phenyl]-S -

flopyridin-2-carboxamit

S
N

HO

Hon hop gdm 3-amino-4-{(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-metylpi-
peridin—l-yl}-6,7-dihydro-SH-xyclopenta[b]pyridin—7-yl axetat (30mg, 0,074mmol),
axit 6-[2,6-diﬂ0-4-(tetrahydro-2H-pyran-3-yloxy)phenyl]-5-ﬂopyridin-Z-carboxylic
(26mg, 0,074mmol) va HATU (56mg, 0,15mmol) trong DMF (0,3ml) va DIPEA
(39ul, 0,22mmol) dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Hon hop
phan tmg dugc t6i bang nude va hon hop thu duge chiét bang EtOAc (2 lan). Céc
pha hitu co két hop dugc ria bang nudc mudi, lam kho trén Na;SO4 va cd trong didu
kién ap sudt giam. Can dugc tinh ché duogc tinh ché theo phuong phap sdc ky cot trén
silicagel bang cach st dung thiét bi CombiFlash® rira giai bang EtOAc/hexan (50%
dén 100%) dé tao ra chit trung gian amit, 4-{(3S,5R)-3-[(tert-
butoxycarbonyl)amino]-5-metylpiperidin-1-yl}-3- [({6-[2,6-diflo-4-(tetrahydro-2H-
pyran-3-yloxy)phenyl]-5-flopyridin-2-y1} carbonyl)amino]-6,7-dihydro-5H-
xyclopenta[b]pyridin-7-yl axetat.

Chét trung gian amit dugc Xt ly bang THF (0,7ml), MeOH (0,7ml) va dung
dich nuéc NaOH 1,0M (0,74ml, 0,74mmol) & nhiét d6 trong phong trong thoi gian
20 phut. Cac dung moéi bay hoi hiru co dugc loai bo. Can duogc chiét béng EtOAc (2
1An). Céc chiét phdm hitu co két hop dugc rua bang nudc mudi, 1am kho trén
N2,SO4, va ¢6 dé tao ra ruou trung gian, tert-butyl ((3S,5R)-1-{3-[({6-[2,6-diflo-4-
(tetrahydro-2H—pyran—3-yloxy)phenyl]-S-ﬂopyridin-2-y1}carbonyl)amino]-7-
hydroxy-6,7-dihydro-5H—xyclopenta[b]pyridin—4-yl}-5-metylpiperidin—3-
yl)carbamat.
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Ruou trung gian diéu ché duoc nhu di néu trén duge xu ly bang dung dich
HCI 4,0M trong dioxan (1ml, Smmol) & nhiét do trong phong qua dém. Dung dich
nay dugc cd trong diéu kién 4p suat giam va can thu dugc tinh ché theo phuong phap
LCMS didu ché (Cot Waters SunFire™ C18, 19mm x 100mm, ¢& hat Spm, rira giai
bing gradien MeCN/nuée chira 0,1% NH:OH, v6i luu tée 30ml/phut) dé tao ra hai
chét dong phéan khong d6i quang phan tach cia hop chét néu ¢ dé muc nay & dang

bot mau trang.

Chét dong phan khong d6i quang 1. Dinh thir nhét. Thoi gian luu: 1,204 phut.
LCMS theo tinh todn cho C3iHssF3sNsOs (M+H)" m/z =598.3; theo thit nghiém:
598,0.

Chét dong phan khong d6i quang 2. Dinh thit hai. Thoi gian luu: 1,283 phit.
LCMS theo tinh toan cho C3iHisFsNsOs (M+H)™ m/z =1598,3; theo tht nghiém:
598,0.

Céc chét dong phan khong d6i quang dugc du dinh chi dinh la cac chét dong
phan khong d6i quang (7R) va (7S) da dugc phan tach cua hop chét néu & dé muc
nay, mdi chat 12 hdn hop gbm cac chét dong phan khong d6i quang co céu hinh (R)
va cdu hinh (S) ctia nhan tetrahydropyran.

Vidu71

3-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-5-metylpiperidin-1 -yl]-2,3-dihydrof-
uro[2,3-b]pyridin-5-y1}-6-(2,6-diflorophenyl)-5 -flopyridin-2-carboxamit

Hon hop gém  fert-butyl ((3R,4R,55)-1-(5-amino-2,3-dihydrofuro[2,3-
b]pyridin-4-yl)-4-{[tert-butyl(dimetyl)silylJoxy}-5 -metylpiperidin-3-yl)carbamat
(62mg, 0,13mmol), axit 3-[(tert-butoxycarbonyl)amino]-6-(2,6-diflorophenyl)-5-
flopyridin-2-carboxylic (48mg, 0,13mmol) va HATU (99mg, 0,26mmol) trong DMF
(0,20ml, 2,6mmol) va DIPEA (68pl, 0,39mmol) dugc khudy & nhiét do trong phong
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trong thoi gian 2 gio. HOn hop phan ting nay dugc t6i bang nude, va hon hop nay
duoc chiét bang EtOAc (2 1an). Céc pha hitu co két hop dugc ria bing nudc mudi,
lam kho trén NaxSOs, va co trong diéu kién ap suét giam. Céan dugc tinh ché duoc
tinh ché theo phuong phép sic ky cot trén silicagel bing cach st dung thiét bi
CombiFlash® ria giai bang EtOAc/hexan (50% dén 100%) dé tao ra chét trung gian
amit, fert-butyl [2-({[4—((3R,4R,5S)-3-[(tert-butoxycarbonyl)amino]-4-{[tert—butyl(d-
imetyl)silyl]oxy}-5-metylpiperidin-1-yl)-2,3-dihydrofuro[2,3-b]pyridin-3 -yl]amino}-
carbonyl)-6-(2,6-diflorophenyl)-5-flopyridin-3-yl]carbamat.

Chét trung gian amit diéu ché dugce nhu trén duogc xir Iy bang dung dich HCI
4,0M trong dioxan (2ml, 8mmol) & nhiét do trong phong qua dém. Dung dich nay
duoc cb trong diéu kién ap suit giam, va cin duge tinh ché theo phuong phap LCMS
didu ché (cot Waters SunFire™ CI8, 19mm x 100mm, ¢& hat Spm, rira giai bang
gradien MeCN/nudc chira 0,1% NH4OH, vdi luu toe 30ml/phut) dé tao ra san phém
mong mudn & dang bdt mau tréng. LCMS theo tinh todn cho CasHasF3NeOs (M+H)"
m/z =515,2; theo thir nghiém: 515,0. 'H NMR (400MHz, DMSO-ds) 6 9,98 (s, 1H),
8,67 (s, 1H), 7,52 (m, 1H), 7,39 (br s, 2H), 7,20 (s, 2H), 7,18 (m, 2H), 4,46 (m, 2H),
4,41 (m, 1H), 3,02 (m, 1H), 2,90 (m, 1H), 2,59 (m, 1H), 2,52 (m, 1H), 2,37 (m, 1H),
1,47 (m, 2H), 1,35 (m, 1H), 0,68 (d, ] = 6,8 Hz, 3H) ppm.

Vidu 72

N-{4-[(3S,5R)-3-amino-5 -(triflometyl)piperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-x-
yclopenta[b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy- 1-metyletyl)phenyl]-5-

flopyridin-2-carboxamit
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Bude 1. Tert-butyl [1-(3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-4-yl)-5-(triflom-
etyl)piperidin-3-yl]carbamat

1
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H
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Hon hop gdbm 4-clo-3-nitro-6,7-dihydro-5H-xyclopenta[b]pyridin  (0,34g,
1,7mmol), cis-tert-butyl [5-(triflometyl)piperidin-3-yl]jcarbamat (0,50g, 1,9mmol)
trong rugu isopropylic (1,0g) va DIPEA (1,0ml, 5,7mmol) dugc khudy & 110°C
trong thoi gian 2 gio. Dung dich dwoc gidm nhiét do dén nhiét do trong phong, sau
d6 hon hop nay duge cb trong diéu kién ap suat giam. Cn duoc tinh ché dugc tinh
ché theo phuong phap sic ky cot trén silicagel bang cach st dung thiét bi
CombiFlash® (cot 40g, rira giai bang 0% dén 70% EtOAc trong hexan) dé tao ra hop
chét néu & tiéu d& muc nay & dang bot mau vang nhat (0,37g, 50%). LCMS theo tinh
toan cho CioHa6F3N4O4 (M+H)" m/z = 431,2; theo thtr nghiém: 431,0. Nguyén liéu
nay dugc dua dén budc sic ky long cao ap khong d6i xtng (Phenomenex Lux®
Xenluloza 4 cdt, 21,2 x 250mm, ¢& hat 5 micron; pha dong: 7% EtOH trong hexan;
luu tdc: 18ml/phit dang dung moi; nap vao cdt: 10mg/nap; Thoi gian chay: 24 phut)
d8 tao ra hai chat dong phén d6i anh phan tach ctia hop chét néu ¢ tidu dé muc nay.

Chét ddng phan dbi anh 1. Pinh tht nhat. Thoi gian luu 16,2 phut.

Chét ddng phén dbi anh 2. Dinh thit hai. Thoi gian luu 19,1 phut.

Chét ddng phan ddi anh 1 dugce dy dinh chi dinh 1a rert-butyl [(3R,5S)-1-(3-
nitro-6,7-dihydro-5 H-xyclopenta[ b]pyridin-4-yl)-5-(triflometyl)piperidin-3-
yl]carbamat va chét déng phéan ddi anh 2 duoc du dinh chi dinh 1a ters-butyl
[(3S,5R)-1-(3-nitro-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-yl)-5-
(triflometyl)piperidin-3-yl]carbamat.
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Buéce 2. Tert-butyl [(3S,5R)-1-(3-nitro-1-oxido-6,7-dihydro-5H-
Xyclopenta[b]pyridin-4-yl)-5-(triﬂometyl)piperidin-3-yl]carbamat

F

F H
Fj/,,o.\N \fOrOK
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mCPBA (0,16g, 0,93mmol) duoc bd sung vao dung dich chua fert-butyl
[(3S,5R)- 1-(3-nitro-6,7-dihydro-5H-xyclopenta[ b]pyridin-4-y1)-5-
(triflometyl)piperidin-3-yl]carbamat (0,16g, 0,37mmol) (dinh tht hai, san pham tinh
khiét duoc phan giai trén sdc ky long cao ap khong d6i xtng tlr budc trude) trong
DCM (2,0ml) & nhiét do trong phong. Hon hop phéan Gng nay dugc khudy & nhiét do
trong phong trong thoi gian 2 gio. Hon hgp nay dugc xtr ly bang dung dich nudc
Naz$,03, sau d6 1a dung dich NaOH 1M, va chiét béng EtOAc. Céc 16p hitu co két
hop dugc co trong didu kién 4p suét giam. Cin dugc tinh ché theo phuong phap sic
ky cot trén silicagel bang cach st dung thiét bi CombiFlash® (cot 20g) rira giai bang
0% dén 100% EtOAc trong hexan tiép theo 12 MeOH/EtOAc (0% dén 30%) dé tao ra
0,10g (60%) hop chét néu ¢ tiéu dé muc nay & dang ran mau d6. 0,033g nguyén liéu
ban dau chua phan tGng dugc thu hdi. LCMS theo tinh toan cho CigH26F3N4Os
(M+H)* m/z = 447,2; theo thir nghiém: 446,9.

Budce 3. 4-[(3 S,SR)-3—[(tert-butoxycarbonyl)amino]-5-(triﬂomety1)piperidin—1-y1]-3-
nitro-6,7-dihydro-5H-xyclopenta[b]pyridin-7-yl axetat
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Hdn hop gom tert-butyl [(3S,5R)-1-(3-nitro-1-oxido-6,7-dihydro-5 H-xyclope-
nta[b]pyridin-4-yl)-5-(triflometyl)piperidin-3-ylJcarbamat (0,100g, 0,224mmol)
trong Ac20 (1,5ml, 16mmol) dugc khudy & 90°C trong thoi gian 1 gio. Dung dich
duoc giam nhiét do dén nhiét do trong phong, sau d6 dugc co trong diéu kién 4p suét
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giam & 60°C. Can duogc pha loéng bang EtOAc (5ml), dugc rira nhanh bang dung
dich NaOH 1N. Pha nu6c dugc chiét bing EtOAc hai lan. Céc pha hitu co két hop
duoc ngung tu va duge dua lén cot trén 20g silicagel, rua giai bing 0% dén 50%
EtOAc trong hexan @8 tao ra hop chit néu & tiéu dé muc nay & dang rin mau nau
(0,085g, 78%). LCMS theo tinh todn cho Ca1H2sF3N4Os (M+H)" m/z = 489,2; theo
thir nghiém: 489,0.

Budce 4. 4-[(3S,5R)-3- [(tert-butoxycarbonyl)amino]-5-(triflometyl)piperidin-1-yl]-3-
[({6-]2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5 -flopyridin-2-
yl}carbonyl)amino]-6,7-dihydro-5H-Xyclopenta[b]pyridin-7—yl axetat

XOTN

o)

Hbn hop gom 3-amino-4-[(3S,5R)-3-[(tert-butoxycarbonyl)amino]-5-(triflom-
etyl)piperidin—1-yl]-6,7-dihydro-5H-Xyclopenta[b]pyridin-7-y1 axetat  (0,010g,
0,022mmol), axit  6-[2,6-diflo-4-(1-hydroxy-1-metyletyl)phenyl]-5 -flopyridin-2-
carboxylic (0,0082¢, 0,026mmol), HATU (0,022g, 0,057mmol) trong DMF (0,06ml)
va DIPEA (0,011ml, 0,065mmol) dugc khudy & nhiét do trong phong trong thoi gian
1 gid. Hon hop nay duoc toi bang dung dich NaOH IN va chiét bang EtOAc. Céc
chét hitu co duoc két hop, lam kho trén NaxSOs va cd d8 tao ra hop chit néu & tiéu
d& muc nay ¢ dang ran mau nau. LCMS theo tinh toén cho CssHaoF6NsOs (M+H)*
m/z =752,3; theo thir nghiém: 752,0.

Buéc 5. N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-7-hydroxy-6,7-
dihydro-5H-xyclopenta[b]pyridin-3-yl}-6-[2,6-diflo-4-(1-hydroxy-1-
metyletyl)phenyl]-5-flopyridin-2-carboxamit

266



42322 267/287

Hon hop gdm 4-[(3S,5R)-3-[(tert-butoxycarbonyl)amino}]-5-
(triflometyl)piperidin-1-y1]-3-[({6-[2,6-diflo-4-(1-hydroxy- 1-metyletyl)phenyl]-5-
ﬂopyridin-z-yl}carbonyl)amino]-6,7-dihydr0-SH-xyclopenta[b]pyridin-7-y1 axetat
(0,015g, 0,020mmol) trong MeOH (0,8ml), THF (0,8ml) va dung dich nuéc NaOH
1,0M (0,8ml, 0,8mmol) duoc khqu & nhiét do trong phong trong thoi gian 0,5 gio.
Sau do, dung dich nay dugc cd trong diéu kién ap suét giam va pha nudc con lai
duoc chiét bing EtOAc. Chiét pham hitu co dugc cd dén kho trong diéu kién ap suét
giam. Can dugc xu ly bing dung dich HCI 4,0M trong dioxan (0,20ml, 0,80mmol)
trong thoi gian 20 phut. Sau do, hdn hop phéan tng nay dugc duge co trong didu kién
4p suat giam. Can dugc hoa tan trong 4,5ml MeOH, trung hoa bang dung dich
NILOH, va tinh ché theo phuong phap LCMS diéu ché (cot Waters SunFire™ C18,
19mm x 100mm, ¢& hat Spm, rira giai bang gradien MeCN/nudc chta 0,1% NH4OH,
v6i luu tde 30ml/phut) dé tao ra hai chét dong phan khong d6i quang phén tach cua

hop chat néu & dé muc nay & dang bdt mau trang.

Chét ddng phan khong dbi quang 1. Dinh th nhét. Thoi gian luu 1,24 phut,
LCMS theo tinh toan cho CaoHzoFeNsO; (M+H)" m/z=610,2; theo thir nghiém:
610,0.

Chat ddng phan khong ddi quang 2. Dinh thir hai. Thoi gian luu 1,32 phit,
LCMS theo tinh toan cho CaoHzoFeNsO; (M+H)" m/z=610,2; theo thir nghiém:
610,0.

Céc chit dong phan khong d6i quang nay twong ung vdi cac chét dong phan
khong déi quang (7R) va (7S) clia hop chét néu & dé muc nay, N-{4-[(3S,5R)-3-
amino-5-(triflometyl)piperidin-1-y1]-(7R)-7-hydroxy-6,7-dihydro-3H-
Xyclopenta[b]pyridin-3-yl}-6-[2,6-diﬂ0-4-(1-hydroxy—1-metyletyl)phenyl]-5-
flopyridin-2-carboxamit  va N-{4-[(3S,5R)-3-amino-5-(triflometyl)piperidin-1-yl]-
(7S)-7-hydr0xy—6,7-dihydro—SH-xyclopenta[b]pyridin-3—yl}-6-[2,6—diﬂ0-4-(1-
hydroxy-1-metyletyl)phenyl]-5-flopyridin-2-carboxamit. Cac chat thay thé khic
ddng phan déi anh, N-{4-[(3R.5S)-3-amino-5-(triflometyl)piperidin-1-yl]-(7R)-7-
hydroxy-6,7-dihydro—SH-xyclopenta[b]pyridin—3-yl}-6-[2,6—diﬂ0-4-( 1-hydroxy-1-
metyletyl)phenyl]-5-flopyridin-2-carboxamit va N-{4-[(3R,5S)-3-amino-5-(triflomet-
yl)piperidin—1—yl]-(7S)-7—hydroxy-6,7-dihydro-SH—xyclopenta[b]pyridin-3-yl}-6—
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[2,6-diﬂo-4-(1-hydroxy—1-metyletyl)phenyl]-5-ﬂopyridin-2-carboxamit, didu ché
duoc theo quy trinh tuong tu bit dau tir viée st dung tert-butyl [(3R,55)-1-(3-nitro-
6,7—dihydro—5H—Xyclopenta[b]pyridin—4-yl)-5-(triﬂometyl)piperidin—3-yl]carbamat
(chat dong phan d6i anh 1) thu duoc theo bude 1.

Vidu73

N-{4-[(3S,5R)-3-amino-5-metylpiperidin-1-yl]-2,3-dihydrofuro[2,3 -b]pyridin-5-yl}-
6-(2,6-diflo-3-metoxyphenyl)-5-flopyridin-2-carboxamit

(O
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DIPEA (298mg, 2,30mmol) dugc bb sung vao hdn hop gbm axit 6-(2,6-diflo-
3-metoxyphenyl)-5-flopyridin-2-carboxylic ~ (232mg, 0,492mmol),  tert-butyl
[(3S,5R)-1-(5-amino-2,3—dihydrofuro[2,3-b]pyridin-4-yl)-5-metylpiperidin-3-
yljcarbamat (152mg, 0,436mmol), va HATU (513mg, 1.3 5mmol) trong DMF
(3,0ml). Hon hop phéan Gng nay dugc khudy & nhiét 6 trong phong trong thoi gian 2
gio, va sau d6 dugc cd trong diéu kién ap suat giam. DCM (2,0ml) duoc bd sung vao
can thu dugc, tiép theo 1a TFA (2,0ml). Hon hop nay duge khuéy O nhiét do trong
phong trong thoi gian 30 phut, va sau d6 duge co trong diéu kién 4p suét giam. Cin
thu duoc tinh ché bang cach 4p dung phuong phap sdc ky long cao 4p déo pha (RP-
HPLC) (cot C18 XBridge™, rira giai bang gradien MeCN/nudce chua 0,1% NH4OH,
v6i luu tbe 30ml/phit) @& tao ra hop chit néu & dé muc nay & dang rin mau trang
(65,9mg, 29%). LCMS theo tinh todn cho Ca¢H27F3N503 (M+H)": m/z =514,2; theo
thtt nghiém 514,0. 'H NMR (500MHz, DMSO-ds) 8 10,42 (s, 1H), 8,90 (s, 1H), 8,34
(dd, J= 8,7, 4,0 Hz, 1H), 8,20 (t, J= 8,8 Hz, 1H), 7,50 — 7,41 (m, 1H), 7.33 - 7,26
(m, 1H), 4,55 — 4,43 (m, 2H), 3,93 (s, 3H), 3,35 (t, J= 8,5 Hz, 2H), 3,05 — 2,95 (m,
1H), 2,90 — 2,82 (m, 1H), 2,64 — 2,54 (m, 1H), 2,39 (t, /=10,4 Hz, 1H), 2,26 (t,
J=112 Hz, 1H), 1,64 — 1,51 (m, 1H), 1,41 — 1,17 (m, 3H), 0,64 — 0,55 (m, 4H)
ppm.
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Vi du 74

N-{4-[(3R,4R,58)-3-amino-4-hydroxy-5-metylpiperidin-1-y1]-2,3 -dihydrofuro[2,3-b-
Jpyridin-5-y1}-6-(2,6-diflo-3-metoxyphenyl)-5 -flopyridin-2-carboxamit

DIPEA (238mg, 1,84mmol) duogc bd sung vao hén hop gdm axit 6-(2,6-diflo-
3-metoxyphenyl)-5-flopyridin-2-carboxylic ~ (176mg, 0,3 72mmol),  tert-butyl
((3R,4R,SS§-1-(5-amin0-2,3-dihydrofur0[2,3-b]pyridin—4-yl)—4-{[tert—
butyl(dimetyl)silylJoxy}-5-metylpiperidin-3-yl)carbamat (152mg, 0,317mmol), va
HATU (374mg, 0,983mmol) trong DMF (3,0ml). Hon hop phan g nay dugc khudy
& nhiét do trong phong trong thoi gian 2 gio, va sau d6 dugc co trong diéu kién ap
suét giam. DCM (2,0ml) dugc bd sung vao can thu duoc, tiép theo 1a TFA (2,0ml).
Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 30 phut, va sau d6
dugc coO trong diéu kién ap sut giam. Can thu duoc tinh ché béng cach ap dung
phuong phép sdc ky long cao 4p dao pha (RP-HPLC) (cot C18 XBridge™, rtra giai
bang gradien MeCN/nudc chira 0,1% NH4OH, véi luu tbc 30ml/phut) dé tao ra hop
chit néu & d& muc nay & dang ran mau tring (54mg, 32%). LCMS theo tinh todn cho
CaH2F3NsO4 (M+H)': m/z =530,2; theo thir nghiém 530,0. '"H NMR (500MHz,
DMSO-ds) & 10,18 (s, 1H), 8,70 (s, 1H), 8,34 (dd, J=38,7, 4,0 Hz, 1H), 8,18 (t,
J=28.8 Hz, 1H), 7,39 — 7,32 (m, 1H), 7,24 — 7,17 (m, 1H), 4,53 — 4,44 (m, 2H), 4,41
(d, J=3.,8 Hz, 1H), 3,89 (s, 3H), 3,36 (t, J= 8,5 Hz, 2H), 3,10 — 3,04 (m, 1H), 3,00 —
2,93 (m, 1H), 2,63 (t, J= 10,8 Hz, 1H), 2,58 — 2,51 (m, 2H), 2,46 — 2,38 (m, 1H),
1,66 (br, 2H), 1,48 — 1,36 (m, 1H), 0,69 (d, J= 6,5 Hz, 3H) ppm.
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Vidu75

5-amino-N-{4-[(3R,48,5S)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1-y1]-2,3 -dihy-
drofuro[2,3-b]pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

HO‘g
— F
TS
0 N/ (0] NHZ

Bude 1. Benzyl (3R,4R,58)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-

OH
BocHN\%‘j/
N

)
Cbz

dimetylpiperidin-1-carboxylat

va Benzyl (3R,48,59)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-
dimetylpiperidin-1-carboxylat

HQ, &

BocHN\@,
N

Cbz

Benzyl (3R, 5S)-3-[(tert-butoxycarbonyl)amino]-5 -metyl-4-oxopiperidin-1-
carboxylat (466mg, 1,29mmol) duoc bd sung vio binh sdy trong 10 co lap thanh
khuAy tur tinh. Binh nay duoc ddy kin bing vach da dugc 16t bang PTFE va dugo gitt
trong khi quyén N. Dung dich chira LaCl32LiCl trong THF (do Aldrich cung cép,
0,6M, 6,50ml, 3,90mmol) dugc bd sung vao. Hon hop phan Gmg nay duoc khudy &
nhiét do trong phong trong thoi gian 1 gid, va sau d6 dugc lam lanh dén -10°C. Dung
dich chira metylmagie clorua trong THF (3,0M; 1,30ml, 3,90mmol) dugc bd sung tu
tir vao. Sau khi khudy & -10°C trong thoi gian 1,5 gio, hdn hop phan tng duoc toi
bing dung dich nuée NH4Cl bdo hoa va dung dich duge chiét bang EtOAc (3 1an).
Céc 16p hitu co két hop duge rira bang nudc mudi, 1am kho trén Na;SO4 khan, va cd
trong diéu kién ap sudt giam. Can thu dugc tinh ché bang cach ap dung phuong phap
séc ky long cao 4p dao pha (RP-HPLC) (cot C18 XBridge™, rira giai bang gradien
MeCN/dung dich nugc chira 0,05% TFA, v6i luu tbe 30ml/phut) dé tao ra benzyl
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(3R,4R,55)-3 -[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5 -dimetylpiperidin-1-
carboxylat & dang diu khong mau (81mg, 17%), Thoi gian luu 2,085 phut.: LCMS
theo tinh toan cho CaoHzoNaNaOs (M+Na)': m/z =401,2; theo thr nghiém 401,0; va
benzyl (3R 4S,55)-3- [(tert-butoxycarbonyl)amino]-4-hydroxy-4,5 -dimetylpiperidin-
1-carboxylat ¢ dang dau khong mau (100mg, 21%), thoi gian luu: 2,247 phut, LCMS
theo tinh toan cho C20H3N2NaOs (M+Na)*: m/z = 401,2; theo thit nghiém 401,0.

Budc 2. Tert-butyl [(3R.48,58)-4-hydroxy-4,5-dimetylpiperidin-3-yl]carbamat

HQ, &

BocHNfi/
N

H

10% trong lwgng Pd trén cacbon (33mg) dugc bd sung vao dung dich da dugc
khudy chta benzyl (3R4S, 58)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-
dimetylpiperidin-1-carboxylat (100mg, 0,265mmol) trong MeOH (5,0ml),. Hon hop
phan ing nay dugc khudy & nhiét do trong phong trong moi trudong hydro nguyén tur
(ap sudt ciia qua bong) trong thoi gian 3 gio. Hon hop phéan tng duge loc qua dém
diatomit (dugc rira giai bang MeOH), va sau d6 dugc co trong diéu kién 4p suét
giam. San pham tho tao ra dugc sir dung truc tiép & budc tiép theo khong can tinh
ché thém (60mg, 92%). LCMS theo tinh todn cho C12H2sN203 (M+H)": m/z = 245,2;
theo thir nghiém 245,0.

Budc 3. Tert-butyl [(3R,48,58)-4-hydroxy-4,5-dimetyl-1-(5-nitro-2,3-
dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat

HQ, =
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EtOH duoc bd sung (2,0ml) vao binh chira 4-iodo-5-nitro-2,3-
dihydrofuro[2,3-b]pyridin (76mg, 0,26mmol) va tert-butyl [(3R,4S,5S)-4-hydroxy-
4,5-dimetylpiperidin-3-yl]carbamat (60mg, 0,24mmol), tiép theo 1a DIPEA (114mg,
0,883mmol). Hon hop nay dugc khudy & 110°C trong thoi gian 12 gio. Sau khi lam

giam nhiét do dén nhiét do trong phong, hdn hop phéan tng nay dugc cd trong didu
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kién 4p suét giam. Can thu duoc tinh ché trén silicagel (0% dén 100% EtOAc trong
hexan) dé tao ra hop chat néu & tidu @& muc nay ¢ dang ran bot mau vang (68mg,
69%). LCMS theo tinh toan cho Ci9H29N4Os (M+H)": m/z = 409,2; theo thir nghiém
409,0.

Budc 4. Tert-butyl [(3R,4S,5S)-1-(5-amino-2,3-dihydrofuro[2,3-b] pyridin-4-yl)-4-
hydroxy-4,5-dimetylpiperidin-3-yljcarbamat

HO, &
BocHN <

N
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10% trong lugng Pd trén cacbon (25mg) dugc bd sung vao dung dich da dugc
khudy chira tert-butyl [(3R,4S5,5S)-4-hydroxy-4,5-dimetyl-1-(5-nitro-2,3-
dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat (68mg, 0,17mmol) trong
MeOH (3,0ml). Hon hop phéan tmg nay duoc khudy & nhiét d6 trong phong trong moi
truong hydro nguyén tur (ap sudt cta qua bong) trong thoi gian 6 gio. Hon hop nay
duoc loc qua dém diatomit (duoc rira giai béng MeOH), va sau d6 dugc co trong
diéu kién ap suét giam. San phém thd tao ra dugc su dung truc tiép O budce tiép theo
khong can tinh ché thém (62mg, 98%). LCMS theo tinh toan cho CioH31N4O4
(M+H)": m/z = 379,2; theo thit nghiém 379,0.

Budce 5. 5-amino-N—{4-[(3R,4S,5S)-3—amino-4-hydroxy-4,5-dimetylpiperidin—l-yl]-
2,3-dihydrofuro[2,3-b]pyridin-5-y1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

DIPEA (123mg, 0,952mmol) dugc bd sung vao vao hdn hop gdm axit 5-
[(tert-butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxylic (75mg,
0,21mmol), tert-butyl [(3R.4S,5S)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin-4-yl)-4-
hydroxy-4,5-dimetylpiperidin-3-yl]carbamat (62mg, 0,16mmol) va HATU (196mg,
0,515mmol) trong DMF (2,0ml). Hon hop phan ung nay dugc khudy & nhiét do trong
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phong trong thoi gian 3 gid, va sau do dugc co trong didu kién ap suat giam. DCM
(2,0ml) dugc bb sung vao cin thu dugc tiép theo 1a TFA (2,0ml). Hon hop nay duge
khudy & nhiét @ trong phong trong thoi gian 30 phut, va sau d6 duoc co trong didu
kién ap sudt giam. Can thu duoc tinh ché bang cach ap dung phuong phép sic ky
long cao ap dao pha (RP-HPLC) (XBridge™ cot C18, rtra giai bang gradien
MeCN/nuée chira 0,1% NH4OH, véi luu tbe 30ml/phat) dé tao ra hop chat néu o dé
muc nay ¢ dang rAn mau tring (25mg, 29%). LCMS theo tinh toan cho
CpaH27FaNsO3s (M+H)*: m/z =517,2; theo thir nghiém 517.0. 'H NMR (500MHz,
DMSO-ds) & 9,34 (s, 1H), 8,78 (s, 1H), 7,64 — 7,46 (m, 3H), 7,24 (t, J=8,6 Hz, 2H),
4,47 (t, J=9,1 Hz, 2H), 3,97 (s, 1H), 3,37 (t, J=8,5 Hz, 2H), 2,87 — 2,79 (m, 2H),
2,79 — 2,72 (m, 1H), 2,63 (dd, J =108, 4,6 Hz, 1H), 2,60 — 2,55 (m, 1H), 1,85 -1,76
(m, 1H), 1,39 (br, 2H), 0,98 (s, 3H), 0,73 (d, /= 6,8 Hz, 3H) ppm.

Vidu 76

5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-4,5 -dimetylpiperidin-1-yl]-2,3-dihy-
drofuro[2,3-b]pyridin-5-yl}-2-(2,6-diflorophenyl)-1.3 -thiazol-4-carboxamit

OH

N H N= S F
(jl\)ﬁ/N\ﬂ/g/

N/ (@) NH2

0

Budc 1. Tert-butyl [(3R,4R,5 S)-4-hydroxy-4,5-dimetylpiperidin-3-yl]carbamat

OH
BOCHN\%‘j/

H

10% trong lugng Pd trén cacbon (29mg) dugc bd sung vao dung dich da dugc
khudy chta benzyl (3R 4R, 58)-3-[(tert-butoxycarbonyl)amino]-4-hydroxy-4,5-
dimetylpiperidin-1-carboxylat (81mg, 0,21mmol) trong MeOH (4,0ml). Hon hop
phan ung nay duoc khuéy & nhiét do trong phong trong moi truong hydro nguyén tur
(4p suit cua qua bong) trong thoi gian 3 gio. Hon hop phan ung nay dugc loc qua
dém diatomit (dugc rtra giai bang MeOH), va sau d6 dugc cd trong diéu kién ap suét
giam. San pham tho tao ra dugc s dung tryc tiép & budc tiép theo khong can tinh

ché thém (46mg, 88%). LCMS theo tinh todn cho C12HasN203 (M+H)": m/z =245,2;
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theo thir nghiém 245,0.

Buéce 2. Tert-butyl [(3R,4R,58)-4-hydroxy-4,5-dimetyl-1-(5-nitro-2,3-
dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat

OH
BocHN\%j/
N

0" °N

EtOH (2,0ml) dugc bd sung vao binh cha 4-iodo-5-nitro-2,3-
dihydrofuro[2,3-b]pyridin (59mg, 0,20mmol) va tert-butyl [(3R,4R,5S)-4-hydroxy-
4,5-dimetylpiperidin-3-yl]carbamat (46mg, 0,19mmol), tiép theo 1a DIPEA (100mg,
0,772mmol). Hon hop nay duogc khudy & 110°C trong thoi gian 15 gio. Sau khi lam
ngudi dén nhiét do trong phong, hdn hop phéan g nay dugc co trong didu kién ap
sudt giam. Can thu dugc tinh ché trén silicagel (0% dén 100% EtOAc trong hexan)
@8 tao ra hop chat néu & tiéu d& muc nay & dang rin bot mau vang (51mg, 67%).

LCMS theo tinh toan cho C19H29N4Os (M+H)": m/z = 409,2; theo thir nghiém 409,0.

Buéc 3. Tert-butyl [(3R,4R,5S)-1-(5-amino-2,3-dihydrofuro[2,3 -b]pyridin-4-yl)-4-
hydroxy-4,5-dimetylpiperidin-3-yl]carbamat

OH
BocHNh/
N

0" N

10% trong luong Pd trén cacbon (19mg) duge bd sung vao dung dich da dugc
khudy chtra tert-butyl [(3R, 4R, 5S)-4-hydroxy-4,5-dimetyl-1-(5-nitro-2,3-
dihydrofuro[2,3-b]pyridin-4-yl)piperidin-3-yl]carbamat  (51mg, 0,13mmol) trong
MeOH (3,0ml). Hon hop phan tng nay dugc khudy & nhiét do trong phong trong moi
truong hydro nguyén tir (ap suit cua qua bong) trong thoi gian 6 gio. Hon hop nay
duogc loc qua dém diatomit (dugc rira giai béng MeOH), va sau do dugc cO trong
diéu kién 4p suat giam. San pham thd tao ra dugc s dung truc tiép & bude tiép theo
khong can tinh ché thém (44mg, 92%). LCMS theo tinh toan cho CioH31N4O4
(M+H)*: m/z = 379,2; theo thir nghiém 379,0.
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Budc 4. 5-amino-N-{4-[(3R,4R,5S)-3-amino-4-hydroxy-4,5-dimetylpiperidin-1 -yl]-
2,3-dihydrofuro[2,3-b]pyridin-5-yl1}-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxamit

OH
N N:<<’S F
@ O NH

0

DMF (2,0ml) duogc bd sung vao hdn hop gom axit 5-[(tert-
butoxycarbonyl)amino]-2-(2,6-diflorophenyl)-1,3 -thiazol-4-carboxylic (55mg,
0,15mmol), tert-butyl [(3R,4R,SS)-1-(5-amino-2,3-dihydrofuro[2,3-b]pyridin—4-y1)-
4-hydroxy-4,5-dimetylpiperidin-3-yljcarbamat ~ (44mg, 0,12mmol) va HATU
(134mg, 0,353mmol), tiép theo 1a DIPEA (86mg, 0,67mmol). Hon hop phan tng nay
duoc khudy o nhiét d trong phong trong thoi gian 3 gio, va sau dé dugc cd trong
diéu kién ap sudt giam. DCM (2,0ml) duoc bd sung vao can thu duoc tiép theo la
TFA (2,0ml). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 30
phtt va sau do dugc cd trong diéu kién ap suat giam. Cén thu duoc tinh ché bang
cach ap dung phuong phap sic ky léng cao ap dao pha (RP-HPLC) (cot C18
XBridge™, rira giai bing gradien MeCN/dung dich nuéce chira 0,1% amoni hydroxit,
vé6i Iuu tbe 30ml/phut) dé tao ra hop chét néu & dé& muc nay ¢ dang rdn mau trng
(20mg, 34%). LCMS theo tinh todn cho CaaH27F2NeOss (M+H)*: m/z=517,2; theo
thtt nghiém 517,0. '"H NMR (500MHz, DMSO-ds) & 9,17 (s, 1H), 8,61 (s, 1H), 7,59 —
745 (m, 3H), 7,21 (t, J= 8,6 Hz, 2H), 4,52 — 4,42 (m, 2H), 4,06 (s, 1H), 3,37 (t,
J=18.5 Hz, 2H), 2,99 — 2,92 (m, 1H), 2,90 — 2,79 (m, 2H), 2,77 - 2,64 (m, 2H), 1,93
~ 1,82 (m, 1H), 1,46 (br, 2H), 0,92 (s, 3H), 0,71 (d, J= 6,9 Hz, 3H) ppm.

Vidu A. Thir nghiém enzym Pim

Céc phan tng thtt nghiém Pim-1 va Pim-3 kinaza c& dung tich 20ul dugc thuc
hién trong céac dia polystyren tréng loai 384 16 dugc chidm 0,8ul hop chat/DMSO
trong dung dich dém thir nghiém (S0mM Tris, 46 pH=7,5, 0,01% Tween-20, SmM
MeCly, 0,01% BSA, SmM DTT), chtra 0,05uM co chat peptit BAD danh dau bang
biotin (AnaSpec 62269), ImM ATP, va 2,5pM (Pim-1, Invitrogen PV3503) hodc
1,25pM (Pim-3, Millipore 14-738) enzym trong thoi gian 1 gio ¢ 25°C. Cac phan
ung dugc dung bing cach bb sung 10pl dung dich dém dung (150mM Tris, pH=7.5,
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150mM NaCl, 75mM EDTA, 0,01% Tween-20, 0,3% BSA) co6 bd sung khang thé
Phospho-Bad (Ser112) (Cell Signaling 9291) da dugc pha lodng 666 1an, va hat thé
cho Streptavidin (PerkinElmer 6760002) cung v&i hat thé nhan Protein-A
(PerkinElmer 6760137) & ndng do 15ug/ml. Viée bd sung dung dich dém ding véi
hat va dirng céc phan ing dugc thuc hién trong diéu kién giam sang. Trudce khi dung
phan (mg, dung dich dém dimg v&i hat duge u trude trong thoi gian 1 gio trong bong
t6i & nhiét do trong phong. Sau khi dimg phan tng, cac dia dugc u trong thoi gian 1
gio trong bong tdi & nhiét do trong phong trude khi doc trén dau doc dia PheraStar
FS (BMG Labtech) trong diéu kién giam sang.

Cac phéan ng thir nghiém Pim-2 kinaza loai dung tich 20ul dugc thyc hién
trong cac dia polystyren tring loai 384 16 chidm 0,8l hop chat/DMSO trong dung
dich dém thir nghiém (50mM Tris, d6 pH=7,5, 0,01% Tween-20, SmM MgCl,
0.01% BSA, 5mM DTT), chira 0,050M co chét peptit CREBtit da dwoc danh dau
bang floresxein (Invitrogen PV3508), ImM ATP, va InM enzym (Invitrogen
PV3649) trong thoi gian 2 gir & 25°C. Céc phan tmg dugc dung bing cach bd sung
10pl dung dich dém pha lodng TR-FRET (Invitrogen PV3574) voi 30mM EDTA va
1,5nM khang thé LanthaScreen Tb-CREB pSer133 (Invitrogen PV3566). Sau khi u
trong thoi gian 30 phut ¢ nhiét do trong phong, cdc dia duge doc trén dau doc dia
PHERAStar FS (BMG Labtech).

Céc hop chat theo sang ché ¢6 ICso bang 2uM hodc thap hon khi dugc thu vé
hoat tinh ctia PIM kinaza trong cac diéu kién thir nghiém da bdc 16 trén day duoc

xem la c6 hoat tinh.

Mic du céac thir nghiém in vitro trén day dugc thuc hién & néng do 1mM ATP,
céc hop chét con c6 thé dwoc dénh gia vé hiéu luc va hoat tinh in viro d6i v6i dich
PIM str dung cac diéu kién K, khi né)ng do cta ATP duogc dat o tri $6 Km va thu

nghiém nay 1a nhay hon dbi v6i hoat tinh e ché PIM.
Vi du B. Thit nghiém té bao déi v6i Pim

Mot hodc nhiéu hop chét theo sang ché dugc thu vé hoat tinh rc ché PIM theo
it nhat mot trong s cac thir nghiém té bao dudi day. Céac hop chit theo sang ché co
[Cs bang 10pM hoic thap hon khi dugc thu vé hoat tinh ctia PIM kinaza trong céc

diéu kién thir nghiém té bao boc 10 dudi day da va s& dugc coi 1a ¢6 hoat tinh.
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Tht nghiém tang sinh té bao Pim

Céac té bao KG-1A mua dugc ttr ATCC (Manassas, VA) va cac té bao
KMS.12.BM mua duoc tir NIBIO, ngan hang té bao JCRB (Tokyo, Nhat ban) va
duoc duy tri trong cdc moi truong nudi chy da dé xuat, 1an lugt RPMI, 10% FBS
(moi truong Roswell Park Memorial Institute 1640 c6 bd sung 10% huyét thanh bao
thai bo) va IMDM 20% FBS (Moi truong Dulbecco dd dugce cai bién (Modified
Dulbecco’s Medium - MDM) theo Iscove voi 20% huyét thanh bao thai bé)
(Mediatech, Manassas, VA). DPé do hoat tinh chéng ting sinh cia cac hop chét thir
nghiém, ca hai dong té bao dugc cdy v6i moi truong nudi cdy (2x10° té bao/16/trong
200p1) trong polystyren lién két siéu thip loai 96 16 (Costar®) v6i sy c6 mit hodc
khong c6 mdt cua khoang ndéng do cac hop chit tht nghiém. Sau 4 ngay, [°H]-
thymidin, 1pCi/10ul/16 (PerkinElmer, Boston, MA) trong moi trudng nudi ciy duoc
b6 sung vao dich nudi céy té bao trong 16 gio nita trude khi hoat tinh phong xa két
hop duoc tach bing céch loc voi Packard Microplate Harvester bang nudc thong qua
cac dia loc GF/B soi thuly tinh da dugc lam udt so bd polyetylenimin 0,3% (Packard
Bioscience/PerkinElmer, Boston, MA). Dia nay dugc do bang cach dém nhip nhay
16ng bang thit bi dém nhip nhay TopCount® (PerkinElmer). ICso dugc xac dinh
bang cach khép dudng cong mire do uc ché theo phan tram so véi logarit noéng do

chét e ché bang cach ap dung phén mém GraphPad Prism® 5.0.
Thir nghiém phat tin hi¢u Pim pBAD

Céac t8 bao KG-1A duoc mua tot ATCC (Manassas, VA) va céc té bao
KMS.12.BM duoc mua tir NIBIO, ngén hang té bao JCRB (Tokyo, Nhat ban) va
duoc duy tri lan luot trong cac moi truong nudi chy da dugc dé xuit, RPMIL,10%
FBS va IMDM 20% FBS (Mediatech, Manassas, VA). Pé do hoat tinh Grc ché pBAD
cia cac hop chat, ca hai dong té bao dugc cly v6i méi truong nudi cdy
(1x106/15/100p] déi véi KG1A va 4x10° té bao/Id/trong 100l dbi véi KMS12BM)
trong céac dia polypropylen day chit V loai 96 15 (Matrix, Thermo Fisher, My) va u
30 phut & 37°C dé binh thudng hoa mre d6 phat tin higu t€ bao sau khi xir ly. Céc
hop chit thir nghiém dugc b6 sung vao trong khoing nbéng do thich hop va dugc u
tiép trong thoi gian 2,5 gid nita dbi véi cac té bao KMS.12.BM va trong thoi gian 4
gidy d6i voi cac té bao KG1-A. Céc dia duoc ly tAm & 2000 vong/phut trong thoi gian
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10 phut va dich ndi duge hat. 100pl dung dich dém phan giai bing céc chat wrc ché
proteaza (Cell Signaling Technologies, Danver, MA, Sigma, St Louis MO, EMD,
M%) duge bd sung vao cac vién ndy, duoc trdn k¥ va dit trén nudce da trong thoi gian
30 phut. Céc dich phan giai duoc lam dong lanh qua dém & -80°C. Pé do hoat tinh
pBAD, kit ELISA (tht nghiém hép thu mién dich lién két enzym - enzyme-linked
immunosorbent assay) do Cell Signaling cung cip (ELISA pBAD photpho Path Scan
do Cell Signaling cung cap) dugc st dung. 50pl dich phan giai dugc thir theo quy
trinh ELISA va phan tich dit liéu dugc thuc hién bang phan mém trén dau doc dia
SpectraMax® M5 (do Molecular Devices, Sunnyvale, CA cung cip). ICso dugc xac
dinh bang cach khép dudng cong mic do G ché theo phin tram theo logarit ndng do

chét (rc ché bing cach ap dung phan mém GraphPad Prism® 5.0.

Dt liéu thu duoc dbi véi cac hop chét 1am vi dy, thu dugc béng cach ap dung

cac phuong phap néu trong Vi du A, dugc thé hién trong Bang 1.

Bang 1. Dit liéu thtr nghiém enzym Pim

Vidu ICs0 ctia Piml ICso ciia Pim2 ICso ctia Pim3
(nM) (nM) (nM)
1 + 277 +
2 >40 >2000" >40
3 + + +
4 + >2000 +
5 + + +
6 + >2000 +
7 + + +
8 + >2000 +
9 + + +
10 + ++ +
11 + ++ +
12 + + +
13 + >2000 +
14 + + +
15 (chét ,d(‘A)ng phéan + + +
khong doi quang 1)
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Vidu ICso cia Pim1 ICso cia Pim2 ICso cua Pim3
(nM) (nM) (nM)
15 (chat dong phan + + +
khong doi quang 2)
16 (chét dong phén + >2000 +
khong doi quang 1)
16 (chat ,dck)ng phan + >2000 +
khong doi quang 2)
17 + ++ +
18 (chat ,dé)ng phan + ++ +
khéng doi quang 1)
18 (chat dong phén + ++ +
khong doi quang 2)
19 (chat dong phan + >2000 ++
khong doi quang 1)
19 (chét ,déng phan + ++ +
khong doi quang 2)
20 + +
21
22 (chat ’déng phéan + ++ +
khong doi quang 1)
22 (chat dong phén + - +
khong doi quang 2)
23 (chat rd(‘ﬂ)ng phan + + +
khong doi quang 1)
23 (chat dong phén + + +
khong doi quang 2)
24 + >2000 +
25 + + +
26 + >2000 +
27 + + +
28 + - -
29 + ++ +
30 + ++ +
31 + +
32 + + +
33 + ++ +
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Vidu ICso cua Pim1 ICso cua Pim2 ICso cua Pim3
(nM) (nM) (nM)
34 + >2000 +
35 >40 >2000? >40
36 + + +
37 (hén hop gém céc + + +
chat dong phan khong
doi quang)
37 (chat ,d(‘”)ng phan + + +
khong doi quang 1)
37 (chét dong phan + + A+
khong doi quang 2)
38 + + +
39 + + +
40 + + +
41 + 4 +
42 + + +
43 + + +
44 (chat ,dé)ng phan + + e
khong doi quang 1)
44 (chat ’d(‘A)ng phéan + + +
khong doi quang 2)
45 (chét ’d(‘“)ng phan + + +
khong d6i quang 1)
45 (chat ’déng phén + + +
khong doi quang 2)
46 (chét dong phén + + +
khong doi quang 1)
46 (chat ’dc;)ng phéan + + +
khong doi quang 2)
47 (chét dong phan + + +
khong doi quang 1)
47 (chat dong phan 1 = -
khéng doi quang 2)
48 (chat dong phan + ++ +
khong doi quang 1)
48 (chét déng phan + - -

khéng ddi quang 2)
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Vidu

1Cso cuia Pim1
(nM)

ICs0 cua Pim2
(nM)

1Cso cua Pim3
(nM)

49 (chat dong phan
khong doi quang 1)

+

+

+

49 (chét ,déng phan
khéng doi quang 2)

50

-

51 (chét ,déng phan
khong doi quang 1)

51 (chét ’déng phén
khoéng doi quang 2)

52

53 (chét ’déng phan
khong doi quang 1)

53 (chét ,dﬁ”)ng phén
khong doi quang 2)

54 (chét ’d(‘A)ng phan
khong doi quang 1)

54 (chét ,déng phan
khong doi quang 2)

55 (chét ’déng phan
khéng d6i quang 1)

-

55 (chét ,déng phan
khong doi quang 2)

56 (chat dong phan
khong doi quang 1)

56 (chat ,d@)ng phéan
khong doi quang 2)

57

R

58 (chat ,dé)ng phan
khong doi quang 1)

-

58 (chat ’déng phan
khong doi quang 2)

t

59 (chat dong phéan
khoéng doi quang 1)

-

59 (chat ,déng phén
khong doi quang 2)

—

60 (chit ’dck)ng phan
khoéng doi quang 1)

s
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Vidu

1Cso cta Pim1
(nM)

1Cso cua Pim2
(nM)

ICs0 cua Pim3
(nM)

60 (chat dong phan
khoéng doi quang 2)

+

-

+

61 (chét dong phan
khong doi quang 1)

>2000

>40

61 (chét ’déng phén
khéng doi quang 2)

o

62 (chét dong phan
khong doi quang 1)

—

62 (chét dong phan
khong doi quang 2)

e

63 (chat ’déng phan
khong doi quang 1)

63 (chét ,déng phéan
khong doi quang 2)

63 (chét ’déng phan
khong doi quang 3)

63 (chat ’déng phan
khéng doi quang 4)

64 (chét dong phén
khong doi quang 1)

64 (chét 'dé)ng phan
khong doi quang 2)

65

66 (chét dong phén
khong doi quang 1)

66 (chét ,déng phén
khong doi quang 2)

67 (chat dong phan
khong doi quang 1)

67 (chét dong phan
khong doi quang 2)

68 (chét dong phén
khong doi quang 1)

68 (chat ’dﬁ”)ng phan
khong doi quang 2)

69

70 (chit déng phan
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Vidu ICso cuia Pim1 ICso cua Pim2 ICso cia Pim3
(nM) (nM) (nM)
khong ddi quang 1)
70 (chét dong phan + + +
khong doi quang 2)
71 + +
72 (chét ,d(k)ng phan +
khoéng doi quang 1)
72 (chét ,déng phén + + +
khéng doi quang 2)
73 + + +
74 + + +
75 + + +
76 + + +

1000nM<IC50<10000nM: +++

100nM<ICs0<1000nM: ++

1C50<100nM: +.

1.2 Hop chét 2 tre ché Pim2 (100nM<ICs0<1000nM) va hop chét c6 cong thie 35 e
ché PIM2 (1000nM<ICs50=<10000nM) & ndng do ATP K chtt khong phai 1a nong do

ImM.

Ngoai cac phuong an da duge boc 1 trong ban moé ta nay, cac cai bién khéc

nhau theo sang ché, s& 1a ro rang d6i voi chuyén gia trong linh vuc ky thuat nay tu

phan mo ta trén. Céc cai bién do6 cling dugc du tinh trong pham vi cac diém y€u céau

bao ho kém theo. Mdi tai lidu vién dan, bao gdbm, nhung khong chi gidi han ¢, tat ca

cac patent, cong bd don yéu cau cap patent, va cac cong bo, da dugc vién dan trong

ban md ta nay, duoc dua vao day hoan toan bang cach vién dan.
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YEU CAU BAO HO
Thubc chira chét e ché Pim, trong d6 thude nay dugc bao ché dé dung két
hop v6i tac nhan chéng ung thu, trong do chét e ché Pim 1a N-{4-[3-amino-
4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diflophenyl)-5-flopyridin-2-carboxamit,

chét déng phan 1ap thé cua ching, hodc mudi duge dung cua ching, va

trong d6 tdc nhan chéng ung thu dugc chon tir abarelix, aldesleukin,
alemtuzumab, alitretinoin, allopurinol, altretamin, anastrozol, arsen trioxit,
asparaginaza, azaxitidin, bevacizumab, bexaroten, bleomyxin, bortezombi,
bortezomib, busulfan dé dung qua dudng tinh mach, busulfan dé dung qua
duong miéng, calusteron, capexitabin, carboplatin, carmustin, cetuximab,
clorambuxil, cisplatin, cladribin, clofarabin, xyclophosphamit, xytarabin,
dacarbazin, dactinomyxin, dalteparin natri, dasatinib, daunorubixin, dexitabin,
denileukin, denileukin diftitox, dexrazoxan, doxetaxel, doxorubixin,
dromostanolon propionat, eculizumab, epirubixin, erlotinib, estramustin,
etoposit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim, floxuridin,
fludarabin, flouraxil, fulvestrant, gefitinib, gemxitabin, gemtuzumab
ozogamicin, goserelin axetat, histrelin axetat, ibritumomab tiuxetan,
idarubixin, ifosfamit, imatinib mesylat, interferon alfa 2a, irinotecan, lapatinib
ditosylat, lenalidomit, letrozol, leucovorin, leuprolit axetat, levamisol,
lomustin, meclorethamin, megestrol axetat, melphalan, mercaptopurin,
metotrexat, methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon
phenpropionat, nelarabin, nofetumomab, oxaliplatin, paclitaxel, pamidronat,
panitumumab, pegaspargaza, pegfilgrastim, pemetrexed dinatri, pentostatin,
pipobroman, plicamyxin, procarbazin, quinacrine, rasburicaza, rituximab,
sorafenib, streptozoxin, sunitinib, sunitinib maleat, tamoxifen, temozolomit,
teniposit, testolacton, thalidomit, thioguanin, thiotepa, topotecan, toremifen,
tositumomab, trastuzumab, tretinoin, uraxil mu tat, valrubixin, vinblastin,

vineristin, vinorelbin, vorinostat va zoledronat.

T hop gbém chét G ché Pim va tac nhan chdng ung thu,
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trong do chit @rc ché Pim 1a N—{4-[3-amino-4-hydr0xy-5-metylpiperidin—1-yl]-
7—hydroxy-6,7-dihydr0-SH-Xyclopenta[b]pyridin-3—yl}-6-(2,6-diﬂ0phenyl)—5-
flopyridin-2-carboxamit, chét dong phan 14p thé ctia ching, hodc mudi duge

dung cua chung, va

trong d6 tac nhén chéng ung thu dugc chon tir abarelix, aldesleukin,
alemtuzumab, alitretinoin, allopurinol, altretamin, anastrozol, arsen trioxit,
asparaginaza, azaxitidin, bevacizumab, bexaroten, bleomyxin, bortezombi,
bortezomib, busulfan dé ding qua dudong tinh mach, busulfan dé dung qua
dudng miéng, calusteron, capexitabin, carboplatin, carmustin, cetuximab,
clorambuxil, cisplatin, cladribin, clofarabin, xyclophosphamit, xXytarabin,
dacarbazin, dactinomyxin, dalteparin natri, dasatinib, daunorubixin, dexitabin,
denileukin, denileukin diftitox, dexrazoxan, doxetaxel, doxorubixin,
dromostanolon propionat, eculizumab, epirubixin, erlotinib, estramustin,
etoposit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim, floxuridin,
fludarabin, flouraxil, fulvestrant, gefitinib, gemxitabin, gemtuzumab
ozogamicin, goserelin axetat, histrelin axetat, ibritumomab tiuxetan,
idarubixin, ifosfamit, imatinib mesylat, interferon alfa 2a, irinotecan, lapatinib
ditosylat, lenalidomit, letrozol, leucovorin, leuprolit axetat, levamisol,
Jomustin, meclorethamin, megestrol axetat, melphalan, mercaptopurin,
metotrexat, methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon
phenpropionat, nelarabin, nofetumomab, oxaliplatin, paclitaxel, pamidronat,
panitumumab, pegaspargaza, pegfilgrastim, pemetrexed dinatri, pentostatin,
pipobroman, plicamyxin, procarbazin, quinacrine, rasburicaza, rituximab,
sorafenib, streptozoxin, sunitinib, sunitinib maleat, tamoxifen, temozolomit,
teniposit, testolacton, thalidomit, thioguanin, thiotepa, topotecan, toremifen,
tositumomab, trastuzumab, tretinoin, uraxil mu tat, valrubixin, vinblastin,

vincristin, vinorelbin, vorinostat va zoledronat.

Thubc theo diém 1, trong d6 chét e ché Pim 13 N-{4-[3-amino-4-hydroxy-5-
metylpiperidin-1-yl] -7—hydroxy-6,7-dihydro-5H—xyclopenta[b]pyridin—3 -yl}-
6-(2,6-diflophenyl)-5-flopyridin-2-carboxamit hogc mubi dugc dung cua

ching.
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Thube theo diém 1, trong dé chat tc ché Pim 1a N-{4-[(3R,4R,55)-3-amino-4-
hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3—yl}-6—(2,6-diﬂopheny1)—5-ﬂopyridin-2—carboxamit

hodc muodi duge dung cua ching.

Thubc theo diém 1, trong do chit Gc ché Pim 1a N-{4-[(3R.4R,5S,7R)-3-
amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
Xyclopenta[b]pyridin-3-yl}—6-(2,6-diﬂopheny1)—5—ﬂopyridin-2-carboxamit

hodc muoi dugc dung cta ching.

Thubc theo diém 1, trong d6 chdt tc ché Pim 1a N-{4-[3R,4R,5S,7S)-3-
amino-4-hydroxy-5-metylpiperidin-1-y1]-7-hydroxy-6,7-dihydro-54-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diﬂ0pheny1)-5-ﬂopyridin-Z-carboxamit

hodc muoi dugce dung cia ching.

Thube theo diém 1, trong d6 t6 hop gém chit tic ché Pim va tic nhan chong

ung thu dugc bao ché cung nhau trong thude.

T4 hop theo diém 2, trong d6 chét (e ché Pim 1a N-{4-[3-amino-4-hydroxy-5-
metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-SH—Xyclopenta[b]pyridin-3-yl}-
6-(2,6-diflophenyl)-5-flopyridin-2-carboxamit hodc mubi  dugc dung cua

chung.

T4 hop theo diém 2, trong d6 chat e ché Pim 1a N-{4-[(3R,4R,5S)-3-amino-4-
hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
Xyclopenta[b]pyridin-3-yl}-6-(2,6-diﬂophenyl)-5-ﬂopyridin-?.—carboxamit

hodc mudi duoc dung cia ching.

Té hop theo diém 2, trong d6 chat e ché Pim la N-{4-[(3R4R,5S,7R)-3-
amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diﬂopheny1)-5-ﬂopyridin—2-carboxamit
hozc mubi dugce dung cia ching.

T4 hop theo diém 2, trong d6 chat e ché Pim 1a N-{4-[(3R,4R,55,75)-3-
amino-4-hydroxy-5-metylpiperidin-1-yl]-7-hydroxy-6,7-dihydro-5H-
xyclopenta[b]pyridin-3-yl}-6-(2,6-diﬂopheny1)-5-ﬂopyridin-2-carboxamit

hodc mudi dugc dung cua ching.
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12.  T6 hop theo diém 2, trong d6 td hop nay gdm chét trc ché Pim va tac nhan

chbng ung thu duge bao ché ciing nhau trong ché pham.
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