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Linh vue ky thuiat dwge dé cap

Sang ché dé cap dén hop chat di vong hitu dung lam chét trc ché chon loc Aurora
A, phuong phép tong hop hop chét nay, duoc pham chtra hop chét nay, va sir dung hop
chit va duoc ph§m dé diéu tri bénh ung thu va céc bénh lién quan dén sy xuét hién cua

bénh ung thu.
Tinh trang ky thuit ciia sang ché

Aurora kinaza 12 ho cta serin/threonin kinaza va 1a cht diéu hoa chinh qué trinh
nguyén phan. Co ba chit dong ding & ngudi clia Aurora kinaza, A, B, va C, trong d6
Aurora A ¢6 lién quan dén bénh ung thu ¢6 ngudn gbc md hoc da dang va co thé co c’}éc
tinh géy ung thu khi biéu hién qua mirc.

Aurora-A dinh vi & trung thé/cuc soi thoi va duoc yéu cu dé lép rap soi thoi,
trong khi Aurora-B 13 protein van chuyén nhiém sic thé duoc yéu cu cho qua trinh
phosphoryl hoa cia histon H3, qua trinh phan ly nhiém séc thé va qua trinh phéan bao.
Cé Aurora-A va -B duge bidu hién qua muc trong mdt loat cac khdi u khac nhau & nguoi.
Ngoai ra, cac chét trc ché Aurora B va céc chat trc ché kép Aurora A/B nhit dinh trong
su phat trién 14m sang duoc bao cdo 1a thé hién sy giam bach cAu trung tinh va gy doc
tuy xuong ¢ bénh nhan trong khi cac chét trc ché Aurora A twong d6i chon loc trong su
phat trién 14m sang khong thé hién céc rdi loan nay. Do d6, mong mubn trc ché chon loc
Aurora A va lam gidm hodc tranh sy tc ché kép cua Aurora B hodc Aurora A/B. Nhu

vay, su ic ché Aurora A chon loc c6 thé 14 hitu dung cho liéu phdp ung thu.

Do d6, van ¢ nhu cau tao ra cac chét e ché Aurora A thay thé dé diéu tri bénh
ung thu. Ngoai ra, van ¢6 nhu ciu tao ra chit e ché Aurora A chon loc ma lam giam
hodc tranh sy trc ché kép ctia Aurora B hodc Aurora A/B. Do do, sang ché dé xut cac
chét ttc ché nhét dinh ctia Aurora A ma c6 thé 14 hiru dung dé diéu tri bénh ung thu. Hop
chit theo sang ché dap ung yéu cau vé cac phan tir nhd dé rc ché hoat tinh ctia Aurora

A.
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Ban chét ky thuit cia sang ché
Sang ché dé xudt hop chét di vong hitu dung 1am chét e ché chon loc Aurora A
va dé diéu tri c4c tinh trang bénh duoc trung gian béi Aurora A. Hop chét theo sang ché

¢6 cdu trac chung la cong thire I hodc mudi duge dung cia né:

z L, \<Y1: Y2
WZ{Y3
Xn)g™
W 1

va

7, dugc chon tir -H, doteri, halogen, -NH», -CN, -OH, -N3, -NO», carboxyl, C.
salkyl, Cialkoxy, Casalkenyl, Ca.salkynyl, -Ce.10aryl; -Cs.ioheteroaryl, vong Cs.1odi
vong hodc vong Cs.iocacbon, va mdi trong sd heteroaryl va vong di vong chira it nhat
mot nguyén tir kKhéc loai dugc chon tir N, O hodc S; va mdi trong s6 d6 tiy ¥ duoc thé
ddc lap béng doteri, halogen, -NHp, -CN, -OH, -NGa, cacbonyl, =0, oxo, carboxyl, C;-
salkoxy, hodc Ci.salkyl;

L1 va L, doc Iap 1a O, CR2.R2p, hodc NRog;

mdi trong s6 Raa va Rap doc lap la -H, doteri, -NHa, -CN, -OH, oxo, carboxy], -
CO-Cialkyl, -COOCi.salkyl, -Ci.salkylen-CO-Ci.galkyl, -Ci.salkoxy, -Ci-salkyl, -Co-
salkenyl, hodc -Caalkynyl, va mdi trong sé d6 doc lap la doteri, halogen, -NH>, -CN, -
OH, -NO-, cacbonyl, =0, oxo, carboxyl, C1-6a1koxy, Ci-salkyl, -NH(Ci-salkyl), -N(Ci-
salkyl)z, -S-Ci-salkyl, hodic -SO,Calkyl tiry v dugc thé;

Y1 doc 1ap la CH, CRy1 hodc N;
Y>, doc 1ap 1a CH, CRy> hodc N;

Y3 doc 1ap 1a CH, CRys hogc N; tuy nhién, véi diéu kién 12 khong phai tit ca Y1,
Yo, Y3 1a N;
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Ry, Ry2 va Rys doc ldp la doteri, halogen, -CN, -OH, -NH, -NO, -NH(C;-
salkyl), -N(Ci-salkyl)z, -CO-Ci-ealkyl, -S-Cisalkyl, -SO-Ci.salkyl, -SO2, -SO>2C1-salkyl,
Crealkyl, Cisalkoxy, vong Cs.io cacbon, Ce.oaryl, vong Cs.io di vong hodc Cs.io
heteroaryl, va mdi trong s vong di vong va heteroaryl chira 1, 2 hodc 3 nguyén tir khac
loai dugce chon tir N, O hodc S; va mdi trong sb do6 tuy y dugc thé doc lap béng doteri,
halogen, -NHo, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl, Ci-salkoxy, Ci.salkyl, -
NH(Ci-6alkyl), -N(Ci-salkyl)a, -S-Cr.salkyl, hodc -SO,Ci.salkyl;

W 1a CRy hoac N;

Rw ddc 1ap la -H; halogen; -NH»; -CN; -OH; -NO»; carboxyl; -Cirsalkyl; -Cy.
salkoxy; -Ci.salkyl hodc -Cigalkoxy dugc thé béng doteri, halogen, -NH>, -CN, -OH, -
NOg, carboxyl, -Ci.salkyl hodc -Ci.salkoxy;

MOi X va Xp doc lap la -H, doteri, -CN, -OH, -NHa, carboxyl, Crealkyl, Cy.
salkoxy, -Cisalkylen-NRaR3, -Cisalkylen-O-Cr.galkyl, -Cialkylen-CO-OR,, -Ci.
salkylen-CO-NR2R3, -Ci-salkylen-NR2CO-NR2Rs3, -Cialkylen-NR>-COC;.6alkyl, vong
-Ci-alkylen-Cs.10 di vong, -Ci-alkylen-Cs.joheteroaryl, -CO-Ci.salkylen-NR2R3, vong -
CO-NR2-Cs.10 di vong, vong -CO-Cs.io di vong, -O-Ci.alkylen-CO-OR,, -O-Ci.
salkylen-CO-NR2R3, -O-Cialkylen-NRoR3, vong -O-Cs.o di vong, vong -O-Cs.io
cacbon, -NR2-Ci.alkylen-NR2R3, vong -NR»-Crealkylen-Cs.io di vong, -NR»-Ci.
salkylen-Cs.joheteroaryl, -NR2-CO-Cs.ioheteroaryl, -CO-OR,, -CONH,, -CO-NR;0R;3,
-CO-NR2R3, -NR2R3, -N(R2)(C=0)qR2, -N(R2)(C=0){NR2R3, -N(R2)(C=0)ORo,-
SO2NR2R3, NR2SO2R2,COR2,S02R), Cs-10aryl, Cs.ioheteroaryl, vong Cs.10 di vong, hoac
vong Cs.jocacbon; va mdi trong s6 d6 tiy y duoc thé doc lap bang Ra; va mdi R, doc lap
la doteri, halogen, -CN, -OH, -NHb>, -NO,, oxo, -CONH»,-SO,NHa, -NH(C1-6alkyl), -
N(Cisalkyl)z, -Crealkyl, -Cisalkoxy, -S-Cisalkyl, -SO2Cisalkyl, -NHSO,Cisalkyl, -
COCrealkyl, -CO-Cjsalkoxy, -NHCO-Cy.¢alkoxy, -O-OC.¢alkyl, hoic carboxyl; va

moi p va q doc 1ap 14 0, 1, 2 hogc 3; hodc

X két hop vai Xo, dé tao ra vong Cs.19 cacbon, hodc vong Cs.19 di vong ma chira
it nhat mét nguyén tir duge chon tr N, O hodc S, trong d6 hé vong tiry y duoc thé bing

o)
S
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doteri, halogen, -NHa, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl, Ci-salkoxy, hodc
Ci-ealkyl; hodc

Hai X ¢6 thé dugce ndi voi nhau dé tao ra vong Cs.10 cacbon, hodc vong Cs.1o di
vong ma chtra it nhéit mot nguyén tir duge chon tir N, O hodc S, va mdi trong s6 do tuy
y duoc thé doc 1ap béng doteri, halogen, -NH», -CN, -OH, -NO3, cacbonyl, =O, oxo,
carboxyl, Ci.ealkoxy, Cisalkyl, -NH(Ci.salkyl), -N(C1-6alky1)2, -S-Ciealkyl, -SO2Ci.

salkyl, hodc vong -Cs.gcacbon;

mdi trong sd Rava R ddc 1ap 1a -H, doteri, halogen, -NH>, -CN, -OH, -N3, -NO,
Cisalkyl, Cisalkoxy, Ca.salkenyl, -NH(Ci.calkyl), -N(Ci-salkyl)z, -NH-O-Ciealkyl, -
NH-C.¢alkylen-O-C1.alkylen, vong Cs.10 di vong hodc vong Cs.10 cacbon, va mdi trong
s6 vong di vong chira it nhdt mot nguyén tir khéc loai duge chon tir N, O hoic S; va mbi
trong s6 do tuy y duge thé doc 1ap bang doteri, halogen, -NHa, -CN, -OH, -NO,
cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, Ci.salkyl, -NH(Ci.salkyl), -N(Ci.salkyl)z, -S-
Ci-salkyl, -SO2C1.salkyl, hodc vong -Cs.gcacbon.

pla0, 1,2, 3 hoic 4;

Y 1a O, S, SO, -(CH2)mCO-(CH2)m-, -(CH2)mSO2-(CH2)m-, hodc -(CH2)mCR4Rs-
(CH2)m-, vam doc 1dp 12 0, 1, 2 hodc 3;

R4 va Rs doc 1ap dugc chon tur -H; doteri; halogen; -CN; cacbonyl; =O; oxo;
carboxyl; Ci.salkoxy; Ci-salkyl; hodc Cisalkyl hodc Ciealkoxy doc 1ap duogc thé béng
doteri, halogen, -NH>, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONHa, -Cj.salkoxy, -Ci.
salkyl, -Ci.salkylen-O-Ci.salkyl, -Ci.salkylen-COOH, -Cialkylen-NHCONH,, -CO-
N(Ci-6alky)z, -Cisalkylen-NHCO-Ci.salkyl, -CO-CO-N(Ci.salkyl)z, -CO-Cigalkyl, -
SONH,, -SO2NH>, -SOCi.salky, -SO2Ci6alky, -Cs-10di vong hodc -Cs.joheteroaryl; hodc

R4 két hop véi Rs, dé tao ra C=0, vong Cs.jpcacbon, hodc vong Cs.19 di vong ma
chtra it nhat mot nguyén tir dugc chon tir N, O hodc S, va mdi trong s6 d6 doc lap 1a
doteri, halogen, -NH», -CN, -OH, -NO, cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, Ci.
salkyl, -NH(Ci.salkyl), -N(Ci.salkyl)s, -S-Cisalkyl, -SO2Ci6alkyl, hodc vong -Css
cacbon tly ¥ duge thé;
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Ar 12 Ce.10aryl, vong Cs.1o cacbon, vong Cs.1o di vong, hodc Cs.ioheteroaryl, va
mdi trong sb vong di vong va heteroaryl chira it nhat mot nguyén tir duge chon tir N, O
hodc S; va mdi trong sd d6 tiy v duoc thé doc 14p bang mot hozc nhiéu trong sd doteri;
halogen; -CN; -OH; -NH>; -NO»; cacbonyl; =O; oxo; Ci-salkyl; Ci.salkoxy; hodc Ci-
salkyl hoic Ci.salkoxy doc 1ap duoc thé bing doteri, halogen, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, Ci.salkoxy, Ci.salkyl, -NH(C1-salkyl), -N(Ci-salkyl)2, -S-Ci-salkyl, -
SO,C1salkyl, hoac vong -Cs.g cacbon;

Ar 1a Ce.10aryl, vong Cs.10 cacbon, vong Cs.io di vong, hodc Cs.ioheteroaryl, va
mdi trong sb vong di vong va heteroaryl chira it nhat mot nguyén tr dugc chon tr N, O
hodc S; va mdi trong sé d6 tiy y duoc thé doc 14p bang mot hodc nhiéu trong sb doteri;
halogen; -CN; -OH; -NHa; -NO»; cacbonyl; =O; oxo; Cisalkyl; Cisalkoxy; hodc Ci.
salkyl hodc Ci.salkoxy doc lap duogc thé béng doteri, halogen, -NH>, -CN, -OH, -NO,,
carboxyl, oxo, =0, Cisalkoxy, Ci.salkyl, -NH(Ci.salkyl), -N(Ci-salkyl)z, -S-Ci-salkyl, -
SO,C1.salkyl, hodc vong -Cs.g cacbon.

Trong mot sb treong hop c6 cong thire [, Z 14 -H, doteri, -F, -Cl, -Br, -1, -NHo, -
CN, -OH, -N3, -NO», carboxyl, Ci.salkyl, Ci.salkoxy, Cz.salkenyl, Cz-salkynyl, aryl c6 6
canh, aryl ¢6 7 canh, aryl c6 8 canh, heteroaryl c6 5 canh, heteroaryl c6 6 canh,
heteroaryl cé 7 canh, heteroaryl c6 8 canh, vong di vong c¢6 5 canh, vong di vong ¢6 6
canh, vong di vong c¢6 7 canh, vong di vong c¢é 8 canh, vong cacbon ¢6 5 canh, vong
cacbon c6 6 canh, vong cacbon ¢é 7 canh, hodc vong cacbon c6 8 canh, va mdi trong sb
heteroaryl va vong di vong chtra 1, 2 hodc 3 nguyén tr khac loai dugce chon tr N, O hodc
S; va mdi trong sb d6 tuy y dugc thé doc 1ap béng doteri, -F, -Cl, -Br, -I, -NH», -CN, -
OH, -NO2, cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, hodc Ci-salkyl.

Trong mot sd trudong hop c6 cdng thirc I, Z 14 -H, doteri, -F, -Cl, -Br, -1, -NHa, -
CN, -OH, -N3, -NO3, carboxyl, Ci.3alkyl, Ci3alkoxy, Ca.salkenyl, Ca.4alkynyl, aryl c6 6
canh, heteroaryl c6 5 canh, heteroaryl c6 6 canh, vong di vong ¢6 5 canh, vong di vong
c6 6 canh, vong cacbon cd 5 canh, hodc vong cacbon c6 6 canh, va mdi trong sb

heteroaryl va vong di vong chtra 1 hodc 2 nguyén tir khéc loai dugc chon tir N, O hodc
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S; va mdi trong s6 d6 tiy ¥ dwoc thé doc 1ap bang doteri, -F, -CL, -Br, -I, -NHa, -CN, -
OH, -NO3, cacbonyl, =0, oxo, carboxyl, Ci-3alkoxy, hodc Ci-zalkyl.

Trong mot sb truong hop ¢6 cong thice 1, Z 1a -H, doteri, -F, -Cl, -Br, -I, -NHa, -
CN, -OH, -N3, -NO», carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, etylen, aryl c6 6 canh, heteroaryl c6 5 canh, heteroaryl ¢ 6 canh, vong di
vong ¢6 5 canh, vong di vong ¢6 6 canh, vong cacbon c6 5 canh, hodc vong cacbon ¢6
6 canh, va mdi trong sd heteroaryl va vong di vong chira 1 hodc 2 nguyén tir khac loai
duoc chon tir N hodc O; va mdi trong sb d6 tuy y duogc thé doc lap béng doterti, -F, -Cl,
-Br, -I, -NHa, -CN, -OH, -NO3, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl,

isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Trong mot ) truong hop ¢o6 cong thuc I, Z 1a -H, doteri, -F, -Cl, -Br, -I, -NHo, -
CN, -OH, -N3, -NO,, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, va mdi trong s§ d6 thy v duoc thé doc 1ap bang doteri, -F, -Cl, -NHa, -CN,
-OH, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy hodc isopropoxy.

Trong mdt sb truomg hop c6 cong thie 1, Z 1a —H, doteri, metyl, -CHD», -CHaD,
-CD3, etyl, -CHF», -CH2F, -CF3 hodc carboxyl.

Trong mdt sb trudng hop cé cdng thirc I, L1 va Ly doc 1ap 12 CRaaRap hodc NRaa.

Trong mot sb truong hop cé cong thirc I, mdi trong s6 Roa va Rob doc 1ap 1a -H,
doteri, -NHa, -CN, -OH, cacbonyl, =0, oxo, carboxyl, -CO-Ci.salkyl, -COOC.¢alkyl, -
Ci-salkylen-CO-Ci.galkyl, -Cr.salkoxy, -Cisalkyl, -Ca-calkenyl; hodc -Caalkynyl, va
mdi trong sb do6 tuy ¥ duge thé doc lap bang doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -
NO,, cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, Ci.salkyl, -NH(C1-salkyl), -N(Ci-salkyl)o,
-S-Ci-salkyl, hodc -SO2Ciealkyl.

Trong mdt s6 trudng hop c6 cong thie I, mdi trong s& Raa va Rob ddc 1ap 1a -H,
doteri, -NHa, -CN, -OH, cacbonyl, =0, oxo, carboxyl, -CO-C3alkyl, -COOC;.3alkyl, -
Ci.3alkylen-CO-Cialkyl, -Ci3alkoxy, hodc -Ci.salkyl, va mdi trong sd d6 tuy y duge
thé doc 1ap bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO», cacbonyl, =0, oxo,
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carboxyl, Cisalkoxy, Cisalkyl, -NH(Cisalkyl), -N(Cisalkyl), -S-Ci-salkyl, hodc -
SO2Czalkyl.

Trong mot sb trudng hop c6 cong thire I, mdi trong s6 Raa va Rop ddc 1ap 14 -H,
doteri, -OH, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy hoic isopropoxy, va mdi trong sb d6 tuy v duoc thé doc 1ap bang doteri, -F, -
Cl, -Br, -1, -NHz, -CN, -OH, -NO, cacbonyl, =O, oxo, carboxyl, metyl, etyl, propyl,

isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Trong mot sd trudng hop c6 cong thic I, mdi trong s6 Raa va Rop ddc 18p 1a -H,

doteri, metyl, -CHD., -CH2D, -CD3, etyl, -CHF2, -CHoF, -CF3, hodc carboxyl.

Trong mdt sb trudng hop c6 cong thire I, mdi trong s6 Raa va Rap doc 1ap 12 -H

hodc doteri.

Trong mdt s6 trudng hop cé cong thic I, Ly 1a -CHa-, -CH(COOH)-, hodc -NH-,
va L, 1a -NH- hodc -CH>-.

Trong mot sd trudng hop c6 cong thirc I, Ly 12 -CHz-, va Ly 1a -NH-.

Trong mot sb treomng hop ¢6 cong thire I, Ry, Ry2 va Rys doc 14p 1a doteri, -F, -
Cl, -Br, -1, -CN, -OH, -NH;, -NO,, -NH(C1.salkyl), -N(Ci-salkyl)2, -COOH, -CONHa, -
CO-Ci.ealkyl, -S-Ci.galkyl, -SO-Ci.salkyl, -SO2, -SO2Ci-6alkyl, Cicalkyl, Cigalkoxy,
vong -CO-Cs.s di vong, vong Cs.g cacbon, Cssaryl, vong Css di vong, hodc Cs.
sheteroaryl, va mdi trong s6 vong di vong va heteroaryl chira 1, 2 hodc 3 nguyén tir khac
loai dugc chon tir N, O hodc S; va mdi trong sb do tiy y duge thé doc 1ap béng doteri, -
F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO>, cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, Ci-
ealkyl, -NH(C1-salkyl), -N(Ci-salkyl)z, -S-Ci.salkyl, hodc -SO2C1-salkyl.

Trong mot sb truomng hop ¢6 cong thite I, Ryi, Ry2 va Rys doc léap la doteri, -F, -
Cl, -Br, -I, -CN, -OH, -NHa, -NO», -NH(C1.3alkyl), -N(Ci-3alkyl)2, -COOH, -CONH,, -
CO-Cy.zalkyl, -S-Ci.zalkyl, -SO-Ci.zalkyl, -SO2, -SO2Cisalkyl, Cisalkyl, Cisalkoxy,
vong -CO-Cs.g di vong, vong cacbon c¢6 3 canh, vong cacbon ¢6 4 canh, vong cacbon ¢6
5 canh, vong cacbon ¢6 6 canh, vong cacbon ¢ 7 canh, vong cacbon c6 8 canh, aryl c6

5 canh, aryl ¢6 6 canh, vong di vong c6 3 canh, vong di vong ¢6 4 canh, vong di vong

7
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¢6 5 canh, vong di vong ¢6 6 canh, vong di vong ¢ 7 canh, vong di vong ¢6 8 canh,
heteroaryl ¢6 5 canh hodc heteroaryl c6 6 canh, va mdi trong s6 vong di vong va
heteroaryl chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong
s& d6 tuy ¥y duoc thé doc lap bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO,,
cacbonyl, =0, oxo, carboxyl, Ci3alkoxy, Cisalkyl, -NH(Ci-salkyl), -N(Ci3alkyl),, -S-
Ci-zalkyl, hodc -SO,Cysalkyl.

Trong mot s trudong hop c6 cong thirc I, Ry1, Ry2 va Rys doc 18p 1a doteri, -F, -
Cl, -Br, -, -CN, -OH, -NHa, -NO», -NH(C13alkyl), -N(Ci-3alkyl)2, -COOH, -CONH,, -
CO-C.zalkyl, -S-Cisalkyl, -SO-Ci.zalkyl, -SO2, -SO2Cisalkyl, Cisalkyl, Ci-salkoxy,
vong -CO- di vong ¢6 4 canh, vong -CO- di vong ¢6 5 canh, vong -CO- di vong ¢6 6
canh, vong cacbon c6 3 canh, vong cacbon cé 4 canh, vong cacbon ¢6 5 canh, vong
cacbon ¢é 6 canh, aryl ¢6 6 canh, vong di vong c¢6 3 canh, vong di vong c6 4 canh, vong
di vong ¢6 5 canh, vong di vong ¢ 6 canh, vong di vong c¢6 7 canh, vong di vong c6 8
canh, heteroaryl ¢6 5 canh hodc heteroaryl ¢6 6 canh, va mdi trong s6 vong di vong va
heteroaryl chita 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong
s& d6 tuy y duoce thé doc 1ap bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO,,
cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs3)2, -SCH3, hodc -
SO,CHs.

Trong mot sb treong hop c6 cong thie I, Ryi, Ry2 va Rys doc 1ap 1a doteri, -F, -
Cl, -Br, -I, -CN, -OH, -NH», -NO», metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)a, -
COOH, -CONH, -COCHs, -COCH,CHs, -CO-C(CHs)2, -SCH3, -SOCHs, -SO, -
SO,CH3, vong -CO- di vong ¢ 4 canh, vong -CO- di vong c6 5 canh, vong -CO- di
vong cb 6 canh, vong cacbon c6 3 canh, vong cacbon c6 4 canh, vong cacbon c6 5 canh,
aryl ¢6 6 canh, vong di vong c6 3 canh, vong di vong ¢6 4 canh, vong di vong ¢6 5 canh,
vong di vong c¢é 6 canh, heteroaryl ¢6 5 canh hodc heteroaryl c6 6 canh, va mdi trong sb
vong di vong va heteroaryl chita 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc

S; va mdi trong sb do6 tiy y duge thé doc 1ap bing doteri, -F, -Cl, -Br, -I, -NH,, -CN, -
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OH, -NO», cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy, iSopropoxy.

Trong mdt sb truong hop ¢6 cong thie I, Ry, Ry2 va Rys doc 14p 1a doteri, -F, -
Cl, -Br, -I, -CN, -OH, -NH,, -NO», metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHzs),, -
COOH, -CONH,, -COCHs, -COCH,CHj3, -CO-C(CHs)2, -SCHs, -SOCH3, -SOa, -

rprn S0 L O a0

SO,CHs, *o % X ~ X W W Y R M e R
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N hoic £y - va mdi trong sb d6 tuy y dugc thé doc 1ap bang doteri, -F, -Cl, -
NH», -CN, -OH, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy,

etoxy, propoxy, iSOpropoxy.

Trong mot sb truong hop ¢6 cong thie I, Ry, Ry2 va Rys doc 1ap 1a dotert, -F, -
Cl, -CN, -OH, metyl, etyl, isopropyl, -NHmetyl, -COOH, -CON(CHs)., -COCH3, -
COCH:CH3, -CO-CH(CHs)2, -CO-C(CHs)s, -COCF3, -CO-C(CHs),, -SOCH3, -SO», -
SO,CHs, -CHF», -CF3, -CH(F) CHs, -C(F)2.CHs, -OCHs, -OCF3, -CH20H, -CH2CH20H,
-CHOHCH3, -CHuF, -CH,D, CHD», -CDs3, -CH2CH2F, -CH2CHEF», -CH2CD3, -CHaCFs,
-CH,CH,NH,, -CH,CH,NHCH3, -CH2CH2N(CH3)2, -CH2CH2CHRF, -CH2CHaCD:s, -
CH,CH,CF3, -CHaN(CH3),, -CH(CH3)(CD3), -CH(CF3)2, -CH(CD3)2, -CH2NHmetyl, -

OH OH
s £ ,

o{ Py
CHyNHetyl, -CH,NHpropyl, -CH,NHisopropyl, ** , ﬁé&, % on , ”
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Trong mot sd truong hop c6 cong thire I, Wi 1a CRw, va W2 12 CRy.

-

Trong mdt sd trudng hop ¢6 cong thire I, Ry doc 1ap 1a -H; -F; -Cl; -Br; -I; -NHo;
-CN; -OH; -NO»; carboxyl; -Ci-3alkyl; -Ci.3alkoxy; -Ci-salkyl hodc -Ci.salkoxy dugc thé
béng doteri, -F, -Cl, -Br, -I, -NH», -CN, -OH, -NO», carboxyl, -Cisalkyl hodc -Ci.

salkoxy.

Trong mdt sb trudng hop c¢b cong thirc I, Ry ddc 1ap 1a -H; -F; -Cl; -Br; -NHo; -
CN; -OH; -NOg2; carboxyl; metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy;
isopropoxy; -Ci.3alkyl hodc -Ci.zalkoxy duogc thé bé’mg doteri, -F, -Cl, -Br, -NHaz, -CN, -
OH, -NO», carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc

1SOpropoxy.

Trong mdt sb trudong hop c6 cong thire I, Ry ddc 1ap 1a -H, doteri, -F, -CN hoic
metyl.

Trong mét sb trudng hop ¢6 cong thire I, Ry 14 —H, -F hoic -CN.

Trong mot sb truong hop ¢6 cong thirc I, Wi 1a CH hodc N, va W 1a CH, CF
hodc N.

Trong mdt s6 trudng hop c6 cong thire I, Wi 1a N, va W 1a N,

Trong mot sb truong hop c6 cong thuce 1, mdi X, va X, doc lap 1a -H, doteri, -CN,
-OH, -NHaj, carboxyl, Cialkyl, Ci.salkoxy, -Cisalkylen-NR2R3, -Ci.salkylen-O-Ci.
salkyl, -Cigalkylen-CO-ORa, -Cisalkylen-CO-NR2R3, -Cigalkylen-NR2CO-NR2R3, -
Ciealkylen-NR-COCiealkyl, vong -Ciealkylen-Cs.i0 di  vong, -Ciealkylen-Cs.

1oheteroaryl, -CO-Ci.salkylen-NR2R3, vong -CO-Cs.10 di vong, -O-Cisalkylen-CO-ORo,
10
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-0-C1.6alkylen-CO-NR2R3, -O-Cisalkylen-NR2R3, vong -O-Cs.10 di vong, vong -O-Cs.
10 cacbon, -NR3z-Ci.ealkylen-NR2R3, vong -NR»-Ciealkylen-Cs.io di vong, -NR2-Ci.
salkylen-Cs.ioheteroaryl, -NR2-CO-Cs.joheteroaryl, -CO-OR2, -CONHa, -CO-NR20Ro,
-CO-NR2R3, -NR2R3, -N(R2)(C=0)¢R2, -N(R2)(C=0)¢NR2R3, -N(R2)(C=0)q0Ro,-
SO2NR3R3, NR2SO2R2,COR2,SO2R,, Ce-10aryl, hodc Cs.joheteroaryl; va mdi trong s d6
thy ¥ duge thé doc 14p bang Ra; va mdi Ra ddc 18p 1a doteri, -F, -CL, -Br, -I, -CN, -OH, -
NH,, -NO3, oxo, -CONHa,-SO2NH,, -NH(Ci.salkyl), -N(Ci-salkyl)2, -Ci-salkyl, -Ci.
salkoxy, -S-Ci-salkyl, -SO,C-salkyl, -NHSO,Ci.salkyl, -COCi.alkyl, -CO-Ci.salkoxy,
-NHCO-Ci.salkoxy, -O-OC1.salkyl, hodc carboxyl.

Trong mot sb truong hop 6 cong thirc I, mdi X va Xz dc lap 1a -H, doteri, -CN,
-OH, -NH,, carboxyl, Cisalkyl, Ci.salkoxy, -Cisalkylen-NR2R3, -Ci-salkylen-O-C,-
salkyl, -Cr.salkylen-CO-OR2, -Ci.salkylen-CO-NR2R3, -Ci-salkylen-NR2CO-NRoR3, -
Ci-salkylen-Cs.svong di vong, -Cr.salkylen-Cs.joheteroaryl, vong -CO-Cs.3 di vong, vong
-O-Cs.10 di vong, vong -O-Csg cacbon, -NRz-Cisalkylen-NR2R3, vong -NR»-Ci.
salkylen-Cs.g di vong, -NR»-Ci.salkylen-Cs.ioheteroaryl, -NR»-CO-Cs.1oheteroaryl, -CO-
OR3, -CO-NR20R;3, -CO-NR2R3, -NR3R3, -N(R2)(C=0)¢R2, -N(R2)(C=0)¢NR2R3, -
N(R2)(C=0)qOR2, -SO2NR2R3, -NR2SO2R2, -COR2, hodc -SO2Rz2; va mdi trong s6 d6
thy ¥ duoc thé doc 1ap biang Ra; va mdi R, doc 1ap 1a doteri, -F, -Cl, -Br, -1, -CN, -OH, -
NHz, -NO3, oxo, -CONH,,-SO>NH,, -NH(Ci1alkyl), -N(Ci-zalkyl)z, -Cisalkyl, -Ci-
salkoxy, -S-Cialkyl, -SO>Ci.3alkyl, -NHSO2C3alkyl, -COCi.3alkyl, -CO-Ci-zalkoxy,
-NHCO-C.3alkoxy, -O-OCi.3alkyl, hodc carboxyl.

Trong mdt s trudong hop c6 cong thire I, mdi Xi va Xz doc lap 1a -H, doteri, -CN,
-OH, -NH,, carboxyl, Cisalkyl, Cisalkoxy, -Cisalkylen-NRoR3, -Cizalkylen-O-Ci.
salkyl, -Cisalkylen-CO-ORj, -Ciialkylen-CO-NR:R3, -Ci.salkylen-NR2CO-NR2R3,
vong -Cisalkylen-Cs.s di vong, -Ci.salkylen-Cs.heteroaryl, vong -CO-Cs.¢ di vong,
vong -O-Cs.6 cacbon, -NR2-Ci.3alkylen-NR2R3, vong -NR»-Cisalkylen-Cs.¢ di vong, -
CO-ORz, -CO-NR20R;, -CO-NR2R3, -N(R2)(C=0)qRz2, -N(R2)(C=O){NR:2R3, -
N(R2)(C=0)40R2, -SO2NR2R3, -NR2SO2R3, -COR», hodc -SO2Rz; va mdi trong s6 d6
thy ¥ dugc thé doc 1ap bang Ra; va mdi Ra dde 1ap 1a doteri, -F, -Cl, -Br, -1, -CN, -OH, -

11
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NH,, -NOa, oxo, -CONHa,-SO2NH,, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl,

metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy hodc carboxyl.

Trong mét sb trudmg hop c6 cong thire I, mdi Xi va Xa doc 14p 1a -H, doteri, -CN,
-OH, -NHa, C1.3alkyl, hodc Cisalkoxy; va mdi trong s6 d6 tily y duge thé doc 1ap bang
mot hoac nhiéu phﬁn tr thé Ra; va mdi trong sb R, doc 1ap 1a doteri, -F, -Cl, -Br, -CN, -
OH, -NHa, oxo, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy hodc

carboxyl.

Trong mot sb treong hop ¢6 cong thire 1, mdi X; va Xz doc 14p 1a -H, doteri, -CN,
-OH, -NH», metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, hodc isopropoxy; va
mdi trong sé d6 tiy v dugc thé doc 1ap bing Ra; va mdi Ra doc 18p 1a doteri, -F, -Cl, -
CN, -OH, -NH», metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, iSOpropoxy

hodc carboxyl.

Trong mot sb truong hop c6 cong thuc I, mdi Xi va X, doc 1ap la -H, doteri,

metyl, -CHD,, -CHaD, -CDs, etyl, hodc metyl duoc thé bing mét hogc nhiéu F.

Trong mot s6 trudng hop cé cong thirc I, mdi X; va Xz doc 18p 1a -H, metyl, etyl,

hoac -CFs.
Trong mdt s6 trudng hop ¢ cong thirc I, cd X; va X, 1a -H.

Trong mot sd trudng hop c6 cong thire I, X; két hop v6i Xa, dé tao ra vong Cs.s
cacbon, hoac vong Cs.g di vong ma chura 1, 2 hodc 3 dugc chon tir N, O hodc S, trong
do hé vong tiry ¥ duoc thé bang doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO,, cacbonyl,
=0, oxo, carboxyl, Cisalkoxy, hodc Ci.salkyl.

Trong mot s6 trudng hop c6 cong thirc I, X, két hop v6i Xa, dé tao ra vong cacbon
¢6 3 canh, vong cacbon c6 4 canh, vong cacbon ¢6 5 canh, vong cacbon ¢6 6 canh, vong
cacbon c6 7 canh, vong cacbon cé 8 canh, vong di vong ¢6 3 canh, vong di vong c6 4
canh, vong di vong c¢6 5 canh, vong di vong c6 6 canh, vong di vong ¢ 7 canh, hodc
vong di vong ¢6 § canh, va mdi trong sb vong di vong chtra 1 hodc 2 dugce chon tir N, O
hodc S; trong d6 hé vong tiy y duge thé bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -
NO>, cacbonyl, =0, oxo, carboxyl, Ci.zalkoxy, hodc Ci-zalkyl.

12
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Trong mot s6 trudng hop c6 cong thic [, X1 két hop v6i Xz, dé tao ra vong cacbon
¢6 3 canh, vong cacbon ¢6 4 canh, vong cacbon ¢ 5 canh, vong cacbon ¢6 6 canh, vong
di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong c¢6 5 canh, hodc vong di vong
¢6 6 canh, va mdi trong sb vong di vong chira 1 hodc 2 dugce chon tir N hodc O; trong
d6 hé vong tuy y duge thé bang doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NOa, cacbonyl,
=0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, hodc

1SOpropoxy.

Trong mot s6 trudng hop c6 cong thic I, Xy két hop v6i Xa, dé tao ra vong cacbon
¢6 3 canh, vong cacbon ¢6 4 canh, hodc vong cacbon c6 5 canh, trong d6 hé vong tuy y

duoc thé bang doteri, -F, -Cl, metyl hoic etyl.

Trong mot s6 trudng hop cé cong thirc I, Xi két hop v6i X, dé tao ra vong c6

cau co 5 canh.

Trong mdt sb truong hop c6 cong thire I, hai X ¢6 thé dugc ndi voi nhau dé tao
ra vong Cs.10 cacbon hodc Véng Cs-10 di vong ma chira 1, 2 hodc 3 nguyén tu khac loai
duoc chon tir N, O hodc S, va mdi trong sb d6 tuy y dugce thé doc 1ap béng doteri, -F, -
Cl, -Br, -1, -NHa, -CN, -OH, -NO,, cacbonyl, =0, oxo, carboxyl, Cisalkoxy, Ci-salkyl,
-NH(C1-6alkyl), -N(Ci-salkyl), -S-Ci.salkyl, -SO2C1.salkyl, hodc vong -Cs.¢ cacbon.

Trong mot s truong hop ¢6 cong thic 1, hai Xi ¢6 thé duoc ndi v6i nhau dé tao
ra vong cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon ¢6 5 canh, vong cacbon
¢6 6 canh, vong cacbon c6 7 canh, vong cacbon c6 8 canh, vong di vong c6 3 canh, vong
di vong c6 4 canh, vong di vong c6 5 canh, vong di vong c6 6 canh, vong di vong ¢6 7
canh hodc vong di vong c6 8 canh, va mdi trong s6 vong di vong chira 1 hodc 2 nguyén
tir khac loai duoc chon tir N, O hodc S, va trong d6 hé vong tuy y dugce thé doc 14p bang
doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl, Ci.3alkoxy,
Ci3alkyl, -NH(C)-3alkyl), -N(Ci3alkyl)2, -SO2Cisalkyl, vong cacbon ¢6 3 canh, vong

cacbon ¢6 4 canh, vong cacbon ¢6 5 canh, hodc vong cacbon cé 6 canh.

Trong mot s6 trueong hop cd cong thire I, hai X ¢6 thé dugce ndi v6i nhau dé tao
ra vong cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon c¢6 5 canh, vong cacbon

¢6 6 canh, vong di vong ¢6 3 canh, vong di vong cé 4 canh, vong di vong ¢ 5 canh,
13
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hodic vong di vong ¢6 6 canh, va mdi trong sb vong di vong chira 1 hodic 2 nguyén tit
khéc loai duoce chon tir N hoac O; va trong d6 hé vong tuy y duoc thé doc 1ap bing
doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, hodc isopropoxy, -NHmetyl, -NHetyl, -
NHpropyl, -NHisopropyl, hodc vong cacbon c6 3 canh.

Trong mat sb trueong hop c6 cong thire I, hai Xj c6 thé duge ndi véi nhau dé tao
ra vong cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon ¢6 5 canh, vong di vong
¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5 canh, va mdi trong s6 d6 thy v
duoc thé doc lap b%mg doteri, -F, -Cl, -Br, -1, -NHa», -CN, -OH, -NO», cacbonyl, =0, oxo,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, hodc isopropoxy.

Trong mdt s6 truong hop c6 cong thire I, hai X ¢6 thé dwoc ndi v6i nhau dé tao
ra xyclopropyl, xyclobutyl, hoic xyclopentyl, v mdi trong s6 d6 tuy y dugce thé doc lap
béng doteri, -F, -Cl, -NHa, -CN, -OH, oxo, carboxyl, metyl, etyl, propyl, isopropyl,

metoxy, etoxy, propoxy, hodc isopropoxy.

Trong mot sb truong hop c¢d cong thire I, hai X ¢6 thé duogc ndi v6i nhau dé tao

ra xyclopropyl hodc xyclobutyl.

Trong mét sb trudng hop c¢6 cdng thirc I, mdi trong s6 Ry va Rs doc 1ap 1a -H,
doteri, -F, -Cl, -Br, -I, -CN, -OH, -N3, -NO,, Ci-salkyl, Ci.salkoxy, Ca.¢alkenyl, -NH(C;.
salkyl), -N(Ci.salkyl), -NH-O-Cr.salkyl, -NH-Cj.salkylen-O-Ci-alkylen, vong Cs.io di
vong hodc vong Cs.1o cacbon, va mdi trong s vong di vong chira 1, 2 hodc 3 nguyén tir
khéc loai dugc chon tir N, O hoidc S; va mdi trong s6 d6 tuy y dugc thé doc lap béng
doteri, -F, -Cl, -Br, -1, -NHby, -CN, -OH, -NO3, cacbonyl, =0, oxo, carboxyl, Ci-3alkoxy,
Cisalkyl, -NH(Cj.zalkyl), -N(Ci-zalkyl),, -S-Ci-salkyl, -SO2Cialkyl, hodc vong -Cs.

cacbon.

Trong mot sb truong hop cé cong thuce I, mdi trong sb Ry va R; doc lap la -H,
doteri, -F, -Cl, -Br, -I, -CN, -OH, -N3, -NO,, Ci.zalkyl, Ci.3alkoxy, Ca4alkenyl, -NH(Ci-
salkyl), -N(Ci.zalkyl)z, -NH-O-Cialkyl, -NH-Ci:salkylen-O-Ci-salkylen, vong di vong
¢6 5 canh, vong di vong c¢6 6 canh, vong di vong ¢6 7 canh, vong di vong c6 8 canh,

vong di vong ¢6 9 canh, vong cacbon ¢6 5 canh, vong cacbon ¢ 6 canh, vong cacbon
14
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¢6 7 canh, vong cacbon ¢6 8 canh, hodc vong cacbon ¢6 9 canh, va mdi trong s vong
di vong chtra 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong sb
dé tuy y duogc thé doc lap béng doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NOg, cacbony]l,
=0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, iSOpropoxy,
-NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)2, -SCH3, -SO2CH3, hodc vong

cacbon ¢6 3 canh.

Trong mdt sb trudng hop ¢6 cong thic I, mdi trong sb Ra va Rs doc 1ap 1a -H,
doteri, -F, -Cl, -Br, -I, -CN, -OH, -N3, -NO», metyl, etyl, propyl, isopropyl, metoxy,
etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -NHOCHj3,
-NHOCH,CH3;, -NHCH,OCH3;, -NHOCH:CH»CH3, -NHCH,OCH.CHs, -
NHCH,CH,OCH3, -NHOCH(CH3),, vong di vong ¢6 5 canh, vong di vong ¢6 6 canh,
vong cacbon ¢6 5 canh, hodc vong cacbon ¢6 6 canh, va mdi trong s6 vong di vong chira
1 hodc 2 nguyén tr khac loai dugc chon tir N hoac O; va mdi trong s6 do tuy v duoc thé
doc lap béng doteri, -F, -Cl, -NHa, -CN, -OH, cacbonyl, =0, oxo, carboxyl, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl,
-NHisopropyl, -N(CHz3)2, -SCHs, -SO2CHj3, hodc vong cacbon ¢6 3 canh.

Trong mdt sb trudng hop ¢ cong thirc I, mdi trong s6 Ra va R3 doc 1ap 1a -H,
doteri, -F, -Cl, -CN, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, va mdi trong s6 d6 tuy y
duoc thé doc lap béng doteri, -F, -Cl, -NH;, -CN, -OH, cacbonyl, =O, oxo, carboxyl,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Trong mdt sb trudng hop ¢ cong thic L, mdi trong s6 Ra va R doc 1ap 1a -H,
doteri, -F, -Cl, -CN, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHétyl, -NHpropyl, -NHisopropyl, -N(CHzs)2, -SCH3, -SO2CH3,
-CHyF, -CHF, -CF3, -CH,D, CHD», -CD3, -CH2CH2F, -CH2CHE», -CH2CD3, -CHCFs,
-CH,CH,NH,, -CH,CH,NHCH3, -CH2CH2N(CHzs)z, -CH2CH2CHRF, -CH2CH2CD:s, -
CH,CH,CF3, -CH2N(CHs),, -CH(CH3)(CD3), -CH(CF3)2, -CH(CD3)2, -CH2NHmetyl, -
CH>NHetyl, -CH>NHpropyl, hodc -CH2NHisopropyl.

Trong mdt sb trudng hop 6 cong thirc I, q 12 0, 1 hodc 2.
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Trong mot sb trudng hop c6 cong thic I, p 12 0, 1, 2 hodc 3.

Trong mot sb truong hop ¢ cong thie I, Y 14 O, S, SO, -(CH2)mCO-(CH2)m-, -
(CH2)mSOZ'(CH2)m', hoac '(CHZ)mCR4R5'(CH2)m'.

Trong mdt sb trudng hop c¢6 cong thac I, Y 1a O, -(CH2)uCO-(CH2)m-, -
(CH2)mSO2-(CH2)m-, hodc -(CH2)mCR4Rs-(CH2)m-.

Trong mdt s6 trudng hop c6 cong thirc I, m 12 0, 1 hodc 2.

Trong mot sb truong hop c6 cong thirc I, R4 va Rs doc 1ap duoc chon tir -H; doteri;
-F; -CI; -Br; -I; -CN; cacbonyl; =0; oxo; carboxyl; Ci.salkoxy; Ci-salkyl; hodc Ci-ealkyl
hodc Ci.salkoxy doc lap dugc thé bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO,
carboxyl, oxo, =0, -CONH,, -Ci.salkoxy, -Cisalkyl, -Ci.calkylen-O-Ci.calkyl, -Ci-
salkylen-COOH, -Ci.salkylen-NHCONH,, -CO-N(Ci.salky)a, -Ci-salkylen-NHCO-Ci.-
salkyl, -CO-CO-N(Ci-salkyl),, -CO-Cr.salkyl, -SONHa, -SO2NH;, -SOCi.6alky, -SO2Ci-
salky, -Cs.sdi vong hodc -Cs.ioheteroaryl; hodc

R4 két hop vdi Rs, dé tao ra C=0, vong Cs.g cacbon, hodc vong Cs.g di vong ma
chta it nhat mét nguyén t& dugce chon tir N, O hodc S, va mdi trong s6 do doc lap la
doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO, cacbonyl, =0, oxo, carboxyl, Ci-calkoxy,
Cialkyl, -NH(Ci-salkyl), -N(Ci-ealkyl)z, -S-Cialkyl, -SO2Ci-salkyl, hodc vong -Cs-6

cacbon tiy ¥ dugc thé.

Trong mot sb truong hop ¢6 cdng thie I, R4 vaRs ddc 1ap duge chon tir -H; doteri;
-F; -Cl; -Br; -I; -CN; cacbonyl; =O; oxo; carboxyl; Ci-3alkoxy; Ci-salkyl; hodc Ci-salkyl
hodc Cisalkoxy doc lap dugc thé bang doteri, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO»,
carboxyl, oxo, =0, -CONH», -Cisalkoxy, -Cisalkyl, -Cisalkylen-O-Cisalkyl, -Ci-
salkylen-COOH, -Ci.zalkylen-NHCONH;, -CO-N(Ci-salky)2, -Ci-salkylen-NHCO-C;.-
salkyl, -CO-CO-N(Ci.3alkyl),, -CO-Cisalkyl, -SONH,, -SO2NHa, -SOCi3alky, -SO2Ci-
salky, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5 canh, vong di
vong ¢6 6 canh, vong di vong c¢6 7 canh, vong di vong c6 8 canh, heteroaryl c6 5 canh,
heteroaryl ¢6 6 canh, heteroaryl c6 7 canh, hodc heteroaryl c6 8 canh; va mdi trong s6
vong di vong va heteroaryl chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc

S: hoac
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R4 két hop v6i Rs, dé taora vong cacbon ¢é 3 canh, vong cacbon ¢6 4 canh, vong
cacbon ¢6 5 canh, vong cacbon c¢6 6 canh, vong cacbon c¢6 7 canh, vong cacbon c6 8
canh, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5 canh, vong di
vong ¢ 6 canh, vong di vong c¢6 7 canh, hodc vong di vong c6 8 canh, va mdi trong sb
vong di vong chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi
trong sb do doc 14p 1a doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO2, cacbonyl, =0, oxo,
carboxyl, Cisalkoxy, Cisalkyl, -NH(Cisalkyl), -N(Cisalkyl)2, -S-Ci-zalkyl, -SO2Ci.-
salkyl, vong cacbon c6 3 canh, vong cacbon c6 4 canh, vong cacbon c6 5 canh, hodc

vong cacbon ¢6 6 canh tity y dugc thé.

Trong mdt sé truong hop cé cong thire I, R4 va Rs ddc 1ap dugce chon tir -H; doteri;
-F; -Cl; -Br; -I; -CN; cacbonyl; =O; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
metoxy; etoxy; propoxy; isopropoxy; hodc Cisalkyl hodc Cisalkoxy doc lap duogc thé
béng doteri, -F, -Cl, -Br, -I, -NH», -CN, -OH, -NO», carboxyl, oxo, =O, -CONHa, -C;.
salkoxy, -Cisalkyl, -Cisalkylen-O-Cisalkyl, -Cisalkylen-COOH, -Cisalkylen-
NHCONH)a, -CO-N(Ci.3alky)2, -Ci-3alkylen-NHCO-C.3alkyl, -CO-CO-N(Ci3alkyl),, -
CO-Cialkyl, -SONH», -SO;NHa», -SOCi3alky, -SO2Ci3alky, vong di vong ¢ 3 canh,
vong di vong ¢ 4 canh, vong di vong ¢d 5 canh, vong di vong c6 6 canh, hodc heteroaryl
c¢6 6 canh; va mdi trong sb heteroaryl chira 1, 2 hodc 3 nguyén tir khac loai duge chon
tir N hodc O; mdi trong sb vong di vong chira 1 hodc 2 nguyén tr khac loai duge chon

tir N hodc O; hodc

R4 két hop v6i Rs, dé tao ra vong cacbon c6 3 canh, vong cacbon c6 4 canh, vong
cacbon ¢é 5 canh, vong cacbon c6 6 canh, vong di vong c6 3 canh, vong di vong c6 4
canh, vong di vong c6 5 canh, hodc vong di vong c6 6 canh, va mdi trong sb vong di
vong chira 1, hodc 2 nguyén tir khéac loai dugce chon tr N hodc O; va mdi trong sb d6
doc lap l1a doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO>, cacbonyl, =0, oxo, carboxy]l,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl,
-NHpropyl, -NHisopropyl, -SCHs, -SO2CH3, hoédc vong cacbon ¢6 3 canh tuy y dugc
the.
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Trong mot sb truong hop ¢6 cong thire I, R4 va Rs doc 1ap duoc chon tir -H; doteri;
-F; -Cl; -Br; -I; -CN; cacbonyl; =0; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
metoxy; etoxy; propoxy; isopropoxy; hodc Cisalkyl hodc Ci.zalkoxy doc 1ap duoc thé
béng doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO3, carboxyl, oxo, =0, -CONH2, metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -
NHpropyl, -NHisopropyl, -CH2OCHs, -CH>OCH,CHs, -CH,OCH(CHs),
NHOCH,CH3, -CH2-NHCONH3, -CO-N(CH3)2, -CH2-NHCO-Ci.zalkyl, -CO-CHs, -
SONH,, -SO2NH,, -SOCH3, -SO,CH3, vong di vong cé 3 canh ma chtra 1 nguyén tu

khac loai dugc chon tir N hodc O; hodc

R4 két hop véi Rs, dé taora vong cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong
cacbon cé 5 canh, vong di vong c6 4 canh, hodc vong di vong c6 5 canh, va mdi trong
s6 vong di vong chira 1 nguyén tir khac loai dugce chon tir N hodc O; va mdi trong sb d6
doc 14p 1a doteri, -F, -Cl, -Br, -1, -NH», -CN, -OH, -NO, cacbonyl, =O, oxo, carboxy],
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl,
-NHpropyl, -NHisopropyl, -SCH3, -SO2CHs, hodc vong cacbon c¢6 3 canh tuy y duoc
the.

Trong mot sb trrong hop c6 cong thire I, R4 va Rs ddc 1ap duoc chon tu -H; doteri;
-F; -Cl; -Br; -I; -CN; cacbonyl; =O; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
metoxy; etoxy; propoxy; isopropoxy; hodc metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy hodc isopropoxy ddc 1ap duoc thé bé“mg doteri, -F, -Cl, -Br, -NH>, -CN, -OH, -
NO», carboxyl, oxo, =0, -CONHa, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, hodc -NHisopropyl; hodc

R4 két hop véi Rs, dé tao ra xyclopropyl, xyclobutyl, xyclopentyl, vong di vong
¢6 4 canh, vong di vong ¢6 5 canh, va mdi trong s vong di vong chtra 1 nguyén ti khac
loai duoc chon tir O; va mbi trong sb d6 doc 1ap 1a doteri, -F, -Cl, -Br, -NH>, -CN, -OH,
cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, hodc —Nhisopropyl tuy y dugc thé.

Trong mot sb truong hop c6 cong thire I, R4 va Rs doc 1ap dugce chon tir -H; dotert;
-F; -Cl; metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy; isopropoxy; hodc metyl,
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etyl, propyl doc lap duoc thé bing doteri, -F, -Cl, -Br, -NHa, -CN, -OH, -NO, carboxyl,

oxo, =0, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, hodc isopropoxy; hodc

R4 két hop véi Rs, dé tao ra xyclopropyl, xyclobutyl, hodc vong di vong c¢6 4 canh
ma chira 1 nguyén tir khac loai dugc chon tir O; va mdi trong sb do doc 1ap 1a doteri, -

F, -Cl, -NHa, -CN, -OH, -NO,, cacbonyl, =0, oxo, carboxyl, metyl, etyl tuy y dugc thé.

Trong mot sb trurdong hop c6 cong thire I, R4 va Rs doc 1ap duoc chon tir —H,

doteri, -F, metyl, -CH,D, -CHF», -CHF, -CD:H, -CD3, -CF3, hodc

R4 két hop véi Rs, dé tao ra xyclopropyl, xyclobutyl, hodc O/j\@{.

Trong mot sb trrong hop ¢6 cong thie I, Y ddc 1ap duoc chon tir O, -CHa-, -CHo-
CHs-, -CH,CF;-, -CF2-, -CF2CH;-, -CH(CH3)-, -C(CH3)2-, -CH(CF3)-, -CO-, -SO»-, -

|
VvV |
v

CH,-CO-, -CH2-SO»-, -CO-CH3-, -SO2-CH>-, V\;\, E\‘f{, O/j\‘ﬁ, Vb\',v %,

I v

N A @f o%j
(@)

Waw?fv s :hoac .

Trong mét sb truong hop c¢6 cong thirc I, Ar; 14 Ce-10aryl, vong Cs.g cacbon, vong
Cs.g di vong, hoic Cs.ioheteroaryl, va mdi trong s6 vong di vong va heteroaryl chira it
nhit mot nguyén tir duge chon tir N, O hodc S; va mdi trong s6 d6 tuy y duge thé doc
1ap béng mot hodc nhiéu trong sb doteri; -F, -Cl, -Br, -I, -CN; -OH; -NHy; -NO;
cacbonyl; =0; oxo; Cr.salkyl; Ci.salkoxy; hodc Ci-salkyl hodc Ciealkoxy doc lap duoc
thé bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO,, carboxyl, oxo, =0, Ci.salkoxy,
Cr-salkyl, -NH(Cialkyl), -N(Cr.salkyl)z, -S-Crsalkyl, -SO2Ci.6alkyl, hodc vong -Cs.

cacbon.

Trong mot sb trudng hop cé cong thire I, Ar; 1a aryl ¢6 6 canh, aryl ¢6 7 canh,
aryl ¢6 8 canh, aryl c6 9 canh, vong cacbon c6 3 canh, vong cacbon ¢ 4 canh, vong
cacbon ¢6 5 canh, vong cacbon c¢6 6 canh, vong cacbon c¢6 7 canh, vong cacbon c6 8
canh, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong c6 5 canh, vong di
vong ¢6 6 canh, vong di vong c¢6 7 canh, vong di vong c6 8 canh, heteroaryl c6 5 canh,

heteroaryl ¢6 6 canh, heteroaryl c6 7 canh, heteroaryl c6 8 canh, hodc heteroaryl c6 9
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canh; modi trong sb vong di vong va heteroaryl chita 1, 2, 3 nguyén tir khac loai duogc
chon tir N, O hoic S; va mdi trong s6 do tuy y duogc thé doc lap béng mdt hodic nhidu
trong sb doteri; -F, -Cl, -Br, -1, -CN; -OH; -NHz; -NOg; cacbonyl; =0; oxo; Ci.3alkyl;
Ci.3alkoxy; hodc Cizalkyl hodc Cizalkoxy doc 1ap dugce thé béng doteri, -F, -Cl, -Br, -
I, -NH,, -CN, -OH, -NO3, carboxyl, oxo, =0, Ci.zalkoxy, Ci-salkyl, -NH(Ci-zalkyl), -
N(C1-salkyl)z, -S-Ci-zalkyl, -SO2Ci-3alkyl, vong cacbon c¢6 3 canh, vong cacbon ¢6 4

canh, vong cacbon ¢6 5 canh, hodc vong cacbon c6 6 canh.

Trong mot sb trudng hop 6 cong thie I, Arz 13 aryl ¢6 6 canh, aryl ¢6 7 canh,
aryl ¢6 8 canh, vong cacbon ¢6 5 canh, vong cacbon ¢6 6 canh, vong cacbon ¢ 7 canh,
vong cacbon ¢6 8 canh, vong di vong ¢6 5 canh, vong di vong ¢6 6 canh, vong di vong
¢6 7 canh, vong di vong c6 8 canh, heteroaryl c6 5 canh, heteroaryl ¢6 6 canh, heteroaryl
¢6 7 canh, heteroaryl c6 8 canh, heteroaryl ¢6 9 canh; mdi trong s6 vong di vong va
heteroaryl chira 1, 2 nguyén tir khéac loai dugc chon tir N, O hodc S; va mdi trong sb do
tuy y duoc thé doc 1ap béng mot hodc nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH;
-NHo>; -NO3; cacbonyl; =O; oxo; metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy;
isopropoxy; -CH,F; -CHF»; -CF3; -CH2D; CHD»; -CDj3; hodce Ci-salkyl hodc Ci-zalkoxy
doc 1ap duogce thé bang doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO,, carboxyl, oxo, =0,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl,
-NHpropyl, -NHisopropyl, -N(CH3),,-SCH3, -SO2CHj3, hodc vong cacbon ¢6 3 canh.

Trong mot s6 truong hop c6 cong thire I, Ar; 1a aryl ¢6 6 canh, heteroaryl ¢6 5
canh, hodc heteroaryl c6 9 canh, va mdi trong s6 heteroaryl chtra 1 hodc 2 nguyén tir
khéc loai dugc chon tir N, O hodc S; va mdi trong sb do tuy y dugc thé doc 1ap bé‘mg mot
hodc nhiéu trong sb doteri, -F, -Cl, -Br, -CN, -OH, -NH,, cacbonyl, =0, oxo, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -CHzF, -CHF2, -CF3, -CHaD,
CHDa, -CD:s.

20



51407 21/319

"
S< %
1@, EN’O , EN’O,

Trong mdt sd trudong hop cé cong thic I, Arz 12 phenyl,

(g ;a f‘\i\(
N %
N7 ‘?7': N N\ ‘71: l X ‘1{ [ X 5 | X =N
I = ' = % N~ N~ N~ | =
6} O ¢} 6] NH NH NH o NH N x. X
= = = =/ == 5 = 5 = N hO@,C = , va mo1l trong SO

doé tuy y duge thé doc lap béng mdt hodc nhiéu trong sb doteri, -F, -Cl, -Br, -CN, -OH,
-NH>, cacbonyl, =0, oxo, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -CHzF, -CHF2, -CF3, -CH,D, CHD», -CD3.

G &

Trong mdt sb trudng hop c6 cong thic I, Ar; 1a ,
F
‘E?r
F F cl F F F @ﬁi
o " c , ¢ , F ,cC ,C , CI, cl, mﬁm,
F
Cl N IS ‘1{ S ‘7_{ cl
S e
F, cl, F, ¢C , , , cr o, c o,
1@“ Fj@* Fr;r rj‘ F@‘ %j‘ F@* Ff;z
cl % Cl % cl %
F F
Foo ¢l hodc e
Trong mdt sb truomg hop c6 cdng thirc I, Ary 1a Ce-r0aryl, vong Cs.g cacbon, vong

Cs.g di vong, hodc Cs.ioheteroaryl, va mdi trong sd vong di vong va heteroaryl chira 1, 2

hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong sb d6 tuy ¥y duoc
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thé doc lap béng mot hodc nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NHz; -NO;
cacbonyl; =0; oxo; Ci-salkyl; Ci.salkoxy; hodc Cisalkyl hodc Cisalkoxy doc lap dugc
thé bﬁng doteri, -F, -Cl, -Br, -I, -NHo, -CN, -OH, -NO, carboxyl, oxo, =0, Cisalkoxy,
Cizalkyl, -NH(Ci.zalkyl), -N(Cizalkyl)z, -S-Cisalkyl, -SO2Cisalkyl, hodc vong -Cs.

cacbon.

Trong mdt sd trudng hop cé cong thire I, Ary 1a aryl ¢6 6 canh, aryl c6 7 canh,
aryl c6 8 canh, aryl c6 9 canh, vong cacbon c6 3 canh, vong cacbon c6 4 canh, vong
cacbon ¢6 5 canh, vong cacbon ¢ 6 canh, vong cacbon c6 7 canh, vong cacbon cé 8
canh, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5 canh, vong di
vong ¢ 6 canh, vong di vong c6 7 canh, vong di vong c¢6 8 canh, heteroaryl ¢6 5 canh
héteroaryl c6 6 canh, heteroaryl c6 7 canh, hodc heteroaryl c6 8 canh; mdi trong sb vong
di vong va heteroaryl chita 1, 2 hodc 3 nguyén tir khic loai dugc chon tr N, O hodc S;
va mdi trong s6 do tuy ¥ duoc thé doc 1ap bang mot hozic nhiéu trong s doteri; -F; -Cl;
-Br; -I; -CN; -OH; -NH_; -NO»; cacbonyl; =O; oxo; C1.3alkyl; Ci3alkoxy; hodc Cizalkyl
hoic Cisalkoxy doc 1ap duge thé bang doteri, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, Ci.zalkoxy, Cizalkyl, -NH(Ci.3alkyl), -N(Ci-salkyl),, -S-Cisalkyl, -
SO,Ci.zalkyl, vong cacbon ¢6 3 canh, vong cacbon ¢ 4 canh, vong cacbon ¢6 5 canh,

hodc vong cacbon c6 6 canh.

Trong mdt s truong hop c¢b cong thire I, Ary 1a heteroaryl c6 5 canh hoic
heteroaryl ¢ 6 canh; mdi trong sb heteroaryl chira 1, 2 hoidc 3 nguyén tir khac loai duoc
chon tir N hodic S; va mdi trong s do6 tuy ¥ duoc thé doc 14p bang mot hodc nhiéu trong
s6 doteri; -F; -Cl; -Br; -I; -CN; -OH; -NH»; -NOy; cacbonyl; =O; oxo; metyl; etyl; propyl;
isopropyl; metoxy; etoxy; propoxy; isopropoxy; hodc metyl, etyl, propyl, isopropyl doc
1a8p dugc thé béng doteri, -F, -Cl, -Br, -1, -NHa», -CN, -OH, -NO,, carboxyl, oxo, =0,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHety],
-NHpropyl, -NHisopropyl, -N(CH3)2,-SCH3, -SO2CHs.

Trong mot s trudong hop c¢6 cong thirc I, Ary 1a heteroaryl ¢6 5 canh ma chia 1,
2 hodc 3 nguyén tir khac loai dugc chon tir N hodc S, va tuy y duoc thé doc lap béng

mot hoac nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NHp; cacbonyl; =O; oxo;
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metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy; isopropoxy; -CHoF, -CHF>, -
CF;, -CH:D, CHD,, -CDj;, -CH,NHmetyl, -CH>NHetyl, -CH:NHpropyl, -
CHNHisopropyl, -CH2N(CH3s).

N\NH EYJ \> Z,\

Trong mdt sd trudong hop ¢ cdng thie I, Ary 12 \[/\/
}3 /N\NH \ef N
P T

or S ,vatuyy dugc thé doc lap béng mot hodc nhiéu trong sb doteri, -F, -
Cl, -Br, -1, -CN, -OH, -NH_, cacbonyl, =0, oxo, metyl, etyl, propyl, isopropyl, metoxy,

etoxy, propoxy, hodc isopropoxy.

Q] pay
Trong mot sd truong hop c6 cong thuc I, Ar 1a
; NN 5 «'é 4 NH
~
5/& J , hodc :

Trong mot sb trudng hop c6 cong thirc I, hop chit c6 cong thirc II:

II
trong d6 Z, L1, Lo, Y1, Y2, Y3, X1, X2, Y, Ari, Arz, va p nhu dugc xdc dinh & day.

Trong mot sb truong hop c6 cong thire I hodc II, hop chét c6 cong thirc IT1, TV
hoac V:

Y- Y
Z Ly 17Y, V4 Ly 1z N\
\g ) \ﬁ /Y3
(X1)p™ T . X1 T X1 T \
N

T A NT X Z\Ar LZ‘A
Y Y
\Arz \Arz \Arz

II 1Y \Y
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trong d6 Z, L1, L2, Y1, Y2, X1, X2, Y, Ari, Ara, va p nhu dugc xéac dinh & déy.
Trong mét sd trudng hop c6 cong thire I hodc II, hop chét c6 cong thirc VI:

F

)

trong do,
Y> doc lap 1a CH, CRy2 hoac N;

Ry» 1a doteri, halogen, -CN, -OH, -NHa, -NO, -NH(C1-salkyl), -N(Ci-salkyl)2, -
CO-Ci.ealkyl, -S-Ci-salkyl, -SO-Ci.salkyl, -SO2, -SO2Ci.6alkyl, Ci-salkyl, Ci-salkoxy,
vong Cs.10 cacbon, Ce-10aryl, vong Cs.10 di vong hodc Cs.joheteroaryl, va mdi trong s6
vong di vong va heteroaryl chira 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir N, O hodc
S: va mdi trong s d6 tuy y duoc thé doc 1ap bang doteri, halogen, -NHa, -CN, -OH, -
NO3, cacbonyl, =0, oxo, carboxyl, Cisalkoxy, Ci-salkyl, -NH(Ci-salkyl), -N(Ci-salkyl),
-S-Ciealkyl, hodc -SO2Cisalkyl;

Mbi X va X, doc 1ap 1a -H, doteri, halogen, -CN, -OH, -NHa, -NO», carboxyl, Ci-
salkyl, Cigalkoxy, -Ci-salkylen-NR2R3, -Cisalkylen-O-Ci.salkyl, -Ci-salkylen-CO-ORo,
-Ci-salkylen-CO-NR2R3, -Cigalkylen-NR2CO-NR2R3, -Ci.salkylen-NR2-COCi-salkyl,
vong -Cigalkylen-Cs.10 di vong, -Cisalkylen-Cs.joheteroaryl, -CO-Ci-salkylen-NRoRs3,
vong -CO-NR»-Cs.10 di vong, vong -CO-Cs.10 di vong, -O-Ci.salkylen-CO-OR2, -O-Ci.
salkylen-CO-NRoR3, -O-Crealkylen-NRoRs, vong -O-Cs.i0 di vong, vong -O-Cs.io
cacbon, -NR-Ci.salkylen-NR2R3, vong -NRz-Cigalkylen-Cs.i0 di vong, -NR2-Ci.
salkylen-Cs.ioheteroaryl, -NR2-CO-Cs.joheteroaryl, -CO-OR2, -CONHz, -CO-NR20Ro,
-CO-NRzR3, -NR2R3, -N(R2)(C=0)qR2, -N(R2)(C=0)¢NR:2R3, -N(R2)(C=0)0Rz,-
SO2NR2R3, NR2SO2R2,COR2,SO2R2, Ce-10aryl, Cs.1oheteroaryl, vong Cs-10 di vong, hodc
vong Cs.10 cacbon; va mdi trong s6 do6 tiy y dugce thé doc 1ap bang Ra; va mdi R, doc

14p 1a doteri, halogen, -CN, -OH, -NHa, -NO,, oxo, -CONH2,-SO,NHo>, -NH(Ci-salkyl),
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-N(C1-salkyl)s, -Cr-salkyl, -Ci.salkoxy, -S-Ci-salkyl, -SO2Ci-salkyl, -NHSOC1.¢alkyl, -
COC16alkyl, -CO-Cisalkoxy, -NHCO-Ci.galkoxy, -O-OCi-alkyl, hodc carboxyl; va

mdi q doc 1ap 12 0, 1, 2 hogc 3; hodc

X1 két hop véi Xo, dé tao ra vong Cs.10 cacbon hodc vong Cs.io di vong ma chira
1, 2 hodic 3 nguyén tir khac loai dugce chon tir N, O hodc S, trong d6 hé vong tuy y duge

thé bang doteri, halogen, -CN, -OH, Cisalkoxy, hodc Ci.calkyl; hodc

Hai X, ¢6 thé duge ndi v6i nhau dé tao ra vong Cs.10 cacbon hodc vong Cs.i0 di
vong ma chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hoac S, va mdi trong
sb do tuy y duoc thé doc 1ap béng doteri, halogen, -NH>, -CN, -OH, -NO3, cacbonyl,
=0, oxo, carboxyl, Ci-salkoxy, Ci.salkyl, -NH(Ci-salkyl), -N(Ci-salkyl)2, -S-Ci-salkyl, -
SO,C1-salkyl, hodc vong -Cs.g cacbon;

M&i trong sd Ry va Rz doc 1ap 1a -H, doteri, halogen, -NHz, -CN, -OH, -N3, -NO2,
Ciealkyl, Cisalkoxy, Cacalkenyl, -NH(Ci6alkyl), -N(Ci-6alkyl)2, -NH-O-Cy.¢alkyl, -
NH-C1-salkylen-O-Ci.salkylen, vong Cs.10 di vong hodc vong Cs.10 cacbon, va mdi trong
$6 vong di vong chtra 1, 2 hodc 3 nguyén tir khéac loai dugce chon tir N, O hodc S; va mdi
trong s6 do tuy v duoc thé doc lap bang doteri, halogen, -NHa, -CN, -OH, -NO»,
cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, Cisalkyl, -NH(Ci-salkyl), -N(Ci-ealkyl)a, -S-
Ci-alkyl, -SO2Ci-salkyl, hodc vong -Cs.s cacbon;

Y 14 O, S, SO, -(CH2)mCO-(CH2)m-, -(CH2)mSO2-(CH2)m-, hodc -(CH2)mCR4Rs-
(CH2)m-, va m doc ldp 1a 0, 1, 2 hodc 3;

R4 va Rs ddc 1ap duoc chon tir -H; doteri; halogen; -CN; cacbonyl; =O; oxo;
carboxyl; Ci-salkoxy; Cisalkyl; hodc Cisalkyl hodc Cisalkoxy doc 1ap duge thé b%mg
doteri, halogen, -NH, -CN, -OH, -NO., carboxyl, oxo, =0, -CONHoa, -Ci.salkoxy, -Ci-
salkyl, -Cisalkylen-O-Cisalkyl, -Cisalkylen-COOH, -Ci-¢alkylen-NHCONH,, -CO-
N(C1salky)2, -Ci-salkylen-NHCO-Cy.¢alkyl, -CO-CO-N(Cialkyl),, -CO-Cisalkyl, -
SONH,, -SO2NH,, -SOC1.salky, -SO2Ci-6alky, -Cs.10di vong hodc -Cs.joheteroaryl; hodc

R4 két hop véi Rs, dé tao ra C=0, vong Cs.19 cacbon hodc vong Cs.10 di vong ma
chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S, va mdi trong sb do doc

1ap 1a doteri, halogen, -NHa, -CN, -OH, -NOg, cacbonyl, =0, oxo, carboxyl, Ci.salkoxy,
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Ci.salkyl, -NH(Ci.salkyl), -N(Ci-salkyl)z, -S-Cisalkyl, -SO2Ci.¢alkyl, hodc vong -Cs.g

cacbon tiy y dugc thé;

Arz 1a Ce.r0aryl, vong Cs.g cacbon hodc Cs.joheteroaryl ma chira 1, 2 hodc 3
nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong sé d6 tty ¥ duoc thé doc
1ap bang mot hodic nhiéu trong sé doteri; halogen; -CN; -OH; -NHa; -NOy; cacbonyl;
=0; oxo0; Ci.salkyl; Cisalkoxy; hodc Ci.salkyl hodc Ci.salkoxy ddc 1ap duogc thé béng
doteri, halogen, -NH», -CN, -OH, -NO», carboxyl, oxo, =O, Ci.salkoxy, Cisalkyl, -
NH(C1.salkyl), -N(Ci-salkyl)z, -S-Ci.salkyl, hodc -SO2Ci.salkyl;

Ary 1a Ce.roaryl, vong Cs.g cacbon hodc Cs.joheteroaryl ma chua 1, 2 hodc 3
nguyén tir khac loai duoc chon tir N, O hodc S; va mdi trong sb dé6 tuy y dugc thé doc
lap béng mdt hodc nhiéu trong sb doteri; halogen; -CN; -OH; -NH>; -NO2; cacbonyl;
=0; ox0; Cr.alkyl; Ci-salkoxy; hodc Cisalkyl hodc Ci.salkoxy doc 1ap duoc thé bing
doteri, halogen, -NH», -CN, -OH, -NO», carboxyl, oxo, =0, Ci.salkoxy, Ci.salkyl, -
NH(Ci.¢alkyl), -N(Ci-salkyl)z, -S-Ci-salkyl, -SO2C1.6alkyl, hodc vong -Cs.g cacbon.

Trong mot sb truong hop c¢6 cong thirc VI, Ryz doc 1ap 1a doteri, -F, -Cl, -Br, -I,
-CN, -OH, -NHa, -NO, -NH(Cialkyl), -N(Ci3alkyl)2, -CO-Ci.zalkyl, -S-Cisalkyl, -
SO-Cisalkyl, -SO», -SO2Ci.3alkyl, Cislkyl, Cizalkoxy, vong cacbon c6 3 canh, vong
cacbon c6 4 canh, vong cacbon c6 5 canh, vong cacbon c6 6 canh, vong cacbon cé 7
canh, vong cacbon cd 8 canh, aryl c6 5 canh, aryl c6 6 canh, vong di vong ¢6 3 canh,
vong di vong c6 4 canh, vong di vong cd 5 canh, vong di vong c6 6 canh, vong di vong
c6 7 canh, vong di vong ¢ 8 canh, heteroaryl c6 5 canh hodc heteroaryl c6 6 canh, va
mdi trong s vong di vong va heteroaryl chira 1, 2 hodc 3 nguyén tir khac loai dugc chon
tir N, O hodc S; va mbi trong s6 do6 tuy ¥ duoc thé doc 1ap bang doteri, -F, -Cl, -Br, -L, -
NHo», -CN, -OH, -NOa», cacbonyl, =0, oxo, carboxyl, Cialkoxy, Cisalkyl, -NH(C;-
salkyl), -N(Ci.zalkyl)z, -S-Ci.zalkyl, hodc -SO,Ci.zalkyl.

Trong mot sb truong hop cé cong thire VI, Ry doc 1ap la doteri, -F, -Cl, -Br, -1,
-CN, -OH, -NHj, -NO;, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CH3)2, -COCH3, -
COCHCH3, -CO-C(CH3)2, -SCH3, -SOCH3, -SO2, -SO2CH3z, vong cacbon ¢6 3 canh,
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vong cacbon c6 4 canh, vong cacbon ¢ 5 canh, aryl c6 6 canh, vong di vong ¢6 3 canh,
vong di vong c6 4 canh, vong di vong c6 5 canh, vong di vong c6 6 canh, hodc heteroaryl
¢6 6 canh, va mdi trong s6 vong di vong va heteroaryl chira 1 hodc 2 nguyén tir khac
loai dugc chon tir N hoic O; va mdi trong sb d6 tuy y dugc thé doc lap béng doteri, -F,
-Cl, -Br, -1, -NHa, -CN, -OH, -NO, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl,

isopropyl, metoxy, etoxy, propoxy, iSopropoxy.

Trong mdt sb truong hop ¢6 cong thire VI, Ryz dc lap 1a doteri, -F, -Cl, -Br, -1,
-CN, -OH, -NH,, -NO2, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)2, -COCH3, -

(0) e}
A v EDJD g

COCH,CHj3, -CO-C(CHs)2, -SCH3, -SOCH3, -SO3, -SO,CHs, =

OISRy R e QDQCOQ
S QHQQQ %

N hodc ™ : va mdi trong sb
do tuy y du’()’c thé doc lap bang doteri, -F, -Cl, -NH», -CN, -OH, cacbonyl, =O, oxo,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, iSOpropoxy.

Trong mot sb truong hop ¢6 cong thire VI, Ryz doc lap 1a doteri, -F, -Cl, -CN,
metyl, etyl, isopropyl, -NHmetyl, -COCH3s, -COCH2CH3, -CO-C(CH3)2, -SOCH3, -SO2,
-SO,CH3, -CHF>, -CF3, -CH(F) CHs, -C(F)2CHs, -OCH3, -OCF3, -CH20H, -CH2.CH20H,
-CHOHCH3, -CH,F, -CH2D, CHD;, -CDs3, -CH2CH2F, -CH2CHF, -CH2CDs3, -CHCFs,
-CH,CH,NH,, -CH,CH,NHCH3, -CH2CH2N(CHs)2, -CH2CH2CHLF, -CH2CH2CD:s, -
CH,CH,CF3, -CHaN(CH3),, -CH(CH3)(CD3), -CH(CF3)2, -CH(CDs3)2, -CHo2NHmetyl, -

OH
U ou , 31?2 % ,

o{ F
CHNHetyl, -CH2NHpropyl, -CH,NHisopropyl, %\, ?ég, , o
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Trong mot s trudng hop c¢b cong thire VI, mdi X; va Xz doc 14p 1a -H, doteri, -
F, -Cl, -Br, -1, -CN, -OH, -NHa, -NO, carboxyl, Cizalkyl, Cisalkoxy, -Ci-zalkylen-
NR2R3, -Cisalkylen-O-Cizalkyl, -Cisalkylen-CO-ORy, -Cisalkylen-CO-NR2Rs3, -Ci-
salkylen-NR2CO-NR2R3, vong -Cisalkylen-Cs.6 di vong, -Cisalkylen-Cs.gheteroaryl,
vong -CO-Cs.6 di vong, vong -O-Cs.¢ cacbon, -NR»-Cisalkylen-NRoR3, vong -NR3-C.
salkylen-C3¢ di vong, -CO-ORz, -CO-NR2ORz, -CO-NR:2R3, -N(R2)(C=0)qR2, -
N(R2)(C=0)¢NR2R3, -N(R2)(C=0)qOR2, -SO2NR2R3, -NR2SO2R2, -COR2, hodc -SO2R2;
va moi trong sb do tuy y duoc thé doc lap béng Ra; va mdi Ra ddc 1ap 1a doteri, -F, -Cl,
-Br, -1, -CN, -OH, -NHa>, -NO>, oxo, -CONHa,-SO2NH>, -NH(C1-3alkyl), -N(Ci-3alkyl)2,
-Cisalkyl, -Cisalkoxy, -S-Ciaalkyl, -SO2Ci.salkyl, -NHSO2C-3alkyl, -COCi.3alkyl, -
CO-C)3alkoxy, -NHCO-Ci3alkoxy, -O-OCi.3alkyl, hodc carboxyl.

Trong mot sb trudong hop ¢ cong thire VI, mdi X va Xz doc lap 1a -H, doteri, -
F, -Cl, -CN, -OH, -NH>, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, hodc
isopropoxy; va mdi trong s d6 tlly y dugc thé doc 14p bang Ra; va R, ddc lap la doteri,
-F, -Cl, -Br, -1, -CN, -OH, -NHa, -NO», oxo, -CONH»,-SO,NH>, -NHmetyl, -NHety], -
NHpropyl, -NHisopropyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,

isopropoxy hodc carboxyl.

Trong mét sb trudng hop cé cong thire VI, mdi X; va Xz doc lap 1a -H, metyl,
etyl, hodc -CFs.

Trong mot sb truong hop c6 cong thire VI, ca X va X 1a -H.
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Trong mét sd trudng hop c6 cdng thie VI, X két hop vdi Xa, dé tao ra vong
cacbon ¢6 3 canh, vong cacbon ¢6 4 canh, vong cacbon cé 5 canh, vong cacbon ¢c6 6
canh, vong cacbon ¢6 7 canh, vong cacbon c6 & canh, ‘Vc‘)ng di vong c6 3 canh, vong di
vong ¢6 4 canh, vong di vong c¢6 5 canh, vong di vong c¢6 6 canh, vong di vong ¢6 7
canh, hoac vong di vong c6 8 canh, va mdi trong sb vong di vong chira 1 hodc 2 dugc
chon tr N, O hoac S; trong d6 hé vong tuy y duoc thé béng doteri, -F, -Cl, -Br, -1, -NHa,
-CN, -OH, -NO3, cacbonyl, =0, oxo, carboxyl, Ci-3alkoxy, hodc Ci.zalkyl.

Trong mot sd trudng hop c6 cdng thire VI, X két hop véi Xa, dé tao ra vong
cacbon c6 3 canh, vong cacbon ¢ 4 canh, vong cacbon ¢é 5 canh, vong cacbon ¢ 6
canh, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong c¢6 5 canh, hodc
vong di vong c6 6 canh, va mdi trong sb vong di vong chira 1 hodc 2 dugc chon tir N
hodc O; trong d6 h¢ vong tuy y dugce thé béng doteri, -F, -Cl, -Br, -1, -NH>, -CN, -OH,
-NO,, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy, hodc isopropoxy.

Trong mdt s6 trudong hop c6 cong thire VI, X; két hop v6i X, dé tao ra vong
cacbon c¢6 3 canh, vong cacbon ¢6 4 canh, hodc vong cacbon ¢6 5 canh, trong d6 h¢

vong tiry v duoc thé bang doteri, -F, -Cl, metyl hodc etyl.

Trong mot sd trudong hop c¢é cong thirc VI, X; két hop véi Xa, dé tao ra vong c6

cau ¢6 5 canh.

Trong mot s6 trudng hop c6 cong thire VI, hai Xi ¢6 thé duoc ndi v6i nhau dé
tao ra vong cacbon ¢d 3 canh, vong cacbon c¢6 4 canh, vong cacbon c¢é 5 canh, vong
cacbon ¢6 6 canh, vong cacbon ¢6 7 canh, vong cacbon c¢6 8 canh, vong di vong ¢6 3
canh, vong di vong c6 4 canh, vong di vong ¢ 5 canh, vong di vong c6 6 canh, vong di
vong c6 7 canh hodc vong di vong c6 8 canh, va mdi trong s6 vong di vong chta 1, 2
hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S, va trong d6 hé vong tuy y dugc
thé doc lap béng doteri, -F,--Cl, -Br, -1, -NHa, -CN, -OH, -NO., cacbonyl, =0, oxo,
carboxyl, Cisalkoxy, Cisalkyl, -NH(Cisalkyl), -N(Ci-salkyl)z, -SO2Ci3alkyl, vong
cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon c6 5 canh, hodc vong cacbon c6

6 canh.
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Trong mét s6 trudng hop c6 cong thae VI, hai X1 ¢6 thé duoc nbi v6i nhau dé
tao ra vong cacbon cé 3 canh, vong cacbon c¢6 4 canh, vong cacbon ¢6 5 canh, vong
cacbon ¢6 6 canh, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5
canh, hodc vong di vong c6 6 canh, va mdi trong sb vong di vong chtra 1 hodc 2 nguyén
tir khac loai dugc chon tir N hodc O; va trong d6 hé vong tuy y duoc thé doc 1ap bang
doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, hodc isopropoxy, -NHmetyl, -NHetyl, -
NHpropyl, hodc -NHisopropyl.

Trong mét sb trudng hop c6 cong thic VI, hai X1 cd thé dwoc ndi v6i nhau dé
tao ra xyclopropyl, xyclobutyl, hodc xyclopentyl, va mdi trong s6 d6 tiy ¥ dugc thé doc
1ap bang doteri, -F, -Cl, -NHa, -CN, -OH, oxo, carboxyl, metyl, etyl, propyl, isopropyl,

metoxy, etoxy, propoxy, hodc isopropoxy.

Trong mét sb trudng hop cé cong thirc VI, hai X; ¢6 thé duge ndi v6i nhau dé

tao ra xyclopropyl hoéc xyclobutyl.

Trong mot s6 truong hop ¢ cong thire VI, mdi trong s6 Ry va Rs doc lap 1a -H,
doteri, -F, -Cl, -Br, -1, -CN, -OH, -N3, -NO», Ci.3alkyl, Ci.3alkoxy, Cz4alkenyl, -NH(Ci-
salkyl), -N(C\.3alkyl)z, -NH-O-C.3alkyl, -NH-Ci.3alkylen-O-Cisalkylen, vong di vong
¢6 5 canh, vong di vong c6 6 canh, vong di vong c6 7 canh, vong di vong ¢ 8 canh,
vong di vong ¢6 9 canh, vong cacbon ¢6 5 canh, vong cacbon ¢ 6 canh, vong cacbon
¢6 7 canh, vong cacbon ¢6 8 canh, hodc vong cacbon c¢6 9 canh, va mdi trong sb vong
di vong chira 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong sb
d6 tuy ¥ duoc thé doc 1ap bang doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO, cacbonyl,
=0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, iSOpropoxy,
-NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)2, -SCH3, -SO,CH3, hodc vong
cacbon ¢o6 3 canh.

Trong mdt s6 trudng hop cé cong thirc VI, mdi trong s6 Rz va Rs doc 1ap 1a -H,
doteri, -F, -Cl, -Br, -I, -CN, -OH, -N3, -NO,, metyl, etyl, propyl, isopropyl, metoxy,
etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -NHOCH3,
-NHOCH,CH3;, -NHCH,OCHs, -NHOCH>CH.CHj3;, -NHCH.OCH.CHs3, -
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NHCH>CH>OCH3, -NHOCH(CH3),, vong di vong ¢6 5 canh, vong di vong ¢6 6 canh,
vong cacbon ¢6 5 canh, hodc vong cacbon c6 6 canh, va mdi trong s vong di vong chira
1 ho#c 2 nguyén tir khac loai dugc chon tir N hodc O; va mdi trong sb d6 tuy y duoc thé
doc lap béng doteri, -F, -Cl, -NH», -CN, -OH, cacbonyl, =O, oxo, carboxyl, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropy],
-NHisopropyl, -N(CHz3),, -SCH3, -SO2CH3, hodc vong cacbon ¢6 3 canh.

Trong mdt sb trudong hop c6 cong thire VI, mdi trong s6 Ra va Rs doc 1ap 1a -H,
doteri, -F, -Cl, -CN, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CH3)2, -SCH3, -SO,CHs,
-CH,F, -CHF, -CF3, -CH2D, CHD», -CD3, -CH2CH,F, -CH2CHF», -CH2CDs, -CH2CF3,
-CH>CH,NH», -CH2CH,NHCH3, -CH2CH2N(CH3)2, -CH2CH2CHRF, -CH2CH2CDs, -
CH,CHCF3, -CH,N(CH3),, -CH(CH3)(CD3), -CH(CF3)2, -CH(CD3)2, -CHa2NHmetyl, -
CH:NHetyl, -CHo NHpropyl, hodc -CH2NHisopropyl.

Trong mot sb truong hop c6 cong thire VI, q 1a 0 hodc 1.

Trong mdt sb trudng hop c¢6 cong thie VI, Y 1a O, -(CH2)mCO-(CH2)m-, -
(CH2)mSO2-(CH2)m-, hodc -(CH2)mCR4R5-(CH2)m-.

Trong mot sb trudng hop c6 cong thirc VI, m 1a 0 hoge 1.

Trong mot sb trudong hop cé cong thie VI, R4 va Rs doc 1ap duoc chon tir -H;
doteri; -F, -Cl, -Br, -I, -CN; cacbonyl; =O; oxo; carboxyl; Ci-salkoxy; Ci-zalkyl; hoac
Ci-zalkyl hoac Ci-zalkoxy ddc lap dugce thé bﬁng doteri, -F, -Cl, -Br, -1, -NH;, -CN, -OH,
-NO,, carboxyl, oxo, =0, -CONHa, -Ci.3alkoxy, -Ci-3alkyl, -Ci.3alkylen-O-Ci.3alkyl, -
Ci-salkylen-COOH, -Ci.3alkylen-NHCONH», -CO-N(Cisalky)z, -Cisalkylen-NHCO-
Ci-salkyl, -CO-CO-N(Cizalkyl),, -CO-Cisalkyl, -SONH,, -SO2NH, -SOCisalky, -
SO»Ci.3alky, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢4 5 canh,
vong di vong ¢6 6 canh, heteroaryl c¢6 5 canh, hodc heteroaryl c6 6 canh; va mdi trong
s6 heteroaryl chtra 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir N hodc O; mdi trong

36 vong di vong chira 1 hodc 2 nguyén tir khac loai duogc chon tir N hodc O; hodc

R4 két hop vdi Rs, dé tao ra vong cacbon c¢6 3 canh, vong cacbon ¢6 4 canh, vong

cacbon c6 5 canh, vong cacbon ¢6 6 canh, vong cacbon ¢6 7 canh, vong cacbon c6 8
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canh, vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong c6 5 canh, vong di
vong ¢6 6 canh, vong di vong c6 7 canh, hogc vong di vong ¢o 8 canh, va mdi trong sb
vong di vong chira 1, 2 hodc 3 nguyén tir khéac loai duge chon tir N, O hoac S; va mdi
trong s6 do doc lap 1a doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NOa, cacbonyl, =0, oxo,
carboxyl, Cisalkoxy, Cisalkyl, -NH(Cisalkyl), -N(Cisalkyl)z, -S-Cisalkyl, -SO2Ci-
salkyl, vong cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon ¢6 5 canh, hoac

vong cacbon c¢6 6 canh tiy y dugc thé.

Trong mdt sb trudng hop c6 cong thae VI, Ra va Rs doc 1ap duogc chon tir -H;
doteri; -F, -Cl, -Br, -1, -CN; cacbonyl; =O; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
metoxy; etoxy; propoxy; isopropoxy; hodc Cisalkyl hodc Cisalkoxy doc 1ap dugc thé
bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONHz, metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -
NHpropyl, -NHisopropyl, -CH,OCHs;, -CHOCH:CHs, -CH.OCH(CHs)2, -
NHOCH,CHj3, -CH>-NHCONH,, -CO-N(CH3)2, -CH2-NHCO-Ci.3alkyl, -CO-CHs, -
SONHa, -SO2NH», -SOCH3, -SO,CHj3, vong di vong ¢6 3 canh ma chira 1 nguyén tu

khac loai duoc chon tir N hodc O; hodc

R4 két hop vai Rs, dé tao ra vong cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong
cacbon ¢6 5 canh, vong di vong ¢6 4 canh, hodc vong di vong ¢6 5 canh, va mdi trong
sb vong di vong chira 1 nguyén tir khéac loai dugc chon tir N hodc O; va mdi trong sb do
doc 1ap la doteri, -F, -Cl, -Br, -1, -NHy, -CN, -OH, -NO, cacbonyl, =0, oxo, carboxyl,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl,
-NHpropyl, -NHisopropyl, -SCH3, -SO>CHs, hodc vong cacbon ¢6 3 canh tuy y dugc
the.

Trong mdt sd trudng hop c6 cong thire VI, Ry va Rs doc 14p duoc chon tir -H;
doteri; -F, -Cl, -Br, -1, -CN; cacbonyl; =O; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
metoxy; etoxy; propoxy; isopropoxy; hodc metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy hodc isopropoxy doc 1ap duogc thé bang doteri, -F, -Cl, -Br, -NHa, -CN, -OH, -
NO,, carboxyl, oxo, =0, -CONH>, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, hodc -NHisopropyl; hodc
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R4 két hop vai Rs, dé tao ra xyclopropyl, xyclobutyl, xyclopentyl, vong di vong
c¢6 4 canh, vong di vong ¢6 5 canh, va mdi trong s6 vong di vong chira 1 nguyén tir khéac
loai dugc chon tir O; va mdi trong sb do doc 14p 1a doteri, -F, -Cl, -Br, -NHa, -CN, -OH,
cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, hodc -NHisopropyl tuy y duoc thé.

Trong mot sb trudng hop ¢6 cong thire VI, R4 va Rs doc 1ap duoc chon tir —H,
doteri, -F, metyl, -CH2D, -CHF», -CH>F, -CD.H, -CDs3, -CF3, hodc

R4 két hop v6i Rs, dé tao ra xyclopropyl, xyclobutyl, hodc O/jkf{.

Trong mot ) trudng hop ¢6 cong thice VI, Y ddc 1ap duge chon tir O, -CHo-, -
CH»-CHz»-, -CH,CF-, -CF2-, -CF2,CHy-, -CH(CH3)-, -C(CHz3)2-, -CH(CF3)-, -CO-, -SO»-,

|
Pa% YV

-CH2-CO-, -CH2-SOs-, -CO-CHz-, -SO,-CHo-, V\;\ , G\f, O/j\;\ , V}'W ,

| | A
N N 4 Qﬁ ‘Qf
(@]
Y, ML ,hOéC .

Trong mot sd truong hop ¢ cong thirc VI, Ar, 12 aryl ¢6 6 canh, aryl ¢6 7 canh,
aryl c6 8 canh, aryl ¢6 9 canh, vong di vong c6 3 canh, vong di vong c6 4 canh, vong di
vong ¢6 5 canh, vong di vong c6 6 canh, vong di vong c6 7 canh, vong di vong ¢6 8
canh, heteroaryl ¢ 5 canh, heteroaryl c6 6 canh, heteroaryl c6 7 canh, heteroaryl ¢6 8
canh, hodc heteroaryl c¢6 9 canh; mdi trong sb heteroaryl chira 1, 2, 3 nguyén ti khéc
loai dugc chon tir N, O hoic S; va mdi trong s6 do tiy ¥ dugce thé doc 14p bang mot hoic
nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NHz; -NOz; cacbonyl; =O; oxo; metyl;
etyl; propyl; isopropyl; metoxy; etoxy; propoxy; isopropoxy; hodc Ci-zalkyl hodc Ci-
salkoxy doc lap dugc thé béng doteri, -F, -Cl, -Br, -1, -NHa», -CN, -OH, -NOa, carboxyl,
oxo, =0, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl,
-NHetyl, -NHpropyl, -NHisopropyl, -N(CH3)2,-SCH3, -SO2CH3, hodc vong cacbon ¢6 3
canh.

Trong mdt sb truomg hop c6 cong thirc VI, Ar 1a aryl ¢6 6 canh, heteroaryl ¢6 5

canh hodc heteroaryl c¢6 9 canh, va mdi trong s6 heteroaryl chira 1 hoic 2 nguyén tit
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khac loai dugc chon tir N, O hodc S; va mdi trong s6 d6 tuy y dugce thé doc lap béng mot
hodc nhiéu trong sb doteri, -F, -Cl, -Br, -CN, -OH, -NH>, cacbonyl, =0, oxo, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -CHaF, -CHF>, -CF3, -CHaD,
CHD, -CD:.

. &
A, K X L A . \ <\SJ/ & § 0 %
Trong mot sd trueong hop c¢6 cong thire VI, Ar: la phenyl, , =N, SN

Qz :i;
N/
9 S NJ
NPT NS Ny I\’ N *fl\ N
|/ |/ % N~ N~ N~ I/
6] 6} (6] 0] NH NH NH o NH N X e
=, =, ¥, <, =, =, =/ ,hoac =/ , va moi trong sO

do tiy ¥ duoc thé doc 14p bang mot hodc nhiéu trong s6 doteri, -F, -Cl, -Br, -CN, -OH,
-NH,, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -CHzF, -

CHF», -CF3, -CH2D, CHD3, -CD:s.
;\N/ @f
Trong mdt sb trudng hop c6 cong thire VI, Ar; 12 CFa, , F,
F
'Htj
F F o F F ©:i{
Cl ,F ¢, c , F ., c ,C | F, CI, C|,C|/©EC|,
F
ol s g cl
e e G i
F, cl, F, ¢ , ci , ; cr o

N e e S . 3 P cl
3 %
- ; ; ;: ;F CI: ; c /CE CI: ;
F , CFs | FC , Cl , F , F I, F cl, F ,
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F F F F F
cl % F % F % F % F % Cl & F % F &
F]Q F]@ 7@ ) i

2 F 3 F 2 Cl b CI 9
I;f“ f;r ﬁj

¢l hodc

Trong mdt s6 trudng hop ¢ cong thirc VI, Ar 12 heteroaryl ¢6 5 canh, heteroaryl
¢6 6 canh, heteroaryl c6 7 canh, hoic heteroaryl ¢6 8 canh; mdi trong s6 heteroaryl chta
1 hodc 2 nguyén tr khac loai dugc chon tir N, O hodc S; va mdi trong sb do tuy y dugce
thé doc lap béng mot hodc nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NH,; -NO»;
cacbonyl; =0; oxo; Ci3alkyl; Cisalkoxy; hodc Ci-salkyl hodc Cisalkoxy doc l1ap duoc
thé bang doteri, -F, -Cl, -Br, -1, -NH, -CN, -OH, -NO, carboxyl, oxo, =0, Ci.3alkoxy,
Cisalkyl, -NH(Ci.3alkyl), -N(Cizalkyl)z, -S-Ci-salkyl, -SO2Ci-3alkyl, vong cacbon ¢6 3

canh, vong cacbon c¢6 4 canh, vong cacbon c6 5 canh, hodc vong cacbon c¢6 6 canh.

Trong mdt s trudng hop c6 cong thirc VI, Ary 13 heteroaryl ¢6 5 canh ma chira
1 hodc 2 nguyén tr khéc loai dugc chon tir N hodc S, va tuy y duoc thé doc lap béng
mot hodc nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NHz; cacbonyl; =O; oxo;
metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy; isopropoxy; -CH.F, -CHF>, -
CF;, -CH;D, CHD,, -CDs3;, -CH;NHmetyl, -CH:NHetyl, -CH:NHpropyl, -
CH>NHisopropyl, -CH2N(CH3)s.

T T T T
Trong mot sO truong hop c6 cong thire VI, Arpla ==
. | N

hodc S, vatuy ¥ dugc thé doc 1ap bang mot hodc nhiéu trong sé doteri, -F, -CI, -Br,
-1, -CN, -OH, -NHa, cacbonyl, =0, oxo, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy, hodc isopropoxy.

QA ﬂ
Trong mot s6 trudng hop cé cong thirc VI, Ary 1a

;\/ x;ﬂH
S’K '7 ,hodc F .

35



51407 36/319

Trong mét sd trudng hop cé cong thirc I hoge 11, hop chét c6 cong thirc VII:

0
Yy,

HO \
N\Z\F

X1 ’\Il X2 HN \Ar1
Y.
\Arz

VII
trong do,
Y1 doc 1dp 1a CH hodc CRyi;
Y> doc 1ap 1a CH hodc CRyz;

Ry2 va Ryz ddc 14p dugc chon tir doteri, halogen, -CN, -OH, -NHz, -NO2, -NH(C;-
salkyl), -N(Ci-ealkyl)z, -CO-Cr.salkyl, -S-Ci.salkyl, -SO-Ci.salkyl, -SO2, -SO2C1-6alkyl,
Crsalkyl, Cisalkoxy, vong Cs.io cacbon, Ce.joaryl, vong Cs.io di vong hodc Cs.
ioheteroaryl, va mdi trong sd vong di vong va heteroaryl chtra 1, 2 hodc 3 nguyén tir
khéc loai duogc chon tir N, O hodc S; va mdi trong sb d6 tuy y duoc thé doc lap béng
doteri, halogen, -NH», -CN, -OH, -NO>, cacbonyl, =0, oxo, carboxyl, Ci-salkoxy, Ci-
salkyl, -NH(Cialkyl), -N(Cr-salkyl)s, -S-Ci.salkyl, hodc -SO2Ci-salkyl;

Mbi X va Xz doc 1ap duoge chon tir -H, doteri, halogen, -CN, -OH, -NHa, -NO»,
carboxyl, Cigalkyl, Ci.salkoxy, -Ci.salkylen-NR2R3, -Ci.salkylen-O-Cialkyl, -Ci.
salkylen-CO-OR3, -Ci.salkylen-CO-NR2R3, -Cr.salkylen-NR2CO-NR2R3, -Cigalkylen-
NR»-COCalkyl, vong -Ci.salkylen-Cs.10 di vong, -Ci-salkylen-Cs.ioheteroaryl, -CO-
Ci-salkylen-NR2R3, vong -CO-NR2-Cs.10 di vong, vong -CO-Cs.i0 di vong, -O-Ci.
salkylen-CO-OR3, -O-Ci.salkylen-CO-NR2R3, -O-Ciealkylen-NR2R3, vong -O-Cs-10 di
vong, vong -O-Cs.io cacbon, -NR»-Cr.ealkylen-NRoR3, vong -NR2-Ci-salkylen-Cs-10 di
vong, -NR»-Ci.salkylen-Cs.ioheteroaryl, -NR2-CO-Cs.ioheteroaryl, -CO-ORz, -CONHo,
-CO-NR2OR;, -CO-NR2R3, -NR2R3, -N(R2)(C=0)¢R2, -N(R2)(C=0)¢NR2R3, -
N(R2)(C=0)qOR2,-SO2NR2R3, NR2SO2R2,COR2,SO2R2, Ce-10aryl, Cs.ioheteroaryl, vong
Cs.10 di vong, hodc vong Cs.10 cacbon; va moi trong sb @6 tuy y dugce thé doc 1ap béng

Ra; va mdi Ra ddc 14p 1a doteri, halogen, -CN, -OH, -NHz, -NO2, 0x0, -CONH2,-SO2NHoa,
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-NH(C1-6alkyl), -N(C1-salkyl)s, -Cisalkyl, -Cisalkoxy, -S-Ci-ealkyl, -SO2Ci-ealkyl, -
NHSO,C1-6alkyl, -COCialkyl, -CO-Ci.salkoxy, -NHCO-Ci-salkoxy, -O-OCi-ealkyl,

hodc carboxyl; va mdi q doc 1ap 14 0, 1, 2 hodc 3; hodc

X, két hop véi Xo, dé tao ra vong Cs-10 cacbon hodc vong Cs.10 di vong ma chira
1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S, trong do mdi trong s hé
vong tuy ¥ duge thé doc 1ap bing doteri, halogen, -CN, -OH, Ci.salkoxy, hodc Ci.salkyl;

hodc

Mbi trong sb Ry vaR; doc 1ap dugc chon tr -H, doteri, halogen, -NHoz, -CN, -OH,
-N3, -NO», Ci¢alkyl, Ci-salkoxy, Ca-salkenyl, -NH(Ci-salkyl), -N(Ci-ealkyl)2, -NH-O-C;-
salkyl, -NH-C.salkylen-O-Ci.¢alkylen, vong Cs.10 di vong hodc vong Cs.10 cacbon, va
moi trong sb vong di vong chira 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir N, O hodc
S; va mdi trong s6 do6 tuy y dugce thé doc lap béng doteri, halogen, -NHz, -CN, -OH, -
NO3, cacbonyl, =0, oxo, carboxyl, Ci.salkoxy, Ci-salkyl, -NH(Ci-salkyl), -N(Ci-salkyl)a,
-S-Ci.ealkyl, -SO2Ci-6alkyl, hodc vong -Cs.g cacbon.

Y dugc chon tir O, S, SO, -(CH2)mCO-(CH2)m-, -(CH2)mSO2-(CH2)m-, hodc -
(CH2)m-CR4R5-(CH2)m-, va m doc lap 1a 0, 1, 2 hodc 3;

R4 va Rs doc 1ap dugce chon tir -H; doteri; halogen; -CN; cacbonyl; =O; o0xo;
carboxyl; Ci-salkoxy; Ci-salkyl; hodc Crsalkyl hodc Ci.salkoxy doc 1ap duoc thé bang
doteri, halogen, -NHa, -CN, -OH, -NO,, carboxyl, oxo, =O, -CONHa, -Ci.salkoxy, -Ci-
salkyl, -Ci.salkylen-O-Ci.salkyl, -Cisalkylen-COOH, -Ci-salkylen-NHCONH,, -CO-
N(Ci6alky)z, -Cisalkylen-NHCO-Ci.salkyl, -CO-CO-N(Ci.salkyl),, -CO-Ci.salkyl, -
SONHa2, -SO2NH2, -SOCj.salky, -SO2Ci.salky, -Cs-10di vong hodc -Cs.1oheteroaryl; hodc

R4 két hop vdi Rs, dé tao ra C=0, vong Cs.19 cacbon, hodc vong Cs-10 di vong ma
chira 1, 2 hodc 3 nguyén tir khac loai dugce chon tu N, O hodc S, va mdi trong sb d6 doc
lap 1a doteri, halogen, -NHa, -CN, -OH, -NO», cacbonyl, =O, oxo, carboxyl, Ci-calkoxy,
Ci-salkyl, -NH(Cialkyl), -N(Cr.salkyl)z, -S-Ci.salkyl, -SO2Ci.salkyl, hodc vong -Css
cacbon tuy y duoc thé;

Ary dugc chon tir Ce-10aryl, vong Cs.g cacbon hodc Cs.ijoheteroaryl ma chua 1, 2

hoac 3 nguyén tr khac loai duge chon tr N, O hodc S; va mdi trong sb d6 tuy y duoc
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thé doc lap béng doteri; halogen; -CN; -OH; -NHa; -NOg; cacbonyl; =O; oxo; Ci-salkyl;
Ci-salkoxy; hodc Crsalkyl hodc Ci.salkoxy doc lap dugc thé bang mot hodc nhiéu trong
sb doteri, halogen, -NHa, -CN, -OH, -NOa, carboxyl, oxo, =0, Ci.calkoxy, Ci-salkyl, -
NH(C-salkyl), -N(Ci-salkyl)z, -S-Ci.salkyl, hodc -SO2Ci-ealkyl;

Ar; duoc chon tir Ce-10aryl, vong Cs.g cacbon hodc Cs.ioheteroaryl ma chira 1, 2
hodc 3 nguyén tr khac loai dugce chon tir N, O hodc S; va mbi trong sb do tuy y dugc
thé doc lap béng doteri; halogen; -CN; -OH; -NHz; -NO»; cacbonyl; =O; oxo; Ci-salkyl;
C1-salkoxy; hodc Cr.ealkyl hodc Crsalkoxy doc 1ap dugc thé bang mot hodc nhiéu trong
sb doteri, halogen, -NHa, -CN, -OH, -NO, carboxyl, oxo, =0, Ci.salkoxy, Ci-calkyl, -
NH(C1-6alkyl), -N(Ci-6alkyl)z, -S-Crsalkyl, -SO2C1.¢alkyl, hodc vong -Cs-g cacbon.

Trong mot sb truong hop ¢6 cong thite VII, Ry1 va Ryz doc 1ap duge chon tir
doteri, -F, -Cl, -Br, -I, -CN, -OH, -NH>, -NO, -NH(C13alkyl), -N(Ci3alkyl), -CO-Ci.
salkyl, -S-Cisalkyl, -SO-Ciaalkyl, -SO2, -SO2Cisalkyl, Cislkyl, Cisalkoxy, vong
cacbon c6 3 canh, vong cacbon c6 4 canh, vong cacbon c6 5 canh, vong cacbon c¢é 6
canh, vong cacbon ¢6 7 canh, vong cacbon ¢6 8 canh, aryl c6 5 canh, aryl c6 6 canh,
vong di vong ¢6 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5 canh, vong di vong
¢6 6 canh, vong di vong ¢6 7 canh, vong di vong c6 8 canh, heteroaryl ¢6 5 canh hodc
heteroaryl ¢6 6 canh, va mdi trong s6 vong di vong va heteroaryl chira 1, 2 hogc 3 nguyén
tir khac loai duoc chon tir N, O hodc S; va mdi trong s6 do tuy y duoc thé doc lap bé“mg
doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO>, cacbonyl, =0, oxo, carboxyl, Ci-3alkoxy,
Cisalkyl, -NH(Ci.3alkyl), -N(Ci-alkyl)z, -S-Cisalkyl, hodc -SO2Ci-zalkyl.

trong mat s6 truong hop c6 cong thire VI, Ry1 va Ry doc 18p duge chon tir dotert,
-F, -C], -Br, -1, -CN, -OH, -NH, -NO,, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CH3)2, -
COCH3;, -COCH2CH3, -CO-C(CH3),, -SCHs, -SOCH3, -SO2, -SO2CH3, vong cacbon ¢6
3 canh, vong cacbon ¢6 4 canh, vong cacbon ¢6 5 canh, aryl c6 6 canh, vong di vong c6
3 canh, vong di vong c6 4 canh, vong di vong ¢ 5 canh, vong di vong c6 6 canh, hodc
heteroaryl ¢6 6 canh; va mdi trong sd vong di vong va heteroaryl chita 1 hodc 2 nguyén

tir khac loai dugc chon tir N hodc O; va mdi trong s6 d6 tuy ¥ duge thé doc 1ap bang
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doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NOa, cacbonyl, =0, oxo, carboxyl, metyl, etyl,

propyl, isopropyl, metoxy, etoxy, propoxy, iSOpropoxy.

Trong mot sb trudng hop ¢6 cong thite VIL, Ryi va Ryz doc 14p duge chon tix
doteri, -F, -Cl, -Br, -I, -CN, -OH, -NH,, -NO>, metyl, etyl, propyl, isopropyl, metoxy,
etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)z,

b B

-COCHj3;, -COCH2CH3, -CO-C(CHz3)2, -SCHs, -SOCH3, -SO2, -SO2CHs, Moo M

S N O @ Vs QL?QC
OQQ QHQQQ

Sl
£ : va moi trong s6 do tuy y duoc thé doc lap bé'mg doteri, -F, -Cl, -NHaz, -CN, -

OH, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
1SOpropoxy. |

Trong mdt sb trudng hop c6 cong thirc VII, Ryi va Ryz doc 1ap duoc chon tir
doteri, -F, -Cl, -CN, metyl, etyl, isopropyl, -NHmetyl, -COCH3, -SOCH3, -SO», -
SO,CHj3, -CHF, -CF3, -COCH3, -COCH,CH3, -CO-C(CHa),, -CH(F) CHs, -C(F)2CHa,
-OCHs, -OCF3;, -CH,0H, -CH,CH,OH, -CHOHCHj3;, -CHoF, -CHzD, CHD2, -CDs3, -
CH,CHoF, -CHCHF,, -CH2CDs3, -CH2CFs, -CHoCHoNH», -CHCHNHCH3,
CH,CHoN(CH3),, -CHoCHoCHF, -CH2CH2CDs, -CHoCHoCFs, -CHoN(CHs), -
CH(CHj3)(CD3), -CH(CF3)2, -CH(CD3)2, -CH2NHmetyl, -CH2NHetyl, -CHoNHpropyl, -

J;OQ s Hoﬁ ﬁ A

CH>NHisopropyl, % —< L

OH F

OH
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OH F
JOH
o OO0 O
b';LL 9“‘:& B}LL D:LLL S:LLL DtLLL 3717‘ 5‘}1‘ FDI:LLL F)

F > ] N NH [\Q "Q % N
%Q ,hQ %Q a;Q , a;@ ,%\\” W ,”:Qhoac %a@

Trong mat sb truong hop co6 cong thirc VII, mdi X; va X, doc 1ap duge chon tir -
H, doteri, -F, -Cl, -Br, -I, -CN, -OH, -NH>, -NO,, carboxyl, Ci-3alkyl, Ci.zalkoxy, -Ci-
salkylen-NRoR3, -Ciialkylen-O-Ciaalkyl, -Cisalkylen-CO-ORz, -Ci-zalkylen-CO-
NR:R3, -Cizalkylen-NR,CO-NR2R3, vong -Ciaalkylen-Cs.6 di vong, -Ci-salkylen-Cs.
sheteroaryl, vong -CO-Cs.s di vong, vong -O-Cs cacbon, -NRz-Ci-3alkylen-NR2R3,
vong -NR»-Ciaalkylen-Cs¢ di vong, -CO-ORz, -CO-NR;OR;, -CO-NR:R3, -
N(R2)(C=0)qR2, -N(R2)(C=0)¢NR2R3, -N(R2)(C=0)q0R2, -SONR2R3, -NR2SO2R», -
CORy, hogic -SO2R»; va mdi trong sb do tiy y duoc thé doc 1ap bang Ra; va mdi R, doc
lap 1a doteri, -F, -Cl, -Br, -I, -CN, -OH, -NHa, -NO», oxo, -CONHa,-SO2NH,, -NH(C;.-
salkyl), -N(Cizalkyl), -Ci-salkyl, -Ci.3alkoxy, -S-Ci-salkyl, -SO2Ci3alkyl, -NHSOC.-
salkyl, -COCisalkyl, -CO-Cisalkoxy, -NHCO-Cisalkoxy, -O-OCisalkyl, hodc

carboxyl.

Trong mot s6 trudng hop ¢6 cong thire VII, mdi X, va Xz doc 14p duge chon tir -
H, doteri, -F, -Cl, -CN, -OH, -NH,, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, hodc isopropoxy; va mdi trong sé do tiy ¥ dugc thé doc 14p bang Ra; va R, ddc
14p 1a doteri, -F, -Cl, -Br, -1, -CN, -OH, -NHa, -NOa, oxo, -CONHa, -SO,NH3, -NHmetyl,
-NHetyl, -NHpropyl, -NHisopropyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy, isopropoxy hodc carboxyl.

Trong mot sb treong hop ¢6 cong thire VI, X va Xz doc 1ap dugce chon tur -H,
metyl, etyl, hoac -CFs.

Trong mot sb truomg hop c6 cong thirc VII, ca Xi va X 1a -H.
Trong mot sb truong hop c6 cong thire VII, X; két hop véi Xo, dé tao ra vong

cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon c¢6 5 canh, vong cacbon c6 6
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canh, vong cacbon ¢6 7 canh, vong cacbon c6 8 canh, vong di vong c6 3 canh, vong di
vong ¢6 4 canh, vong di vong ¢é 5 canh, vong di vong c¢6 6 canh, vong di vong c6 7
canh, hodc vong di vong c6 8 canh, va mdi trong sb vong di vong chira 1 hodc 2 duogc
chon tir N, O hodc S; trong d6 mdi trong s hé vong tiry ¥ duoc thé doc 1ap bang doteri,
-F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO>, cacbonyl, =0, oxo, carboxyl, Ci.3alkoxy, hodc
Ci-zalkyl.

Trong mot sb trudng hop c6 cong thire VII, X két hop véi Xa, dé tao ra vong
cacbon ¢6 3 canh, vong cacbon c6 4 canh, vong cacbon c6 5 canh, vong cacbon c6 6
canh, vong di vong ¢ 3 canh, vong di vong c6 4 canh, vong di vong ¢ 5 canh, hoac
vong di vong c6 6 canh, va mdi trong sb vong di vong chtta 1 hodc 2 dugce chon tr N
hodc O; trong d6 mdbi trong sb hé vong tuy y duoc thé doc lap béng doteri, -F, -Cl, -Br,
-1, -NH>, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl,

metoxy, etoxy, propoxy, hodc isopropoxy.

Trong mot s trudng hop c¢6 cong thire VII, X; két hop véi Xo, dé tao ra vong
cacbon ¢6 3 canh, vong cacbon c6 4 canh, hodc vong cacbon ¢6 5 canh, trong do mdi

trong s6 hé vong tity v duoc thé doc 1ap bang doteri, -F, -Cl, metyl hodc etyl.

Trong mot sb trudng hop ¢ cong thire VIL, X két hop véi Xo, dé tao ra vong ¢

cau ¢6 5 canh.

Trong mdt sb truong hop c6 cong thire VIL, mdi trong s6 Rz va Rs doc 1ap duoc
chon tir -H, doteri, -F, -Cl, -Br, -I, -CN, -OH, -N3, -NO, Cisalkyl, Cisalkoxy, Co-
salkenyl, -NH(Cialkyl), -N(Cisalkyl),, -NH-O-Cisalkyl, -NH-Cisalkylen-O-Ci.
salkylen, vong di vong ¢6 5 canh, vong di vong c6 6 canh, vong di vong ¢6 7 canh, vong
di vong cé 8 canh, vong di vong c6 9 canh, vong cacbon ¢6 5 canh, vong cacbon c6 6
canh, vong cacbon ¢6 7 canh, vong cacbon ¢d 8 canh, hodc vong cacbon ¢ 9 canh, va
mdi trong s6 vong di vong chira 1 hodc 2 nguyén tir khac loai duge chon tir N, O hodc
S; va mdi trong sb d6 tiy y duoc thé doc 1ap bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -
OH, -NO>, cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CH3)2, -SCH3,
-SO,CH3, hodc vong cacbon ¢6 3 canh.
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Trong mét sd trudong hop c6 cong thire VII, mdi trong s6 Ry va Rs doc 1ap duge
chon tr -H, doteri, -F, -Cl, -Br, -1, -CN, -OH, -N3, -NO2, metyl, etyl, propyl, isopropyl,
metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -
NHOCH3, -NHOCH,CHs, -NHCH>OCH;, -NHOCH2CH,CH3, -NHCH,OCH>CH3, -
NHCH,CH,OCHj3, -NHOCH(CH3), vong di vong ¢d 5 canh, vong di vong ¢6 6 canh,
vong cacbon ¢6 5 canh, hodc vong cacbon ¢é 6 canh, va mdi trong s6 vong di vong chira
1 hodc 2 nguyén tir khac loai dugc chon tir N hogc O; va mdi trong sb d6 tuy y dugc thé
doc lap br?lng doteri, -F, -Cl, -NHa, -CN, -OH, cacbonyl, =0, oxo, carboxyl, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl,
-NHisopropyl, -N(CHj3)2, -SCH3, -SO2CH3, hodc vong cacbon ¢6 3 canh.

Trong mot s trudng hop c6 cong thire VII, mdi trong s6 Ry va Rs doc 1ap duge
chon tur -H, doteri, -F, -Cl, -CN, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)2, -SCHs,
-SO,CHs, -CH2F, -CHF>, -CF3, -CH:D, CHD», -CD3, -CH2CH.F, -CH2CHEF>, -CH2CDs,
-CH2CF3, -CH>CH2NH,, -CH>CHoNHCHs, -CH>CHoN(CHs),, -CH.CH.CHF, -
CH2CH2CDs3, -CH2CH2CF3, -CHoN(CH3)2, -CH(CH3)(CD3), -CH(CF3)2, -CH(CD3)s, -
CH,NHmetyl, -CH,NHetyl, -CHo2NHpropyl, hodc -CH2NHisopropyl.

Trong mot sb trudng hop c6 cong thirc VII, q 1a 0 hoic 1.

Trong mot sd trudng hop c6 cong thirc VII, Y duge chon tir O, -(CH2)mCO-
(CH2)m', ‘(CH2)mSOZ‘(CH2)1n', hOéC '(CHZ)m'CR4R5'(CH2)m'.

Trong mot sb trudng hop c6 cong thire VII, m 14 0 hodc 1.

Trong mot sb truong hop c6 cdng thire VII, R4 va Rs doc 1ap duge chon tir -H;
doteri; -F, -Cl, -Br, -I, -CN; cacbonyl; =0O; oxo; carboxyl; Ci-3alkoxy; Cisalkyl; hodc
Cisalkyl hodc Crsalkoxy doc l4p duogce thé bang doteri, -F, -Cl, -Br, -I, -NH, -CN, -OH,
-NO», carboxyl, oxo, =0, -CONH>, -Ci.3alkoxy, -Cisalkyl, -Ci-3alkylen-O-Cizalkyl, -
Cisalkylen-COOH, -Cisalkylen-NHCONH;, -CO-N(Cisalky)s, -Ci-salkylen-NHCO-
Cisalkyl, -CO-CO-N(Ciazalkyl), -CO-Cisalkyl, -SONH;, -SO2NH», -SOC;.zalky, -
SO,Ci.zalky, vong di vong ¢é 3 canh, vong di vong c6 4 canh, vong di vong ¢6 5 canh,

vong di vong ¢6 6 canh, heteroaryl c6 5 canh, hozc heteroaryl c6 6 canh; va mdi trong
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sb heteroaryl chtra 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir N hodc O; mdi trong

s6 vong di vong chira 1 hodc 2 nguyén tir khac loai dugc chon tir N hodc O; hodc

R4 két hop v6i Rs, dé taora vong cacbon c¢6 3 canh, vong cacbon ¢6 4 canh, vong
cacbon c6 5 canh, vong cacbon ¢ 6 canh, vong cacbon ¢é 7 canh, vong cacbon ¢6 8
canh, vong di vong c¢6 3 canh, vong di vong c¢6 4 canh, vong di vong ¢6 5 canh, vong di
vong ¢6 6 canh, vong di vong c¢6 7 canh, hodc vong di vong c6 8 canh, va mdi trong sd
vong di vong chira 1, 2 hodc 3 nguyén tir khac loai dugce chon tir N, O hodc S; va mdi
trong sb d6 doc lap 1a doteri, -F, -Cl, -Br, -1, -NHz, -CN, -OH, -NOa, cacbonyl, =0, oxo,
carboxyl, Cisalkoxy, Cisalkyl, -NH(Ci-salkyl), -N(Ci-salkyl)s, -S-Cisalkyl, -SO»Ci.
salkyl, vong cacbon ¢6 3 canh, vong cacbon c¢6 4 canh, vong cacbon ¢6 5 canh, hodc

vong cacbon c6 6 canh tiy y dugc thé.

Trong mot s6 trudmg hop ¢ cong thirc VII, Rq va Rs ddc 14p dugce chon tir -H;
doteri; -F, -Cl, -Br, -1, -CN; cacbonyl; =0; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
metoxy; etoxy; propoxy; isopropoxy; hodac Cisalkyl hodc Ci-salkoxy doc lap dugc thé
béng doteri, -F, -CL, -Br, -I, -NHaz, -CN, -OH, -NO, carboxyl, oxo, =0, -CONH», metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl, -
NHpropyl, -NHisopropyl, -CH,OCHs, -CH,OCH:CHs3, -CH2OCH(CH3)2, -
NHOCH,CH3s, -CH2-NHCONH,, -CO-N(CHz3)2, -CH2-NHCO-Ci.zalkyl, -CO-CHs, -
SONHa, -SO,NH;, -SOCH3, -SO2CH3, vong di vong ¢6 3 canh ma chira 1 nguyén tu

khac loai duogc chon tir N hodc O; hodc

R4 két hop vai Rs, dé tao ra vong cacbon c6 3 canh, vong cacbon c6 4 canh, vong
cacbon ¢6 5 canh, vong di vong ¢ 4 canh, hodc vong di vong ¢6 5 canh, va mdi trong
sb vong di vong chira 1 nguyén ti khéac loai duoc chon tir N hodc O; va mdi trong sb do
doc lap la doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO», cacbonyl, =0, oxo, carboxyl,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl, -NHetyl,
-NHpropyl, -NHisopropyl, -SCHs, -SO2CH3, hodc vong cacbon ¢6 3 canh tuy y dugc
thé.

Trong mot s6 trudng hop c6 cong thire VII, Rs va Rs doc lap duge chon tir -H;
doteri; -F, -Cl, -Br, -I, -CN; cacbonyl; =0; oxo; carboxyl; metyl; etyl; propyl; isopropyl;
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metoxy; eloxXy; propoxy; isopropoxy; hodc metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy hodc isopropoxy doc lap duoc thé bang doteri, -F, -Cl, -Br, -NH, -CN, -OH, -
NO3, carboxyl, oxo, =0, -CONH», metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy, isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, hodc -NHisopropyl; hodc

R4 két hop vai Rs, dé tao ra xyclopropyl, xyclobutyl, xyclopentyl, vong di vong
6 4 canh, vong di vong ¢6 5 canh, va mdi trong s6 vong di vong chira 1 nguyén tir khac
loai dugc chon tir O; va mdi trong s @6 doc 1ap 1a doteri, -F, -Cl, -Br, -NHa, -CN, -OH,
cacbonyl, =0, oxo, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NHmetyl, -NHetyl, -NHpropyl, hodc —Nhisopropyl tiy y dugc thé.

Trong mdt s trudmg hop ¢6 cong thirc VI, Rq va Rs doc 1ap duge chon tir —H,

doteri, -F, metyl, -CH2D, -CHF,, -CH>F, -CD>H, -CD3, -CF3, hodc

R4 két hop vdi Rs, dé tao ra xyclopropyl, xyclobutyl, hodc O/j\;{.

Trong mot sb trudmg hop ¢ cong thire VIL, Y dugce chon tir O, -CHa-, -CHa-CHa-,
-CH,CF»-, -CF»-, -CF2CHz-, -CH(CH3)-, -C(CHz3)2-, -CH(CF3)-, -CO-, -SO2-, -CH2-CO-,

CHp-$0y-, -CO-CH, -S0s-CHar, V., 3% §3+% % U\W Oﬁ\“-w .

5 (@]
%‘W) ,ng,hoac QEN

Trong mot sb truong hop ¢6 cong thice VII, Arz 1a aryl ¢6 6 canh, aryl ¢c6 7 canh,
aryl c6 8 canh, aryl ¢ 9 canh, vong di vong c6 3 canh, vong di vong c6 4 canh, vong di
vong ¢6 5 canh, vong di vong c¢6 6 canh, vong di vong c6 7 canh, vong di vong ¢6 8
canh, heteroaryl c6 5 canh, heteroaryl c6 6 canh, heteroaryl c6 7 canh, heteroaryl ¢6 8
canh, hodc heteroaryl c6 9 canh; mdi trong s6 heteroaryl chira 1, 2, 3 nguyén tir khac
loai duoc chon tir N, O hodc S; va mdi trong sb d6 tuy vy duoc thé doc lap béng mot hodc
nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NH;; -NOz; cacbonyl; =0; oxo; metyl;
etyl; propyl; isopropyl; metoxy; etoxy; propoxy; isopropoxy; hodc Ci-zalkyl hodc Ci.
salkoxy doc 1ap duoc thé bang doteri, -F, -Cl, -Br, -I, -NHa, -CN, -OH, -NO, carboxyl,

oxo, =0, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -NHmetyl,
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-NHetyl, -NHpropyl, -NHisopropyl, -N(CHs)2,-SCH3, -SO2CH3, hodc vong cacbon ¢6 3
canh.

Trong mdt sd trudng hop ¢ cong thirc VIL, Arz 12 aryl ¢6 6 canh, heteroaryl ¢6 5
canh hodc heteroaryl c6 9 canh, va mdi trong sb heteroaryl chira 1 hodc 2 nguyén ti
khéc loai dugc chon tir N, O hodc S; va mdi trong sb d6 tuy y dugc thé doc lap béng mot
hodc nhiéu trong sb doteri, -F, -Cl, -Br, -CN, -OH, -NH>, cacbonyl, =0, oxo, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -CHaF, -CHF2, -CFs, -CHaD,
CHD., -CDs.

w L
, T & &
Trong mot s6 truong hop c6 cong thirc VII, Ar; 1a phenyl, (. T

@@} % @ ,NJ%%@Q

do thy v duoc thé doc 1ap bang mot hoic nhidu trong s doteri, -F, -Cl, -Br, -CN, -OH,
-NHa, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -CHxF, -

C'3 F

Trong mot sd trudng hop c6 cong thire VII, Ar; 1a ,

>

F
x
Cl N Cl , Gl , F , Gl , ClI S s R Cl, F,

oo de e U o i
CEZ, F, ¢l F, , y,ﬁ,CIQCI, cl ,F c o,
% Q& . F\@fﬁ P é\x o Cljij
: %
C])i;r CFy FSC/©/ cl j Clj? L F/©:Cl, ol
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F F F F F
Cl % F % F % F W F % Cl % F % F %
FD/ Fj©/ \©/ F F
o, c o, Foo, Foo, Foo, Foo c cr
F F F
cl % Cl 5 Cl %
F F
F , Cl hodc ] .

Trong mdt s6 trudng hop c6 cong thire VIL, Ar; 14 heteroaryl ¢6 5 canh heteroaryl
¢d 6 canh, heteroaryl c6 7 canh, hodc heteroaryl c6 8 canh; mdi trong sb heteroaryl chtra
1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc S; va mdi trong sb d6 tiy v duoc
thé doc lap béng mot hodc nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NHz; -NOx;
cacbonyl; =0; oxo; Cialkyl; Ci.3alkoxy; hodc Ci-salkyl hodc Ci-salkoxy doc lap duge
thé bing mot hodc nhiéu trong sé doteri, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NOy, carboxyl,
oxo, =0, Cisalkoxy, Cisalkyl, -NH(Cisalkyl), -N(Cisalkyl)s, -S-Cisalkyl, -SO2Ci.

salkyl, vong cacbon ¢6 3 canh, vong cacbon ¢6 4 canh, vong cacbon c6 5 canh, hoac

vong cacbon ¢6 6 canh.

Trong mdt sb trudong hop c6 cdng thire VII, Ar 1a heteroaryl c6 5 canh ma chira
1 hodc 2 nguyén tir khac loai dugce chon tir N hodc S, va tuy y dugc thé doc lap béng
mot hodc nhiéu trong sb doteri; -F; -Cl; -Br; -I; -CN; -OH; -NHz; cacbonyl; =O; oxo;
metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy; isopropoxy; -CHzF, -CHF>, -
CFs;, -CH,D, CHD;, -CDs3, -CHoNHmetyl, -CH:NHetyl, -CH,NHpropyl, -
CH,NHisopropyl, -CH2N(CHs)».

N
NN LD
e wit

, N
Trong mot so truong hop cé cong thire VII, Ar is H |
M ¥ N
< S »
, hodc S , vatuy y duogc thé doc 14p bang mot hodc nhicu trong s6 dotert, -

F, -Cl, -Br, -I, -CN, -OH, -NH, cacbonyl, =0, oxo, metyl, etyl, propyl, isopropyl,

metoxy, etoxy, propoxy, hodc isopropoxy.

46



51407 47/319

dat sy
Trong mot sb trudng hop cé cong thire VIL, Ar; 1a K’K l
3 fﬂH
\5’« X ‘7 hoac F .

Sang ché con dé xuit mot sd giai phép k¥ thuat vu tién lién quan dén hop chét co
cong thire I, 1L, IIL, IV, V, VI hodc VII, hosic mudi dugc dung ctia nd, va hgp chit nay
bao gdm nhém bao gdm:
axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

- yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

) axit  1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
) yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

3 axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)-2,6-dimetylpiperidin-4-carboxylic

A axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-(thiazol-2-ylamino)pyridin-2-
] yDmetyl)-2-metylpiperidin-4-carboxylic

5 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
' 3-ylamino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

6 axit (2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

7 axit  4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
' metyl-1-((1-metyl-1H-indazol-7-yl)metyl)piperidin-4-carboxylic

? axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyclopropyl-3-floro-6-((5-
9. metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((3-metyl-6-((5-metyl-1H-

10 pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

1 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-cloro-6-((5-metyl-1H-pyrazol-
' 3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

12 axit (2R,4R)-1-(2,6-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
] yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

13 axit  (2R,4R)-1-(2,6-dimetylbenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

14 axit (2R,4R)-1-(2,3-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
) yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

15 axit (2R,4R)-1-(2,3-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
] yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

16 axit (2R,4R)-1-(2-floro-3-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-

3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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axit (2R,4R)-1-(2,6-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

17 yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

13 axit (2R,4R)-1-(3-cloro-4-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
' 3-yDamino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

19 axit (2R,4R)-1-(4-cloro-3-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
' 3-yl)amino)pyridin-2-y)metyl)-2-metylpiperidin-4-carboxylic

20 axit  (2R,4R)-1-(3,5-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

71 axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
' yDmetyl)-2-metyl-1-(3-(triflorometyl)benzyl)piperidin-4-carboxylic

2 axit (2R,4R)-1-(3,4-dicloro-5-florobenzyl)-4-((3-floro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yD)metyl)-2-metylpiperidin-4-carboxylic

73 axit (2R,4R)-1-(3,5-dicloro-4-florobenzyl)-4-((3-floro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

4 axit (2R,4R)-1-(3,5-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

75 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((3-metyl-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylic

26 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-
' 3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

7 axit (2R,4R)-1-(3-cloro-2,4-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

73 axit (2S,4S)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

29 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-
] 3-yDamino)pyridin-2-yl)metyl)piperidin-4-carboxylic

30 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-floro-6-((5-metyl-1H-pyrazol-
' 3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

31 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((4-metyl-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyrimidin-2-yl)metyl)piperidin-4-carboxylic

39 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-dimetyl-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyrazin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

13 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((5-metyl-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylic

34 axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
) yDmetyl)-2-metyl-1-(2-(triflorometyl)benzyl)piperidin-4-carboxylic

35 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((3-metyl-1H-
' pyrazol-5-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

36 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-(2,6-difloro-3-((5-metyl-1H-
' pyrazol-3-yl)amino)benzyl)-2-metylpiperidin-4-carboxylic

37 axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
) yDmetyl)-2-metyl-1-(2-(triflorometyl)benzoyl)piperidin-4-carboxylic

33 axit (2R,4R)-1-(2-(3-cloro-2-florophenyl)axetyl)-4-((3-floro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

39 axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-

yDmetyl)-2-metyl-1-((2-(triflorometyl)phenyl)sulfonyl)piperidin-4-
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carboxylic
40 axit  (2R,4R)-1-((R)-1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-
) 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
A1 axit  (2R,4R)-1-((S)-1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-
' 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
47 axit (2R,4R)-1-(3-cloro-2-florophenetyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
’ 3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
43 axit (2R,4R)-1-(2,6-diclorophenetyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
) yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
axit (2R,4R)-1-(2-(3-cloro-2-florophenyl)-2-oxoetyl)-4-((3-floro-6-((5-
44, metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
45 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-
) 3-yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylic
16 axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
) yl)amino)-4-(oxetan-3-yl)pyridin-2-yDmetyl)piperidin-4-carboxylic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyoxetan-3-yl)-
47, 6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-florooxetan-3-yl)-6-
48. ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
49 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-
’ pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
50 axit (2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-
' 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
51 axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
59 axit 1-(2,3-diflorobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-
] yDamino)pyridin-2-yl)metyl)piperidin-4-carboxylic
53 axit (2R,4R)-1-(2,3-diclorobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
54 axit 1-(2,3-diclorobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
55 axit 1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-
) pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
56 axit  1-(2,3-diflorophenetyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-
) yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
57 axit  1-(2,3-diclorophenetyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-
) yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
58 axit 1-(3-cloro-2,6-diflorophenetyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
59 axit  1-(2,6-diclorophenetyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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60.

axit  1-(2,4-diclorophenetyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

61.

axit (2R,4R)-1-(2,3-diflorobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

62.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-
y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

63.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isopropyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

64.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(diflorometyl)-3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

65.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

66.

axit  1-(3-cloro-2-florobenzyl)-4-((4-etyl-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

67.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

68.

axit (2R,4R)-4-((4-axetyl-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

69.

axit 4-((4-axetyl-3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-florobenzyl)piperidin-4-carboxylic

70.

axit (2R,4R)-4-((4-axetyl-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

71.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

72.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

73.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-5-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

74.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3,5-difloro-6-((5-metyl-
1 H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

75.

axit (2R,4R)-4-((4-(azetidin-1-y1)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

76.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-hydroxyetyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

77.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-floroetyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

78.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-4-metyl-6-((5-metyl-1H-pyrazol-3-

79| y])amino)pyridin-2-yl)metylpiperidin-4-carboxylic
R0 (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yDamino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
1. 3-yl)amino)-4-(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
?2 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-3,4-dimetyl-6-((5-metyl-
’ 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
23 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-floro-6'-((5-metyl-1H-pyrazol-
) 3-yl)amino)-[2,4'-bipyridin]-2'-yD)metyl)-2-metylpiperidin-4-carboxylic
24 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4,5-dicloro-3-floro-6-((5-metyl-
) 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
25 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isobutyryl-6-((5-metyl-
' 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
R6 axit  2-(((2R,4R)-4-carboxy-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
' yDmetyl)-3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)isonicotinic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(dimetylcarbamoyl)-3-floro-6-
7. ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
88. 3-yl)amino)-4-(morpholin-4-cacbonyl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
&9. 3-yl)amino)-4-(4-metylpiperazin-1-cacbonyl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic
90 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-5-floro-6-((5-metyl-1H-
] pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
91 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
9 axit 1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
93 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-metyl-6-((5-metyl-
' 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
axit (2R,4R)-4-((6-((1H-pyrazol-3-yl)amino)-3-floro-4-(2-floropropan-2-
94. yl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic
05 axit (1R,5S)-8-(3-cloro-2-florobenzyl)-3-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)-8-azabixyclo[3,2,1]octan-3-carboxylic
96 axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((4-floro-5-metyl-1H-
' pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
97 axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
' yl)amino)pyridin-2-yl)metyl)-2-(triflorometyl)piperidin-4-carboxylic
08 axit 4-(3-cloro-2-florobenzyl)-7-((3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-4-azaspiro[2,5]octan-7-carboxylic
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99 axit (2R,48)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
‘ yl)amino)pyridin-2-yl)oxy)-2-metylpiperidin-4-carboxylic

100. |axit (2R,4R)-1-(2-cloro-6-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-ylamino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

101. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-xyano-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

102. | axit 1-(3-cloro-2-florobenzyl)-4-((6-((4,5-dimetyl-1H-pyrazol-3-yl)amino)-3-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

103. | axit 1-(3-cloro-2-florobenzyl)-4-((6-((4-xyano-5-metyl-1H-pyrazol-3-
yl)amino)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

104. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

105. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)piperidin-4-carboxylic

106. |axit  1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyoxetan-3-yl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

107. |axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyazetidin-1-yl)-6-((5-
metylthiazol-2-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(4-metylpiperazin-1-yl)pyridin-2-yl)metyl)piperidin-4-
carboxylic

108.

axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
ylmetyl)-2-metyl-1-((S)-1-(2-(triflorometyl)phenyl)etyl)piperidin-4-
carboxylic

109.

axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-2-metyl-1-((R)-1-(2-(triflorometyl)phenyl)etyl)piperidin-4-
carboxylic

110.

111. | axit (S)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-
1-(1-(2-(triflorometyl)phenyl)etyl)piperidin-4-carboxylic

112. | axit (S)-1-(1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yD)metyl)piperidin-4-carboxylic
113. | axit (R)-1-(1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

114. | axit (R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-
1-(1-(2-(triflorometyl)phenyl)etyl)piperidin-4-carboxylic

115. | axit 4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-1-(2-
(2-(triflorometyl)phenyl)propan-2-yl)piperidin-4-carboxylic

116. | axit 4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-1-(1-
(2-(triflorometyl)phenyl)xyclopropyl)piperidin-4-carboxylic

117. | axit 4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-1-(3-
(2-(triflorometyl)phenyl)oxetan-3-yl)piperidin-4-carboxylic

118. | axit 1-((3-cloro-2-florophenyl)diflorometyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

119. | axit (R)-1-(1-(3-cloro-2-florophenyl)-2,2,2-trifloroetyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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120. | axit (S)-1-(1-(3-cloro-2-florophenyl)-2,2,2-trifloroetyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

121. |axit (2R,4R)-1-(3-cloro-2-florobenzoyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

122. | axit (2R,4R)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yDmetyl)-1-(2-(triflorometyl)benzyl)piperidin-4-carboxylic

123. |axit (2R,4R)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yDmetyl)-1-(2-(triflorometyl)benzoy!)piperidin-4-carboxylic

124. | axit (2R,4R)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)metyl)-1-((2-(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylic

125. | axit (2R,4R)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yDmetyl)-1-((S)-1-(2-(triflorometyl)phenyl)ety)piperidin-4-carboxylic

126. |axit (2R,4R)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yDmetyl)-1-((R)-1-(2-(triflorometyl)phenyl)etyl)piperidin-4-carboxylic

127. | axit (2R,4R)-1-((3-cloro-2-florophenyl)sulfonyl)-2-etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

128. |axit (2R,4R)-1-(1-(3-cloro-2-florophenyl)xyclopropyl)-2-etyl-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

129. |axit  (2R,4R)-1-((3-cloro-2-florophenyl)diflorometyl)-2-etyl-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

130. |axit (2R,6R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2,6-dimetylpiperidin-4-carboxylic

131. |axit  (3R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-3-metylpiperidin-4-carboxylic

132. |axit (2R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

133. | axit (2R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

134. | axit 1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

135. |axit (2R)-1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

136. |axit  (2R)-1-(3-cloro-2,6-diflorobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-y)metyl)piperidin-4-carboxylic

137. | axit 1-(3-cloro-2,4-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

138. | axit (2R)-1-(3-cloro-2,4-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

139. |axit  (2R)-1-(3-cloro-2,4-diflorobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yD)metyl)piperidin-4-carboxylic

140. | axit 1-(2,3-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
141. | axit (2R)-1-(2,3-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

142. | axit (2R)-1-(2,3-diclorobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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143, | axit 1-(2,3-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
144. | axit (2R)-1-(2,3-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

ylamino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

145. | axit (2R)-1-(2,3-diflorobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

146. | axit 1-(3-cloro-2-floro-6-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

147. | axit (2R)-1-(3-cloro-2-floro-6-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yD)metyl)-2-metylpiperidin-4-carboxylic

148. |axit (2R)-1-(3-cloro-2-floro-6-metylbenzyl)-2-etyl-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yDmetyl)piperidin-4-carboxylic

149. | axit 1-(3-cloro-2-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

150. |axit (2R)-1-(3-cloro-2-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

151. | axit (2R)-1-(3-cloro-2-metylbenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

152. | axit 4-((6-((1H-pyrazol-3-yl)amino)-3-floropyridin-2-yl)metyl)-1-(2-floro-3-
metylbenzyl)piperidin-4-carboxylic

153. |axit (2R)-4-((6-((1H-pyrazol-3-yl)amino)-3-floropyridin-2-yl)metyl)-1-(2-
floro-3-metylbenzyl)-2-metylpiperidin-4-carboxylic

154. | axit (2R)-4-((6-((1H-pyrazol-3-yl)amino)-3-floropyridin-2-yl)metyl)-2-etyl-
1-(2-floro-3-metylbenzyl)piperidin-4-carboxylic

155. | axit 4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-1-(2-
florobenzyl)piperidin-4-carboxylic

156. | axit (2R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-1-(2-florobenzyl)-2-metylpiperidin-4-carboxylic

157. | (2R)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)-1-(2-florobenzyl)piperidin-4-carboxylic

158. | axit 1-(2,6-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
159. | axit (2R)-1-(2,6-diclorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

160. | axit (2R)-1-(2,6-diclorobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

161. | axit 1-(2,6-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
162. | axit (2R)-1-(2,6-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

163. | axit (2R)-1-(2,6-diflorobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

164. | axit 1-(3-cloro-2-floro-4-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

165. | axit (2R)-1-(3-cloro-2-floro-4-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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166. | axit (2R)-1-(3-cloro-2-floro-4-metylbenzyl)-2-etyl-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

167. |axit  1-(2-(3-cloro-2-florophenyl)propan-2-yl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yD)metyl)piperidin-4-carboxylic

axit ~  (2R,4R)-1-(2-(3-cloro-2-florophenyl)propan-2-yl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

168.

169. |axit (2R,4R)-1-(2-(3-cloro-2-florophenyl)propan-2-yl)-2-etyl-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

170. |axit  1-(1-(3-cloro-2-florophenyl)xyclopropyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(1-(3-cloro-2-florophenyl)xyclopropyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

171.

172. | axit 1-(3-(3-cloro-2-florophenyl)oxetan-3-yl1)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-(3-cloro-2-florophenyl)oxetan-3-yl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

173.

174. |axit (2R,4R)-1-(3-(3-cloro-2-florophenyl)oxetan-3-yl)-2-etyl-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

175. | axit 1-(1-(3-cloro-2-florophenyl)xyclobutyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(1-(3-cloro-2-florophenyl)xyclobutyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

176.

177. |axit  (2R,4R)-1-(1-(3-cloro-2-florophenyl)xyclobutyl)-2-etyl-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

178. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-(3-

179. hydroxyoxetan-3-yl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)piperidin-4-carboxylic
120 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6- ((5 metyl-1H-pyrazol-
" | 3-yl)amino)-4-(oxetan-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
181 axit  (2R,4R)-1- (3 cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-

pyrazol-3-yl)amino)-4-(oxetan-3-yl)pyridin-2-yl)metyl)piperidin-4-
carboxylic

182. |axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3- hydroxyazetldm- -y1)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-(3-
hydroxyazetidin-1-yl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yD)metyl)piperidin-4-carboxylic

183.

184. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyazetidin-1-
y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
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metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(4-metylpiperazin-1-yl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic

185.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(4-metylpiperazin-1-yl)pyridin-2-yl)metyl)piperidin-
4-carboxylic

186.

axit (2R,4R)-4-((4-(azetidin-3-yl)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

187.

axit 4-((4-(azetidin-3-yl1)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)piperidin-4-
carboxylic

188.

axit (2R,4R)-4-((4-(azetidin-3-yl)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-etylpiperidin-4-
carboxylic

189.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(1-metylazetidin-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

190.

191. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(1-metylazetidin-3-yl)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(1-metylazetidin-3-yl)pyridin-2-yl)metyl)piperidin-4-
carboxylic

192.

193. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-metyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

194. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((4-etyl-3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

195. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isopropyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yD)metyl)piperidin-4-carboxylic

196. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-isopropyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

197. | axit 1-(3-cloro-2-florobenzyl)-4-((4-xyclopropyl-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyclopropyl-3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-etylpiperidin-4-
carboxylic

198.

199. |axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-yl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-(2-
hydroxypropan-2-y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)piperidin-4-carboxylic

200.

201. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-phenylpyridin-2-yl)metyl)piperidin-4-carboxylic

202. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
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3-yl)amino)-4-phenylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

203. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-phenylpyridin-2-yl)metyl)piperidin-4-carboxylic

204. |axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-hydroxyxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-
hydroxyxyclopropy!)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-4-carboxylic

205.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-(1-
hydroxyxyclopropyl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)piperidin-4-carboxylic

206.

axit (2R,4R)-4-((4-(azetidin-1-y1)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-etylpiperidin-4-
carboxylic

207.

axit 4-((4-(azetidin-1-yl)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)piperidin-4-
carboxylic

208.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(diflorometyl)-3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-etylpiperidin-4-
carboxylic

209.

210. |axit 1-(3-cloro-2-florobenzyl)-4-((4-(diflorometyl)-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-

211 pyrazol-3-yl)amino)-4-(triflorometyl)pyridin-2-yl)metyl)piperidin-4-
carboxylic

212. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(triflorometyl)pyridin-2-yl)metyl)piperidin-4-carboxylic

213 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-

" | 3-yl)amino)-4-(triflorometyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic :

214, axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-4-(1-

hydroxyxyclobutyl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)piperidin-4-carboxylic

215. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-hydroxyxyclobutyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-hydroxyxyclobutyl)-
6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

216.

217. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyclobutyl-3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-etylpiperidin-4-carboxylic

218. | axit 1-(3-cloro-2-florobenzyl)-4-((4-xyclobutyl-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

219. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyclobutyl-3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

220. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-3-floro-6-((5-metyl-1H-
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pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-etylpiperidin-4-carboxylic

221. |axit 1-(3-cloro-2-florobenzyl)-4-((4-xyano-3-floro-6-((5-metyl-1H-pyrazol-
3-yDamino)pyridin-2-yl)metyl)piperidin-4-carboxylic

222. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

223. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-xyano-6-((5-metyl-1H-pyrazol-
3-yD)amino)pyridin-2-y)metyl)-2-etylpiperidin-4-carboxylic

224. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-cloro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-etylpiperidin-4-carboxylic

225. | axit 1-(3-cloro-2-florobenzyl)-4-((3-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

226. | axit 1-(3-cloro-2-florobenzyl)-4-((3-xyano-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

227. | axit 1-(3-cloro-2-florobenzyl)-4-((3-cloro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

228. | axit (2S)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro- 6 ((5-metyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

229. |axit 1-(1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

230. |axit 1-(difloro(2-(triflorometyl)phenyl)metyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

231. |axit (2R,4R)-1-(3-cloro-2-floro-6-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

232, |axit (2R,4R)-1-(3-cloro-2-floro-4-metylbenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyazetidin-1-
y1)-6-((5-metylthiazol-2-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

233.

234. | axit (2R,4R)-1-((4,5-diclorothiophen-2-yl)metyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

235. |axit  (2R,4R)-1-((4,5-dimetylthiophen-2-yl)metyl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

236. | axit (3R,4S)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-3-metylpiperidin-4-carboxylic

237 axit (2R,4R)-1-((3-cloro-2-florophenyl)diflorometyl)-4-((3-floro-6-((5-
" | metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
238. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-3-metylpiperidin-4-carboxylic

239. | axit (3S,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-3-metylpiperidin-4-carboxylic

240. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-floroxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

241. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(metylamino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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242. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isopropoxy-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit  (2R,4R)-1-(((3-cloro-2-florophenyl)sulfonyl)metyl)-4-((3-floro-6-((5-

243. metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

244, | axit 1-(1-(3,5-diclorophenyl)xyclopropyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

245, | axit 1-(3-(3,5-diclorophenyl)oxetan-3-y1)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

246. | axit (2R,4R)-1-(3-cloro-4,5-diflorobenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

247 axit (2R,4R)-1-(2,3-diflorobenzyl)-4-((3-floro-4-(1-hydroxyxyclopropyl)-6-

" | ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic
axit (2R,4R)-1-(2,3-diflorobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-yl)-6-

| 248 | ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-y)mety)-2-metylpiperidin-4-

carboxylic

249. | axit 1-(2,3-diflorobenzyl)-4-((3-floro-4-(1-hydroxyxyclopropyl)-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yD)metyl)piperidin-4-carboxylic

250. | axit 1-(2,3-diflorobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-yl)-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(2,3-diflorobenzyl)-2-etyl-4-((3-floro-4-(1-
hydroxyxyclopropyl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)piperidin-4-carboxylic

251.

252. |axit (2R,4R)-1-(2,3-diflorobenzyl)-2-etyl-4-((3-floro-4-metyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(2,3-diflorobenzyl)-2-etyl-4-((3-floro-4-(2-hydroxypropan-2-
y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-
carboxylic

253.

254, |axit (2R,4R)-1-(2,3-diclorobenzyl)-2-etyl-4-((3-floro-4-metyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yDmetyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-2-etyl-4-((3-floro-4-(1-
hydroxyxyclopropyl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yD)metyl)piperidin-4-carboxylic

255.

256. | axit (2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-2-etyl-4-((3-floro-4-metyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-2-etyl-4-((3-floro-4-(2-
hydroxypropan-2-y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)piperidin-4-carboxylic

257.

258. |axit 1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-4-(1-hydroxyxyclopropyl)-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

259. |axit 1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-yl)-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-y)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-4-(1-
hydroxyxyclopropyl)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-4-carboxylic

260.
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(2R,4R)-1-(3-cloro-2,6-diflorobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-yl)-
6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

261.

262. |axit 1-(3-cloro-2-florobenzyl)-4-((6-etyl-5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

263. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-etyl-5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

264. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((6-etyl-5-floro-2-((5-metyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

265. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-6-metyl-2-((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

266. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-metyl-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

267. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-6-metyl-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

268. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-6-isopropyl-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

269. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-isopropyl-2-((5-metyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

270. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-6-isopropyl-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

271. | axit 1-(3-cloro-2-florobenzyl)-4-((6-xyclopropyl-5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-xyclopropy!-5-floro-2-((5-

272. metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-
carboxylic
273 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-xyclopropyl-5-floro-2-((5-

metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-etylpiperidin-4-
carboxylic

274. |axit  1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(2-hydroxypropan-2-yl)-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(2-hydroxypropan-2-

275 | y1)-2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yhmetyl)-2-
metylpiperidin-4-carboxylic
276 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-6-(2-

hydroxypropan-2-yl)-2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-
yDmetyl)piperidin-4-carboxylic

277. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)-6-phenylpyrimidin-4-yl)metyl)piperidin-4-carboxylic

278. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-
3-yl)amino)-6-phenylpyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

279. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)-6-phenylpyrimidin-4-yl)metyl)piperidin-4-carboxylic

280. |axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(1-hydroxyxyclopropyl)-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic
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axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(1-
hydroxyxyclopropyl)-2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-
yDmetyl)-2-metylpiperidin-4-carboxylic

281.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-6-(1-
hydroxyxyclopropyl)-2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-
yDmetyl)piperidin-4-carboxylic

282.

axit (2R,4R)-4-((6-(azetidin-1-yl)-5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-y1l)metyl)-1-(3-cloro-2-florobenzyl)-2-etylpiperidin-4-
carboxylic

283.

axit 4-((6-(azetidin-1-y1)-5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)metyl)-1-(3-cloro-2-florobenzyl)piperidin-4-
carboxylic '

284.

axit (2R,4R)-4-((6-(azetidin-1-y1)-5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-
4-carboxylic

285.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-(diflorometyl)-5-floro-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-etylpiperidin-4-
carboxylic

286.

287. |axit 1-(3-cloro-2-florobenzyl)-4-((6-(diflorometyl)-5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-(diflorometyl)-5-floro-2-((5-

288. | etyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-d-
carboxylic
789 axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-2-((5-metyl-1H-
" | pyrazol-3-yl)amino)-6-(triflorometyl)pyrimidin-4-yl)metyl)piperidin-4-
carboxylic
290. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)-6-(triflorometyl)pyrimidin-4-yl)metyl)piperidin-4-carboxylic
291 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-
" | 3-yl)amino)-6-(triflorometyl)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-
carboxylic
999 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-6-(1-

hydroxyxyclobutyl)-2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-carboxylic

293. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(1-hydroxyxyclobutyl)-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(1-hydroxyxyclobutyl)-
2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-
4-carboxylic

294.

295. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-xyclobutyl-5-floro-2-((5-metyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-etylpiperidin-4-carboxylic

296. | axit 1-(3-cloro-2-florobenzyl)-4-((6-xyclobutyl-5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

297. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-xyclobutyl-5-floro-2-((5-metyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

298.

axit (2R.4R)-1-(3-cloro-2-florobenzyl)-4-((6-xyano-5-floro-2-((5-metyl-1H-
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pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-etylpiperidin-4-carboxylic

299. |axit 1-(3-cloro-2-florobenzyl)-4-((6-xyano-5-floro-2-((5-metyl-1H-pyrazol-
3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

300. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-xyano-5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(3-hydroxyoxetan-3-yl)-
2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)-2-metylpiperidin-
4-carboxylic

301.

302. |axit  1-(3-cloro-2-florobenzyl)-4-((5-floro-6-(3-hydroxyoxetan-3-yl)-2-((5-
metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-6-(3-

303. hydroxyoxetan-3-yl1)-2-((5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-4-
yDmetyl)piperidin-4-carboxylic

304 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-

" | 3-yl)amino)-6-(oxetan-3-yl)pyrimidin-4-yl)metyl)-2-metylpiperidin-4-

carboxylic

305. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)-6-(oxetan-3-yl)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

306 axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-2-((5-metyl-1H-

pyrazol-3-yl)amino)-6-(oxetan-3-yl)pyrimidin-4-yl)metyl)piperidin-4-
carboxylic

307. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyrazin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

308. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((5-metyl-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

309. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-floro-3-((5-metyl-1H-pyrazol-
3-yl)amino)-1,2,4-triazin-5-yl)metyl)-2-metylpiperidin-4-carboxylic

310. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylic

311. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((5-floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

312. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-2-etyl-4-((6-floro-3-((5-metyl-1H-
pyrazol-3-yl)amino)-1,2,4-triazin-5-yl)metyl)piperidin-4-carboxylic

313. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylic

314, | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-2-((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)metyl)piperidin-4-carboxylic

315. | axit 1-(3-cloro-2-florobenzyl)-4-((6-floro-3-((5-metyl-1H-pyrazol-3-

yl)amino)-1,2,4-triazin-5-yl)metyl)piperidin-4-carboxylic

316. | axit (2R)-1-(((3-cloro-2-florophenyl)sulfonyl)metyl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R)-1-((1-(3-cloro-2-florophenyl)xyclopropyl)metyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

317.

318. |axit (2R)-1-((1-(3-cloro-2-florophenyl)xyclobutyl)metyl)-4-((3-floro-6-((5-
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metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

axit (2R)-1-((3-(3-cloro-2-florophenyl)oxetan-3-yl)metyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

319.

320. |axit (2R)-1-(1-(3-cloro-2-florobenzyl)xyclopropyl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

321. |axit  (2R)-1-(1-(3-cloro-2-florobenzyl)xyclobutyl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

322. |axit (2R)-1-(3-(3-cloro-2-florobenzyl)oxetan-3-yl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R)-1-(2-(3-cloro-2-florophenyl)-2,2-difloroetyl)-4-((3-floro-6-((5-

323. metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
394 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-

3-yl)amino)-4-(metylamino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

325. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isopropoxy-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-y)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-floroxyclopropyl)-6-

326. ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
327 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-hydroxyetyl)-6-((5-

metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic ,

328. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4,5-dimetyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-y)metyl)-2-metylpiperidin-4-carboxylic

329. |axit (2R,4R)-1-(2,3-diflorophenetyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

330. |axit (2R,4R)-1-(2,3-diclorophenetyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

331. | axit (2R,4R)-1-(3-cloro-2,6-diflorophenetyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yD)metyl)-2-metylpiperidin-4-carboxylic

332. |axit (2R,4R)-1-(2,4-diclorophenetyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(2-(3-cloro-2-florophenyl)-2,2-difloroetyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

333.

axit (2R,4R)-1-((1-(3-cloro-2-florophenyl)xyclopropyl)metyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

334.

axit  (2R,4R)-1-((1-(3-cloro-2-florophenyl)xyclobutyl)metyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

335.

336. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-floro-1,3-
dihydroxypropan-2-y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
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ylmetyl)-2-metylpiperidin-4-carboxylic

337. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-
3-yl)amino)-3-(triflorometyl)pyridin-2-yl)metyl)piperidin-4-carboxylic

338. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-morpholinopyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)-4-(4-
metylpiperazin-1-yl)pyridin-2-yl)metyl)-2-metyl-1-((2-
(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylic

339.

axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)-4-(1-
metylazetidin-3-yl)pyridin-2-yl)metyl)-2-metyl-1-((2-
(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylic

340.

axit (2R ,4R)-4-((4-(azetidin-1-y1)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-2-metyl-1-((2-
(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylic

341.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

342.

343. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

344. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((4-((5-metyl-1H-pyrazol-
3-yl)amino)pyrimidin-2-yl)metyl)piperidin-4-carboxylic

345. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(triflorometoxy)pyridin-2-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(triflorometoxy)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

346.

347. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-
3-yl)amino)-3-(triflorometyl)pyrazin-2-yl)metyl)piperidin-4-carboxylic

348. | axit 1-(3-cloro-2,6-diflorobenzyl)-4-((4-etyl-3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

349. | axit 4-((4-axetyl-3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2,6-diflorobenzyl)piperidin-4-carboxylic

350 axit (2R,4R)-4-((4-axetyl-3-metyl-6-((5-metyl-1H-pyrazol-3-
" | yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

351. | axit (2R,4R)-4-((4-axetyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-floro-3-metyl-6'-((5-metyl-1H-

352, pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic
353 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
" | 3-yl)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
354. | axit (2R,4R)-4-((4-axetyl-3-cloro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-y)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
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carboxylic

355. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6'-((5-metyl-1H-pyrazol-
3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)piperidin-4-carboxylic

356. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((3-metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)piperidin-4-carboxylic

357. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)metyl)piperidin-4-carboxylic

358. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((3'-metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)piperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,3'-dimetyl-6'-((5-metyl-1H-

359. pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic
360 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((3-metyl-6-((5-metyl-1H-

pyrazol-3-yl)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)metyl)piperidin-4-
carboxylic

361. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-cloro-6'-((5-metyl-1H-pyrazol-
3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-cloro-3-metyl-6'-((5-metyl-1H-

362. | pyrazol-3-yl)amino)-[2,4'"-bipyridin]-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
363 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-cloro-6-((5-metyl-1H-pyrazol-

3-yl)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

364. | axit 1-(3-cloro-2-florobenzyl)-4-(2,6-difloro-3-((5-metyl-1H-pyrazol-3-
yl)amino)benzyl)piperidin-4-carboxylic

axit (2R,4R)-4-((4-axetyl-3,5-difloro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

365.

axit (2R,4R)-4-((4-axetyl-3-floro-5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

366.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3,5-difloro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

367.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

368.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-(1-floroetyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

369.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic

370.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3-floro-5-
metyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

371.
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axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

372.

373. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-3-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-floro-3-metyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

374.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-metyl-5-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic :

375.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-3-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

376.

axit (2R,4R)-4-((4-axetyl-3-metyl-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

377.

378. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

379. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

380. |axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-3,5-difloro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

381.

382. | axit 1-(3-cloro-2-florobenzyl)-4-((3-metyl-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

383. |axit 1-(3-cloro-2-florobenzyl)-4-((3-metyl-5-floro-4-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

384. | axit 1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-floro-3-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

385. |axit 1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-metyl-5-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

386. | axit 1-(3-cloro-2-florobenzyl)-4-((3-metyl-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

387 axit 4-((4-axetyl-3-metyl-5-floro-6-((5-metyl-1H-pyrazol-3-
" | yDamino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)piperidin-4-
carboxylic
388. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

389. |axit 1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

390. | axit 1-(3-cloro-2-florobenzyl)-4-((4-cloro-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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391. | axit 1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

392. | axit 4-((4-axetyl-5-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2-florobenzyl)piperidin-4-carboxylic

393. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-metyl-6-((5-metyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

394. | axit 1-(3-cloro-2-florobenzyl)-4-((4-etyl-3,5-difloro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

395. | axit 1-(3-cloro-2-florobenzyl)-4-((4-cloro-3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

396. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

397. |axit 4-((4-axetyl-3,5-difloro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2-florobenzyl)piperidin-4-carboxylic

398. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4,5-dimetyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
399 axit 4-((4-axetyl-3-floro-5-metyl-6-((5-metyl-1H-pyrazol-3-
" | yDamino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)piperidin-4-
carboxylic

400. | axit 1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3,5-difloro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

401. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)piperidin-4-carboxylic

402. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-(1-floroetyl)-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

403. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(metylsulfonyl)pyridin-2-y)metyl)piperidin-4-carboxylic

404. |axit 1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3-floro-5-metyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

405. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)piperidin-4-carboxylic

406. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-dimetyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

407. |axit 1-(3-cloro-2-florobenzyl)-4-((3,4,5-trimetyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

408. | axit 1-(3-cloro-2-florobenzyl)-4-((4-etyl-3,5-dimetyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
409. | axit 1-(3-cloro-2-florobenzyl)-4-((4-cloro-3,5-dimetyl-6-((5-metyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

410. | axit 1-(3-cloro-2-florobenzyl)-4-((3,5-dimetyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

411. | axit 4-((4-axetyl-3,5-dimetyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2-florobenzyl)piperidin-4-carboxylic

412. | axit 1-(3-cloro-2-florobenzyl)-4-((5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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413. | axit 1-(3-cloro-2-florobenzyl)-4-((4,5-dimetyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

414. | axit 1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

415. | axit 1-(3-cloro-2-florobenzyl)-4-((4-cloro-5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

416. | axit 1-(3-cloro-2-florobenzyl)-4-((5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

417. | axit 4-((4-axetyl-5-metyl-6-((5-metyl- 1H-pyrazol-3-yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2-florobenzyl)piperidin-4-carboxylic

418. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

419. | axit 1-(3-cloro-2-florobenzyl)-4-((4-etyl-3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

420. |axit 1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

421. | axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

422, | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-dimetyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

423. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((3,4,5-trimety1-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

424. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-3,5-dimetyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

425. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3,5-dimetyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-dimetyl-6-((5-metyl-1H-

426. pyrazol-3-yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
197 axit (2R,4R)-4-((4-axetyl-3,5-dimetyl-6-((5-metyl-1H-pyrazol-3-
" | yDamino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

428. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

429. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4,5-dimetyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

430. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

431. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

432, | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-propionylpyridin-2-yl)metyl)piperidin-4-carboxylic

433 axit (2R,4R)-4-((4-axetyl-5-metyl-6-((5-metyl-1H-pyrazol-3-
" | yDamino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

434, | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-3-floro-5-metyl-6-((5-

68



51407 69/319

metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-floro-5-metyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

435.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

436.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-((R)-1-floroetyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

437.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-((S)-1-floroetyl)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

438.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-5-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

439.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(3-metyloxetan-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

440.

441. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5'-floro-6'-((5-metyl-1H-pyrazol-
3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-

2. | 3 1)amino)-4-(pyrimidin-2-yl)pyridin-2-y)metyl)-2-metylpiperidin-4-
carboxylic
1443 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5'-floro-3-metyl-6'-((5-metyl-1H-

pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic

444. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5'-floro-6'-((5-metyl-1H-pyrazol-
3-yl)amino)-[3,4'-bipyridin]-2'-yD)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(pyridazin-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

445.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(oxazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

446.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(thiazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

447.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-(1-metyl-1H-imidazol-
2-y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

448.

449. |axit  6-(((2R,4R)-4-carboxy-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
ylmetyl)-3-floro-2-((5-metyl-1H-pyrazol-3-yl)amino)isonicotinic acid

450. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(dimetylcarbamoyl)-5-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
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carboxylic

axit (2R,4R)-4-((4-(azetidin-1-cacbonyl)-5-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-y1l)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

451.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(morpholin-4-cacbonyl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic

452.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(4-metylpiperazin-1-cacbonyl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

453.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-5-floro-3-metyl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

454.

axit (2R 4R)-4-((4-axetyl-5-floro-3-metyl-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

455.

456. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-isobutyryl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

457. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-pivaloylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-floro-5'-metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic

458.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic

459.

(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(oxazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

460.

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-isobutyryl-3-metyl-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

461.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-3-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-pivaloylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

462.

axit (2R,4R)-1-(3-cldro-2-ﬂorobenzyl)-4-((3-ﬂoro-4-isobutyry1—5-metyl-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

463.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-5-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-pivaloylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

464.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-((R)-1-floroetyl)-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

465.

466. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-((S)-1-floroetyl)-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
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carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3',5'-difloro-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic

467.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic

468.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3',5'-difloro-3-metyl-6'-((5-metyl-
1H-pyrazol-3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic

469.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3',5'-difloro-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[3,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-
carboxylic

470.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(pyridazin-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-
4-carboxylic

471.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(oxazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

472.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(thiazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

473.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-(1-metyl-1H-
imidazol-2-y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

474.

475. |axit  2-(((2R,4R)-4-carboxy-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
yDmetyl)-3,5-difloro-6-((5-metyl-1H-pyrazol-3-yl)amino)isonicotinic acid

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(dimetylcarbamoyl)-3,5-difloro-
6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

476.

axit (2R,4R)-4-((4-(azetidin-1-cacbonyl)-3,5-difloro-6-((5-metyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-
4-carboxylic

477.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(morpholin-4-cacbonyl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

478.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(4-metylpiperazin-1-cacbonyl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

479.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-4-isobutyryl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

480.

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-pivaloylpyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

481.
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axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-((R)-1-floroetyl)-6-((5-

482. metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
483 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-((S)-1-floroetyl)-6-((5-

metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

484. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-floro-6'-((5-metyl-1H-pyrazol-
3-yl)amino)-[3,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-carboxylic

axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(pyridazin-3-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(oxazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-(thiazol-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-metyl-1H-imidazol-
2-y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylic

axit (2R,4R)-4-((4-(azetidin-1-cacbonyl)-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylic

490. |axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl)amino)-4-pivaloylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
491. | axit 1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

485.

486.

487.

488.

489.

492, | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,4-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
493, | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-hydroxy-6-((3-metyl-1H-

pyrazol-5-yl)amino)pyridin-2-y)metyl)-2-metylpiperidin-4-carboxylic
axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-

494. 3-yl)amino)-4-(2,2,2-trifloroaxetyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic
195 axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-

3-yl)amino)-4-(oxetane-3-cacbonyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylic

496. | axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-(2-floro-5-((5-metyl-1H-1,2,4-
triazol-3-yl)amino)benzyl)-2-metylpiperidin-4-carboxylic

Phuong phap diéu ché

Hop chét theo sang ché c6 thé dugc didu ché theo mot sd cach da biét ddi voi
ngudi c6 hiéu biét trung binh trong linh vure k¥ thuat tong hop hitu co bang cach st dung

phuong phép duge md ta dudi ddy hodc cac bién thé cta chung nhu duge danh gia béi
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ngudi 6 hiéu biét trung binh trong linh vyc k¥ thuat. Céc tai liéu tham khao dugc trich

dan & day bang cach két hop toan bd ndi dung cia céc tai liéu tham khao nay.

Phuong phép tong hop dugc mo ta & diy sau d6 duge du dinh minh hoa sang ché,
ma khong gidi han dbi twgng cia nd va pham vi ciia hop chét duogc yéu cau bao ho dbi
vé6i cac vi du nay. O ddy qua trinh diéu ché cac hop chit ban dau khong duge mo ta,
chung c¢6 thé mua dugc trén thi trudng hodc co thé duoc didu ché twong tu dbi voi hop
chit hodc phuong phap da biét dugc mo ta & day. Hop chét c6 cong thirc bat ky duoc
md ta & day c6 thé duoc tdng hop bing cach tham khao dén cac phuong phap duge minh
hoa trong céc so dd dudi day. Nhu duoc thé hién & day, hop chét cudi cling 14 san phim
c6 cung cong thirc cdu triac dugc mo ta dudi dang cong thirc bét ky. Can hiéu ring hop
chit bét ky ¢6 cac cong thirc co thé dugc didu ché bing cach chon céc chét phan tng
thich hop bing cach thé thich hop. Dung mdi, nhiét do, ap sudt, va cdc diu kién phan
tmg khac c6 thé d& dang dugc chon boi ngudi ¢6 hiéu biét trung binh trong linh vuc k§y
thuat. Nhom béao vé duoc thao tac theo cac phuong phap tiéu chudn vé tong hop hitu co
(T. W. Green va P. G. M. Wuts (1999) Protective Groups in Organic Synthesis, Xuét ban
lan thtr 3, John Wiley & Sons). Cac nhém nay dugc loai bd & giai doan nhit dinh cua
qua trinh téng hop hitu co bang cach sir dung phuong phap ma rd rang d6i v6i ngudi co

hiéu biét trung binh trong linh vuc k¥ thuat.

Cho muc dich minh hoa, so d 1, 2 va 3 thé hién phwong phap tong hop chung
dé didu ché hop chét duoc md ta & day. D& mo ta chi tiét hon timg budc phan (g riéng
r&, xem phén vi du dudi ddy. Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét s&
danh gia ring cac con duong téng hop khac c¢6 thé duoc st dung dé téng hop hop chit.
Ngoai ra, nhiéu hop chit dugc didu ché bang cac phuong phap duge mo ta dudi day c6
thé dwoc cai bién thém theo sang ché nay bing cach st dung héa hoc thong thuong da

biét ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat.

So dd 1
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8

Con dudng chung dbi véi hop chit dugc minh hoa trong sang ché duge mo ta
trong so dd 1, & d6 cac phan ti thé Ly, L2, Y, Y1, Y2, Ys, p, X1, X2, Ar1, Ara, VA Z V.V.
duoc xac dinh trude do trong ban mo ta hoac nhém chirc ma co thé duoc chuyén hoa
thanh cac phan tir thé cudi cing mong mudn. Phan tr thé Hal 12 halogenua, va X3 va X4
1a nhom doi chuyén chang han nhu halogenua hogc OH ma ¢ thé d& dang dugc chuyén

hoa thanh nhém doi chuyén ching han nhur triflat hodc tosylat.

Nhu duge mo ta trong so dd 1, phan tng thé wa nhan cta 1 véi benzyl halogenua
di vong thom 2 dé tao ra 3. Paladi xtic tdc phan Gng két hop chéo ctia 3 va 4 c6 thé tao
ra 5. Phan tng loai bao vé ctia 5 tao ra 6. Phan Ung thé wa nhan hodc ngung tu ctia 6 voi

7 ¢6 thé duge yéu cau dé thu dugce san pham cuoi 8.

So do 2
Y
X/ L1 1\\Y
3
W 73 L2
z zZ L, \(Yb\ 1\( \Ar1
g Hal \ Y, \( v
Wz( o W, ( 3 4
(X1)p (X1)p Hal (X1)p
N X, NTX N~ x, Hal
Boc Boc éoc Phan ung
1 10 1 4
két hop
z L1 \( Y RYZ
c1a A Y Z L=
/éj\j\/z ,¥s  Loaibaové Z Li~( 1\( 1\\1(\\1 W;
2
N L x éwz( 3 e {
i Ary X1)p N" X, L2
Boc X, y Arq
12 N “Ary Y\Arz

13 14
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Con duodng chung d6i v6i hop chit dwgc minh hoa trong séng ché dugc mb ta
trong so d6 2, & d6 cac phan tir thé L1, Lo, Y, Y1, Y2, Y3, p, X1, X2, Ar1, Az, Ry2 va Z
v.v. dugc xac dinh trude d6 trong ban md ta hodc nhém chirc ma c6 thé duoc chuyén
hoa thanh cac phan tir thé cudi cing mong mubn. Phan tir thé Hal 1 halogenua, va X3
va X4 12 nhom doi chuyén ching han nhu halogenua hoic OH ma c6 thé dé dang dugc

chuyén héa thanh nhom doi chuyén ching han nhu triflat hodc tosylat.

Nhu dugc md ta trong so dd 2, 10 phan tmg véi chét phan g wa nhan dé tao ra
11 & didu kién kiém, bing cach sir dung kiém chang han nhu lithi diisopropylamit (LDA),
lithi bis(trimetylsilyl)amit (HMDSLi) v.v. Phuong phap tong hop c6 cac buéc khéc dugce

thé hién trong so dd 1.

\
So dd 3
F
Ly
F
Xs/ [o] F L.
Xs’o ° N~ oA L, /= O 1 o F Ryz 2\Ar1
16 Hal X \_/ I,/ LDA x'? L \\/ O 4
- . - . X - .
XilpC. X C_ bal -t 1N, y N~
NTTX, NTTX, NN L X1 Hal ,
Boc Boc LR Phén ng N“™X; P Phan tmg két
15 17 Boc o ) Boc 49
két hop hop
o F Loai bao .
Rz F
A F (0] R
O L~ vé 0 Ryz . Yo o4 L~ " P Rv2
X5 lzl y o L X~ TAr, % 1~ HO L
X, Xs \ 7 s N—/ N_/
(Xe)p™C s Ny — L _—
N B X TSN, L Pl Ay, Lo
Boc 1 NX, Lz | 2 A VoXe TR
20 H Ar Y<u Yo !
21 2 22 Arz 23

Con duodng chung d6i v6i hop chit duge minh hoa trong sang ché duge mo ta
trong so dd 2, & d6 cac phén te thé L1, Lo, Y, Y1, Y2, Y3, p, X1, Xo, Ar1, Az, Rya va Z
v.v. dugc xac dinh trudc d6 trong ban mo td hodc nhém chirc ma cod thé duoc chuyén
hoa thanh cac phin tir thé cubi cing mong mudn. Phan tir thé Hal 12 halogenua, va X3
va X4 12 nhém doi chuyén ching han nhu halogenua hodc OH ma c6 thé d& dang dugc
chuyén héa thanh nhom doi chuyén ching han nhu triflat hoic tosylat. Xs 12 nhém bao

vé, C1-C4 alkyl mach ngin, PMB v.v.

Cén danh gia rang cac con dudng tong hop khac c6 thé c¢6 sin trong thuc hanh

sang che.
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Séang ché con duoc minh hoa bang cac vi du duéi ddy, ma c6 thé duoc tong hop

va phan 14p dudi dang bazo ty do hodc dudi dang mudi.

Sang ché cling d& xudt dugc phim chira lwgng cho hidu qua diéu tri cua it nhat
mot hop chit hoac mudi duoge dung ctia n6 ¢6 cong thuc I, I1, II1, IV, V, VI hodc VII, va
it nhat mot ta duge duoc dung. Trong dwoc phim, hop chét hodc mudi duge dung cta
no6 co6 cdng thire I, 11, II1, IV, V, VI hodc VII, & ty 1€ khéi luong so véi ta duge nim trong
khoang tir khoang 0,0001 dén khoang 10.

Sang ché con md ta viéc str dung it nhét mot hop chét hoic mudi dugc dung cta
né c6 cong thie 1, 11, 111, IV, V, VI hoic VII, va/hoic duge phdm duge mo ta & day dé

san xuat thuoc.

Theo mot s6 phuong 4n, thudc do do dugc diéu ché co thé duge sir dung dé diéu

tri hodc ngan nglra bénh ung thu hodc bénh ung thu di can.

Theo mot s6 phuong an, thube do d6 duge didu ché c6 thé dugc sir dung 1am chét

urc ché chon loc Aurora A.

Theo mdt sé phuong 4n, bénh ung thu duge chon tir nhém bao gbm bénh ung thu
phéi t€ bao nhd, bénh ung thu dai tryc trang, bénh ung thu da day, bénh ung thu tuyén
tién liét, bénh ung thu v, bénh ung thu vi bd ba am tinh, bénh ung thu cd tir cung, bénh
ung thu viing dau c¢d, bénh ung thu thue quan, bénh ung thu budng tring, bénh ung thu
phdi té bao khong nho, u lympho khong Hodgkin, hodc két hop bat ky cta ching.

Theo mdt sb phuong an dugc uu tién, bénh ung thu dugc chon tir bénh ung thu
phéi té bao nhd, bénh ung thu tuyén tién liét, bénh ung thu vii bd ba 4m tinh, bénh ung

thu ¢b tir cung, hodc bénh ung thu viing dau cd.

[t nhat mot hop chit hoac mudi duogc dung cda né c6 cong thuc I, IT, ITI, IV, V,
VI hodc VII, va’/hodc duogc phém dugc mo ta & day, ma dé st dung trong diéu tri bénh
ung thu hodc ngan nglra bénh ung thu di cén.

Theo mdt s6 phuong 4n, bénh ung thu dugc chon tir nhém bao g6m bénh ung thu
phdi té bao nho, bénh ung thu dai tryc trang, bénh ung thu da day, bénh ung thu tuyén
tién liét, bénh ung thu vu, bénh ung thu vi bd ba dm tinh, bénh ung thu cd tir cung, bénh
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ung thu ving dau cd, bénh ung thu thuc quén, bénh ung thu budng tring, bénh ung thur

phéi té bao khong nhé, u lympho khong Hodgkin, hogc két hop bat ky cta ching.

Theo mdt sb phuong an, bénh ung thu dugc chon tir bénh ung thu phéi té bao
nhd, bénh ung thu tuyén tién 1iét, bénh ung thu va bd ba am tinh, bénh ung thu cb tir

cung, hodc bénh ung thu ving dau co.

[t nhat mot hop chit hodc mubi duge dung ctia né ¢6 cong thic I, I1, 111, IV, V,
VI hoac VII, va/hoac duogc phém dugc mo ta & day, ma dugce st dung lam chét uc ché

chon loc Aurora A.

[t nhat mot hop chit hodac mubi duge dung cua né co6 cong thue I, IL III, IV, V,

VI hoac VII, va/hodc dugc phém duoc mo ta ¢ day, ma dugc st dung lam thude.

Sang ché con mo ta phuong phéap diéu tri bénh nhan c6 tinh trang bénh ma dugc
didu tiét bai hoat tinh ctia Aurora A, trong d6 phurong phép nay bao gdm budc ding cho
bénh nhan lugng cho hiéu qua diéu tri cua it nhét mot hop chit hoic mudi duoc dung

cta no6 ¢6 cong thac I, 11, 11, IV, V, VI hodc VII, va/hodc duoc phém dugc mo ta & trén.

Theo mot s6 phuong an, tinh trang bénh duogc diéu tiét boi hoat tinh ciia Aurora

A 1a bénh ung thu.

Theo mdt sb phuong an, tinh trang bénh duoc diéu tiét boi hoat tinh ciia Aurora
A 14 bénh ung thu phdi té bao nho, bénh ung thu dai truc trang, bénh ung thu da day,
bénh ung thu tuyén tién liét, bénh ung thu vii, bénh ung thur vii b ba 4m tinh, bénh ung
thu ¢6 tir cung, bénh ung thu viing dau cb, bénh ung thu thuc quan, bénh ung thur budng
tring, bénh ung thu phéi té bao khong nhé, u lympho khong Hodgkin, hogc két hop bat

ky cta ching.

Theo mdt s phuong 4n, bénh ung thw dwgc chon tr bénh ung thu phéi té bao
nhé, bénh ung thu tuyén tién liét, bénh ung thu vii bd ba am tinh, bénh ung thu cb tir
cung, hodic bénh ung thu ving dau cb.

Sang ché con md ta phuong phap diéu tri bénh ung thu duge chon tir nhém bao
g6m bénh ung thu phdi té bao nho, bénh ung thu dai truc trang, bénh ung thu da day,
bénh ung thu tuyén tién liét, bénh ung thu v, bénh ung thu vi bd ba am tinh, bénh ung
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thu ¢b t&r cung, bénh ung thu ving dau ¢, bénh ung thur thue quan, bénh ung thu budng
trimg, bénh ung thu phdi té bao khong nho, hodc u lympho khong Hodgkin ¢ dong vat
co vu bao gém budc dung cho dong vat c6 vu can didu tri lvgng hitu hiéu it nhat mot
hop chit hodc mudi duoge dung c6 cong thuc I, I1, 111, IV, V, VI hodc VII, va/hodc dugce
phim dugc mb ta & trén.
MG té chi tiét sang ché

Thuat ngit “halogen”, dugc st dung trong ban md ta nay, trir khi dugc chi ra khac,
nghia 1a floro, cloro, bromo hodc iodo. Nhém halogen dugc wu tién bao gém F, Clva
Br. Thuat ngit "haloCi-salkyl", "haloCs.salkenyl", "haloCa.salkynyl" va "haloCi.calkoxy"
nghia 1a Ci.ealkyl, Ca-salkenyl, Cz-salkynyl hodc Ci.salkoxy trong d6 mot hoac nhiéu (cu
thé, tir 1 dén 3) nguyén tir hydro dwgc thay thé bing nguyén tt halogen, dac biét la
nguyén ti flo hodc clo. Theo mot s6 phuong 4n, dugc wu tién 1a nhém floroC.salkyl,
floroCz-salkenyl, floroCz-salkynyl va floroCi-salkoxy, cu thé 1a floroC1.3alkyl, vi dy, CF3,
CHF,, CH,F, CH2CH,F, CH,CHF»,, CH2CF3 va nhom floroCisalkoxy, vi du, OCF3,
OCHF, OCH,F, OCH>CHF, OCH2CHF; hoic OCH,CF3, va cu thé nhét 1a CF3, OCF3
va OCHF».

DPugc st dung trong ban mo ta nay, trir khi dugc chi ra khac, alkyl bao gdm gbc
hydrocacbon hda tri mot bao hoa c6 gbc mach thing, mach nhanh hodc mach vong. Vi
du, gbc alkyl bao gdm metyl, etyl, propyl, isopropyl, xyclopropyl, n-butyl, isobutyl, sec-
butyl, t-butyl, xyclobutyl, n-pentyl, 3- (2-metyl) butyl, 2-pentyl, 2-metylbutyl, neopentyl,
xyclopentyl, n- hexyl, 2-hexyl, 2-metylpentyl va xyclohexyl. Tuong tu, Ci.s, nhu trong
Ci-salkyl dugc dinh nghia dé xac dinh 1a ¢ 1, 2, 3, 4, 5, 6, 7 hoic 8 nguyén tit cacbon
khi sép xép & dang mach thang hozc mach nhdnh.

Alkylen nghia 1a nhom hai chire thu dugce bang cach loai bé nguyén tir hydro khéi
nhom alkyl ma duge dinh nghia & trén. Vi du, metylen (nghia 13, -CHbz-), etylen (nghia
14, -CH,-CHz- hodc —CH(CHa)-) va propylen (nghia 13, -CHz-CHz- CHz-, -CH(-CHo-
CH3)- hoac —CH»-CH(CH3)-).

Nhom alkenyl va alkynyl bao gdm alken va alkyn chudi mach thing, mach nhanh

hodc mach vong. Tuong tu, “Ca.salkenyl" va “Csgalkynyl" nghia la gbc alkenyl hoic
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alkynyl ¢6 2, 3, 4, 5, 6, 7 hodc 8 nguyén tir cacbon dugc sip xép & dang mach thing

hoac mach nhanh.

Gbc alkoxy la oxy ete dugc tao ra tr nhom alkyl chudi mach théng, mach nhanh

hodc mach vong dugc mo ta trude do.

Thuit ngit “aryl”, dugc sir dung trong ban mo ta nay, trir khi dugc chi ra khac,
chi hé vong mot vong hodc nhiéu vong duge thé hodic khong duoc thé chira nguyén tir
vong cacbon. Aryl dugc uu tién 1a hé vong thom mot vong hodc hai vong ¢o tir 6 dén

10 canh. Phenyl va naphtyl 1a aryl dugc uu tién. Aryl dugc uu tién nhét 1 phenyl.

Thuét nglt “vong di vong” hodc “heterocyclyl”, duge st dung trong ban mo ta
nay, trir khi dugc chi ra khac, chi hé vong khong thom mdt vong hodc nhidu vong dugc
thé hodc khong duge thé chira mot hodc nhiéu nguyén tir khac loai. Nguyén tt khéc loai
duoc uu tién bao gém N, O, va S, bao gém N-oxit, luu huynh oxit, va dioxit. Tbt hon 13,
vong nay cé tur ba dén tam canh va hoic 12 bdo hoa hoan toan hoic c¢6 mot hoic nhiéu
vi tri chua bao hoa. Nhiéu vitri chua bio hoa, tdt hon 12 mot, hai hodc ba, duoc bao gém

trong phan dinh nghia nay.

Vi du vé& cac nhom di vong nhu vy bao gdm, nhung khong gi6i han & azetidinyl,
pyrolidinyl, piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl, oxoazepinyl,
azepinyl, tetrahydrofuranyl, dioxolanyl, tetrahydroimidazolyl, tetrahydrothiazolyl,
tetrahydrooxazolyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, thiamorpholiny]

sulfoxit, thiamorpholinyl sulfon va oxadiazolyl.

Thuat ngit “heteroaryl”, dugc st dung trong ban md ta nay, trir khi dugc chi ra
khac, chi hé vong thom chtra (cdc) nguyén tir cacbon va it nhét mot nguyén tir khac loai.
Heteroaryl c6 thé 1a mot vong hodc nhiéu vong, dugc thé hoac khong dugc thé. Nhom
heteroaryl mot vong c6 thé c6 tir 1 dén 4 nguyén tir khéac loai trong vong, trong khi
heteroaryl nhiéu vong c6 thé chua tir 1 dén 10 nguyén tir khac loai Vong heteroaryl
nhiéu vong c6 thé chira phan ndi vong dung hop, xo#n hodc bic cau, vi du, byxyclic
heteroaryl 1a heteroaryl nhidu vong. Vong heteroaryl hai vong c6 thé chira tir 8 dén 12
nguyén tir cacbon. Vong heteroaryl mdt vong c6 thé chira tir 5 dén 8 nguyén tir cacbon
(nguyén t& cacbon va nguyén tir khic loai). Cac vi du vé& nhoém heteroaryl bao gom,
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nhung khong bi gi¢i han & thienyl, furanyl, imidazolyl, isoxazolyl, oxazolyl, pyrazolyl,
pyrrolyl, thiazolyl, thiadiazolyl, triazolyl, pyridyl, pyridazinyl, indolyl, azaindolyl,
indazolyl, benzimidazolyl, benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl,
benzopyrazolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl adeninyl, quinolinyl

hodc isoquinolinyl.

Thuat ngit “xycloalkyl” chi vong khong thom bado hoa mot vong, hai vong hodc
nhidu vong dugc thé hoic khong duoc thé, ma tuy y bao gdm lién két alkylen thong qua
xycloalkyl ¢6 thé dugc gin. Cac nhém "xycloalkyl" vi du bao gdm nhung khong gidi

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

Thuat ngit “cacbonyl”, “=07, “-C=0”, “C=0”, “-CO”, “-C(0)” va “’CO chi

I
/C\
nhém * r“r\r.

N, 66

Thuat ngft “ox0” chi gbc =0.

Bit ky khi nao thuat ngit “alkyl” hogc “aryl” hodc mot trong cac gbc tién t6 ctia
ching xuAt hién & tén phan i thé (vi dy, aralky hodc dialkylamino), s& dugc hiéu la bao
g0m cac gi6i han dugc duara & trén d6i voi “alkyl” va “aryl”. S6 luong cac nguyén tir
cacbon (vi du, Ci-¢) dugc ky hiéu s& doc lap chi sd lwong nguyén tir cacbon trong gdc
alkyl moiety hogc chi phan alkyl ctia phan tir thé 16n hon trong d6 alkyl xuét hién dudi
dang gbc tién td cua né.

7
A

Trong d6 thuat ngtt "dugc thé" chi nhom duge néu & trén trong d6 mot hodc nhiéu
(t5t hon 1a tir 1 dén 6, t6t hon nia 1a tir 1 dén 3) nguyén tir hydro doc 1ap dugc thé bang
(cac) phén tir thé gidng hodc khic nhau. Céc phan tir thé dién hinh bao gdm, nhung
khong giéi han 6, X, Cr-salkyl, Ci-salkoxy, Cs20 xycloalkyl, -ORi3, SRi3, =0, =S, -
C(O)Ru3, -C(S)Rus, =NRus, -C(O)ORu3, -C(S)ORu3, -NRi3R14, -
C(O)NRi3R14, xyano, nitro,  -S(O)2R13, -OS(02)ORis,  -OS(O)2Ri3, hodc -
OP(O)(OR13)(OR14); trong d6 mdi X doc 1ap 1a halogen (F, Cl, Br hodc I), va Ri3 va
Ri4 ddc 14p duge chon tir -H, Ci.6 alkyl va Ci.6 haloalkyl. Theo mdt s6 phuong an, (cac)
phén tr thé doc 1ap duoc chon tir nhém bao gém -F, -Cl, -Br, -1, -OH, triflurometoxy,

etoxy, propyloxy, iso-propyloxy, n-butyloxy, isobutyloxy, t-butyloxy, -SCHs, -
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SC,Hs, nhom formaldehyt, -C(OCH3), xyano, nitro, CF3, -OCF3, amino, dimetylamino,

metyl thio, sulfonyl va axetyl. (Céc) ph?m tr thé duogc vu tién cu thé 1a -F, -Cl hoic -Br.

Hop chit duge md ta trong ban mo ta nay, ching han nhu hop chét nhit dinh c6
cong thire 1, 11, 111, IV, V, VI hodc VII ¢6 thé chira nguyén tir cacbon dugc thé bét ddi
ximg (hodc tdm khong dbi ximg) trong cdu hinh R hogc S. Séng ché bao gdm hdn hop
triét quang, chit ddng phan lap thé tuong d6i hodc tuyét dbi, va hdn hop ctia chit dong

phan 1ap thé twong ddi hoac tuyét dbi.

Hop chét dugc moé ta trong ban md ta nay, khi dugc ky hiéu cu thé 14 chat dong
phan R hoac S, hoac ¢ tén hda hoc hodc & hinh v€, nén dugc hiéu 14n luot 1a chat déng
phan R hodc déng phan S dugc lam giau. Vi dy, theo phuong 4n bét ky trong sd cac
phuong 4n dugc mo ta trong ban mo ta nay, chit ddng phan duogc ky hiéu 1a R hodc S
duoc lam gidu ndy vé co ban ¢ thé 1a khong c6 (vi du, nhé hon 5%, nhé hon 1%, hoic
khong phat hién dugc, nhu duge xac dinh bdi HPLC khong d6i xtmg) chit ddng phan
con lai d6i v6i tim khong ddi ximg twong tmg. Céc chit ddng phan R hogc S duoc lam
gidu c6 thé duoc didu ché bang cac phuong phép dugc 14y 1am vi du trong don nay,
ching han nhu bang cach sir dung chit phu trg khong d6i xtng chang han nhur R- hoic
S-tert-butylsulfinamit trong qué trinh tdng hop. Cc phwong phap khac dé didu ché cac
chit dong phan R hodc S duoc 1am gidu trong ban md ta nay bao gbdm, nhung khong
gidi han &, phuong phap tinh ché HPLC khong dbi xtmg ctia hdn hop ddng phén 14p thé,
chang han nhu hdn hop triét quang. Cc phwong phap chung dé tach cac chit dong phan
1ap thé (chéng han nhu chit ddng phan ddi anh va/hodc chit ddng phan khong d6i quang)
bang cach sir dung HPLC 14 d biét trong linh vuc.

Hop chét dugc md ta trong ban md ta niy ¢ thé tdn tai & dang duge gin nhan
déng vi hodc dang dugc lam giau d@)ng vi chira mdt hodc nhiéu nguyén tir ¢o khéi lugng
nguyén tir hodc sé khéi khac khéi lugng nguyén tir hoic s6 khéi duge tim thdy nhiéu
nhét trong ty nhién. Ddng vi ¢6 thé 1a ddng vi phéng xa hodc khong phéng xa. DPdng vi
ctia nguyén tir chang han nhu hydro, cacbon, phospho, Iuu huynh, flo, clo, va iot bao
gém, nhung khong gidi han & 2H, 3H, 13C, 14C, 15N, 180, 32P, 35S, 18F, 36Cl, va

1251. Hop chit ma chira cac dong vi khac clia cac nguyén tir nay va/hodc cac nguyén tit
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khac trong pham vi cta sang ché nay. Theo mot sd phwong an, mot hodc nhiéu nguyén
t& hydro cua hop chét bat ky trong 36 cac hop chét dugc mo ta trong ban md ta ndy c6
thé duoc thé béng doteri dé tao ra hop chit dugc gén nhan doteri hoac dugc lam giau
doteri trong Ung.

A ?°

Thuat ngir “d6i twong” (theo cach khac dugc goi 1a “bénh nhan”) dugc st dung
trong ban mo ta nay chi dong vét, tot hon 1a dong vat c6 vu, tdt hon nhét 1a con nguoi,

1a doi twgng cua viée diéu tri, quan sat hodc thi nghiém.

Hop chét c6 cong thire I, 11, 10T, IV, V, VI hodc VII ¢6 thé ¢6 céc dang ddng phan
khac nhau. Vi du, nguyén tir cacbon bét ddi xtng bét ky co thé co trong c4u hinh (R),
(S) hoic (R,S, tdt hon 1a trong cAu hinh (R) hodc (S). Cac phan tir thé & lién két d6i hodc
cu thé 1a vong c6 thé c6 m dang cis-( = Z-) hoic trans (= E-). Do do, hop chét c6 thé ¢6
mit dudi dang hdn hop cta chit déng phan hogc t6t hon 1a dudi dang chét ddng phan
tinh khiét, t&t hon 14 du6i dang chit dong phan khong d6i quang tinh khiét hozic chét
ddng phén déi anh tinh khiét.

O do6 dang s6 nhiéu (vi dy, hop chét, muéi) duogc st dung, bao gém dang s it (vi
du, mot hop chét, mot mudi). “Hop chét” khong loai trir (vi dy, trong dang bao ché dugc)
nhiéu hon mot hop chéit c6 cong thic I, I, IIL, IV, V, VI hodc VII (hodc mubi ctia chuing)
c6 mat, “mot” chi thé hién cho dbi tuong khong xac dinh. Do d6, “mot” ¢ thé t6t hon
duoc goi 1a “mdt hodc nhiéu”, theo cach khéc it tdt hon 14 13 “mot”.

Thuat ngit “ché phém”, nhu dugc st dung trong ban md ta nay, dugc dy dinh la
bao gdm san pham chira cac thanh phan cu thé & cac lugng cu thé, ciing nhu san phim
bat ky ma thu dugce, mot cach truc tiép hodc gian tiép, tir t6 hop cua cac thanh phén cu
thé & cac luong cu thé. Theo do, duge phim chira hop chét theo sang ché dudi dang
thanh phan c6 hoat tinh ciing nhu phwong phép didu ché cac hop chit nay ciing 14 mot
phin cta sang ché. Hon thé nita, mot sd dang tinh thé déi véi hop chét c6 thé ton tai
duéi dang da hinh va nhu vay dugc dy dinh dé bao gdm trong séng ché. Ngoai ra, mot
s6 hop chét co thé tao ra solvat véi nude (nghia 13, hydrat) hodc dung méi hitu co thong

thuong va solvat nay ciing duoc du dinh dé bao gdm trong pham vi ctia sang ché.
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Hop chét theo sang ché ciing c6 thé ¢6 mit dudi dang mudi duge dung. Dé sir
dung trong thubce, mudi ciia hop chét theo sang ché nay chi “mubi dugc dung” khong
doc. Cac dang mudi dugc dung bao gém cac mudi axit/anion hodc bazo/cation dugc
dung. Mubi axit/anion dugc dung thudng c6 dang trong d6 nito bazo duge proton héa
véi axit vo co hodc hitu co. Axit vd co hoac hitu co ti€u biéu bao g(‘“)m axit clohydric,
bromhydric, hydriodic, percloric, sulfuric, nitric, phosphoric, axetic, propionic, glycolic,
lactic, suxinic, maleic, fumaric, malic, tartric, xitric, benzoic, mandelic, metansulfonic,
hydroxyetansulfonic, benzensulfonic, oxalic, pamoic, 2-naphtalensulfonic, p-
toluensulfonic, xyclohexansulfamic, salixylic, sacarinic hodc trifloroaxetic. Mubi
bazo/cation duoc dung bao gdm, va khong giéi han & nhom, canxi, cloroprocain, cholin,
dietanolamin, etylendiamin, lithi, magie, kali, natri va k€m.

Sang ché bao gdm trong pham vi clia n6 1a tién dugc chit ciia hop chét theo séng
ché nay. Nhin chung, céc tién duge chét nay 14 cac dAn xuét chirc nang ctia hop chit ma
dé dang chuyén hoa in vivo thanh hop chét duoc yéu ciu. Vi thé, trong phuong phap
didu tri trong sang ché, thuét ngit "dung" s& bao gbm viéc diéu tri cac r6i loan khéc nhau
dugc mo ta béng hop chit duoc boc 16 cu thé hodc béng hop chit ma c6 thé khong duogc
boc 16 cu thé, nhung chuyén hoa thanh hgp chit cu thé in vivo sau khi dung cho ddi
twong. Quy trinh théng thuong dé chon loc va diu ché cac dan xudt tién dugc chit thich
hop duoc md ta trong tai liéu, vi dy, "Design of Prodrugs”, ed. H. Bundgaard, Elsevier,

1985.

Du dinh réng dinh nghia v& phan tir thé hodc bién s6 bat ky & vi tri cu thé trong
phéan tir doc 1ap vadi cac dinh nghia ciia no ¢ bét ctr dau trong phan tir do. Can hiéu rang
céc phan tir thé va mo hinh thé trén hop chit theo sang ché nay c6 thé dugc chon béi
ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat nay dé tao ra hop chét on dinh vé
mit hoa hoc va c6 thé d& dang duoc téng hop bang cac k§ thuat da biét trong linh vurc
k¥ thudt nay cling nhu cac phuong phap néu ¢ day.

Séng ché bao gc‘f)m hop chét duoc mé ta co thé chira méot hodc nhiéu tdm bat dbi
xtmg va vi thé c6 thé khién tao ra chét ddng phan khong dbi quang va chét déng phan
quang hoc. Sang ché bao gbm tat ca cac chét ddng phan khong dbi quang c6 thé ¢6 nhu

véy ciing nhu cdc hdn hop triét quang cua ching, chét ddng phan d6i anh duoc phan giai
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gin nhu tinh khiét ctia ching, tat ca céac chét déng phan hinh hoc c6 thé c6, va mudi
dugce dung cta chung.

Cong thic I, I1, II1, IV, V, VI hodc VII & trén dugc thé hién ma khong c6 hoa hoc
1ap thé xac dinh & céc vi tri nhit dinh. Sang ché bao gbm tht ca cac chit ddng phan lap
thé ¢6 cong thie L, 1L 111, IV, V, VI hodc VII va mudi dugc dung ctia n6. Hon nita, hdn
hop cua céc chit ddng phan lap thé cling nhu céc chét ddng phan lap thé cu thé dugc
phan 14p ciling duoc bao gdbm. Trong sudt tién trinh cta quy trinh téng hop dugc st dung
dé diéu ché hop chit nay hodc trong str dung quy trinh triét quang hoa hodc epime hoa
da biét ddi v6i ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuét nay, san phim cua
céc quy trinh nay c6 thé 12 hdn hop ciia cac chét ddng phén lap thé.

Khi chat hd bién cta hop chit ¢6 cong thie I, 11, 111, IV, V, VI hogc VII ton tai,
sang ché bao gdm céc chat hd bién c6 thé c6 bét ky va mubi dugc dung ctia chiing, va

hén hop cua chiing, trir khi dugc néu cu thé khac di.

Khi hgp chét co cong thae I, 11, II1, IV, V, VI hodc VII va mubi duoc dung cua
n6 ton tai & dang solvat hozc dang da hinh, sang ché bao gdm solvat va dang da hinh ¢
thé c6 bat ky. Loai dung moi ma tao ra solvat khong bi gi6i han cu thé mién 12 dung moi
c6 thé chép nhéan duoc vé mat duge ly. Vi dy, nudc, etanol, propanol, axeton hodc chét

trong tu ¢6 thé duoc st dung.

Thuat ngtr “mudi dugc dung” chi mudi duge didu ché tir axit hodc bazo duge
dung khong doc. Khi hop chit theo sang ché c6 tinh axit, thi mudi trong tng ctia né c6
thé thuén tién duoc diéu ché tir bazo dugc dung khong ddc, bao gém bazo vo co va bazo
hitu co. Khi hop chét theo sang ché ¢6 tinh bazo, thi mudi twong tmg ctia né c6 thé thuan
tién duoc diéu ché tir axit dugc dung khéng ddc, bao gém axit vo co va axit hitu co. Bdi
vi hop chét c6 codng thuc I, 11, III, TV, V, VI hodc VII dugc dy dinh dé st dung trong
duoc phém nén ching t6t hon 1a duge tao ra & dang v& co ban 1a tinh khiét, vi du do tinh
khiét it nhat 12 60%, thich hop hon d tinh khiét it nhat 12 75%, cu thé do tinh khiét it
nhét 12 98% (% (% tinh theo khéi luong trén co s khdi lugng).

Duogc phim theo sang ché chira hop chit dugc thé hién bang cong thue I, 11, 111,
IV, V, VI hoac VII (hodc mubi dugc dung ctia nd) lam thanh phén ¢6 hoat tinh, chét
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mang dugc dung va tuy y thanh phén hodc chit phu trg tri liéu khac. Cac duoc phim
bao gdbm duoc pham thich hop dé dung qua duong miéng, truc trang, cuc bd, va ngoai
duong tiéu hoa (bao gdm duéi da, trong co, va trong tinh mach), mac du dudng thich
hop nhét trong trudng hop nhét dinh bt ky phu thudc vao vat chu cu thé, va ban chat va
murc d0 nghiém trong cua tinh trang bénh ma thanh phan c6 hoat tinh dugc dung. Duge
phdm c6 thé duge trinh bay thuan tién & dang lidu don vi va duoc bao ché bang phuong
phap bét ky trong sé cac phuong phap da biét & trong linh vuc duge pham.

Trong thuc tién, hop chét dugc thé hién béng cong thie I, 1L, 111, IV, V, VI hodc
VII, hoic tién duge chat hodc chét chuyén héa hoac mudi dugc dung ctia no, theo sang
ché nay c6 thé dugc két hop dudi dang thanh phén c6 hoat tinh trong hdn hop tron k¥
v6i chat mang duoc theo k¥ thuat tao hop chét dugc thong thuong. Chat mang c6 thé co
nhiéu dang khac nhau phu thudc vao dang dugc phém mong mubn duoc st dung, vi du
qua duong miéng hodc ngoai duong tiéu héa (bao gbm trong tinh mach). Vi thé, dugc
phim theo sang ché c6 thé dugc trinh bay dudi dang cdc don vi riéng r& thich hop dé
dung qua duong miéng ching han nhu vién nang, vién nhén hogc vién nén mdi dang
chira luong dinh trude ctuia thanh phén ¢6 hoat tinh. Ngoai ra, dugc phém c6 thé dugc
trinh bay dudi dang bdt, dudi dang cdm, duéi dang dung dich, duéi dang hdn dich trong
chit 16ng chira nuéc, dudi dang chét 16ng khong chira nudce, dudi dang nhil twong 16ng
dau trong nuéc hoic duédi dé_mg nhil twvong 1dng nudc trong diu. Ngoai cac dang liéu
thong dung néu & trén, hop chét dugc thé hién bing cong thire I, I1, 11, IV, V, VI hodc
VII, hodc mudi duoc dung ctia né, ciing c6 thé duoc st dung bang phuong tién giai
phong ¢6 kiém soét va/hozc thiét bi phan phdi. Cac dugc phim c6 thé duoc diéu ché
bang phuong phap bét ky trong s6 cac phuwong phap trong nganh dugc. Nhin chung, cac
phwong phap nay bao gdm buéc cho thanh phén c6 hoat tinh két hop véi chit mang ma
c4u thanh mot hodc nhiéu thanh phén can thiét. Nhin chung, dugc phém nay dugc bao
ché bang cach tron déu va k§ thanh phan c6 hoat tinh véi chit mang 16ng hodc chét
mang rdn da nghién min hodac ca hai. Sau d6 san phém nay co thé dugc tao hinh mot

cach thuén loi thanh dang trinh bay mong mudn.

Do d6, dugc phdm theo sang ché c6 thé bao gdm chat mang duoc dung va hop

chét, hodac mudi dugc dung, c6 cong thuc L, I1, ITL, IV, V, VI hoac VII. Hop chét co cong
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thue 1, 11, III, IV, V, VI hoac VII, hodc mubi duoc dung cta nd, cling co thé dugc bao
gbm trong duoc pham két hop véi mot hodc nhiéu hop chit c¢6 hoat tinh tri liéu khac.
Chét mang dugc dugce st dung co thé 13, vi duy, chét rén, chit 16ng hodc chat khi.
Céac vi du vé chat mang rin bao gém lactoza, teralba, sucroza, bdt talc, gelatin, thach,
pectin, acaxia, magie stearat, va axit stearic. Cac vi du vé chit mang 16ng 12 sird duodng,
dau dau phong, diu oliu, va nuéc. Cac vi du vé chat mang khi bao gém cacbon dioxit
va nito. Khi bao ché dugc phdm dbi véi dang lidu ding qua duong miéng, thi moi trudng
duoc thuan loi bt ky cé thé duoc st dung. Vi du, nuéde, glycol, dau, rugu, chit tao
huong, chit bao quan, chét tao mau, va chét tuong tu c6 thé duoc st dung dé tao ra duoc
phim 16ng dung qua dudong miéng chéng han nhu hdn dich, con ngot va dung dich; con
cac chat mang nhu tinh bot, duong, xenluloza vi tinh thé, chét pha loang, chét tao hat,
chét 1am tron, chit lién két, chét phan 1, va chét tuong tu co thé duoc str dung dé tao ra
duoc phim rén dung qua dudng miéng ching han nhu bot, vién nang va vién nén. Do
chiing dé st dung, nén vién nén va vién nang 1a cac don vi lidu dung qua dudng miéng
duoc wu tién tr d6 chit mang duge ran duge st dung. Ty ¥, vién nén c6 thé dugc bao

bang ky thuat chira nudce hodc khong chira nude tiéu chuan.

Vién nén chtra ché phdm theo sang ché nay c6 thé dugc didu ché bang cach nén
hodc duc, tuy y véi mot hodc nhiéu thanh ph'?m can _thiét hodc chét phu trg. Vién nén
duoc nén 6 thé duge didu ché bang cach nén, trong may thich hop, thanh phan ¢6 hoat
tinh & dang chay tu do chéng han nhu bdt hodc hat, tuy y dugce trdn voi chét lién két,
chit 1am tron, chét pha lodng tro, chit hoat dong bé mit hodc chét phan tan. Vién nén
duge duc c6 thé duoc tao ra bing cach duc trong may thich hop, hdn hop ciia hgp chét
dang bot duoc tao 4m v6i chit pha lodng 1ong tro. M&i vién nén t6t hon 1a chua tir
khoang 0,05mg dén khoang 5g thanh phan c6 hoat tinh va mdi vién nhén hogc vién nang
t6t hon 14 chtra tir khoang 0,05mg dén khoang S5g thanh phan c6 hoat tinh. Vi du, dang
phéi tron duge dy dinh dé ding qua dwdng miéng cho ngudi 6 thé chira tir khoang
0,5mg dén khoang 5g hoat chét, dugc tao hop chét véi luong thich hop va thuén tién
cta nguyén liéu chit mang ma c6 thé thay ddi tir khoang 5 dén khoang 95 tong luong

duoc phdm. Dang liéu don vi thuong 1a chira tir khodng Img dén khoang 2g thanh phan
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c6 hoat tinh, thuong 13 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, 500mg, 600mg,
800mg, hoac 1000mg.

Duoc phidm theo sang ché thich hop dé ding ngoai dudng tiéu héa co6 thé dugc
diéu ché duéi dang dung dich hogc hdn dich ctia hop chat hoat tinh trong nuéc. Chét
hoat dong bé mit thich hop co6 thé duoc bao gf”nn chéng han nhu, vi du,
hydroxypropylxenluloza. Dang phén tan cling c¢é thé dugc didu ché trong glyxerol,
polyetylen glycol 16ng, va hdn hgp ctia chiing trong diu. Ngoai ra, chét bao quan c6 thé
duoc bao gdm dé ngan can su phat trién bat loi cia céc vi sinh vat.

Duoc phim theo sang ché thich hop dé ding dé tiém bao gdm dung dich hoic
dang phan tan chira nudc vo trung. Ngoai ra, dugc phim c6 thé ¢6 dang bot v triung dbi
v6i ché pham tiy ing ctia dung dich hodc dang phén tan tiém vo trang nhu vay. Trong
tAt ca cac trudng hop, dang tiém cudi cung phai vo triing va phai 16ng mot cach hiéu qua
dé d& bom bang xi lanh. Dugc phdm phai dn dinh trong cac diéu kién san xuit va bao
quan; vi thé, t&t hon 13 nén duge bao quan chéng lai tac dong lam nhiém bén cta vi sinh
vat ching han nhu vi khudn va ndm. Chit mang c6 thé 12 dung moi hodc mdi trudng
phén tan chira, vi dy, nudc, etanol, polyol (vi du, glyxerol, propylen glycol va polyetylen

glycol 16ng), dau thyc vat, va hdn hop thich hop ciia ching.

Duoc phim theo sang ché c6 thé & dang thich hop dé ding cuc bd chang han nhu,
vi du, khi dung, kem, thubc ma, thude xire, bot ric hoic dang tuong tw. Ngoai ra, dugc
phdm c6 thé & dang thich hop dé st dung trong céc thiét bi 4p da. Cac dang phdi tron
nay c6 thé duge diéu ché, bing cach str dung hop chét dugc thé hién bang cong thuc I,
IL, III, TV, V, VI hoac VII cta sang ché, hoic mudi duoc dung cta nd, thong qua céac
phuong phap xt Iy thong thuong. Vi du, kem hodc thuéc m& duoc bao ché bang cach
tron nguyén li¢u va nude va nude, cung voi tr khoang 5% khéi lwong dén khoang 10%
khéi lugng hop chét, dé tao ra kem hodc thude m& c6 do nhit quan mong mudn.

Dugc phidm theo sang ché nay c6 thé c6 dang thich hop dé dung qua truc trang
trong d6 chit mang 14 chit ran. TSt hon 12 hdn hop nay tao ra thudc dan lidu don vi. Céc
chit mang thich hgp bao gdm bo cacao va cic nguyén liéu khac thudng duge st dung

trong linh vuc k¥ thuat nay. Céc thubc dan c6 thé duge tao ra mot cach thuan loi béng
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cach dau tién tron ché pham véi (cac) chat mang duge lam mém hodc lam néng chay

sau d6 dén 1am lanh va tao hinh trong khudn duc.

Ngoai cac thanh phan chit mang néu trén, thi dugc phdm dugc mo ta & trén co
thé bao gom, néu thich hop, mdt hozic nhidu thanh phin chit mang bd sung ching han
nhu chit pha loang, chét dém, chét tao huong, chét lién két, chit hoat dong bé miit, chét
lam dic, chét 1am tron, chat bao quan (bao gdm chét chdng oxy héa) va chét trong tu.
Ngoai ra, cic chit phu trg khac c6 thé duge bao gbm dé mang dén cho dugc phdm d6
su dé’mg trorong véi mau cua dbi tugng nhan duge du dinh. Dugc phém chira hop chét
duge mo ta bang cong thie I, I, 111, IV, V, VI hoic VII, hodc mudi duge dung ctia nd,

cling c6 thé duoc diéu ché & dang bot hodc cd dang long dam dic.

Nhin chung, mire lidu lwong theo thit twr ndy tir khoang 0,01mg/kg dén khoang
150mg/kg khéi lugng co thé mdi ngdy 14 hitu ich trong diéu tri cac tinh trang bénh dugc
chi dinh & trén hodc theo cach khac tir khoang 0,5mg dén khoang 7g mdi bénh nhan mdi
ngay. Vi dy, bénh viém, bénh ung thu, bénh vay nén, di ung/hen suyén, bénh va cac tinh
trang bénh ly ctia hé mién dich, bénh va céc tinh trang bénh ly ctia hé than kinh trung
uong (CNS), c6 thé duoc diéu tri mot cach hidu qua bang cach dung tir khoang 0,01 dén
50mg hop chat mdi kilogam cua trong luong co thé mdi ngay hoic theo cach khéc tir
khoang 0,5mg dén khoang 3,5g mdi bénh nhan mdi ngay.

Tuy nhién, cin hidu ring mirc lidu cu thé d6i v6i bénh nhan cu thé bt ky s& phu
thudc vao nhiéu yéu td khac nhau bao gé)m dd tudi, khdi luong co thé, stc khoe téng
quat, gidi tinh, ché d6 an, thoi gian dung, duong dung, tbe do bai tiét, td hop thudc va

mirc d6 nghiém trong cua bénh cu thé dang trai qua li¢u phép.

Céc khia canh nay va cac khia canh khac s& trd nén rd rang tir phan mo ta dudi
day cua sang ché.
Vi du thwe hién sang ché

Céc vi du duéi day dugc néu nham minh hoa sang ché tdt hon. Tét ca cac phén
va phén tram 1a theo khéi lugng va tAt ca cac nhiét do 1a o Celsius, trir khi duge néu ro
rang khac di.

Hop chit dugc mo ta trong ban md ta ndy cé thé duoc didu ché theo mot s6 cach
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dua trén cac kién thitc c6 trong ban md ta ndy va quy trinh tdng hop da biét trong linh
vue k¥ thuat. Trong phan mo ta vé cac phuong phép téng hop duge md ta dudi day, can
hiéu réng tAt ca cac diéu kién phan tmg dugc dé xuét, bao gém viéc lwa chon dung moi,
khong khi phan tng, nhiét dd phan Gng, thoi gian thi nghiém va quy trinh lam viéc, ¢6
thé duoc chon 14 cac diéu kién tiéu chuin cho phan tng nay, trir khi dugc chi ra khac.
Cén dugc hiéu boi ngudi ¢ hidu biét trung binh trong linh vue k¥ thuét vé tdng hop hitu
co rang chirc ning c6 trong céac phén khac nhau ctia phan tit nén 1a twong thich véi chét
phan Gng va phan Umg dugc dé xuét. Cac phin tir thé khong twong thich véi diéu kién
phan ung s& 14 rd rang d6i véi ngudi co hiéu biét trung binh trong linh vuc k¥ thuat, va
cac phuong phép thay thé do d6 dugc chi ra. Nguyén liéu ban dau cho cac vi du 12 c6
ban trén thi trudng hodc are duoc didu ché sin bing cdc phuong phap tiéu chuén tir cac
nguyén lidu da biét.

Céc vi du duoc dé xuét & day dé tao diéu kién hiéu hoan chinh hon sang ché. Cac
vi du dudi day nhdm minh hoa céch thirc vi du dé tao ra va thuc hanh dbi tugng cla sang
ché. Tuy nhién, pham vi ctia sang ché khong duoc hiéu 13 bi giéi han & cdc phuong 4n

cu thé dugc boc 16 trong cac vi du nay, ma chi dé minh hoa.

Nghia cua céc tir viet tat nhu sau.

CCly Cacbontetraclorua

EtOAc Etyl axetat

ACN Axetonitril

MeOH Metanol

DCM Diclometan

DIBAH Diisobutylnhom hydrua

EtOH Etanol

NaBH4 Natri borohydrua

NH4Cl Amoni clorua

THF Tetrahydrofuran

K3POq4 Kali phosphat

H» Hydro

DIEA N,N-Diisopropyletylamin

Pd/C Paladi-cacbon

LDA Lithi diisopropylamit

CsF Xesi florua

K>COs3 Kali cacbonat

XPhos 2-(..2’4’6' . .
Triisopropylphenetyl)phenyl)dixyclohexylphosphin
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(SP-4-4)-[2'-Amino[1,1'-biphenyl]-2-

XPhos.Pd.G2 yl]cloro[dixyclohexyl[2',4',6'-tris(1-metyletyl)[1,1'-
biphenyl]-2-yl]phosphin]paladi

Cs2COs Xesi cacbonat

HCl Axit clohydric

HATU Azabenzotriazolyl tetrametyluroni hexaflorophosphat

DAST (N,N-dietylamino)sulfurtriflorua

SOCl, Diclorosulfoxit

HOBT 1-Hydroxybenzotrizol

Pda(dba)s Tris(dibenzylidenaxeton)dipaladi(0)

Pd(dppfH)Cl, [1,1'-Bis(diphenylphosphino)feroxen]dicloropaladi(Il)

ETCI 1-etyl[3-(dimetylamino)propyl]carbodiimit

NCS N-Clorosuxinimit

AIBN Azodiisobutyronitril

NBS N-Bromosuxinimit

TFA Axit 2,2,2-trifloroaxetic

RT Nhiét do phong

min phut

h gio

INT Trung binh

TLC Sic ky 16p mong

Prep - TLC Séc ky 16p méng diéu ché

Prep - HPLC Séc ky 1ong hiéu nang cao didu ché

Téng hop hop chét trung gian:

INTAL:
Br /N
FN

6-bromo-2-(bromometyl)-3-floropyridin

90/319

Dung dich chtta 6-bromo-3-floro-2-metylpyridin (20,17 g, 106,15 mmol) trong
CCly (300 mL), NBS (28,49 g, 160,07 mmol) va benzoyl peroxit (5,17 g, 21,34 mmol)

duoc khuéy hdi luu qua dém trong nito. Phan tng dugc lam ngudi dén nhiét d6 trong

phong. Hon hop tao thanh dugc bd sung dung dich chira nuéc natri bicacbonat bao hoa

va duoc chiét vai etyl axetat. Lép hitu co duge rira bang nude mudi, duoc 1am kho trén

natri sulfat khan, dugc loc va ¢6 dudi ap suét giam. Can thu dugc dugc tinh ché bé“lng

sidc ky cot pha dao C18 rira giai bang HoO/ACN dé tao ra 6-bromo-2-(bromometyl)-3-
floropyridin (13,78 g, Y=48%) la chit rin mau trang. LCMS (ESI, m/z): 270 [M+H]".

INTAZ2:

2-(bromometyl)-6-cloro-3-floropyridin
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Cl

Dung dich chtra 2-cloro-3-floro-6-metylpyridin (23,55 g, 161,787 mmol) trong
ACN (400 mL), NBS (43,06 g, 241,932 mmol) va AIBN (14,10 g, 85,867 mmol) dugc
khudy & nhiét do 80°C qua dém trong nito. Phan tmg dugc lam ngudi dén nhiét d6 trong
phong. Hon hop duge bd sung dung dich chira nude natri bicacbonat bdo hoa va duge
chiét voi etyl axetat. Lép hitu co duge rira bing nudc mubi, dugc lam kho trén natri
sulfat khan, duoc loc va co dudi ap suét giam. Can tao thanh duoc tinh ché bé”mg séc ky
cot pha dao C18 rira giai bing HO/ACN dé tao ra 2-(bromometyl)-6-cloro-3-
floropyridin (18,72 g, Y=52%) la dau mau vang. LCMS (ESI, m/z): 224, 226 [M+H]".

INT A3: 2-(bromometyl)-6-cloro-3,5-dimetylpyrazin

Budce 1: (6-cloro-3,5-dimetylpyrazin-2-yl)metanol

etyl 6-cloro-3,5-dimetylpyrazin-2-carboxylat (0,846 g, 3,941 mmol) dugc hoa
tan trong THF khan trong hydro. Dung dich chira DIBAH (3,9 mL, 3,900 mmol) IM
trong THF duoc bd sung tir tir & nhiét do -30°C~-50°C trong hydro. Hén hgp tao thanh
duoc 1am 4m dén nhiét do trong phong. Sau khi hoan thanh, phan Gmg dugc 1am dung
bang dung dich chira nuéc amoni clorua bdo hoa (20 mL) & nhi¢t d 0~10°C. Dung dich
tao thanh dugc hoa tan bé‘mg nude mudi va duge chiét v6i 50 mL EtOAc dugc rira cing.
Lép hitu co dugc rua béng nuée mudi, duge 1am kho trén natri sulfat khan, dugce loc va
¢d dudi 4p suat giam. Cén tao thanh dugc tinh ché bang sic ky cot silicagel rira giai bang
EtOA¢/ hexan (0~30%) dé tao ra 702 mg hop chit tiéu d 1a chit rin mau tring. LCMS
(ESI, m/z): 173 [M+H]".

Buéc 2: 2-(bromometyl)-6-cloro-3,5-dimetylpyrazin

91



51407 92/319

Br/\(LN
N%
Cl

Dung dich chira (6-cloro-3,5-dimetylpyrazin-2-yl)metanol (0,642g, 3,719 mmol),
triphenylphosphin (2,986 g, 11,385 mmol) trong THF (40 mL) dugc lam lanh dén nhiét
do6 0°C~10°C trong hydro. NBS (2,085 g, 11,715 mmol) trong THF (20 mL) dugc bd
sung vao dung dich & trén. Hon hop phan tng dugc lam 4m dén nhiét do trong phong
va dugc khudy trong 2 gio. Dung dich tao thanh dugc hoa tan bang nude mudi va dugce
chiét v6i 50 mL EtOAc. Lép hitu co dugc rira béng nuée mudi, duge 1am kho trén natri
sulfat khan, duoc loc va cd dudi ap sudt giam. Cian tao thanh duoc tinh ché béng séc ky
cot silicagel rira giai bang EtOAc/ hexan (0~10%) dé tao ra 559 mg hop chét tiéu dé 1a
chét rin mau tring. LCMS (ESL, m/z): 235,237 [M+H]".

INT A4: 2-(bromometyl)-6-cloro-3-metylpyridin
Budc 1: (6-cloro-3-metylpyridin-2-yl)metanol

X

HO
N” >l

B sung NaBH4 (570 mg, 15,066 mmol) ¢ nhiét do 0°C vao dung dich chta
metyl-6-cloro-3-metylpicolinat (2,046 g, 11,023 mmol) trong metanol (30 mL). Hén
hop phan img dugc khudy trong 3 gi& & nhiét do trong phong. Dung dich tao thanh dugc
pha lodng véi nude va duge chiét véi etyl axetat. Lop hitu co duge 1am kho trén natri
sulfat khan, dugc loc va cd dudi ap sudt giam. Can tao thanh dugc tinh ché bang sdc ky
cOt pha ddo C18 rira gidi bang HoO/ACN dé tao ra (6-cloro-3-metylpyridin-2-yl)metanol
(1,23 g Y=71%) la dau mau vang. LCMS (ESI, m/z): 158 [M+H]".

Budc 2: 2-(bromometyl)-6-cloro-3-metylpyridin

X

|

B
r N” >cl

B6 sung tribromophosphin (2,880 g, 10,640 mmol) & nhi¢t do 0°C vao dung dich

chia (2-cloro-5-floropyrimidin-4-yl)metanol (804 mg, 4,946 mmol) trong DCM (10
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mL). Hdn hop tao thanh duge khudy trong 3 gid & nhiét d trong phong. Dung dich phan
tng dugc 1am dimg bang dung dich chita nuéc NH4Cl bdo hoa. Hon hop tao thanh duoc
chiét vai etyl axetat, dugc lam kho trén natri sulfat khan, duoc loc va ¢d dudi ap suét
gidm. Cin tao thanh dugc tinh ché bang sic ky cot pha dio C18 rira gidi bang H2O/ACN
dé tao ra 2-(bromometyl)-6-cloro-3-metylpyridin (326 mg, Y=29%) la diu mau vang.
LCMS (ESI, m/z): 220 [M+H]".

INT AS5: 2-bromo-4-(bromometyl)-5-metylthiazol

Budc 1: (2-bromo-5-metylthiazol-4-yl)metanol

e

1

]
B sung NaBH, (4,474 g, 118,258 mmol) ¢ nhiét d6 0°C vao dung dich chira
metyl 2-bromo-5-metylthiazol-4-carboxylat (5,179g, 21,937 mmol) trong metanol (100
mL) va nude (10mL). Hon hgp phén Gng duge khudy trong 3 gi& & nhiét do trong phong.
Dung dich tao thanh dugc pha lodng véi nuéce va duoc chiét véi etyl axetat. Lép hitu co
duoc lam kho trén natri sulfat khan, duge loc va c6 du6i ap suét giam. Cén tao thanh
duoc tinh ché bang sic ky cot pha ddo C18 rira giai bang H,O/ACN dé tao ra (2-bromo-
5-metylthiazol-4-yl)metanol (1996 mg, Y=44%) la dau mau vang. LCMS (ESI, m/z):

208 [M+H]".

Budce 2: 2-bromo-4-(bromometyl)-5-metylthiazol

e

4

;
B6 sung triphenylphosphin (2,37 g, 9,036 mmol) va cacbon tetrabromua (3,00 g,
9,046 mmol) & nhiét 6 0°C vao dung dich chira (2-bromo-5-metylthiazol-4-yl) metanol
(1,70 g, 8,170 mmol) trong THF (20 mL). Hon hop phan tmg duge khudy trong 3 gid &
nhiét do trong phong. Dung dich tao thanh duoc pha lodng v&i nude va duge chiét voi
etyl axetat. Lép hitu co duge lam kho trén natri sulfat khan, duge loc va c6 dudi ap sudt
giam. Can tao thanh duoc tinh ché bang sic ky cot pha dao C18 rira giai bang H,O/ACN
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dé tao ra 2-bromo-4-(bromometyl)- 5-metylthiazol (890 mg, Y=40%) la dau mau vang.
LCMS (ESI, m/z): 270 [M+H]".
Hop chat dudi day duge tbng hop bing cach sir dung quy trinh & trén hodc cai

bién doi doi v6i quy trinh & trén v§i cac nguyén liu ban dau twong tng.

F
AN
INT A6 Br™ ]
N~
Cl
Cl N\ B
INT A7 \[ f r
N
Cl N
INT A8 ar.
N Br
| AN
INT A9
Br N > Br
B N\ Br
INTA10 r/\[ I
~
N
F
X
INTALL NE”
N__N
\r
Cl
F
Br
INT A12: Br/jij/
F
/N
INT A3 _ ];Br
Cl N

INT A14: 4-cloro-2-(clorometyl)-6-metylpyrimidin
cl /\r/ N | Cl
Nx

Hon hop cta 2-(clorometyl)-6-metylpyrimidin-4-ol (1,87g, 11,792mmol) va
phospho oxyclorua (15 mL) duoc khudy & nhiét d6 80°C trong 1 gid. Hdn hop duge bd
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sung dung dich chira nudc natri bicacbonat bdo hoa dé diéu chinh d6 pH dén 7~8. Hon
hop tao thanh dugc chiét véi DCM (50 mL). Lép hitu co duge rira bang nudce mubi (100
mL), dugc 1am kho trén natri sulfat khan, dugc loc va c6 dudi ap suét giam. Can tao
thanh duoc tinh ché bing sic ky cot pha ddo C18 rira giai bang H,O/ACN dé tao ra 4-
cloro-2-(clorometyl)-6-metylpyrimidin (1,74 g, Y=83%) 1a dau mau vang. LCMS (ESI,
m/z): 177 [M+H]".

INT A15: 2-bromo-6-(bromometyl)-4-floropyridin
Budc 1: 2-bromo-4-floro-6-metylpyridin

E
X

P

N Br
Vao dung dich chtra 2-bromo-6-metylpyridin-4-amin (2,08 g, 11,121 mmol)
trong pyridin florua (30 mL). Dung dich phan tng duoc lam ngudi dén nhiét d6 trong
phong. Dung dich tao thanh dugc pha loang véi nu6ce va duge chiét véi etyl axetat. Lop
hitu co duoc lam kho trén natri sulfat khan, dugc loc va c6 dudi ap suit giam. Cin tao
thanh duoc tinh ché bang sic ky cot pha dao C18 rira giai bang HoO/ACN dé tao ra 2-
bromo-4-floro-6-metylpyridin (669mg, Y=32%) la dau mau vang. LCMS (ESL, m/z):
190, 192 [M+H]".

Budc 2: 2-bromo-6-(bromometyl)-4-floropyridin

F

X

B 7
r N Br

Thuc hién theo quy trinh twong tw quy trinh dugc mo ta trong qua trinh tdng hop
ciua INT A1, 2-bromo-4-floro-6-metylpyridin (341 mg, 1,795 mmol) dugc chuyén hoa
thanh hop chét & tiéu d& (483 g, Y=100%) 14 ddu mau d6. LCMS (ESL, m/z): 270 [M+H]".

INT A16: 2-(bromometyl)-6-cloro-4-xyclopropyl-3- floropyridin

Buéc 1: 6-cloro-3-floro-4-iodo-2-metylpyridin
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Dung dich chita diisopropylamin (13,54 g, 133,809 mmol) trong THF (30 mL)
dugc bd sung ting giot n-Butyl lithi (2,5M) trong hexan (47 mL, 117,500 mmol) & nhiét
do6 -78°C trong hydro. Phan tng dugc khudy & nhiét dd 0°C trong 1 gio. Dung dich chta
6-cloro-3-floro-2-metylpyridin (10,37 g, 71,241 mmol) trong THF (20 ml) dugc bd sung
vao dung dich & trén & nhiét do -78°C. Dung dich tao thanh dugc khqu & nhiét d6 -40°C

trong 1 gi0.

Dung dich chua iot (24,71 g, 97,357 mmol) trong THF (20 ml) duoc bd sung &
nhiét do -78°C. Dung dich duogc khuéy & nhiét do -60°C trong 1 gio. Dung dich phan
tng duoc lam dimg bang dung dich chira nugec NH4Cl bdo hoa. Hoén hop tao thanh dugc
chiét voi etyl axetat. L&p hitu co dugc 1am kho trén natri sulfat khan, dugc loc va ¢
dudi 4p suit giam. Cin tao thanh dugc tinh ché bang sic ky cot pha dao C18 rira giai
bing H,O/ACN dé tao ra 6-cloro-3-floro-4-iodo-2-metylpyridin (13,46g, Y=70%) la
chét rdn mau tring. LCMS (ESIL, m/z): 272 [M+H]".

Budc 2: 6-cloro-4-xyclopropyl-3-floro-2-metylpyridin

B6 sung axit xyclopropylboronic (1207mg, 14,052mmol), paladi(Il) axetat (353
mg, 1,572 mmol), trixyclohexylphosphoni tetrafloroborat (1135 mg, 3,082mmol) va
K3PO4 (6319 mg, 29,769 mmol) trong hydro vao dung dich chira 6-cloro-3-floro-4-iodo-
2-metylpyridin (2083 mg, 7,673 mmol) trong toluen (30 mL) va nuGe (5 mL). Hon hop
phan (mg duoc gia nhiét dén nhiét d6 110°C va duge khudy trong 12 gid. Phan img dugc
lam ngudi dén nhiét do trong phong. Dung dich tao thanh dugc pha loang véi nude va
duoc chiét véi etyl axetat. Lp hitu co dugc lam kho trén natri sulfat khan, duge loc va

¢d dudi 4p suét giam. Cén tao thanh dugc tinh ché bang sic ky cot pha dao C18 rira giai
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bing HyO/ACN d tao ra 6-cloro-4-xyclopropyl-3-floro-2-metylpyridin (1,30g, Y=91%)
[a chét rin mau tring. LCMS (ESI, m/z): 186 [M+H]".

Budce 3: 2-(bromometyl)-6-cloro-4-xyclopropyl-3-floropyridin

Cl X

N
2

Br
Thuc hién theo quy trinh twong tu quy trinh dugc md ta trong qua trinh tdng hop
ctia INT A2, 6-cloro-4-xyclopropyl-3-floro-2-metylpyridin (1,30 g, 7,003 mmol) dugc
chuyén héa thanh hop chat & tiéu dé (302 mg, Y=16%) la ddu mau vang. LCMS (ESI,
m/z): 264 [M+H]".

INT A17: 2-(bromometyl)-6-cloro-3-floro-5- metylpyridin
Budc 1: metyl 3-amino-5-metylpicolinat

HN._

0 X

N

|
@)

Dung dich chtra 3-amino-5-metylpicolinonitril (4,75g, 35,674 mmol) trong dung
dich chira nuée axit clohydric 12M (50 mL) dugc khudy hdi luu trong 24 gid. Sau khi
hoan thanh phan tmg, dung moi dugc lam bay hoi. Cén tao thanh dugc bd sung metanol
(100mL) va 98% axit sulphuric (10 mL). Hon hop phan tmg dugc hdi luu trong 24 gio.
Dung dich tao thanh dwgc diéu chinh do pH dén 7~8 bing dung dich chira nudc natri
bicacbonat bao hoa. Hon hop tao thanh duge chiét véi DCM. Lép hitu co dugc rira bang
nuée mudi, duoc lam kho trén natri sulfat khan, dugc loc va cd dudi ap suét giam dé tao
ra metyl 3-amino-5-metylpicolinat (4,70g , Y=72%) la chét rin mau vang. LCMS (ESI,
m/z): 167 [M+H]".

Budc 2: metyl 3-amino-6-cloro-5-metylpicolinat
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Bé sung NCS (9,20 g, 68,897 mmol) trong hydro vao dung dich chira metyl 3-
amino-5-metylpicolinat (8,5 g, 51,150 mmol) trong ACN (100 mL). Hon hop phan ng
duoc gia nhiét dén nhiét o 70°C va duge khudy trong 12 gid. Phan tng dugc 1am ngudi
dén nhiét do trong phong. Dung dich tao thanh dugc pha lodng véi nudc va duge chiét
vGi etyl axetat. Lop hitu co dugce rira bang dung dich chtra nuée natri bicacbonat bao
hoa, duoc lam khod trén natri sulfat khan, dugc loc va co dudi ap suét giam. Can tao
thanh duoc tinh ché bing sic ky cot pha dao C18 rira giai bing HO/ACN dé tao ra
metyl 3-amino-6-cloro-5- metylpicolinat (6,17g Y=60%) la chét rdn mau vang. LCMS
(ESI, m/z): 201 [M+H]".

Budc 3: metyl 6-cloro-3-floro-5-metylpicolinat

Thuc hién quy trinh trong ty quy trinh duge md ta ¢ bude 1 dé tong hop INT
A15, metyl 3-amino-6-cloro-5-metylpicolinat (5,96 g, 29,708 mmol) dugc chuyén hoa
thanh hop chét & tiéu d& (3,67g, Y=65%) 1a diu mau vang. LCMS (ESI, m/z):204
[M+H]".

Budc 4: (6-cloro-3-floro-5-metylpyridin-2-yl)metanol

A

HO \|
N Cl

Thuc hién quy trinh twong ty quy trinh dugc mo ta ¢ budce 4 dé tébng hop INT A5,
metyl 6-cloro-3-floro-5-metylpicolinat (3,57 g, 18,832 mmol) duogc chuyén héa thanh
hop chét & tidu dé (1,60g, Y=48%) 14 chat rdn mau trang. LCMS (ESI, m/z):176 [M+H]",

Buéc 5: 2-(bromometyl)-6-cloro-3-floro-5-metylpyridin

P F

Br \I
N Cl

Thuc hién quy trinh twong tu quy trinh dugec md ta & budce 1 dé tong hop INT AS,
(6-cloro-3-floro-5-metylpyridin-2-yl)metanol (1,50 g, 8,543 mmol) dugc chuyén hoa
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thanh hop chét & tidu d& (1,93 g, Y=95%) la diu mau vang. LCMS (ESI, m/z): 238
[M-+H]".

INT A18: 2-(bromometyl)-3,5-difloropyridin
Budc 1: 3-amino-5-floropicolinonitril

HaN o~ F

—

NC™ N

Dung dich chtta 5-floro-3-nitropicolinonitril (20,01 g, 119,751 mmol) trong
metanol (250 mL) dugc thdi bang nito va dugc tao ap bang Hy. Dung dich nay duoc bd
sung Pd/C (9,23 g, 86,732 mmol) va dugc khudy trong 16 gid. Sau khi hoan thanh, hdn
hop dugc loc va rira banh loc béng metanol (200 mL x 3). Dich loc dugc loai bd dudi
ap sudt giam dé tao ra 3-amino-5-floropicolinonitril (15,42 g, 94%) 1a chét rin mau vang.

LCMS (ESI, m/z): 138 [M+H]".

Budc 2: metyl 3-amino-5-floropicolinat

Dung dich chira 3-amino-5-floropicolinonitril (17,49g, 127,558 mmol) trong
dung dich chtra nuéce axit clohydric 12M (250mL) duoc hdi luu trong 24 gid. Sau khi
hoan thanh, dung moéi dugc 1am bay hoi. Can tao thanh dugc bd sung metanol (300mL)
va 98% axit sulphuric (60mL). Hon hop phén tmg duge hdi luu trong 24 gid trude khi
n6 duoe lam ngudi dén nhiét dd trong phong. Dung dich tao thanh duoc bd sung dung
dich chira nuéc natri bicacbonat bdo hoa dé didu chinh do pH dén 7~8. Hon hop tao
thanh duoc chiét voi DCM. L6p hitu co duge rira béng nude mudi, duge lam kho trén
natri sulfat khan, duogc loc va cd dudi ap suét giam dé tao ra metyl 3-amino-5-

floropicolinat (16,60 g, Y=76%) la chét rdn mau vang. LCMS (ESI, m/z): 171 [M+H]".

Budc 3: metyl-3,5-difloropicolinat
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B6 sung natri nitrit (13,87 g, 201,028 mmol) vao dung dich chita metyl 3-amino-
5-floropicolinat (16,60g, 97,566 mmol) trong pyridin florua (220 mL). Hén hop duoc
gia nhiét dén 55°C va dugc khudy trong 3 gio. Hon hop phan tmg dugc lam ngudi dén
nhiét do trong phong. Dung dich tao thanh duoc pha lodng v6i nudc va duge chiét voi
etyl axetat. L6p hitu co dugc 1am kho trén natri sulfat khan, duoc loc va ¢d dudi ap suit
giam. Cin tao thanh duoc tinh ché bang séc ky cot pha dao C18 rira gidi bang HoO/ACN
dé tao ra metyl-3,5-difloropicolinat (10,86g, Y=64%) 1a dau mau vang. LCMS (ESI,
m/z): 174 [M+H]".

Budce 4: (3,5-difloropyridin-2-yl)metanol

Feo o F

HO =
N

B sung NaBH4 (7,39 g, 195,335 mmol) & nhiét d¢ 0°C vao dung dich chira
metyl-3,5-difloropicolinat (10,86 g, 62,732 mmol) trong metanol (100 mL) va nudc
(20mL). Hdn hop duoc khudy trong 3 gid & nhiét do trong phong. Dung dich tao thanh
duoc pha lodng véi nude va duge chiét voi etyl axetat. Lp hitu co duge 1am kho trén
natri sulfat khan, duoc loc va ¢ duéi ap suét giam. Cén tao thanh duogc tinh ché béng
sic ky cot pha dao C18 rira giai bing HoO/ACN dé tao ra (3,5-difloropyridin-2-
ylmetanol (8,19g Y=90%) la dau mau vang. LCMS (ESI, m/z): 146 [M+H]".

Budc 5: 2-(bromometyl)-3,5-difloropyridin

Feo o F

Br =
N

Thuec hién quy trinh twong ty quy trinh duge md ta & bude 2 dé téng hop INT AS,
(3,5-difloropyridin-2-yl)metanol (8,19 g, 56,441 mmol) dugc chuyén hoa thanh hop
chét & tidu dé (9,16 g, Y=78%) la dau mau vang. LCMS (ESL, m/z): 208, 210 [M+H]",

INTB1: di-tert-butyl-piperidin-1,4-dicarboxylat
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Bude 1: 1-(tert-butoxycacbonyl)piperidin-4-carboxylic

HO.__O

o=y L

B& sung lithi hydroxit (2,39 g, 99,715 mmol) vao dung dich chira 1-(tert-butyl)
4-metyl piperidin-1,4-dicarboxylat (4,95 g, 20,35 mmol), THF (90 mL), metanol (90
mL) va nude (30 mL). Dung dich nay duoc khudy & nhiét d trong phong qua dém. Hén
hop tao thanh dugc didu chinh d6 pH dén 5 bang dung dich chira nuée HCI IN, duge
chiét véi etyl axetat (500 mL) va dugc rira cing nudc mubi. Lép hitu co dugc lam khd
trén natri sulfat khan, duge loc va cd dudi ap suét giam dé tao ra 1-(tert-butoxycacbonyl)
piperidin-4-carboxylic (4,55 g, tho) 14 chit ran mau trang. San pham tho dugc st dung

truc tiép trong budce tiép theo ma khong can tinh ché. LCMS (ESI, m/z): 230 [M+H]".
Budc 2: di-tert-butyl piperidin-1,4-dicarboxylat
\1/0 o)
.
o=, -

Dung dich chira axit 1-(tert-butoxycacbonyl)piperidin-4-carboxylic (4,55 g, tho),
4-dimetylaminopyridin (0,64 g, 5,24 mmol) va di-tert-butyl dicacbonat (9,02 g, 41,33
mol) trong tert-butanol (50 mL) duoc khudy & nhiét do trong phong qua dém. Dung dich
phan ung dugc gia nhiét dén 30°C va dugc khudy qua dém. Dung moi dugc lam bay hoi
dé loai b6. Can tao thanh duge tinh ché bing sic ky cot silicagel rira giai bang

EtOAc/hexan (0~10%) dé tao ra di-tert-butyl piperidin-1,4-dicarboxylat (5,23 g,
Y=92%) 1a chét rin mau traing. LCMS (ESI, m/z): 286 [M+H]".

INT B2: di-tert-butyl (2R,4R)-2-metylpiperidin-1,4-dicarboxylat

Buéc 1: metyl 2-metylpiperidin-4-carboxylat hydroclorua
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HCI
H
Dung dich chira metyl 2-cloro-6-metylpyridin-4-carboxylat (99,10 g, 533,924
mmol), platin dioxit (10,46 g, 46,064 mmol) va axit axetic (1,0 L) dugc thdi bing nito
va dugce tao ap bang Hy. Hon hop phéan tmg dugc gia nhiét & nhiét do 65°C trong 24 gio.
Sau khi hoan thanh, dung dich phan trng dugc loc va dich loc dugc loai bé dudi ap suét
giam. Can tao thanh dugc bd sung metyl tert-butyl ete (1 L) va dugc khuéy & nhiét do
trong phong. Chét ran tao thanh dugc rira bang metyl tert-butyl ete (2x500 mL), dugc
thu va duge lam kho trong chan khong dé tao ra hop chit & tiéu d& 12 chét rin mau tring

(101,70 ). LCMS (ESL m/z): 158 [M+H]".

Budc 2: metyl-1-(4-metoxybenzyl)-2-metylpiperidin-4-carboxylat

I

Dung dich chta metyl 2-metylpiperidin-4-carboxylat (99,62g, 514,379
mmol), kali cacbonat (284,360 g, 2,058 mol) trong ACN (1,2 L) dugc hoi luu trong 2
gi¢. Phan Umg dugc lam ngudi dén nhiét d6 trong phong. Dung dich tao thanh dugc bd
sung timg giot 4-metoxybenzyl clorua (80,556 g, 514,379 mmol) va dugc khudy qua
dém. Sau khi hoan thanh, hdn hop duoc loc va dich loc dugce loai bé dudi ap suét giam.
Can duoc hoa tan trong EtOAc va duoc bd sung dung dich chtra nudéc HCI 4N dé diéu
chinh do pH dén 1. Lép hitu co duge tach, duge ria bang dung dich chira nuéc natri
bicacbonat bdo hoa va nude mudi, duoc lam kho trén natri sulfat khan, dugc loc va cd
dudi ap sudt giam. Cin tao thanh dugc tinh ché bang sic ky cot pha ddo C18 rira giai
bing HO/ACN dé tao ra metyl 1-[(4-metoxyphenyl)metyl]-2-metyl- piperidin-4-

carboxylat (113,09 g) la dau mau vang. LCMS (ESI, m/z): 278 [M+H]".
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Budce 3: metyl (2R,4R)-1-(4-metoxybenzyl)-2-metylpiperidin-4-carboxylat

Hai chét ddng phan ddi anh ctia metyl 1-(4-metoxybenzyl)-2-metylpiperidin-4-
carboxylat (36,67 g) duoc tach bang cach st dung sic ky khong ddi xtmg. Pha tinh:
CHIRALPAK IA, kich thudc cot: 0,46 cm LD. x 15 cm L, pha ddng: n-hexan/EtOH 0,1%
DIEA=75/25(THE TICH), luu lwong: 1,0 mL/phut, bude séng: UV 210nm, nhiét do:
25°C. Chét ddng phan di anh dugc rira giai diu tién dugce thu dudi dang hop chét & tiéu
dé (20,01 g, hiéu sudt 54,67%; Rr =2,615 phut; LCMS (ESL m/z): 278 [M+H]+), chét
ddng phan dbi anh dwoc rira giai thir hai duge thu dé tao ra 15,88 g, Rr =4,449 phut;
LCMS (ESI, m/z): 278 [M+H]".

Budc 4: metyl-(2R,4R)-2-metylpiperidin-4-carboxylat-hydroclorua
Os O

HCI
N

Dung dich chia metyl (2R,4R)-1-(4-metoxy benzyl)-2-metylpiperidin-4-
carboxylat (50,75g, 182,977 mmol) trong metanol (500 mL) dugc bd sung Pd/C (10,44
g, 98,102 mmol), dugc thdi bing nito va duge tao ap bang Ha. Hon hop dugc gia nhiét
dén 45°C va duoc khudy trong 16 gio. Sau khi hoan thanh, hdn hop tao thanh dugce loc
va béanh loc dugc rira bing metanol (200 mLx3). Dich loc dugc thu va duoc loai bo dudi
ap suét giam. Can tao thanh dugc bd sung 4M HCl/etyl axetat va dugc khudy trong 2
gi0 0 nhi¢t do trong phong. Chét rin duoc thu. Banh loc duoc rira bé”mg etyl axetat va
dugc lam kho trong chén khong dé tao ra metyl (2R,4R)-2-mety! piperidin-4-carboxylat
hydroclorua (32,97 g, Y=93%) la chit rdn mau trang. LCMS (ESI, m/z): 158 [M+H]".
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Budc 5: 1-(tert-butyl)-4-metyl (2R,4R)-2-metylpiperidin-1,4-dicarboxylat

Dung dich chtra (2R,4R)-2-metylpiperidin-4-carboxylat hydroclorua (32,87 g,
169,721 mmol), N,N-diisopropyletylamin (102,58 g,793,702 mmol), N-(4-pyridyl)
dimetylamin (3,14 g, 25,703 mmol) va di-tert-butyl dicacbonat (56,31 g, 258,011 mmol)
trong DCM (500 mL) dugc khudy & nhiét do trong phong trong 2 gid. Dung dich tao
thanh dugc pha lodng véi nudce va dugce chiét véi DCM. Lép hitu co dugc 1am kho trén
natri sulfat khan, duoc loc va ¢6 dudi ap suét giam. Cén tao thanh duoc tinh ché béng
sic ky cot silicagel (chat pha lodng: 0~100% hexan/DCM) d¢ tao ra 1-(tert-butyl) 4-
metyl (2R,4R)-2-metylpiperidin-1,4- dicarboxylat (37,11 g, Y=84,97%) la diu mau
vang. LCMS (ESI, m/z): 258 [M+H]".

Budc 6: axit (2R,4R)-1-(tert-butoxycacbonyl)-2-metylpiperidin-4-carboxylic

Os_OH

N
|

Boc

Hon hop cua 1-(tert-butyl) 4-metyl (2R,4R)-2-metylpiperidin-1,4-dicarboxylat
(37,11 g, 144,214 mmol) trong THF (260 mL) va nuéc (130 mL) duogc bd sung lithi
hydroxit (16,95 g, 707,775 mmol). Hon hop phéan tng duoc khudy & nhiét do trong
phong qua dém. Dung dich tao thanh dugc bd sung dung dich chira nuge HCl 1IN dé
didu chinh d6 pH dén 3~4 va duoc chiét vdi etyl axetat. Lop hitu co dugc rira bang nuée
mudi, duge 1lam kho trén natri sulfat khan, va dugce cd dudi ap suét giam dé tao ra axit
(2R,4R)-1-(tert-butoxycacbonyl)-2-metyl piperidin-4-carboxylic (39,5 g, tho) la dau
mau vang. LCMS (ESI, m/z): 244 [M+H]".

Budce 7: di-tert-butyl-(2R,4R)-2-metylpiperidin-1,4-dicarboxylat
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4R)-1-(tert-butoxycacbonyl)-2-metylpiperidin-4-

carboxylic (39,5 g, thd), N-(4-pyridyl)-dimetylamin (4,84 g, 39,618 mmol) va di-tert-
butyl-di-cacbonat (63,94 g, 292,972 mmol) trong tert-butanol (400 mL) dugc khudy &

nhiét do trong phong qua dém trong nito. Sau khi hoan thanh, dung dich tao thanh duoc

pha lodng vé&i nuéce va duge chiét vai etyl axetat. Lop hitu co duge rira bang nudc mudi,

duoc 1am kho trén natri sulfat khan, va dugc co dudi ap suét giam. Cén tao thanh boi

sac ky cot silicagel (chat pha lodng: 0~10% etyl axetat/ hexan) dé tao ra di-tert-butyl

(2R,4R)-2-metylpiperidin-1,4-di-carboxylat (35,7 g, Y=73%) la chét rdn mau tréng.

LCMS (ESI, m/z): 300 [M+H]".

Hop chét duéi day dugc tbng hop bang cach st dung quy trinh & trén voi cac

nguyén liéu ban dau tuong tng.

o\/oﬁ/

INT B3 O
'Tl v,
Boc
) O\|/
INT B4
N
Boc

INT B5: metyl 1-(3-cloro-2-florobenzyl)-2- etylpiperidin-4-carboxylat

Budce 1: metyl 2-vinylisonicotinat

OO
l X
N
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B sung tributyl(vinyl)stanan (7,44 g, 23,46 mmol),
tetrakis(triphenylphosphin)paladi (1,72 g, 1,49 mmol) va xesi florua (4,37 g, 28,77
mmol) trong hydro vao dung dich chira metyl 2-bromoisonicotinat (3,05 g, 14,12 mmol)
trong 1,4-dioxan (60 mL). Hon hgp phan tmg duoc khudy & nhiét do 80°C trong 4 gio.
Sau khi 1am nguéi dén nhiét do trong phong, hdn hop tao thanh duge pha loang véi etyl
axetat (50 mL) va dugc lgc. Dich loc dugce co6 dudi ap suét giam. Cén tao thanh duoc
tinh ché bang sic ky cdt trén silicagel rira giai bing etyl axetat/hexan (10%~30% dé tao
ra metyl 2-vinylisonicotinat (1,65 g) 1a dau mau vang nhat. LCMS (ESL, m/z): 164
[M+H]".

Budce 2: metyl 2-etylpiperidin-4-carboxylat

Os_O-_

N
H

Vao dung dich chira metyl 2-vinylisonicotinat (1,65 g, 10,11 mmol) trong HOAc
(30 mL) duoc bd sung PtO; (0,48 g, 2,11 mmol). Hon hop duge théi bang nito va duoc
tao ap bang Ha. Hon hop phan tmg dugce khudy & nhiét do 65°C trong 16 gio. Hon hop
tao thanh duoc lam ngudi dén nhiét d6 trong phong va dugce loc. "Bénh loc duoc rira véi
HOAc (3x50 mL) va dich loc duge ¢ trong chén khong tao ra metyl 2-etylpiperidin- 4-
carboxylat tho (1,83 g) 1a dau mau vang nhat. LCMS (ESI, m/z): 172 [M+H]".

Budce 3: metyl 1-(3-cloro-2-florobenzyl)-2-etylpiperidin-4-carboxylat

OO

Cl
B6 sung K2COs (4,65 g, 33,65 mmol) va 1-(bromometyl)-3-cloro-2-florobenzen
(3,05 g, 13,06 mmol) vao dung dich chira metyl 2-etylpiperidin-4-carboxylat (1,83 g,
10,50 mmol) trong ACN (30 mL). Hon hop phan Gng duoc khudy & nhiét do trong phong
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trong 16 gid. Hén hop tao thanh duoc pha lodng véi etyl axetat (50 mL) va duge loc.
Banh loc duoc rira véi etyl axetat (3x50 mL) va dich loc duge ¢ trong chan khong. Can
tao thanh duoc tinh ché bang sic ky cot trén silicagel rira giai bang etyl axetat/hexan
(0%~30%) dé tao ra metyl 1-(3-cloro-2- florobenzyl)-2-etylpiperidin-4-carboxylat (2,36
g)la dau khong mau. LCMS (ESL, m/z): 314 [M+H]".

INT B6: metyl 1-(3-cloro-2-florobenzyl)-2,6- dimetylpiperidin-4-carboxylat

Budc 1: metyl 2,6-dimetylpiperidin-4-carboxylat

OO

H

Dung dich chtra metyl 2,6-dimetylisonicotinat (1,92¢g, 11,623mmol), platin dioxit
(236 mg, 1,039 mmol) trong axit axetic (20 mL) duoc thdi bang nito va dugc tao ap
bang Ha. Hon hop phén tmg duoc gia nhiét & nhiét o 65°C trong 24 gio. Sau khi hoan
thanh, hdn hop tao thanh dugc loc va dich loc dugc loai bo dudi ap suét giam. Can tao
thanh dugc bd sung metyl tert-butyl ete (20 mL) va duogc khudy & nhiét do trong phong
trong 1 gio. Chét ran dugc thu va duoc lam kho trong chén khong dé tao ra metyl-2,6-
dimetyl- piperidin-4-carboxylat (1,72 g Y=94%) la chit rdn mau trang. LCMS (ESI,
m/z): 172 [M+H]".

Buge 2: metyl 1-(3-cloro-2-florobenzyl)-2,6-dimetylpiperidin-4-carboxylat

0 8

Cl
B6 sung 1-(bromometyl)-3-cloro-2-florobenzen (830mg, 3,714mmol) va K»COs3
(1,26g, 9,117mmol) & nhiét do trong phong vao dung dich chira metyl 2-metylpiperidin-
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4-carboxylat (520 mg, 3,037mmol) trong axetonitril (30ml). Hon hop tao thanh duoc
khudy trong 3 gi¢ & nhiét do trong phong trude khi néd duge loc. Dich loc dugc loai bo
du6i ap suat giam. Cin tao thanh dugc tinh ché bang sic ky cot pha ddo C18 rira giai
bing H,O/ACN dé tao ra metyl-1-(3-cloro-2-florobenzyl)-2,6-dimetyl-piperidin-4-
carboxylat (500 mg Y=52%) la dau mau vang. LCMS (ESI, m/z): 314 [M+H]".

Hop chéit dudi day duoc tdng hop bang cach st dung quy trinh & trén vdi céc

nguyén liéu ban dau tuong tmg.

z

INT B7

Cl

INT C1: di-tert-butyl (2R,4R)-4-((6-cloro-5- floropyridin-2-yl)metyl)-2

metylpiperidin-1,4-dicarboxylat

OYO

: F
0 N \/@ LDA -70°C
Br =
ey N~ >cl
Boc

Dung dich chtra diisopropylamin (928 mg, 9,171 mmol) trong THF (2 ml) dugc
lam lanh dén nhiét dd -70~80°C trong hydro. n-Butyl lithi 2,5 M trong THF (4,0 ml, 10

mmol) dugc bd sung va dung dich tao thanh dugc khqu & nhiét dd 0°C trong 30 phut.
Sau do, dung dich chira INT B2 (1,28 g, 4,275 mmol) trong THF (4 ml) duoc bd sung
tir tir va phan tng dwoc khudy & nhiét do -50°C~ -70°C trong 1 gio.

Dung dich chira INT A2 (1094 mg, 4,874 mmol) dugc bd sung vao dung dich &
trén va dung dich phan tmg dugc khudy & nhiét do -70°C dén ~80°C trong 2 gio. Sau
khi hoan thanh, dung dich tao thanh dugc lam dung béng dung dich chtra nuéc amoni

clorua bao hoa (50 mL) va duogc chiét voi EtOAc (100 ml x 3). Lop hitu co duge cd
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dudi ap suét giam. Cin tao thanh duoc tinh ché bing sic ky pha dao C18 rira giai bing
H,O/ACN dé tao ra 879 mg hop chét tiéu d&. LCMS (ESL, m/z): 443 [M+H]".
Hop chét dudi day duge tdng hop bang cach st dung quy trinh & trén véi cac

nguyén li€u ban dau twong (mg.

INT C2

INT C3

INT C4

INT C5

N
éoc

INT C6: di-tert-butyl (2R,4R)-4-((6-cloro-3,5-d ifloropyridin-2-yl)metyl)-2-

metylpiperidin-1,4-dicarboxylat

Budec 1:  di-tert-butyl-(2R,4R)-4-((3,5-difloropyridin-2-yl)metyl)-2-metyl-
piperidin-1,4-dicarboxylat
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Thuc hién theo quy trinh twong tu quy trinh dugc md ta trong qué trinh tdng hop
cua INT C1, INT A18 (5,62 g, 27,019 mmol) va INT B2 (5,98 g, 19,973 mmol) dugc
chuyén héa thanh hop chét & tiéu d& (7,47 g, Y=88%) la ddu mau vang. MS: 427 [M+H]".

Budc 2: 2-(((2R,4R)-1,4-bis(tert-butoxycacbonyl)-2-metylpiperidin-4-
ylmetyl)- 3,5-difloropyridin-1-oxit

B4 sung m-cloroperoxybenzoic (6,12 g, 35,465 mmol) & nhiét do 0°C vao dung
dich chtra di-tert-butyl (2R,4R)-4-((3,5-difloropyridin-2-yl)metyl)-2-metyl-piperidin-
1,4-dicarboxylat (7,47 g, 17,515 mmol) trong DCM (60 mL). Hon hop phan Gmg duoc
khudy trong 4 gid & nhiét do trong phong. Dung dich tao thanh dugc pha loéng vdi nude
va duoc chiét vai etyl axetat. Lop hitu co duge 1am kho trén natri sulfat khan, dugc loc
va ¢ dudi ap sudt giam. Can tao thanh dugce tinh ché bang sic ky cot pha dao C18 rira
giai biang H,O/ACN dé tao ra 2-(((2R,4R)-1,4-bis(tert-butoxycacbonyl)-2-
metylpiperidin-4-yl)metyl)-3,5-difloropyridin-1-oxit (2,06 g Y=27%) la dau mau vang.
MS: 443 [M+17]".

Budc 3: di-tert-butyl-(2R,4R)-4-((6-cloro-3,5-difloropyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat

B4 sung phospho oxyclorua (6,41 g, 41,805 mmol) & nhigt d§ 0°C vao dung dich
chtra 2-(((2R,4R)-1,4-bis(tert-butoxycacbonyl)-2-metylpiperidin-4-yl)metyl)-3,5-
difloropyridin 1-oxit (2,06 g, 4,656 mmol) trong DMF (10 mL). Hon hop phan tng duge
khudy trong 4 gio & nhiét do trong phong. Dung dich tao thanh dugc pha lodng v6i nudce

va duge chiét véi etyl axetat. Lép hitu co duge lam kho trén natri sulfat khan, duogc loc
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va ¢6 duéi ap suét giam. Cin tao thanh dugce tinh ché bang sic ky cot pha dao C18 rira
oiai bang HO/ACN dé tao ra di-tert-butyl-(2R,4R)-4-((6-cloro-3,5-difloropyridin-2-
yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (1,23 g Y=57%) la dau mau vang. MS: 461
[M+1]".

Vidul

Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

Budce 1: metyl 1-(3-cloro-2-florobenzyl)piperidin-4-carboxylat

0s O

Cl

Bé sung K,COs (3,15 g, 22,79 mmol) va 1-(bromometyl)-3-cloro-2-florobenzen
(1,91 g, 8,55 mmol) vao dung dich chtra metyl piperidin-4-carboxylat (1,04 g, 7,26
mmol) trong ACN (10 mL). Hdn hgp phan tmg dugc khudy & nhiét do trong phong trong
16 gid. Hon hop duge pha lodng voi etyl axetat (50 mL) va duoc loc. Banh loc dugc rira
v6i etyl axetat (3x50 mL) va dich loc dugc két hop va duge co dudi ap sudt giam. Cin
tao thanh duoc tinh ché bang sic ky cot trén silicagel vdi (etyl axetat/hexan, 0%-30%)
d4 tao ra metyl 1-(3-cloro-2-florobenzyl) piperidin-4-carboxylat (1,69 g) 1 dau khong
mau. LCMS (ESI, m/z): 286 [M+H]".

Buéc 2: metyl 4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-tloro-
benzyl) piperidin-4-carboxylat
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Dung dich chtra metyl 1-(3-cloro-2-florobenzyl)piperidin-4-carboxylat (1,18 g,
4,13 mmol) trong THF (15 mL) dugc lam lanh dén nhiét d6 -70°C trong hydro trude khi
LDA trong hexan (2M, 5 mL) duoc bd sung ting giot. Hon hgp phan Gmg duoc Kkhudy
& nhiét do -70°C trong 30 phut. Dung dich chira INT A1 (1,43 g, 5,32 mmol) trong THF
(5 mL) duogc bd sung. Hon hop duoc khudy & nhiét do -70°C trong 90 phut trudc khi nd
duoc lam dimg bang dung dich chira nudc amoni clorua bdo hoa (20 mL) va dugc chiét

v6i etyl axetat (3x50 mL).

L6p hitu co két hop dugc 1am khd trén natri sulfat khan, dugc loc va ¢6 dudi &p
suit giam. Can tao thanh dugc tinh ché bing sic ky cot trén silicagel bang etyl
axetat/hexan (0%~30) dé tao ra metyl 4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-
cloro-2-florobenzyl)- piperidin-4-carboxylat (480 mg) 1a dau mau vang nhat. LCMS
(ESI, m/z): 473 [M+H]".

Buéc 3: metyl  4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floropyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)piperidin-4-carboxylat

F

Cl
B sung tert-butyl 3-amino-5-metyl-1H-pyrazol-1-carboxylat (95 mg, 0,48
mmol), Xphos.Pd.G2 (39 mg, 0,05 mmol), Xphos (25 mg, 0,057 mmol) va Cs,CO3 (282

mg, 0,87 mmol) trong hydro vao dung dich chira metyl 4-((6-bromo-3-floropyridin-2-
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yl)metyl)-1-(3-cloro-2- florobenzyl)piperidin-4-carboxylat (201 mg, 0,42 mmol) trong
1 4-dioxan (10 mL). Hdn hop phan tmg dugc khudy ¢ nhiét o 110°C trong 2 gio. Hon
hop dugc lam ngudi dén nhiét do trong phong va duoc rét vao nude (50 mL). Hon hop
tao thanh dugc chiét vé6i etyl axetat (3x50 mL). Lép hitu co Kkét hop dugc cod dudi ap
sudt giam va cin tao thanh dugc tinh ché bing sic ky cot trén silicagel voi (etyl
axetat/hexan=10%~50%) dé tao ra metyl 4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-
pyrazol-3-yl)amino)-3-ﬂoropyridin—2-yl)mety1)-1-(3-cloro-2-ﬂorobenzyl)piperidin-4-
carboxylat (79 mg) la chét rin mau tréng nhat. LCMS (ESI, m/z): 590 [M+H]".

Budc 4: metyl 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylat

Cl

B6 sung TFA (5 mL) vao dung dich chira metyl 4-((6-((1-(tert-butoxycacbonyl)-
5-metyl-1H-pyrazol-3-yl)amino)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)piperidin-4- carboxylat (79 mg, 0,13 mmol) trong DCM (5 mL). Hon hop
phan tng duoc khudy & nhiét do trong phong trong 2 gio trude khi n6 dugce lam dung
bang dung dich chtta nuc NaHCOs bédo hoa (20 mL). Hon hop duge chiét v6i DCM
(20 mL). L6p hitu co duge 1am kho trén natri sulfat khan, dugc loc va dich loc dugc co
trong chan khong dé tao ra metyl 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl) metyl)piperidin-4-carboxylat (68 mg) 1a chét ran mau
vang nhat. LCMS (ESI, m/z): 490 [M+H]".

Bude 5: Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
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B& sung natri hydroxit (46 mg, 1,15 mmol) vao dung dich chtra metyl 1-(3-cloro-
2-florobenzyl)-4-((3-floro-6-((5-metyl- 1 H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)piperidin-4-carboxylat (68 mg, 0,13 mmol) trong MeOH (3 mL) va nudc (1
mL). Hdn hop phan tng dugc khudy & nhiét o 70°C qua dém. Hon hop duge c6 dudi
ap suAt giam. Can tao thanh dugc bd sung axit clohydric dung dich chira nuéc dé didu
chinh pH=6~7. Han hop duge chiét véi etyl axetat (3x20 mL). Lép hitu co két hop dugc
6 dudi ap sudt giam. Cin tao thanh dugc tinh ché bang HPLC diéu ché dé tao ra axit 1-
(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl- 1H-pyrazol-3-yl)amino)pyridin-2-yI)
metyl)piperidin-4-carboxylic (38 mg) la chét rén mau tring nhat. LCMS (ESI, m/z): 476
[M+H]".

'H NMR (400 MHz, MeOD) & 7,72 (t, J = 7,2 Hz, 1H), 7,53 (t, ] = 6,4 Hz, 1H),
7,46 (t, 1 =9,2 Hz, 1H), 7,32 (t, J = 7,6 Hz, 1H), 7,11 (d, ] = 6,4, 1H), 6,08 (s, 1H), 4,40
(s, 2H), 3,41 (d, J = 11,6 Hz, 2H), 2,97-2,89 (m, 2H), 2,89 (s, 2H), 2,30-2,11 (m, 5H),
1,79 (t, J=12,5, 2H).

Vidu2

Axit 1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

Busc 1: metyl 4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-floro-
benzyl)-2-etyl piperidin-4-carboxylat
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Cl

Thuec hién quy trinh twong tu quy trinh dugc mo ta & bude 2 dé tdng hop vidu 1,
INTB5 (1,10 g, 3,51 mmol) vaINT A1 (1,19 g, 4,43 mmol) dugc chuyén hoéa thanh hop
chét & tiéu dé (1,07 g) 1a diu mau vang nhat. LCMS (ESI, m/z): 501 [M+H]".

Busc 2: metyl  4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-etylpiperidin-4-

carboxylat
F
0 —
N
0 }\] / N- N, Boc
N
—
N
F
Cl

Thuc hién quy trinh twong ty quy trinh duqb md ta & budc 3 dé tdng hop vidu 1,
metyl 4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
etylpiperidin- 4-carboxylat (208 mg, 0,41 mmol) dugc chuyén hoa thanh hgp chét & tiéu
d2 (201 mg) 1a ddu khdéng mau. LCMS (ESL, m/z): 618 [M+H]".

Budc 3: metyl 1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl) amino)pyridin-2-yl)metyl)piperidin-4-carboxylat
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F

Cl

Thuc hién quy trinh twong t quy trinh duge mo ta & budc 4 dé tbng hop vi du 1,
metyl 4-((6-((1-(tert-butoxycacbonyl)-5-metyl- 1H-pyrazol-3-yl)amino)-3-floropyridin-
2-yl) metyl)- 1-(3-cloro-2-florobenzyl)-2-etylpiperidin-4-carboxylat (201 mg, 0,33
mmol) dugc chuyén hoa thanh hop chét & tiéu d& (170 mg) 1a chét rdn mau vang nhat.

LCMS (ESL, m/z): 518 [M+H]".

Busc 4: axit 1-(3-cloro-2-florobenzyl)-2-etyl-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino) pyridin-2-yl)metyl)piperidin-4-carboxylic

E
o) —

HO \
N/

N~
—
N

M

Cl

Thye hién quy trinh twong tw quy trinh duge md ta & bude 5 dé tong hop vi du 1,
metyl l-(3-cloro-2-ﬂorobenzyl)-2-etyl-4—((3-ﬂoro-6-((5-mety1—1H-pyrazol-3-yl)amino)
pyridin-2-yl)metyl)piperidin-4-carboxylat (170 mg, 0,33 mmol) dugc chuyén hoa thanh
hop chit & tiéu d& (23 mg) 1a chit rin mau tring nhat. LCMS (ESI, m/z): 504 [M+H]".
'H NMR (400 MHz, MeOD) & 7,73-7,67 (m, 1H), 7,64-7,47 (m, 2H), 7,38-7,31 (m, 1H),
6.92-6,88 (m, 1H), 6,02 (s, 1H), 4,40 (s, 2H), 3,75-3,67 (m, 1H), 3,53-3,36 (m, 3H),
3,27-3,04 (m, 2H), 2,39 (s, 3H), 2,31-2,05 (m, 3H), 1,91-1,77 (m, 2H), 1,09 (t, T = 7,2
Hz, 3H).

Vidu3
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Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)mety1)-2,6-dimetylpiperidin-4-carboxylic

Budc 1: metyl-4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-

florobenzyl)-2,6- dimetylpiperidin-4-carboxylat

F

Cl
Thuc hién quy trinh twong ty quy trinh duge mo ta ¢ bude 2 dé tbng hop vidu 1,
INT B6 (604mg, 1,929mmol) duge chuyén héa thanh hop chit & tiéu dé (443 mg,
Y=46%) 1a ddu mau vang. LCMS (ESL, m/z): 503 [M+H]".

Budc 2: Metyl 1-(3-cloro-2-florobenzy1)-4-((3-floro-6-((5-mety1-1-((2-

(trimetylsilyl)- etoxy)metyl)-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2,6-
dimetylpiperidin-4-carboxylat

B6 sung S-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H- pyrazol-3-amin (328 mg,
1,443 mmol), XPhos.Pd.G2 (98 mg, 0,125 mmol), Xphos (121 mg, 0,254 mmol) va
Cs2CO;3 (570 mg, 1,749 mmol) trong hydro vao dung dich chua metyl-4-((6-bromo-3-
floropyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2,6-dimetylpiperidin-4-carboxylat
(391 mg, 0,779 mmol) trong 1,4-dioxan (20 ml). Hon hop duoc gia nhiét dén nhiét do
110°C va duoc khudy trong 5 gid. Phan Gng duge lam ngudi dén nhiét do trong phong.

Dung dich tao thanh dugc pha lodng véi nudce va duge chiét véi etyl axetat. L6p hitu co
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duoc 1am kho trén natri sulfat khan, dugc loc va c6 dudi ap suét giam. Can tao thanh
duoc tinh ché bing séc ky cot pha ddo C18 rira giai bang HoO/ACN dé tao ra metyl 1-
(3-cloro-2-florobenzyl)-4- ((3-floro-6-((5-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2,6-dimetylpiperidin-4-carboxylat (295 mg,
Y=58%) la ddu mau vang. LCMS (ESL, m/z): 648 [M+H]".

Bude 3: metyl-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yDamino) pyridin-2-yl)metyl)-2,6-dimetylpiperidin-4-carboxylat

B6 sung TFA (10 mL) vao dung dich chira metyl 1-(3-cloro-2-florobenzyl)-4-((3-
floro-6-((5-metyl-1-((2- (trimetylsilyl)etoxy)metyl)-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)-2,6-dimetylpiperidin-4-carboxylat (295mg, 0,455mmol) trong DCM (1 mL).
Hén hop phan tng duge khudy & nhiét d trong phong trong 2 gid trude khi n6 duoc
lam dung bang dung dich natri bicacbonat bdo hoa (50 mL). Sau do, hdn hop tao thanh
dugc chiét véi DCM (50 mL). L6p hitu co dugc rira béng nude mudi (100 mL), dugc
lam kho trén natri sulfat khan, dugc loc va cd dudi ap sudt giam. Can tao thanh dugc
tinh ché bang sic ky cot pha dao C18 ria giai bang H,O/ACN dé tao ra metyl-1-(3-
cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)metyl)-2,6-dimetylpiperidin-4-carboxylat (171 mg, Y= 73%) la ddu mau vang.
LCMS (ESL m/z): 518 [M+H]".

Buéc 4: Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-2,6-dimetylpiperidin-4-carboxylic
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Cl

Thuc hién quy trinh twong tu quy trinh duwoc mo ta 6 budce 5 dé tong hop vi du 1,
Metyl-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3 -yl)amino)
pyridin-2-yl)metyl)-2,6-dimetylpiperidin-4-carboxylat (97 mg, 0,187 mmol) dugc
chuyén héa thanh hop chét & tieu dé (15 mg) 1a chit rin mau trang. LCMS (ESI, m/z):
504[M+H]". 'H NMR (400 MHz, DMSO) & 9,07 (s, 1H), 7,59 (s, 1H), 7,39 (m, 2H),
7,16 (s, 1H), 7,03 (m, 1H), 6,17 (s, 1H), 4,03 (s, 2H), 3,66 (s, 2H), 2,78 (s, 1H), 2,67 (s,
1H), 2,43 (s, 1H), 2,33 (s, 1H), 2,16 (s, 3H), 2,05 (d, ] = 12,7 Hz, 2H), 1,24 (s, 3H), 0,86
(d, J=5,7 Hz, 3H).

Vi du 4

Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-(thiazol-2-ylamino)pyridin-2-
yDmetyl)-2- metylpiperidin-4-carboxylic

Buée 1: metyl 4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)
-2-metylpiperidin-4-carboxylat

F
_0._0

\_/
N Br

-

Cl

Thuc hién quy trinh tuong ty quy trinh dugc mo ta & budce 2 dé tong hop vi du 1,
INT B7 (2,12 g, 4,963 mmol) va INT Al (1,52 g, 6,802 mmol) dugc chuyén hoéa thanh
hop chét & tiéu d& (904 mg) 1a diu mau vang. LCMS (ESL, m/z): 467, 469 [M+H]".
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Buéc 2: metyl 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-(thiazol-2-ylamino)
pyridin-2-yl) metyl)-2-metylpiperidin-4-carboxylat

Cl

B sung thiazol-2-amin (53 mg, 0,53 mmol), tris(dibenzylidenaxeton)dipaladi
(157 mg, 0,17 mmol), brettphos (99 mg, 0,18 mmol) va Cs>COs3 (346 mg, 1,06 mmol)
trong hydro vao dung dich chia metyl 4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(3-
cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (151 mg, 0,31 mmol) trong 1,4-
dioxan (5 mL). Hn hgp phan tng duoc khudy & nhiét do 110°C trong 4 gio. Hon hop
duoc lam ngudi dén nhiét do trong phong va dugc rot vao nudce (50 mL). Hon hop duge
chiét voi etyl axetat (3x50 mL). Lép hitu co két hop duoc cd dudi ap suét giam. Cin tao
thanh dugc tinh ché bang sic ky cot trén silicagel v6i (etyl axetat/hexan =20%~100%)
dé tao ra metyl 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-(thiazol-2-ylamino)pyridin-2-
yl)metyl)-2-metylpiperidin-4-carboxylat (130 mg) Ia chét rdn mau vang nhat. LCMS
(ESI, m/z): 507 [M+H]".

Budce 3: Axit 1-(3-cloro-2-florobenzy1)-4-((3-floro-6-(thiazol-2-
ylamino)pyridin-2-yl)metyl)- 2-metylpiperidin-4-carboxylic

Cl

Thuc hién quy trinh twong ty quy trinh duoc md ta & bude 5 dé tong hop vidu 1,
metyl 1-(3-cloro-2-florobenzyl)-4-((3-floro-6-(thiazol-2-ylamino)pyridin-2-yl)metyl)-
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2- metylpiperidin-4-carboxylat (130 mg, 0,26 mmol) duoc chuyén hoa thanh hop chét
& tidu d8 (14 mg) 1a chat rén mau vang nhat. LCMS (ESL, m/z): 493 [M+H]". '"H NMR
(400 MHz, MeOD) & 7,75-7,67 (m, 1H), 7,63-7,53 (m, 2H), 7,46 (d, J = 4,0 Hz, 1H),
7,41-7,30 (m, 1H), 7,11-7,01 (m, 2H), 4,40 (d, J = 12,4 Hz, 2H), 4,04-3,90 (m, 1H),
3,66-3,36 (m, 4H), 2,43-2,19 (m, 2H), 2,11-19,2 (m, 2H), 1,63 (s, 3H).

Vidus

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((3-metyl-1H-pyrazol-5-
yl)amino) pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Buse 1: di-tert-butyl-(2R,  4R)-4-((6-cloro-5-floropyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat

0
P

Dung dich chira diisopropylamin (928 mg, 9,171 mmol) trong THF (2 ml) duoc
Jam lanh dén nhiét do -70~-80°C trong hydro. n-Butyl lithi 2,5 M trong THF (4,0 ml, 10
mmol) dugc bd sung timg giot. Dung dich tao thanh duoc khudy trong 30 phit & nhiét
d6 0°C. Sau do, dung dich chira INT B2 (1,28 g, 4,275 mmol) trong THF (4 ml) dugc
bd sung tir tir va phan Gmg duge khudy & nhiét do -50°C~ -70°C trong 1 gid.

Dung dich chita INT A2 (1094 mg, 4,874 mmol) trong THF (4 mL) dugc bd sung
va dung dich phan Gng dugc khufy & nhiét do -70°C dén -80°C trong 2 gio. Sau khi
hoan thanh, phan Gng dugc lam dung bang dung dich amoni clorua bdo hoa (50 mL).
Dung dich tao thanh dugc pha loang véi EtOAc (100 ml x 3). Lép hiru co dugce ¢6 dudi
&p suat giam va cin tao thanh dugc tinh ché bing sic ky cot pha dao C18 rira giai bang

H,O/ACN dé tao ra 879 mg hop chét tiéu dé. LCMS (ESL m/z): 443 [M+H]".

Budce 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-

yl)amino)- 5-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat
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e

Hdn hop cua di-tert-butyl-(2R,4R)-4-((6-cloro-5-floropyridin-2-yl)metyl)-2-
metyl piperidin-1,4-dicarboxylat (1071 mg, 2,418 mmol),
tris(dibenzylidenaxeton)dipaladi (553 mg, 603,899 pmol),
dimetylbisdiphenylphosphinoxant-hen (413 mg, 713,771 umol), 1-tert-butyl-3-metyl-
1H-pyrazol-5-amin (398 mg, 2,598 mmol) va K3PO4 (1442 mg, 6,793 mmol) trong 1,4-
dioxan (30 ml) dugc khudy & nhiét @ 110°C trong 5 gio trong hydro. Dung dich tao
thanh duoc lam ngudi dén nhiét do trong phong, duge pha lodng véi nude mudi va duge
chiét véi etyl axetat. Lép hitu co dugc 1am kho trén natri sulfat khan, dugc loc va cd
dudi ap sudt giam. Can tao thanh dugc tinh ché bang sic ky pha dao C18 rira giai bang
H,O/ACN d tao ra 0,83 g hop chét tiéu dé 14 chat rin mau vang. LCMS (ESI, m/z): 560
[M+H]".

Budce 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-

yl)amino)-5-floro pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Dung dich chira di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-
5-yl)amino)-5-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (1,98¢,
3,538mmol) trong diclorometan (24 ml) dugc bd sung axit trifloroaxetic (4 ml) va dugc
khudy & nhiét do trong phong trong 4 git. Sau khi hoan thanh, phan tmg dugc lam dung
bang dung dich chira nu6e natri bicacbonat bdo hoa (100 ml) va duoc chiét véi DCM.
Lé6p hitu co duge 1am kho trén natri sulfat khan, dugc loc va c6 dudi ap sudt giam. San

phidm thd duge tinh ché bing sfc ky pha dao C18 rira giai bang H,O/ACN/0,03 axit
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formic dé tao ra 1,24 g hop chét tiu d& 1 chét rin mau vang. LCMS (ESI, m/z): 460
[M-+H]".
Budce 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-

yl)amino )-5- floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-

carboxylat

Hon hop cua tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-yl)
amino)-5-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (1,19 g, 2,589 mmol),
kali cacbonat (1,65 g, 11,939 mmol) va 6-cloropyridin-3- cacbonitril (1,38 g, 9,96 mmol)
trong ACN (30 mL) duoc khudy trong 6 gi® & nhiét do trong phong. Sau khi hoan thanh,
hdn hop tao thanh duge loc va c6 dudi ap suét giam. San phém tho duogc tinh ché béng
séc ky cot silicagel rira gidi bing EtOAc/hexan (0~30%) dé tao ra 1,309 g hop chit tiéu
dé 1a chit rén mau vang. LCMS (ESI, m/z): 602 [M+H]".

Budc 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-6-((3-metyl-1H-

pyrazol-5-yl)amino) pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

F

Cl
Dung dich chira tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-metyl- 1H-pyrazol-5-
yl)amino)-  5-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-

carboxylat (1,28 g, 2,126 mmol) trong axit formic (20 mL) dugc khudy hoi luu trong 4
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gid. Sau khi hoan thanh, dung dich tao thanh dugc c6. Cén tao thanh duogc hoa tan trong
nude (40 mL) & nhiét do 0°C va didu chinh PH=6~7 bang dung dich chira nuéc natri
hydroxit (5 M). Hon hop tao thanh duge chiét véi DCM (3x100 mL). Lép hitu co duge
Jam kho trén natri sulfat khan, duge loc va ¢ duéi ap sudt giam. San phim thé duoc
tinh ché bang sic ky pha dao C18 rira giai bang MeOH/nudc dé tao ra 658 mg hop chit
tiéu dé 1a chat rén mau tréng. LCMS (ESI, m/z): 490 [M+H]*. '"H NMR (400 MHz,
MeOD) & 7,56-7,42 (m, 2H), 7,29 (dd, J = 11,1, 8,0 Hz, 1H), 7,23 (t,1H), 6,68 (dd, J =
8.0, 3,1 Hz, 1H), 6,08 (s, 1H), 4,41 (d,J = 13,4 Hz, 1H), 3,78 (d, ] = 13,6 Hz, 1H), 3,28-
3,16 (m, 2H), 3,12 (d, ] = 13,4 Hz, 1H), 2,97 (d, ] = 12,2 Hz, 1H), 2,86 (t, 1H), 2,27 (s,
3H), 1,92 (t, 2H), 1,84 (dd, J = 14,2, 10,6 Hz, 2H), 1,32 (d, ] = 6,2 Hz, 3H).

Céac vi du dudi day trong bang 1 dugce tbng hop bang cach st dung quy trinh &

trén v6i cac nguyén liéu ban dau va cac hop chat trung gian twong tng.

Béang 1

Vi du Céu tric Tén hoa hoc THNMR & MS: (M+H)*

'"H NMR (400 MHz, MeOD)
& 7,57 (d, J = 5,6 Hz, 1H),
Axit  (2R,4R)-1-(3- | 7,36 (s, 1H), 7,10 (t, J = 8,7
cloro-2,6- Hz, 1H), 6,75 (d, J = 8,6 Hz,
diflorobenzyl)-4-((3- | 1H), 5,78 (s, 1H), 4,39 (d,J=
floro-6-((5-metyl- 13,1 Hz, 1H), 3,84 (d, J =

1H-pyrazol-3- 12,8 Hz, 1H), 3,16 (d, J =

yl)amino)pyridin-2- | 66,6 Hz, 3H), 3,00 (s, 1H),

yl)metyl)-2- 2,87 (d, J = 11,9 Hz, 1H),

F metylpiperidin-4- 2,22 (s, 3H), 2,07 — 1,66 (m,

Cl carboxylic 4H), 1,34 (t, J = 18,2 Hz,
3H).

MS: 508(M+H)"
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Vidu Céu tric Tén hoa hoc 'HNMR & MS: M+H)*
'H NMR (400 MHz, DMSO)
58,16 (s, 1H), 7,92 (d,J= 8,1
. Hz, 1H), 7,58 (d, ] = 6,9 Hz,
é?:ne 4 I(%ﬂom‘6' 1H), 7.47 (t, ] = 9,0 Hz, 1H),
- ?3' ] 725 (dd, J = 10,2, 4.9 Hz,
gif)?ri(i)n-cﬂ-pyri ding. | 2HD:6.95(dd,T=8.8,2.8 Hz,
N. 1H), 4,36 (s, 3H), 4,29 (s,
7. " {(?mrszyt;)lzlﬁlety” 211). 3,52 (d, J = 9.5 Hz, 2H),
indazol7- 3,28 (d, J = 13,5 Hz, 3H),
—N yl)metyl)piperidin- 3,13 (d, J = 12,0 Hz, 1H),
- I-carboxylic 2,19 (s, 3H), 2,07 — 1,85 (m,
2H), 1,57 (dd, J = 14,3, 6,1
Hz, 4H).
MS: 492(M+H)"
1H NMR (400 MHz, MeOD)
8 7,43 (t, J = 7,4 Hz, 1H),
7,37 (t, T = 6,8 Hz, 1H), 7,26
Axit (2R, 4R)-1-(3- | (s, 1H), 7,13 (t, T = 7,8 Hz,
cloro-2- 1H), 6,66 (d, J = 7,5 Hz, 1H),
florobenzyl)-2-etyl- | 5,68 (s, 1H), 4,34 (d, I =13,5
2 Ne\H 4-((3-floro-6-((5- Hz, 1H), 3,82 (d,J =13,1 Hz,
' — metyl-1H-pyrazol-3- | 1H), 3,18 — 3,08 (m, 2H),
yl)amino)pyridin-2- | 3,03 (s, 2H), 2,87 (d, ] = 10,7
r yDmetyl)piperidin- | Hz, 1H), 2,12 (s, 3H), 1,89
Cl 4-carboxylic (dd, J = 37,2, 15,9 Hz, 6H),
0,85 (dd, J = 18,8, 11,9 Hz,
3H).
MS: 504 (M+H)"
Axit (2R,4R)-1-(3- | 'H NMR (400 MHz, MeOD)
cloro-2- d 7,68 (s, 1H), 7,54 (s, 1H),
florobenzyl)-4-((4- | 7,33 (s, 1H), 6,33 (d, ] = 4,2
xyclopropyl-3-floro- | Hz, 2H), 3,88 (s, 2H), 3,39 (s,
9 6-((5-metyl-1H- 2H), 2,30 (s, 3H), 2,24 (s,
' _ pyrazol-3- 1H), 2,21 (s, 1H), 2,10 (s,
yl)amino)pyridin-2- | 4H), 1,57 (d, J = 5,8 Hz, 3H),
. yl)metyl)-2- 1,14 (d, J=17,5 Hz, 2H), 0,83
o metylpiperidin-4- (s, 2H).
carboxylic MS: 530 (M+H)"
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Vidu

Cau trac

Tén hoa hoc

"HNMR & MS: (M+H)"

10.

Cl

Axit (2R,4R)-1-(3-
cloro-2-
florobenzyl)-2-
metyl-4-((3-metyl-6-
((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-
4-carboxylic

TH NMR (400 MHz, MeOD)
57,85 (d, J = 8,8 Hz, 1H),
7,67 (t, J = 7,2 Hz, 1H), 7,58
(dd, T = 10,4, 4,0 Hz, 1H),
732 (t, T = 8,0 Hz, 1H), 7,03
(d, J = 8,8 Hz, 1H), 5,91 (s,
1H), 4,41 (d, J = 13,4 Hz,
1H), 3,96 (d,J = 5,2 Hz, 1H),
3,54-3,35 (m, 3H), 3,31-3,30
(m, 2H), 2,44-2,07 (m, 10H),
1,57 (s, 3H).

MS: 486 (M+H)"

11.

-n

Cl

Axit (2R,4R)-1-(3-
cloro-2-
florobenzyl)-4-((3-
cloro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

'H NMR (400 MHz, MeOD)
§=17,76 (d, T = 8,8 Hz, 1H),
770 (t, = 7,2 Hz, 1H), 7,57
(t, =72 Hz, 1H), 7,35 (1, J
— 8,0 Hz, 1H), 6,88 (d, T = 8.8
Hz, 1H), 6,02 (s, 1H), 4,39
(d, J = 13,2 Hz, 1H), 3,90 (s,
1H), 3,59-3,37 (m, 4H), 2,40
(s, 3H), 2,35-2,04 (m, 4H),
1,60 (d, T = 6,0, 3H), 1,43-
1,35 (m, 1H).

MS: 506 (M+H)"

12.

Axit (2R,4R)-1-(2,6-
diflorobenzyl)-4-((3-
floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

'H NMR (400 MHz, MeOD)
87,57 — 7,35 (m, 1H), 7,25
(t,J = 8,4 Hz, 1H), 7,01 (t,J
— 8,1 Hz, 2H), 6,66 (d, T = 8,
5 Hz, 1H), 5,69 (s, 1H), 4,40
(d,J=13,5Hz, 1H),3.91 (d
. J=133 Hz, 1H), 3,28 (d,]
= 30,3 Hz, 1H), 3,20 — 2,86 (
m, 4H), 2,12 (s, 3H), 1,86 (d
d, 7=131,0, 19,9 Hz, 4H), 1,3
0 (t, J = 19,4 Hz, 3H).

MS: 474 (M+H)"
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Vidu | Cu tric Tén hoa hoc THNMR & MS: (M+H)*
1H NMR (400 MHz, MeOD
. ) 87,49 (t, T = 8,9 Hz, 1H), 7
Axit QRAR)-12.6- | "4y "7 98" 1H), 7,22 (d, J
dimetylbenzyl)-4-1°_ 5 513, oH), 6,85 (d, 7= 8
((3-floro-6-((5- D 12, 271, 89 AT
9 Hz, 1H), 5,91 (s, 1H), 4,4
13. . metyl-1H-pyrazol-3- | 5\ 7 13 7 1, 1H), 4,02 (
7 NH yi)amlnf)gy“dm'z' s, 1H), 3.45 (s, 2H), 3,30 (s,
lyni?y?yl )e'ri'din_ o |3 2525, 6H),2,32 (5,3
carbof(’yfiic H), 2,29 — 1,99 (m, 4H), 1,6
, 5 (d,J = 5,8 Hz, 3H).
MS: 466 (M+H)*
TH NMR (400 MHz, MeOD)
. 87,61 (s, 2H), 7,40 (d,T =6
e —— 23] 9 1z, 2H), 6,80 (5, 1H), 5.8
(G-tloro-6.((5- 0 (s, 1H), 4,59 (d,T=12,5H
metyl1 Hepyrazol-3- | % 1D 405 (s, 1H), 3,66 — 3
14, ZUNH | D 12 |38 (m, 2H), 3,08 (d, T =45,
= yl)ammlo)gyrl -2\ 2 Hz, 3H), 2,18 (d, ] = 32,8
y )melty. )- . |Hz3H),199(d,) =584 Hz
cl metylpiperidin-4-—\ 411137 (d,J=35,4 Hz, 3
Cl carboxylic ).
MS: 506 (M+H)*
TH NMR (400 MHz, MeOD)
87,35~ 7,17 (m, 3H), 7,14
Axit (2R,4R)-1-(2,3- | (s, 1H), 6,65 (d, J = 9,0 Hz,
diflorobenzyl)-4-((3- | 1H), 5,69 (s, 1H), 4,36 (d, J
floro-6-((5-metyl- =13,5Hz, 1H), 3,82 (d, ] =
15 Ne\H 1H-pyrazol-3- 13,2 Hz, 1H), 3,22 (s, 1H), 3
' __ yl)amino)pyridin-2- | ,18 —3,06 (m, 2H), 2,97 (s, 1
yl)metyl)-2- H), 2,83 (t, J = 11,2 Hz, 1H),
F metylpiperidin-4- 2,12 (s, 3H), 1,89 (dd, J =3
F carboxylic 5,3, 16,3 Hz, 4H), 1,29 (d,J
= 5,5 Hz, 3H).
MS: 474 (M+H)*
H NMR (400 MHz, MeOD)
. 87,37 (d,J=6,8 Hz, 3H), 7
3252_3_(21{’4}{)'1'(2' 17 (6,1 =7.2 Hz, 1H), 6,79 (
metylbenzyld-(G- | &9 =77 He. 1H), 5,82 (s, 1
fore-tu((ometyls | - 458 (4,7 =128 Hz, 1H)
. Nt | THopyrazol-3- . 4,09 (d, =135 Hz, 1H), 3

yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

60 (s, 1H), 3,30 — 3,10 (m, 4
H), 2,34 (s, 3H), 2,24 (s, 3H)
.2,09 (dd, T = 39,6, 20,0 Hz,
4H), 1,49 (d, ] =5,7 Hz, 3H
).

MS: 470 (M+H)"
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Vi duy CAu tric Tén hoa hoc THNMR & MS: (M+H)"
1H NMR (400 MHz, MeOD
)8 7,51 (d, J = 8,0 Hz, 2H),
Axit 2R,4R)-1-(2,6- | 7,42 (dd, J =17,7,9,9 Hz, 2
diclorobenzyl)-4- H), 6,78 (d,J =7,3 Hz, 1H),
((3-floro-6-((5- 5,85 (d,J=34,4Hz, 1H), 4,
17 metyl-1H-pyrazol-3- | 63 (d, J = 13,1 Hz, 1H), 4,19
’ yl)amino)pyridin-2- | (d, J = 13,0 Hz, 1H), 3,47 (s
yl)metyl)-2- , 1H), 3,29 (s, 2H), 3,07 (s, 2
metylpiperidin-4- H), 2,23 (s, 3H), 2,05 (s, 3H)
Cl carboxylic ,1,87(d,7=13,8Hz, 1H), 1
1,49 (t,J= 12,1 Hz, 3H).
MS: 506 (M+H)"
'"H NMR (400 MHz, MeOD)
d 7,64 (d, J = 6,3 Hz, 1H),
Axit (2R,4R)-1-(3- | 7,44 (s, 1H), 7,32 (dd, J =
cloro-4- 17,4, 8,6 Hz, 2H), 6,78 (d, J
florobenzyl)-4-((3- | = 8,1 Hz, 1H), 5,80 (s, 1H),
floro-6-((5-metyl- 4,48 (d, J = 13,3 Hz, 1H),
18. NH| 1H-pyrazol-3- 3,85 (d, J = 12,2 Hz, 1H),
yl)amino)pyridin-2- | 3,46 — 3,35 (m, 1H), 3,24 (t,
yl)metyl)-2- J = 13,1 Hz, 2H), 3,07 (s,
metylpiperidin-4- 1H), 2,96 (s, 1H), 2,23 (s,
carboxylic 3H), 2,01 (d, J = 46,3 Hz,
4H), 1,41 (d, J= 5,1 Hz, 3H).
MS: 490 (M+H)"
'H NMR (400 MHz, MeOD)
87,83 (s, 1H), 7,75 (t, J="7,1
Axit (2R,4R)-1-(4- | Hz, 2H), 7,65 (t, J = 7.4 Hz,
cloro-3- 1H), 7,36 (s, 1H), 6,77 (d,J=
florobenzyl)-4-((3- 8,1 Hz, 1H), 5,80 (s, 1H),
floro-6-((5-metyl- 4,59 (d, J = 13,1 Hz, 1H),
19. NH| 1H-pyrazol-3- 3,95 (d, J = 12,7 Hz, 1H),
: yl)amino)pyridin-2- | 3,39 (d, J = 22,0 Hz, 1H),
ol yl)metyl)-2- 3,25(t,J=14,0 Hz, 2H), 3,01
L metylpiperidin-4- (d, J=27,8 Hz, 2H), 2,22 (s,
carboxylic 3H), 2,00 (d, J = 53,4 Hz,

4H), 1,51 — 1,35 (m, 3H).
MS: 490 (M+H)*

128



51407

129/319

Vidu | CAutric Tén hoa hoc ITHNMR & MS: (M+H)*
'H NMR (400 MHz, MeOD)
8 7,47 (d, J = 5,6 Hz, 3H),
o o K Axit (2R,4R)-1-(3,5- | 7,42 — 7,22 (m, 1H), 6,83 —
Y )= diclorobenzyl)-4- 6,70 (m, 1H), 5,80 (s, 1H),
N/ ((3-floro-6-((5- 4,40 (d, J = 13,5 Hz, 1H),
20 SN HN— NN metyl-1H-pyrazol-3- | 3,69 (d, J = 13,3 Hz, 1H),
' cl K:& yl)amino)pyridin-2- | 3,30 — 3,14 (m, 3H), 2,96 (s,
yDmetyl)-2- 1H), 2,85 (t,J= 11,0 Hz, 1H),
\Q) metylpiperidin-4- 2,24 (s, 3H), 1,95 (dd, J =
Cl carboxylic 39,8, 15,4 Hz, 4H), 1,33 (t, J
= 8,2 Hz, 3H).
MS: 506 (M+H)*
IH NMR (400 MHz, MeOD)
87,83 (s, 1H), 7,75 (t, J=17,1
Axit (2R4R)-4-((3- | Hz, 2H), 7,65 (t, J = 7,4 Hz,
floro-6-((5-metyl- 1H), 7,36 (s, 1H), 6,77 (d, J =
1H-pyrazol-3- 8,1 Hz, 1H), 5,80 (s, 1H),
N yl)amino)pyridin-2- | 4,59 (d, J = 13,1 Hz, 1H),
21. 2 "NH | yl)metyl)-2-metyl-1- | 3,95 (d, J = 12,7 Hz, 1H),
= | (3- 3,39 (d, J = 22,0 Hz, 1H),
(triflorometyl)benzy | 3,25 (t,J= 14,0 Hz, 2H), 3,01
1)piperidin-4- (d, J=27,8 Hz, 2H), 2,22 (s,
CFs carboxylic 3H), 2,00 (d, J = 53,4 Hz,
4H), 1,51 — 1,35 (m, 3H).
MS: 506 (M+H)*
oo f gﬁggﬁi“R}l'G’“' ' NMR (400 MHz, MeOD)
7 )~ l 8 7,53 (s, 1H), 7,39 (s, 2H),
\ orobenzyl)-4-((3- | ¢ 76”5 11), 5,79 (s, 1H
N~ floro-6-((5-metyl- ’ ’ > 5, 1H),
. Ny ahi—Mwpt | 1Hopyrazol-3- 4,37 (s, 1H), 3,69 (s, 1H),
o —{ | yDamino)pyridin-2- 3,21 (d, J = 51,7 Hz, 3H),
Dimetyl)-2. 2,84 (s, 2H), 2,23 (s, 3H),
o y 1ty. . 2025, 4H), 1,33 (5, 3H),
F metylpiperidin-a- | yrg. 504 (M+H)"
carboxylic
o o F é’c‘igﬁ’_“m‘l'(“' 'H NMR (400 MHz, MeOD)
U )~ florobenzyl)-4-((3- 8 7,58 (s, 2H), 7,40 (s, 1H),
b orobenzyl) 6,77 (s, 1H), 5,79 (s, 1H),
floro-6-((5-metyl-
N. 4,39 (s, 1H), 3,81 — 3,62 (m,
23. * N HN—~ "NH | 1H-pyrazol-3-
ol = | yhamino)pyridin-2- 1H), 3,15 (s, 3H), 2,86 (s,
YDmety])-2. 2H), 2,23 (s, 3H), 2,04 (s,
" metylpiperidin-4- 4H), 1,31 (s, 3H).
¢ . MS: 524 (M+H)*
carboxylic
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Vi du

Tén hda hoc

"HNMR & MS: (M+H)"

24.

Axit (2R,4R)-1-(3,5-
diflorobenzyl)-4-((3-
floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

'H NMR (400 MHz, MeOD)
87,36 (s, 1H), 7,12 (d, J=5.,7
Hz, 2H), 7,00 (s, 1H), 6,77
(d, J= 17,7 Hz, 1H), 5,79 (s,
1H), 4,44 (d, J = 13,3 Hz,
1H), 3,78 (d, J = 13,3 Hz,
1H), 3,35 (d, J = 11,6 Hz,
1H), 3,23 (d, J = 11,2 Hz,
2H), 3,01 (s, 1H), 2,89 (s,
1H), 2,23 (s, 3H), 1,98 (d, J=
43,1 Hz, 4H), 1,36 (d, J=4.,4
Hz, 3H).

MS: 474 (M+H)"

25.

-

Axit (2R4R)-1-(3-

cloro-2-
florobenzyl)-2-
metyl-4-((3-metyl-6-
((5-metyl-1H-
pyrazol-3-
yl)amino)pyrazin-2-
yl)metyl)piperidin-
4-carboxylic

'H NMR (400 MHz, MeOD)
§ 8,05 (s, 1H), 7,48 (dt, J =
14,3, 6,7 Hz, 2H), 7,22 (t, T =
7,8 Hz, 1H), 5,92 (s, 1H),
3,15 (m, 4H), 2,82 (s, 2H),
2,42 (s, 3H), 2,24 (s, 3H),
2,14 (d, J = 15,1 Hz, 1H),
2,03 (d, J = 14,8 Hz, 2H),
1,91 (m, 2H), 1,34 (d,] =6,2
Hz, 3H).

MS: 487 (M+H)*

26.

Axit (2RA4R)-1-(3-

cloro-2-
florobenzyl)-4-((5-
floro-2-((5-metyl-
1H-pyrazol-3-
yl)amino)pyrimidin-
4-yl)metyl)-2-
metylpiperidin-4-
carboxylic

MS: 491 (M+H)*

27.

Cl

Axit (2R,4R)-1-(3-

cloro-2,4-
diflorobenzyl)-4-((3-
floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

TH NMR (400 MHz, MeOD)
57,50 (dd, J = 14,5, 7,9 Hz,
1H), 7,35 (s, 1H), 7,18 (t, J=
8,5 Hz, 1H), 6,75 (d, J= 17,6
Hz, 1H), 5,77 (s, 1H), 4,38
(d, J= 13,8 Hz, 1H), 3,81 (d,
J = 13,6 Hz, 1H), 3,23 (s,
3H), 3,01 (s, 1H), 2,84 (¢, J =
11,3 Hz, 1H), 2,21 (s, 3H),
2,10 — 1,77 (m, 4H), 1,35 (d,
J=5,8 Hz, 3H).

MS: 508 (M+H)"
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Vidu CAu tric Tén hoa hoc THNMR & MS: (M+H)"
TH NMR (400 MHz, MeOD)
57,38 (ddt, =604, 51,4,7,7
Axit  (2S,4S)-1-3- | Hz, 4H), 6,75 (d, ] = 6,5 Hz,
cloro-2- 1H), 5,77 (s, 1H), 4,37 (d, T =
florobenzyl)-2-etyl- | 13,8 Hz, 1H), 3,84 (d, J =
- 4-((3-floro-6-((5- | 13,7 Hz, 1H), 3,26 —3,14 (m,
' metyl-1H-pyrazol-3- | 2H), 3,04 (s, 2H), 2,88 (t,J =
yl)amino)pyridin-2- | 11,5 Hz, 1H), 2,21 (s, 3H),
yl)metyl)piperidin- 2,11 — 1,78 (m, SH), 1,72 —
4-carboxylic 1,48 (m, 1H), 1,04 — 0,81 (m,
| 31).
MS: 504 (M+H)*
'H NMR (400 MHz, MeOD)
57,86 (t, J = 7.6 Hz, 1H),
. 7.68-7,53 (m, 2H), 7.24 (t, ]
OO Axit - QRAR)-1-G- | 55y, 1(H) 7 0)2 « J=(8 8
S o i) |z 11, 696 (d. 1= 56 Hz
N~ o 4_?{6_((5_ 1H), 5,85 (s, 1H), 4,90-4,78
29. SN ty (m, 2H), 4,38 (d, J = 12,8 Hz,
HN N, metyl-1H-pyrazol-3-
ZNH . 4z 1H), 3,99-3,87 (m, 1H), 3,51-
= yhaminojpyridin-2- 5 5" o1y 329 (4, 7 =
F yhmetyDpiperidin- | 13 ¢ 1y " 111y 257 (s, 3H)
c 4-carboxylic 2,18-1,99 (m, 3H), 1,56 (s,
3H), 1,25-1,16 (m, 1H).
MS: 472 (M+H)*
TH NMR (400 MHz, MeOD)
. 8 7.74-7,65 (m, 2H), 7,35 (1,
HO._O ﬁ?;to 2E2R=4R)‘1'(3‘ ] =76 Hz, 1H), 6,90 (d, J =
: ~F 9,6 Hz, 1H), 6,72 (d, T = 9,2
| florobenzyl)-4-((4- 1 1y, 111 6,03 (s, 1H), 4,46
N~ floro-6-((5-metyl- > HH), 0,05 (8, T4, %
oro W14, 7 =124 Hz, 1H), 4,08-
30 YN 1H- 1-3- d, 4 Hz, 1H), 4,
' HN. N, pyrazot=>= 3,96 (m, 1H), 3,61-3,46 (m,
L@H yhaminojpyridin-2- | 37y 3 45 3 36 (m, 1H), 2,41
. ﬁlm?tyil);'dm_ |G 3, 228-1,99 (m, 4m),
& tylpip 1,61 (s, 3H), 1,35-1,26 (m,
carboxylic '

1H).
MS: 409 (M+H)"
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Vidu | Chu tric Tén hoa hoc THNMR & MS: (M+H)*
Axit (2R,4R)-1-(3-
0 cloro-2-
HOJ Z/,’ N florobenzyl)-2-
\_/ metyl-4-((4-metyl-6-
31. S HNQH ((5-metyl-1H- MS: 409 (M-+H)"
= pyrazol-3-
b yl)amino)pyrimidin-
F ‘ 2-
cl yl)metyl)piperidin-
4-carboxylic
"H NMR (400 MHz, MeOD)
Axit (2R,4R)-1-(3-| 87,75 —7,64 (m, 2H), 7,35 (t,
cloro-2- 1H), 6,48 (s, 1H), 4,52 (d, ] =
florobenzyl)-4-((3,5- | 13,3 Hz, 1H), 4,13 (s, 1H),
dimetyl-6-((5-metyl- | 3,79 (d, J = 16,2 Hz, 1H),
32. 1H-pyrazol-3- 3,72 — 3,48 (m, 2H), 3,41 (m,
— yl)amino)pyrazin-2- | 2H), 2,79 (s, 3H), 2,73 (s,
yDmetyl)-2- 3H), 2,50 (s, 3H), 2,40 - 2,17
F metylpiperidin-4- (m, 4H), 1,57 (d, ] = 5,6 Hz,
Cl carboxylic 3H).
MS: 501(M+H)"
1HNMR (400 MHz, DMSO)
3 7,76 (t, J = 7,4 Hz, 1H),
7,64 —7,57 (m, 2H), 7,37 (t,]
. =17,8 Hz, 1H), , 6,33 (s, 1H),
P e it GRARIG- 1485 (6, 1= 12,6 Hz, 1H),
HO—™, \ florobenzyl)-2- 4,33 (d, J = 13,5 Hz, 2H),
Nj/)\ Z 3,89 (s, 1H), 3,44-3,40 (s,
‘ metyl-4-((5-metyl-6- .
33 WS HN—~ “NH ((5-metyl-1H- 1H), 3,08-3,10 (dd, J = 31,8,
— 201-3- 13,6 Hz, 2H), 2,42 (s, 3H),
%ﬁn oypyrazin- | 223 (531, 2,00-2,08(d, 1=
F yDmetyl)piperidin- 14,8 Hz, 1H), 1,99 (t,1=7,3

Cl

4-carboxylic

Hz, 1H), 1,87-1,85 (1, J =
13,2 Hz, 2H), 1,42 (d, ] = 6,0
Hz, 3H), 1,27 (d, ] =22,2 Hz,
1H).

MS: 487(M+H)"
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Vi du

Cau truc

Tén hoa hoc

'"HNMR & MS: (M+H)"

34.

Axit (2R,4R)-4-((3-
floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metyl-1-
2-
(triflorometyl)benzy
piperidin-4-
carboxylic

'H NMR (400 MHz, DMSO)
§ 9,15 (s, 1H), 8,97 (s, 1H),
779 (d, J = 64,3 Hz, 4H),
7,43 (t, J= 9,0 Hz, 1H), 6,96
(s, 1H), 6,11 (s, 1H), 4,06 (s,
2H), 3,38 — 3,33 (m, 1H),
3,22 (s, 2H), 3,04 - 3,15 (m,
2H), 2,34 — 2,20 (m, 2H),
2,14 (s, 3H), 1,96 (d, J= 14,0
Hz, 2H), 1,44 (s, 3H).

MS: 506(M+H)*

35.

Axit  (2R,4R)-1-(3-
cloro-2-
florobenzyl)-4-((3-
floro-5-metyl-6-((3-
metyl-1H-pyrazol-5-
yl)amino)pyridin-2-
yDmetyl)-2-
metylpiperidin-4-
carboxylic

'H NMR (400 MHz, MeOD)
§7,71-7,65 (m, 2H), 7,58 (d,
J=9,6 Hz, 1H), 7,36 (t, J =
7.8 Hz, 1H), 6,20 (s, 1H),
4,45 (d, J = 13,2 Hz, 1H),
4,02-3,93 (m, 1H), 3,58-3,35
(m, 4H), 3,32-3,25 (m, 2H),
2,44 (s, 3H), 2,38 (s, 3H),
2.26-2,11 (m, 2H), 2,11-2,01
(m, 1H), 1,63 (s, 3H).
MS:504(M+H)*

36.

Axit (2R,4R)-1-(3-
cloro-2-
florobenzyl)-4-(2,6-
difloro-3-((5-metyl-
1H-pyrazol-3-
yl)amino)benzyl)-2-
metylpiperidin-4-
carboxylic

1H NMR (400 MHz, DMSO)
§ 7,94 (d, T = 8,6 Hz, 2H),
776 (dd, J = 15,3, 7,6 Hz,
1H), 7,59 (t, J = 7,0 Hz, 1H),
7.44 —7,25 (m, 1H), 6,90 (¢, J
=93 Hz, 1H), 4,82 (d, ] =
13,2 Hz, 1H), 4,38 (dd, J =
23,0, 12,8 Hz, 2H), 3,85 (s,
1H), 3,41 (s, 1H), 3,21 (d, ] =
12,3 Hz, 1H), 3,15 (s, 1H),
2,92 (d,7=20,5 Hz, 1H),2,17
(s, 3H), 2,10 — 2,07(m,
1H)1,92 — 1,82 (m, 2H), 1,51
(d, J=6,0 Hz, 3H), 1,33 (d, ]
= 6,4 Hz, 1H).

MS: 507(M+H)*

Vi du 37

Axit

(2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-

yl)metyl)-2-metyl-1-(2-(triflorometyl)benzoyl)piperidin-4-carboxylic
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Budce 1: metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-

metylpiperidin-4- carboxylat trifloroaxetat

B4 sung axit trifloroaxetic (2 mL) vao dung dich chia INT C5 (310 mg, 0,898
mmol) trong DCM (4 ml). Dung dich tao thanh dugc khudy trong 1 gitr & nhiét d6 trong
phong. Dung dich tao thanh dugc loai bo dudi ap sudt giam dé tao ra metyl-(2R,4R)-4-
((6-bromo-3-floropyridin-2-yl) metyl)-2-metyl- 1-(2-(triflorometyl)benzoyl)piperidin-
4-carboxylat hydroclorua (310 mg) 1a dau mau vang. LCMS (ESI, m/z): 517 [M+H]".

Bude 2: metyl-(2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl-1- (2-
(triflorometyl)benzoyl)piperidin-4-carboxylat

Bd sung axit 2-(triflorometyl)benzoic (255 mg, 1,341 mmol), DIEA (698
mg,6,911 mmol) va HATU (689 mg,1,812 mmol) vao dung dich chtta metyl (2R,4R)-4-
((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl  piperidin-4-carboxylat trifloroaxetat
(310 mg, 0,898 mmol) trong DMF (10ml). Dung dich tao thanh dugc khudy trong 3 gio
& nhiét do trong phong. Hon hop tao thanh dugc loc. Dich loc dugc loai b dudi ap sudt
giam. Cin tao thanh dugo tinh ché bing séc ky cot pha ddo C18 rira giai bang HyO/ACN
dé tao ra metyl-(2R,4R)-4-((6-brom0-3-ﬂoropyridin—2-yl)metyl)-Z-metyl-1-(2-
(triflorometyl) benzoyl)piperidin-4-carboxylat (451 mg, Y=97%) 1a diu mau vang.
LCMS (ESI, m/z): 517 [M+H]".
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Bude 3: metyl-(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floropyridin-2-yl)metyl)-2-metyl-1-(2-(triflorometyl)benzoyl)piperidin-4-

carboxylat

Thuec hién quy trinh twong ty quy trinh dugc mo ta & bude 3 dé tong hop vi du 1,
metyl  1-(2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl-1-(2-(triflorometyl)
benzoyl)piperidin-4-carboxylat (451 mg, 0,872 mmol) dugc chuyén héa thanh hop chét
& tiéu dé (450 mg) 1a ddu mau vang. LCMS (ESI, m/z): 634 [M+H]".

Budc 4: metyl-(2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl) metyl)-2-metyl-1-(2-(triflorometyl)benzoyl)piperidin-4-carboxylat

Thuc hién quy trinh twong ty quy trinh duge mo ta & bude 4 dé téng hop vidu 1,
metyl-(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-
floropyridin-2-yl)metyl)-2-metyl-1-(2-(triflorometyl)-benzoyl)piperidin-4-carboxylat
(450 mg, 0,699 mmol) duoc chuyén hoa thanh hop chat & tiéu dé (391 mg) 1a du mau
vang. LCMS (ESI, m/z): 534 [M+H]".

Bude 5: Axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2- yDmetyl)-2- metyl-1-(2-(triflorometyl)benzoyl)piperidin-4-carboxylic
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Thuc hién quy trinh twong ty quy trinh dwgc md ta ¢ bude 5 dé tong hop vidu 1,

metyl-(2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)-pyridin-2-yl)metyl)-2-

metyl-1-(2-(triflorometyl)benzoyl)piperidin-4- carboxylat (191 mg, 0,367 mmol) dugc

chuyén hoa thanh hop chit & tiéu dé 11 mg 12 chit rin mau tring. LCMS (ESI, m/z):

520 [M+H]".

'H NMR (400 MHz, MeOD) & 7,89 — 7,26 (m, 5H), 6,89 (dd, J = 15,6, 6,3 Hz,
1H), 6,07 — 5,91 (m, 1H), 3,75 — 3,34 (m, 2H), 3,25 — 2,94 (m, 3H), 2,57 — 2,26 (m, 4H
), 2,16 — 1,77 (m, 2H), 1,52 (dd. T=27,1, 13,7 Hz, 1H), 1,24 (ddd, J =31,3,22,2, 7,1

Hz, 3H).

Céac vi du duéi day trong bang 2 duoc tdng hop bang cach st dung quy trinh &

trén voi cac nguyén liéu ban dau va cac hgp chat trung gian tuong ting.

Béang 2

Vidu Céu truc

Tén hoa hoc

"HNMR & MS: (M+H)"

38

Axit (2R,4R)-1-(2-(3-
cloro-2-
florophenyl)axetyl)-4-
((3-floro-6-((5-metyl-
1H-pyrazol-3-

'H NMR (400 MHz, MeOD)
87,25 (t, J = 7,6 Hz, 2H),
7,07 (s, 1H), 6,99 (t, T = 7.7
Hz, 1H), 6,67 (s, 1H), 5,65 (s,
1H), 4,25 (s, 1H), 3,66 (dd, J
— 34,5, 19,0 Hz4H), 2,86

o) yl)amino)pyridin-2- (dd, J = 25,6, 8,9 Hz, 2H),
F yl)metyl)-2- 2,71 (s, 3H), 2,06 (dd, J =
metylpiperidin-4- 34,9, 27,2 Hz, 4H), 1,19 (s,
o] carboxylic 3H).
MS: 518 (M+H)"
Viduy 39
Axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-

yl)metyl)-2-metyl-1-(2-(triflorometyl)benzoyl)piperidin-4-carboxylic
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Budc l: metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-

metylpiperidin-4- carboxylat trifloroaxetat

Thue hién quy trinh tvong tw quy trinh dugc mo ta & bude 1 dé téng hop vi du
37. INT C5 (1,54 g, 3,458 mmol) dugc chuyén hoa thanh hop chét & tiéu dé (1,33 g) 1a
dau mau vang. LCMS (ESI, m/z): 345, 347 [M+H]".

Buée 2: metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl-1- ((2-
(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylat

B6 sung 2-(triflorometyl)benzensulfonyl clorua (1,42 g, 5,805 mmol) vao dung
dich chtra metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl piperidin-4-
carboxylat trifloroaxetat (1,33 g, 3,853 mmol) va K2COs (1,62 g, 11,721 mmol) trong
THF (15 ml). Dung dich tao thanh dugc khudy trong 3 gi® & nhiét do 60°C. Hén hop
tao thanh dugc loc va dich loc dugce loai bd dudi ap suét giam. Can tao thanh dugc tinh
ché bang sic ky cot pha ddo C18 rira giai bang H,O/ACN dé tao ra metyl (2R,4R)-4-
((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl-1-((2-(trifloro-metyl)phenyl)
sulfonyl)piperidin-4-carboxylat (1,07 g) la dau mau vang. LCMS (ESL, m/z): 553,555
[M+H]".

Budce 3: metyl (2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floropyridin-2-yl)metyl)-2-metyl-1-((2-
(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylat
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Thuc hién quy trinh twong tu quy trinh duoc moé ta & bude 3 dé téng hop vidu 1,
metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-metyl-1-((2-(triflorometyl)
phenyl)sulfonyl)piperidin-4-carboxylat (1,07 g, 1,927 mmol) dugc chuyén hoa thanh
hop chét & tiéu d& (2,56 g) 1a ddu mau vang. LCMS (ESI, m/z): 670 [M+H]".

Budc 4: metyl (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)metyl) -2-metyl-1-((2-(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylat

Thuec hién quy trinh twong ty quy trinh dugec mo ta & budce 4 dé tong hop vidu 1,
metyl(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-
floro pyridin-2-yl)metyl)-2-metyl-1-((2-(triflorometyl)phenyl)sulfonyl)piperidin-4-
carboxylat (2,51 g, 3,746 mmol) dugc chuyén héa thanh hop chit & tiéu dé (812 mg) la
diu mau vang. LCMS (ESL m/z): 570 [M+H]".

Budc 5: Axit (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-
2- yl) metyl)-2-metyl-1-((2-(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylic
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Thuc hién quy trinh twong tu quy trinh duge mo ta & bude 5 dé tdng hop vi du 1,
metyl (2R,4R)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)-pyridin-2-yl)metyl)-2-
metyl-1-((2-(triflorometyl)phenyl)sulfonyl)piperidin-4-carboxylat (812 mg, 1,425
mmol) dugc chuyén héa thanh hop chit & tieu dé 215 mg 12 chét rin mau tring. LCMS
(ESI, m/z): 556 [M+H]". 'H NMR (400 MHz, MeOD) § 8,22 (dd, J = 5,6, 3,6 Hz, 1H),
7,95 (dd, J = 5.6, 3,6 Hz, 1H), 7,85-7,77 (m, 2H), 7,59 (t, ] = 8,9 Hz, 1H), 6,88 (dd, J =
9,0, 3,1 Hz, 1H), 6,01 (d, J = 0,4 Hz, 1H), 4,35-4,20 (m, 1H), 3,69-3,58 (m, 1H), 3.47-
3,35 (m, 1H), 3,15 (dd, J = 13,7, 2,8 Hz, 1H), 2,99 (dd, J = 13,7, 2,4 Hz, 1H), 2,41 (s,
3H), 2,37 (s, 1H), 2,21-2,10 (m, 1H), 1,90 (dd, J= 13,9, 5,7 Hz, 1H), 1,54-1,41 (m, 1H),
1,14 (d, J = 7,2 Hz, 3H).

Vidu40 & Vidu4l

(2R,4R)-1-((S)-1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Vidu 40 Viduy 41

Budc 1: 1-(3-cloro-2-florophenyl)etan-1-ol
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OH

Cl

Bd sung natri borohydrua (1,24 g, 32,778 mmol) ¢ nhi¢t d 0°C vao dung dich
chtra 1-(3-cloro-2-florophenyl)etan-1-on (2,69 g, 15,587mmol) trong metanol (20 mL).
Dung dich tao thanh dugc khudy & nhiét @6 0°C trong 1 gid trude khi né dugc lam ding
bang dung dich chira nuéc HCI IN (50 mL). Dung dich tao thanh dugc pha loang vdi
nuée va duge chiét véi etyl axetat. L6p hitu co duge lam kho trén natri sulfat khan va
duoc ¢ dudi ap suat giam. Cin tao thanh dugc ap dung trén cot silicagel ria giai bang

EtOAc/hexan (0~20%) dé tao ra 2,57 g hop chét tiéu dé 12 ddu mau vang.
Budc 2: 1-(1-bromoetyl)-3-cloro-2-florobenzen

Br

oe

Cl

Dung dich chtra 1-(3-cloro-2-florophenyl)etan-1-ol (2,57 g, 14,719 mmol) ,
phospho tribromua (4,03 g, 14,888 mmol) va 4-dimetylaminopyridin (120 mg, 0,982
mmol) trong DCM (20 mL) dugc khudy trong 1 gir & nhiét do trong phong. Dung dich
tao thanh duogc ¢6 dudi ap suét giam. Can tao thanh dugc 4p dung trén cdt silicagel rira

gi4i bing EtOAc/hexan (0~10%) dé tao ra 2,12 g hop chét tiéu dé 1a diu khong mau.

Budce 3: metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-
metylpiperidin-4- carboxylat hydroclorua

Thuc hién quy trinh trong tu quy trinh duge md ta ¢ budce 1 dé tong hop vi du
37, INT C5 (2,10 g, 4,719 mmol) dugc chuyén héa thanh hop chat & tiéu dé (1,75 g) 1a

diu mau vang. LCMS (ESI, m/z): 345, 347 [M+H]".
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Bude 4: metyl-(2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(-1-(3-cloro-
2-fluo-rophenyl)etyl)-2-metylpiperidin-4-carboxylat

Cl

Thuyc hién quy trinh twong ty quy trinh dugec mo ta & bude 1 dé tong hop vidu I,
metyl (2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat
(1,03 g, 2,984 mmol) duoc chuyén hoa thanh hop chét & tiéu d& (756 mg, Y=51%) 1a
dau mau vang. LCMS (ESI, m/z): 501, 503 [M+1]".

Buédc 5: metyl-(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floropyridin-2-yl)metyl)-1-(-1-(3-cloro-2-florophenyl)etyl)-2-
metylpiperidin-4-carboxylat

N

0
Cl

Thuc hién quy trinh twong tw quy trinh duge md ta & budce 3 dé tdbng hop vidu 1,
metyl-(2R,4R)-4-((6-bromo-3-floropyridin-2-yl)metyl)-1-(-1-(3-cloro-2-

W

florophenyl)etyl)-2-metylpiperidin-4-carboxylat (756 mg, 1,509 mmol) duoc chuyén
hoa thanh hop chét & tiéu d& (953mg) 1a diu mau vang. LCMS (ESL, m/z): 618 [M+H]".

Buéc 6: metyl-(2R,4R)-1-(1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat
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Cl

Thuc hién quy trinh twong tu quy trinh dwgc mo ta & bude 4 dé tong hop vi du 1,
metyl-(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-yl)amino)-  3-
floropyridin-2-yl)metyl)-1-(1-(3-cloro-2-florophenyl)etyl)-2-metylpiperidin-4-
carboxylat (953 mg, 1,542 mmol) duoc chuyén hoa thanh hop chét & tidu dé (421 mg)
1a chét rin mau vang. LCMS (ESI, m/z): 518 [M+H]".

Buéc 7: Axit (2R,4R)-1-(1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Thuc hién quy trinh twong ty quy trinh dugec mo ta & budce 5 dé tong hop vi du 1,
metyl-(2R,4R)-1-(-1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3- yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (421 mg, 0,813 mmol)
dugc chuyén hoa thanh hop chét & tiéu dé 224 mg 14 chit rdn mau tring. LCMS (ESI,
m/z): 504 [M+H]+.

(2R,4R)-1-(1-(3-cloro-2-florophenyl)etyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-
3-yl) amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic dugc tinh ché thém
béng HPLC diéu ché, tao ra vi du40 (121 mg) va vi du41 (87 mg) la chét rin mau tréng.

Vidu 40

LCMS (ESL, m/z): 504 [M+H]".
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'H NMR (400 MHz, MeOD) & 7,85-
7.53 (m, 3H), 7,37 (t, ] = 8,0 Hz, 1H), 6,91 (dd, J = 8,9, 2,8 Hz, 1H), 6,03 (s, 1H), 3,92
(s, 1H), 3,64-3,42 (m, 2H), 3,40-
3.33 (m, 3H), 2,40 (s, 3H), 2,19 (d, T = 37,9 Hz, 4H), 1,80 (d, J = 5,3 Hz, 3H), 1,59 (s,
3H).

Vi du 41

LCMS (ESL m/z): 504 [M+H]*.

'H NMR (400 MHz, MeOD) & 7,70 (t, ] = 7,0 Hz, 2H), 7,57 (t, ] = 8,8 Hz, 1H),
739 (t, J = 7,9 Hz, 1H), 6,88 (dd, T = 8.9, 2,6 Hz, 1H), 6,01 (s, 1H), 5,46 (s, 1H), 3,67
(d, ] = 35,9 Hz, 1H), 3,50 (s, 1H), 3,14 (dd, J = 20,5, 12,4 Hz, 2H), 2,90 (s, 1H), 2,40 (s,
3H), 2,26 (d, J = 14,5 Hz, 2H), 2,11 (d, 1=25,2 Hz, 1H), 1,81 (s, 3H), 1,61 (s, 1H), 1,45-
1,11 (m, 3H).

Vi du 42

Axit (2R,4R)-1-(3-cloro-2-florophenetyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
Budéc 1: 2-(3-cloro-2-florophenyl)etan-1-ol

OH

F

Cl

B6 sung phirc hop boran-tetrahydrofuran (5,4 ml) vao dung dich chtra axit 2-(3-
cloro-2-florophenyl)axetic (510 mg, 2,704 mmol) trong THF (5 mL). Dung dich tao
thanh duoc khudy hdi luu trong 3 gid. Sau d6, hdn hop duge lam bay hoi dé loai bo
dung moi. Cén tao thanh duoc tinh ché bang sic ky silicagel rira giai bang EtOAc/hexan
(0~30%) dé tao ra 2-(3-cloro-2- florophenyl)etan-1-ol (466 mg) la dau.

Budc 2: 3-cloro-2-florophenetyl metansulfonat
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OMs

F

Cl

Bd sung timg giot metansulfonyl clorua (129 mg, 1,126 mmol) & nhiét d6 0~5°C
vao dung dich chira 2-(3-cloro-2-florophenyl)etan-1-ol (107 mg, 0,613 mmol) va
trietylamin (183 mg, 1,808 mmol) trong diclorometan (4 ml). Hdn hop duge khudy trong
2 gid trude khi n6 duge lam ding bang nude (10 mL). Dung dich tao thanh dugc chiét
véi DCM (3x30 mL). L&p hitu co dugce két hop, dugc lam kho trén natri sulfat khan va
duoc ¢d trong chan khong dé tao ra 3-cloro-2-florophenetyl metansulfonat (164 mg,
0,649 mmol) 1a ddu mau vang. Sén phidm tho duge st dung trong budc tiép theo ma
khong cin tinh ché.

Bude 3: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)-3- floropyridin-2-yl)metyl)-1-(3-cloro-2-florophenetyl)-2-metylpiperidin-4-

carboxylat

Cl

B6 sung 3-cloro-2-florophenetyl metansulfonat (164 mg, 0,649 mmol) vao hdn
hop cua tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (97 mg, 0,211 mmol), kali
cacbonat (138 mg, 0,999 mmol) trong ACN (4 ml). Hon hop phan tng dugc khudy &
nhiét d6 80°C trong 15 gid, sau do chét ran duoc loc bo va dung dich tao thanh duge co
trong chan khong. Cin tao thanh dugc 4p dung trén cdt silicagel rira giai bang
EtOAc/hexan (0~70%) dé tao ra hop chat ¢ tiéu d& (17 mg, 0,130 mmol) 1a du mau
vang. LCMS (ESI, m/z): 616 [M+1]".
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Bude 4: Axit (2R,4R)-1-(3-cloro-2-florophenetyl)-4-((3-floro-6-((5-metyl-1H-

pyrazol-3-yl) amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Cl

Thuyc hién quy trinh twong ty quy trinh dugc mo ta & budce 5 cua vi du 5, tert-

butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floropyridin-2-

yl)metyl)-1-(3-cloro-2-florophenetyl)-2-metylpiperidin-4-carboxylat (17 mg, 0,130

mmol) duoc chuyén hoa thanh hop chét & tiéu dé (12 mg) 14 chit rin mau trang. LCMS
(ESL m/z): 504 [M+H]*. "H NMR (400 MHz, MeOD) & 7,57 (t, ] = 9,0 Hz, 1H), 7,45
(t, 1 =17,5Hz, 1H), 7,35 (s, 1H), 7,19 (t, T = 7,8 Hz, 1H), 6,88 (dd, ] = 9,0, 3,1 Hz, 1H),
6,00 (d, T = 9,7 Hz, 1H), 3,77 (s, 2H), 3,68 — 3,33 (m, 5H), 3,20-3,08 (m, 2H), 2,36 (s,
3H), 2,21 (d, T = 11,9 Hz, 2H), 2,05 (s, 2H), 1,44 (s, 3H).

Céac vi du dudi day trong bang 3 dugc tébng hop bang cach st dung quy trinh &

trén v&i cac nguyén liéu ban dau va cac hop chat trung gian twong tng.

Béang 3

Vidu | Cau tric Tén hoa hoc THNMR & MS: (M+H)"
'H NMR (400 MHz,
MeOD) 6 7,61 (t, J = 9,0
Axit (2R,4R)-1-(2,6- | Hz, 1H), 7,53 — 7,43 (m,
diclorophenetyl)-4-((3- | 2H), 7,32 (t, ] = 8,0 Hz,
floro-6-((5-metyl-1H- 1H), 6,90 (dd, J = 9,0, 3,0
A3 pyrazol-3- Hz, 1H), 6,02 (s, 1H), 3,84
yl)amino)pyridin-2- (s, 1H), 3,68 — 3,35 (m,
yl)metyl)-2- 6H), 2,38 (d, J = 3,8 Hz,
metylpiperidin-4- 3H), 2,19 (t, J = 30,8 Hz,
carboxylic 4H), 1,50 (d, J = 13,7 Hz,

3H), -0,00 (s, 2H).
MS: 520 (M+H)*

Vi du 44
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Axit  (2R,4R)-1-(2-(3-cloro-2-florophenyl)-2-oxoetyl)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budc 1: 2-bromo-1-(3-cloro-2-florophenyl)etan-1-on

Br

F

Cl

Hon hop cia 1-(3-cloro-2-florophenyl)etan-1-on (1,004 g, 5,817 mmol), NBS
(1,393 g, 7,827 mmol), kali dihydro phosphat (0,282 g, 2,072 mmol) va etanol (12 mL)
duoc hdi lvu trong 3 gid. Hon hop phan tng duoc 1am bay hoi dé loai bé dung moi. Can
tao thanh duoc tinh ché bing séc ky cot pha ddo C18 rira giai bing HoO/ACN dé tao ra
2-bromo-1-(3-cloro-2-floro phenyl)etan-1-on (297 mg, 1,181 mmol) la diu mau niu.

LCMS (ESI, m/z): 251,253 [M+1]* .

Buéc 2: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floropyridin-2-yl)metyl)-1-(2-(3-cloro-2-florophenyl)-2-oxoetyl)-2-
metylpiperidin-4-carboxylat

Cl

B6 sung trimetylamin (362 mg, 3,577 mmol) & nhiét d6 0°C vao dung dich chtra
tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol- 3-yl)amino)-3-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (156 mg, 0,339 mmol), 2-
bromo-1-(3-cloro-2-florophenyl)etan-1-on (109 mg, 0,433 mmol) trong THF (8 ml).
Dung dich tao thanh duoc khudy & nhiét d6 trong phong qua dém. Hén hop duge lam
bay hoi dé loai bd dung mdi. Ciin tao thanh dugc tinh ché bang sic ky cot silicagel rira

giai bang EtOAc/hexan (0~30%) dé tao ra tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-
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metyl-1H- pyrazol-3-yl)amino)-3-floropyridin- 2-y)metyl)-1-(2-(3-cloro-2-
florophenyl)-2-oxoetyl)-2-metylpiperidin-4-carboxylat (68 mg, 0,107 mmol) la dau
mau vang. LCMS (ESI, m/z): 630 [M+1]".

Budce 3: Axit (2R,4R)-1-(2-(3-cloro-2-florophenyl)-2-oxoetyl)-4-((3-floro-6-((5-
metyl-1H- pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Cl

Thuc hién quy trinh trong ty quy trinh dugc mo ta & bude 5 cta vi du 5, tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floropyridin-2-
yl)metyl)-1-(2-(3-cloro-2-florophenyl)-2-oxoetyl)-2-metylpiperidin-4-carboxylat (68
mg, 0,107 mmol) duoc chuyén héa thanh hop chét & tidu dé (34 mg) 1a chét rin mau
tring. LCMS (ESL m/z): 518 [M+1]*. "TH NMR (400 MHz, MeOD) & 8,00 (ddd, J = 8,0,
6.4, 1,6 Hz, 1H), 7,92-7,83 (m, 1H), 7,62 (t, J = 9,0 Hz, 1H), 7,40 (t, ] = 8,0 Hz, 1H),
6,90 (dd, T =9,0, 3,1 Hz, 1H), 4,86 (d, ] = 18,0 Hz, 1H), 4,05-3,87 (m, 1H), 3,71 (s, 2H),
3,56 (t,J= 11,1 Hz, 2H), 3,46 (s, 2H), 2,40 (s, 3H), 2,24 (s, 2H), 2,10 (d, ] = 14,1 Hz,2H),
1,42 (d, ] = 6,3 Hz, 3H).

Vidu 45
Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl-1H-pyrazol-3-
yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylic
Bude 1: metyl (2R,4R)-4-((6-cloropyrazin-2-yl)metyl)-2-metylpiperidin-4-
carboxylat
O

O~ =N
(7
Cl

N
H
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Thuc hién quy trinh twong tu quy trinh dugc mo & ¢ bude 1 dé tong hop vi du
37, INT C4 (298 mg, 0,776 mmol) dugc chuyén héa thanh hop chét ¢ tiéu dé (210 mg)
1a ddu mau vang. LCMS (ESI, m/z): 284 [M+H]".

Budc 2: metyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloropyrazin-2-
yl)metyl)-2- metylpiperidin-4-carboxylat

Cl

Thuc hién quy trinh twong tw quy trinh duge mo ta & budce 1 dé tong hop vi du 1,
metyl (2R,4R)-4-((6-cloropyrazin-2-yl)metyl)-2-metylpiperidin-4- carboxylat (210 mg,
0,064 mmol) duoc chuyén hoa thanh hop chit & tiéu dé (216 mg, thd) 1a diu mau vang.
LCMS (ESI, m/z): 426 [M+H]".

Bude 3: metyl-(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)pyrazin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat

F

Cl
Thuc hién quy trinh twong tu quy trinh duge md ta ¢ bude 3 dé tong hop vi du 1,
metyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloropyrazin-2-yl)metyl)-2-metyl
piperidin-4-carboxylat (216 mg, thd) dwgc chuyén héa thanh hop chét ¢ tiéu dé (923 mg)
1a diu mau vang. LCMS (ESI, m/z): 587 [M+H]".
Buége 4: metyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-metyl- 1H-
pyrazol-3-yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylat
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F

Cl
Thuc hién quy trinh twong tw quy trinh dugc mo ta & budce 4 dé tong hop vi du 1,
metyl-(2R,4R)-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H- pyrazol-3-yl)amino)
pyrazin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2- metyIpiperidin-4-carboxylat (923 mg)
duge chuyén hoa thanh hop chit & tidu d& (325 mg, thd) 1a dau mau vang. LCMS (ESL,
m/z): 487 [M+H]".

Bude 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5S-metyl-1H-
pyrazol-3-yl)amino) pyrazin-2-yl)metyl)piperidin-4-carboxylic

F

Cl

Thuc hién quy trinh twong tr quy trinh duge mé ta & bude 5 dé tong hop vi du 1,
metyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-2-metyl-4-((6-((5-  metyl-1H-pyrazol-  3-
yl)amino)pyrazin-2-yl)metyl)piperidin-4-carboxylat (325 mg) dugc chuyén hoa thanh
hop chat & tiéu dé 9 mg 1a chat rin mau vang. LCMS (ESI, m/z): 487 [M+H]". '"H NMR
(400 MHz, DLCMS (ESI, m/z)0) 3 9,61 (s, 1H), 8,19 (s, 1H), 7,77 (t, ] = 7.9 Hz, 1H),
7,68 (s, 1H), 7,68 (s, 2H), 7,59 (d, ] = 6,4 Hz, 2H), 7,38 (t, ] = 7,9 Hz, 2H), 6,28 (s, 1H),
3,54 (s, 50H), 3,14 (d, J = 9,9 Hz, 4H), 2,50 (m, 109H), 2,33 (s, 1H), 2,23 (s, 4H), 2,23
(s, 6H), 2,02 (d, ] = 13,4 Hz, 3H), 1,88 (m, 4H), 1,48 (d, J = 6,1 Hz, 5H).

Vi du 46

Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyoxetan-3-y1)-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic
149



51407 150/319

Budc 1: 1-(tert-butyl)-4-metyl-4-((6-bromo-3-floropyridin-2-yl)metyl)piperidin-
1,4-dicarboxylat

_O (@) F
XX
NIZZ
N
| C
Boc l

Thuc hién quy trinh twong tu quy trinh dugc mo ta ¢ bude 1 aé téng hop vidu S,
1-(tert-butyl) 4-metyl piperidin-1,4-dicarboxylat (2,47 g, 10,152 mmol), INT A6 (2,95
g, 13,142mmol) duoc chuyén héa thanh hop chét ¢ tiéu dé (1808 mg, Y=46%) 1a dau
mau vang. LCMS (ESI, m/z): 387 [M+H]".

Buée  2: 1-(tert-butyl)-4-metyl-4-((6-cloro-3-floro-4-(3-hydroxyoxetan-3-
yD)pyridin-2-yl)metyl)piperidin-1,4-dicarboxylat

_0 O FH o o
X
N~
N
! I
Boc C

Vio dung dich chira diisopropylamin (374 mg, 3,696 mmol) trong THF (5 mL)
duoc lam lanh dén nhiét dd -78°C trong hydro. n-Butyl lithi (2,5M) trong hexan (1,3
mL,3,250 mmol) dugc bd sung timg giot trong 10 phat duy tri nhiét do bén trong dudi
-40°C. Dung dich tao thanh dugc khudy & nhiét d§ 0°C trong 30 phit trude khi dung
dich chura 1-(tert-butyl)-4- metyl-4-((6-bromo-3-floropyridin-2-yl)metyl) piperidin-1,4-
dicarboxylat (777 mg, 2,013 mmol) trong THF (5 ml) dugc bd sung ting giot & nhiét do
-78°C. Hon hop dugc khudy & nhiét d6 -40°C trong 1 gio.

Dung dich chira oxetan-3-on (295 mg, 4,094 mmol) trong THF (5 ml) dugc bd
sung. Dung dich tao thanh duoc khuéy & nhiét do -60°C trong 1 gi¢ trude khi n6 duge
lam dirng bing dung dich chtra nuée NH4Cl bdo hoa. H3n hop tao thanh duge chiét voi
etyl axetat. L6p hitu co dugc 1am kho trén natri sulfat khan, dugc loc va ¢ dudi ap suét
giam. Can tao thanh dugc tinh ché bang sic ky cot pha dao C18 rira giai bang H,O/ACN
dé tao ra 1-(tert-butyl)-4-metyl-4- ((6-cloro-3-floro-4-(3-hydroxyoxetan-3-yl)pyridin-2-

150



51407 151/319

yl)metyl) piperidin-1,4- dicarboxylat (476 mg, Y=52%) la dau mau vang. LCMS (ESI,
m/z): 459 [M+H]".

Budc 3: metyl-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-(3-
hydroxyoxetan-3-yl) p-yridin-2-yl)metyl)piperidin-4-carboxylat

_0._0 FHO 0
| X
N~
N
Cl
F
Cl

Thuyc hién quy trinh tvong ty quy trinh dugc mo ta & bude 3&4 dé tong hop vi
du 5, 1-(tert-butyl)-4-metyl-4-((6-cloro-3-floro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl)
metyl)piperidin-1,4-dicarboxylat (476 mg, 1,037 mmol) dugc chuyén hoéa thanh hop
chit & tidu d& (168 mg, Y=32%) la diu mau vang. LCMS (ESL m/z): 501 [M+H]",

Budce 4: metyl-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3-floro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-carboxylat

0.0 FHO o
X

N~ 7
N
HN N,
\QN—-BOC
F
Cl

Thuc hién quy trinh twong tu quy trinh duge mo ta & bude 3 dé tong hop vidu 1,
metyl-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-(3-  hydroxyoxetan-3-yl)  p-
yridin-2-yl)metyl)piperidin-4-carboxylat (168 mg, 0,335 mmol) dugc chuyén héa thanh
hop chét & tiéu dé (255 mg, tho) 13 ddu mau vang. LCMS (ESI, m/z): 662 [M+H]".

Buge 5: metyl-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyoxetan-3-yl)-
6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylat
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Cl
Thuc hién quy trinh twong ty quy trinh dugc mo ta & budce 4 dé tong hop vi du 1,
metyl-4-((6-((1-(tert-butoxycacbonyl)-5-metyl-1H-pyrazol-3-yl)amino)-3 -floro-4-(3-
hydroxyoxetan-3-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)piperidin-4-
carboxylat (255 mg, thd) dugc chuyén hoa thanh hop chét & tiéu dé (65 mg, tho) 1a dau
mau vang. LCMS (ESI, m/z): 562 [M+H]".

Budce 6: Axit 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyoxetan-3-yl)-6-
((5- metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)piperidin-4-carboxylic

HO.__O FHO 0

| X

No
N
HN._N.
\L<NH
F
Cl

Thuc hién quy trinh twong ty quy trinh duge mo ta & bude 5 dé tong hop vi du 1,
metyl-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-hydroxyoxetan-3-  y1)-6-((5-met-hyl-
1H- pyrazol-3-yl)amino)pyridin-2-yl)metyl) piperidin-4-carboxylat (65 mg) dugc
chuyén héa thanh hop chit & tiéu dé 10 mg 14 chit rin mau vang. LCMS (ESI, m/z): 548
[M+H]". '"H NMR (400 MHz, MeOD) & 7,69 (t, J = 7.4 Hz, 1H), 7,52 (s, 1H), 7,33 (t, J
= 8,0 Hz, 1H), 6,96 (d, ] = 4,7 Hz, 1H), 5,99 (s, 1H), 5,08 (d, J = 7,1 Hz, 2H), 4,80 (d, J
= 7,1 Hz, 1H), 4,46 (s, 2H), 3,53 (m, 3H), 3,17 (d, J = 13,1 Hz, 3H), 2,46 (s, 2H), 2,35
(s, 3H), 1,93 (s, 2H), 1,31 (s, 2H).

Céc vi du duéi day trong bang 4 dugc tdng hop bang cach st dung quy trinh &
trén v4i cac nguyén li€u ban dAu va cac hop chit trung gian twong ung.
Bang 4
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Vidu | Céu tric Tén hoa hoc THNMR & MS: (M+H)*

TH NMR (400 MHz,
MeOD) & 7,68 (t, J = 7,6
Hz, 1H), 7,55 (t, J = 6,4
Axit (2R,4R)-1-(3-cloro- | Hz, 1H), 7,34 (t, J = 7.9

2-florobenzyl)-4-((3- Hz, 1H), 6,93 (d, J = 4,7
floro-4-(3- Hz, 1H), 5,95 (s, 1H), 5,07
hydroxyoxetan-3-y1)-6- | (d, J = 7,0 Hz, 2H), 4,79
47 ((5-metyl-1H-pyrazol-3- | (d, J = 7,0 Hz, 2H), 4,33
yl)amino)pyridin-2- (d, J =12,6 Hz, 1H), 3,91
yl)metyl)-2- (s, 2H), 3,44 (d, J = 29,1
metylpiperidin-4- Hz, 4H), 2,33 (s, 3H), 2,15
carboxylic (dd, J = 73,5, 26,6 Hz,
5H), 1,57 (d, J = 6,0 Hz,
3H).

MS: 562 (M+H)"

Vidu 48

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-florooxetan-3-yl)-6-
((5-metyl-1H-pyrazol-3 -yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budc 1: di-tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(3-hydroxyoxetan-3-

yl)pyridin-2-yl) metyl)-2-metylpiperidin-1,4-dicarboxylat

Thuc hién quy trinh tvong ty quy trinh duoc mo ta & bude 2 dé tong hop vi du
43, INT C2 (881mg, 1,808mmol) dugc chuyén hoa thanh hop chét ¢ tiéu dé (826 mg,
Y=83%) 12 ddu mau vang. LCMS (ESI, m/z): 559 [M+H]".

Budce 2: tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(3-hydroxyoxetan-3-

yl)pyridin- 2-yl)metyl)-2-metylpiperidin-4-carboxylat
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Thuc hién quy trinh twong tu quy trinh duge mo ta & bude 3 dé téng hop vi du 3,
di-tert-butyl-(ZR,4R)-4-((6-br0m0-3-ﬂor0-4-(3-hydroxyoxetan—3-yl)pyridin -2-
yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (826 mg, 1,476 mmol) dugc chuyén hoa
thanh hop chét & tidu dé (669 mg, Y=98%) la dau mau vang. LCMS (ESI, m/z): 459
[M+H]". "

Budce 3: tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(3-hydroxyoxetan-3-

yl)pyridin- 2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat

Thuec hién quy trinh twong ty quy trinh duoc mo ta ¢ bude 4 dé tdng hop vi du 3,
tert—butyl-(ZR,4R)-4-((6-bromo-3-ﬂoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl) metyl)-
2-metylpiperidin-4-carboxylat (669 mg, 1,456 mmol) dugc chuyén héa thanh hop chat
& tidu dé (577 mg, Y=66%) la ddu mau vang. LCMS (ESL m/z): 601 [M+H]".

Budce 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 3-floro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat

Thuec hién quy trinh twong tu quy trinh dugc md ta & bude 2 dé té)ng hop vidu S,
tert-buty1—(2R,4R)—4-((6-br0m0-3-ﬂ0r0-4-(3-hydroxyoxetan-3-yl)pyridin-2-y1)metyl)-
1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (577 mg, 958,62 umol) dugc
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chuyén héa thanh hop chét & tiéu dé& (445 mg, Y=69%) la ddu mau vang. LCMS (ESI,
m/z): 674 [M+H]".
Budce 5; tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 3-floro-4-(3-florooxetan-3-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metyIpiperidin-4-carboxylat

B& sung DAST (0,5 mL) vao dung dich chira tert-butyl-(2R,4R)-4-((6-((1-(tert-
butyl)-5-metyl-1H-pyrazol-3-  yl)amino)-3-floro-4-(3 -hydroxyoxetan-3-yl)pyridin-2-
ylmetyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (194 mg, 0,288
mmol) trong DCM (10 ml). Dung dich nay duoc khudy & nhiét do trong phong trong 2
gid. Dung dich tao thanh dugc lam ding b%mg dung dich chtra nude natri bicacbonat bao
hoa. Dung dich tao thanh dugc pha lodng véi nude va duge chiét véi etyl axetat. L6p
hitu co duoc 1am kho trén natri sulfat khan, duoc loc va c6 dudi ap sut giam. Can tao
thanh dugc ap dung trén cot silicagel rira giai bang EtOAc/hexan (0~30%) dé tao ra hop
chét & tidu d& (146 mg, Y=75%) la ddu mau vang. LCMS (ESI, m/z): 676 [M+H]".

Budc 6: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(3-florooxetan-3-

yl)- 6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic

HO\&O F 0

\E<NH
F

Cl
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Thuc hién quy trinh twong tu quy trinh dwgc mo ta & bude 5 dé tong hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro- ~ 4-
(3-florooxetan-3-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylat (146 mg, 215,909 umol) dugc chuyén héa thanh hop chét & tiéu dé 21 mg 1a
chét rin mau tréng. LCMS (ESI, m/z): 564 [M+H]". 'HNMR (400 MHz, MeOD) § 7,71
(t, J=17,6 Hz, 1H), 7,56 (t,J = 6,4 Hz, 1H), 7,36 (t,] = 7,9 Hz, 1H), 6,95 (d, ] = 4,4 Hz,
1H), 6,03 (s, 1H), 5,07 (m, 4H), 3,97 (d, J = 23,5 Hz, 2H), 3,47 (dd, J] = 24,6, 3,3 Hz,
4H), 2,37 (s, 3H), 2,10 (m, 5H), 1,60 (m, 3H).

Vidu 49

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-metyl-6-((5-metyl-1H-
pyraz-ol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Buge 1: di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-metylpyridin-2-yl)metyl)-
2-metylpiperidin-1,4-dicarboxylat

Bod Cl

Dung dich chira diisopropylamin (2,13 g, 21,050 mmol) trong THF (10 mL) dugc
lam lanh dén nhiét do -78°C trong hydro. n-Butyl lithi (2,5M) trong n-hexan (7,2 mL,
18,286 mmol) duge bd sung. Dung dich nay dugc khudy & nhiét @6 0°C trong 30 phut
truée khi né duge bd sung dung dich chita INT C2 (4,05 g, 9,143 mmol) trong THF (5
ml) ting giot trong 10 phit duy tri nhiét do bén trong dudi -40°C. Dung dich tao thanh
dugc khudy & nhiét do -40°C trong 1 gid.

Dung dich chira iodometan (2,22 mg, 15,641 mmol) trong THF (5 ml) dugc bd
sung tung giot dudi -70°C va duoc khudy 1 gio. Phan tng dugc lam dimg bang dung
dich chira néc NH4Cl bdo hoa va dugc chiét véi etyl axetat. L6p hitu co duge lam kho
trén natri sulfat khan, duge loc va ¢d dudi ap suat giam. Can dugce tinh ché bang sic ky

cot pha dao C18 rira giai bing HoO/ACN d tao ra di-tert-butyl (2R,4R)-4-((6-cloro-3-
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floro-4- metylpyridin-2- yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (3,55 g, Y=85%)
12 ddu mau vang. LCMS (ESI, m/z): 457 [M+H]".

Bude 2:  di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 3-floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

Hén hop cua di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-metylpyridin-2-
yl)metyl)-2- metylpiperidin-1,4-dicarboxylat (3,54 g, 7,747 mmol),
tris(dibenzylidenaxeton)dipaladi (2,01 g, 2,195 mmol),
dimetylbisdiphenylphosphinoxanthen (1,43 g, 2,471 mmol), 1-tert-butyl-3-metyl-1H-
pyrazol-5-amin (1,56 mg, 10,181 mmol) va K5POs (5,30 g, 24,969 mmol) trong 1,4-
dioxan (50 ml) dugc khudy & nhiét ¢ 110°C trong 5 gio trong hydro. Dung dich tao
thanh duoc lam ngudi dén nhiét do trong phong va dugc pha lodng véi nude mubi va
duoc chiét vaoi etyl axetat. L&p hitu co dugc lam kho trén natri sulfat khan, duge loc va
c6 dudi 4p sudt giam. Cin dugc tinh ché bing sic ky pha ddo C18 rira gidi bing
H>O/ACN dé tao ra (4,03 g, 7,024 mmol, Y=91%) hop chét tiéu d& 1 chat rén mau vang.
LCMS (ESL m/z): 574 [M+H]".

Budce 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 3-floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

\i/o\&o F

Z

HN _N,
\RN

Dung dich chtra di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-

H

3-yl)amino)-3- floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat
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(3,95 g, 6,885 mmol) trong diclorometan (60 ml) dugc bd sung axit trifloroaxetic (6 ml)
va dugc khudy & nhiét d6 trong phong trong 4 gid. Sau khi hoan thanh, phéan tng duge
lam dirng biang dung dich chira nudc natri bicacbonat bdo hoa (100 ml) va duge chiét
v6i diclorometan. Lép hitu co duge 1am kho trén natri sulfat khan, dugc loc va ¢6 dudi
4p sut giam. San phdm tho duoc tinh ché bing sic ky pha dao CI8 rira gidi bing
H,O/ACN dé tao ra (3,47 g 7,326mmol, Y=106%) hop chét tiéu dé la cht rén mau
vang. LCMS (ESI, m/z): 474 [M+H]".

Buéce 4. tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-metylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

" N
HN._N,
F
Cl

Hon hop cua tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 3-floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (3,39 g,
7,158 mmol), kali cacbonat (3,49 g, 25,252 mmol) va 1-(bromometyl)-3-cloro-2-
florobenzen (1,48 g, 6,623 mmol) trong ACN (10 mL) dugc khudy trong 6 gi' & nhiét
do trong phong. Sau khi hoan thanh, hdn hgp tao thanh dugc loc va c6 trong chén khong.
San phdm thd duoc tinh ché bang sic ky cot silicagel rira giai bang EtOAc/hexan
(0~30%) d& tao ra (3,02 g, 4,410 mmol, Y=68%) hop chit tiéu dé la chat rin mau vang.
LCMS (ESIL, m/z): 616 [M+H]".

Buéc 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-metyl-6-((5-
metyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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Dung dich chira tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-metylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (1,81 g, 2,937 mmol) trong axit formic (10 mL) dugc khudy
hdi luu trong 4 gid. Sau khi hoan thanh, dung dich tao thanh dugc c6 dudi ap sut giam.
Cin dugc hoa tan trong nude (60 mL) & nhiét 46 0°C va diéu chinh PH=6~7 béng dung
dich chira nudc natri hydroxit (5 M). Hon hop tao thanh dugc chiét véi DCM (3x100
mL). Lép hitu co duge 1am khd trén natri sulfat khan, dugc loc va ¢6 dudi ép suét giam.
San pham tho duoc tinh ché bing sic ky pha dao C18 rira gidi bing MeOH/nu6c dé tao
ra (1,25 g, 2,480 mmol, Y=84%) hop chit tiéu dé 1a chit rdn mau tréng. LCMS (ESL,
m/z): 504 [M+H]". '"H NMR (400 MHz, MeOD) 8 7,71 (t,J = 7,7 Hz, 1H), 7,56 (t, J =
6,7 Hz, 1H), 7,36 (t, ] = 8,0 Hz, 1H), 6,75 (d, J = 4,6 Hz, 1H), 5,94 (s, 1H), 4,36 (d, ] =
14,0 Hz, 1H), 3,89 (s, 1H), 3,44 (t, ] = 19,8 Hz, 8H), 2,40-2,04 (m, 7H), 1,60 (d, J = 6,0
Hz, 2H), 1,31 (s, 1H).

Céc vi du duéi day trong bang 5 dugce tbng hop bang cach st dung quy trinh &

trén voi cac nguyén liéu ban dau va cac hgp chat trung gian tuong ng.

Béang 5
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Vidu | Clu tric Tén héa hoc 'HNMR & MS: (M+H)"
'H NMR (400 MHz,
MeOD) & 7,60 (dd, J =
14,3, 8,6 Hz, 1H), 7,13 (t,
Axit (2R,4R)-1-(3-cloro- | J = 8,8 Hz, 1H), 6,64 (s,
2,6-diflorobenzyl)-4-((3- | 1H), 5,77 (d, J= 17,9 Hz,
floro-4-metyl-6-((5- 1H), 4,41 (d, J = 13,4 Hz,
50 metyl-1H-pyrazol-3- 1H), 3,87 (d, J = 11,7 Hz,
yl)amino)pyridin-2- 1H), 3,20 (d, J= 38,9 Hz,
yl)metyl)-2- 3H), 3,03 (s, 1H), 2,88 (d,
= metylpiperidin-4- J=12,7 Hz, 1H), 2,24 (d,
carboxylic J=16,1 Hz, 6H), 1,95 (dd,
J = 38,0, 18,5 Hz, 4H),
1,43 - 1,37 (m, 3H).
MS: 522(M+H)"
'H NMR (400 MHz,
7 Axit  1-3-cloro-2- | MEOD) @ 8:22 (5 2.
HO florobenzyl)-4-((3-floro- | /6% (& 1. 7.30 (. 111,
zy
7,28 (t, J = 7,7 Hz, 1H),
N, | 4mety6-((S-metyl-TH- | o' 11y 5 81 (s, 1H)
51 N HN—~ "*NH | pyrazol-3- ’ TN S Ty
1{ o yridina- 427 (5, 2H), 3.37 (s. SH)
yl)me:tyl) iperidin-4- 3,12 (d, J = 22,1 Hz, 3H),
- b (P 2,37 (s, 2H), 2,27 (s, 4H),
Y 1,86 (s, 2H).
MS: 490(M-+H)"
'H NMR (400 MHz,
HO Axit 1-(2,3- | MeOD) o 8,27 (s, 1H),
diflorobenzyl)-4-((3- 7,47 — 7,16 (m, 2H), 6,67
floro-4-metyl-6-((5- (s, 1H), 5,81 (s, 1H), 4,20
52 N metyl-1H-pyrazol-3- (s, 2H), 3,40 — 3,34 (m,
yl)amino)pyridin-2- 3H), 3,08 (dd, J = 73.2,
. ylmetyl)piperidin-4- 39,5 Hz, 5H), 2,30 (d, J =
L carboxylic 35,5 Hz, 6H), 1,82 (s, 2H).
MS: 474 (M+H)"
'H NMR (400 MHz,
MeOD) 8 7,47 (d, J = 17,7
Axit  (QRAR)-123- |15 2D, 7:25 (& J = 78
. Hz, 1H), 6,52 (s, 1H), 5,66
diclorobenzyl)-4-((3- d. J=17.9 Hz, 1H), 4.39
floro-4-metyl-6-((5- (d, s % >
metvl-1H-pvrazol-3- (d, J= 13,6 Hz, 1H), 3,82
53 tyl-LH-py (s, 1H), 3,31 (dd, J= 584,

Cl

Cl

yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

5,0 Hz, 1H), 3,15 (s, 2H),
2,90 (s, 1H), 2,79 (s, 1H),
2,13 (d, J = 14,0 Hz, 6H),
1,83 (d, J = 55,0 Hz, 4H),
1,25 (d, J= 17,2 Hz, 3H).
MS: 520 (M+H)"
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Vidu | Céu tric Tén hoa hoc 'HNMR & MS: (M+H)"
'H NMR (400 MHz,
. MeOD) & 8,27 (s, 1H),
HO O A Axit 1-(2,3- | 7,60 (d, J = 5,8 Hz, 1H),
\ diclorobenzyl)-4-((3- 7,11 (t, J = 8,6 Hz, 1H),
N N floro-4-metyl-6-((5- 6,66 (s, 1H), 5,78 (s, 1H),
54 N HN—~ "NH | metyl-1H-pyrazol-3- 4,10 (dd, J = 16,5, 9,4 Hz,
= yl)amino)pyridin-2- 2H), 3,23 — 2,66 (m, 6H),
ol yl)metyl)piperidin-4- 2,27 (s, 4H), 2,19 (s, 2H),
carboxylic 1,78 (t, J = 11,1 Hz, 2H),
cl 1,44 — 1,16 (m, 2H).
MS: 506 (M+H)*
TH NMR (400 MHz,
. MeOD) & 8,27 (s, 1H),
HO O\ _ Axit  1-(3-cloro-2,6- | 7,60 (d, ] = 5,8 Hz, 1H),
9 diflorobenzy1)-4-((3- 711 (t, J = 8,6 Hz, 1H),
N " floro-4-metyl-6-((5- 6,66 (s, 1H), 5,78 (s, 1H),
55 F HN—~ "NH | metyl-1H-pyrazol-3- 4,10 (dd, J = 16,5, 9,4 Hz,
K:Q yl)amino)pyridin-2- 2H), 3,23 — 2,66 (m, 6H),
yDmetyl)piperidin-4- 2,27 (s, 4H), 2,19 (s, 2H),
F carboxylic 1,78 (t, J = 11,1 Hz, 2H),
cl 1,49 — 0,73 (m, 4H).
MS: 508 (M-+H)"
" _ 'H NMR (400 MHz,
0] =
~ it (23 | MeOD) 3 Z{,183(§d, 6175
B diflorophenetyl)-d-((3- | 200> 10:0 Hz, 3H), 6,
N~ p (d,J=4,6 Hz, 1H), 5,94 (s,
floro-4-metyl-6-((5- 1H). 3.67 (d, J = 11,9 Hz
56 HN._N metyl-1H-pyrazol-3- T ’ . ’
N, . az 2H), 3,34 (s, 2H), 3,23 —
LCH yljamino)pyridin-2- 2.99 (m, 6H), 2,48 (d, J =
] yl)f;‘etyll).plpe“dm"*' 14,7 Hz, 2H), 2.33 (d, J =
. carboxyle 15,3 Hz, 6H), 1,95 (s, 2H).
MS: 488 (M+H)*
'H NMR (400 MHz,
MeOD) & 7,49 (d, ] = 7,5
o o F Hz, 1H), 7,40 — 7,20 (m,
Axi (23| 2D 678 (@ J = 4,6 Hz,
N Gielorophenetyld-((3. | LD 5:99 (s, 11D), 3,70 (d,
R iclorophenety)-4-((3- | 7 15 s 11, o), 3,45 (4,
floro-4-metyl-6-((5- J = 19.0 Hz, 2H), 3.21 (s
57 HN.__N_ metyl-1H-pyrazol-3- ’ T ’
N NH ) az 2H), 3,09 (t, J = 12,9 Hz,
— yl)amino)pyridin-2- YD), 2.50 (1. ] = 162 H
cl Dmetyl)piperidin-4- ) 2,50 - 0
Y bl 2H), 2,36 (d, J = 20,6 Hz,
- CarboxyLie 6H), 2,00 (t, ] = 13,8 Hz,

2H), 0,00 (d, J = 3,1 Hz,
2H).
MS: 520 (M+H)"
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Vidu | Chu tric Tén hoa hoc IHNMR & MS: (M+H)"
'H NMR (400 MHz,
o o F MeOD) & 7,48 (dd, J =
. 14,4, 8,6 Hz, 1H), 7,06 (t,
N Axit  1-(3-cloro-2,6- | y _ g gy, 11), 6,76 (d, J
l diflorophenetyl)-4-((3- | _
N~ = 4,7 Hz, 1H), 5,96 (s,
floro-4-metyl-6-((5- ”
N 1H), 3,69 (d, J = 10,1 Hz,
58 HN___N_ metyl-1H-pyrazol-3- _
N . 4 2H), 3,15 (d, ] = 21,2 Hz,
— yl)amino)pyridin-2- _
- - Drmety Dpiveridin-4- 4H), 2,49 (d, J = 13,7 Hz,
Zarboiy P 2H), 2,34 (d, J = 17,2 Hz,
- Y 6H), 1,95 (s, 2H), 0,01 — -
0,01 (m, 4H).
MS: 522 (M+H)*
'H NMR (400 MHz,
MeOD) & 7,43 (d, J = 8,0
HO. O F . Hz, 2H), 7,29 (t, J = 8,0
N Axit 1-(2.6- | 1y, 1H). 6,77 (d, J = 4,7
| diclorophenetyl)-4-((3-
N floro-d-mety -6-((5- Hz, 1H), 5,97 (s, 1H), 3,75
N (d, J = 12,0 Hz, 2H), 3,39
59 HN_ _N metyl-1H-pyrazol-3- _ I
M| yhaminoypyridin-2- (t, J=19,5 Hz, 3H), 3,28 —
ol o =C |yhmetyDpiperidind- | 04 @ SH), 2.50(d, J=
Zarboxy 112 P 13,3 Hz, 2H), 2,35 (d, J =
Y 18,0 Hz, 6H), 2,01 (d, J =
13,7 Hz, 2H).
MS: 520 (M+H)*
'H NMR (400 MHz,
HO._O F MeOD) 6 7,51 (s, 1H),
« Axit L-(2.4- 7.35 (dd, 1 =15.7, 8,1 Hz,
| ) 2H), 6,77 (d, J = 4,7 Hz,
N~ diclorophenetyl)-4-((3-
1H), 5,97 (s, 1H), 3,69 (d,
T NN floro-4-metyl-6-((>- ] = 12,3 Hz, 2H), 3,19 (s
60 = metyl-1H-pyrazol-3- ’ ’ S ’

NH

—

Cl

yl)amino)pyridin-2-
yDmetyl)piperidin-4-
carboxylic

4H), 3,09 (t, J = 13,3 Hz,
2H), 2,48 (d, J = 14,3 Hz,
o). 2.35 (d. T = 18.3 Hz,
6H), 1,97 (t, J = 12,9 Hz,
2H), -0,00 (s, 2H).

MS: 520 (M+H)*
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Vidu | Cdutric Tén hoa hoc IHNMR & MS: (M+H)*
'H NMR (400 MHz,
MeOD) & 7,60 (dd, J =
14,3, 8,6 Hz, 1H), 7,13 (t,
Axit (2R,4R)-1-(2,3- | J = 8,8 Hz, 1H), 6,64 (s,
diflorobenzyl)-4-((3- 1H), 5,77 (d, J = 17,9 Hz,
floro-4-metyl1-6-((5- 1H), 4,41 (d, J= 13,4 Hz,
61 metyl-1H-pyrazol-3- 1H), 3,87 (d, J = 11,7 Hz,

yl)amino)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

1H), 3,20 (d, J= 38,9 Hz,
3H), 3,03 (s, 1H), 2,88 (d,
J=12,7 Hz, 1H), 2,24 (d,
J=16,1 Hz, 6H), 1,95 (dd,
J = 38,0, 18,5 Hz, 4H),
1,43 — 1,37 (m, 3H).

MS: 488 (M+H)*

Vi du 62

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-yl)-

6-((5-metyl-1H-pyrazol-3 -yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budc 1:

yl)pyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-(2-hydroxypropan-2-

Dung dich chira diisopropylamin (365 mg, 3,607 mmol) trong THF (5 mL) dugc

bd sung n-Butyl lithi (2,5M) trong hexan (1,2 mL, 3,000 mmol) & nhiét do -78°C trong

hydro. Dung dich nay dugc khudy & nhiét do 0°C trong 30 phut trudce khi né dugc bd

sung dung dich chtta INT C3 (616 mg, 1,391 mmol) trong THF (5 ml) tung giot & nhiét

do -70°C. Dung dich tao thanh dugc khudy & nhiét @6 -40°C trong 1 gid. Dung dich tao

thanh dugc bd sung dung dich chira axeton (1,17 g, 0,202 mol) trong THF (5 ml) tung

giot trong 10 phut duy tri nhiét do bén trong dudi -70°C va dugc khudy trong 1 gid. Phan

tng dugc lam dung bang dung dich NH4Cl chtra nude bio hoa. Hon hop tao thanh duge

chiét vai etyl axetat. L&p hitu co dugc lam kho trén natri sulfat khan, duoc loc va ¢d

du6i 4p suat gidm. Cin tao thanh duge tinh ché bang sic ky cot pha dao C18 rira giai
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bing H,O/ACN dé tao ra di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-(2-
hydroxypropan-2-yl)pyridin-2-yl)metyl)-2- metylpiperidin-1,4-dicarboxylat (519 mg,
Y=74%) la diu mau vang. LCMS (ESI, m/z): 501 [M+H]".

Budce 2: tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-(2-hydroxypropan-2-
yDpyridin- 2-yl)metyl)-2-metylpiperidin-4-carboxylat

\kov{o F o

Cl

Thuyc hién quy trinh twong ty quy trinh duge mo ta & budce 3 dé tong hop vi du 5,
di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-(2-hydroxypropan-2-yl)pyridin-2-
yl)metyl)-2- metylpiperidin-1,4-dicarboxylat (519 mg, 1,036 mmol) duoc chuyén hoa
thanh hop chit & tidu d& (326 mg, Y=79%) 12 dau mau vang. LCMS (ESL, m/z): 401
[M+H]".

Buée 3: tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4 -(2-
hydroxypropan-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

\*/o\?o F o

Cl

Thuc hién quy trinh twong ty quy trinh duge mo ta ¢ bude 4 dé téng hop vi du 3,
tert-butyl-(ZR,4R)-4—((6-cloro-3-ﬂor0-4-(2-hydroxypropan-Z—yl)—pyridin—2-y1)metyl)-
2- metylpiperidin-4-carboxylat (326 mg, 0,813 mmol) dugc chuyén hoéa thanh hop chét
& tiéu dé (377 mg, Y=85%) 1a diu mau vang. LCMS (BSI, m/z): 543 [M+H]".

Budc 4. tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-(2-hydroxypropan-2-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat
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Thuc hién quy trinh twong ty quy trinh duge mo ta & bude 2 dé téng hop vidu 5,
tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-(2-hydroxypropan-
2-yl) pyridin-2-yl)metyl)-2-metylpiperidin-4- carboxylat (243 mg, 0,447 mmol) duoc
chuyén hoa thanh hop chét & tiéu d& (168 mg, Y=57%) 1a ddu mau vang. LCMS (ESL
m/z): 660 [M+H]".

Budc 5: (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-hydroxypropan-2-
y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic

Thuc hién quy trinh twong tu quy trinh dugc md ta & bude 5 dé téng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)-amino)-3-floro-4-
(2- hydroxypropan-2-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin- 4-carboxylat(168 mg, 0,254 mmol) dugc chuyén hoa thanh hop chét &
tiéu d& (34 mg) 1a chét rin mau tring. LCMS (ESI, m/z): 548 [M+H]" . '"H NMR (400
MHz, MeOD) & 7,34 (m, 2H), 7,08 (t, J = 7,7 Hz, 1H), 6,84 (s, 1H), 5,56 (s, 1H), 4,13
(s, 1H), 3,52 (d, J = 17,6 Hz, 2H), 3,12 (d, J = 6,6 Hz, 2H), 2,74 (s, 2H), 2,11 (s, 3H),
1,76 (s, 2H), 1,69 (s, 2H), 1,45 (s, 6H), 1,19 (s, 3H).

Vidu 63
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Axit (2R,4R)- 1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isopropyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin—Z-yl)metyl)-2-metylpiperidin-4-carboxylic

Buéc 1: tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-
(prop-1-en-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Cl

B4 sung thionyl clorua (2,5 ml) va pyridin (1mL) vao dung dich chira tert-butyl-
(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro- 4-(2-hydroxypropan-2-
y1)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (185 mg, 0,340 umol) trong THF
(5 mL). Hén hop phan g dugc khudy & nhiét do trong phong trong 2 gio. Hon hop tao
thanh duoc lam dirng bang dung dich chira nude natri bicacbonat bao hoa va dugc chiét
v6i DCM (50 mL). Lép hitu co duoce rira bang nuéc mudi (50 mL), duoc lam kho trén
natri sulfat khan, duoc loc va ¢ dudi ap suét giam. Can tao thanh dugc tinh ché béng
séc ky cot pha dao C18 rira giai bing HoO/ACN d€ tao ra tert-butyl (2R,4R)-1-(3-cloro-
2-florobenzyl)-4-((6-cloro-3-floro-4-(prop-1-en-2-yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylat (118 mg Y=66%) l1a dau mau vang. LCMS (ESI, m/z): 525
[M+H]".

Budc 2: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-(prop-1-en-2-yl)pyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat
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Thuc hién quy trinh twong tw quy trinh dugc mo ta ¢ bude 2 dé tdng hop vi du S,
tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-(prop-1 -en-2-yl)
pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (118 mg, 0,225 mmol) duogc chuyén
héa thanh hop cht & tiéu dé& (111 mg, Y=77%) la ddu mau vang. LCMS (ESI, m/z): 642
[M+H]".

Budce 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl- 1H-pyrazol-3-
yl)amino)- 3-floro-4-isopropylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzy1)-2-
metylpiperidin-4-carboxylat

Dung dich chira tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3-floro-4-(prop-1-en-2-yl)pyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (111 mg, 0,173 mmol) va Pd/C (32 mg) trong etyl axetat
(20 mL) dugc théi v6i Ha va duge tao ap bang Ha. Hn hop phan tmg dugc khudy &
nhiét do trong phong trong 4 gio. Sau khi hoan thanh, hdn hop tao thanh duge loc. Dich
loc duoc loai bo dudi 4p suét giam. Cén tao thanh dugc tinh ché bang sic ky cot pha
dao C18 rira giai bang H,O/ACN dé tao ra tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-
metyl-1H-pyrazol-3-yl)amino)-3-floro- ~ 4-isopropylpyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat (95mg, Y=85%) la diu mau vang. LCMS
(ESI, m/z): 644 [M-+H]".
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Budc 4: Axit (2R.4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isopropyl-6-((5-
metyl-1H-pyrazol-3 -yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Thuc hién quy trinh twong tw quy trinh dugc mo ta & budce 5 dé tdng hop vi du 5,
tert-butyl-(ZR,4R)-4-((6—((1-(tert-butyl)-S-metyl-1H-pyrazol-3-yl)—amino)-3-ﬂoro-4-
isopropylpyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat
(95mg, 0,147 mmol) dugc chuyén héa thanh hop chét & tiéu dé (35mg) 1a chét rin mau
tring. LCMS (ESI, m/z): 532 [M+H]". '"H NMR (400 MHz, MeOD) & 7,68 (t, J = 7,6
Hz, 1H), 7,56 (dd, T = 16,2, 8,7 Hz, 1H), 7,33 (t, ] = 7,9 Hz, 1H), 6,78 (d, J = 4,6 Hz,
1H), 5,97 (s, 1H), 3,41 (d, ] = 5,5 Hz, 4H), 3,20 (m, 2H), 2,38 (s, 3H), 2,13 (m, 6H),
1,59 (d, J = 6,0 Hz, 3H), 1,29 (d, ] = 6,9 Hz, 6H).

Vi du 64

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(diflorometyl)-3-floro-6-((5-
metyl- 1H-pyrazol-3-yl)amino)pyridin—Z-yl)metyl)-2-mety1piperidin-4—carboxy1ic

Buéc 1: di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-formylpyridin-2-yl)metyl)-
2- metylpiperidin-1,4-dicarboxylat

\’/OWO F

Dung dich chira diisopropylamin (1,68 g, 16,603 mmol) trong THF (10 mL) duoc
b6 sung n-Butyl lithi (2,5M) trong hexan (4 mL, 10,00 mmol) ¢ nhiét do -78°C trong
hydro. Dung dich nay dugc khudy & nhiét d6 0°C trong 30 phut. Dung dich tao thanh
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duoc bd sung dung dich chira INT C3 (2,16 g, 4,876 mmol) trong THF (15 ml) tirng giot
trong 10 phat duy tri nhiét d6 bén trong duédi -78°C va dugc khudy & -40°C trong 1 gio.

Dung dich chira DMF (2,19 g, 29,962 mmol) trong THF (5 ml) dugc bd sung vao
dung dich & trén & nhiét d§ -78°C. Dung dich tao thanh duoc khuéy & nhiét do -78°C
trong 1 gi¢. Phan ung duoc lam diung bing dung dich chita nu¢ec NH4Cl bdo hoa. Hon
hop tao thanh duogc chiét véi etyl axetat. LGp hiru co dugce lam kho trén natri sulfat khan,
duoc loc va ¢d dudi ap suét giam. Cin tao thanh dugce tinh ché bang sic ky cot pha dao
C18 rira giai bang HoO/ACN dé tao ra di-tert-butyl- (2R,4R)-4-((6-cloro- 3-floro-4-
formylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (1316 mg, Y=57%) 12 dau
mau vang. LCMS (ESI, m/z): 471 [M+H]". 7

Buéc 2: di-tert-butyl-(2R,4R)-4-((6-cloro-4-(diflorometyl)-3-floropyridin-2-
yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

B6 sung DAST (0,5 ml) vao dung dich chira di-tert-butyl-(2R,4R)-4-((6-cloro-3-
floro-4-formylpyridin-2- yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (0,189g, 401,307
umol) trong DCM (50 ml). Phéan (g duoc khudy & nhiét do trong phong trong 2 gio.
Phan tng dugc lam dung bang dung dich chtta nude natri bicacbonat bao hoa. Hon hop
tao thanh dugc chiét véi DCM. Lép hitu co duge ria béng nude mudi, duge lam kho
trén natri sulfat khan, duoc loc va ¢6 dudi ap suét giam. Cén tao thanh duoc tinh ché
bing sic ky cot pha dao C18 rira giai bing HoO/ACN dé tao ra di-tert-butyl-(2R,4R)-4-
((6-cloro-4- (diflorometyl)-3- floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-
dicarboxylat (151 mg Y=76%) la d4u mau vang. LCMS (ESL, m/z): 493 [M+H]".

Buéc 3:  di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-(diflorometyl)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-
dicarboxylat
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Thuec hién quy trinh twong tw quy trinh duoc mo ta & budce 2 dé tong hop vi du 5,
di-tert-butyl-(2R,4R)-4-((6-cloro-4-(diflorometyl)-3-floropyridin-2-yl)metyl)-2-
metylp1per1d1n-1 4-dicarboxylat (0,151g, 306,314 pmol) duoc chuyén héa thanh hop
chét & tiéu d& (107 mg, Y=57%) la dau mau vang. LCMS (ESI, m/z): 610 [M+H]".

Budce 4. tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-(diflorometyl)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Thuec hién quy trinh twong ty quy trinh duge md ta ¢ bude 3 dé tong hop vi du 5,
di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl- 1H-pyrazol-3-yl)amino)-4-
(diflorometyl)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat ~ (0,107g,
175,490 umol) duge chuyén héa thanh hop chét ¢ tiéu dé (72 mg, Y=80%) 1a dau mau
vang. LCMS (ESI, m/z): 510 [M+H]".

Budce 5: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-(diflorometyl)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

\kovo F F
: F
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Thuc hién quy trinh twong ty quy trinh duge mo ta ¢ bude 4 dé tdng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-
(diflorometyl)-  3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (72 mg,
141,176 pmol) duge chuyén hoa thanh hop chét ¢ tigu d& (68 mg, Y=74%) la diu mau
vang. LCMS (ESI, m/z): 652 [M+H]". |

Budc 6: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(diflorometyl)-3-floro-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Thuc hién quy trinh twong tu quy trinh dugc mo ta & budce 5 dé téng hop vidu 35,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)-amino)-4-
(diflorometyl)- 3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-
4-carboxylat (68 mg, 104,294 pumol) duge chuyén héa thanh hop chét & tiéu dé (11 mg)
la chit rn mau tréng. LCMS (ESI, m/z): 540 [M+H]". '"H NMR (400 MHz, DMSO) 8
7,77 (t, T =7,1 Hz, 1H), 7,60 (t, ] = 6,5 Hz, 1H), 7,39 (t, J = 7,9 Hz, 1H), 7,30-7,01 (m,
2H). 6,12 (s, 1H), 4,85 (d, J = 13,4 Hz, 1H), 4,36-4,23 (m, 1H), 3,89 (s, 2H), 3,28-3,12
(m, 3H), 2,71-2,64 (m, 1H), 2,32 (dd, J = 11,0, 9,2 Hz, 1H), 2,28-2,13 (m, 3H), 1,97-
1,81 (m, 2H), 1,42 (t,J = 27,9 Hz, 3H).

Vidu 65

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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Cl

Buéc 1: di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-iodopyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat

| Cl

B4 sung n-Butyl lithi (2,5M) trong hexan (2,4 mL, 6,00 mmol) ting giot ¢ nhiét
do -78°C trong hydro vao dung dich chira diisopropylamin (1,380 g, 13,636 mmol) trong
THF(15 mL). Dung dich tao thanh dugc khudy & nhiét @6 0°C trong 30 phut. Dung dich
chita INT C3 (3,02 g, 6,818 mmol) trong THF (10 ml) dugc bd sung duéi -78°C. Hon
hop duoc khudy & nhiét do -78°C trong 1 gio.

Hon hop tao thanh dugc bd sung dung dich chira iot (2,06 g, 8,116 mmol) trong
THF (5 ml) ting giot & nhiét do -70°C. Dung dich phdn tng duoc khudy & -60°C trong
1 gidr trude khi nd duge lam ding bing dung dich chira nu¢c NH4ClI bdo hoa. Hon hop
tao thanh duoc chiét voi etyl axetat. Lép hitu co dugc 1am kho trén natri sulfat khan,
duoc loc va ¢d dudi 4p suét giam. Cén tao thanh dugce tinh ché bang sic ky cot pha dao
C18 rira giai bang H2O/ACN @ tao ra di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-
iodopyridin-2-yl)metyl)- 2- metylpiperidin-1,4-dicarboxylat (2,8 g, Y=72%) la chit rén
mau vang. LCMS (ESI, m/z): 569 [M+H]"

Bugc?2: di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-vinylpyridin-2-yl)metyl)-2-

metylpiperidin-1,4-dicarboxylat
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Dung dich chta di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-iodopyridin-2-
yDmetyl)-2- metylpiperidin-1,4-dicarboxylat (504 mg, 886,003 umol), tributyl(vinyl)tin
(310 mg, 977,619 umol),  CsF (180 mg, 1,185 mmol) va
tetrakis(triphenylphosphin)paladi (112 mg, 737,311 pmol) trong 1,4-dioxan (15
mL) dugc khudy & 95°C trong 4 gid trong hydro. Hon hop duge 1am ngudi dén nhiét do
trong phong. Dung dich tao thanh pha lodng véi EtOAc (130 mL) va dugc rira cung
nude mudi. Lép hitu co dugce 1am kho trén natri sulfat khan, duoc loc va co dudi ap suét
giam. Cén tao thanh dugc tinh ché bang sic ky cot silicagel rira giai bang EtOAc/hexan
(0~10%) dé tao ra hop chat & tiéu dé (394 mg, Y=95%) la ddu mau tring. LCMS (ESL
m/z): 469[M+H]".

Budce 3: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 3-floro-4-vinylpyridin-2-yl)metyl)-2-metylpiperidin-1 ,4-dicarboxylat

Thuc hién quy trinh twong tu quy trinh dugc mo ta ¢ bude 2 dé tdng hop vi du 3,
di-tert-butyl(2R,4R)-4-((6-cloro-3-floro-4-vinylpyridin-2- yl)metyl)-2-metylpiperidin-
1,4-dicarboxylat (394 mg, 840,107 pmol) dugc chuyén héa thanh hop chit ¢ tiéu dé
(110 mg, Y=22%) 1a dAu mau tring. LCMS (ESI, m/z): 586[M+H]".

Bué6e 4: di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)-

amino)-4-etyl-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat
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Dung dich chira di-tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-metyl- 1H-pyrazol-
3-yl)amino)- 3-floro-4-vinylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat
(110 mg, 187,793 pumol) va Pd/C (175mg) trong MeOH (10 mL) duoc théi Ha va duoc
tao 4p bang Hy. Hon hop tao thanh duoc khudy & nhiét do trong phong trong 4 gid. Sau
khi hoan thanh, hén hop duoc loc va banh loc duoc rira véi MeOH. Dich loc duoc cd
dudi 4p suét giam dé tao ra hop chét ¢ tiéu d& (110 mg) 1a ddu mau vang. LCMS (ESL,
m/z): 588[M+H]".

Buéc  5: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)-4- etyl-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

\\“. N HN /N\N/%
H —

Thuyec hién quy trinh twong ty quy trinh duge mo ta ¢ bude 3 dé téng hop vi du 3,
di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3- yl)amino)-4-etyl-3-
floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat(110 mg, 187,15 umol)
duoc chuyén héa thanh hop chit & tidu d& (107 mg) 1a dau mau vang tho. LCMS (ESI,
m/z): 488[M+H]".

Busc 6: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-4-etyl- 3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin-4-carboxylat
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Thuc hién quy trinh twong tu quy trinh duge mo ta ¢ bude 4 dé tong hop vi du 5,
tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3 -yl)amino)-4-etyl-3-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (107 mg) dugc chuyén hoéa
thanh hop chit & tiéu d& (70 mg, Y=50%) la dau mau vang. LCMS (ESL m/z):
616[M+H]".

Buéc7: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-3-floro-6-((5-metyl-

1H- pyrazol-3-yl)amino)pyridin—2-yl)metyl)-2-mety1piperidin-4-carboxylic

Cl

Thuc hién quy trinh twong tu quy trinh duge mo ta ¢ bude 5 dé tdng hop vi du 3,
tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3- yl)amino)-4-etyl-3-
floropyridin-2-yl)metyl)-1-(3-cloro-2-florophenyl)-2-metylpiperidin-4-carboxylat (70
mg, 110,074 umol) dugc chuyén hoéa thanh hop chit ¢ tiéu d& (38 mg, Y=71%) la chét
rén mau tring. LCMS (ESL, m/z): 518 [M+H]". 'H NMR (400 MHz, MeOD) & 7,69-
7,66 (t, J =174 Hz, 1H), 7,56-7,54 (t, ] = 6,7 Hz, 1H), 7,34-7,32 (t, ] = 7,8 Hz, 1H), 6,77
(d, ] =4,3 Hz, 1H), 5,98 (s, 1H), 4,36 (s, 1H), 3,90 (s, 1H), 3,41 (s,4H), 2,73 (q, T = 7,5
Hz, 3H), 2,38 (s, 3H), 2,20 (s, 2H), 2,08-2,06 (m, 2H), 1,60-1,57 (s, 3H), 1,29-1,24 (t, ]
=7,4 Hz, 3H).

Cac vi du dudi day trong bang 6 duogc tong hop bang céach sir dung quy trinh &
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trén v6i cdc nguyén liéu ban dau va cac hop chat trung gian twong Ung.

Bang 6
Vidu | Chu tric Tén hoa hoc IHNMR & MS: (M+H)"
'H NMR (400 MHz,
MeOD) & 7,66 (t, J = 7,3
F Hz, 2H), 7,32 (t, T = 7.6
2 _ Axit 1-(3-cloro-2- | Hz, 1H), 6,85 (d, ] = 4,4
HO \ florobenzyl)-4-((4-etyl- | Hz, 1H), 6,03 (s, 1H), 4,46
N o |3-floro-6-((S-metyl-1H- | (s, 2H), 3,61 ~ 3,50 (m,
66 N HN—" NH | pyrazol-3- 2H), 3,25 (s, 2H), 3,13 (t,J
= yl)amino)pyridin-2- = 12,3 Hz, 2H), 2,73 (q, J
yl)metyl)piperidin-4- =7,5Hz,2H),2,44 (d,J =
F carboxylic 14,4 Hz, 5H), 2,12 (t, ] =
Cl 13,0 Hz, 2H), 1,25 (dt, ] =
26,2, 12,3 Hz, 3H).
MS: 504 (M+H)"
Vidu 67

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-3-floro-6-((3-metyl-1H-
pyrazol-5-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budc 1: tert-butyl (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-
formylpyridin- 2-yl)metyl)-2-metylpiperidin-4-carboxylat

Cl

Dung dich chtra tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-
floropyridin- 2-yl)metyl)-2-metylpiperidin-4-carboxylat (0,258g, 531,528 pumol) trong
THF (10 mL) dugc bd sung lithi diisopropylamit (2,0M) trong hexan (2,0 mL, 4,000
mmol) & nhiét d6 -78°C trong hydro. Dung dich tao thanh dugc khuéy & nhiét @6 -40°C

trong 1 gio.
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Dung dich chira DMF (0,5 mL) trong THF (10 ml) dugc bd sung ting giot vao
dung dich & trén & nhiét do -78°C. Dung dich tao thanh duoc khuéy & nhiét d -78°C
trong 1 gio. Phan Gng duoc lam dung bang dung dich NH4ClI chtra nudc bio hoa. Hoén
hop tao thanh dugc chiét voi etyl axetat. L6p hitu co dugc 1am kho trén natri sulfat khan,
duoc loc va ¢d dudi 4p suat giam. Can tao thanh dugc tinh ché bang sic ky cot pha dao
C18 rira gidi bing HoO/ACN dé tao ra tert-butyl-(2R,4R)-1-(3-cloro- 2-florobenzyl)-4-
((6-cloro-3-floro-4-formylpyridin- 2-yl)metyl)-2-metylpiperidin-4-carboxylat (78 mg,
Y=29%) 1a diu mau vang. LCMS (ESI, m/z): 513 [M+H]".

Buéc 2: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-
yl)amino)-3- floro- 4-formylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin-4-carboxylat

\ko\éo F
; SN

Thuc hién quy trinh twong tu quy trinh dugc md ta & bude 2 dé tdng hop vi du 5,
tert-butyl (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-floro-4-formylpyridin-2-yl)
metyl)-2-metylpiperidin-4-carboxylat (78 mg, 151,927 pmol) dugc chuyén héa thanh
hop chét & tiéu d& (95 mg, Y=100%) la ddu mau vang. LCMS (ESL m/z): 630 [M+H]".

Buéc 3: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-
yl)amino)-3 -floro-4-((E)-(hydroxyimino)metyl)pyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat
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Dung dich chira tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-
yDamino)-3-floro-4-formylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (96 mg, 152,341 pmol), hydroxylamoniclorit (27 mg,
388,541 pmol) va kali cacbonat (75 mg, 542,670 pumol) trong metanol (3 mL) dugc
khudy trong 3 gi®r & nhiét do trong phong. Dung dich tao thanh duoc bb sung nude va
duoc chiét voi etyl axetat. L6p hitu co duge 1am kho trén natri sulfat khan, dugc loc va
c6 dudi ap sudt gidm. Can tao thanh dugc tinh ché bing sdc ky cot pha déo C18 rira giai
bing H,O/ACN dé tao ra (6-cloro-3- metylpyridin-2-yl)metanol (98 mg Y=100%) la
dau mau vang. LCMS (ESI, m/z): 645 [M+H]".

Buéc 4: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-3-floro-6-((3-
metyl- 1H-pyrazol-5-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

HO. O F

Thuc hién quy trinh twong tu quy trinh duge mo ta & budce 5 dé téng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-metyl-1H-pyrazol-5-yl)amino)-3-floro-4-
((E)- (hydroxyimino)metyl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (98 mg, 151,895 umol) duoc chuyén héa thanh hop chét &
tiéu dé (7 mg) 1a chit rdn mau trang. LCMS (ESI, m/z): 515 [M+H]".

Vi du 68: Axit (2R,4R)-4-((4-axetyl-3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylic

Buéc 1: di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-iodopyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat
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I Cl

Thuc hién quy trinh trong tw quy trinh dugc mo ta & bude 1 cta vi du 65, INT
C3 (3,02 g, 6,818 mmol) duge chuyén héa thanh hop chét & tiéu dé (2,8 g, Y=72%) 1a
chét rin mau vang. LCMS (ESI, m/z): 569 [M+H]".

Buge 2: di-tert-butyl (2R,4R)-4-((6-cloro-4-(1-etoxyvinyl)-3-floropyridin-2-
yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

B6 sung tributyl(l-etoxyvinyl)-stanan (1,11 g, 3,074  mmol)
bis(triphenylphosphin)paladi(Il) clorua (0,39 g, 552,465 pmol) va xesi florua (0,84 g,
5,530 mmol) trong hydro vao dung dich chua di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-
4-iodopyridin-2- yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (1,54 g, 2,707 mmol)
trong 1,4-dioxan (20 mL). Hon hop dugc hdi luu & nhiét dd 90°C trong 3 giv. Hon hop
tao thanh duoc lam ngudi dén nhiét do trong phong va dugc loc. Dich loc dugc pha
lodng voi etyl axetat va dugc rira cung nude mudi. L6p hitu co duge 1am khd trén natri
sulfat khan, duoc loc va ¢d dudi 4p suat giam. Cin tao thanh duoc tinh ché bang sic ky
c6t pha dao C18 rira giai bing HoO/ACN d¢ tao ra di-tert-butyl (2R,4R)-4-((6-amino-4-
(1-etoxyvinyl)-3-floropyridin-2-y1) metyl)- 2-metylpiperidin-1,4-dicarboxylat (960 mg,
Y=72%) la dau mau vang. LCMS (ESI, m/z): 494 [M+H]".

Bude 3:  di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-(1-etoxyvinyl)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-
dicarboxylat
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Thue hién quy trinh twong tu quy trinh dugc mo ta ¢ budce 2 cta vi du 5, di-tert-

butyl- (2R,4R)-4-((6-amino-4-(1-etoxyvinyl)-3-floropyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat (960 mg, 1,871 mmol) dugc chuyén héa thanh hop chat
& tieu dé (1,06 g, Y=90%) 1a ddu mau vang. LCMS (ESI, m/z): 630 [M+H]".

Budc 4: tert-butyl(2R,4R)-4-((4-axetyl-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
ylami-no)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Thuc hién quy trinh twong ty quy trinh duge mo ta & budc 3 cua vi du 5, di-tert-
butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4- (1-etoxyvinyl)-
3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat ~ (806 ~ mg, 1,280
mmol) dugc chuyén hoéa thanh hop chét & tiéu dé (766 mg) la dau mau vang. LCMS
(ESI, m/z): 502 [M+H]".

Budc 5: tert-butyl(2R,4R)-4-((4-axetyl-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)a-mino)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-

carboxylat
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Cl

Thuc hién quy trinh twong ty quy trinh dugec mo ta & bude 4 cua vi du 5, tert-
butyl(2R,4R)-4-((4-axetyl-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (766 mg, 1,527 mmol) dugc
chuyén hoa thanh hop chét & tiéu dé (420 mg) 1a chit rin mau tring. LCMS (ESI, m/z):
644 [M+H]".

Budce 6: Axit (2R,4R)-4-((4-axetyl-3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)-
pyridin-2-yl)met-hyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylic

F

Cl

Thuc hién quy trinh twong ty quy trinh duge md ta & budce S cta vi du 5, tert-
butyl(2R,4R)-4-((4-axetyl-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-
floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (74
me, 114,872 pmol) dugc chuyén héa thanh hop chét ¢ tiéu dé (21 mg) 1a chét rin mau
tring. LCMS (ESL, m/z): 532 [M+H]*. '"H NMR (400 MHz, MeOD) & 8,42 (s, 1H), 7,49
(dt, 1 =23,1, 7,1 Hz, 2H), 7,23 (t, I = 7,9 Hz, 1H), 7,07 (d, ] = 3,8 Hz, 1H), 5,88 (s, 1H),
4,44 (d, J = 13,4 Hz, 1H), 3,86 (d, J = 13,5 Hz, 1H), 3,30-3,29 (m, 2H), 3,25 (s, 1H),
3,05 (d, J = 13,1 Hz, 1H), 2,90 (t, J = 10,6 Hz, 1H), 2,58 (d, ] = 3,5 Hz, 3H), 2,24 (s,

3H), 2,10-1,81 (m, 4H), 1,37 (d,J = 6,1 Hz, 3H).
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Céac vi du duéi day trong bang 7 dugc tbng hop bang cach st dung quy trinh &

trén v6i cac nguyén liéu ban dau va cac hop chat trung gian trong ung.

Bang 7
Vidy | Céu tric Tén hoa hoc TINMR & MS: (M+H)"
'H NMR (400 MHz,
MeOD) 6 7,66 (t,J] =7,7 Hz,
Axit 4-((4—axetyl-3- 2H)a 7932 (ta J : 7,9 HZ,
floro-6-((5-metyl-1H- 1H), 7,16 (d, J = 4,0 Hz,
1H), 6,13 (s, 1H), 4,46 (s,
PYrazgl-3- - M, 364 349 (m 4HD)
65 yl)amino)pyridin-2- -
D)metyl)-1-(3-cloro-2- 3,12 (t, J = 12,6 Hz, 2H),
z]lorobeynzyl)piperidin— 2,64 (d, J = 3,6 Hz, 3H),
4-carboxylic 2,48 - 2,43 (m,2H), 2,45 (s,
3H), 2,15 (t, J = 12,4 Hz,
2H).
MS: 518(M+H)"
TH NMR (400 Milz
Axit  (2R,4R)-4-((4- MeOD)3 7,70 (t,J = 7.3 Hz,
1H), 7,62 (t, J = 7,0 Hz,
axetyl-5-floro-6-((5- -
metyl-1H-pyrazol-3- 1H), 7,36 (t, ] = 7,8 Hz,
yDamino)pyridin-2- | 10> 721 (5, 1H), 6,25 (s,
h Dimetyl)-1-(3-cloro-2- | D> 442 (s, 1D, 3.99 (s,
i/lorobenzyl)a- 1H), 3,42 (d, J = 59,9 Hz,
metylpiperidin-4- 5H), 2,68 (d, J = 3,5 Hz,
" carboxylic 3H), 2,44 (s, 3H), 2,24 —
Cl 1,94 (m, 4H), 1,59 (s, 3H).
MS: 532(M+H)"
Vi du 71

Axit

(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3-floro-6-((5-

metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylp iperidin-4-carboxylic

Budce 1:

metylpiperidin-4-carboxylat
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B& sung axit trifloroaxetic (1,5 mL) & nhiét d trong phong vao dung dich chua
di-tert-butyl  (2R,4R)-4-((6-cloro-4-(1-etoxyvinyl)-3-floropyridin-  2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat (346 mg, 674,411 pmol) trong DCM (15mL). Hon hop
phéan tng dugc khudy trong 4 gio truée khi n6 duge 1am dung bang dung dich natri
bicacbonat & nhiét do 0°C. Hdn hop tao thanh dugc chiét véi DCM (100 mL). Lép hitu
co dugc ria béng nude mudi, duoc 1am khd trén natri sulfat khan, duoc loc va cd dudi
ap sudt giam dé tao ra hop chét & tidu dé (340 mg) 1a diu mau vang tho. LCMS (ESL,
m/z): 385 [M+H]".

Bude 2: tert-butyl (2R,4R)-4-((4-axetyl-6-cloro-3-floropyridin-2-yl)metyl)-1-

(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat

Cl

Thuc hién quy trinh twong twy quy trinh duge mo ta & bude 4 dé téng hop vi du 5,
tert—butyl(ZR,4R)-4-((4-axetyl-6-cloro-3-ﬂoropyridin-Z—yl)metyl)-2-mety1piperidin—4-
carboxylat (340 mg) dugc chuyén hoa thanh hop chat & tiéu d& (148 mg, Y=32%) 1a diu
mau vang. LCMS (ESI, m/z): 527 [M+H]".

Budc  3: tert-butyl  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-4-(1,1-

difloroetyl)-3- floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Cl
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B sung bis(2-metoxyetyl)aminosulfur triflorua (377 mg,1,704 mmol) trong
hydro vao dung dich chua tert-butyl(2R,4R)-4-((4-axetyl-6-cloro-3-floropyridin-2-
yDmetyl)- 1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (133 mg, 345,570
umol) trong toluen (5 mL). Hon hop phén ung dugc khudy & 75°C trong 10 gid trudc
khi n6 dugc lam dung béng dung dich natri bicacbonat & nhiét do 0°C. Hon hop tao
thanh dugc chiét v6i etyl axetat (50 mL). L6ép hitu co dugc rira bang nude mudi, duge
lam kho trén natri sulfat khan, duoc loc va ¢d dudi ap suét giam. Cén tao thanh dugc
tinh ché bang TLC dé tao ra hop chit & tiéu dé (82mg, Y=43%) la chét rin mau tring.
LCMS (ESI, m/z): 549[M+H]".

Buéc  4: tert-butyl  (2ZR,4R)-4-((6-((1 -(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 4-(1,1-difloroetyl)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

Cl

Thuc hién quy trinh twong tu quy trinh duge mo ta & budce 2 dé tong hop vi du 5,
tert-butyl (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-4-(1,1-difloroetyl)- 3-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (82 mg, 149,246 pmol) dugc
chuyén hoa thanh hop chét & tiéu dé (72 mg,73% hiéu suét) 1a chét rin mau tring. LCMS
(ESI, m/z): 666 [M+H]".

Budc 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(1,1-difloroetyl)-3-floro-

6- ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic
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Thuc hién quy trinh twong ty quy trinh dugc mo ta & bude 5 dé tong hop vi du 5,
tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)-amino)-4-(1,1-
difloroetyl)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylat (72 mg, 108,077 umol) duoc chuyén hoa thanh hop chét & tiéu dé (21 mg,
Y=70%) 1a chét rin mau tring. LCMS (ESI, m/z): 554[M+H]". '"H NMR (400 MHz,
DLCMS (ESI, m/z)0) 8 7,77 (d,J = 28,1 Hz, 2H), 7,35 (d, ] = 7,2 Hz, 1H), 7,15 (s, 1H),
6,18 (s, 1H), 4,80 (d, J = 12,7 Hz, 1H), 4,38 (s, 2H), 3,99-4,014,38 (s, 1H), 3,39 (d, ] =
14,4 Hz, 3H), 3,28-3,27 (d, J = 13,2 Hz, 1H), 3,13-3,11 (s, 1H), 2,25 (s, 3H), 2,03-2,02
(d,J=11,1 Hz, 2H), 2,01-1,95 (d, J = 19,5 Hz, 2H), 1,44 (d, J = 5,3 Hz, 3H), 1,36 — 1,15
(m, 1H).

Vi du 72

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic |

Bude 1: di-tert-butyl-(2R,4R)-4-((4,6-dicloro-3-floropyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat

: N

Dung dich chtra diisopropylamin (3,37 g, 33,304 mmol) trong THF (15 mL) duoc
bd sung n-Butyl lithi (2,5M) trong hexan (11 mL, 27,5 mmol) timg giot & nhiét do -78°C
trong hydro. Dung dich tao thanh dugc khudy & nhiét d6 0°C trong 30 phut trude khi n6
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duge bd sung dung dich chira INT C3 (6,30 g, 14,223 mmol) trong THF (15 ml) & nhiét
d6 -78°C. Dung dich tao thanh dugc khuéy & nhiét do -40°C trong 1 gio.

Dung dich chtta hexacloroetan (2,38 g, 10,053 mmol) trong THF (15 ml) duoc
bd sung timg giot vao dung dich & trén & nhiét do -78°C. Dung dich tao thanh dugc
khudy & nhiét do -40°C trong 1 gid. Phan Gng dwoc lam ding bang dung dich NH,Cl
chira nude bdo hoa. Hdn hop tao thanh duge chiét véi etyl axetat. L6p hitu co duge 1am
kho trén natri sulfat khan, dugc loc va co duéi ap suét giam. Can duogc tinh ché bﬁng sic
ky cot pha dao C18 rira giai bang H2O/ACN dé tao ra di-tert-butyl-(2R,4R)-4-((4,6-
dicloro-3- floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (2,30 g, Y=34%)
1a ddu mau vang. LCMS (ESIL, m/z): 477 [M+H]+.

Buéc 2:  di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-cloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

\i/o\&o F

Hon hop cua di-tert-butyl-(2R,4R)-4-((4,6-dicloro-3-floropyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat (2,3 g, 4,818 mmol), tris(dibenzylidenaxeton)dipaladi
(437 mg, 477,233 umol), dimetylbisdiphenylphosphinoxanthen (198 mg, 953,955 umol),
1-tert-butyl-3-metyl-1H-pyrazol-5-amin (797 mg, 5,202 mmol) va Cs2COs (3137 mg,
9,628 mmol) trong N,N-dimetylaxetamit (180 ml) dugc khudy & nhiét d6 110°C trong 5
gio trong hydro. Dung dich tao thanh dugc lam ngudi dén nhiét do trong phong, dugc
pha lodng v&i nude mudi va duge chiét véi etyl axetat. Lép hitu co dugc lam khd trén
natri sulfat khan, dwgc loc va ¢6 duéi ap sudt giam. Cin dugc tinh ché bang sic ky pha
dado C18 rira giai bang HyO/ACN d8 tao ra hop chit & tiéu dé (1,38 g, Y=48%) 1a chét
rdn mau vang. LCMS (ESI, m/z): 594 [M+H]".

Budce 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-cloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat
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Dung dich chtra di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-
3- yl)amino)-4-cloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat
(1,38 g, 2,323 mmol) trong diclorometan (20 ml) dugc bd sung axit trifloroaxetic (2 ml)
va duoc khudy ¢ nhiét d6 trong phong trong 4 gio. Sau khi hoan thanh, phan timg duoc
lam dimng bang dung dich chtra nudc natri bicacbonat bao hoa (100 ml) va dwge chiét
véi DCM. L6p hitu co dugce 1am kho trén natri sulfat khan, duogc loc va c¢6 dudi ap suét
giam. San phdm thé dugc tinh ché bing sic ky pha dao CI18 rira giai bang
H,0/CH3CN/0,03 axit formic dé tao ra (1,24 g, Y=69%) hop chat tiéu dé 1a chat rin mau
vang. LCMS (ESI, m/z): 494 [M+H]".

Budce -+ tert-butyl-(2R,4R)-4-((6-((1 -(teﬁ-butyl)-S -metyl-1H-pyrazol-3-
yl)amino)-4-cloro-3- floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

Hon hop cua tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-4- cloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (792 mg,
1,603 mmol), kali cacbonat (0,69 g, 4,993 mmol) va 1-(bromometyl)-3-cloro-2-
florobenzen (0,4 g, 1,790 mmol) trong ACN (20 mL) duoc khudy trong 6 gio & nhiét do
trong phong. Sau khi hoan thanh, hon hop tao thanh duoc loc va cd trong chan khong.

San pham tho duoc tinh ché bang sic ky cot silicagel rira giai bang EtOAc/hexan
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(0~30%) dé tao ra (910 g, Y=89%) hop chét tiéu d& 1a chit rin mau vang. LCMS (ESI,
m/z): 636 [M+H]".

Bude 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-cloro-3-floro-6-((5-
metyl-1H- pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

HO_O F

Dung dich chira tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-4-cloro-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (910 mg, 1,429 mmol) trong axit formic (10 mL) dugc
khuéy hoi luu trong 4 gi¢. Sau khi hoan thanh, dung dich tao thanh dugc cd. Can dugc
hoa tan trong nudc (40 mL) & nhiét 46 0°C va didu chinh PH=6~7 bing dung dich chira
nudce natri hydroxit (5 M). Hon hop tao thanh dugc chiét véi DCM (3x100 mL). Lép
hitu co dugc lam kho trén natri sulfat khan, dugc loc va cd dudi ap sudt giam. San pham
thd duoc tinh ché bang sic ky pha dao C18 rira giai bing MeOH/nuée dé tao ra (612
mg, 1,167mmol, Y=82%) hop chit tiéu d& 1a chét rin mau tring. LCMS (ESI, m/z): 524
[M+H]*. 'TH NMR (400 MHz, MeOD) & 7,50 (dt, J = 18,9, 7,1 Hz, 2H), 7,23 (t, ] = 7.9
Hz, 1H), 7,00 (s, 1H), 5,86 (s, 1H), 4,40 (d, J = 13,6 Hz, 1H), 3,79 (t, ] = 18,0 Hz, 1H),
3,23 (s, 2H), 3,23 — 3,02 (m, 1H), 3,02 (s, 1H), 2,83 (s, 1H), 2,24 (s, 3H), 2,08-1,86 (m,
4H), 1,37 (d, J = 6,0 Hz, 3H).

Cac vi du dudi day trong bang 8 dugc tdng hop bang cach str dung quy trinh &

trén voi cac nguyén liéu ban dau va cac hop chat trung gian tuong ang.

Bang &
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Vidy | Cautric Tén hoa hoc THNMR & MS: (M+H)*
'H NMR (400 MHz,
MeOD) o 7,67 (t, J = 7,6
Axit (2R,4R)-1-(3-cloro- | Hz, 2H), 7,33 (t, J = 7,8
2-florobenzyl)-4-((4- Hz, 1H), 7,14 (t, J = 18,3
cloro-5-floro-6-((5- Hz, 1H), 6,23 (s, 1H), 4,94
73 *NH | metyl-1H-pyrazol-3- (d, J= 11,1 Hz, 2H), 4,46
yl)amino)pyridin-2- (t, J= 21,8 Hz, 1H), 4,08
yl)metyl)-2- (d, J=6,3 Hz, 1H), 3,69 —
E metylpiperidin-4- 3,38 (m, 3H), 2,46 (s, 3H),
cl carboxylic 2,21 — 1,92 (m, 4H), 1,58
(d, J=6,0 Hz, 3H).
MS: 524(M+H)"
'H NMR (400 MHz,
MeOD) & 7,67 (dt, J =
Axit (2R,4R)-1-(3-cloro- | 19,3, 7,0 Hz, 2H), 7,36 (t,
2-florobenzyl)-4-((4- J =179 Hz, 1H), 6,25 (s,
cloro-3,5-difloro-6-((5- | 1H), 4,45 (d, J = 13,0 Hz,
74 “NH metyl-1H-pyrazol-3- 1H), 4,00 (s, 1H), 3,51

yl)amino)pyridin-2-

yl)metyl)-2-
metylpiperidin-4-

(dd, J = 33,6, 35,6 Hz,
4H), 2,44 (s, 3H), 2,26 (d,
J=12,9 Hz, 2H), 2,08 (d,

Axit

F
cl carboxylic J= 25,5 Hz, 3H), 1,59 (s,
3H).
MS: 542(M+H)"
Vidu 75

(2R,4R)-4-((4-(azetidin-1-y1)-3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylic

Budce 1

yl)metyl)-2- metylpiperidin-1,4-dicarboxylat
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B sung azetidin (64 mg, 1,121 mmol) va N,N-diisopropyletylamin (123 mg,
951,700 umol) vao dung dich chira di-tert-butyl (2R,4R)-4-((4,6-dicloro-3-floropyridin-
2-yl)metyl)- 2-metylpiperidin-1,4-dicarboxylat (102 mg, 213,659 pmol) trong 1-
Metylpyrolidin-3-on (5 mL). Hon hop tao thanh dugc khudy & nhiét @6 110°C trong 2
gi0 trude khi duge lam ngudi dén nhiét d6 trong phong. Hon hgp duoc bd sung nuéc
mudi (15 mL) va duogc chiét véi EtOAc (60 mL). Lop hitu co duge rira bang nuée mudi,
duoc 1am kho trén natri sulfat khan, dugc loc va c6 dudi ap sudt giam. Cén tao thanh
duoc tinh ché bang sic ky cot silicagel rira giai bang EtOAc/hexan (10~20%) dé tao ra
hop chét & tiéu d& (136 mg, tho) 1a ddu mau tring. LCMS (ESL, m/z):498 [M+H]".

Buéc 2: Di-tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5-metyl-

1H-pyrazol-3- yl)amino)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

Thyec hién quy trinh twong tw quy trinh dugc md ta & budce 2 dé tong hop vi du 5,
di-tert-butyl (2R,4R)-4-((4-(azetidin-1-y1)-6-cloro-3-floro pyridin-2-yl)metyl)-2-metyl
piperidin-1,4-dicarboxylat (136 mg, 273,076 pmol) dugc chuyén héa thanh hop chat &
tidu dé (132 mg, Y=78%) 14 ddu mau tring. LCMS (ESL, m/z):615[M+H]".

Buéc3: Tert-butyl (2R,4R)-4-((4-(azetidin-1-y1)-6-((1-(tert-butyl)-5-metyl-1H-

pyrazol-3-yl)- amino)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat
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Thuc hién quy trinh trong tu quy trinh dugc mo ta ¢ bude 3 dé tong hop vi du 5,
di-tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5- metyl-1H-pyrazol-3-
yl)amino)-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (132 mg,
214,707 pmol) duge chuyén héa thanh hop chét & tidu d& (115 mg) 12 ddu mau vang thd.
LCMS (ESI, m/z): 515 [M+H]".

Budce 4: tert-butyl (2R,4R)-4-((4-(azetidin-1-y1)-6-((1-(tert-butyl)-5-metyl-1H-

pyrazol-3- yl)amino)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

Thuc hién quy trinh twong tw quy trinh duge mo ta & bude 4 dé tdng hop vi du 3,
tert-butyl (2R.4R)-4-((4-(azetidin-1-y1)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 3-floropyridin-2-yl)metyl)-2-metylpiperidin- 4-carboxylat (115 mg, 223,441
umol) duoc chuyén hoa thanh hop chit & tiéu d& (102 mg, Y=69%) 1a dau mau vang.
LCMS (ESL m/z): 657[M+H]".

Budc 5: Axit (2R,4R)-4-((4-(azetidin-1-y1)-3-floro-6-((5-metyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl) metyl)- 1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylic

191



51407 192/319

Thuec hién quy trinh twong tw quy trinh duoec mo ta & bude 5 dé tong hop vi du 5,
tert-butyl (2R,4R)-4-((4-(azetidin-1-y1)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)b-3 -floropyridin-2-yl)mety1)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylat (102 mg, 155,196 pmol) duoc chuyén hoa thanh hop chat & tiéu dé (21 mg,
Y=25%) 14 chét rin mau tring. LCMS (ESI, m/z): 545[M+H]". '"H NMR (400 MHz,
MeOD) & 7,71-7,67 (t, I = 7,4 Hz, 1H), 7,56-7,54 (t, J = 6,8 Hz, 1H), 7,35-7,33 (t, ] =
8,0 Hz, 1H), 5,73 (s, 1H), 5,65-5,63 (d, J =7,3 Hz, 1H),4,35 (s, SH), 3,84 (s, 2H), 3,43
(dd, T = 29,3, 16,3 Hz, 4H), 2,54 (dd, J = 15,3, 7,8 Hz, 3H), 2,29 (s, 3H), 2,21-2,19
(m,2H), 2,06-2,05 ((m, 1H)1,60 (s, 3H).

Vi du 76: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-hydroxyetyl)-
6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic.
Bude 1: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)-3- floro-4-(1-hydroxyetyl)pyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

F

Cl

NaBH4 (25 mg,660,809 umol) dugc bd sung vao hdn hop cua tert-butyl (2R,4R)-
4-((4-axetyl-6- ((1-(tert-butyl)-5-metyl- 1H-pyrazol-3-yl)amino)-3-floropyridin-2-
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yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (180 mg, 279,419
umol) trong metanol (5 mL). Hon hop tao thanh duoc khudy & nhiét do trong phong
trong 1,5 gio. Sau khi hoan thanh, dung dich tao thanh dugc hoa tan bang nudc mubi
(10ml) va duge chiét véi EtOAc (10ml). L6p hitu co dugce rira bing nude mudi, duge
lam kho trén natri sulfat khan va dugc cd dudi 4p suét giam dé tao ra tert-butyl (2R,4R)-
4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-(1-hydroxyetyl)
pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (222 mg)
14 chét rdn mau tring. LCMS (ESI, m/z): 647 [M+H]".

Bude 2: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-hydroxyetyl)-
6- ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic

F

Cl

Thuc hién quy trinh teong ty quy trinh dugc mo ta & bude 5 cia vi du 5, tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-(1-
hydroxyetyl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metyIpiperidin-4-
carboxylat (64 mg, 99,039 pmol) duge chuyén héa thanh hop chét ¢ tiéu dé (46 mg) la
chét rin mau tréng. LCMS (ESI, m/z): 571 [M+H]". "H NMR (400 MHz, MeOD) & 7,68
(t, J=7,6 Hz, 1H), 7,55 (t, ] = 7,1 Hz, 1H), 7,33 (t, ] = 7,8 Hz, 1H), 7,04 (d, ] = 4,3 Hz,
1H), 5,06 (q, J = 6,4 Hz, 1H), 4,93 (s, 1H), 4,34 (d, J= 13,1 Hz, 1H), 3,89 (s, 1H), 3,40
(s, 3H), 3,31 (s, 2H), 2,38 (s, 3H), 2,16 (t, ] = 32,8 Hz, 4H), 1,58 (d, ] = 5,6 Hz, 3H),
1,44 (d,J = 6,5 Hz, 3H).

Vi du 77: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-floroetyl)-6-
((5-metyl-1H-pyrazol-3 -yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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Buge 1: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-(1-floroetyl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

F

Cl

DAST (64 mg,397,050 umol) dugc bd sung vao dung dich chta tert-butyl
(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-(1-
hydroxyetyl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylat (120 mg,185,699 pmol) trong DCM (3 mL). Dung dich tao thanh dugc khudy
& nhiét dd 0°C trong 1 gid. Dung dich nay dugc lam dung bang NaHCO3 chira nude bdo
hoa va chiét véi etyl axetat. Lop hitu co duge 1am kho trén natri sulfat khan, duge loc
va cd dudi ap suat giam dé tao ra tert-butyl (2R,4R)-4-((6-((1-(tert- butyl)-5-metyl-1H-
pyrazol-3-yl)amino)-3-floro-4-(1-hydroxyetyl)pyridin-2-yl)metyl)-1- (3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat (81 mg) 1a dau mau vang. LCMS (ESI, m/z):
649 [M+H]".

Bude 2: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(1-floroetyl)-6-
((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

F
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Thuyc hién quy trinh twong ty quy trinh dugc mo ta & budce 5 cua vi du 5, tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-(1-
floroetyl) pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat
(81 mg, 124,961 pmol) dugc chuyén hoa thanh hop chét & tiéu d& (56 mg) 1 chét rén
mau tring. LCMS (ESI, m/z): 573 [M+H]". '"H NMR (400 MHz, MeOD) & 7,68 (t,J =
7,5 Hz, 1H), 7,54 (t, ] = 6,9 Hz, 1H), 7,33 (t,J = 7,9 Hz, 1H), 6,92 (d, J =3.,9 Hz, 1H),
6,01 (s, 1H), 5,88 (dd, T =46,9, 6,5 Hz, 1H), 4,34 (d, ] = 12,7 Hz, 1H), 3,90 (s, 1H), 3,36
(d, T =36,1 Hz, 5H), 2,38 (s, 3H), 2,33 — 1,91 (m, 4H), 1,73 — 1,47 (m, 6H).

Vidu 78

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budce 1: di-tert-butyl (2R,4R)-4-((6-cloro-5-floro-4-metylpyridin-2-yl)mety1)-2-

metylpiperidin-1,4-dicarboxylat

: A

|
T N
N 7 F
Boc Cl

Dung dich chtra diisopropylamin (2,46 g, 24,311 mmol) trong THF (10 ml) duoc
bd sung n-Butyl lithi 2,5 M trong THF (8,4 ml, 21086 mmol) & nhiét do -70~-60°C trong
hydro. Dung dich nay duoc khudy trong 1 gio & nhiét do -10°C~0°C. Dung dich tao
thanh dugc bd sung tir tir INT C1 (4,67 g, 10,543 mmol) trong THF (10 ml). Dung dich
nay dugc khudy & nhiét do -70°C~-60°C trong 1 gio.

Dung dich chtta iodometan (1,82 g, 12,822 mmol) trong THF (2 ml) dugc bd
sung vao dung dich ¢ trén. Dung dich tao thanh dugc khudy & nhiét do -70°C~-60°C
trong 2 gid. Sau khi hoan thanh, phan tng duoc lam dung bang dung dich chira nuéc
amoni clorua bdo hoa va duoc chiét voi EtOAc. L6p hitu co dugc két hop, dugc lam
kho trén natri sulfat khan va dugc ¢b dudi ap suét giam. Cn dugc tinh ché bang sic ky
pha dao C18 rira giai bang HoO/ACN dé tao ra 2,84 g hop chét tiéu dé 1a dau mau vang.
LCMS (ESI, m/z): 457 [M+H]".
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Budc 2. di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 5-floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

\ko\?o
T |\
N A
\ 'E?; HN._N.
oc \L<N

Hon hop cua di-tert- butyl-(2R,4R)-4-((6-cloro-5-floro-4-metylpyridin-2-yl)
metyl)-2-metylpiperidin-1,4-dicarboxylat (2,77 g, 6,062 mmol),
tris(dibenzylidenaxeton)dipaladi (1,63 g, 1,780 mmol),
dimetylbisdiphenylphosphinoxanthen (1,06 g,1,832 mmol), I-tert-butyl-3-metyl-1H-
pyrazol-5-amin (1,22 g, 7,962 mmol) va K3PO4 (5,56 g, 26,194 mmol) trong 1,4-dioxan
(30 ml) duoc khuéy & nhiét @6 110°C trong 5 gio trong hydro. Dung dich tao thanh duoc
lam ngudi dén nhiét do trong phong, duge pha lodng véi nude mubi va duoc chiét véi
etyl axetat. L6p hitu co duge lam kho trén natri sulfat khan, dugc loc va 6 dudi ap suét
giam. Can dugc tinh ché bang sic ky pha ddo C18 rtra giai bang H,O/ACN dé tao ra
(2,92 g, 5,089mmol, Y=83%) hop chét tiéu d& 1a cht rin mau vang. LCMS (ESL, m/z):
574 [M+H]".

Budc 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-5- floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

LA
S

|
N
\\\“ N 7 F
H  HN N,
\L<N

Dung dich chta di-tert- butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-
pyrazol-3-yl)amino)-5-floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-
dicarboxylat (2,92 g, 5,089 mmol) trong diclorometan (30 ml) dugc bd sung axit

trifloroaxetic (3 ml) va dugc khudy & nhiét d trong phong trong 4 gio. Sau khi hoan
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thanh, phan ung dugc lam dung bang dung dich chira nudce natri bicacbonat bao hoa
(100 ml) va dugc chiét véi DCM. L6p hitu co duge 1am kho trén natri sulfat khan, duge
loc va ¢6 dudi 4p sudt giam. San phém tho duoc tinh ché bang sic ky cot pha ddo C18
rira giai bang HoO/CAN/0,03 axit formic dé tao ra (1,71 g, 3,610mmol, Y=71%) hop
chét tiéu dé 1a chét rdn mau vang. LCMS (ESI, m/z): 474 [M+H]".

Budc 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-5-floro-4- metylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

T2~
oL

N
\\\“ N 7 F
HN__N,
\L<N
F
Cl

Hon hop cua tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-5-floro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (1,70 g,
3,589 mmol) va kali cacbonat (2,54 g, 18,387 mmol), 1-(bromometyl)-3-cloro-2-
florobenzen (0,91 g, 4,072 mmol) trong ACN (20 mL) dugc khqu trong 6 gio & nhiét
do trong phong. Sau khi hoan thanh, hdn hop tao thanh dugc loc va co dudi ap suat giam.
San pham thd duoc tinh ché bang sic ky cot silicagel rtra giai bang EtOAc/n-hexan
(0~30%) dé tao ra (1,96 g, 3,818mmol, Y=89%) hop chat tiéu d& 1a chét rin mau vang.
LCMS (ESI, m/z): 616 [M+H]".

Buéc 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((5-floro-4-metyl-6-((5-

metyl-1H- pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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HO\&O
z I N
N~ E
\ N
HN

/N\
\L<NH
F

Dung dich chura tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

Cl

yl)amino)-5- floro-4-metylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (1,95 g, 3,165 mmol) trong axit formic (15 mL) dugc khudy
hoi luu trong 1,5 gi®. Sau khi hoan thanh, dung dich tao thanh dugc ¢6. Cén dugc hoa
tan trong nudc (40 mL) & nhiét do 0°C, va didu chinh PH=6~7 bang dung dich chta
nude natri hydroxit (5 M). Hon hop tao thanh duge chiét véi DCM. Lép hitu co duge
lam kho trén natri sulfat khan, duoc loc va ¢6 dudi 4p suat gidm. San pham tho duoc
tinh ché bang sic ky cot pha dao C18 rira gidi bang MeOH/nuéc dé tao ra (1,595 g,
2,937mmol, Y=93%) hop chét tiéu d& 14 chit rin mau tring. LCMS (ESI, m/z): 504
[M+H]*. 'TH NMR (400 MHz, MeOD) & 7,47 — 7,33 (m, 2H), 7,12 (t, 1H), 6,47 (d, J =
4,5 Hz, 1H), 5,93 (s, 1H), 4,29 (d, J = 13,6 Hz, 1H), 3,68 (d, ] = 13,5 Hz, 1H), 3,13 (s,
1H), 3,04 (d, ] = 13,4 Hz, 1H), 2,96 (d, J = 13,5 Hz, 1H), 2,87 (d, ] = 12,3 Hz, 1H), 2,75
(t, 1H), 2,16 (s, 3H), 2,13 (s, 3H), 1,83 (d, J = 11,2 Hz, 2H), 1,75 (t, 2H), 1,22 (d, J = 6,0
Hz, 3H).

Céc vi du dudi day trong bang 9 duge tong hop bang cach sir dung quy trinh &

trén v4i cac nguyén liéu ban dau va cac hop chat trung gian trong Ung.

Bang 9

198



51407

199/319

Vidu | Céutric Tén hoa hoc IHNMR & MS: (M+H)*
'H NMR (400 MHz,
MeOD) & 7,73 — 7,59 (m,
o 2H), 7,33 (t, J = 7,9 Hz,
o = 1-(3-cloro-2- 1H), 6,87 (d, J = 4,9 Hz,
[}l o F florobenzyl)-4-((5-floro- | 1H), 6,13 (s, 1H), 4,45 (s,
4-metyl-6-((5-metyl-1H- | 2H), 3,56 (d, J= 12,7 Hz,
79 N HN—7 "NH| pyrazol-3- 2H), 3,40 - 3,50 (m, 1H),
— | yD)amino)pyridin-2- 3,14 (s, 2H), 3,18 — 3,09
yl)metyl)piperidin-4- (m, 1H), 2,42 (s, 3H), 2,40
F carboxylic (d, J = 19,8 Hz,2H), 2,37
Cl (s, 3H), 2,07 (t, J = 12,8
Hz, 2H).
MS: 490(M+H)*
Vi du 80

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budce 1 : di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-(1-hydroxypropyl)pyridin-
2- yDmetyl)-2-metylpiperidin-1,4-dicarboxylat

Dung dich chita diisopropylamin (228 mg, 2,253 mmol) trong THF (2 ml) dugc
lam lanh dén nhiét do -78°C trong hydro. n-Butyl lithi 2,5 M trong THF (1,0 ml, 2,500
mmol) duge bd sung. Dung dich tao thanh duoc khudy trong 1 gio & nhiét 4o 0°C va
dung dich chira INT C3 (4,67 g, 10,543 mmol) trong THF (2 ml) duoc bd sung tir tir.
Dung dich tao thanh dugc khuéy & nhiét do -30°C~-40°C trong 1 gio.

Dung dich chita propionaldehyt (102 mg, 1,756 mmol) trong THF (1 ml) duoc
b6 sung vao dung dich & trén & nhiét do -70°C~-60°C. Dung dich tao thanh dwoc khudy
trong 2 gio. Sau khi hoan thanh, phan ing dugc lam dung bang dung dich chita nuéc
amoni clorua bdo hoa va duoc chiét v6i EtOAc. L6p hitu co duge két hop, dugc lam

kho trén natri sulfat khan va dugc cd duédi ap suét giam. Cén tao thanh dugc tinh ché
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bing séc ky pha dao C18 rira gidi bing H2O/ACN dé tao ra hop chit & tiéu dé (426 meg,
Y=74%) la chit rin mau trang. LCMS (ESI, m/z): 501 [M+H]".

Budce 2: di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-propionylpyridin-2-
yl)metyl)- 2-metylpiperidin-1,4-dicarboxylat

B6 sung Dess-Martin periodinan (818 mg, 1,929 mmol) vao dung dich chura di-
tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-(1-hydroxy-propyl)pyridin- 2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat (483 mg, 964,015 pmol) trong DCM (10 ml). Phan tmg
dugc khudy ¢ nhiét do trong phong trong 2 gio. Hon hop tao thanh duoc bd sung nudce
va dugc chiét véi DCM. Lép hitu co duge rira bé‘mg nuée mudi, duge 1am kho trén natri
sulfat khan, duogc loc va ¢d dudi 4p suat giam. Cin tao thanh duge tinh ché bang sic ky
cot pha ddo C18 rira giai bang HoO/ACN dé tao ra di-tert-butyl (2R,4R)-4-((6-cloro-3-
floro-4-propionyl pyridin-2-yl) metyl)-2-metylpiperidin-1,4-dicarboxylat (389 mg,
Y=81%) la diu mau vang. LCMS (ESI, m/z): 499 [M+H]".

Bude 3: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)-
amino)-3-floro-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

Thuc hién quy trinh twong tu quy trinh dugc mo ta & budce 2 dé téng hop vi du 5,
di-tert-butyl-(2R,4R)-4-((6-cloro-3-floro-4-propionylpyridin-2-yl)metyl)-2-
metylpiperidin- 1,4-dicarboxylat (389 mg, 779,538 pmol) dugc chuyén héa thanh hop
chit & tieu dé (122 mg, Y=25%) 1a ddu mau vang. LCMS (ESI, m/z): 616 [M+H]".
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Buéce 4. tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Thuc hién quy trinh twong ty quy trinh dugc mo ta & bude 3 dé tong hop vi du 5,
di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro- 4-
propionylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (177 mg, 287,442
umol) duoc chuyén hoa thanh hop chit & tidu d& (148 mg) la ddu mau vang. LCMS (ESI,
m/z): 516 [M+H]".

Budce 5: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-  3-floro-4-  propionylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin-4-carboxylat

F

Cl

Thue hién quy trinh twong tw quy trinh duge mo ta & bude 4 dé tong hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (148 mg, 287,010 umol)
duoc chuyén hoa thanh hop chét & tiéu d& (112 mg, Y=59%) la dau mau vang. LCMS
(ESI, m/z): 658 [M+H]".

Budc 6: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-
pyrazol- 3-yl)amino)-4-propionylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

201



51407 202/319

F

Cl

Thuyc hién quy trinh trong ty quy trinh duge mo ta & budce 5 dé tdng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
propionylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat
(112 mg, 170,156 pmol) duogc chuyén héa thanh hop chit & tiéu d& 66 mg 1 chét rin
mau trang. LCMS (ESI, m/z): 546 [M+H]*. '"H NMR (400 MHz, MeOD) 6 7,62-7,51
(m, 2H), 7.24 (t, ] = 7,9 Hz, 1H), 7,04 (t, ] = 6,7 Hz, 1H), 6,00 (s, 1H), 4,40-4,28 (m,
1H), 3,92 (s, 1H), 3,61-3,23 (m, 5H), 2,93 (d, J = 7,0 Hz, 2H), 2,33 (s, 3H), 2,24-1,94
(m, 4H), 1,49 (t, J = 21,0 Hz, 3H), 1,09 (t,J = 7,1 Hz, 3H).

Vi du 81

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-pyrazol-3-
yl)amino)-4-(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Cl

Budc 1: di-tert-butyl  (2R,4R)-4-((6-cloro-3-floro-4-(metylthio)pyridin-2-

yl)metyl)-2- metylpiperidin-1,4-dicarboxylat
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B sung tris(dibenzylidenaxetonyl)bis-paladi (153 mg, 167,082 pmol), natri
thiometoxit (168 mg, 2,413 mmol), diisopropyletylamin (450 mg, 3,482mmol),
dimetylbisdiphenylphosphinoxanthen (217 mg, 375,032 pmol) trong hydro vao dung
dich chtra di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-iodopyridin-2- yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat (457mg, 803,397 pmol) trong 1,4-dioxan (15 mL). Hén
hop duoc khudy trong 3 gi® & nhiét d 100°C. Hdn hgp tao thanh duoc 1am ngudi dén
nhiét do trong phong va duge pha lodng véi nude. Dung dich tao thanh dugc chiét véi
etyl axetat (150 mL). Lop hitu co duge rira cung dung dich natri bicacbonat va nuéce
mudi, duoc 1am kho trén natri sulfat khan, dugc loc va c6 dudi ap suét giam. Cén tao
thanh duoc tinh ché bing sic ky cot silicagel rira giai bing EtOAc/hexan (10~20%) dé
tao ra hop chit ¢ tiéu d& (380 mg, Y=90%) 1a chét rin mau trang. LCMS (ESI, m/z):
489[M+H]".

Budc 2: di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-(metylsulfonyl)pyridin-2-

yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

(@)
>< ? | \\S\\\
O//Z", O

B sung axit m-cloroperoxybenzoic (733 mg, 4,248 mmol) & nhiét d trong
phong vao dung dich chtra di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-
(metylthio)pyridin-2- yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (330 mg, 674,789
umol) trong DCM (20 mL). Hon hgp dugc khudy trong 10 gid. Hon hop tao thanh dugc
lam dimg bing dung dich natri bicacbonat va dugc chiét véi DCM (100 mL). Lép hitu

co dugc rira bang nudc mudi, duge 1am kho trén natri sulfat khan, dugc loc va c6 dudi

203



51407 204/319

ap suat giam. Cin tao thanh dugc tinh ché bang TLC diéu ché dé tao ra hop chit & tiéu

d& (207 mg, Y=59%) 12 chét rin mau tring. LCMS (ESL, m/z): 521[M+H]".

Budc 3: di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)-3-floro-4- (metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-1,4-

dicarboxylat

NS -
O/ZI’/, \

Thuc hién quy trinh tuong ty quy trinh dugc mo ta ¢ budc 2 dé tdng hop vi du 5,
di-tert-butyl  (2R,4R)-4-((6-cloro-3-floro-4-(metylsulfonyl)  pyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat(207 mg, 397,282 umol) dugc chuyén hoéa thanh hop
chit & tidu d& (212 mg, 83% hiéu sudt) 1a cht rin mau tring. LCMS (ESL m/z):
638[M+H]".

Budc  4: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 3-floro-4-(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Thuc hién quy trinh trong tw quy trinh duge mo ta & bude 3 dé tng hop vi du 5,
di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (212  mg,
332,391 umol) duoc chuyén héa thanh hop chét & tidu d& (225 mg) 1a chat rin mau trang
thd. LCMS (ESL, m/z): 538[M+H]".
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Buéce 5: tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 3-floro-4-(metylsulfonyl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

>< o) R “s”(i
O//[/’,

Cl

Thuc hién quy trinh trong tw quy trinh duge mo ta & bude 4 dé tong hop vi du 5,
tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat(225 mg, 418,458
umol) duoc chuyén héa thanh hop chét ¢ tiéu d& (122 mg) 1a diu mau tring. LCMS
(ESI, m/z): 680[M+H]".

Budc 6: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-6-((5-metyl-1H-

pyrazol- 3-yl)amino)-4-(metylsulfonyl)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic

Cl

Thuc hién quy trinh twong ty quy trinh duge mo ta & bude 5 dé téng hop vi du 5,
tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
(metylsulfonyl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylat(122 mg, 418,458 pmol) dugc chuyén hoa thanh hop chét & tiéu d& (92 mg,
Y=90%) 1a chit rén mau tring. LCMS (ESI, m/z): 568[M+H]". 'H NMR (400 MHz,
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DLCMS (ESI, m/z)0-d6) 89,56 (s, 1H), 9,32 (s, 1H), 7,76 (t, ] = 7,5 Hz, 1H), 7,58 (dd,
J=183, 11,0 Hz, 2H), 7,38 (t, ] = 7,8 Hz, 1H), 6,14 (s, 1H),4,85 (d, I = 14,1 Hz, 2H),
432 (d, T = 14,1 Hz,2H), 3,46 (s, 2H), 3,34 (s, 3H), 3,28 (d, ] = 7,5 Hz, 2H), 3,18 (d,J
= 12,2 Hz, 1H), 2,21 (s, 3H), 1,94-1,84 (m, 2H), 1,45-1,47(d, J = 5,8 Hz, 3H).

Vi du 82

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Bude 1: di-tert-butyl-(2R,4R)-4-((6-cloro-4-etyl-5-floropyridin-2-yl)metyl)- 2-
metylpiperidin-1,4-dicarboxylat

Dung dich chtra diisopropylamin (625 mg, 6,177 mmol) trong THF (2 mL) dugc
bb sung n-Butyl lithi (2,5M) trong hexan (2,0 mL, 5,00 mmol) ting giot dudi -40°C.
Dung dich nay dugc khudy & nhiét do 0°C trong 30 phut. Dung dich chira INT C3 (831
mg, 1,876 mmol) trong THF (5 mL) dugc bd sung dudi -70°C. Dung dich tao thanh
duogc khudy ¢ nhiét do -40°C trong 1 gio.

Dung dich chira metyl iodua (430 mg, 3,029 mmol) trong THF (2 ml) duoc bd
sung ting giot vao dung dich & trén dudi -70°C. Dung dich tao thanh duoc khudy & nhiét
do -30°C trong 1 gio. Phan Gng dugce lam dung bang dung dich NH4ClI chtra nude bdo
hoa. Hon hop tao thanh duge chiét véi etyl axetat. L6p hitu co dugce 1am kho trén natri
sulfat khan, duoc loc va co dudi ap suét giam. Cén tao thanh duogc tinh ché bé‘mg sdc ky
c6t pha dao C18 rira giai bing HyO/ACN dé tao ra di-tert-butyl- (2R,4R)-4-((6-cloro-4-
etyl-5-floropyridin- 2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (249 mg, Y=28%) la
dau mau vang. LCMS (ESI, m/z): 471 [M+H]".

Bude 2:  di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 4-etyl-5-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat
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Thuc hién quy trinh teong tu quy trinh dugc mo ta ¢ bude 2 dé tong hop vi du 5,
di-tert-butyl-(2R,4R)-4-((6-cloro-4-etyl-5-floropyridin-2-yl)metyl)-2-metylpiperidin-
1,4-dicarboxylat (249 mg, 528,658 umol) dugc chuyén héa thanh hop chit & tiéu dé
(153 mg, Y=61%) la ddu mau vang. LCMS (ESL, m/z): 588 [M+H]".

Budc 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-

yl)amino)- 4-etyl-5-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

Thuec hién quy trinh twong tu quy trinh duge mo ta & budce 3 dé tong hop vi du 3,
di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-etyl-5-
floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (153 mg, 253,502 pmol)
duoc chuyén héa thanh hop chét & tiéu d& (78 mg, Y=63%) la diu mau vang. LCMS
(ESI, m/z): 488 [M+H]".

Budc 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-etyl-5-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat
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Cl

Thuc hién quy trinh twong tw quy trinh duge mo ta & bude 4 dé tong hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-etyl-5-
ﬂoropyridin-2-yl)mety1)-2-mety1piperidin-4-carboxylat (78 mg, 159,836 pmol) dugc
chuyén héa thanh hop chét & tiéu dé (61mg, Y=61%) la ddu mau vang. LCMS (ESI,
m/z): 630 [M+H]".

Budc 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-etyl-5-floro-6-((5-metyl-
1H- pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Cl

Thuc hién quy trinh twong tw quy trinh duge mo ta & bude 5 dé tong hop vi du 5,
tert-butyl-(2R,4R )-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-etyl-5-
floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (61
mg, 96,793 pumol) dugc chuyén héa thanh hop chit & tieu d& 16 mg 1a chat rin mau
tring. LCMS (ESI, m/z): 518 [M+H]*. '"H NMR (400 MHz, MeOD) 4 7,70 (s, 2H), 7,36
(t, 1 =7,9 Hz, 1H), 6,99 (d, J =4,7 Hz, 1H), 6,15 (s, 1H), 3,50 (s, 2H), 3,33 (s, 2H), 3,32
(s, 2H), 2,78 (d, T = 7,6 Hz, 2H), 2,44 (s, 3H), 2,08 (d, ] = 77,6 Hz, SH), 1,62 (d, ] = 6,0
Hz, 3H), 1,30 (t, J = 7,5 Hz, 3H).

Vidu 83
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Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-floro-6'-((5-metyl-1H-pyrazol-3-
yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-carboxylic

Cl

Bude 1: di-tert-butyl (2R,4R)-4-((6'-cloro-3'-floro-[2,4'-bipyridin]-2'-yl)metyl)-

2-metylpiperidin-1,4-dicarboxylat

Bb sung axit 2-pyridinboronic (149 mg, 1,212 mmol), 1,1'-
bis(diphenylphosphino)feroxen paladi diclorua (102 mg, 139,401 pmol), K3POs4 (914
mg, 4,306 mmol) trong hydro vao dung dich chira di-tert-butyl (2R,4R)-4-((6-cloro-3-
floro-4-iodopyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (450 mg, 791,074
umol) trong THF(12 mL) va nudc (4 mL). Hon hgp phan tng dugc khudy trong 3 gio &
nhiét do 90°C. Phan tmg duoc lam ngudi dén nhiét do trong phong. Hon hop tao thanh
pha lodng véi nuéce va duoe chiét vdi etyl axetat (100 mL). Lép hiru co dugce rira bang
nude mudi, duge lam khd trén natri sulfat khan, duoc loc va cd dudi ap suét giam. Can
tao thanh duoc tinh ché bing TLC dé tao ra hop chit & tiéu dé (87 mg, 22% hiéu suat)
1a diu mau tréng. LCMS (ESI, m/z):520[M+H]".

Buéc 2: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3'-floro-6"-((5-metyl-1H-

pyrazol- 3-yl)amino)-[2,4'-bipyridin]-2'-yl)metyl)-2-metylpiperidin-4-carboxylic
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Cl

Thue hién quy trinh twong tw quy trinh dugc mé ta & budce 2, bude 3, budc 4,
bude 5 dé tdng hop vi du 5, di-tert-butyl(2R,4R)-4-((6'-cloro-3"-floro-[2,4'-bipyridin]-
2'-yl) metyl)-2- metylpiperidin-1,4-dicarboxylat (87 mg, 167,296 umol) dugc chuyén
hoa thanh hop chit & tiéu d& (14 mg) 1a chdt rin mau trdng. LCMS (ESI, m/z):
567[M+H]". "H NMR (400 MHz, DLCMS (ESL m/z)0) 8 7,99-7,96(t, J = 7.3 Hz, 1H),
7.78-7,74 (, J = 7,6 Hz, 2H), 7,63-7,60 (t, ] = 7,2 Hz, 1H), 7,51-7,48 (dd, ] = 7.2, 5.4
Hz,2H), 7,40-7,35 (t, = 7,8 Hz, 1H), 7,29 — 6,98 (m, 1H), 6,17 (s, 1H), 4,86 (d, ] = 12,9
Hz, 1H), 4,35 (d, J = 7,8 Hz, 2H), 3,94 (s, 1H), 3,45 (d, J = 12,6 Hz, 2H), 3,31 (t, ] =
16,8 Hz, 2H), 3,19 (d, J = 11,9 Hz, 1H), 2,30 (m, 3H), 1,99-1,80 (m,1H), 1,48-1,50 (t, J
= 10,6 Hz, 3H), 1,39-1,10 (m, 3H).

Vi du 84

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4,5-dicloro-3-floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Buéc 1. di-tert-butyl-(2R,4R)-2-metyl-4-((4,5,6-tricloro-3-floropyridin-2-
yDmetyl) piperidin-1,4-dicarboxylat

Thue hién quy trinh trong tw quy trinh duge md ta & bude 1 dé tong hop vi du
72, di-tert-butyl-(2R,4R)-4-((6-cloro-3 -floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-
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dicarboxylat (1,50 g, 3,386 mmol) dugc chuyén hoa thanh hop chét ¢ tiéu dé (1,38 g,
Y=80%) 1a ddu mau vang. LCMS (ESI, m/z): 511 [M+H]".

Buéc 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-4,5-dicloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-1 ,4-dicarboxylat

\kov/o F
: O

N

Z> ¢l
éoc HN\E?N’%

Thuc hién quy trinh twong ty quy trinh dwge mo ta & bude 2 dé tong hop vi du 5,

di-tert-butyl-(2R,4R)-2-metyl-4-((4,5,6-tricloro-3-floropyridin-2-yl)metyl)piperidin-
1 4-dicarboxylat (2,10 g, 4,103 mmol) dwoc chuyén hoa thanh hop chat & tiéu dé (1,21
2, Y=47%) la dAu mau vang. LCMS (ESI, m/z): 628 [M+H]".

Budce 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4,5-dicloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

=

Cl
/N\
\L<N

Thuc hién quy trinh twong ty quy trinh dugc mo ta ¢ bude 3 dé tong hop vi du 5,
di-tert—butyl-(2R,4R)-4—((6-((1-(tert-butyl)-S-metyl-1H-pyrazol-3-yl)amino)-4,5-

H HN

dicloro- 3-floropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (1,21g, 1,925
mmol) dugc chuyén hoéa thanh hop chét & tidu dé (0,98 g, Y=96%) la diu mau vang.
LCMS (ESIL, m/z): 528 [M+H]".

Budce 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4,5-dicloro-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat
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NN Z ¢l
HN /N\
\L<\l
F
Cl

Thuec hién quy trinh twong tw quy trinh dugc mo ta & budce 4 dé téng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3 -yl)amino)-4,5-dicloro-
3- floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (0,98g, 1,856 mmol) duogc
chuyén hoa thanh hop chét & tiéu d& (0,86 g, Y=69%) la dau mau vang. LCMS (ES,
m/z): 671 [M+H]".

Bude 5: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4,5-dicloro-3-floro-6-((5-
metyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

HO O F

N~

. cl
W N
HN-__N_
\L<NH
F
Cl

Thuc hién quy trinh twong tu quy trinh duge mo ta & bude 5 dé téng hop vi du 3,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4,5-dicloro-
3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat
(0,86 g, 1,282 mmol) dugc chuyén héa thanh hop chét & tiéu dé 589 mg 1a chat rin mau
tring. LCMS (ESL, m/z): 558 [M+H]". "H NMR (400 MHz, MeOD) 6 7,70 (dd, J = 14.9,
7.0 Hz, 2H), 7,35 (t, ] = 7,9 Hz, 1H), 6,40 (s, 1H), 4,93 (s, 2H), 4,53 (d, J = 13,5 Hz,
1H), 4,18-3,99 (m, 1H), 3,74-3,50 (m, 3H), 2,49 (s, 3H), 2,28-2,06 (m, 4H), 1,61 (d,J =
6,2 Hz, 3H).

Vi du 85

Axit  (2R.,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isobutyryl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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Budc 1: di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-formylpyridin-2-yl)metyl)-
2-metylpiperidin-1,4-dicarboxylat

Thuc hién quy trinh twong ty quy trinh duge mo ta ¢ bude 1 dé tong hop vi du
64, INT C3 (1,22 g, 2,754 mmol) duoc chuyén hoa thanh hop chat & tiéu dé (1,071 g,
2,274 mmol) 14 chit rdn mau tring. LCMS (ESL, m/z): 471 [M+H]".

Buéc 2: di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-(1-hydroxy-2-metylpropyl)-
pyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

B6 sung isopropylmagie bromua (2,8 ml, 1 mol/L) ¢ nhi¢t do 0~5°C trong hydro
vao dung dich chita (2R,4R)-4-((6-cloro-3-floro-4-formylpyridin-2-yl)metyl)-2-
metylpiperidin-1,4-dicarboxylat (839 mg, 1,781 mmol) trong THF (10 mL). Dung dich
tao thanh duoc khudy trong 2 gid. Sau khi hoan thanh, dung dich phan ung dugc lam
dirmg bang dung dich chira nu¢e amoni clorua bio hoa va dugc chiét véi etyl axetat. Lop
hitu co duoc rira béng nude mudi, natri sulfat khan duogc 1am kho va duge ¢d dudi ap
suét giam. San pham thd dugc tinh ché bang TLC diéu ché bang cach sir dung dung mdi
¢6 gradien etyl axetat/Hex =1/5 dé tao ra (2R, 4R)-4-((6- cloro-3-floro-4-(1-hydroxy-2-
metylpropyl)pyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (323 mg,
0,627mmol) 12 chit rin mau tring. LCMS (ESI, m/z): 515 [M+H]".

Budc 3: di-tert-butyl  (2R,4R)-4-((6-cloro-3-floro-4-isobutyrylpyridin-2-
ylmetyl)-2-metylpiperidin-1,4-dicarboxylat
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Dung dich chtra (2R,4R)-4-((6-cloro-3-floro-4-(1-hydroxy-2-
metylpropyl)pyridin- 2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (323 mg, 627,116
nmol), Dess-Martin periodinan (877,753 mg, 2,069 mmol) trong diclorometan (10 mL)
duoc khudy & nhiét do trong phong trong 5 gid. Dung dich phan Gmg duoc 1am dung
bang dung dich natri thiosulfat bdo hoa va dugc chiét v6i DCM. Lép hitu co duge co
dudi ap suét gidm. San phim tho dugc tinh ché bing TLC diéu ché bang céch sir dung
gradien etyl axetat/Hex=1/5 dé tao ra di-tert-butyl (2R,4R)-4-((6-cloro-3-floro-4-
isobutyrylpyridin-2-yl)mety1)-2-metylpiperidin-1,4-dicarboxylat (315 mg) 1a dau mau
vang. LCMS (ESI, m/z): 513 [M+H]".

Buéc 4: di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3-floro-4-isobutyrylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

Thuc hién quy trinh trong ty quy trinh duge mo ta & budce 2 cta vi du 5, di-tert-
butyl  (2R,4R)-4-((6-cloro-3-floro-4-isobutyrylpyridin-2-yl)metyl)-2-metylpiperidin-
1 4-dicarboxylat (315 mg, 0,613 mmol) dugc chuyén hoa thanh hop chét & tiéu dé (333
mg) la chét rin mau vang. LCMS (ESI, m/z): 630 [M+H]".

Budc 5:  tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-isobutyrylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat
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Thuyc hién quy trinh twong tw quy trinh duoc md ta & budce 3 cta vi du 5, di-tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
isobutyrylpyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (333 mg, 0,529 mmol)
duoc chuyén héa thanh hop chit & tiéu dé (233 mg) 14 chét rin mau vang. LCMS (ESL,
m/z): 530 [M+H]".

Bude 6: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3- floro-4-isobutyrylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

Cl

Thuc hién quy trinh twong ty quy trinh duge mo ta & budc 4 cla vi du 5, tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
isobutyrylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (233 mg, 0,440 mmol)
duoc chuyén hoa thanh hop chit & tiéu d& (375 mg) 1a chat ran mau vang. LCMS (ESI,
m/z): 672 [M+H]".

Bude 7: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-isobutyryl-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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F

Cl

Thuyc hién quy trinh twong ty quy trinh dugc mo ta & bude 5 cua vi du 5, tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
isobutyrylpyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat
(375 mg, 0,558 mmol) duoc chuyén hoa thanh hop chit & tiéu dé (94 mg) 1a chit rén
mau tring. LCMS (ESI, m/z): 560 [M+H]". '"H NMR (400 MHz, MeOD) 6 8,47 (d, ] =
8,9 Hz, 1H), 8,40 (d, J = 5,0 Hz, 1H), 7,24 (d, ] = 4,5 Hz, 1H), 6,82 (dd, J = 16,7, 10,6
Hz, 1H), 6,30 (dd, ] = 16,7, 1,9 Hz, 1H), 5,81 (dd, J = 10,6, 1,9 Hz, 1H), 4,70 (s, 2H),
4,60-4,37 (m, 2H), 3,83 (t, J = 13,6 Hz, 2H), 2,89-2,69 (m, 2H), 2,03 (d, J = 10,7 Hz,
3H), 1,51 (d, ] = 4,1 Hz, 2H), 1,46 (t, ] = 6,7 Hz, 3H), 1,29 (s, 1H), 1,18 (d, ] = 6,8 Hz,
3H), 1,00 (dd, J = 12,2, 6,8 Hz, 3H).

Vidu 86

Axit 2-(((2R,4R)-4-carboxy-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
yl)metyl)-3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)isonicotinic

Budce 1: tert-butyl-(2R,4R)-4-((6-cloro-3-floropyridin-2-yl)metyl)-2-

metylpiperidin-4-carboxylat

\}/O\&O R

Cl

N

Thuc hién quy trinh twong ty quy trinh duge mo ta & bude 3 dé tong hop vi du 3,
INT C3 (3,79 g, 8,556 mmol) duoc chuyén hoa thanh hop chét & tiéu dé (2,63 g, Y=89%)
la ddu mau vang. LCMS (ESI, m/z): 343 [M+H]".
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Budc 2: tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3-

floropyridin-2-yl) metyl)-2-metylpiperidin-4-carboxylat

\ko\&o R

Cl

Thuc hién quy trinh twong tw quy trinh duge mo ta ¢ bude 4 dé tong hop vi du 5,
tert-butyl-(2R,4R)-4-((6-cloro-3-floropyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylat (2,63 g, 7,671 mmol) dugc chuyén hoa thanh hop chat & tidu dé (2,09 g,
Y=56%) 1a ddu mau vang. LCMS (ESL, m/z): 485 [M+H]".

Budc3: Axit 2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin-4-yl)metyl)-6-cloro-3-floroisonicotinic

F

Cl

Dung dich chira diisopropylamin (1,18 g, 11,661 mmol) trong THF (5 mL) dugc
bd sung n-Butyl lithi (2,5M) trong hexan (3,5 mL, 8,75 mmol) & nhiét do -78°C trong
hydro. Dung dich nay dugc khudy & nhiét d6 0°C trong 30 phat. Dung dich chua tert-
butyl-(2R,4R)-1-(3 -cloro-2-florobenzyl)-4-((6-cloro-3-floropyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylat (2,09 g, 4,306 mmol) trong THF (5 ml) duoc b sung ting
giot vao dung dich ¢ trén. Dung dich tao thanh dugc khqu & nhiét do -40°C trong 1 gio.
Cacbon dioxit dugc suc vao trong phan ung va dung dich duoc l(huéy & nhiét do -60°C

trong 1 gio. Dung dich tao thanh dugc lam dung bang dung dich NH4Cl chira nuée bo
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hoa va duoc chiét véi etyl axetat. Lop hitu co duoc 1am kho trén natri sulfat khan, duge
loc va ¢ dudi ap sudt giam. Cin tao thanh dugc tinh ché bang sic ky cot pha dao C18
rira giai bang HyO/ACN dé tao ra axit 2-(((2R,4R)-4-(tert-butoxycacbonyl)-1- (3-cloro-
2-florobenzyl)-2-metylpiperidin-4-yl)mety1)-6-cloro-3-floroisonicotinic (906  mg,
Y=40%) la chit rin mau tring. LCMS (ESL, m/z): 529 [M+H]".

Bugc 4: Metyl-2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-

2-metylpiperidin-4-yl)metyl)-6-cloro-3 -floroisonicotinat

F

Cl

B sung metyl iodua (408 mg, 2,874 mmol), K2CO;3 (489 mg, 3,538 mmol) &
nhiét do trong phong vao dung dich chira axit 2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-
(3-cloro-2-florobenzyl)-2- metylpiperidin-4-yl)metyl)-6-cloro-3-floroisonicotinic (906
mg, 1,711 mmol) trong DMF (30ml). Dung dich tao thanh duoc khudy trong 3 gior &
nhiét do trong phong. Hon hop tao thanh dugc loc. Dich loc dugc loai bo duéi ap suét
giam. Can tao thanh dugc tinh ché bang sic ky cot pha déo C18 rira giai bang H,O/ACN
dé tao ra metyl-2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-yl)metyl)-6-cloro-3-floroisonicotinat (607 mg Y=65%) la dau mau
vang. LCMS (ESI, m/z): 543 [M+H]".

Buée 5: metyl-2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-floro- benzyl)-
2-metylpiperidin-4-yl)metyl)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-

floroisonicotinat
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Cl
Thuc hién quy trinh twong tu quy trinh dugc mo ta & budc 2 dé téng hop vi du 5,
metyl-2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-yl)metyl)-6-cloro-3-floroisonicotinat (426 mg, 783,911 pmol) duoc
chuyén héa thanh hop chit ¢ tiéu d& (433mg, Y=84%) 1a ddu mau vang. LCMS (ESI,
m/z): 660 [M+H]".

Budc 6: Axit 2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin-4-yl)metyl)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-

floroisonicotinic

Cl

Dung dich chta metyl-2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-yl)metyl)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3-floroisonicotinat (433 mg, 655,870 pmol), lithi hydroxit (122 mg, 2,907
mmol) trong metanol (10 mL) va nuéc (10 mL) dugc khudy & nhiét do trong phong
trong 3 gio. Dung dich tao thanh dugc bd sung HCI IN chira nuée dé diéu chinh d6 pH
dén 5 va duoc chiét voi etyl axetat (100 mL). L6p hitu co dugc ria bang nuéec mudi,

duoc lam kho trén natri sulfat khan, dugc loc va c6 dudi ap suat giam d€ tao ra axit 2-

219



51407 220/319

(((2R.4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-2- metylpiperidin-4-
yl)metyl)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floroisonicotinic ~ (402
mg, tho) 14 chit rin mau vang. Sén pham thd khong dugce tinh ché va dugce str dung tryc

tiép cho budc tiép theo. LCMS (ESI, m/z): 646 [M+H]*

Budce 7: Axit 2-(((2R,4R)-4-carboxy-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin- 4-yl)metyl)-3-floro-6-((5-metyl-1H-pyrazol-3-yl)amino)isonicotinic

Cl

Thuc hién quy trinh tuong tu quy trinh dugc mo ta & budce 5 dé téng hop vi du 3,
axit 2-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-
4-y1) metyl)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)- 3-floroisonicotinic (47
mg, 72,737 umol) dugc chuyén héa thanh hop chét & tiéu d& (24 mg) 1a chét rdn mau
trang. LCMS (ESI, m/z): 534 [M+H]*. '"H NMR (400 MHz, MeOD) 5 7,68 (t, ] = 7.3
Hz, 1H), 7,60 (t, ] = 7,0 Hz, 1H), 7,32 (m, 2H), 6,09 (s, 1H), 3,56 (s, 2H), 3,41 (t, J =
25,3 Hz, 4H), 2,42 (s, 3H), 2,21 (m, 5H), 1,61 (s, 3H).

Vi du 87

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(dimetylcarbamoyl)-3-floro-6-((5-
metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budce 1: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 4-(dimetylcarbamoyl)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat
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Cl

Bd sung dimetylamin (20,931 mg, 464,277 pmol), trietylamin (46,980 mg,
464,277 pmol) va HATU (117,688 mg, 309,518 umol) vao dung dich chira axit 2-
(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3—cloro-2-ﬂ0robenzyl)-2-metylpiperidin—4-
yDmetyl)-6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3 -yl)amino)-3-floroisonicotinic (100
mg, 154,759 pmol) trong ACN (30ml). Dung dich tao thanh duoc khudy trong 3 gid &
nhiét dd trong phong. Hon hop tao thanh dugce loc. Dich loc dugc loai bo dudi ap suét
giam. Can tao thanh dugc tinh ché bing sic ky cot pha dao C18 rira gidi bang H2O/ACN
dé tao ra tert-butyl-(2R,4R)-4-((6- ((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-
(dimetylcarbamoyl)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (72 mg Y=69%) la dau mau vang. LCMS (ESI, m/z): 673
[M+H]".

Bude 2: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-(dimetylcarbamoyl)-3-
floro-6- ((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic

HO. 0O

Cl

Thuc hién quy trinh twong tuy quy trinh dugc mo ta & bude 5 dé téng hop vi du 5,
tert-butyl-(2R,4R )-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-
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(dimetylcarbamoyl)-3-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-

metylpiperidin-4-carboxylat (72 mg, 106,984 umol) dugc chuyén hoa thanh hop chét &
tidu d& (24 mg) 1a chét rin mau tring. LCMS (ESIL, m/z): 561 [M+H]". 'H NMR (400
MHz, MeOD) § 7,64 (dt, J = 13,8, 7,1 Hz, 2H), 7,34 (t, ] = 7,9 Hz, 1H), 6,84 (d, J = 3,6
Hz, 1H), 6,10 (s, 1H), 3,56 (s, 2H), 3,41 (t, J = 24,0 Hz, 4H), 3,13 (s, 3H), 2,97 (s, 3H),
2,43 (s, 3H), 2,26 (d, J = 14,0 Hz, 1H), 2,05 (dd, ] = 67,0, 21,9 Hz, 4H), 1,61 (d, J=5,7
Hz, 3H).

Céc vi du dudi ddy trong bang 10 duoc tong hop bang cach sir dung quy trinh &

trén v&i cdc nguyén liéu ban dau va cac hgp chat trung gian tuong ung.

Bang 10
Vidu | Cdu tric Tén hoa hoc 'THNMR & MS: (M+H)*
'H NMR (400 MHz,
Axit (2R,4R)-1-(3-cloro- | MeOD) & 7,49 (dd, J =
2-florobenzyl)-4-((3- 15,1, 7,3 Hz, 2H), 7,22 (t,
floro-6-((5-metyl-1H- J="17,8 Hz, 1H), 6,82 (s,
pyrazol-3-yl)amino)-4- 1H), 5,90 (s, 1H), 3,76 (s,
88 (morpholin-4- 4H), 3,67 (s, 2H), 3,39 (s,
cacbonyl)pyridin-2- 2H), 3,16 (m, 4H), 2,77 (s,
yl)metyl)-2- 2H), 2,26 (s, 3H), 2,02 (m,
metylpiperidin-4- 5H), 1,33 (d, J = 4,2 Hz,
carboxylic 3H).
MS:603(M+H)"
'H NMR (400 MHz,
Axit (2R AR)-1-(3-cloro- | MEOD) 0 .06 (4, J = 7.
2-florobenzyld-((3- | 12 3HD. 7:33 (& J = 7.0
floro-6-((5-metyl-1H- Hz, 1H), 6,97 (s, 1H), 6,13
pyrazol-3-yl)amino)-4- (s, 1H), 3,75 (d, J i 26,1
89 (4-metylpiperazin-1- Hz, 2H), 3,56 (d, J = 67,8

cacbonyl)pyridin-2-
yl)metyl)-2-
metylpiperidin-4-
carboxylic

Hz, 8H), 3,34 (s, 2H), 3,21
(d, J=6,7 Hz, 2H), 2,98 (s,
3H), 2,44 (s, 3H), 2,14 (t,
J= 47,8 Hz, 5H), 1,59 (s,
3H).

MS:616(M+H)*

Vidu 90

Axit  (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-5-floro-6-((5-metyl-1H-
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pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Budc 1 : tert-butyl (2R,4R)-4-((4-carbamoyl-6-cloro-5-floropyridin-2-yl)metyl)-
1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat

F

Cl

Dung dich chtra axit 6-(((2R,4R)-4-(tert-butoxycacbonyl)-1-(3-cloro-2-
florobenzyl)-2- metylpiperidin-4-y1l)metyl)-2-cloro-3-floroisonicotinic (699 mg, 1,320
mmol) trong DMF (8 mL), amoni clorua (204 mg, 3,814 mmol), 1-hydroxy benzotriazol
khan (191 mg, 1,414 mmol), N-(3-(Dimetylamino)propyl) propionimidamithydroclorua
(423 mg, 2,207 mmol), trietylamin (315 mg, 3,113 mmol) duoc khuéy & nhiét do trong
phong trong 20 gid. Sau khi hoan thanh, dung dich phén trng dugc hoa tan bang nudc
mudi va duoc chiét véi etyl axetat. Lép hitu co dugc rira bing nude mudi, duge 1am khod
trén natri sulfat khan, duoc loc va ¢6 dudi ap suét giam. Can tao thanh dugc tinh ché
bing séc ky cot pha dao C18 rira giai bing HoO/ACN @ tao ra tert-butyl (2R,4R)-4-
((4-carbamoyl-6-cloro-5-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metyl
piperidin-4-carboxylat (573 mg) Ia chét rin mau tring. LCMS (ESL, m/z): 530 [M+H]",

Bude 2: tert-butyl (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-4-xyano-5-
floropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

o =

F

Cl
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B sung trifloroaxetic anhydrua (530 mg, 2,523) & nhi¢t d6 0~5°C vao dung dich
chaa tert-butyl (2R,4R)-4-((4-carbamoyl-6-cloro-5-floropyridin-2-yl) ~metyl)-1-(3-
cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat (473 mg, 893,459 pmol) va pyridin
(298 mg, 3,767 mmol) trong THF (6 mL). Dung dich tao thanh duogc khuéy & nhiét do
trong phong trong 3 gio. Sau khi hoan thanh, phan tng dugc lam dung bang dung dich
natri bicacbonat bdo hoa va dugc chiét véi etyl axetat. Lop hitu co duge 1am kho trén
natri sulfat khan, dugc loc va ¢ duéi ap suét giam. Can tao thanh dugc tinh ché béng
sic ky ¢t pha dao C18 rira giai bing H2O/ACN dé tao ra tert-butyl (2R,4R)-1-(3-cloro-
2-florobenzyl)-4-((6-cloro-4-xyano-5-floropyridin-2-yl)metyl)-2-metylpiperidin-4-
carboxylat (547mg). LCMS (ESI, m/z): 510 [M+H]".

Budc 3: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-4- xyano-5-floropyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat

Cl

Thyc hién quy trinh twong ty quy trinh dugc mo ta & bude 2 cua vi du 5, tert-
butyl (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-4-xyano-5-floropyridin-2-
yl)metyl)- 2-metylpiperidin-4-carboxylat (547 mg, 1,072 mmol) dugc chuyén héa thanh
hop chat & tidu d& (87 mg) 1a chét rdn mau trang. LCMS (ESI, m/z): 627 [M+H]".

Bude 4: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((4-xyano-5-floro-6-((5-
metyl-1H- pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic
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Cl

Thuc hién quy trinh twong tw quy trinh dwge mo ta & bude 5 cua vi du 5, tert-
butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-4-xyano-5-
floropyridin-2-yl) metyl)-1-(3-clor0-2-ﬂorobenzyl)-2-metylpiperidin—4-carboxylat (87
mg, 0,139 mmol) dugc chuyén hoa thanh hop chit & tieu d& (47 mg) 1a chat rin mau
vang. LCMS (ESI, m/z): 515 [M+H]". '"H NMR (400 MHz, MeOD) & 7,67 (dt, J = 14,1,
7.0 Hz, 2H), 7,35 (t, ] = 7,9 Hz, 1H), 7,17 (s, 1H), 6,30 (s, 1H), 4,44 (d, J = 12,2 Hz,2H),
4,02 (s, 2H), 3,50 (s, 1H), 3,50 (s, 2H), 2,44 (s, 3H), 2,18 (dd, J = 51,9, 37,7 Hz, 4H),
1,56 (s, 3H).

Viduy 91

Axit (2R,4R)-1-(3-cloro-2-florobenzy1)-4-((3,5-difloro-6-((5-metyl- 1H-pyrazol-
3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylic

Buéc 1:  di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 3,5-difloropyridin-2-yl)metyl)-2-metylpiperidin-1 ,4-dicarboxylat

Thuc hién quy trinh twong tu quy trinh dugc md ta & budce 2 dé téng hop vi du 3,
INT C6 (275 mg, 596,606 pmol) dugc chuyén héa thanh hop chét ¢ tiéu dé (178 mg,
Y=52%) la diu mau vang. LCMS (BSL, m/z): 578 [M+H]".

Budc 2: (2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3,5-
difloropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat
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Thuc hién quy trinh twong ty quy trinh dwge mo ta ¢ bude 3 dé téng hop vidu 5,
di—tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)—S-metyl-1H-pyrazol-3-yl)amino)-3,5 -
difloropyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat (178 mg, 308,116 pmol)
dugc chuyén hoa thanh hop chét ¢ tiéu dé (131 mg, Y=89%) 1a dau mau vang. LCMS
(ESI, m/z): 478 [M+H]".

Buéce 3: tert-butyl-(2R,4R )-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 3,5-diﬂoropyridin—2-yl)metyl)—1-(3-cloro-2-ﬂorobenzy1)-2-mety1piperidin-

4-carboxylat

Cl

Thuec hién quy trinh twong ty quy trinh duge md ta ¢ bude 4 dé téng hop vidu S,
(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3,S-diﬂoropyridin-Z-
y1)- metyl)-2-metylpiperidin-4-carboxylat (131 mg, 274,294 umol) dugc chuyén hoa
thanh hop chit & tiéu dé (77 mg, Y=45%) la déu mau vang. LCMS (ESL m/z): 620
[M-+H]".

Buéc 4: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3,5-difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)pyridin—Z—yl)metyl)-2-mety1piperidin—4-carboxylic
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Cl

Thue hién quy trinh twong tw quy trinh duge m6 ta & bude 5 dé tdng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl- 1H-pyrazol-3-yl)amino)-3,5-
difloropyridin-2-yl)metyl)-1-(3 —cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat
(77 mg, 124,164 pmol) duge chuyén héa thanh hop chit & tieu d& 48 mg 1a chit rin mau
tréng. LCMS (ESI, m/z): 508 [M+H]". 'H NMR (400 MHz, MeOD) & 7,59 (m, 3H), 7,24
(t, = 8,0 Hz, 1H), 6,10 (s, 1H), 3,44 (s, 2H), 3,22 (d, J = 1,6 Hz, 2H), 3,20 (d,J=1,6
Hz, 2H), 2,34 (s, 3H), 2,06 (dd, J =30,2, 18,6 Hz, SH), 1,52 (d, J = 6,2 Hz, 3H).

Céc vi du dudi diy trong bang 11 dugc tdbng hop bang cach s dung quy trinh &

trén voi cac nguyén liéu ban dau va cac hop chat trung gian twong ung.

Bang 11
Vidu | Céu tric Tén hoa hoc IHNMR & MS: (M+H)*
1H NMR (400 MHz,
o F MeOD) & 7,67 (ddd, J =
— Axit 1-(3-cloro-2- | 20,1, 14,1, 82 Hz, 3H),
HO \—F florobenzyl)-4-((3,5- 732 (t, J = 7,8 Hz, 1H),
N y | difloro-6-((5-metyl-1H- | 6,23 (s, 1H), 4,45 (s, 2H),
92 N HN—~""NH| pyrazol-3- 3,56 (d, J = 12,9 Hz, 2H),
L& yl)amino)pyridin-2- 325 (s, 2H), 3,11 (1, T =
yl)metyl)piperidin-4- 12,8 Hz, 2H), 2,43 (d, J =
F carboxylic 18,8 Hz, 5H), 2,08 (t, J =
Cl 12,3 Hz, 2H).
MS: 494(M+H)*
Vi du 93

Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3 ,5-difloro-4-metyl-6-((5-metyl-
1H-pyrazol-3-yl)amino)pyridin—2-yl)metyl)-2-mety1piperidin-4-carb0xy1ic
Budce 1: tert-butyl-(2R,4R)-4-((6-cloro-3 ,5-difloropyridin-2-yl)metyl)-2-

metylpiperidin-4-carboxylat
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Dung dich chira INT C6 (1,23 g, 2,668 mmol) trong diclorometan (18 ml) dugc
bd sung axit trifloroaxetic (2 ml) va duge khudy & nhiét d6 trong phong trong 1 gid. Sau
khi hoan thanh, phan Gng dugc lam ding bing dung dich natri bicacbonat bdo hoa (100
ml) va dugc chiét vé6i DCM. Lé6p hitu co dugc lam kho trén natri sulfat khan, duogc loc
va c6 dudi 4p sult giam dé tao ra (0,93 g, 2,577 mmol, Y=97%) hop chit tiéu dé 1a chét
rén mau vang. LCMS (ESI, m/z): 361 [M+H]".

Budc 2: tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzy1)-4-((6-cloro-3,5-
difloropyridin-2-yl) metyl)-2-metylpiperidin-4-carboxylat

Cl

Hon hop cua tert-butyl-(2R,4R)-4-((6-cloro-3,5-difloropyridin-2-yl)metyl)-2-
metylpiperidin-4-carboxylat (0,93 g, 2,577 mmol), kali cacbonat (0,91 g, 6,584 mmol)
va 1-(bromometyl)-3-cloro-2-florobenzen (0,59 g, 2,640 mmol) trong ACN (10 mL)
duoc khudy trong 2 gid & nhiét do trong phong. Sau khi hoan thanh, hdn hop tao thanh
duoc loc va ¢d trong chan khong. San pham thd dugc tinh ché biang sic ky cdt silicagel
rira gidi bang BtOAc/hexan (0~30%) dé tao ra (0,91 g, Y=70%) hop chét tiéu d& 1a chat
rdn mau vang. LCMS (ESI, m/z): 503 [M+H]".

Budc 3: tert—butyl-(2R,4R)-1-(3-clor0-2-ﬂorobenzy1)-4—((6—clor0-3,5-diﬂoro- 4-
metylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat

228



51407 229/319

F

Cl

Dung dich chira diisopropylamin (527 mg, 5,208 mmol) trong THF (3 ml) duoc
bd sung n-butyllithi 2,5 M trong THF (1,5 ml, 3,75 mmol) ¢ nhiét o -70~-60°C trong
hydro. Dung dich nay dugc khudy trong 1 gio & nhiét 6 -10°C~0°C. Dung dich tao
thanh duoc bd sung tir tr tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3,5-
difloropyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (0,91 g, 1,808 mmol) trong
THF (5 ml). Dung dich nay duoc khqu & nhiét do -70°C~-60°C trong 1 gio.

Dung dich chita iodometan (450 mg, 3,170 mmol) trong THF (3 ml) dugc bd
sung vao dung dich ¢ trén. Dung dich tao thanh duoc khudy & nhiét do -70°C~-60°C
trong 2 gi®. Sau khi hoan thanh, phan tng dugc lam dung bang dung dich amoni clorua
bao hoa (100 mL) va duge chiét véi EtOAc. Lép hitu co duge két hop, duge lam khd
trén natri sulfat khan va dugc cd trong chan khong. Cin dugc tinh ché bang sic ky pha
dao C18 rira giai bang HyO/ACN dé tao ra (0,92 g, 1,778 mmol, Y=98%) hop chét tiéu
dé 13 diu mau vang. LCMS (ESI, m/z): 517 [M+H]".

Budce 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1 H-pyrazol-3-
yl)amino)- 3,5-diﬂoro—4-metylpyridin-2-yl)mety1)-1-(3—cloro-2-ﬂorobenzyl)—2-
metylpiperidin-4-carboxylat

P

Cl
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Hon hop cua tert-butyl-(2R,4R)-1-(3-cloro-2-florobenzyl)-4-((6-cloro-3,5-
difloro-4-metylpyridin-2-yl)metyl)-2-metylpiperidin-4-carboxylat (0,92 g, 1,778 mmol),
tris(dibenzylidenaxeton)dipaladi (488,467 mg, 533,426 umol),
dimetylbisdiphenylphosphinoxanthen (411,533 mg, 711,235 umol), 1-tert-butyl-3-
metyl-1H-pyrazol-5-amin (354,180 mg,2,312 mmol) va K3PO4 (754,856 mg, 3,556
mmol) trong 1,4-dioxan (15 ml) dugc khudy & nhiét do 110°C trong 5 gi¢ trong hydro.
Dung dich tao thanh dugc lam ngudi dén nhiét do trong phong va dugc pha loang véi
nude mudi va duoc chiét voi etyl axetat. Lép hitu co duoc lam kho trén natri sulfat khan,
duoc loc va ¢6 dudi ap sudt giam. Can dugc tinh ché bang sic ky pha dao C18 rira giai
béng H,O/CH3CN dé tao ra (714 mg, 1,126mmol, Y=63%) hop chét tiéu dé 1a chét ran
mau vang. LCMS (ESI, m/z): 634 [M+H]".

Budc 5: Axit (2R,4R)-1-(3-cloro-2-ﬂorobenzyl)-4-((3,5-diﬂ0ro-4-mety1-6-((5-
metyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin—4-carboxylic

Cl

Dung dich chtra tert-butyl-(2R,4R )-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)-3,5-difloro-4-metylpyridin-2-yl)metyl)-1-(3 -cloro-2-florobenzyl)-2-
metylpiperidin-4-carboxylat (714 mg, 1,126 mmol) trong axit formic (15 mL) duoc
khudy hoi luu trong 4 gio. Sau khi hoan thanh, dung dich tao thanh duoc cd dudi ap suit
giam. Can duge hoa tan trong nude (40 mL) & nhiét d 0°C va diéu chinh PH=6~7 bang
dung dich chita nuge natri hydroxit (5 M). Hon hop tao thanh duge chiét v6i DCM. Lép
hitu co duoc lam kho trén natri sulfat khan, duoc loc va cd dudi ap suét giam. San phém
tho duoc tinh ché bing sic ky cot pha ddo C18 rira giai bang MeOH/Nuéc dé tao ra (349
mg, 668,632 umoL Y=59%) hop chét tiéu d& 1a chit rin mau trdng. LCMS (ESI, m/z);
522 [M+H]*. '"H NMR (400 MHz, MeOD) 8 7,35 (m, 2H), 7,09 (s, 1H), 5,89 (s, 1H),
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4,18 (d, J = 13,6 Hz, 1H), 3,53 (m, 1H), 3,06 (s, 2H), 2,95 (s, 1H), 2,80 (d, J = 12,4 Hz,
1H), 2,59 (t, J = 11,2 Hz, 1H), 2,13 (s, 6H), 1,83 (t, J = 11,1 Hz, 2H), 1,73 (s, 2H), 1,19
(d, J=6,1 Hz, 3H).

Vi du 94

Axit (2R,4R)-1-(3-cloro-2-ﬂorobenzyl)-4-((3-ﬂ0r0-4-(2-ﬂ0ropropan-2-yl)-6-
((S-metyl-1H—pyrazol-3-yl)amino)pyridin-Z-y1)metyl)-2-metylpiperidin—4-carboxylic

Buéc 1:  di-tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(2-hydroxypropan-2-
yl)pyridin-2-yl)metyl)-2-metylpiperidin-1,4-dicarboxylat

Thuc hién quy trinh tvong tu quy trinh dugec mo ta & bude 1 dé téng hop vi du
62. INT C2 (635 mg, 1,303mmol) dugc chuyén hoa thanh hop chét & tiéu dé (431meg,
Y=61%) 12 diu mau vang. LCMS (ESL, m/z): 545 [M+H]".

Budc 2: di-tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(2-floropropan-2-
yl)pyridin-2-yl)metyl) -2-metylpiperidin-1,4-dicarboxylat

B4 sung DAST (0,5 mL) vao dung dich chtra di-tert-butyl-(2R,4R)-4-((6-bromo-
3-floro-4-(2-hydroxypropan-2-yl)pyridin-2-yl)metyl)-2-metylpiperidin-1,4-
dicarboxylat (431 mg, 790,128 pmol) trong DCM (20 ml). Hon hop phan Gng dugc
khudy & nhiét do trong phong trong 2 gio. Dung dich tao thanh dugc lam dimg bing
dung dich chira nuéc natri bicacbonat bdo hoa va dugc chiét voi DCM (50 mL). Lép
hitu co dugc rira bang nudc mudi (100 mL), duge 1am kho trén natri sulfat khan, dugc
loc va ¢d dudi ap sudt giam. Cén tao thanh dugc tinh ché bang sic ky cot pha dao C18
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rira gidi bing H,O/ACN @ tao ra di-tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(2-
floropropan-2-yl)pyridin-2-yl)metyl)-2-metyl piperidin-1,4-dicarboxylat (387 mg,
Y=89%) la dau mau vang. LCMS (ESI, m/z): 547 [M+H]".

Bude 3: tert-butyl-(ZR,4R)-4-((6-br0m0-3—ﬂ0r0-4-(2-ﬂoropropan—2-yl)pyridin-
2- yl)metyl)-2-metylpiperidin-4-carboxylat

Thuec hién quy trinh twong tu quy trinh dugc mo ta ¢ bude 3 dé tdng hop vi du 5,
di-tert-butyl (2R ,4R)-4-((6-bromo-3-floro-4-(2-floropropan-2-yl)pyridin-2-yl) metyl)-
2- metyl piperidin-1,4-dicarboxylat (387 mg, 706,885 pmol) dugc chuyén hoa thanh hop
chat & tiéu dé (268 mg, Y=85%) 1a ddu mau vang. LCMS (ESI, m/z): 447 [M+H]".

Budce 4: tert-butyl-(ZR,4R)-4-((6-br0mo-3-ﬂor0-4-(2-ﬂoropropan-2-yl)pyridin-
2- yDmetyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-carboxylat

\1/0\:&0 Fool e

Cl
Thuec hién quy trinh twong ty quy trinh dugc md ta & bude 4 dé téng hop vi du 5,
tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(2-floropropan-2- yl)pyridin-2-yl)metyl)- 2-
metylpiperidin-4-carboxylat (268 mg, 599,075 pmol) dugc chuyén hoa thanh hop chat
o tieu dé (167 mg, Y=47%) la ddu mau vang. LCMS (ESI, m/z): 589 [M+H]".

Budce S: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-
yl)amino)- 3-floro-4- (2-floropropan-2-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-metylpiperidin-4-carboxylat
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Thuc hién quy trinh twong ty quy trinh dugc mo ta & budce 2 dé téng hop vidu 5,
tert-butyl-(2R,4R)-4-((6-bromo-3-floro-4-(2-floropropan-2-  yl)pyridin-2-yl)metyl)-1-
(3-cloro-2-florobenzyl)-2-metylpiperidin-4- carboxylat (167 mg, 283,092 umol) duoc
chuyén héa thanh hop chit & tiéu dé (168 mg, Y=89%) 14 ddu mau vang. LCMS (ES,
m/z): 662 [M+H]".

Budc 6: Axit (2R,4R)-1-(3-cloro-2-florobenzyl)-4-((3-floro-4-(2-floropropan-2-
y1)-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)metyl)-2-metylpiperidin-4-

carboxylic

Thuc hién quy trinh tuong ty quy trinh dwoc mo6 ta & budce 5 dé tong hop vi du 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-metyl-1H-pyrazol-3-yl)amino)-3-floro-4-
(2-floropropan-2-yl)pyridin-2-yl)metyl)-1-(3-cloro-2-florobenzyl)-2-metylpiperidin-4-
carboxylat (168 mg, 253,690 umol) duoc chuyén héa thanh hop chit & tiéu dé (27 mg)
1a chét rin mau tréng. LCMS (ESI, m/z): 550 [M+H]*. 'TH NMR (400 MHz, MeOD) §
7,70 (t, T =7,6 Hz, 1H), 7,56 (t,J = 6,9 Hz, 1H), 7,36 (t, ] = 7,9 Hz, 1H), 6,96 (d, ] = 4,6
Hz, 1H), 5,99 (s, 1H), 3,42 (s, 4H), 2,37 (s, 3H), 2,19 (dd, J = 43,0, 16,1 Hz, 5H), 1,74
(d, J=22,7Hz, 6H), 1,58 (d, J = 6,1 Hz, 3H).

Céc vi du dudi day trong bang 12 dugce tdng hop bang cach sir dung quy trinh &

trén hodc quy trinh cai bién voi cdc nguyén li€u ban dau tuong ung.
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Bang 12

51407

234/319

Vi du

Cau trac

Tén hda hoc

MS: (M+H)*

95.

HO.__0O

Axit (1R,5S)-8-(3-cloro-2-
florobenzyl)-3-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-8-
azabixyclo[3,2,1]octan-3-
carboxylic

502

96.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((4-floro-5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

508

97.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-
(triflorometyl)piperidin-4-
carboxylic

544

98.

Axit 4-(3-cloro-2-
florobenzyl)-7-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-4-
azaspiro[2,5]octan-7-
carboxylic

502

99.

Axit (2R,4S)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)oxy)-2-metylpiperidin-4-
carboxylic

492

234



51407 235/319

Vidu | Céu tric Tén hoa hoc MS: (M+H)*

HO O Axit (2R,4R)-1-(2-cloro-6-
; florobenzyl)-4-((3-floro-6-
) N ((5-metyl-1H-pyrazol-3-
a.” N HN—~ “NH | yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

100. 490

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-xyano-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

101. 497

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-((4,5-
dimetyl-1H-pyrazol-3-

_ yl)amino)-3-floropyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

102.

=z
T
z
N
z
T

504

-

HO. -0 Axit 1-(3-cloro-2-
florobenzyl)-4-((6-((4-
xyano-5-metyl-1H-pyrazol-
3-yl)amino)-3-floropyridin- | 515
= 2-yl)metyl)-2-
metylpiperidin-4- -
carboxylic

103.

P
T
P
\
=z
T

-

0
o, (= Axit (2R4R)-1-(3-cloro-2-
N—/ florobenzyl)-4-((4-xyano-
104 NN HN—~ " “NH 6-((5-metyl-1H-pyrazol-3-

_ yDamino)pyridin-2- 497
yl)metyl)-2-metylpiperidin-
F 4-carboxylic
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51407 236/319

Vidu | Chutric Tén hoa hoc MS: (M+H)*

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(3- 546
metyloxetan-3-yl)pyridin-
2-yl)metyl)piperidin-4-
carboxylic

105.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(3-hydroxyoxetan-3-yl)-6-
((5-metyl-1H-pyrazol-3- 548
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

106.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(3-hydroxyazetidin-1-yl)-6-
((5-metylthiazol-2- 564
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

107.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(4-
metylpiperazin-1-
yl)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

108. 574

Axit (2R,4R)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metyl-1-((S)-1- | 520
(2-
(triflorometyl)phenyl)etyl)p
iperidin-4-carboxylic

109.

236



51407

237/319

Vidu

Cau truc

Tén hoa hoc

MS: (M+H)*

110.

Axit (2R,4R)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metyl-1-((R)-1-
(2-
(triflorometyl)phenyl)etyl)p
iperidin-4-carboxylic

520

111.

HO \

Axit  (S)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(1-(2-
(triflorometyl)phenyl)etyl)p
iperidin-4-carboxylic

505

112.

HO g

Axit  (S)-1-(1-(3-cloro-2-
florophenyl)etyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

490

113.

HO \

Axit  (R)-1-(1-(3-cloro-2-
florophenyl)etyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

490

114.

HO

Axit (R)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(1-(2-
(triflorometyl)phenyl)etyl)p
iperidin-4-carboxylic

506

237



51407

238/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)"

115.

Axit 4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(2-(2-
(triflorometyl)phenyl)propa
n-2-yl)piperidin-4--
carboxylic

520

116.

<y

Axit 4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(1-(2-
(triflorometyl)phenyl)xyclo
propyl)piperidin-4-
carboxylic

518

117.

(ol
(oL

dj@ﬁ

Axit 4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-(2-
(triflorometyl)phenyl)oxeta
n-3-yl)piperidin-4-
carboxylic

534

118.

H
H
H
H

89

Axit 1-((3-cloro-2-
florophenyl)diflorometyl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

512

119.

Om
O
(0]
HO
F

<y

0 F
\_/
FsC
0 F
\_/
N HN /N‘NH
o F
\_/

N HN /N‘NH
F4C
o F

\_/

N HN /N‘NH
F \<:_K
F

F

Cl
o F
\_/

N HN— N
o

F

Cl

Axit  (R)-1-(1-(3-cloro-2-
florophenyl)-2,2,2-
trifloroetyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

544

238



51407 239/319

Vidu | Céutric Tén hoa hoc MS: (M+H)"
F
o \ Axit  (S)-1-(1-(3-cloro-2-
HO \ florophenyl)-2,2,2-
N

trifloroetyl)-4-((3-floro-6-
120. N HN— ""NH ((5-metyl-1H-pyrazol-3- 544

FsC -~ yl)amino)pyridin-2-
yDmetyl)piperidin-4-
] carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzoyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3- 518
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

121.

Axit (2R,4R)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 520
yDmetyl)-1-(2-
(triflorometyl)benzyl)piperi
din-4-carboxylic

122.

Axit (2R,4R)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 534
ylDmetyl)-1-(2-
(triflorometyl)benzoyl)pipe
ridin-4-carboxylic -

123.

Axit (2R,4R)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 570
yDmetyl)-1-((2-
(triflorometyl)phenyl)sulfo
nyl)piperidin-4-carboxylic

124.

239



51407 240/319

Vidu | Céu tric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 534
yDmetyl)-1-((S)-1-(2-
(triflorometyl)phenyl)etyl)p
iperidin-4-carboxylic

125.

Axit (2R,4R)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 534
yDmetyl)-1-((R)-1-(2-
(triflorometyl)phenyl)etyl)p
iperidin-4-carboxylic

126.

Axit 2R,4R)-1-((3-cloro-2-
florophenyl)sulfonyl)-2-
etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3- 554
yl)amino)pyridin-2-
yl)mety!l)piperidin-4-
carboxylic

127.

Axit 2R,4R)-1-(1-(3-cloro-
2-
florophenyl)xyclopropyl)-
2-etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

128. 530

Axit 2R,4R)-1-((3-cloro-2-
florophenyl)diflorometyl)-
2-etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3- 540
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

129.

240



51407

241/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)"

130.

HO__O N
N/
WN HN /N\NH

<y

Axit (2R,6R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ymetyl)-2,6-
dimetylpiperidin-4-
carboxylic

504

131.

Cl
Ho. o R
'11 P
N HN{QH

F

Axit (3R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-3-metylpiperidin-
4-carboxylic

490

132.

Cl

HO__O N
N/

WN HN

3

Axit (2R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

490

133.

N.
Cl
H

00 H
\_/
~a N.
N HN\QH
Cl

F

Axit (2R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

504

134.

HO O R
\_/
N.
F N HN—~ ~“NH

<y

Cl

Axit 1-(3-cloro-2,6-
diflorobenzyl)-4-((3-floro-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

494
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51407

242/319

Vidu

Cau truc

Tén hoa hoc

MS: (M+H)"

135.

512,

e

Axit  (2R)-1-(3-cloro-2,6-
diflorobenzyl)-4-((3-floro-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic '

508

136.

/

vy
o

Axit  (2R)-1-(3-cloro-2,6-
diflorobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

522

137.

LK

a3
P>

Axit 1-(3-cloro-2,4-
diflorobenzyl)-4-((3-floro-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

494

138.

LK

5
gﬁ

Axit  (2R)-1-(3-cloro-2,4-
diflorobenzyl)-4-((3-floro-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

508

139.

Qﬁ H

Axit  (2R)-1-(3-cloro-2,4-
diflorobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

242



1407 2437319

Vidu | Chutric Tén hoa hoc MS: (M+H)*
Ho_o
( == Axit 1-(2,3-diclorobenzyl)-
N/ 4-((3-floro-6-((5-metyl-1H-
N. pyrazol-3-
N HN
140. _ NH yl)amino)pyridin-2- 492
yl)metyl)piperidin-4-
cl carboxylic
Cl
HO._O N\
\ == Axit (2R)-1-(2,3-
N diclorobenzyl)-4-((3-floro-
141, WS HN— NN 6-((5-1.netyl-l.H‘-pyrazol-3— 506
_ yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
cl 4-carboxylic
Cl
Ho_o A .
— Axit (2R)-1-(2,3-
\ diclorobenzyl)-2-etyl-4-((3-
.. N \ floro-6-((5-metyl-1H-
142. "N HN—¢ "NH | pyrazol-3- 520
— yl)amino)pyridin-2-
yl)metyl)piperidin-4-
Cl carboxylic
Cl
HO.__0O R
\\ Axit 1-(2,3-diflorobenzyl)-
N/ 4-((3-floro-6-((5-metyl-1H-
143, N HN— Ny | PYTazol-3- 460
_ yl)amino)pyridin-2-
yl)metyl)piperidin-4-
= carboxylic
F
Ho._o A
== Axit (2R)-1-(2,3-
\_/ diflorobenzyl)-4-((3-floro-
144, RN HN—NNH 6-((5-mewl-1.H'-pyrazol-3- 474
_ yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
F 4-carboxylic
F

243



51407 244/319

Vidu | Clutric Tén héa hoc MS: (M+H)*
Ho._o :
— Axit (2R)-1-(2,3-
\ diflorobenzyl)-2-etyl-4-((3-
e N N floro-6-((5-metyl-1H-
145. RN HN—Z "NH | pyrazol-3- 488
= yl)amino)pyridin-2-
’ yl)metyl)piperidin-4-
I F carboxylic
Ho._o N
= Axit  1-(3-cloro-2-floro-6-
N/ metylbenzyl)-4-((3-floro-6-
146, N AN Ny | (G-metyl-lH-pyrazol-3-— 4
_ yl)amino)pyridin-2-
yl)metyl)piperidin-4-
F carboxylic
cl
Ho_O & .
— Axit (2R)-1-(3-cloro-2-
[il y floro-6-metylbenzyl)-4-((3-

floro-6-((5-metyl-1H-
147. N HN—~ "NH | pyrazol-3- 504
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
F 4-carboxylic

HO. O Axit (2R)-1-(3-cloro-2-
floro-6-metylbenzyl)-2-

\ etyl-4-((3-floro-6-((5-

148. N HN—~ "NH | metyl-1H-pyrazol-3- 518
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

= Axit 1-(3-cloro-2-
lll % metylbenzyl)-4-((3-floro-6-
149. N W Ny | ((5-metyl-1H-pyrazol-3-
— yl)amino)pyridin-2-
yhmetyl)piperidin-4-
carboxylic

472

244



51407

245/319

Vidu Céu tric Tén hoda hoc MS: M+H)"
HO._O N\
= Axit (2R)-1-(3-cloro-2-
[1, g metylbenzyl)-4-((3-floro-6-
150. WIS HN— N NH ((S-mG':tyl-lH.-p_yrazol-S- 436
\;K yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic
cl
Ho._O Axit  (2R)-1-(3-cloro-2-
\ metylbenzyl)-2-etyl-4-((3-
| N~ N floro-6-((5-metyl-1H-
151. Ny HN—Z ""NH pyrazol-3- 500
K;K yl)amino)pyridin-2-
ylmetyl)piperidin-4-
by carboxylic
HO._O N
& Axit 4-((6-((1H-pyrazol-3-
N— yl)amino)-3-floropyridin-2-
152. N HN— NNy | yDmetyl)-1-(2-floro-3- 442
— metylbenzyl)piperidin-4-
carboxylic
F
HO._O
= Axit (2R)-4-((6-((1H-
,11 Y pyrazol-3-yl)amino)-3-
. N. floropyridin-2-yl)metyl)-1-
153. N HN /’NH (2-floro-3-metylbenzyl)-2- 456
metylpiperidin-4-
. carboxylic
Ho._oO
== Axit (2R)-4-((6-((1H-
Ill Y/ pyrazol-3-yl)amino)-3-
A N. floropyridin-2-yl)metyl)-2-
154. N HN /’NH etyl-1-(2-floro-3- 470
metylbenzyl)piperidin-4-
. carboxylic

245



51407

246/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)*

155.

Axit 4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(2-
florobenzyl)piperidin-4-
carboxylic

442

156.

Axit (2R)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

456

157.

Axit (2R)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(2-
florobenzyl)piperidin-4-
carboxylic

470

158.

Axit 1-(2,6-diclorobenzyl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

492

159.

Axit (2R)-1-(2,6-
diclorobenzyl)-4-((3-floro-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

506

160.

Axit (2R)-1-(2,6-
diclorobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

520

246



51407 247/319

Vidu | Céutric Tén hoa hoc MS: (M+H)"

F
HOZO A Axit 1-(2,6-diflorobenzyl)-
\ 4-((3-floro-6-((5-metyl-1H-
N~/ pyrazol-3-
161. E N HN -/ 560

G yl)amino)pyridin-2-
L& yl)metyl)piperidin-4-

@\) carboxylic
F
HO.__O R .
— Axit (2R)-1-(2,6-
\ diflorobenzyl)-4-((3-floro-
162 N N 6-((5-metyl-1H-pyrazol-3- 474
’ F N HN—~ "NH | yl)amino)pyridin-2-
= yDmetyl)-2-metylpiperidin-
4-carboxylic
F
Ho._o Axit (2R)-1-(2,6-
( = diflorobenzyl)-2-etyl-4-((3-
N floro-6-((5-metyl-1H-
163. N. pyrazol-3- 488
F N HN
. N yl)amino)pyridin-2-
@f yDmetyl)piperidin-4-
E carboxylic
Ho._o
= Axit  1-(3-cloro-2-floro-4-
[El Y metylbenzyl)-4-((3-floro-6-
164. N Ay | (GmetyldTpyrazol3- 4,
_ yl)amino)pyridin-2-
yl)metyl)piperidin-4-
F carboxylic
cl
o0 T\ Axit  (2R)-1-(3-cloro-2-
L floro-4-metylbenzyl)-4-((3-
N

floro-6-((5-metyl-1H-

N HN NH | pyrazol-3- 504
/@ K;k y1)amino)pyridin-2-
F

165.

yDmetyl)-2-metylpiperidin-
4-carboxylic

HO. O Axit (2R)-1-(3-cloro-2-

floro-4-metylbenzyl)-2-

N~ etyl-4-((3-floro-6-((5-
HN—¢ "NH | metyl-1H-pyrazol-3- 518

N
— yl)amino)pyridin-2-
F yl)metyl)piperidin-4-
cl carboxylic

166.

247



51407

248/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)*

167.

HO

O

Axit 1-(2-(3-cloro-2-
florophenyl)propan-2-yl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

504

168.

Axit (2R,4R)-1-(2-(3-cloro-
2-florophenyl)propan-2-
y1)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

518

169.

Axit (2R,4R)-1-(2-(3-cloro-
2-florophenyl)propan-2-
yl)-2-etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

532

170.

Axit 1-(1-(3-cloro-2-
florophenyl)xyclopropyl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

502

171.

Axit (2R,4R)-1-(1-(3-cloro-
2-
florophenyl)xyclopropyl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

516

248



1407 2491319

Vidu | Chu tric Tén hoa hoc MS: (M+H)*

0 Axit 1-(3-(3-cloro-2-
florophenyl)oxetan-3-yl)-4-
N ((3-floro-6-((5-metyl-1H-

172. N HN—""NH pyrazol-3- 518

0 - yl)amino)pyridin-2-
F yl)metyl)piperidin-4-
carboxylic

HO

Axit (2R,4R)-1-(3-(3-cloro-
2-florophenyl)oxetan-3-yl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3- 532
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

173.

Axit (2R,4R)-1-(3-(3-cloro-
2-florophenyl)oxetan-3-yl)-
2-etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3- 545
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

174.

Axit 1-(1-(3-cloro-2-
florophenyl)xyclobutyl)-4-
((3-floro-6-((5-metyl-1H-

175. N HN NH pyrazol-3- G
— yl)amino)pyridin-2-
ylmetyl)piperidin-4-
F

carboxylic

Axit (2R,4R)-1-(1-(3-cloro-
2-florophenyl)xyclobutyl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3- 530
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

176.

249



51407 250/319

Vidu | Cdutric Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-(1-(3-cloro-
2-florophenyl)xyclobutyl)-
2-etyl-4-((3-floro-6-((5-
metyl-1H-pyrazol-3- 544
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

177.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

178. 490

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-4-(3-hydroxyoxetan-
3-y1)-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

179. 576

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(oxetan-3- 546
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

180.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 560
(oxetan-3-yl)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

181.

250



51407 | 251/319

Vidu | Chu tric Tén hoa hoc MS: (M+H)*
OH
o F r\’:( Axit 1-(3-cloro-2-
Ho = florobenzyl)-4-((3-floro-4-
N_/ (3-hydroxyazetidin-1-y1)-6-
182. HN ((5-metyl-1H-pyrazol-3- 547

yl)metyl)piperidin-4-
carboxylic

QH yl)amino)pyridin-2-
F

E(OH Axit (2R,4R)-1-(3-cloro-2-
N florobenzyl)-2-etyl-4-((3-
] floro-4-(3-hydroxyazetidin-
N 1-y1)-6-((5-metyl-1H-
N HN—~""NH pyrazol-3-

— yl)amino)pyridin-2-
. yl)metyl)piperidin-4-

carboxylic

183, — 575

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(3-hydroxyazetidin-1-y1)-6-
((5-metyl-1H-pyrazol-3- 561
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic '

184.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(4-
metylpiperazin-1-
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

185. 588

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-

" pyrazol-3-yl)amino)-4-(4-

N HN— ""NH metylpiperazin-1-

-~ yl)pyridin-2-
F yl)metyl)piperidin-4-

Ci carboxylic

186. | . 602

251



51407 252/319

Vidu | Céu triic Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-4-((4-
(azetidin-3-y1)-3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

187. 545

Axit  4-((4-(azetidin-3-yl)-
3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 531
yl)metyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

188.

Axit (2R,4R)-4-((4-
(azetidin-3-y1)-3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2- 559
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
etylpiperidin-4-carboxylic

189.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(1-
metylazetidin-3-yl)pyridin-
2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

190. 559

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(1- 545
metylazetidin-3-yl)pyridin-
2-yl)metyl)piperidin-4-
carboxylic

191.

252



51407 253/319

Vi du Céu trac Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(1- | 573
metylazetidin-3-yl)pyridin-
2-yDmetyl)piperidin-4-
carboxylic

192.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-4-metyl-6-((5-metyl-
1H-pyrazol-3- 518
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

193.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((4-
etyl-3-floro-6-((5-metyl-
1H-pyrazol-3- 532
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

194.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
isopropyl-6-((5-metyl-1H-
pyrazol-3- 518
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

195.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-4-isopropyl-6-((5-
metyl-1H-pyrazol-3- 546
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

196.

253



51407

254/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)*

197.

HO

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-
xyclopropyl-3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

516

198.

n

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
xyclopropyl-3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-etylpiperidin-4-
carboxylic

544

199.

HO

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(2-hydroxypropan-2-yl)-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

534

200.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-4-(2-hydroxypropan-
2-y1)-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

562

201.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-phenylpyridin-
2-yl)metyl)piperidin-4-
carboxylic

552

254



51407 255/319

Vidu | Chutric Tén hoa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-phenylpyridin- | 566
2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

202.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 580
phenylpyridin-2-
yDmetyl)piperidin-4-
carboxylic

203.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(1-hydroxyxyclopropyl)-6-
((5-metyl-1H-pyrazol-3- 532
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

204.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(1-hydroxyxyclopropyl)-6-
((5-metyl-1H-pyrazol-3- 546
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

205.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-4-(1-
hydroxyxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

206. 560

255



1407 256/319

Vidu | Chutric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-4-((4-
(azetidin-1-yl)-3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2- 559
yDmetyl)-1-(3-cloro-2-
florobenzyl)-2-
etylpiperidin-4-carboxylic

207.

o f A Axit  4-((4-(azetidin-1-yl)-
3-floro-6-((5-metyl-1H-
pyrazol-3-

208. N HN—Awi | yhamino)pyridin-2- 531
ylmetyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
(diflorometyl)-3-floro-6-
((5-metyl-1H-pyrazol-3- 554
yl)amino)pyridin-2-
yD)metyl)-2-etylpiperidin-4-
F carboxylic

209.

0 F Axit 1-(3-cloro-2-
florobenzyl)-4-((4-

(diflorometyl)-3-floro-6-
210. N HN— NNy | ((5-metyl-1H-pyrazol-3- | 526
== yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

HO

Axit (2R,4R)-1-(3 -cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 572
(triflorometyl)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

211.

Cl




51407 257/319

Vi du CAu truc Tén hoa hoc MS: (M+H)*

? CFs Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-

212. N HN— M| ylamino)-4- 544
— (triflorometyl)pyridin-2-

ylmetyl)piperidin-4-
carboxylic

HO

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 558
(triflorometyl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

213.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-4-(1-
hydroxyxyclobutyl)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-

cl carboxylic

214. 574

0 Axit 1-(3-cloro-2-
HO & florobenzyl)-4-((3-floro-4-
N— (1-hydroxyxyclobutyl)-6-
215. N HN—NNw ((5-metyl-1H-pyrazol-3- | 546
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(1-hydroxyxyclobutyl)-6-
((5-metyl-1H-pyrazol-3- 560
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
F 4-carboxylic

cl

216.




51407 258/319

Vidu | Céhu tric Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
xyclobutyl-3-floro-6-((5-
metyl-1H-pyrazol-3- 558
yl)amino)pyridin-2-
ylmetyl)-2-etylpiperidin-4-

217.

F boxyli
L carboxylic
o g Axit 1-(3-cloro-2-
HO \ florobenzyl)-4-((4-
v N/

xyclobutyl-3-floro-6-((5-
218. N HN—"NH metyl-1H-pyrazol-3- 530
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
xyclobutyl-3-floro-6-((5-
metyl-1H-pyrazol-3- 544
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

219.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-xyano-
3-floro-6-((5-metyl-1H-
pyrazol-3- 529
yl)amino)pyridin-2-
ylmetyl)-2-etylpiperidin-4-
carboxylic

220.

2 CN Axit 1-(3-cloro-2-
HO \ florobenzyl)-4-((4-xyano-
3-floro-6-((5-metyl-1H-
221. N HN—~ "NH | pyrazol-3- 501
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

Cl

258



51407 259/319

Vidu | Chu tric Tén héa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
metyl-6-((5-metyl-1H-
pyrazol-3- 500
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

222.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-xyano-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-etylpiperidin-4-
carboxylic

223. 511

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-cloro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-etylpiperidin-4-
carboxylic

224. 590

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-metyl-6-

N\ - - - -=
225. N HN\QH ((5-metyl-1H-pyrazol-3 47

yl)amino)pyridin-2-
yl)metyl)piperidin-4-
F carboxylic

HO (T Axit 1-(3-cloro-2-
N—y/ florobenzyl)-4-((3-xyano-
226. N HN—NH 6'((5-{netyl-1.H.-pyrazol-3- 483
L& yl)amino)pyridin-2-
yl)metyl)piperidin-4-
F carboxylic

259



51407

260/319

Vidu

Cau truc

Tén hoa hoc

MS: (M+H)*

227.

HO

O

Cl

\
N

==

Y

HN\Q

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-cloro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

492

228.

Axit (2S)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

504

229.

N

Axit 1-(1-(3-cloro-2-
florophenyl)etyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

490

230.

HO

Axit 1-(difloro(2-
(triflorometyl)phenyl)metyl
)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

527

231.

Axit (2R,4R)-1-(3-cloro-2-
floro-6-metylbenzyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

504

260



51407

261/319

Vi du

Cau truc

Tén hoa hoc

MS: (MH+H)*

HO. O

Axit (2R,4R)-1-(3-cloro-2-
floro-4-metylbenzyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

504

233.

| Axit (2R,4R)-1-(3-cloro-2-

florobenzyl)-4-((3-floro-4-
(3-hydroxyazetidin-1-y1)-6-
((5-metylthiazol-2-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

578

234.

Axit (2R,4R)-1-((4,5-
diclorothiophen-2-
ylmetyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

512

235.

Axit (2R,4R)-1-((4,5-
dimetylthiophen-2-
ylmetyl)-4-((3-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

472

Axit (3R,4S)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-3-metylpiperidin-
4-carboxylic

490

261



51407 262/319

Vi du Céu tric Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-((3-cloro-2-
florophenyl)diflorometyl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3- 526
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

237.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-3-metylpiperidin-
4-carboxylic

238. 490

Axit (3S,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-

. ((5-metyl-1H-pyrazol-3-

— yl)amino)pyridin-2-
yl)metyl)-3-metylpiperidin-
F ’ 4-carboxylic

239. 490

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(1-floroxyclopropyl)-6-((5-
metyl-1H-pyrazol-3- 534
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

240.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
N yl)amino)-4-

241 N i — NH (metylamino)pyridin-2-
yl)metyl)piperidin-4-
F carboxylic

cl

505

262



51407

263/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)*

242.

HO

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
isopropoxy-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

534

243.

Axit (2R,4R)-1-(((3-cloro-
2-
florophenyl)sulfonyl)metyl
)-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

554

244.

Axit 1-(1-(3,5-
diclorophenyl)xyclopropyl)
-4-((3-floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

518

245.

HO

Axit 1-(3-(3,5-
diclorophenyl)oxetan-3-yl)-
4-((3-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

534

Axit  (2R,4R)-1-(3-cloro-
4,5-diflorobenzyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3- '
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

508

263



51407

264/319

Vidu

Cau trac

Tén hoa hoc

MS: M+H)*

247.

HO. O

g HO

Axit (2R,4R)-1-(2,3-
diflorobenzyl)-4-((3-floro-
4-(1-hydroxyxyclopropyl)-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

530

248.

Axit (2R,4R)-1-(2,3-
diflorobenzyl)-4-((3-floro-
4-(2-hydroxypropan-2-yl)-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

532

249.

Axit 1-(2,3-diflorobenzyl)-
4-((3-floro-4-(1-
hydroxyxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

516

250.

Axit 1-(2,3-diflorobenzyl)-
4-((3-floro-4-(2-
hydroxypropan-2-y1)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

518

251.

Axit (2R,4R)-1-(2,3-
diflorobenzyl)-2-etyl-4-((3-
floro-4-(1-
hydroxyxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

544

264



51407

265/319

Vi du

Cau trac

Tén hoa hoc

MS: (M+H)*

252.

HO. O

Axit (2R, 4R)-1-(2,3-
diflorobenzyl)-2-etyl-4-((3-
floro-4-metyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

502

253.

Axit (2R, 4R)-1-(2,3-
diflorobenzyl)-2-etyl-4-((3-
floro-4-(2-hydroxypropan-
2-y1)-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic '

546

254.

Axit (2R,4R)-1-(2,3-
diclorobenzyl)-2-etyl-4-((3-
floro-4-metyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

534

255.

Axit  (2R,4R)-1-(3-cloro-
2,6-diflorobenzyl)-2-etyl-4-
((3-floro-4-(1-
hydroxyxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

578

256.

Axit  (2R,4R)-1-(3-cloro-
2,6-diflorobenzyl)-2-etyl-4-
((3-floro-4-metyl-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

536

265



51407 266/319

Vi du Céu tric Tén hoda hoc MS: M+H)"

HQ Axit  (2R.4R)-1-(3-cloro-
2,6-diflorobenzyl)-2-etyl-4-
((3-floro-4-(2-

hydroxypropan-2-yl)-6-((5-

HO\%O

N.
257. \‘ NT F HNQH metyl-1H-pyrazol-3- 580
yl)amino)pyridin-2-
F yl)metyl)piperidin-4-
cl carboxylic
g HO
HO. O Axit 1-(3-cloro-2,6-
\ \/ diflorobenzyl)-4-((3-floro-
N

4-(1-hydroxyxyclopropyl)-
258. NT F HN— A NH 6-((5-metyl- 1H-pyrazol-3- | 550
K;K yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

Axit 1-(3-cloro-2,6-
diflorobenzyl)-4-((3-floro-

4-(2-hydroxypropan-2-yl)-

6-((5-metyl-1H-pyrazol-3- | 552
yl)amino)pyridin-2-

ylmetyl)piperidin-4-
carboxylic

259.

Axit  (2R,4R)-1-(3-cloro-
2,6-diflorobenzyl)-4-((3-
floro-4-(1-
hydroxyxyclopropyl)-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
F yDmetyl)-2-metylpiperidin-
Cl 4-carboxylic

260. 564

Axit  (2R,4R)-1-(3-cloro-
2,6-diflorobenzyl)-4-((3-
floro-4-(2-hydroxypropan-
2-y1)-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

261. 566

Cl

266



51407 267/319

Vidu | Chu tric Tén hoa hoc MS: (M+H)"

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-etyl-5-
floro-2-((5-metyl-1H-
pyrazol-3- 505
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

262.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-etyl-5-
floro-2-((5-metyl-1H-
pyrazol-3- 519
yl)amino)pyrimidin-4-
yl)metyl)-2-metylpiperidin-
4-carboxylic

263.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((6-
etyl-5-floro-2-((5-metyl-
1H-pyrazol-3- 533
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

264.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
metyl-2-((5-metyl-1H-
pyrazol-3- 491
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

265.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
metyl-2-((5-metyl-1H-
pyrazol-3- 505
yl)amino)pyrimidin-4-
yDmetyl)-2-metylpiperidin-
4-carboxylic

266.

267



51407 268/319

Vi du Céu tric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-6-metyl-2-((5-metyl-
1H-pyrazol-3- 519
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

267.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
isopropyl-2-((5-metyl-1H-
pyrazol-3- 519
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

268.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
isopropyl-2-((5-metyl-1H-
pyrazol-3- 533
yl)amino)pyrimidin-4-
yl)metyl)-2-metylpiperidin-
4-carboxylic

269.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-6-isopropyl-2-((5-
metyl-1H-pyrazol-3- 547
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

270.

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-
xyclopropyl-5-floro-2-((5-
metyl-1H-pyrazol-3- 517
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

271.

268



51407 269/319

Vidu | Céu tric Tén héa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6- -
xyclopropyl-5-floro-2-((5-
metyl-1H-pyrazol-3- 531
yl)amino)pyrimidin-4-
yl)metyl)-2-metylpiperidin-
4-carboxylic

272.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-
xyclopropyl-5-floro-2-((5-
metyl-1H-pyrazol-3- 545
yl)amino)pyrimidin-4-
yl)metyl)-2-etylpiperidin-4-
carboxylic

273.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(2-hydroxypropan-2-yl)-2-
((5-metyl-1H-pyrazol-3- 535
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

274.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(2-hydroxypropan-2-yl1)-2-
((5-metyl-1H-pyrazol-3- 549
yl)amino)pyrimidin-4-
yDmetyl)-2-metylpiperidin-
4-carboxylic ’

275.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-6-(2-hydroxypropan-
2-y1)-2-((5-metyl-1H-
pyrazol-3-
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

276. 563

269



51407 270/319

Vidu Céu trac Tén hda hoc ' MS: M+H)"

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)-6- 553
phenylpyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

277.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)-6- 567
phenylpyrimidin-4-
yDmetyl)-2-metylpiperidin-
F 4-carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)-6- 581
phenylpyrimidin-4-
yDmetyl)piperidin-4-
carboxylic

279.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(1-hydroxyxyclopropyl)-2-
((5-metyl-1H-pyrazol-3- 533
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(1-hydroxyxyclopropyl)-2-
((5-metyl-1H-pyrazol-3- 547
yl)amino)pyrimidin-4-
yDmetyl)-2-metylpiperidin-
4-carboxylic

281.

270



51407 271/319

Vi du Céu tric Tén hoa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-6-(1-
hydroxyxyclopropyl)-2-((5-
metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

282. 561

Axit (2R,4R)-4-((6-
(azetidin-1-y1)-5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4- 560
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
etylpiperidin-4-carboxylic

283.

Axit  4-((6-(azetidin-1-yl)-
5-floro-2-((5-metyl-1H-
pyrazol-3-
yl)amino)pyrimidin-4- 532
yl)metyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

284.

Axit (2R,4R)-4-((6-
(azetidin-1-yl)-5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-
yDmetyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

285. 546

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-
(diflorometyl)-5-floro-2-
((5-metyl-1H-pyrazol-3- 555
yl)amino)pyrimidin-4-
ylmetyl)-2-etylpiperidin-4-
carboxylic

286.

271



51407 272/319

Vi du Céu tric Tén hda hoc MS: (M+H)"

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-
(difloromety!)-5-floro-2-
((5-metyl-1H-pyrazol-3- 527
= yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

287.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-
(difloromety!)-5-floro-2-
((5-metyl-1H-pyrazol-3- 541
= yl)amino)pyrimidin-4-
yl)metyl)-2-metylpiperidin-
F 4-carboxylic

288.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)-6- 573
(triﬂorometyl)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

289.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)-6- 545
(triflorometyl)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)-6- 559
(triflorometyl)pyrimidin-4-
yDmetyl)-2-metylpiperidin-
4-carboxylic

291.

272



51407 273/319

Vidu | Céutric Tén héa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-6-(1-
hydroxyxyclobutyl)-2-((5-
metyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

292. 575

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(1-hydroxyxyclobutyl)-2-
((5-metyl-1H-pyrazol-3- 547
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

293.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(1-hydroxyxyclobutyl)-2-
((5-metyl-1H-pyrazol-3- 561
yl)amino)pyrimidin-4-
yl)metyl)-2-metylpiperidin-
4-carboxylic

294.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-
xyclobutyl-5-floro-2-((5-
metyl-1H-pyrazol-3- 559
yl)amino)pyrimidin-4-
yl)metyl)-2-etylpiperidin-4-
carboxylic

295.

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-
xyclobutyl-5-floro-2-((5-
metyl-1H-pyrazol-3- 531
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

296.

273



1407 2741319

Vidu | Chu tric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-
xyclobutyl-5-floro-2-((5-
metyl-1H-pyrazol-3- 545
yl)amino)pyrimidin-4-
yl)metyl)-2-metylpiperidin-
4-carboxylic

297.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-xyano-
5-floro-2-((5-metyl-1H-
pyrazol-3- 530
yl)amino)pyrimidin-4-
yDmetyl)-2-etylpiperidin-4-
carboxylic

298.

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-xyano-
5-floro-2-((5-metyl-1H-
pyrazol-3- 502
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

299.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-xyano-
5-floro-2-((5-metyl-1H-
pyrazol-3- 516
yl)amino)pyrimidin-4-
ylmetyl)-2-metylpiperidin-
4-carboxylic

300.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(3-hydroxyoxetan-3-yl)-2-
((5-metyl-1H-pyrazol-3- 563
yl)amino)pyrimidin-4-
yDmetyl)-2-metylpiperidin-
4-carboxylic

301.

274



1407 275/319

Vidu | Chutric Tén hoa hoc MS: (M+H)*

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
(3-hydroxyoxetan-3-yl)-2-
((5-metyl-1H-pyrazol-3- 549
yl)amino)pyrimidin-4-
yDmetyl)piperidin-4-
carboxylic

302.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-6-(3-hydroxyoxetan-
3-y1)-2-((5-metyl-1H-
pyrazol-3-
yl)amino)pyrimidin-4-
ylmetyl)piperidin-4-
carboxylic

303. 577

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)-6-(oxetan-3- 547
= yl)pyrimidin-4-yl)mety1)-2-
metylpiperidin-4-
carboxylic

304.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-2-
((5-metyl-1H-pyrazol-3-
yl)amino)-6-(oxetan-3- 533
yl)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

305.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-2-((5-metyl-1H-
pyrazol-3-yl)amino)-6- 561
(oxetan-3-yl)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

306.

Cl

275



51407

276/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)*

307.

HO. O

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyrazin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

491

308.

-

Axit (2R,4R)-1-(3-cloro-2-

florobenzyl)-2-metyl-4-((5-
metyl-2-((5-metyl-1H-
pyrazol-3-
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

487

309.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((6-floro-3-
((5-metyl-1H-pyrazol-3-
yl)amino)-1,2,4-triazin-5-
yl)metyl)-2-metylpiperidin-
4-carboxylic

492

310.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyrazin-2-
yl)metyl)piperidin-4-
carboxylic

505

311.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((5-
floro-2-((5-metyl-1H-
pyrazol-3-
yl)amino)pyrimidin-4-
yl)metyl)piperidin-4-
carboxylic

505

276



51407 277/319

Vi du Céu trac Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-etyl-4-((6-
floro-3-((5-metyl-1H-
pyrazol-3-yl)amino)-1,2,4- | 506
triazin-5-
yl)metyl)piperidin-4-
carboxylic

312.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-

— yl)amino)pyrazin-2-
yl)metyl)piperidin-4-

E carboxylic

313. 477

HO (T Axit 1-(3-cloro-2-
N\/<N florobenzyl)-4-((5-floro-2-

314. N HN /N\NH ((S‘met}’l-lH-pyraZOI-3-

— yl)amino)pyrimidin-4-

yl)metyl)piperidin-4-

carboxylic

477

n

Axit 1-(3-cloro-2-
florobenzyl)-4-((6-floro-3-
((5-metyl-1H-pyrazol-3-
yl)amino)-1,2,4-triazin-5-
yl)metyl)piperidin-4-
carboxylic

315. 478

Axit  (2R)-1-(((3-cloro-2-
florophenyl)sulfonyl)metyl
)-4-((3-floro-6-((5-metyl-
316. A )N HN~—¢ "NH | 1H-pyrazol-3- 554
s< yl)amino)pyridin-2-

FAD yDmetyl)-2-metylpiperidin-
4-carboxylic
Cl

277



51407 278/319

Vidu CAu tric Tén hoa hoc MS: M+H)"
HO.__0O R .
— Axit (2R)-1-((1-(3-cloro-2-
E%\Q florophenyl)xyclopropyl)m
N etyl)-4-((3-floro-6-((5-
317. vooN HN QH metyl-1H-pyrazol-3- 530
yl)amino)pyridin-2-
F ylmetyl)-2-metylpiperidin-

4-carboxylic

Cl

F

HO. 0 A\ _ Axit (2R)-1-((1-(3-cloro-2-

\ florophenyl)xyclobutyl)met

) N N y1)-4-((3-floro-6-((5-mety!-

318. vON HNQH 1H-pyrazol-3- 544
, yl)amino)pyridin-2-

F yl)metyl)-2-metylpiperidin-
4-carboxylic

Cl
F
HO 20 1\ _ Axit (2R)-1-((3-(3-cloro-2-
\ florophenyl)oxetan-3-
) N N yl)metyl)-4-((3-floro-6-((5-
o YN HN—~ “NH

319. 1& metyl-1H-pyrazol-3- 546
yl)amino)pyridin-2-
F yDmetyl)-2-metylpiperidin-
4-carboxylic
cl
HO. 0 F\ Axit (2R)-1-(1-(3-cloro-2-
\ florobenzyl)xyclopropyl)-
. NHN 4-((3-floro-6-((5-metyl-1H-

n

4-carboxylic

N.
320. QH pyrazol-3- 530
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-

Cl

= Axit (2R)-1-(1-(3-cloro-2-
[}j Y florobenzyl)xyclobutyl)-4-
HN ((3-floro-6-((5-metyl-1H-

321. TN /EJ_\NH pyrazol-3- 544
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-

. 4-carboxylic
1

m

278



1407 2791319

Vi du CAu tric Tén hoa hoc MS: (M+H)*

((3-floro-6-((5-metyl-1H-

322. pyrazol-3- 546
o yl)amino)pyridin-2-

F yl)metyl)-2-metylpiperidin-

4-carboxylic

Axit (2R)-1-(3-(3-cloro-2-
E% florobenzyl)oxetan-3-yl)-4-

HO 0 Axit (2R)-1-(2-(3-cloro-2-

florophenyl)-2,2-

} N. difloroetyl)-4-((3-floro-6-

323. vON HNLNC’ ((5-metyl-1H-pyrazol-3- 540
yl)amino)pyridin-2-

F yDmetyl)-2-metylpiperidin-

4-carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-
(metylamino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

324. 519

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
isopropoxy-6-((5-metyl-
1H-pyrazol-3- 548
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

325.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(1-floroxyclopropyl)-6-((5-
metyl-1H-pyrazol-3- 548
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

326.

279



51407 280/319

Vi du Céu truc Tén hoa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(2-hydroxyetyl)-6-((5-
metyl-1H-pyrazol-3- 534
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

327.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-
4,5-dimetyl-6-((5-metyl-
1H-pyrazol-3- 518
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

328.

Axit (2R,4R)-1-(2,3-
diflorophenetyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3- 487
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

329.

Axit (2R,4R)-1-(2,3-
diclorophenetyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3- 520
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

330.

Axit  (2R,4R)-1-(3-cloro-
2,6-diflorophenetyl)-4-((3-
floro-6-((5-metyl-1H-
pyrazol-3- 522
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

331.

280



51407 281/319

Vidu | Céu tric Tén héa hoc MS: (M+H)*

HO. O F
\ Axit (2R,4R)-1-(2,4-

diclorophenetyl)-4-((3-

floro-6-((5-metyl-1H-

332. NH pyrazol-3- 520
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-

4-carboxylic

Axit 2R,4R)-1-(2-(3-cloro-

\ 2-florophenyl)-2,2-

difloroetyl)-4-((3-floro-6-

333. HN& ((5-metyl-1H-pyrazol-3- 540
yl)amino)pyridin-2-

F yl)metyl)-2-metylpiperidin-

4-carboxylic
Cl

Axit (2R,4R)-1-((1-(3-
cloro-2-
florophenyl)xyclopropyl)m
RN N Ny | etyD)-4-((3-floro-6-((5-
334 = metyl-1H-pyrazol-3- 330
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
cl 4-carboxylic

Axit (2R,4R)-1-((1-(3-
cloro-2-
florophenyl)xyclobutyl)met
135 S e Mg | yD-4-(G3-floro-6-((5-metyl- | 44
= 1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(2-floro-1,3-
dihydroxypropan-2-yl)-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

336. 582

281



51407 282/319

Vidu Céu truc Tén hda hoc MS: (M+H)"

Axit (2R,4R)-1-(3 -cloro-2-
florobenzyl)-2-metyl-4-((6-
((5-metyl-1H-pyrazol-3-
yl)amino)-3- 540
(triflorometyl)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

337.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 575
morpholinopyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

338.

Axit (2R,4R)-4-((3-floro-6
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(4-
metylpiperazin-1-
yl)pyridin-2-yl)metyl)-2-
metyl-1-((2-
(triflorometyl)phenyl)sulfo
nyl)piperidin-4-carboxylic

339. 654

Axit (2R,4R)-4-((3-floro-6
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(1-
metylazetidin-3-yl)pyridin- | 625
2-yl)metyl)-2-metyl-1-((2-
(triflorometyl)phenyl)sulfo
nyl)piperidin-4-carboxylic

340.

Axit (2R,4R)-4-((4
(azetidin-1-yl1)-3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2- 611
yDmetyl)-2-metyl-1-((2-
(triflorometyl)phenyl)sulfo
nyl)piperidin-4-carboxylic

341.




51407 283/319

Vi du CAu truc Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(3-
metyloxetan-3-yl)pyridin-
2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

342. 560

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3- 504
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

343.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((4-
((5-metyl-1H-pyrazol-3-
yl)amino)pyrimidin-2-
yl)metyl)piperidin-4-
carboxylic

344. 473

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 556
(triflorometoxy )pyridin-2-
yl)metyl)piperidin-4-
carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 574
(triflorometoxy )pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

346.

283



51407

284/319

Vidu

Cau truc

Tén hoa hoc

MS: (M+H)"

347.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-mety1-4-((6-
((5-metyl-1H-pyrazol-3-
yl)amino)-3-
(triflorometyl)pyrazin-2-
yl)metyl)piperidin-4-
carboxylic

541

348.

HO \

Axit 1-(3-cloro-2,6-
diflorobenzyl)-4-((4-etyl-3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

522

349.

HO \

Axit 4-((4-axetyl-3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2,6-
diflorobenzyl)piperidin-4-
carboxylic

536

350.

Axit (2R,4R)-4-((4-axetyl-
3-metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

528

351.

Axit (2R,4R)-4-((4-axetyl-
6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

514

284



51407 285/319

Vidu | Céutric Tén hoa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3'-floro-3-
metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 581
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

352.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(pyrimidin-2- | 568
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

353.

Axit (2R,4R)-4-((4-axetyl-
3-cloro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-

| o florobenzyl)-2-
F metylpiperidin-4-
carboxylic

354. 548

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-
((6'-((5-metyl-1H-pyrazol-
3-yl)amino)-[2,4'- 549
bipyridin]-2'-
yl)metyl)piperidin-4-
carboxylic

355.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((3-
metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 563
bipyridin]-2'-
yl)metyl)piperidin-4-
carboxylic

356.

285



51407 286/319

Vi du CAu truc Tén héa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(pyrimidin-2- | 550
yl)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

357.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-
((3'-metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 563
bipyridin]-2'-
yl)metyl)piperidin-4-
carboxylic

358.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,3'-
dimetyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 577
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

359.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((3-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 564
(pyrimidin-2-yl)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

360.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3'-cloro-

6'-((5-metyl-1H-pyrazol-3-
yl)amino)-[2,4'-bipyridin]- | 583
2'-yl)metyl)-2-

metylpiperidin-4-
carboxylic

361.

286



51407 287/319

Vidu | Chu tric Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3'-cloro-3-
metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 598
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

362.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-cloro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(pyrimidin-2- | 584
yDpyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

363.

Axit 1-(3-cloro-2-
florobenzyl)-4-(2,6-difloro-
3-((5-metyl-1H-pyrazol-3-
yl)amino)benzyl)piperidin-
4-carboxylic

364. 493

Axit (2R,4R)-4-((4-axetyl-
3,5-difloro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

365. 550

Axit (2R,4R)-4-((4-axetyl-
3-floro-5-metyl-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

366. 546

287



51407 288/319

Vidu Céu truc Tén hoa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-(1,1-
difloroetyl)-3,5-difloro-6-
((5-metyl-1H-pyrazol-3- 572
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

367.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(3-
metyloxetan-3-yl)pyridin-
2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

368. 578

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-4-(1-floroetyl)-6-
((5-metyl-1H-pyrazol-3- 554
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

369.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 586
(metylsulfonyl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

370.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-(1,1-
difloroetyl)-3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

371. 568

288



51407

289/319

Vidu | Chutric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(3-
metyloxetan-3-yl)pyridin-
2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

372. 574

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-3-
metyl-6-((5-metyl-1H-
pyrazol-3- 504
yl)amino)pyridin-2-
ylmetyl)-2-metylpiperidin-
4-carboxylic

373.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-etyl-5-
floro-3-metyl-6-((5-metyl-
1H-pyrazol-3- 532
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

374.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-cloro-3-
metyl-5-floro-6-((5-metyl-
1H-pyrazol-3- 538
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

375.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-3-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 560
propionylpyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

376.

289



51407 290/319

Vi du Céu tric Tén hoa hoc MS: (M+H)*

Axit (2R 4R)-4-((4-axetyl-
3-metyl-5-floro-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

377. 546

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-etyl-5-
floro-6-((5-metyl-1H-
pyrazol-3- 518
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

378.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 546
propionylpyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

379.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-etyl-3,5-
difloro-6-((5-metyl-1H-
pyrazol-3- 536
yl)amino)pyridin-2-
yl)metyl1)-2-metylpiperidin-
4-carboxylic

380.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 564
propionylpyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

381.

290



51407

291/319

Vidu

Cau trac

Tén hoa hoc

MS: (M+H)"

382.

HO \

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-metyl-5-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

490

383,

HO \

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-metyl-5-
floro-4-metyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

504

384.

HO \

Z

Z A\
)5

ZI

T

-

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-etyl-5-
floro-3-metyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)piperidin-4-
carboxylic

518

385.

HO \

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-cloro-3-
metyl-5-floro-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

524

386.

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-metyl-3-
floro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-
propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

546

387.

Axit 4-((4-axetyl-3-metyl-
5-floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

532

291



51407

292/319

Vi du

Ca4u truc

Tén hoa hoc

MS: (M+H)"

388.

HO \

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

476

389.

HO \

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-etyl-5-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

504

390.

HO

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-cloro-5-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

510

391.

Axit 1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-
propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

532

392.

Axit 4-((4-axetyl-5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

518

292



51407 293/319

Vi du CAu truc Tén hoa hoc MS: (M+H)*

0 Axit 1-(3-cloro-2-
HO { florobenzyl)-4-((3,5-
difloro-4-metyl-6-((5-

393. \Q—K metyl-1H-pyrazol-3- 508
yl)amino)pyridin-2-

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-etyl-3,5-
difloro-6-((5-metyl-1H-

yDmetyl)piperidin-4-
o)
HO
394,
yDmetyl)piperidin-4-
Axit 1-(3-cloro-2-
HO g
3,5-difloro-6-((5-metyl-1H-

carboxylic
\@{ pyrazol-3- 528
yl)amino)pyridin-2-

yl)metyl)piperidin-4-
carboxylic

395.

F
N/ F
N HN /N\NH
F T boxyli
it carboxylic
F
N F
N HN— N NH pyrazol-3- 522
\<:‘K yl)amino)pyridin-2-
F
Cl
0 ¢
\/ £ florobenzyl)-4-((4-cloro-
N
N HN— " NH
F
cl
9

0 Axit 1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
396. N HN— A NH pyrazol-3-yl)amino)-4- 550
K:—K propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

HO

Axit 4-((4-axetyl-3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 536
yDmetyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

397.

293



51407

294/319

Vidu

Cau truc

Tén hoa hoc

MS: (M+H)*

398.

O
HO

Axit
florobenzyl)-4-((3-floro-
4,5-dimetyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

504

399.

metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

Axit 4-((4-axetyl-3-floro-5-

532

400.

Axit
florobenzyl)-4-((4-(1,1-
difloroetyl)-3,5-difloro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

558

401.

Axit
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(3-
metyloxetan-3-yl)pyridin-
2-yD)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

564

402.

Axit
florobenzyl)-4-((3,5-
difloro-4-(1-floroetyl)-6-
((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

540

294



51407

295/319

Vidu | Chutric Tén héa hoc MS: (M+H)"

o Axit 1-(3-cloro-2-
HO \ - . florobenzyl)-4-((3,5-
N— difloro-6-((5-metyl-1H-
403. N HN— N pyrazol-3-yl)amino)-4- 572

- (metylsulfonyl)pyridin-2-
yl)metyl)piperidin-4-
F

carboxylic

PR/ Axit 1-(3-cloro-2-

HO = florobenzy!)-4-((4-(1,1-
N/ difloroetyl)-3-floro-5-

404. \ HN— NN metyl1-6-((5-metyl-1H-

— pyrazol-3-
yl)amino)pyridin-2-
F yl)metyl)piperidin-4-

cl carboxylic

554

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(3- | 560
metyloxetan-3-yl)pyridin-
2-yl)metyl)piperidin-4-
carboxylic

405.

F

7 Axit 1-(3-cloro-2-
florobenzyl)-4-((3,5-
dimetyl-6-((5-metyl-1H-
pyrazol-3- 486
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
Cl carboxylic

HO

406.

=z
I
z
A\
iy
P
T

M

o Axit 1-(3-cloro-2-
florobenzyl)-4-((3,4,5-
trimetyl-6-((5-metyl-1H-
407. N HN—¢"NH pyrazol-3- 500
yl)amino)pyridin-2-
F yl)metyl)piperidin-4-

Cl carboxylic

HO

295



51407 296/319

Vi du Céu trac Tén hoa hoc MS: (M+H)"

0 Axit 1-(3-cloro-2-
HO (T florobenzyl)-4-((4-etyl-3,5-
N~ dimetyl-6-((5-metyl-1H-

408. N HNQH pyrazol-3- 514
— yl)amino)pyridin-2-

yl)metyl)piperidin-4-
Cl carboxylic

0 Cl Axit 1-(3-cloro-2-
HO \ florobenzyl)-4-((4-cloro-
N 3,5-dimetyl-6-((5-metyl-
409. N7 HN=¢ NH 1H-pyrazol-3- 520
yl)amino)pyridin-2-
E yl)metyl)piperidin-4-

carboxylic

Axit 1-(3-cloro-2-
florobenzyl)-4-((3,5-
dimetyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 542
propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

410.

Axit 4-((4-axetyl-3,5-

dimetyl-6-((5-metyl-1H-

pyrazol-3-

411. N HN— M yl)amino)pyridin-2- 528
= yDmetyl)-1-(3-cloro-2-

- florobenzyl)piperidin-4-

carboxylic

HO ( = Axit 1-(3-cloro-2-
N—f florobenzyl)-4-((5-metyl-6-

412, N HNQ ((5-metyl-1H-pyrazol-3- 479

yl)amino)pyridin-2-
yDmetyl)piperidin-4-
F carboxylic

? Axit 1-(3-cloro-2-

florobenzyl)-4-((4,5-

N dimetyl-6-((5-metyl-1H-

413. N AN=¢ NH pyrazol-3- 486
yl)amino)pyridin-2-

- yDmetyl)piperidin-4-

Cl carboxylic

HO

296



51407

297/319

Vidu

Cau truc

Tén hda hoc

MS: (M+H)*

414.

HO \

Axit
florobenzyl)-4-((4-etyl-5-
metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

500

415.

HO {

Axit
florobenzyl)-4-((4-cloro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

506

416.

F

Axit

((5-metyl-1H-pyrazol-3-
yl)amino)-4-
propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-
florobenzyl)-4-((5-metyl-6-

528

417.

O

HO

6-((5-metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-
florobenzyl)piperidin-4-
carboxylic

Axit 4-((4-axetyl-5-metyl-

514

418.

HO

Axit
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

1-(3-cloro-2-

490

297



51407 298/319

Vidu | Céu tric Tén héa hoc MS: (M+H)*
F
O - Axit 1-(3-cloro-2-
HO \ florobenzyl)-4-((4-etyl-3-

floro-5-metyl-6-((5-metyl-

419, N~ HN—Mwe | 1H-pyrazol-3- 518
. \Q’:K yl)amino)pyridin-2-
yl)metyl)piperidin-4-
F carboxylic

O Cl Axit 1-(3-cloro-2-

HO \ florobenzyl)-4-((4-cloro-3-
’ floro-5-metyl-6-((5-metyl-
420. N HN—~ ""NH 1H-pyrazol-3- 524

- yl)amino)pyridin-2-
yDmetyl)piperidin-4-
] carboxylic

Axit 1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 546
propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

421.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
dimetyl-6-((5-metyl-1H-
pyrazol-3- 500
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

422.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-
((3,4,5-trimetyl-6-((5-
metyl-1H-pyrazol-3- 514
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

423.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-etyl-3,5-
dimetyl-6-((5-metyl-1H-
pyrazol-3- 528
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

424.

298



51407

299/319

Vidu

Cau trac

Tén hoa hoc

MS: M+H)"

425.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-cloro-
3,5-dimetyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

534

426.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
dimetyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-
propionylpyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

556

427.

Axit (2R,4R)-4-((4-axetyl-
3,5-dimetyl-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
ylmetyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

542

428.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((5-
metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic

486

429.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4,5-
dimetyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

500

430.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-etyl-5-
metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

514

299



51407 300/319

Vi du CAu tric Tén hoa hoc MS: (M+H)*

b=~ Axit (2R4R)-1-(3-cloro-2-
HO™ ™ &1 y florobenzyl)-4-((4-cloro-5-
. AN NG metyl-6-((5-metyl-1H-

431. * N . NH pyrazol-3- 520
yl)amino)pyridin-2-
c yl)metyl)-2-metylpiperidin-

4-carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-2-metyl-4-((5-
metyl-6-((5-metyl-1H-
pyrazol-3-yDamino)-4- | 542
propionylpyridin-2-
yl)metyl)piperidin-4-
carboxylic

432.

Axit (2R,4R)-4-((4-axetyl-
5-metyl-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

433. 528

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-etyl-3-
floro-5-metyl-6-((5-metyl-
1H-pyrazol-3- 532
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

434.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-cloro-3-
floro-5-metyl-6-((5-metyl-
1H-pyrazol-3- 538
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

435.

300



51407 301/319

Vi du Céu tric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 560
propionylpyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

436.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-4-
((R)-1-floroetyl)-6-((5-
metyl-1H-pyrazol-3- 536
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

437.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-4-
((S)-1-floroetyl)-6-((5-
metyl-1H-pyrazol-3- 536
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

438.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-(1,1-
difloroetyl)-5-floro-6-((5-
metyl-1H-pyrazol-3- 554
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

439.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(3-
metyloxetan-3-yl)pyridin-
2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

440. 560

301



51407 302/319

Vi du Céu tric Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5'-floro-6'-
((5-metyl-1H-pyrazol-3-
yl)amino)-[2,4'-bipyridin]- | 567
2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

441.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(pyrimidin-2- | 568
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

442.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5'-floro-3-
metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 581
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

443.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5'-floro-6'-
((5-metyl-1H-pyrazol-3-
yl)amino)-[3,4"-bipyridin]- | 567
2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

444,

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(pyridazin-3- | 568
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

445.

302



51407 303/319

Vidu | Cau tric Tén héa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(oxazol-2- 557
yD)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

446.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3- ,
yl)amino)-4-(thiazol-2- 573
yD)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

447.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-4-
(1-metyl-1H-imidazol-2-
y1)-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

448. 570

Axit 6-(((2R,4R)-4-
carboxy-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-yl)metyl)- | 534
3-floro-2-((5-metyl-1H-
pyrazol-3-
yl)amino)isonicotinic

449.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
(dimetylcarbamoyl)-5-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

450. 561

303



51407 304/319

Viduy Céu tric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-4-((4-
(azetidin-1-cacbonyl)-5-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 573
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

451.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(morpholin-4- | 603
cacbonyl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

452.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(4-
metylpiperazin-1-
cacbonyl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

453. 616

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-cloro-5-
floro-3-metyl-6-((5-metyl-
1H-pyrazol-3- 538
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

454.

Axit (2R,4R)-4-((4-axetyl-
5-floro-3-metyl-6-((5-
metyl-1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

455. 546

304



51407 305/319

Vidy | Chutric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-4-
isobutyryl-6-((5-metyl-1H-
pyrazol-3- 560
yl)amino)pyridin-2-
ylmetyl)-2-metylpiperidin-
4-carboxylic

456.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 574
pivaloylpyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

457.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3'-floro-5'-
metyl-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 581
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

458.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 582
(pyrimidin-2-yl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

459.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 571
(oxazol-2-yl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

460.

Axit (2R,4R)-1-(3-cloro-2-

florobenzyl)-4-((5-floro-4-

isobutyryl-3-metyl-6-((5-

461. N HN— N metyl-1H-pyrazol-3- 574
E& yl)amino)pyridin-2-

. yDmetyl)-2-metylpiperidin-

Cl 4-carboxylic

305



51407 306/319

Vi du Céu tric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((5-floro-3-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 588
pivaloylpyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

462.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
isobutyryl-5-metyl-6-((5-
metyl-1H-pyrazol-3- 574
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

463.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-5-
metyl-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 588
pivaloylpyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

464.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-4-((R)-1-floroetyl)-
6-((5-metyl-1H-pyrazol-3- | 554
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

465.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-4-((S)-1-floroetyl)-
6-((5-metyl-1H-pyrazol-3- | 554
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
¢l 4-carboxylic

466.

306



51407 307/319

Vidu CéAu tric Tén hoa hoc MS: (M-+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3',5'-
difloro-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[2,4'- | 585
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

467.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 586
(pyrimidin-2-yl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

468.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3',5'-
difloro-3-metyl-6'-((5-
metyl-1H-pyrazol-3-
yl)amino)-[2,4'-bipyridin]-
2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

469. 599

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3',5'-
difloro-6'-((5-metyl-1H-
pyrazol-3-yl)amino)-[3,4'- | 585
bipyridin]-2'-yl)metyl)-2-
metylpiperidin-4-
carboxylic

470.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 586
(pyridazin-3-yl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

471.

307



51407 308/319

Vi du Céu truc Tén hoa hoc MS: (M+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 575
(oxazol-2-yl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

472.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 591
(thiazol-2-yl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-4-(1-metyl-1H-
imidazol-2-y1)-6-((5-metyl-
1H-pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

474. 588

Axit 2-(((2R,4R)-4-
carboxy-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-yl)metyl)- | 552
3,5-difloro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)isonicotinic

475.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
(dimetylcarbamoyl)-3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

476. 579




51407 309/319

Vidu | Clutric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-4-((4-
(azetidin-1-cacbonyl)-3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 591
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

477.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-
(morpholin-4-
cacbonyl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

478. 621

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4-(4-
metylpiperazin-1-
cacbonyl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

479. 634

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-4-isobutyryl-6-((3-
metyl-1H-pyrazol-3- 578
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

480.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,5-
difloro-6-((5-metyl-1H-
pyrazol-3-yl)amino)-4- 592
pivaloylpyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

481.

309



51407 310/319

Vidu Céu tric Tén hoa hoc MS: (M-+H)"

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
((R)-1-floroetyl)-6-((5-
metyl-1H-pyrazol-3- 536
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

482.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
((S)-1-floroetyl)-6-((5-
metyl-1H-pyrazol-3- 536
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

483.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3'-floro-6'-
((5-metyl-1H-pyrazol-3-
yl)amino)-[3,4'-bipyridin]- | 567
2'-yD)metyl)-2-
metylpiperidin-4-
carboxylic

484.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(pyridazin-3- | 568
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

485.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(oxazol-2- 557
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

486.
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Vidu | Chutric Tén hoa hoc MS: (M+H)*

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(thiazol-2- 573
yl)pyridin-2-yl)metyl)-2-
metylpiperidin-4-
carboxylic

487.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-4-
(1-metyl-1H-imidazol-2-
y1)-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

488. 570

Axit (2R,4R)-4-((4-
(azetidin-1-cacbonyl)-3-
floro-6-((5-metyl-1H-
pyrazol-3-
yl)amino)pyridin-2- 573
yl)metyl)-1-(3-cloro-2-
florobenzyl)-2-
metylpiperidin-4-
carboxylic

489.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4- 574
pivaloylpyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

490.

Axit 1-(3-cloro-2-
florobenzyl)-4-((4-(1,1-
difloroetyl)-3-floro-6-((5-
metyl-1H-pyrazol-3- 540
yl)amino)pyridin-2-
ylmetyl)piperidin-4-
carboxylic

491.
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Vidu Céu trac Tén hba hoc MS: M+H)*

F Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3,4-
difloro-6-((5-metyl-1H-
pyrazol-3- 508
yl)amino)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

0
Ho-,

492.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((4-
hydroxy-6-((3-metyl-1H-
pyrazol-5- 508
yl)amino)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

493.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(2,2,2- 586
trifloroaxetyl)pyridin-2-
yDmetyl)-2-metylpiperidin-
4-carboxylic

494,

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-((3-floro-6-
((5-metyl-1H-pyrazol-3-
yl)amino)-4-(oxetane-3- 574
cacbonyl)pyridin-2-
yl)metyl)-2-metylpiperidin-
4-carboxylic

495.

Axit (2R,4R)-1-(3-cloro-2-
florobenzyl)-4-(2-floro-5-
((5-metyl-1H-1,2,4-triazol-
3-yl)amino)benzyl)-2-
metylpiperidin-4-
carboxylic

496. 490

Thtr nghiém dugc ly

Luu ¥ ring chét e ché chon loc Aurora A, LY3295668, hién nay dang phat trién

1am sang dugc st dung lam hop chét dbi ching.
Vi du A: Danh gié tac dung urc ché Aurora A va Aurora B - Thir nghiém kinaza

Hoat tinh tc ché ciia hop chét thtr nghiém chdng lai Aurora A va Aurora B dugc
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xac dinh theo phuong phap dudi day.

Gi4 tri ICso ciia Aurora A va Aurora B kinaza dugc thuc hién bédi Sundia
MediTech Co.Ltd. bing céch sir dung thi nghiém dich chuyén do di dong. Va céc két
qua duoc thé hién trong bang A.

Phuong phéap thtr nghiém:

(1) Chuan bi 1x dém kinaza [50 mM axit 4-(2-hydroxyetyl)-1-
piperazinetansulfonic (HEPES), PH 7,5, 0,01% Brij-35, 10 mM MgClh, 2 mM
dithiothreitol (DTT)].

(2) Chuén bi hop chét:

Hop chét thir nghiém dugc hoa tan bang DMSO. Hop chét thir nghiém duoc pha
lodng 1én dén 100x ndng do cudi cung trong dia 384 giéng. Chuyén 250nL dung dich
pha lodng hop chit vao dia thir nghiém 384 giéng st dung Echo 550. 100% DMSO
250nL duge bd sung vao giéng dbi ching 4m va giéng d6i chimg duong.

(3) Chuén bi 2,5x dung dich enzym béng cach sir dung 1x dém kinaza & trén.

(4) B6 sung 10pL 2,5x dung dich enzym vao giéng chira hop chét va giéng dbi
chirng duong cuia dia thtr nghiém 384 giéng. B sung 10puL 1x dém kinaza vao giéng ddi
chung am.

(5) bia384 giéng dugce ly tam & tdc do 1000 vong/phut trong 30 gidy va dugc
U & nhiét do trong phong trong 10 phut.

(6) Hon hop cua ATP va co chét kinaza 21 ¢6 ndng do cudi cung bang 25/15x
duoc diéu ché bang 1x dém kinaza.

(7) B6 sung 15uL hdn hop 25/15x ATP va dung dich co chét kinaza 21 dé bit
d4u phén tng.

(8) Dia 384 giéng dugc ly tim & toc do 1000 vong/phut trong 30 gidy va dugc
U & nhiét do trong phong.

(9) 30uL dém dung va phét hién dugc bd sung dé lam dirng phan ng kinaza va
ly tim & the do 1000 vong/phit trong 30 gidy. |

313



51407 314/319

(10) Thu dit liéu trén Caliper EZ Readerll.
Phén tich dit li€u:
Cong thuec:

o %chuyén héa_t6i da — %chuyén héa_mau
% rc ché = - ————————— x 100
%chuyén héa_tdi da — %chuyén héa_tdi thiéu

% chuyén hoa_mau 1a dit liéu v& ty 1¢ chuyén héa cia mau. % chuyén hoa_t6i
thiéu la gia tri trung binh cla dbi chung am (dit liéu véty 18 chuyén héa ma khong hoat
héa enzym). % chuyén hoa_tdi da 1 gia tri trung binh cta ddi chiing duong (dit liéu vé

ty 1é chuyén héa ma khong c6 hop chat).

Lép khit duong cong:

Log ctia ndng d9 trén truc X, va phan tram tc ché trén truc Y. Lap duong cong
hiéu tmg dinh luong ctia log (chét e ché) véi dép tmg - D ddc thay doi

trong GraphPad Prism5 thu dugc gia tri ICso. Cong thirc dugc st dung la
Y=day+(trén-day)/ (1+10"((LogICso-X)*HillSlope)). .

Bang A
Ty 1€ ICso Ty 1€ ICso

Vi du 11%1152(/);?\/? iur B/ Aur Vidu Ipélsro?rrli/IA iur B/ Aur
1 1,3 2288 33 1,5 3757

2 2,9 1236 35 1,9 2403

5 0,59 1311 38 0,85 986

6 0,33 6112 39 0,57 3019

8 1,2 1288 41 2,7 3682

10 1,0 979 45 0,88 523

11 0,64 2264 49 0,7 443

12 2,4 2560 50 0,52 845

15 0,55 1755 51 : 0,22 2833

16 1,7 1812 52 1,3 1285

17 3,2 2974 53 0,55 562

21 3,1 1789 54 0,43 2041

23 0,91 613 55 0,88 3835

26 2,9 1499 66 0,57 716

27 0,81 622 67 1,6 759

29 1,4 586 69 0,91 1444

30 1,1 782 72 0,64 582

314



51407 315/319

[ Ty 16 ICso Ty 1& ICso
Vidu A}11‘0raA A}l/,lr B/ Aur Vidu Aurora A A}IIJ.I‘ B/ Aur
1Cso/nM A 1Cs¢/nM A
73 0,76 779 90 0,54 1479
74 0,67 3358 91 1,1 451
78 0,37 1219 92 0,74 4393
79 0,61 2036 102 0,93 804
81 0,77 1353 LY3295668 | 1,0 741
&4 1,4 4026

Két qué 13, hop chit theo sang ché thé hién hoat tinh trc ché cao chdng lai Aurora
A va hoat tinh trc ché Aurora B thp, so v&i hop chét déi chimg, LY3295668. Diéu nay

chtmg minh rang hop chét theo sang ché co tinh chon loc dbi v6i Aurora A.
Vi du B: Thtt nghiém tang sinh té bao

Qua trinh phan tich su tdng sinh té bao NCI-H2171 va NCI-H446 dugc tién hanh
bai CellTiter-Glo (Promega, Cat# G1111). Céc té bao 1an lugt dugce thu trong thoi gian
sinh trudng theo loga va dugce dém bang thiét bi dém té bao hdng cau. Kha ning séng
ctia t& bao 1a trén 90% bing cach loai trir bing trypan xanh. Diéu chinh nong do t€ bao
NCI-H2171 va NCI-H446 dn 1,0x10° t& bao/mL biang mdi trudong hoan chinh (mdi
trrong RPMI-1640 duoge bd sung 10% (thé tich) huyét thanh thai bo). 100 uL/huyén
phu té bao dugc bd sung vao dia 96 giéng, va mat do té bao cudi cung 1a 1,0x10* té
bao/giéng. Dia nay s& duge nudi cdy qua dém trong 5% COz va 95% do am ¢ nhiét do
37°C. Vao ngay tiép theo, hop chét thtr nghiém duoc hoa tan trong DMSO la dung dich
gbc. Sau do, ndng dd hop chét khac nhau dugc bd sung vao dia 96 giéng. Cac dia nay
s& duoc nudi cdy trong 5 ngay, sau do dugce do bang cac phuong tién cla thr nghiém
CellTiter-Glo. 50uL/té bao CellTiter-cht phan tmg Glo duge bd sung vao dia 96 giéng.
U sbc trong 5 phiit va sau d6 G yén trong 10 phiit & nhiét d¢ trong phong. Ghi chép gia
tri do phat sang bang cach st dung thiét bi do quang phd vi dia (Spark, Tecan). Lap gia
tri ndy bang cach st dung GraphPad 8.0 va thu dugc gia tri [Cso.

Cong thuec:

SU’ Sél’lg (%): (Dé phat Séﬂg thir nghiém~ D6 phét sémg dbi ching trong mdi tm‘(‘mgy(D@ phat

Séng dbi chiing chira té bao= bo phat Séng déi chimg trong moi truc‘mg) x100%
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Két qua ICso ctia hop chét theo sang ché dugc thé hién trong bang B.

Bang B

Vidu NCI- NCI- Vidu - NCI- NCI-
H2171 H446 H2171 H446
I[Cso/nM I1Cs0/nM ICso/mM 1Cso/nM

5 30 80 53 57 154

6 55 103 69 41 87

8 75 119 72 23 56

30 62 128 73 27 63

49 18 24 78 13 32

50 25 73 LY3295668 |47 67

Két qua 13, hop chit theo sang ché thé tac dung e ché tdt su sinh trudng té bao.
Vi du C: Thir nghiém in vivo

Nghién clru nay dé kiém tra hiéu qua chéng khéi u cta hop chat thir nghiém trong
mod hinh ghép khéc loai bénh ung thu phéi té bao nhoé & ngudi NCI-H446 va NCI-H69
& chudt trui 16ng BALB/c. Mbi con chudt nhit dugc tiém dudi da & ving suon phai voi
céc té bao NCI-H446 (3x10°) va NCI-H69 (5x10°) trong 0,1 mL PBS va Matrigel (1:1)
dé phat trién khdi u. Cac con chudt nhit 1a ngAu nhién vé kich thude khéi u va can ning,
vide didu tri bit diu khi kich thuéc trung binh ciia khdi u dat dén 100-200 mm®. Hoat

tinh chéng khéi u duge danh gia vé su irc ché khéi u trong doi (TGI).

Thé tich khéi u duoc do hai chidu bang cach st dung compa, va thé tich nay dugc
biéu dién 14 mm? bang cach st dung cdng thue: V= 10,5 a x b? trong do avab 1an luot
la kich thuéc theo chidu dai va rong ctia khdi u. Phan tich thng ké su chénh 1éch thé
tich khéi u gitta cidc nhém duge thie hién bang cach st dung ANOVA mot chidu. Tat ca
dir liéu duoc phan tich bing cach sit dung phan mém SPSS 22.0. p <0,05 dugc xem 13
c6 y nghia thong ké.

Céc két qua duge thé hién trong bang C.

Bang C
Liéu L S0 lanipy TGI
Vi du mo/ke S0 dung  [Tansuatdong (diéu (mm?)? %) b
&/Ke tri/ngay VA
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Chat dan |- po. 29 1551126 |- -
5 15 0. 29 2745 98 0,000
49 15 Ipo. BIDx10 ngay, [29 160+26 |90 0,000
72 15 Ipo. QDx19 ngay 29 17625 |89 0,000
78 15  po. 29 65£14 |96 0,000
LY329566815  |po. 29 245427 84 0,000

Luu y: a.trung binh+d¢ 1éch chuin; b.véi chét dan

Vidu D: PK & chudt céng

Hop chét dugc hoa tan vao 10% DMSO, 30% PEG400, va 60% nudc mudi dé

thu duoc dung dich. Cac con chudt céng duc SD duge dung hop chét qua duong miéng

va trong tinh mach. Sau d6, cac mau trong huyét twong duge thu & 0 gid (trude khi dung

liéu), 0,25,0,5,1,2,4,7,24 gio sau khi dung liéu. Nﬁ‘)ng dd duoc chét trong huyét tuong

duoc phét hién bang LC-MS/MS. Théng s dugc dong hoc dugc tinh toan bang cach str

dung phan mém WinNonlin véi m6 hinh khong c¢6 vach ngan.

Céc két qua duoc thé hién trong bang D.

Bang D
IV: 3 mg/kg PO: 10 mg/kg
Vidu e e N
; CL ’ Vss Ctsi da A[.J:Ccuox cing | po, tin (glb’)
(mL/phut/kg) | (L/kg) (ng/mL) | (gio*ng/mL)
5 2,74 0,56 26600 179482 168 [4,25
6 0,67 0,18 34900 215445 86 6,3
49 1,05 0,22 21033 201715 127 2,95
50 1,45 0,26 16100 172609 140 3,62
78 0,585 0,22 28900 235572 85,8 4,61
LY3295668 | 1,52 0,29 15033 91211 81 3,37

Tu céc két qua & trén,

hop chét theo sang ché dugc cho 1a hitu dung 1am chat

chéng khdi u boi vi né khong chi thé hién hoat tinh e ché sinh truéng té bao ot dua

trén hoat tinh chét tre ché chon loc Aurora Ay. Ching ciing thé hién hiéu qua chéng khéi

u tot trong md hinh in vivo.

Hop chét theo sang ché tot hon 1a duoc diéu ché dudi dang dugc pham duoc dung

bang nhiéu duong. Tt nhét 1a, duge pham nhu vy 13 diing qua dudng miéng. Dugc

pham nhu vay va quy trinh didu ché duoc phdm 1a da biét trong linh vuc k¥ thuat. Xem,
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vi dy, tai lidu REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY (A.
Gennaro, et al, eds., 19" ed., Mack Publishing Co., 1995). Hop chét c6 cong thuc I, 1I,
111, IV, V. VI hoic VII thuong hitu hiéu trong khoang lidu rong.

Vi du, liéu mdi ngay thuong nam trong khoang tir khoang 1 mg dén khoang 200
mg tdng lidu hing ngay, t6t hon 1a tir 0,2 mg dén 50 mg tbng lidu hing ngay, tot hon 1a
tir 0,2 mg dén 20 mg tong lidu hang ngay. Trong mot sb trudomg hgp mire lidu dudi gisi
han duéi cua khoang néu trén co thé 1a du, trong khi trong céc truong hop khac lidu 16n
hon van ¢6 thé duoc sir dung. Khoang lidu & trén khong dugce du dinh dé gi6i han pham
vi cia sang ché theo bit ky cach nao. Cén hiéu rang luong hop chét thuc té dugce dung
s& dugc thuc hién boi thay thudc, xét dén cac truomg hop lién quan, bao gdm tinh trang
bénh can duogc diéu tri, dudng dung dugc lya chon, hop chét thuc té hodc hop chat duoc
dung, do tudi, can nang, va ddp tmg cla ting bénh nhan, va muc d6 nghiém trong cua

triéu chirng ctia bénh nhan.

318



51407 319/319

YEU CAU BAO HQ

1. Hop chét, trong d6 hop chat nay 1a:
m\{"{p

hoac mudi duogc dung ctia no.
2. Hop chét, trong d6 hop chét nay la:
EE{‘)\?&»(}

3. Duogc phém chira mot lugng hiru hiéu dé diéu tri ctia hop chat hogc mudi duge dung
ctia n6 theo didm 1 va it nhat mot t4 duogc dugc dung.
4. Duogc phém chira mét luwgng hiru hiéu dé diéu tri ctia hop chét theo diém 2 va it nhét

mot ta duoc duoc dung.
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