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Linh vue ky thuit dwoc dé cap

Sang ché d& cap dén mot loat cac hop chét heteroaryl carboxamit méi, quy trinh
diéu ché cac hop chit nay, s dung chiing trong diéu tri bénh viém va dugc phdm chira

céc hop chat nay.
Tinh trang k§ thuit ciia sing ché

RIPK2 (con dugc biét 1a RICK, CARDIAK, CARD3, hoac RIP2) la tyrosin
kinaza va serin/threonin dic hiéu kép ma 1a thanh phin quan trong cua tin hiéu tién
viém thong qua cidc con duong tin hiéu NOD1 va NOD2 (Inohara et al. 1998;
McCarthy et al. 1998; Thome et al. 1998; Tigno-Aranjuez et al. 2010). Cac thu thé
NOD la mét trong nhitng co ché giam sat mam bénh vi khudn ndi bao. Cac thanh phan
cta thanh té bao vi khudn khéi ddu céc tin hidu thong qua con duomg NOD1 va NOD2
biang su gin két cia cac phdi t¢ vi khudn NODI, axit D-glutamyl-meso-
diaminopimelic, va phdi tir NOD2, muramyl dipeptit, véi cac thu thé NOD noi bao
thich hop (Girardin et al. 2003a; Girardin et al. 2003b; Girardin et al. 2003c;
Chamaillard et al. 2003; Inohara et al. 2003). Su gin két nay tao ra su oligome héa
protein NOD théng qua cac twong tac mién CARD/CARD cing loai (Inohara et al.
2000; Ogura et al. 2001). Su hoat hoa cac thu thé NOD nay din dén sy polyubiquitin
hoa RIPK2 dugc lién két véi Lys63 thong qua sy hoat hoa cac ubiquitin E3 ligaza nhu
XIAP, cIAP1, cIAP2, TRAF2, TRAFS, va TRAF6 (Krieg et al. 2009; Bertrand et al.
2009; Yang et al. 2007; Hasegawa et al. 2008) va phuc hdi hé ubiquitin tuyén tinh
(LUBAC) (Damgaard et al. 2012; Ver Heul et al. 2013). Ngoai ra, RIPK2 trai qua qua
trinh ty phosphoryl héa Tyrosine474 du¢i dang mot phan clia qua trinh hoat héa va lip
rap vao phirc hop tin hiéu NOD (Tigno-Aranjuez et al. 2010). Hon nita, viéc lap rap
phu thuoc RIPK?2 ctia phirc hop tin hiéu dan dén hoat hoa IKKa/f/y va TAK1, dan dén
hoat héa con duong NF-kB va MAPK dén dén san xuét cac xytokin tién viém (Yang et

al. 2007).
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Céc dot bién trong NOD2 ¢6 lién quan dén nhidu bénh. Cac dot bién hoat hoa
¢6 lién quan dén bénh u hat khoi phat sém (Kanazawa et al., 2005) va hoi chung Blau
(Miceli-Richard et al., 2001) anh huéng dén da, khép va mét. Nhing dot bién hoat hoa
nay dan dén tang hoat tinh NF-xB co ban (Kanazawa et al., 2005). Dot bién mét chirc
nang trong NOD2 LRR c6 lién quan dén bénh Crohn (Ogura et al. 2001; Hugot et al.
2001; Hampe et al. 2001; Hampe 2002; Lesange 2002). Ngoai ra, hién tuong da hinh
trong NODI1 c6 lién quan dén su di ung (Weidinger et al. 2005) va bénh hen (Hysi et
al. 2005). Céc nghién ctru bd sung trén md hinh té bao va md hinh chudt in vivo da
cho thiy vai trd cia tin hiéu NOD1 va NOD2 trong nhiéu loai bénh nhu bénh manh
ghép chéng lai vat chu, bénh viém khdp, bénh da xo cung, va bénh than dai thio
duong (Peaneck et al. 2009; Saha et al. 2009; Vieira et al. 2012; Rosenzweig et al.
2010; Joosten et al. 2008; Shaw et al. 2011; Du et al. 2013). Cac chét uc ché phéan t
nho cua RIP2 kinaza (RIPK2) dugc mo ta trong US2013/0023532 Al nhung duong

nhu ¢6 hi€u luc han ché.

Su e ché duge Iy dbi véi RIPK2 bai mot chit e ché phan tir nhé hitu hidu va
chon loc s€ lam gidm tin hiéu tién viém thong qua cac con duong nhén biét vi khuan
duoc khoi phat bdi su kich thich NOD1 va NOD2. Vige gidm tin hiéu viém nay sé&
mang lai loi ich diéu trj trong nhiu bénh tuy viém. Do d6, ¢6 nhu cau ddi voi cac chét

{rc ché RIPK2 hitu hiéu cho muc dich dugc.
Ban chét k§ thuit ciia sing ché

Sang ché dé xuat mot loat cac hop chét heteroaryl carboxamit c6 tic dung trc
ché serin/threonin protein kinaza 2 twong tic thu thé (receptor-interacting
serine/threonine protein kinase 2-RIPK2) va do d6 14 hitu ich dé diéu trj nhidu loai
bénh va r6i loan qua trung gian hodc duge duy tri thong qua hoat dong ctia RIPK2 bao
gbm bénh viém, bénh tim mach chuyén héa va bénh tim mach va bénh ung thu. Sang
ché con dé cap dén duoc phdm chira cac hop chét nay dé sir dung trong diéu tri cac
bénh va rdi loan khac nhau, quy trinh diéu ché cac hop chit nay va cac hop chét trung

gian hiru ich trong cic quy trinh diéu ché nay.

Theo mot khia canh cua sang ché, hop chét theo sang ché ¢6 hiéu lyuc lién két

tot.
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Theo mdt khia canh khac cua sang ché, hop chét theo sang ché c6 hiéu luc té
bao tot.
Theo mot khia canh khac nira, hop chét theo sang ché c6 d6 6n dinh tét.
Theo mot khia canh khac, hgp chét theo sang ché c6 kha nang thdm té bao tét.
MO ta chi tiét sang ché

Theo phuong 4n rong nhét, sang ché dé cap dén hop chit c6 cong thire I:

hodc mudi dugc dung cua chung, trong do:
X1aNvaY laCH; hoic
XlaCHvaYlaN;

HET 1a vong heteroaryl 5 canh chita mot dén ba nguyén tir khac loai duoc chon
tir nito va luu huynh, trong d6 mdi vong heteroaryl tity y dugc thé bang mot dén hai

nhom thé doc 14p duoc chon tir R? va R*; hoic

HET 12 vong heteroaryl 5 canh chira mot dén ba nguyén tir khac loai duoc chon
tir nito va luu huynh, trong d6 mdi vong heteroaryl dugc thé bang hai nhém thé duoc
chon tir R? va R®, trong d6 R? va R® ciing v6i cdc nguyén tir ma chiing gin vio tao
thanh vong heteroaryl hodc di vong 5 dén 6 canh ma c6 thé tiry ¥ duoc thé bang mot

dén hai nhom thé duoc chon tir R3 va R%;

R! 14 hydro hoic F;
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R? 1a Cy.3 alkyl hoic CI;
R3va R* mdi nhém doc 1ap duoc chon tir:
(a) -H,
(b)—O RS,
(c) -O- Crsalkyl-O- Ci.3 alkyl
(d) —O-Cs.6 xycloalkyl,
(e) -C(O)R?,

() C1-salkyl tity y duoc thé bang mot dén ba —OH, flo, heteroxyclyl tuy ¥
dugc thé bang oxo, Cs.6 xycloalkyl, —CO2R? , -O- Cj-galkyl, aryl, -N(R®)(R®),
hogc -C(O)N(R)(R®),

(g) Cs.6 xycloalkyl tity ¥ dugc thé bang mot dén ba —OH, mot dén ba flo, C1-
salkyl, -OCi-salkyl, Ci1-salkyl-OCi-salkyl, Ci-salkyl-OH, CF3,-OCs.¢xycloalkyl, -
CO.H, -CO2R? , C3-6xycloalkyl, heteroaryl 5 dén 6 canh, Cs.s heteroxyclyl,
N(R*)(R®), hogc -C(O)N(R*)(R®),

(h) -CO2R>,

(i) -CON(R®)(R®),
() ~S(ORNR)R),
(k) ~S(O)-R°,

(1) nhom heteroaryl 5 dén 6 canh tiy y duoc thé bang mot dén ba nhom
duoc chon tir Crsalkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -
(CH2)nCO2R?, -C(O)N(R3)(R®), -N(R*)(R®), -NH-SO,C1.6alkyl, Cigalkoxyl, Ci-
salkyl-O- C1.3 alkyl, Cisalkylhydroxyl, Ci3alkyl-CN, oxo, phenyl tily ¥ dugc thé
bang halogen va -S(0)aC1.salkyl,

(m) nhém heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh

chira N, S hodc O, trong d¢6 mdi di vong tuy ¥ dugc thé bang 1 dén 3 nhom thé
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dugc chon tir nhan di vong 3 dén 6 canh, halogen, -Cj.3alkyl, -Ci.3alkyl —O- C;.
salkyl va -Cisalkyl- C(O)N(R?)(RY),

(n) aryl,

(0)- N(R*)(R;

RS va R® mdi nhém doc 14p duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(O)-
C13 alkyl -C(0)-C1.3 xycloalkyl va —(Ci-Ce)alkyl, trong d6 mdi R® va R® doc 1ap tuy y
duogc thé bang —OH, Cs.¢ xycloalkyl, -Ci.3alkyl, —O- Ci.salkyl, -NH-Ci.3 alkyl hodc —N-
(Ci3-alkyl)z; hodc

R’ va R® ciing v6i nguyén tir nito' ma chung gin vao tao thanh nhan di vong 4

dén 6 canh tuy ¥ dugc thé bang metyl; va
nla0, 1, hoac 2.

Theo phuong an tht hai, sang ché d& cap dén hop chat nhu duge mé ta trong

phuong 4n réng nhit néu trén, hoic mudi duge dung cta chung, trong do:
X1aNvaY laCH; hoac
XIlaCHvaYIaN;

Het 1a vong heteroaryl 5 canh dugc chon tir pyrazolyl, imidazolyl, thiazolyl va
thiadiazolyl, trong d6 mdi vong heteroaryl tiy y dugc thé bang mot dén hai nhém thé

doc 1ap dugce chon tir R® va R*; hoac

Het 1a vong heteroaryl 5 canh dugc chon tir pyrazolyl va imidazolyl, trong do
mdi vong heteroaryl duoc thé bang hai nhom thé dugc chon tir R? va RY, trong d6 R?
va RP ciing v6i cac nguyén tir ma ching gin vao tao thanh vong heteroaryl hoic di
vong 5 dén 6 canh ma c6 thé tuy y duoc thé bang mot dén hai nhém thé duge chon tir

R3vaR%
R! 14 hydro hoic F;
R? 1a Cy.3 alkyl hoic CI;

R3 va R* mdi nhom ddc 1ap duogc chon tir:

-6-
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(a)—H,

(b)-OR’,

() -O- Cisalkyl-O- Cy.3alkyl
(d) —O-Cs.6 xycloalkyl,

(e) -C(O)R’,

(f) C1-salkyl tiry v duoc thé bang mot dén ba —OH, flo, heteroxyclyl tiry ¥
duge thé bang oxo, Cs.s xycloalkyl, -CO2R?, -O- Ci-6alkyl, aryl, -N(R)(R®),
hogc -C(O)N(R*)(R®),

(g) Cs.6 xycloalkyl tuty ¥ dugc thé bang mot dén ba —OH, mdt dén ba flo, Ci-
salkyl, -OCi-galkyl, Ci-salkyl-OCi-salkyl, Ci-salkyl-OH, CF3 -OCs.sxycloalkyl, -
CO,H, -CO,R5, Cs-¢xycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl,
N(R*)(R®), hodc -C(O)N(R*)(R®),

(h) ~CO:RS,

(i) -C(ON(R*)(R),
(i) —S(0)N(R*)(R®),
(k) ~S(0)s-RS

(1) nhém heteroaryl 5 dén 6 canh tiy y duoc thé bang mot dén ba nhoém
duogc chon tr Ciealkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -
(CH2)aCO2R3, -C(O)N(R)(R®), -N(R?)(R®), -NH-SO,C1-6alkyl, Ci.salkoxyl, Ci-
salkyl-O- C1. alkyl, Cialkylhydroxyl, Cialkyl-CN, oxo, phenyl tiy ¥ dugc thé
bang halogen va -S(0).C1.salkyl,

(m) nhém heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh
chira N, S hodc O, trong d6 mdi di vong tury ¥ duoc thé bang 1 dén 3 nhém thé
duoc chon tr nhan di vong 3 dén 6 canh, halogen, Cj.salkyl, va Cisalkyl-
C(ON(R*)(R),

(n) aryl,
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(0)- N(R*)(R%);

R’ va R® mbi nhém ddc 1ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(O)-
C1.3alkyl -C(0)-C1.3 xycloalkyl va —(C1-Ce)alkyl tity y dugc thé bang —OH, Cs.6
xycloalkyl, -NH-Ci.3 alkyl hodc —N-(Ci3-alkyl)2; hodc

R’ va R® ciing v4i nguyén tir nito ma chiing gin vao tao thanh nhan di vong 5

dén 6 canh tiy y dugc thé bang metyl; va
n la 0 hoac 2.

Theo phuong an thi ba, sang ché dé& cap dén hop chit nhu duge mo ta trong

phwong 4n rong nhat néu trén, hoic mubi dugc dung ciia chiing, trong dé:
X1aNvaYlaCH.

Theo phuong an tht tu, sang ché dé cap dén hop chét nhu duoc mo ta trong

phuong 4n rOng nhét néu trén, hodc mudi duge dung ctia ching, trong do:
XlaCHvaYIlaN.

Theo phuong an tht ndm, sang ché dé cap dén hop chét nhu duoc mo ta trong

phurong 4n rong nhat néu trén, hodc muoi dugc dung cia ching, trong do:

HET la vong heteroaryl 5 canh dugc chon tir pyrazolyl, imidazolyl, thiazolyl va
thiadiazolyl, trong d6 mdi vong heteroaryl tiy ¥ dugc thé bang mot dén hai nhém thé

doc 1ap duoc chon tir R3 va R*;
~ R3vaR* mbi nhém doc 1ap dugce chon tir:
(a) —H,
(b)—O RS,
(¢) -O- Ci-6alkyl-O- Ci3 alkyl
(d) —0-C3.¢ xycloalkyl,

(e) -C(O)R’,
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(f) C1-salkyl ty ¥ dugc thé bang mot dén ba —OH, flo, heteroxyclyl tuy ¥
duoc thé bing oxo, Cs-s xycloalkyl, -CO:R?, -O- Ci-salkyl, aryl, -N(RS)(R®),
hogc -C(O)N(R)(R®),

(g2) Cs.6 xycloalkyl tuy y dugc thé bang mot dén ba —OH, mot dén ba flo,
Ci-salkyl, -OC;i-salkyl, Ci-salkyl-OCi-salkyl, Ci1-salkyl-OH, CF3 -OCs.¢xycloalkyl,
-CO,H, -CO2R? , Cs-6xycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl,
NR)(R®), hodc -C(O)N(R)(R®),

(h) ~CO:RS,

(i) -C(ON(R*)(R®),
() —S(ORN(R*)(R),
(k) —S(0)s-R°

(1) nhom heteroaryl 5 dén 6 canh tuy y dugc thé bing mot dén ba nhém
dugc chon tir Cr-salkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -
(CH2).CO2R?, -C(O)N(R?)(R®), -N(R*)(R®), -NH-SO:C1salkyl, Cisalkoxyl, Ci-
salkyl-O- C1.3 alkyl, Ci-salkylhydroxyl, Ci.3alkyl-CN, oxo, phenyl tuy y dugc thé
bang halogen va -S(0)sCi-salkyl,

(m) nhom heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh
chira N, S hoic O, trong d6 mdi di vong tuy y duge thé bang 1 dén 3 nhém thé
duogc chon tir nhan di vong 3 dén 6 canh, halogen, C1.3alkyl, va Ci3alkyl-
C(ON(R*)(R),

(n) aryl,
(0)- N(R*)(R®);

R’ va R® mdi nhém doc 1ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(O)-
C1.3alkyl -C(0)-Ci1.3 xycloalkyl va «(C1-Ce)alkyl tiry y duoc thé bang —~OH, Cs.s
xycloalkyl, -NH-C1.3 alkyl hodc —N-(Ci.3-alkyl)2; hodc

R’ va R® cung v4i nguyén tir nito ma chung gin vao tao thanh nhan di vong 5

dén 6 canh tiy ¥ dugc thé bang metyl; va

-0
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n la 0 hodc 2.

Theo phuong an thir sdu, sang ché dé cap dén hop chét nhu duogc mb ta trong

phuong an rong nhét néu trén, hodc mudi dugc dung cia chung, trong do:

HET la vong heteroaryl 5 canh dugc chon tir pyrazolyl va imidazolyl, trong do

mdi vong heteroaryl dugc thé bang hai nhém thé dugc chon tir R va RY; trong d6

R? va R cung véi cac nguyén tir ma chung gin vao tao thanh vong heteroaryl
hodc dj vong 5 dén 6 canh ma c6 thé tury ¥ duoc thé bang mot dén hai nhém thé duoc

chon tir R? va R%;
R3 va R* mdi nhém ddc 1ap duoc chon tur:
(a) -H,
(b)-OR>,
(c) -O- Cralkyl-O- Cp.3 alkyl
(d) —0-Cs.6 xycloalkyl,
(e) -C(O)R’,

(f) C1-salkyl tiy y duge thé bang mot dén ba —~OH, flo, heteroxyclyl tuy y
dugc thé bing oxo, Cs.6 xycloalkyl, -CO2R, -O- Ci-salkyl, aryl, -N(R*)(R),
hogc -C(ON(R*)(R®),

() Cs.6 xycloalkyl tily ¥ dugc thé bang mot dén ba —OH, mdt dén ba flo, Ci-
salkyl, -OC-salkyl, Ci-salkyl-OCi-salkyl, Ci1-salkyl-OH, CF3,-OCs.¢xycloalkyl, -
COsH, -CO2R? , Cs-6xycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl,
N(R®)(R®), hoac -C(O)N(R)(R®),

(h) —-CO2R?,
(i) -C(ON(R*)(R®),
() ~S(O)NR)R),

(k) —S(0)a-RS

-10-
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(1) nhém heteroaryl 5 dén 6 canh tiry y duge thé bang mot dén ba nhom
dugc chon tir Crealkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -
(CH2)nCO2R?, -C(O)N(R?)(R), -N(R?)(R®), -NH-SO2C1-salkyl, Cisalkoxyl, Ci.
salkyl-O- Ci.3 alkyl, Ci.salkylhydroxyl, Cisalkyl-CN, oxo, phenyl tuy y dugc thé
bang halogen va -S(0)nC1-6alkyl,

(m) nhom heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh
chira N, S hodc O, trong d6 mdi di vong tuy y duoc thé bang 1 d&én 3 nhém thé
duoc chon tir nhan di vong 3 dén 6 canh, halogen, Ci.3alkyl, va Ci-salkyl-
C(ON(R*)(R®),

(n) aryl,

(0)- N(R*)(R®);

R3 va R® mdi nhom ddc 14ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(O)-
Ci1.3alkyl -C(0)-C1.3 xycloalkyl va —(C1-Ce)alkyl tiry y dugce thé bang ~OH, Cs.¢
xycloalkyl, -NH-C1.3 alkyl hodc —N-(Ci.3-alkyl)2; hodc

R’ va RO cing véi nguyén tir nito ma chung gn vao tao thanh nhan di vong 6

canh tury ¥ duoc thé bang metyl; va
n la 0 hoac 2.

Theo phuong an thtr bay, sang ché dé cap dén hop chét nhu duoc mo ta trong

phuong an rong nhat néu trén, hoac muoi dugc dung cta ching, trong do:

HET la pyrazolyl tity ¥ dugc thé bang mot dén hai nhom thé duoc chon tir R? va
R*.

Theo phuong 4n thir tim, sang ché dé cap dén hop chat nhur dugc mo ta trong

phuong 4n rong nhat néu trén, hodc mudi dugc dung cta ching, trong do:

HET la vong heteroaryl 5 canh dugc chon tir pyrazolyl va imidazolyl, trong d6

mdi vong heteroaryl dugc thé bang hai nhém thé duogc chon tir R? va R®; trong do

R? va R® cling véi cac nguyén tir ma chiing gin vao tao thanh vong heteroaryl 5

dén 6 canh sao cho HET la vong heteroaryl hai vong dugc chon tir imidazopyridin va

-11-
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pyrazolopyridin ma c6 thé tiry y duge thé bang mot dén hai nhom thé duge chon tir R?
vaR*,

Theo phuong an thir chin, sang ché dé cap dén hop chat nhu duge mo ta trong

phuong 4n rong nhét néu trén, hodc mudi duge dung ctia chiing, trong do:
X1aN;
Y la CH;
R'1a F;
R? duoc chon tir metyl va Cl;

HET duoc chon tir imidazopyridin va pyrazolopyridin ma c6 thé thy y duogc thé

bang mot dén hai nhom thé duge chon tir R3 va RY;
R3 va R* mdi nhém ddc 14p duoc chon tur:
(a)-H,
(b) -0 RS,
(c) -O- Cigalkyl-O- Ci3alkyl
(d) —O-C3.6 xycloalkyl,
(e) -C(O)R,

(f) Ci-salkyl tiry v duoc thé bing mot dén ba —OH, flo, heteroxyclyl tity ¥
dugc thé bang oxo, Cs.6 xycloalkyl, -CO2R, -O- Ci-salkyl, aryl, -N(R*)(R®),
hodc -C(O)N(R%)(R®),

() C1.6 xycloalkyl tily ¥ dwoc thé bing mot dén ba ~OH, mot dén ba flo,
Ci-salkyl, -OCi-galkyl, Ci-salkyl-OC1-salkyl, Ci-salkyl-OH, CF3, -OCs.6xycloalkyl,
-COzH, -CO2R?, Cs-¢xycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl,
N(R?)(R®), hoac -C(O)N(R*)(R®),

(h) -CO2R’,

(i) -C(ON(R*)(R?),

-12-
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(1) —S(O)N(R)(R®),
(k) —S(O)-R

(1) nhom heteroaryl 5 dén 6 canh tily y dugc thé bang mot dén ba nhém
duoc chon tir Cr-salkyl, Cs.exycloalkyl, halogen, -CF3, -OH, -(CHb)
CO2RS, -C(O)N(R®)(RY), -N(R%)(R?), -NH-SO,C1.6alkyl, Ci-salkoxyl, C1.salkyl-O-
C1.3alkyl, Crsalkylhydroxyl, C13alkyl-CN, oxo, phenyl tity y duoc thé bang
halogen va -S(0)Ci.salkyl,

(m) nhom heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh
chira N, S hoic O, trong d6 mdi di vong tity ¥ dugc thé bang 1 dén 3 nhom thé
duoc chon tir nhan di vong 3 dén 6 canh, halogen, Ci-3alkyl, va Cizalkyl-
C(ON(R*)(R),

(n) aryl,
(0)- N(R*)(R®);

R5 va R® mbi nhom doc 1ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(O)-
C1.3 alkyl -C(0)-C1.3 xycloalkyl va —(Ci-Ce)alkyl tlty y dugce thé bang ~OH, Cs.
xycloalkyl, -NH-C1.3 alkyl hodc —N-(C13-alkyl)z; hodc

RS va R® cing v&i nguyén tir nito ma ching gin vao tao thanh nhan di vong 6

canh tiy ¥ duoc thé bang metyl.

Theo phuong an thtr mud1, sang ché dé cap dén hop chit nhu duge mo ta trong

phuong an réng nhat néu trén, hoic mubi duge dung cia chung, trong do:
X1aN;
Y la CH;
R'1aF;
R? duoc chon tir metyl va Cl;

HET la imidazopyridin ma c6 thé tuy ¥ dugc thé bing mot dén hai nhom thé

dugc chon tir R3 va R%;
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R3 va R* mbi nhém doc 1ap dugc chon tur:
(a) -H,
(b)~O RS,
(c) -O- Cralkyl-O- Cp.3 alkyl
(d) —O-Cs.¢ xycloalkyl,
(e) -C(O)R’,

(f) Ci-salkyl thy v dugc thé bang mot dén ba —OH, flo, heteroxyclyl tuy y
duoc thé bing oxo, Cs.¢ xycloalkyl, -CO2R?, -O- Ci-salkyl, aryl, -N(R*)(R®),
hogc -C(O)NR)R®),

(2) Ca.6 xycloalkyl tity ¥ dugc thé bang mot dén ba —~OH, mdt dén ba flo,
Ci-salkyl, -OCi-salkyl, Ci-salkyl-OCi-salkyl, Ci-salkyl-OH, CF3,-OCs.¢xycloalkyl,
-CO,H, -CO2R3, C3-¢xycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl,
N(R*)(R®), hogc -C(O)N(R)(R®),

(h) -CO:R’,

(i) -C(ONR*)(R?),
(7) ~S(ORNR)R®),
(k) ~S(0)-R®

(1) nhém heteroaryl 5 dén 6 canh tly y dugc thé bang mot dén ba nhém
duoc chon tir Crsalkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -(CHz)
CO2R5, -C(O)N(R)(R®), -N(R3)(R®), -NH-SO:C1-salkyl, Ci.salkoxyl, Ci-calkyl-O-
Ci3 alkyl, Cisalkylhydroxyl, Ci-salkyl-CN, oxo, phenyl tity y dugc thé bang
halogen va -S(0)2Ci-salkyl,

(m) nhom heteroxyclyl mot vong 6 canh chira N trong d6 di vong tuy y
duoc thé bang 1 @én 3 nhom thé dugc chon tir nhan di vong 3 dén 6 canh, halogen,

C1salkyl, va Craalkyl- C(O)N(R)(RY),

(n) aryl,
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(0)- N(R*)(R®);

RS va RS mdi nhoém doc lap duge chon tir —H, heteroxyclyl 4 dén 6 canh, -C(O)-
C1.3alkyl -C(0)-C1.3 xycloalkyl va —(Ci-Ce)alkyl tity y dugc thé bang —OH, Cs.s
xycloalkyl, -NH-C1.3 alkyl hodc —N-(Ci-3-alkyl)2; hodc

RS va R cing v&i nguyén tir nito ma ching gin vao tao thanh nhan di vong 6

canh tuy ¥ duoc thé bang metyl.

Theo phuong an thir muwdi mot, sang ché dé& cap dén hop chéat nhu duge mo ta

trong phurong an thtr chin néu trén, hodc mudi duoc dung ctia ching, trong do:

HET la:

tiy ¥ duge thé bing mot dén hai nhém thé dwoc chon tir R3 va R%;
R3va R* mbi nhém doc 14p duoc chon tir:

(a)-H,

(b)-O R>,

(c) -O- Cr.galkyl-O- Ci.3 alkyl

(d) —0-C3.6 xycloalkyl,

(e) -C(O)R’,

(f) Ci-alkyl ty y duoc thé bang mot dén ba —OH, flo, heteroxyclyl ty ¥
dugc thé bang oxo, Cs.6 xycloalkyl, —CO,R?, -O- Cr-6alkyl, aryl, -N(R*)(R®),
hozc -C(O)NR)(R®),

(g) Cs.6 xycloalkyl tuy y dugc thé bang mot dén ba —OH, mét dén ba flo,
Ci-salkyl, -OCi-galkyl, Ci-salkyl-OC1-salkyl, Ci-salkyl-OH, CF3 -OCs.¢xycloalkyl,
-COzH, -CO2R? , Cs-6xycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl,
N(R®)(R®), hoge -C(O)N(R)(R®),
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(h) ~CO2R?,

(i) -C(ONR*)(R®),
(7) ~S(ORNR)(R®),
(k) ~S(0)2-R

(1) nhém heteroaryl 5 dén 6 canh tity ¥ duoc thé bang mot dén ba nhom
duoc chon tir Cr-salkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -(CHz)
CO3R?, -C(O)N(R*)(RY), -N(R%)(R®), -NH-SO,C1-6alkyl, Cisalkoxyl, Ci.salkyl-O-
C1.3alkyl, Cigalkylhydroxyl, Ci.3alkyl-CN, oxo, phenyl tiy y duoc thé bang
halogen va -S(0O)2Ci-salkyl,

(m) nhom heteroxyclyl mét vong, hai vong hodc vong spiro 4 dén 10 canh
chtta N, S hodc O, trong d6 mdi di vong tiry y dugc thé bang 1 dén 3 nhém thé
duoc chon tir nhan di vong 3 dén 6 canh, halogen, Ci-3alkyl, va Ci-salkyl-
C(ON(R*)(R),

(n) aryl,

(0)- N(R*)(R®);

R’ va R® mdi nhom ddc 1ap duoge chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-
Cisalkyl -C(0O)-Ci3 xycloalkyl va —(C1-Ce)alkyl tuy y dugce thé bang —OH, C3.6
xycloalkyl, -NH-C1.3 alkyl hodc —N-(Ci3-alkyl)2; hodc

R’ va R® ciing v6i nguyén ti nito ma ching gin vao tao thanh nhan di vong 6

canh tuy ¥ duoc thé bang metyl.

Theo phuong an thr muoi hai, sang ché dé cap dén hop chit nhu duge mo ta

trong phuong an thir chin néu trén, hodc mudi dugc dung ciia chiing, trong do:

HET la:
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tuy v duoc thé bang mot dén hai nhom thé duoc chon tir R? va R,

Theo phuong an thir mudi ba, sdng ché d& cap dén hop chét nhu duge mo ta

trong phwong 4n réng nhit néu trén, hoic mubi duge dung cia chiing, trong do:
HET la:
R
NW
\ NN

thy y duoc thé bing mot dén hai nhoém thé dwgc chon tir R® va R*.

Theo phuong 4n thir mudi bon, sang ché dé cap dén hop chit nhu duge mé ta

trong phuong an rong nhét néu trén, hodc mudi duoc dung cia ching, trong do:

HET la:

NQ'/QN
thy ¥ duoc thé bing mot dén hai nhom thé duge chon tir R? va R*.

Theo phuong an thtr muoi lam, séng ché dé cap dén hop chét nhu dugc mo ta

trong phwong 4n rong nhit, hodc mudi dugc dung ctia ching, trong do:

HET duogc chon tu:
?Ikyl
S S /N N N
A O A )
§ /AW I Ea VA /
N s N N
N ’ Va \alkyl

thy v dugc thé bang mot dén hai nhom thé duogc chon tir R? va R,

Theo phuong an thtr muod1i sdu, sang ché dé cap dén hop chit c6 cong thire I

hodc muodi dugce dung cta chung, trong do:

X1aN;
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Y la CH;
R!'1a F;
R? 1a metyl;
HET la:
N ™S R N X R’ N::T;/Qij//R
N\ N, \ P \_N N

Bang 1: Sau day 1a cac hop chit dai dién cia sang ché ma c6 thé duge diéu ché

bang céc so dd téng hop chung, cac vi du, va cac phuong phép da biét trong linh vurc

nay.
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Vidu | Ciu tric Tén cu tric
F HN”
o 3-{4-[5-(xyclopropylcarbamoyl)-4-flo-
. 2-metylphenyl]-1H-pyrazol-1-yl}-7-
N ° N/ metoxy-N,N-dimetylimidazo[1,2-
151 -N — A a]pyridin-6-carboxamit
N
P2
4
N
F HN
© metyl 3-{4-[5-(xyclopropylcarbamoyl)-
2 O/ 4-flo-2-metylphenyl]-1H-pyrazol-1-
& o yl}imidazo[1,2-a]pyridin-6-carboxylat
N-N —
N
[/
N
HN
o 3-{4-[5-(xyclopropylcarbamoyl)-2-
; metylphenyl]-1H-imidazol-1-yl}-N-
0 .. o
N Né metylimidazo[1,2-a]pyridin-6-
\ — carboxamit
N\ 7
|
N
F  HN'
© 4-clo-N-xyclopropyl-2-flo-5-(1-
5 “ {imidazo[1,2-a]pyridin-3-y1}-1H-
\ = pyrazol-4-yl)benzamit
N-—N -
N
)
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Vi du Ciu tric Tén ciu tric
F HN’
© 4-clo-N-xyclopropyl-2-flo-5-(1-
6 “ {imidazo[1,2-a]pyrazin-3-yl}-1H-
\ N pyrazol-4-yl)benzamit
N-N /~\
N N
)~
N
F  HN'
0
al 4-clo-N-xyclopropyl-5-[1-(2-
7 N axetamido-1,3-thiazol-5-yl)-1H-
\
N—N pyrazol-4-yl]-2-flobenzamit
y
S
/
tr/)\ NH
7
F HN
¢ 5-(1-{8-aminoimidazo[1,2-a]pyridin-3-
8 “ yl}-1H-pyrazol-4-yl)-4-clo-N-
\ N xyclopropyl-2-flobenzamit
N-N —
N
1o
N NH,
F HN’
© 4-clo-N-xyclopropyl-2-flo-5-(1-{6-
9 ¢l metoxyimidazo[ 1,2-a]pyrazin-3-yl}-

1H-pyrazol-4-yl)benzamit
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Vidu Céu tric Tén céu tric
F o HN’
o 4-clo-N-xyclopropyl-2-flo-5-{1-[6-(2-
0 o metylpropan-2-sulfonyl)imidazo[1,2-
N O\\S>: o a|pyridin-3-yl]-1H-pyrazol-4-
151 -N = yl}benzamit
N
|
N
F HN
© 4-clo-N-xyclopropyl-2-flo-5-(1-
11 “ {pyrazolo[1,5-a]pyridin-3-yl}-1H-
\ N pyrazol-4-yl)benzamit
N-N —
NS /N /
N
F HN
0
c1 4-clo-N-xyclopropyl-2-flo-5-(1-
12 \ N {imidazo[1,2-a]pyrazin-6-yl}-1H-
N-N pyrazol-4-yl)benzamit
N
r
'
A
HN 7
© N-xyclopropyl-3-(1-{imidazo[1,2-
13 a|pyrazin-3-yl}-1H-pyrazol-4-yl)-4-
& metylbenzamit
N-N /—\
N N
[y~
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Vi du Ciu tric Tén ciu triic
HN 7
0
N-xyclopropyl-3-[1-(2-axetamido-1,3-
14 \ N thiazol-5-yl)-1H-pyrazol-4-yl]-4-
N—-N metylbenzamit
S
/
EI/)\ NH
pu
HN
© N-xyclopropyl-3-(1-{imidazo[1,2-
15 a]pyridin-3-yl}-1H-pyrazol-4-yl)-4-
& metylbenzamit
N-—N -
N
)
N
HN
© N-xyclopropyl-3-(1-{imidazo[1,2-
16 aJpyridin-3-yl}-1H-imidazol-4-yl)-4-
NON metylbenzamit
V= Y
N
Y,
N

-2




35888

Vidu | Cau triic Tén ciu tric
A
0
N-xyclopropyl-3-[1-(2-axetamido-1,3-
17 N thiazol-5-yl)-1H-imidazol-4-yl1]-4-
N metylbenzamit

HN
o N-xyclopropyl-4-metyl-3-{1-[6-(2-
19 metylpropan-2-sulfonyl)imidazol[1,2-
N O\\S>: o a]pyridin-3-yl]-1H-pyrazol-4-
\ .
N-N — yl}benzamit
\
T
N
HN 7
0
N-xyclopropyl-4-metyl-3-{1-[6-(2-
20 metylpropan-2-sulfonyl)imidazo[1,2-
A
IEI R a]pyridin-2-yl]-1H-pyrazol-4-
\75\ yl}benzamit
N~ N
\ o
=~
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Vi du Céu tric Tén ciu tric
F o HN’
© 4-clo-N-xyclopropyl-2-flo-5-(1-{6-
21 “ o/ metansulfonylimidazo[ 1,2-a]pyridin-3-
\
(Y 5=0 yl}-1H-pyrazol-4-yl)benzamit
N-N —
N
[
N
HN
o N-xyclopropyl-4-metyl-3-{1-[6-(2-
| metylpropan-2-sulfonyl)imidazol[1,2-
| A O\\S>:O alpyridin-3-yl]-1H-imidazol-4-
Y — yl}benzamit
N\ 7
|
N
HN 7
o N-xyclopropyl-4-metyl-3-{1-[6-
’; (oxetan-3-ylsulfanyl)imidazo[ 1,2-
\ N S —<>o a]pyridin-3-yl]-1H-pyrazol-4-
N—N — yl}benzamit
| N /
T
N
F HN™
0
5-{4-[2-clo-5-(xyclopropylcarbamoyl)-
25 “ 4-flophenyl]-1H-pyrazol-1-yl}-1,3-
\ D thiazol-2-carboxamit
N-N
S NH,
/ )\(
N o
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Vidu Ciu triic Tén ciu tric
F HN’
0
5-{4-[2-clo-5-(xyclopropylcarbamoyl)-
26 “ 4-flophenyl]-1H-pyrazol-1-yl}-N-
\ b metyl-1,3-thiazol-2-carboxamit
N-—N s _
[,
N
0
HN 7
© N-xyclopropyl-3-{1-[6-
27 0 (etansulfonyl)imidazo[1,2-a]pyridin-3-
A\
& $=0 yl]-1H-pyrazol-4-yl}-4-metylbenzamit
N—N -
N
T Q
N
HN
| (0]
| N-xyclopropyl-3-{1-[7-metoxy-6-(2-
)8 N metylpropan-2-sulfonyl)imidazo[1,2-
\
N-N a|pyridin-2-yl]-1H-pyrazol-4-yl}-4-
f\N metylbenzamit
0
=~ S
\\\é
0
0
/
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Vi du Ciu triic Tén céu triic
N-xyclopropyl-4-metyl-3-{1-[5-(2-
20 metylpropan-2-sulfonyl)pyrazolo[1,5-
a|pyridin-3-yl]-1H-pyrazol-4-
yl}benzamit
) ,
' N-xyclopropyl-3-{1-[6-(etansulfonyl)-
30 \ N 7-metoxyimidazo[1,2-a]pyridin-2-yl]-
N-N
}5\ 1H-pyrazol-4-yl}-4-metylbenzamit
N N
V0
= S\\\/
| 0
0
/
HN
0
N-xyclopropyl-3-(1-{7-
31 etoxyimidazo[1,2-a]pyridin-3-y1}-1H- |
\ N pyrazol-4-yl)-4-metylbenzamit
N-—N -
1o %
)
N
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Vi du Ciu tric Tén céu tric
F HN
© N-xyclopropyl-2-flo-5-(1-{imidazo[1,2-

32 aJpyridin-3-yl}-1H-pyrazol-4-yl)-4-

(Y metylbenzamit

N-N —

N
)
N
F HN
o N-xyclopropyl-2-flo-4-metyl-5-{ 1-[6-

33 (2-metylpropan-2-

N O\\S>= o sulfonyl)imidazo[1,2-a]pyridin-3-yl]-

I}I -N — 1H-pyrazol-4-yl}benzamit
N
|
N
F o HN™
© N-xyclopropyl-2-flo-5-(1-{6-

34 metoxyimidazo[1,2-a]pyrazin-3-yl}-

1H-pyrazol-4-yl)-4-metylbenzamit

35

N-xyclopropyl-3-{1-[7-metoxy-6-(2-
metylpropan-2-sulfonyl)imidazo[1,2-
a]pyridin-3-yl]-1H-pyrazol-4-yl}-4-

metylbenzamit
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Vidu Céu tric Tén céu tric
F HN™
o 5 N-xyclopropyl-2-flo-4-metyl-5-{1-[6-
36 Q (morpholin-4-sulfonyl)imidazo[1,2-
N Q o a|pyridin-3-yl]-1H-pyrazol-4-
1}1 -N — yl}benzamit
N
[
N
HN 7
o o N-xyclopropyl-4-metyl-3-{1-[6-
37 Q (morpholin-4-sulfonyl)imidazo[1,2-
N QA o a]pyridin-3-yl]-1H-pyrazol-4-
QI -N — yl}benzamit
N
|
N
HN
o N/ N-xyclopropyl-4-metyl-3-(1-{6-[(4-
38 Q metylpiperazin-1-
N K o yl)sulfonyl]imidazo[1,2-a]pyridin-3-
%1 -N — yl}-1H-pyrazol-4-yl)benzamit
N
\E Va /
N
F HN™
o N/ N-xyclopropyl-2-flo-4-metyl-5-(1-{6-
39 Q [(4-metylpiperazin-1-

yl)sulfonyl]imidazo[1,2-a]pyridin-3-
yl}-1H-pyrazol-4-yl)benzamit

-28-
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Vidu | Ciu tric Tén céu tric
HN
© metyl 3-{4-[5-(xyclopropylcarbamoyl)-
40 0/ 2-metylphenyl]-1H-imidazol-1-
NON © yl}imidazo[1,2-a]pyridin-6-carboxylat
=
N
)/
N
HN
o 3-{4-[5-(xyclopropylcarbamoyl)-2-
" metylphenyl]-1H-imidazol-1-yl}-N,N-
A N/ dimetylimidazo[ 1,2-a]pyridin-6-
vy — \ carboxamit
N
T
N
0 /’\
N
H
- 3-[1-(1-tert-butyl-1H-pyrazol-4-yl)-1H-
42 7 pyrazol-4-yl]-N-xyclopropyl-4-

metylbenzamit

43

N-xyclopropyl-4-metyl-3-[1-(1,3-
thiazol-5-yl)-1H-pyrazol-4-yl]benzamit
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Vi du Ciu tric Tén ciu triic
A
0
3-[1-(2-xyclobutoxy-1,3-thiazol-5-yl)-
44 ( A 1H-pyrazol-4-yl]-N-xyclopropyl-4-
N—N S metylbenzamit
T,
b
A
0
3-[1-(2-xyclopropanamido-1,3-thiazol- |
45 \ AN 5-yl)-1H-pyrazol-4-yl]-N-xyclopropyl-
N=N . 4-metylbenzamit
Ty
0
A
0
N-xyclopropyl-4-metyl-3-{1-[2-
46 N (morpholin-4-yl)-1,3-thiazol-5-yl]-1H-
1}1 -N pyrazol-4-yl}benzamit
s
Gy
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Vi du Cau tric Tén cau tric

2 N-xyclopropyl-4-metyl-3-[1-(2-pheny]-
47 1,3-thiazol-5-yl)-1H-pyrazol-4-

\ yl]benzamit

HN
0
N-xyclopropyl-4-metyl-3-{1-[2-(2-0x0-
48 N 1,2-dihydropyridin-1-yl)-1,3-thiazol-5-
x\q -N yl]-1H-pyrazol-4-yl}benzamit
Lo
Y
0
A
0
N-xyclopropyl-4-metyl-3-{1-[2-
49 (pyrolidin-1-yl)-1,3-thiazol-5-yl]-1H-
1}1 _\N pyrazol-4-yl}benzamit
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Vi du Céu tric Tén ciu triic
HN
0
N-xyclopropyl-4-metyl-3-{1-[2-
50 N (piperidin-1-y1)-1,3-thiazol-5-yl]-1H-
I}, -N pyrazol-4-yl}benzamit
S
%/% NQ
N
0 A
N
H
N-xyclopropyl-3-{1-[2-
53 (hydroxymetyl)-1-metyl-1H-imidazol-
74
- 5-y1]-1H-pyrazol-4-yl}-4-
he /\g metylbenzamit
Kk\
N
OH
HN 7
? N-xyclopropyl-4-metyl-3-[1-(5-metyl-
54 1,3,4-thiadiazol-2-yl)-1H-pyrazol-4-
\ D yl]benzamit
N—N
S
N\N/)\
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Vidu Ciu triic Tén céu tric
HN
© N-xyclopropyl-3-[1-(1,2-dimetyl-1H-
55 imidazol-5-yl)-1H-pyrazol-4-yl]-4-
\ N metylbenzamit
N-—N /
N
/ P
N
F HN™
© axit 3-{4-[5-(xyclopropylcarbamoyl)-4-
56 HO flo-2-metylphenyl]-1H-pyrazol-1-
& O yl}imidazo[1,2-a]pyridin-6-carboxylic
N—-N —
N
[
N
HN
|
© axit 3-{4-[5-(xyclopropylcarbamoyl)-2-
57 HO metylphenyl]-1H-pyrazol-1-
N o yl}imidazo[1,2-a]pyridin-6-carboxylic
\
N—N —
N
|
N
HN
© axit 3-{4-[5-(xyclopropylcarbamoyl)-2-
58 HO metylphenyl]-1H-imidazol-1-
N\\_\ 0 yl}imidazol[1,2-a]pyridin-6-carboxylic
N —
N
|
N
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Vidu Ciu tric Tén céu tric
F HN™
o 3-{4-[5-(xyclopropylcarbamoyl)-4-flo-
E OH 2-metylphenyl]-1H-pyrazol-1-yl}-N-(2-
59 | o / . |
N N4 hydroxyetyl)imidazo[1,2-a]pyridin-6-
; -N — carboxamit
N
)/
N
&' F HN
% o 3-{4-[5-(xyclopropylcarbamoyl)-4-flo-
| N — | 2-metylphenyl]-1H-pyrazol-1-yl}-N-[2-
60 0 —/ ) .
N G (metylamino)etyl]imidazo[1,2-
1§1 -N — a]pyridin-6-carboxamit
\ 7/
T
N
HN
o 3-{4-[5-(xyclopropylcarbamoyl)-2-
61 metylphenyl]-1H-pyrazol-1-yl}-N-(2-
N hydroxyetyl)imidazo[1,2-a]pyridin-7-
N-N — HN carboxamit
\ 7
Iy Ua
N
HN
© 3-{4-[5-(xyclopropylcarbamoyl)-2-
62 metylphenyl]-1H-pyrazol-1-
\ N yl}imidazol1,2-a]pyridin-7-carboxamit
N
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Vidu Ciu tric Tén céu tric
HN
o 3-{4-[5-(xyclopropylcarbamoyl)-2-

6 metylphenyl]-1H-pyrazol-1-yl}-N-[2-

N (metylamino)etyl]imidazo[ 1,2-

N-N — HN \ a]pyridin-7-carboxamit
N
P Ua
N
HN 7
o N-xyclopropyl-4-metyl-3-{1-[6-
” (morpholin-4-carbonyl)imidazo[1,2-
N R /N a]pyridin-3-yl]-1H-pyrazol-4-
{ 0
N—-N — - yl}benzamit
\_/
I»
N
HN
o N-xyclopropyl-4-metyl-3-{1-[6-(4-
metylpiperazin-1-

65 ylpip

carbonyl)imidazo[ 1,2-a]pyridin-3-yl]-
1H-pyrazol-4-yl}benzamit

66

3-{4-[5-(xyclopropylcarbamoyl)-2-
metylphenyl]-1H-pyrazol-1-yl}-N,N-
dimetylimidazo[1,2-a]pyridin-6-

carboxamit
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Vidu Ciu tric Tén ciu tric
HN 7
o 3-{4-[5-(xyclopropylcarbamoyl)-2-
- metylphenyl]-1H-pyrazol-1-yl}-N-
A Né metylimidazo[1,2-a]pyridin-6-
N—N — carboxamit
\ 7
T
N
HN
o 3-{4-[5-(xyclopropylcarbamoyl)-2-
6 metylphenyl]-1H-pyrazol-1-yl}-N-
N metylimidazo[1,2-a]pyridin-7-
1§r -N — Y carboxamit
\ 7
| P
N
F HN”
o 3-{4-[5-(xyclopropylcarbamoyl)-4-flo-
6 2-metylphenyl]-1H-pyrazol-1-yl}-N,N-
N dimetylimidazo[1,2-a]pyridin-6-
carboxamit
F
o N-xyclopropyl-2-flo-4-metyl-5-{1-[6-
20 (4-metylpiperazin-1-
N 5 N \N carbonyl)imidazo[1,2-a]pyridin-3-yl]-
151 -N — —/ 1H-pyrazol-4-yl}benzamit
N
|
N
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Vidu | Ciu tric Tén chu tric
F HN™
© N-xyclopropyl-2-flo-5-{1-[6-(1-
71 hydroxyetyl)imidazo[1,2-a]pyridin-3-
yl]-1H-pyrazol-4-yl}-4-metylbenzamit
© N-xyclopropyl-3-{1-[6-(1-
72 hydroxyetyl)imidazo|1,2-a]pyridin-3-
| N OoH yl]-1H-pyrazol-4-yl}-4-metylbenzamit
\ p
N—N -
N
)/
N
HN
‘ © N-xyclopropyl-3-(1-{6-[hydroxy(oxan-
73 HO 4-yl)metyl]imidazo[1,2-a]pyridin-3-yl}-
\ N 0 1H-pyrazol-4-yl)-4-metylbenzamit
N-N —
N
)/
N
HN 7
© N-xyclopropyl-3-{1-[6-(1-
74 hydroxyetyl)imidazo[1,2-a]pyridin-3-
NON OH yl]-1H-imidazol-4-y1}-4-metylbenzamit
=
N
[
N
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Vi du CAu triic Tén céu tric
F HN™
o N-xyclopropyl-2-flo-5-{1-[6-(2-
.5 hydroxypropan-2-yl)imidazo[1,2-
\ N ol a]pyridin-3-yl]-1H-pyrazol-4-yl}-4-
N—N = metylbenzamit
\
I
N
HN 7
© 3-(1-{6-axetylimidazo[1,2-a]pyridin-3-
76 yl}-1H-pyrazol-4-yl)-N-xyclopropyl-4-
(Y 0 metylbenzamit
N—N -
N
|
N
HN
o N-xyclopropyl-4-metyl-3-{1-[6-
- (oxetan-3-sulfonyl)imidazo[1,2-
| N Os S//O‘Co aJpyridin-3-yl]-1H-pyrazol-4-
= yl}benzamit
, ‘@
|
N
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Vi du CAu triic Tén ciu triic
HN
0
N-xyclopropyl-3-{1-[7-hydroxy-6-(2-
78 \ N metylpropan-2-sulfonyl)imidazo[1,2-
N—N a]pyridin-2-yl]-1H-pyrazol-4-yl}-4-
N; « \N metylbenzamit
Q 7°
I
OH O\ﬁ
HN
o 3-{1-[6-(azetidin-3-
. sulfonyl)imidazo[1,2-a]pyridin-3-yl]-
0
\ N 0% S//“CNH 1H-pyrazol-4-yl}-N-xyclopropyl-4-
N—N — metylbenzamit
N
|
N
HN
o N-xyclopropyl-4-metyl-3-{1-[6-
20 (piperidin-4-sulfonyl)imidazo[1,2-
0 4
AN SN S//‘CNH a]pyridin-3-yl]-1H-pyrazol-4-
N—N — yl}benzamit
N\ 7
|
N
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Vi du Céu tric Tén céu tric
F HN’
o)
N-xyclopropyl-2-flo-5-(1-{6-[(1R)-1-
81-1 hydroxyetyl]imidazo[ 1,2-a]pyridin-3-
\ N yl}-1H-pyrazol-4-yl)-4-metylbenzamit
N—N
NS OH
-®
F HN
o
N-xyclopropyl-2-flo-5-(1-{6-[(1S)-1-
81-2 hydroxyetyl]imidazo[ 1,2-a]pyridin-3-
\ N yl}-1H-pyrazol-4-yl)-4-metylbenzamit
NN
N ~ OH
*®
HN”
° N-xyclopropyl-3-(1-{6-[(1R)-1-
82-1 hydroxyetyl|imidazo[1,2-a]pyridin-3-
\ h yl}-1H-pyrazol-4-yl)-4-metylbenzamit
N—N
NS OH
"
HN”
° N-xyclopropyl-3-(1-{6-[(1S)-1-
82-2 hydroxyetyl|imidazo[1,2-a]pyridin-3-
\ N yl}-1H-pyrazol-4-yl)-4-metylbenzamit |
N—N
‘OH
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Vidu Ciu tric Tén céu tric
HN
0
N-xyclopropyl-4-metyl-3-[1-(1-metyl- |
84 N 1H-pyrazol-4-yl)-1H-pyrazol-4-
1§r - yl]benzamit
|
/
N
\
HN
0
7
/ N-xyclopropyl-3-{1-[7-(2-
N-N
85 /:< metoxyetoxy)imidazo[ 1,2-a]pyridin-3-
NN | yl]-1H-pyrazol-4-yl}-4-metylbenzamit
1S
/(o
0
\
HN
0
N-xyclopropyl-3-(1-{7-
86 ¢ / metoxyimidazo[1,2-a]pyridin-3-yl}-1H-
N—N
/=( pyrazol-4-yl)-4-metylbenzamit
N N
U
~
O
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Vi du Ciu tric Tén ciu triic
HN
© N-xyclopropyl-3-(1-{5H,6H,7H,8H-
87 ' imidazo[1,2-a]pyridin-3-yl}-1H-
d / pyrazol-4-yl)-4-metylbenzamit
N—N
N
Oy
N
(0] f 2
N
H
N-xyclopropyl-4-metyl-3-{1-[2-(1H-
88 7 ] pyrazol-1-yl)-1,3-thiazol-5-yl1]-1H-

pyrazol-4-yl}benzamit

N
H
N-xyclopropyl-3-{1-[2-
89 7 (hydroxymetyl)-1,3-thiazol-4-yl]-1H-
NN pyrazol-4-yl}-4-metylbenzamit
B
-
OH
o
| o N-xyclopropyl-4-metyl-3-{1-[5-(2-
%0 metylpropan-2-sulfonyl)-
N \@ 4H,5H,6H,7H-pyrazolo[1,5-a]pyrazin-

\
N—N N Yo 3-yl]-1H-pyrazol-4-yl} benzamit
=
N
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Vidu | Cau tric | Tén cau tric

A

HN

| N-xyclopropyl-3-(1-{6-

91 | V% metoxyimidazo[ 1,2-a]pyridin-3-yl}-1H-
: /

N—N pyrazol-4-yl)-4-metylbenzamit

o p N-xyclopropyl-2-flo-4-metyl-5-(1-{6-
o N [1-(oxetan-3-yl)piperidin-4-
N ylJimidazo[1,2-a]pyridin-3-y1}-1H-
\
N—-N

— pyrazol-4-yl)benzamit

~(
N _Z
AN

\
:N — N-xyclopropyl-5-[1-(6-{1-
93 N ) [(dimetylcarbamoyl)metyl|piperidin-4-
yl}imidazo[1,2-a]pyridin-3-yl)-1H-

IEI -N — pyrazol-4-yl]-2-flo-4-metylbenzamit

F HNA N-xyclopropyl-2-flo-5-[ 1-(6-{4-flo-1-
metylpiperidin-4-yl}-7-
94 metoxyimidazo[1,2-a]pyridin-3-yl)-1H-

pyrazol-4-yl]-4-metylbenzamit
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- [ A - | A A i
Vidu | Cau tric Tén cau trac
|

A

F
0 N-xyclopropyl-5-[1-(6-
dimetylaminometyl-7-metoxy-
95 imidazo[ 1,2-a]pyridin-3-yl)-1H-

NI\N pyrazol-4-yl]-2-flo-4-metyl-benzamit

A\
2/\1\1 X N7
N \F |
I

N-xyclopropyl-5-{1-[7-etoxy-6-(4-flo-
1-metyl-piperidin-4-yl)-imidazo[1,2-

96 a]pyridin-3-yl]-1H-pyrazol-4-yl}-2-flo-
4-metyl-benzamit
F HN/A
N-xyclopropyl-2-flo-4-metyl-5-{1-[6-
/ (1-metyl-azetidin-3-yl)-imidazo[1,2-
97 N a]pyridin-3-yl]-1H-pyrazol-4-yl}-
Y benzamit
NN
L
F HN/A
N-xyclopropyl-2-flo-4-metyl-5-{1-[6-
((R)-1-metyl-pyrolidin-3-yl)-
98 N~ imidazo[1,2-a]pyridin-3-yl]-1H-
\ ?\1 _ pyrazol-4-yl}-benzamit
N
L
N
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Vidu Cau trac Tén cau tric

N-xyclopropyl-2-flo-4-metyl-5-{1-[6-
((S)-1-metyl-pyrolidin-3-yl)-
imidazo[1,2-a]pyridin-3-yl]-1H-
pyrazol-4-yl}-benzamit

99

N-xyclopropyl-2-flo-5-{1-[6-(4-flo-1-
metyl-piperidin-4-yl)-7-metoxy-
imidazo[1,2-a]pyridin-3-yl]-1H-
imidazol-4-yl}-4-metyl-benzamit

100

N-xyclopropyl-5-{1-[6-(1-etyl-4-flo-
piperidin-4-yl)-7-metoxy-imidazol[1,2-
a|pyridin-3-yl]-1H-pyrazol-4-yl1}-2-flo-

4-metyl-benzamit

101

hodc mudi dugc dung cta chung.

Theo mot phuong 4n, sang ché dé cap dén hop chit bét ky trong s6 cac hop chét

duoc néu trong Bang 1 trén day va cac muoi dugc dung cua ching.

Déi voi tht ca cac hop chét duoce boc 19 trén day trong don nay, trong trudng
hop danh phap ma mau thuan véi cdu truc, can phai hiéu ring hop chét nay duogc dinh
nghia boi cu tric. Pdi véi cac hop chét c6 cac tam 1ap thé, cac cdu tric thé hién hoa

hoc 14ap thé tuyét ddi.
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Sang ché con dé cap dén duoc phém, chira hoat chit 1a mot hodc nhiéu hop chét
theo sang ché, hoic cac dan xuét duoc dung cia ching, tiry ¥ két hop véi cac ta dugc

va/hoic cac chit mang thong thuong.

Céc hop chét theo sang ché con bao gdm cac dang dwgc ddnh dau ddng vi ctia
chung. Dang dugc danh ddu dbng vi cta hoat chit cua ché phim phéi hop theo sang
ché 1a gibng nhu hoat chit d6 nhung thuc té 1a mot hodc nhidu nguyén tir ctia hoat chét
d6 da duoc thay thé bang nguyén tir hoic cac nguyén tir ¢6 khéi lwong nguyén tir hoidc
s6 khéi khac voi khéi lugng nguyén tir hodc sd khéi ctia nguyén tir d3 néu ma thuong
dugc thdy trong tw nhién. Vi du vé cac ddng vi ma c6 ban trén thi truong va cé thé
duogc két hop vao hoat chat clia ché phim phéi hop theo sang ché phu hop véi cac quy
trinh da co, bao g6m cac déng vi cuia hydro, cacbon, nito, oxy, phospho, flo va clo, vi
du, 1an luot 1a 2H, *H, 13C, 1C, BN, 130, 170, 3'P, P, 338, '*F, va *Cl. Hoat chét cta
ché phém phéi hop theo sang ché, tién dugc chét cta no, hoac mudi duoc dung cua
chung ma chira mot hodc nhiéu déng vi néu trén va’hodc cac déng vi khac cua cac

nguyén tr khac dugc du tinh 1a nim trong pham vi ciia sang ché.

Phéan md ta con boc 16 viée sir dung hop chét bat ky néu trén chira mot hodc
nhiéu nguyén tir cacbon khong d6i xtng c6 thé ton tai duéi dang cac raxemat va hon
hop raxemic, céc chit ddng phan dbi anh don, hdn hop chat dong phan khong ddi
quang va céac chit dong phan khong ddi quang riéng 1é. Cac chét déng phan s& dugc
dinh nghia 14 cac chat dong phan dbi anh va cac chit ddng phan khong déi quang. Tt
c4 cac dang ddng phan cuia cc hop chét nay duoc bao gdbm rd rang trong sang ché.

M3&i cacbon 14p thé c6 thé 1a & dang céu hinh R hodc S hodc két hop cac céu hinh.

Mot sd hop chét theo sang ché ¢6 thé tdn tai & nhiéu hon mot dang tautome.

Sang ché bao gdm cac phwong phap sir dung t4t ca cc tautome nay.

Tét ca cac thuat ngit nhu duoc st dung & day trong ban md ta nay, trix khi co
quy dinh khéc, s& dugc hiéu theo nghia thong thuong cia chung nhu da biét trong linh
vuc k¥ thuat nay. Vi du, “Ci.¢alkoxy” 1a Ci.¢ alkyl v61 oxy ¢ déu tan cung, nhu
metoxy, etoxy, propoxy, butoxy. T4t ca cac nhom alkyl, alkenyl, va alkynyl duoc hiéu
la mach théng hoac mach nhanh khi cé thé ton tai vé mat c4u trac va trir khi c6 quy

dinh khac. Céc dinh nghia cy thé hon 1 nhu sau:
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Thuat ngit “alkyl” chi c4 nhom alkyl mach thing va mach nhanh. Can phai hiéu
rang thuat ngir két hop bat ky sir dung tién t6 “alk” hoic “alkyl” déu @& cap dén cac
chét twong tu theo dinh nghia trén cua “alkyl”. Vi du, cac thuat ngit nhu “alkoxy”,
“alkythio” d& cap dén c4c nhom alkyl lién két v6i nhom tht hai thong qua mot nguyén
tr oxy hodc luu huynh. “Alkanoyl” chi nhom alkyl lién két v6i nhom carbonyl (C=0).

Can phai hidu ring néu N khong dugc thé thi n6 1a NH. Nhu dugc st dung &
day, “nito” va “luu huynh” bao gdm dang duoc oxy hoa bét ky ciia nito va lvu huynh
va dang bac bdn cia nito bazo bat ky. Vi du, dbi véi gbe -S-Ci.s alkyl, trir khi duge
quy dinh khac, s& duoc hiéu 1 bao gdm -S(0)-Ci.6 alkyl va -S(0)2-Ci.6 alkyl.

Thuat ngit “Cs-10 vong cacbon” hodc “Cs.10xycloalkyl” chi gbc vong
cacbon/xycloalkyl mdt vong khong thom ¢6 3 dén 10 canh (nhung t&t hon 1a 3 dén 6
canh) hodc gbc vong cacbon hai vong ngung tu, hai vong lién két cau, hodc vong spiro,
khong thom, ¢6 6 dén 10 canh. Cs.10 vong cacbon/vong xycloalkyl c6 thé 12 bao hoa
hodc mot phan khong bio hoa, va vong cacbon/vong xycloalkyl c6 thé dugc gin bang
nguyén tir bat ky ctia vong ma tao ra chu trac 6n dinh. Cac vi du khong gi6i han vé cac
vong cacbon/vong xycloalkyl mot vong co6 3 dén 10 canh bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl, xycloheptanyl,
xycloheptenyl, va xyclohexanon. Céc vi du khong gi6i han vé cac gdc vong
cacbon/xycloalkyl hai vong ngung tu c6 6 dén 10 canh bao gdm bixyclo[3.3.0]octan,
bixyclo[4.3.0]nonan, va bixyclo[4.4.0]decanyl (decahydronaphtalenyl). Cac vi du
khong gidi han vé cac gbc vong cacbon hai vong lién két cau c6 6 dén 10 canh bao
gdm bixyclo[2.2.2]heptanyl, bixyclo[2.2.2]octanyl, va bixyclo[3.2.1]octanyl. Cac vi du
khong giéi han vé cac gbc vong cacbon kiéu vong spiro ¢6 6 dén 10 canh bao gbm,
nhung khong chi gigi han &, spiro[3,3]heptanyl, spiro[3,4]octanyl va
spiro[4,4]heptanyl.

Thuat ngit “aryl” chi cac vong hydrocacbon thom chira tir sau dén muoi nguyén
tr vong cacbon. Thuidt ngit aryl bao gdm cic vong mdt vong, cac vong hai vong trong
d6 it nhat mot trong sd cac vong nay 1a thom. Cac vi du khong gi6i han vé Co.-10 aryl
bao gdm phenyl, indanyl, indenyl, benzoxyclobutanyl, dihydronaphtyl,
tetrahydronaphtyl, naphtyl, benzoxycloheptanyl va benzoxycloheptenyl.
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Thuét ngit “di vong” chi gdc di vong mot vong n dinh khong thom c6 4 dén 8
canh hoic gbc di vong 6n dinh khong thom hai vong ngung tu, hai vong lién két cau
hodc vong spiro ¢6 6 dén 11 canh. Di vong tir 5 dén 11 canh gdm c6 céc nguyén tir
cacbon va mot hodc nhiéu, vu tién 1 tir mot dén bdn nguyén tur khac loai dugc chon tu
nito, oxy va luu huynh. Di vong c6 thé 12 bo hoa hoic mot phan khong bio hoa. Céc
vi du khong gi6i han vé cac gde di vong mot vong khong thom 4 dén 8 canh bao gdbm
tetrahydrofuranyl, azetidinyl, pyrolidinyl, pyranyl, tetrahydropyranyl, dioxanyl,
thiomorpholinyl, 1,1-dioxo-1)%-thiomorpholinyl, morpholinyl, piperidinyl, piperazinyl,
va azepinyl. Cac vi du khong gié1 han vé cac gbc hai vong ngung tu, khong thom, ¢6 6
dén 11 canh bao gdm octahydroindolyl, octahydrobenzofuranyl, va
octahydrobenzothiophenyl. Cac vi du khong gi6i han vé& cac gbc hai vong lién két cau,
khong thom, ¢6 6 dén 11 canh bao gbm 2-azabixyclo[2.2.1]heptanyl, 3-
azabixyclo[3.1.0]hexanyl, va 3-azabixyclo[3.2.1]octanyl. C4c vi du khong gidi han vé
cac gbe di vong kiéu vong spiro, khong thom, c6 6 dén 11 canh bao gdm 7-aza-

spiro[3,3]heptanyl, 7-spiro[3,4]octanyl, va 7-aza-spiro|[3,4]octanyl.

Thuat ngit "heteroaryl" nghia la heteroaryl mot vong thom 5 dén 6 canh hodc hé
hai vong heteroaryl thom tur 7 dén 11 canh, trong d6 it nhat mot trong sb cac vong nay
1a thom, trong d6 vong heteroaryl nay chira tir 1 dén 4 nguyén tir khic loai nhu N, O
va S. Cac vi du khong gi6i han vé cac vong heteroaryl mot vong 5 dén 6 canh gébm
furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, pyrazolyl, pyrolyl, imidazolyl,
tetrazolyl, triazolyl, thienyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
triazinyl, va purinyl. Cac vi du khong gi6i han vé cac hé hai vong heteroaryl tir 7 dén
11 canh gdm benzimidazolyl, quinolinyl, dihydro-2H-quinolinyl, isoquinolinyl,
quinazolinyl, indazolyl, thieno[2,3-d]pyrimidinyl, indolyl, isoindolyl, benzofuranyl,
benzopyranyl, benzodioxolyl, benzoxazolyl, benzothiazolyl, dihydroindolyl,
azaindolyl, benzothiazolyl, benzpyrrolyl, benzpyrazolyl, pyridopyrazolyl,
dihydrobenzofuranyl, benzothienyl, benzodioxanyl, dihydrobenzo[1,4]dioxanyl va
benzo[1,3]dioxolyl.

Thuat ngit “nguyén ti khac loai”, nhu du¢c st dung & day, dugc hiéu 14 nguyén |

tir khac cacbon nhu O, N, va S.
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Thuét ngir “halogen” nhu dugc sit dung trong ban moé t4 nay nghia 1a brom, clo,
flo hodc iot. Céc thuat ngit “dugc halogen héa”, “dugce halogen hoa hoan toan hodc
mot phﬁn”; duoc flo héa hoan toan hodac mat phén; “duoc thé béng mot hodc nhiéu
nguyén tir halogen”, g@)m vi du, dan xuét mono, di hodc tri halo trén mot hoic nhiéu

nguyén tir cacbon. Péi voi alkyl, vi du khong giéi han c6 thé 1a -CH,CHF3, -CF3, v.v..

Mai alkyl, aryl, xycloalkyl/vong cacbon, di vong hodc heteroaryl, hodc cac chét
tuong tu cia chung, dugc mo ta & day duoc hiéu 1 duoc halogen hoa tily ¥ mot phan

hodc hoan toan.

Cac hop chét theo sang ché chi 1a cac hop chit ma dugc du tinh 1a *6n dinh vé
mat héa hoc’ nhu sé dugc nguoi co hiéu biét trung binh trong linh vuc nay hiéu 1. Vi
du, hop chit ma c6 ‘héa tri dao dong’, hodc ‘carbanion’ khong phai la cac hop chét

duoc du tinh bdi cac phuong phap sang tao duge boc 10 ¢ day.

Sang ché bao gébm cac dan xuét dugc dung ctia hop chét c6 cong thirc (I). "Dan
xudt dugc dung” chi este hodc mudi duge dung bét ky, hodc hop chét khac bat ky, ma
khi str dung cho bénh nhén, c6 kha néang tao ra (truc tiép hodc gian tiép) hop chét hiru
dung cho sang ché, hoic san pham chuyén héa c6 hoat tinh dugc ly hodc gbc co hoat
tinh duogc ly cua né. San phém chuyén hoa c6 hoat tinh dugc ly duge hiéu 13 hop chét
bat ky cua sang ché c6 kha nang duoc chuyén héa bang hoa hoc hodc enzym. Céc chét
nay bao gdm, vi du, ddn xuét hydroxyl hoa hodc oxy héa ctia cac hop chét theo sang

r
A

ché.

Céac mubi duoc dung bao gdbm cac mubi thu dugce tir cac axit va céc bazo hitu
co va vo co dugc dung. Vi du vé céc axit thich hop bao gém axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit percloric, axit fumaric, axit maleic, axit
phosphoric, axit glycolic, axit lactic, axit salixylic, axit sucxinic, axit toluen-p-sulfuric,
axit tartric, axit axetic, axit xitric, axit metansulfonic, axit formic, axit benzoic, axit
malonic, axit naphtalen-2-sulfuric va axit benzensulfonic. Céc axit khac, nhu axit
oxalic, mic du ban than ching khong phai la dugc dung, co thé van dugc st dung dé
diéu ché cac mubi hiru dung 1am céc chit trung gian dé thu dwgc cac hop chét va cac
mubi cong axit duge dung ctia ching. Cac mudi thu dugc tir céc bazo thich hgp bao
¢dm mubi kim loai kiém (vi du, natri), kim loai kiém thd (vi dy, magie), amoni va N-

(C1-Cy alkyl)s*.
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Ngoai ra, phan mo ta con boc 19 viéc st dung tién duoc chit ctia hop chét theo
sang ché. Tién duogc chat bao gdm céc hop chét, khi duoc chuyén héa héa hoc don
gian, dugc cai bién dé tao ra hop chét theo sang ché. Cac chuyén hoa hoa hoc don gian
gdm thity phan, oxy héa va khtr. Cu thé 13, khi cho bénh nhan ding mét tién dugc cht,
tién duoc chét nay c6 thé duoc chuyén héa thanh hop chét dugc bdc 16 trén day, nho

d6 tao ra tac dung dugc ly mong mudn.

Céc hop chét c6 cong thirc I c6 thé dugc tao ra bang cach sir dung cac phuong
phép téng hop chung duge md ta dudi ddy, cac phuong phép nay ciing tao thanh mot

phéan cua sang che.
Vi du thwe hién sang ché

Danh sach céc chit viét tit

Ac axetyl

ACN axetonitril

aq. nudc/dung dich nuée
Boc tert-butyloxycarbonyl
Boc,O di-tert-butyl dicacbonat
Bu butyl

dba dibenzylidenaxeton

Davephos | 2-dimetylamino-2'-dixclohexylaminophosphinobiphenyl

DBA dibenzylidenaxeton

DCM diclometan

DIPEA N,N-diisopropyletylamin
DMAP 4-N,N-dimetylaminopyridin

DMA N,N-dimetylaxetamit

DME 1,2-dimetoxyetan

DMF N,N-dimetylformamit

DMSO dimetylsulphoxit

dppf 1,1-bis(diphenylphosphino)feroxen

EDC 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
equiv. duong luong
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ESI ion hoa phun dién tir

Et etyl

Et,O dietyl ete

EtOAc etyl axetat

EtOH etanol

h gio

HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyl-uroni
hexaflophosphat

hept heptan

HOBt 1-hydroxybenzotriazol

HPLC sic ky 16ng hiéu ning cao

conc. dam dac

LiHMDS | lithi bis(trimetylsilyl)amit

mCPBA axit 3-cloperoxbenzoic

Me metyl

MeOH metanol

min phut

MS phd khoi

MTBE metyl tert-butyl ete
NBS N-bromo-sucxinimit
NIS N-iodo-sucxinimit
NMP N-metylpyrolidon

Rt thoi gian luvu (HPLC)
rt nhiét do trong phong
TBAF tetrabutylamoni florua

TBDMS  |tert-butyldimetylsilyl

TBME tert-butylmetylete

O-(benzotriazol-1-y1)-N,N,N',N'-tetrametyl-uroni

TBTU

tetrafloborat
tBu tert-butyl
TEA trietylamin
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temp. nhiét 4o

tert bac ba

TFA axit trifloaxetic

THF tetrahydrofuran

TLC sac ky 16p mong
TsOH axit p-toluensulphonic

Cac phuong phap tong hop chung va tong hop cac hop chét trung gian

Céc hop chit cua sang ché c6 thé dugc diéu ché theo cac phuong phéap va céc vi
du du6i day va cac phuong phap da biét ddi v6i ngudi c6 hiéu biét trung binh trong
linh vue k¥ thuat nay. Trong mdi vi du du6i ddy, cac nhom R! dén R7 1a nhu duge
dinh nghia & trén dbi voi cong thire chung I trir khi duge luu y. Céac diéu kién va thoi
gian phan tng tdi wu c6 thé thay dbi tuy thudc vao cac chat phan tmg cu thé dugc sir
dung. Trlr khi c6 quy dinh khéc, dung moi, nhiét do, ap sudt va cac diéu kién phan tmg
khéc c6 thé d& dang duoc chon bai ngudi ¢6 hiéu biét trung binh vé linh vuc nay. Cac
quy trinh cu thé duge néu duéi day. Cac hop chét trung gian dugc st dung trong cic
quy trinh tdng hop dudi day ¢6 thé mua dugc trén thi truong hodc dé dang diéu ché
dugc theo cac phuong phap da biét dbi voi nguoi ¢6 hiéu biét trung binh trong linh
vuc k¥ thuat nay. Quy trinh phéan Gng c6 thé duoc theo doi bang cac phuong phép
thong thuong nhu sic ky 16p méng (thin layer chromatography-TLC) hodc phé khdi -
sdc ky 16ng hiéu ning cao (high pressure liquid chromatography-mass spec - HPLC-
MS). Cac hop chét trung gian va cic san pham c6 thé dugc tinh ché theo cac phuong
phap da biét trong linh vuc k¥ thuat nay, gbm sac ky cot, HPLC, TLC diéu ché hoac
HPLC so bo.

Cic hop chit trung gian

Diéu ché 5-tert-butylsulfanyl-pyridin-2-ylamin (I-1)

Nas%
N Br N S\;<
| - i —
H,NT N
1-1

HN" N NaOH, DMSO
120 °C
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Hbn hop gém 5-bromo-pyridin-2-ylamin (300 mg, 1,73 mmol) trong DMSO (3
mL) dugc bd sung natri 2-metyl-2—propanthiolat (388 mg, 3,47 mmol) va NaOH (35
mg, 0,87 mmol). Hon hop dugc khir khi bang Ar trong 20 phit. Hon hop phan tmg
dugc bd sung L-prolin (100 mg, 0,870 mmol) va Cul (330 mg, 1,73 mmol) va phan
g dugc gia nhiét dén 120°C trong 12 gio trong binh gan kin. Sau d6, phan (g dugc
lam ngudi xudng nhiét do trong phong, rét vao nudce da, va chiét bang EtOAc (2x).
Dung mdi duoc loai bo dudi ap sudt giam dé tao ra 200 mg S-tert-butylsulfanyl-

pyridin-2-ylamin (I-1) thd dwoc sir dung ma khong can tinh ché thém.

Diéu ché 5-tert-butylsulfanyl-pyrazolo[1,5-ajpyridin (I-2)

~ BT LiIHMDS ~ S
S + HS —_— S
NN Pd(OAc),, DPPF NN

DME, 90 °C 1-2

Dung dich duoc khudy chita 5-bromo-pyrazolo[1,5-a]pyridin (2,0 g, 10,1 mmol)
trong DME (30 mL), & 0°C, dugc bd sung lithi bis(trimetylsilyl)amit & dang dung dich
IM trong THF (24 mL, 25 mmol)). Trong mdt binh khéc, paladi(Il) axetat (227 mg,
1,01 mmol) va dppf (2,0 g, 3,6 mmol) duoc két hop trong DME (30 mL) va khudy &
nhiét d6 trong phong trong 10 phut. Sau do, hai dung dich nay dugc két hop & nhiét do
trong phong, va xir Iy bang 2-metyl-2-propanthiol (2,0 g, 22 mmol). Phan tmg duoc
gia nhiét dén 90°C va khudy trong 2 gio. Sau d6, phan ung dugc 1am ngudi xubng
nhiét do trong phong, dugc pha lodng bang nuéc, va chiét bang FtOAc (2x). Lép hitu
co duoc rira béng nu6e mubi, 1lam khé béng NazS0s4, va co dudi ap suét giam. Can
duogc tinh ché bang sic ky cot silicagel nhanh dé tao ra 1 g 5-tert-butylsulfanyl-
pyrazolo[1,5-a]pyridin (I-2).

Piéu ché 6-(oxetan-3-ylsulfanyl)-imidazo[1,2-alpyridin (1-3)

— SH —
NF:\N (g Cs,CO;4 NF:\N
+ _ >
]
IM o Cul, NMP \l M
130 °C, Vi séng S 13

Hdn hop gém 6-iodo-imidazo[1,2-a]pyridin (800 mg, 3,30 mmol), dong iodua
(62 mg, 0,33 mmol), xesi cacbonat (2,1 g, 6,6 mmol), NMP (8 mL), va oxetan-3-thiol
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(325 mg, 3,6 mmol) dugc phun N> va day kin trong 6ng phan tmg vi séng. Hon hop
duoc gia nhiét & 130°C trong 30 phut trong thiét bi phan mg vi séng. Phan ing dugc
lam ngudi xudng nhiét do trong phong, loc qua xelit, va rira bang EtOAc. Nuéc loc
duogc pha lodng bang nudc, va chiét bang EtOAc (3x). Cac 16p hitu co thu gom duge
ria béng nude mudi, lam khod béng NaxSOy4, loc, va ¢o dudi ap sut giam. Cén thu
duoc duge tinh ché bang sic ky cot silicagel nhanh dé tao ra 283 mg 6-(oxetan-3-
ylsulfanyl)-imidazo[1,2-a]pyridin (I-3). -

Hop chét trung gian sau day duoc diéu ché theo cach gidng nhu néu trén biang

cach str dung cac nguyén li€u ban dau c6 ban trén thi truong:

Tert-butyl cua axit 3-(imidazo[ 1,2-a]pyridin-6-ylsulfanyl)-azetidin-1-carboxylic
(I-4)

Diéu ché 2-xyclopropyl-1-metyl-1H-imidazol (I-5)

[
0_o0

N HN
I HCI HNﬁ/A | N\7/4
— ——
MeOH _O HCl  HC,iPrOH N\
0°C
1-5-1 I-5

HC1 4N trong dioxan (7,3 mL, 29 mmol) & 0°C dugc bd sung tir tir xylopropan
carbonitril (1 mL, 13,5 mmol) & dang dung dich trong metanol khan (1,2 mL). Hbn
hop dugc khudy & nhiét do 0-5°C trong 3 gio, trong khoang thoi gian nay két tia tao ra.
Hbn hop duoc lam 4m dén nhiét do trong phong va dung dich dugc ¢ dudi ap suét
giam. MTBE (10 mL) dugc b sung vao, va hdn hop duoc khudy trong vai phut, sau

d6 loc dé tao ra 783 mg metyl este HCI ctia axit xyclopropancarboximidic (I-5-1).

Huyén phu dugc khudy chira hop chét I-5-1 (0,50 g, 3,9 mmol) trong
isopropanol (2,0 mL) duoc bd sung (2,2-dimetoxy-etyl)-metyl-amin (0,50 mL, 4,0
mmol). Hon hop try thanh gan nhu ddng nhit; sau do két tia gelatin tao ra. Hon hop
duoc 1am 4m dén 80°C trong 4 giv, sau d6 dé nguoi dén nhiét do trong phong va khudy
trong 12 gio nita. Sau d6, HC1 dac (1,1 mL, 13 mmol) dugc bd sung vao va hdn hop
duoc gia nhiét dén 80°C trong 45 phut. Hon hop dugc lam nguoi xubng nhiét do trong
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phong, va rét vao dung dich nudce bao hoa NaHCO3 (20 mL). Hdn hop duogc chiét
bang EtOAc (3x) va 16p hitu co dugc rira bang nuée mudi, 1lam khd bang Na;SOq, loc,

va co dé tao ra 212 mg 2-xyclopropyl-1-metyl-1H-imidazol (I-5).

Diéu ché 3-bromo-6-(oxetan-3-ylsulfanyl)-imidazo[1,2-a]pyridin (I-6)

N
~\ I}\Br
N_ N NBS | P
o >

\j\s /[J cloroform s

o]
1-6

Dung dich dugc khudy chira hop chat I-3 (242 mg, 1,20 mmol) trong cloroform
(4,2 mL) duoc bo sung NBS (208 mg, 1,20 mmol). Phén tmg duge khudy & nhiét do
trong phong trong 30 phut va sau d6 c6 dudi ap suit giam. Can thu dugc dugc tinh ché
bang séc ky cot silicagel nhanh dé tao ra 294 mg 3-bromo-6-(oxetan-3-ylsulfanyl)-
imidazo[1,2-a]pyridin (I-6).

Hop chéat trung gian sau dy duoc diéu ché theo cach gidng nhu néu trén bing
cach st dung hop chét I-4: tert-butyl este clia axit 3-(3-bromo-imidazo[1,2-a]pyridin-
6-sulfonyl)-azetidin-1-carboxylic (I-7)

Hop chét trung gian sau day dugc diéu ché theo cach gidng nhu néu trén bang
cach st dung hop chét I-17:
3-Bromo-6-(morpholin-4-sulfonyl)-imidazo[1,2-a]pyridin (I-8)

Hop chat trung gian sau dy duoc diéu ché theo cach giéng nhu néu trén bing
cach st dung hop chét I-18
3-Bromo-6-metansulfonyl-imidazo[ 1,2-a]pyridin (I-9)

Hop chét trung gian sau diy duoc diéu ché theo cach giéng nhu néu trén bang

cach str dung hop chét I-20
3-Bromo-6-tert-butylsulfanyl-imidazo[ 1,2-a]pyridin (I-10)
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Hop chét trung gian sau dy dugc diéu ché theo cach gidng nhu néu trén bing
cach sir dung hop chat 1-23
3-Bromo-5-(2-metyl-propan-2-sulfonyl)-pyrazolo[1,5-a]pyridin (I-11)

Hop chit trung gian sau diy duoc diéu ché theo cach gidng nhu néu trén bing
cach st dung hop chét I-16
3-Bromo-5-etansulfonyl-pyrazolo[1,5-a]pyridin (I-12)

Hop chét trung gian sau ddy dugc diéu ché theo cach giéng nhu néu trén bing
cach st dung hop chét I-19
3-Bromo-6-(4-metyl-piperazin- 1-sulfonyl)-imidazo[ 1,2-a]pyridin (I-13)

Hop chit trung gian sau day duoc didu ché theo cach gidng nhur néu trén bing
cach str dung hop chét I-5
5-Bromo-2-xyclopropyl-1-metyl-1H-imidazol (I-14)

Hop chit trung gian sau ddy duoc didu ché theo cach gibng nhu néu trén bang
cach sir dung hop chat I-32

3-Bromo-6-[ 1-(tert-butyl-dimetyl-silanyloxy)-1-metyl-etyl]-imidazo[ 1,2-
a]pyridin (I-15)

Diéu ché 5-etansulfonyl-pyrazolo[1,5-ajpyridin (I-16)

J Jo
s S)(:,)H\\oK

[e]
X DNPH = S RuCl;"H,0
‘ P EEE—— I _— < X —_—
N axetonitril N K,CO,4 \N’N _ NalO,

NH, DMF ACN, nuéc
1-16-1 1-16-2
- .
o ’ sCo
$=0 dung dich nudc HySO4 /<577 "y
ESES W A\
Q [e] _ N’N Pz
N’N P
1-16-3 1-16

Dung dich dugc khudy chira etylsulfanyl-pyridin (5,0 g, 36 mmol) trong
axetonitril (50 mL), & 0°C, dugc bd sung 2,4-di-nitrophenyl hydroxyl amin (DNPH)
(7,0 g, 35 mmol) theo vai phan. Phan tmg dugc lam 4m tir tir &n nhiét do trong phong
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va sau do gia nhiét dén 40°C trong 15 gio. Phan tmg dugc ¢ dudi ap suit giam dé tao

ra 5,0 g 4-etylsulfanyl-2H-pyridin-1-ylamin (I-16-1).

Dung dich dugc khudy chira hop chét I-16-1 thd (5,0 g, 32 mmol) trong DMF
(50 mL), dugc 1am lanh xuéng 0°C, duge bd sung K>COs3 (4,0 g, 29 mmol). Hon hop
phan ung duoc bo sung, timg giot, etyl propionat (3,0 g, 29 mmol) va phan tng dugc
lam 4m tir tir @én nhiét d6 trong phong. Sau 2 gid, phan tmg dugc pha lodng bang nude
va chiét bang EtOAc (3x). L6p hitu co thu gom duoc ¢ dudi ap suit giam dé tao ra

2,0 g etyl este cta axit 5-etylsulfanyl-pyrazolo[1,5-a]pyridin-3-carboxylic thd (I-16-2).

Dung dich dugc khudy chira hop chit I-16-2 (1,0g, 4,0 mmol) trong hdn hop
gém axetonitril (5,0 mL) va nudc (10,0 mL), 1am lanh xuéng 0°C, duoc bd sung
rutheni(IIT)clorua hydrat (826 mg, 4,0 mmol) va natri metaperiodat (2,0 mg, 9,0 mmol).
Sau 30 phut, phan ing dugc pha loang bing nudc va chiét bang EtOAc. Lép hiru co
duoc ¢ dudi ap sudt giam dé tao ra 500 mg etyl este ctia axit S-etansulfonyl-

pyrazolo[ 1,5-a]pyridin-3-carboxylic tho (I-16-3).

Dung dich dugc khuéy chira axit sulfuric (2,0 g) trong nuéc (4,0 mL), & 0°C,
duge bd sung tir tir hop chat 1-16-3 (1,0 g, 3,6 mmol). Phan tng dugc khudy & 90°C
trong 2 gio, sau d6 dugc lam ngudi xubng nhiét do trong phong. pH ctia hdn hop dugc
diéu chinh dén gia tri trung hoa bang cach bo sung dung dich NaOH 2N va sau d6
chiét bang DCM (2x). Céc 16p hitu co thu gom duogc ria bang nudc mubi, 1am kho
bang Na»SOq, va co duéi ap sudt giam. Can duoc tinh ché bang sdc ky cot silicagel

nhanh dé tao ra 298 mg 5-etansulfonyl-pyrazolo[1,5-a]pyridin (I-16).

Diéu ché 6-(morpholin-4-sulfonyl)-imidazo[1,2-a]pyridin (I-17)

N
)
N
Br\>\ 9 ' =
S~ X ~
o) + HCI + | IN - - )
/=0 8=
HN7 N7 o NS
o

-17
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Hbn hop gdm bromoaxetaldehyt dietyl axetal (383 uL, 2,50 mmol) va dung
dich nudc HC1 2M (1,4 mL, 2,7 mmol) dugc khudy & nhiét d6 trong phong trong 2 gid.
Sau do, phan g dugc gia nhiét dén 80°C trong 1 gid. Phan tng dugc lam lanh xubng
5°C va pH ctia hon hop duoc diéu chinh dén pH 8 bang cach bd sung natri bicacbonat
ran. Hon hop phan tmg duoc bd sung 5-(morpholin-4-sulfonyl)-pyridin-2-ylamin (300
mg, 1,2 mmol) va dung dich thu dwgc dugc lam 4m dén nhiét do trong phong va khudy
qua dém. Hon hop dugc ¢d duéi ap sudt giam va pha loang bing EtOAc (10 mL). Hon
hop dugc nghién bang séng siéu am va loc. Nuéc loc duge co duéi ap sudt giam va
can thu duoc duoc tinh ché bang sic ky cdt silicagel nhanh dé tao ra 165 mg 6-
(morpholin-4-sulfonyl)-imidazo[1,2-a]pyridin (I-17).

Céc hop chét trung gian sau diy dugc diéu ché theo cach gidng nhur néu trén

bang cach sir dung nguyén liéu c6 ban trén thi truong:

6-Metansulfonyl-imidazo[1,2-a]pyridin (I-18)

6-(4-Metyl-piperazin-1-sulfonyl)-imidazo[1,2-a]pyridin (I-19)

Hop chét trung gian sau diy dugc didu ché theo cach gidng nhu néu trén bing
cach st dung hop chét I-1

6-tert-Butylsulfanyl-imidazo[ 1,2-a]pyridin (I-20)

Piéu ché tert-butyl este ciia axit 3-(imidazo[1,2-a]pyridin-6-sulfonyl)-
azetidin-1-carboxylic (I-21)

>L ()
RuCI *H20 >
=0

A T Mo, S;

\1\ U ACN, nuéc \n/N/:// o

Dung dich dugc khudy chira hop chét I-4 (480 mg, 1,6 mmol) trong hdn hop
gbm axetonitril (20 mL) va nuéc (10 mL), & nhiét do trong phong, dugc bb sung
rutheni(III) clorua hydrat (19 mg; 0,1 mmol) va natri metaperiodat (2,0 g, 9,4 mmol).
Sau 1 gio, phan img dugc chiét bang EtOAc (3x), rira bang nudc mudi, 1am khod bing

Ns2S04, va ¢6 dudi ap sudt giam. Can dugce tinh ché bing sic ky cot silicagel nhanh dé
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tao ra 100 mg tert-butyl este cua axit 3-(imidazo[1,2-a]pyridin-6-sulfonyl)-azetidin-1-
carboxylic (I-21).

Hop chit trung gian sau day dugc diéu ché theo hop chit trung gian néu trén
bang cach st dung hop chit I-10:
3-Bromo-6-(2-metyl-propan-2-sulfonyl)-imidazo[1,2-a]pyridin (I-22)

Hop chét trung gian sau day dugc didu ché theo hop chét trung gian néu trén
béng céach st dung hop chét I-2
5-(2-Metyl-propan-2-sulfonyl)-pyrazolo[1,5-a]pyridin (I-23)

Piéu ché 3-bromo-7-metoxy-6-(2-metyl-propan-2-sulfonyl)-imidazo[1,2-aj-
pyridin (1I-24)

I NH, C'\)J\ I

; S 0 7
_—
TAcOH _N NaHCO /

EtOH, H,0 Pd(OAc), , dppf
NaOfBu, Dioxan
1-24-1 1-24-2

wgg i xﬁv wﬁy

1-24-3 1-24-4 1-24

Dung dich dugc khudy chira 4-metoxypyridin-2-ylamin (15 g, 121 mmol) trong
axit axetic (490 mL), & nhiét do trong phong, dugc bd sung tir tir brom & dang dung
dich 1M trong axit axetic (120 mL, 120 mmol). Sau 1,5 gi®, hon hop phan ung duge
loc va chét rdn thu gom dugc hoa tan trong EtOAc. Hon hop duge rira bang NaHCO3
bao hoa, tiép d6 1a nuée va sau d6 1a nuée mudi. Lop hitu co dugce 1am kho bang
Na>SOs khan, loc, va nuéce loc duogce cd dudi ap suét giam dé taora 15,1 g 5-bromo-4-

metoxypyridin-2-ylamin (I-24-1).

Dung dich duoc khudy chira hop chat I-24-1 (15 g, 74 mmol) trong hdn hop 4:1
cta etanol-nude (150 mL) dugce bd sung dung dich nurée chira cloaxetaldehyt (dung
dich nuéc 55%, 15 mL, 88,7 mmol), tiép d6 bd sung NaHCO; ran (7,4 g, 89 mmol).

Dung dich thu dugc duoc hdi luu trong 4 gid, sau d6 1am ngudi xubng nhiét o trong
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phong, pha lodng bang nudce, va chiét bang EtOAc (2x). Lép hitu co thu gom dugc lam
kho bang Na>SOs khan, loc, va ¢b dudi 4p sudt giam. Cin dugc tinh ché bang sic ky

cot silicagel nhanh dé tao ra 10,6 g 6-bromo-7-metoxy-imidazo [1,2-a]pyridin (I-24-2).

Huyén phil duoc khudy chira hop chét I-24-2 (13 g, 56 mmol) trong 1,4-dioxan
(360 mL) duoc bd sung NaOtBu (6,6 g, 69 mmol) va 2-metyl-2-propanthiol (7,74 g,
85,9 mmol). Hén hop thu duge duge khir khi bang Ar trong 5 phiit, sau d6 xir 1y bing
Pd(OAc): (250 mg, 1,14 mmol) va dppf (760 mg, 1,37 mmol). Phan img dugc gia
nhiét & 90°C trong 12 gid, sau d6 1am ngudi xubng nhiét do trong phong va loc. Nude
loc dugc pha loang bang nudc va chiét bang EtOAc (3x). Lép hitu co thu gom dugc
ria béng nuéc, tiép d6 1a nude mubi, sau d6 1am kho béng NaxSO4 khan, loc, va co
dudi ap sudt giam. Can duge tinh ché bang sic ky cot nhanh dé tao ra 10,4 g 6-tert-

butylsulfanyl-7-metoxy-imidazo [1,2-a]pyridin (I-24-3).

Dung dich duoc khudy chira hop chét 1-24-3 (6,0 g, 25 mmol) trong hdn hop
1:1 cuia MeOH : nuéc (60 mL), & 0°C, duoc bd sung Oxone® (47 g, 76 mfnol). Hoén
hop thu dugc duge khudy két hop v6i 1am 4m dén nhiét do trong phong trong 1 gio.
Hon hop duoc loc va dém loc dugc rira béng EtOAc. pH cua nudc loc thu gom duoc
didu chinh dén gia tri trung hoa bang cach bd sung sung dich NaHCO3 bao hoa, sau d6
chiét bang EtOAc. L6p hitu co thu gom dugc rira bang nudc, 1am kho bang Na>SOq4
khan, loc, va cd duéi 4p sudt giam. Can duoc tinh ché bang sic ky cot silicagel nhanh
dé tao ra 6,0 g 7-metoxy-6-(2-metyl-propan-2 sulfonyl) imidazol [1,2-a] pyridin (I-24-
4).

Dung dich dwgc khudy chira hop chat I-24-4 (6,0 g, 18,6 mmol) trong DMF (30
mL) dugc bd sung NBS (3,3 g, 18,6 mmol). Hén hop thu dugc duge khudy & nhiét do
trong phong trong 30 phut, sau d6 dugc pha lodng bing nudc va chiét bang EtOAc.
L6p hitu co dugce rira béng nudc (4x), tiép d6 1a nudc mudi, sau d6 1am kho béng
Na2SO4 khan, loc, va cd duéi ap suét giam. Can dugc tinh ché béng sdc ky cot silicagel
nhanh dé tao ra 5,5 g 3-bromo-7-metoxy-6-(2-metyl-propan-2-sulfonyl)-imidazo[1,2-
a]pyridin (I-24).
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Piéu ché metylamit ciia axit 3-bromo-imidazo[1,2-a]pyridin-6-carboxylic (I-
25)

H
o] — —N

MeNH,, HATU >/,_<:__>\
HO@N Eaakalba A WV
% Et,N, DMF )%

Br Br
1-25

Dung dich dugc khudy chira axit 3-bromo-imidazo[1,2-a]pyridin-6-carboxylic
(130 mg, 0,540 mmol) trong DMF (2,1 mL), & nhiét do trong phong, dugc bb sung
Et:N (376 pL, 2,7 mmol), tiép d6 Ia dung dich metylamin trong EtOH (33% khoi
luong, 101 mg, 1,1 mmol), va HATU (308 mg, 0,81 mmol). Phan tng duogc khuéy 0
nhiét do trong phong trong 18 gid, sau do pha loang bang nuéc va chiét bang EtOAc
(3x). Lép hitu co duge rira bing nudc, tiép do6 1a nudce mudi, sau d6 1am kho bang
Na2SOs, loc, va c6 dudi ap suét giam. Cin thu dugc dugc tinh ché bang sic ky
silicagel nhanh dé tao ra 83 mg metylamit cda axit 3-bromo-imidazo[1,2-a]pyridin-6-

carboxylic.
Hop chit trung gian sau day duoc diéu ché theo cach gidng nhu néu trén bang
cach sir dung amin c6 ban trén thi trurong:

Dimetylamit clia axit 3-bromo-imidazo[1,2-a]pyridin-6-carboxylic (I-26)

Didu ché amit ciia axit 5-bromo-thiazol-2-carboxylic (I-27)

( HN o}
0._0 f
:/[ + NH3—> S SN
S"ON —
)—_‘/ Br>_/

Br
1-27

Dung dich dugc khudy chira etyl este ctia axit 5-bromo-thiazol-2-carboxylic
(100 mg, 0,42 mmol) duoc bd sung vao dung dich amoniac 7M trong MeOH (3,0 ml,
21 mmol). Phan tng duoc khudy & 80°C trong 12 gidr trong binh gan kin, sau d6 lam
ngudi xudng nhiét d6 trong phong va cd dudi ap sudt giam dé tao ra 88 mg amit cta

axit 5-bromo-thiazol-2-carboxylic (I-28).
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Hop chét trung gian sau day dugc diu ché theo cach gidng nhu néu trén bang
cach st dung amin c6 ban trén thi trudng:

Metylamit cta axit 5-bromo-thiazol-2-carboxylic (I-29)

Piéu ché 3-bromo-6-[1-(tert-butyl-dimetyl-silanyloxy)-etyl]-imidazo[1,2-
aJpyridin (1I-30)

/~ Axetaldehyt N/ﬁ TEDMISCI
NN iPrMgCl * LiCl ) N/ Imidazol
K\J\ THF, -20°C N OH  DMF/DCM
|
1-30-1
N/\ﬁN Br
K\JY _omes NGO
(0]
g~ cloroform |
;SI\’< @v/o\ _
Si
<
1-30-2 1-30

Dung dich duoc khudy chia 6-iodo-imidazo[1,2-a]pyridin (3,8 g, 16 mmol)
trong THF (204 mL) & -20°C duoc bd sung iPPrMgCl * LiCl & dang dung dich 1,3 M
trong THF (14,5 mL, 18,8 mmol). Sau khi khuéy trong 20 phut, dung dich chira
axetaldehyt SM trong THF (4,1 mL, 20 mmol) duoc bd sung vao. Phan ting dugc
khudy trong 5 phit & -20°C va sau d6 bé 1am lanh duoc loai bo va hdn hop duge lam
4m dén nhiét do trong phong. Sau 1,5 gid, phan (g dugc pha lodng bang dung dich
nuée bdo hoa natri bicacbonat (2 mL) sau d6 ¢6 dudi 4p suat giam. Can thu dugce dugc
tinh ché bing sic ky cot silicagel nhanh dé tao ra 2,1 g 1-imidazo[1,2-a]pyridin-6-yl-
etanol (I-30-1).

Hbn hop gdm hop chét I-30-1 (3,0 g, 18,5 mmol), TBDMSCI (4,0 g; 27 mmol),
va imidazol (2,0 g, 30 mmol) dugc hoa tan trong hdn hop 9:1 cia DMF:DCM (60 mL).
Phén Gng dugc khudy & nhiét do trong phong trong 3 gio, sau d6 cd dudi ap suit giam.
Can thu duge duge tinh ché bing sic ky cot silicagel nhanh dé tao ra 4,26 g 6-[1-(tert-
butyl-dimetyl-silanyloxy)-etyl]-imidazo[ 1,2-a]pyridin (I-30-2).

Dung dich dugc khudy chira hop chét I-30-2 (4,3 g, 15 mmol) trong cloroform
(55 mL), & nhiét do trong phong, dugc bd sung NBS (2,7 g, 15 mmol). Sau 25 phut,
phan tmg dugc pha lodng bang dung dich NaHCOs bao hoa va chiét bing EtOAc (3x).
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Céc 16p hiru co thu gom duoc rira bang nude mudi, 1am kho bang NaySO4 khan, va cd
dudi ap sudt giam. Can dugce tinh ché bang sic ky silicagel nhanh détaora 53 g3-
bromo-6-[1-(tert-butyl-dimetyl-silanyloxy)-etyl]-imidazo[ 1,2-a]pyridin (I-30).

Hop chét trung gian sau ddy dugc diéu ché theo cach giéng nhu néu trén bang
cach sir dung aldehyt c6 ban trén thi truong:

3-Bromo-6-[(tert-butyl-dimetyl-silanyloxy)-(tetrahydro-pyran-4-yl)-metyl]-
imidazo[1,2-a]pyridin (I-31)

Diéu ché 2-Imidazo[1,2-a]pyridin-6-yl-propan-2-ol (I-31)

N N
Z A 2
MeMgBr
S N\/) _ N N\/)
THF
(0] OH

1-31
Dung dich dwoc khudy chira 1-imidazo[1,2-a]pyridin-6-yl-etanon (710 mg, 4,4
mmol) trong THF (35 mL), & -78°C, dugc bd sung MeMgBr & dang dung dich trong
THF (3M, 1,6 mL, 4,8 mmol). Hon hop duoc lam 4m dén nhiét d6 trong phong qua
dém. Sau d6, hdn hop duoc lam nging bang dung dich NH4Cl bdo hoa, chiét bing
EtOAc (3x), va ¢b du6i ap sudt giam. Cian dugc tinh ché bang sic ky cot silicagel

nhanh dé tao ra 576 mg 2-imidazo[1,2-a]pyridin-6-yl-propan-2-ol (I-31).

Diéu ché 6-[1-(tert-butyl-dimetyl-silanyloxy)-1-metyl-etyl]-imidazo[1,2-
ajpyridin (I-32)

N/j TBDMSCI N/j\‘
KHMDS )
OH THF -
<
1-32

Dung dich dwgc khudy chira hgp chat I-31 (467 mg, 2,70 mmol) trong THF (6,0
mL), & nhiét do trong phong, duoc bd sung, timg giot, KHMDS & dang dung dich
trong toluen (0,5 M, 5,3 mL, 2,6 mmol). Hbén hop nay dugc bo sung dung dich chira
TBDMSCI (400 mg, 2,65 mmol) trong THF (4 mL). Sau 1,5 gio, phan tmg dugc pha
lodng bang nudce va chiét bang EtOAc (3x). L6p hitu co dugc rira bang nudc mudi,

lam kho béng NazSOq4, loc, va ¢6. Can duogc tinh ché béng sic ky cot silicagel nhanh dé
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tao ra 400 mg 6-[1-(tert-butyl-dimetyl-silanyloxy)-1-metyl-etyl]-imidazo[1,2-a]pyridin
(I-32).

Diéu ché 3-bromo-5-(2-metyl-propan-2-sulfinyl)-4,5,6, 7-tetrahydro-
pyrazolo[1,5-ajpyrazin(I-33)

Qé 0
=Cl
HN/\\ X \\S‘N/\\
Nep Q< Ney
_ \ ! \ !
H—CI \\g) pcmM i
Br 0— nhiét d6 trong phong Br
1-33

Hdn hop gém 3-bromo-4,5,6,7-tetrahydro-pyrazolo[ 1,5-a]pyrazin hydroclorua
(0,90 g, 3,8 mmol) va trietylamin (2,3 g, 22,6 mmol) trong diclometan khan (20 mL),
& 0°C, duoc bd sung 2-metyl-propan-2-sulfinyl clorua (1,3 g, 9,4 mmol). Sau khi
khudy 16 gid, phan tmg duoc pha lodng bang nudce (5 mL) va chiét bang DCM (3x).
Céc chét chiét hitu co thu gom dugc 1am kho (Na2SO4), loc va cd duéi ap suit giam.
Can dugc tinh ché bang sic ky silicagel nhanh dé tao ra 0,9 g 3-bromo-5-(2-metyl-
propan-2-sulfinyl)-4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyrazin (I-33).

Diéu ché 3-bromo-5-(2-metyl-propan-2-sulfonyl)-4,5,6, 7-tetrahydro-
pyrazolo[1,5-apyrazin(1-34)

A<S\N/\\N m-CPBA §< ~N N\N
“N
5 pow 5
Br

nhiét d6 trong phong Br

Dung dich chira hop chét 1-33 (0,9 g, 2,9 mmol) trong DCM khan (20 mL)
duge bd sung mCPBA (0,76 g, 4,4 mmol). Sau khi khudy trong 16 gid, dung dich
nuéc natri sulfit bao hoa (2 mL) duoc bd sung vao va phan tng dugc khudy trong 30
phut. Sau do, phan ing dugc chiét bang DCM (3 x 20 mL) va céc chét chiét hiru co
thu gom duoc lam kho (Na2SOs), loc, va co dudi ap suét giam. Can dugc tinh ché bang
sic ky silicagel nhanh dé tao ra 0,7 g 3-bromo-5-(2-metyl-propan-2-sulfonyl)-4,5,6,7-
tetrahydro-pyrazolo[1,5-a]pyrazin (1-34).
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Diéu ché 3-bromo-7-(2-metoxyetoxy)imidazo[1,2-aJpyridin (I-35)

ON o koteu fhvos
A -Bu i
| \N _o ~ cl L0 UNH,
Z /O\/\OH _N 60 °C _N
1-35-1 1-35-2
i o 0o
N N
HAN O So T /\) NBS,DMF 07 ™ Y PP
- = s N-Z - > s UN /
75°C s
I-35-3 1-35

Dung dich dugc khudy chira 2-clo-4-nitro-pyridin (8,0 g, 50 mmol) trong 2-
metoxyetanol (9,9 mL, 130 mmol), & 0°C, dugc bd sung KOt-Bu (6,2 g, 55 mmol) theo
vai phan. Sau khi b6 sung, hdn hop phan ting dugc khudy & nhiét d6 mdi truong trong
3 gir. Hon hop phan g dugc cho phan b gitra DCM va nudc, va sau d6 céc 16p
dugc tach. Lép nude duoe chiét bang EtOAc (2x) va 16p hitu co thu gom dugce ria
bang nude mudi, 1am kho bang MgSOskhan, va c6 dudi ap sudt giam dé taora 5,2 g 2-
[(2-clo-4-pyridyl)oxy]etanol (I-35-1) dugc su dung trong cac bude tiép theo ma khong

can tinh ché thém.

Hbn hop gdm hop chat I-35-1 (2,9 g, 15 mmol), Pdx(dba)s (0,28 g, 0,31 mmol),
va X-Phos (0,29 g, 0,62 mmol) trong THF kho (30 mL) dugc khir khi bang argon
trong 10-15 phut. Hon hop nay dugc bd sung, ting giot, dung dich chira LIHMDS
trong THF (32,5 mL, 32,6 mmol, 1M). Sau do, hén hop thu dugc dugc gia nhiét dén
60°C. Sau 18 gi®, hon hop phan ting dugc lam ngudi xubng nhiét 6 trong phong va
HCI 1M (20 mL, 20 mmol) duoc bd sung vio. Dung dich thu duge dugc ria bang
MTBE (50 mL) va 16p hitu co dugc tach ra. Lop nude duge 1lam cho c6 tinh bazo dén
pH~11 bang cach bd sung dung dich nu6c NaOH 6M, va sau d6 chiét bang EtOAc
(3x). L6p hiru co thu gom dugc rua bang nudce, lam kho bang MgSOs khan, va ¢d dudi
ap suét giam dé tao ra 2,1 g 2-[(2-amino-4-pyridyl)oxy]etanol (I-35-2) dugc sir dung

trong cac bude tiép theo ma khong can tinh ché thém.

Dung dich dugc khudy chira hop chat I-35-2 (4,0 g, 24 mmol) trong THF (40
mL) dugc b sung dung dich nuéc 2-cloaxetaldehyt (6,8 g, 48 mmol, dung dich nudce
55%). Hon hop dugc gia nhiét dén 75°C trong binh gén kin trong 18 gid. Sau d6, hon
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hop dugce lam ngudi xubng nhiét d6 mdi trudng va duge cho phan bb giita EtOAc (3 x
50 mL) va dung dich nuéc NaHCO3 bao hoa (100 mL). Lép hitu co thu gom dugc rira
bing nuéc mubdi (100 mL), 1am kho bing MgSO4khan, va o dudi ap suit giam d tao
ra 1,8 g 7-(2-metoxyetoxy)imidazo[ 1,2-a]|pyridin (I-35-3) dugc su dung trong cac

buéce tiép theo ma khong can tinh ché thém.

Dung dich dugc khudy chira hop chét 1-35-3 (1,3 g, 6,8 mmol) trong DMF (15
mL) duge bd sung NBS (1,2 g, 6,8 mmol) theo mot phéan. Hon hop thu duge dugc
khudy & nhiét 46 méi trudong trong 5 phut, sau d6 pha loang bang dung dich nudc natri
thiosulphat bio hoa (150 mL) va sau d6 chiét bang EtOAc (3 x 50 mL). Lép hitu co
thu gom dwgc rira bang nuwde mudi, lam kho bing MgSO4 khan, ¢6 dudi ap suat giam.
Cin duoc tinh ché bang sic ky cot silicagel nhanh dé tao ra 1,1 g 3-bromo-7-(2-
metoxyetoxy)imidazo[1,2-a]pyridin (I-35).

Piéu ché N-xyclopropyl-4-metyl-3-(1H-pyrazol-4-yl) benzamit (I-36)

o \7<
y-0
N
o )
i | NH, EDC,HOBt /\ 7 I%(C" 0 , N\N
HO)J\©1 + _ H)KEI - AN Y
PdCl,dppf H
Na,CO,
1-36-1 1-36

Dung dich dugc khudy chira axit 3-iodo-4-metyl-benzoic (42 g, 160 mmol)
trong DMF (400 mL), ¢ nhiét d¢ trong phong, duoc bd sung EDC HCI (92 g, 481
mmol), tiép d6 1a HOBt (32 g, 240 mmol). Hon hop phén tng dugc khudy trong 30
phit, tiép d6 bd sung xyclopropylamin (13,3 mL, 192 mmol) va DIPEA (140 mL, 802
mmol). Sau 16 gid, phan tng dwoc lam ngimg bang nude va chiét bang EtOAc. Lép
hitu co thu gom dwoc rira bang nude mubi, lam khd bang MgSO4 khan, va 1am bay hoi
dudi ap suét giam. Nguyén liéu thé dugc rira bang EtOAc 20% trong hexan (200 mL)
dé tao ra 45g N-xyclopropyl-3-iodo-4-metyl-benzamit (I-36-1).

Dung dich chta hop chét I-36-1 (20 g, 66,4 mmol) trong 1,4-dioxan (500 mL),
& nhiét 46 mdi truong, duoc bd sung tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrazol-1-carboxylat (23,4 g, 79,7 mmol), tiép d6 1a Na,COs (21,1g,
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199 mmol) va nuée (150 mL). Hon hop phan tng dugc khir khi va nap lai nito hai lan.
PdClx(dppf) (5.4 g, 6,6 mmol) dugc bd sung vao va hdn hop phan tmg dugc gia nhiét
& 110°C trong 4 gi. Hon hop phan tmg dugc 1am lanh va 1am bay hoi dudi ap suét
giam. Can tho dugc tinh ché bang séic ky cot nhanh trén silicagel (tich rira véi 3%
MeOH trong EtOAc) dé tao ra 15,2 g N-xyclopropyl-4-metyl-3-(1H-pyrazol-4-
yl)benzamit (I-36).

Céc hop chét trung gian sau ddy dugc diéu ché theo quy trinh chung néu trén
bang cach sir dung axit benzoic c6 ban trén thi trudng:

N-xyclopropyl-2-flo-4-metyl-5-(1H-pyrazol-4-yl)benzamit (I-37)

4-clo-N-xyclopropyl-2-flo-5-(1H-pyrazol-4-yl)benzamit (I-38)

Axit benzoic ban dau dé diéu ché hop chat trung gian I-37 duoc tao ra theo cach

sau day:

Diéu ché axit 2-flo-5-iodo-4-metyl-benzoic (I-1A)

0 H,SO, socl, 0
F F

[-1-2
l Pd/C

EtOAc
Isoamyl nitrit

)ﬁiji NaOH /Uj@i Cul, ACN )ﬁ@

11-4

Dung dich dugc khudy chira axit 2-flo-4-metyl benzoic (26 g, 168 mmol) trong
H,S04 dic (260 mL) duge bd sung ting giot hdn hop nitrat hoa vira méi didu ché
[H2SO4 dic (10,7 mL) + HNOs3 70% (11,9 mL)] & 0°C trong 45 phit. Dung dich thu
dugc duoc khudy trong 3 gior &@ 0°C. Hon hop phan ting dugc lam ngimng bang nuéc da.
Dung dich ddng nhat thu dugc duoc chiét bang etyl axetat. Lép hitu co thu gom duge
ria béng nude, nude mubi, lam kho béng MgSO4khan, loc va cd dudi ap suét giam dé

tao ra 30g axit 2-flo-4-metyl-5-nitro-benzoic thd (I-1-1).
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Dung dich dugc khudy chira hop chét I-1-1 (30 g, 150 mmol) trong metanol
(300 mL) dugc bd sung thionyl clorua (22,5 mL, 301 mmol) timg giot & 10°C. Dung
dich thu dugc duge 1am 4m dén nhiét do hdi lwu. Sau 12 gio, dung mdi dugce cd dudi
ap sudt giam va cin tho dugc cho phan bb giira etyl axetat va nuéc. Lép hitu co duoc
tach va rira béng dung dich NaHCO3 bao hoa, nude, nude mudi, 1am kho béng MgSOg4
khan, loc va c6 du6i 4p sudt giam dé tao ra 30 g metyl 2-flo-4-metyl-5-nitro-benzoat
(I-1-2).

Dung dich chira metyl I-1-2 (30 g, 141 mmol) trong metanol (600 mL) duoc
nap vao binh 4p suét Parr 2 lit. Sau do, paladi, 10% trén cacbon (3 g, 28 mmol), dugc
bd sung vao trong khi quyén nito. Binh phan Gng Parr dugc dt trong khi quyén hydro
(45 psi (310,26 KPa)). Sau 12 gid, hdn hgp phén tmg duge loc qua xelit va nudc loc
duogc co dudi ap suat giam dé tao ra 26 g metyl 5-amino-2-flo-4-metyl-benzoat (I-1-3).

Dung dich dugc khudy chira hop chat I-1-3 (26 g, 142 mmol) trong axetonitril
(540 mL) & -5°C duoc bo sung timg giot isoamyl nitrit (21,7 g, 184 mmol). Sau 5 phut,
ddng (I) iodua (56 g, 369 mmol) dugc bd sung timg phan vao hdn hop phan g va
hdn hop thu duge dugc gia nhiét tir tir dén 65°C trong 2 gid. Dung dich dugc loc qua
xelit va nudce loc duge co dudi 4p sudt giam. Sic ky cot nhanh (silical gel, tach rira véi
5% etyl axetat trong hexan) tao ra 20 g metyl 2-flo-5-iodo-4-metyl-benzoat (I-1-4).

Dung dich dugc khudy chira hop chét I-1-4 (20g, 68 mmol) trong THF: MeOH:
H,0 (1:1:1, 300 mL) duoc bd sung NaOH ran (4g, 102 mmol) & nhiét do trong phong.
Dung dich thu dugc dugc khudy trong 3 gio & nhiét do trong phong. Dung mdi duge
b du6i ap suét giam va cian dugc pha lodng bang nude (500 mL) va rira Béng etyl
axetat (2x 150 mL). pH cta 16p nuée duoc diéu chinh dén pH 2 bang cach b sung
dung dich nuéc HC1 10% va sau d6 chiét bang DCM (3 x 150 mL). Lép hitu co thu
gom dugc rira bang nude (2 x 100 mL), nudc mudi (200 mL), 1am khd bang MgSO4

khan, loc va ¢ du6i 4p suét giam dé tao ra axit 2-flo-5-iodo-4-metyl-benzoic (I-1A).

Diéu ché N-Xyclopropyl-3-(1H-imidazol-4-yl)-4-metyl-benzamit (I-39)
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Hdn hop gdm N-Xyclopropyl-4-metyl-3-(4,4,5,5-tetrametyl-
[1,3,2]dioxaborolan-2-yl)-benzamit (1,0 g; 3,2 mmol), 4-Bromo-1-trityl-1H-imidazol
(1,4 g; 3,54 mmol), dung dich K2CO3 2M trong nudce (4,0 ml; 8,05 mmol), va
tetrakis(triphenylphosphin)paladi(0) (428,0 mg; 0,37 mmol) trong dioxan (13,4 ml)
dugc khtr khi va nap lai nito trong lo vi song. Phan g duoc gia nhiét trong thiét bi
phan tmg vi séng & 130°C trong 30 phut. Hon hop duge pha loang bang nudc va chiét
béng EtOAc. Pha hiru co duogc rira béng nude mudi, 1am kho bﬁng Na2S04, loc, va ¢o
dudi ap suét giam. Can thu dugce dugc tinh ché bang sic ky silicagel nhanh dé tao ra
N-Xyclopropyl-4-metyl-3-(1-trityl- 1H-imidazol-4-yl)-benzamit I-39-1 (1,0g).

Dung dich chira hop chit I-39-1 (1g; 2,1 mmol) trong diclometan (11,7 ml)
dugc bd sung TFA (2,0 ml). Hon hop duoc khudy & nhiét do trong phong trong 2 gio.
0,5 mL TFA nita dugc bd sung vio va phan tig duoc khudy trong 1 gio nita. pH clia
hén hop duge didu chinh dén pH 8 bang cach bd sung dung dich NaHCO3 bao hoa.
Hbn hop duoc rira bang nude mudi, 1am kho bing Na2S04, loc, va co dudi ap suét
giam. Can thu dugc dugc tinh ché bang sic ky cot silicagel nhanh dé tao ra hop chat
(I-39) néu & d& muc (500mg).

Céc hop chét trung gian sau day dugc diéu ché theo quy trinh chung néu trén
bang cach sir dung axit benzoic c6 ban trén thi trudng:

N-xyclopropyl-2-flo-4-metyl-5-(1H-imidazol-4-yl)benzamit (I-39-2)

Diéu ché dimetylamit ciia axit 3-bromo-7-metoxy-imidazo[1,2-a]pyridin-6-

carboxylic (I-40)
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Dung dich chira 4-Metoxy-pyridin-2-ylamin (45 g; 0,362 mol; 1,0 duong luong)
trong HOAc (1000 mL) duoc bd sung timg giot dung dich chtra Br2 (57,9 g; 0,362 mol;
1,0 duong lugng) trong HOAc (260 mL) trong vong 0,5 gio. Mot luong 16n chét ran
mau tring dugc tao ra. Hon hop thu duge dugc khudy ¢ 18°C trong 1,5 gio. Sau khi
loc, banh loc duoc hép thu bing EtOAc (1500 mL) va rira bang NaHCO3 bao hoa (500
mLx2), nuée (300 mL) va nude mudi (200 mL), 1am kho bang NaxSOs, loc va ¢d dé
tao ra 5-Bromo-4-metoxy-pyridin-2-ylamin (53,0 g; 0,261 mol) & dang chét rdn mau
tring, duoc sir dung trong budc tiép theo ma khong can tinh ché.

Dung dich chita 5-Bromo-4-metoxy-pyridin-2-ylamin (53 g, 0,261 mol, 1,0
duong lugng) trong EtOH:H20 = 4:1 (500 mL) dugc bd sung clo-axetaldehyt (24,589
g, 0,313 mol, 1,2 duong lugng), sau d6 NaHCOs (26,3 g, 0,313 mol, 1,2 duong luong)
duoc bd sung vao. Hon hop thu duge duge gia nhiét dén 90°C trong 4 gio. Sau khi lam
ngudi dén nhiét d¢ trong phong, dung méi hitu co duge lam bay hoi. Can dugc chiét
bang DCM (200 mL x 3). Lp hitu co duoc thu gom, 1am khé bang Na>SO4, loc va co.
San pham thd duoc tinh ché bang sic ky silicagel (DCM:MeOH=50:1) dé tao ra hop
chét 6-Bromo-7-metoxy-imidazo[1,2-alpyridin (39 g, 66%) & dang chét rin mau nau.

Dung dich chtra 6-Bromo-7-metoxy-imidazo[1,2-a]pyridin (34,9 g, 0,154 mol,
1,0 duong lugng) trong MeOH (350 ml) va toluen (350 ml) dugc bd sung TEA (23 g,
0,231 mol, 1,5 dwong luong), sau d6 Pd(dppf)Cl2 (11,2 g, 0,015 mol, 0,1 duong lugng)
duoc b sung dudi khi quyén Na. Hn hop thu dugc duge gia nhiét dén 80°C dudi khi
quyén CO (3 MPa) trong 16 gio. Dung m6i dugc loai bo dudi chan khong. Cin dugc
tinh ché bang sic ky cot (DCM) va rira bang PE:EA=1:1 (20 mL) dé tao ra metyl este
cua axit 7-metoxy-imidazo[ 1,2-a]pyridin-6-carboxylic (20 g, 63%) ¢ dang chét rin
mau nau.

Dung dich chtra metyl este cta axit 7-Metoxy-imidazo[ 1,2-a]pyridin-6-
carboxylic (20 g, 97 mmol, 1,0 duong lugng) trong CHCl3 (400 ml) dugc bd sung
NBS (17 g, 97 mmol, 1,0 duong luong) ¢ -10°C dudi khi quyén N>. Dung dich thu
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duoc duge lam 4m dén 0°C va khudy trong 20 phit. Sau khi pha loéﬁg bang DCM
(400 mL), dung dich thu dugc dugc rira bang nuéc (200 mL x 2) va nudec mudi (300
mL). Lép hitu co duoc tach, 1am kho bing Na»SOs, loc va c6. Can dugc rira bang hdn
hop dung méi PE: EA=1:1 (500 mL) va DCM (100 mL) dé tao ra hop chat metyl este
cua axit 3-Bromo-7-metoxy-imidazo[ 1,2-a]pyridin-6-carboxylic (15,5 g, 54 mmol) &
dang chét rin mau nhat. '

Metyl este cua axit 3-bromo-7-metoxy-imidazo[1,2-a]pyridin-6-carboxylic (2 g,
7 mmol) duoc hoa tan trong THF (40 mL), sau d6 3,5 mL dung dich nuéc HCI 6N
dugc bd sung vao. Hon hop duge gia nhiét & 60°C trong 2 ngay. 3,5 mL HCI 6N nita
dugc bd sung vao. Phan tng duoc gia nhiét trong mot ngay nita. Sau khi lam ngudi
xubng nhiét do trong phong, dung moi dugc 1am bay hoi dé tao ra san pham tho axit 3-

Bromo-7-metoxy-imidazo[ 1,2-a]pyridin-6-carboxylic & dang mudi HC1 (2,2 g, 60%).

Mudi HCI néu trén cta axit 3-Bromo-7-metoxy-imidazo[1,2-a]pyridin-6-
carboxylic (2,2 g) dugc trung hoa bang NaHCOj; bao hoa cho dén khi pH=7. Chét rin
duogce loc va rira bang nudc. Chét ran duoc 1am kho dudi chan khong cao. Sau do, duge
hoa tan trong DMF (20 mL), EtsN (3 mL, 21 mmol) va dimetylamin HCI1 (700 mg, 8,6
mmol) dugc bd sung vao, tiép d6 bd sung HATU (2,4 g, 6,4 mmol). Viéc khqu duoc
tiép tuc & nhiét d6 trong phong qua dém. Phan tmg dugc bd sung nudc, chiét bang
EtOAc, rira bﬁng nuée, nude mubi, 1lam kho béng NazS0s4, loc va ¢d. Can dugc tinh
ché bing séc ky silicagel (0-10% MeOH trong DCM) dé tao ra hop chét dimetylamit
cua axit 3-Bromo-7-metoxy-imidazo[ 1,2-a]pyridin-6-carboxylic (I-40) (1,24 g, 76%).

Diéu ché N-xyclopropyl-2-flo-4-metyl-5-[1-(6-piperidin-4-yl-imidazo[1,2-
a]pyridin-3-yl)-1H-pyrazol-4-yl]-benzamit di-hydroclorua (I-41)

| "N-Boc PdIC, H. 0
PinB/C/ % L NBS, CHCI
MeOH Z J( \ 5
Oy —— Ny L2 N ok
N= PdPhP).CL,  NTN =

Cs,CO,4

2HCI
I-41
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Hdn hop gdm 6-Bromo-imidazo[1,2-a]pyridin (20 g, 0,102 mol, 1,0 duwong
lwong), este boronic (37,66 g, 0,122 mol, 1,2 duong lwgng) va Cs2CO3 (65,98 g, 0,203
mol, 2,0 duong luong) trong dioxan (300 mL) va H2O (30 mL) dugc bb sung
Pd(PPh3):Cl> (7,13 g, 0,01 mol, 0,1 duong lugng) & nhiét do trong phong dudi Na.
Hdn hop dugc gia nhiét dén 100°C va khudy trong 15 gi¢r duéi Na. TLC va LCMS cho
thdy phan @ng da két thiic. Phan Gng duoc loc qua dém xelit va rira bang DCM (3 x
500 mL). Nudc loc dugc co trong chan khong dé tao ra san phém tho, dugc tinh ché
bang sic ky cot silicagel (DCM:MeOH = 100:1 dén 30:1) dé tao ra tert-butyl este clia
axit 4-Imidazo[1,2-a]pyridin-6-yl-3,6-dihydro-2H-pyridin-1-carboxylic (26 g, 0,087

mol) & dang dau mau ndu.

Dung dich chira tert-butyl este ciia axit 4-Imidazol[1,2-a]pyridin-6-yl-3,6-
dihydro-2H-pyridin-1-carboxylic (52 g, 173,7 mmol, 1,0 dwong luong) trong MeOH
(3000 mL) duoc bd sung 10% Pd/C (20 g) dudi Ara. Hn hop phan tng duge khudy
dudi Ha (50 psi) & 20°C trong 10 gid. Hon hop duoc loc qua dém xelit va rira bang
MeOH (1500 mL), nude loc duge co trong chan khong dé tao ra san phém tho, san
phim nay duoc tinh ché bang sic ky cot silicagel (DCM:MeOH =300:1 dén 20:1)
thanh tert-butyl este cia axit 4-Imidazo[1,2-a]pyridin-6-yl-piperidin-1-carboxylic (50
g, 165,9 mmol) ¢ dang dau mau nau.

Dung dich dugc khudy chura tert-butyl este cta axit 4-Imidazo[1,2-a]pyridin-6-
yl-piperidin-1-carboxylic (1,5 g, 5 mmol) trong cloroform (15 mL) duoc bd sung NBS
(890 mg, 5 mmol). Dung dich duogc khudy & nhiét do trong phong trong 2 gi® va sau
d6 duogc c6. Can dugc pha loang béng EtOAc, rira béng NaHCOs, H,O, nude mudi va
b dé tao ra phin con lai, phan nay dugc tinh ché bang sic ky nhanh (25 g, 0-80%
EtOAc/heptan), tiép d6 sic ky pha dao (100 g, 10-100% H20/ACN, ca hai chira axit
formic 0,5%) dé tao ra hop chit tert-butyl cla axit 4-(3-Bromo-imidazo[1,2-a]pyridin-
6-yl)-piperidin-1-carboxylic (1,6 g, 85%).

Tert-butyl cta axit 4-(3-Bromo-imidazo[ 1,2-a]pyridin-6-yl)-piperidin-1-
carboxylic (1,55, 4,1 mmol), hop chat 1-37 (1,3 g, 4,9 mmol), Cul (388 mg, 2,0 mmol),
K3POs (1,7 g, 8,2 mmol) va trans-dimetylaminoxyclohexan (463 mg, 3,3 mmol) dugc
tao huyén phu trong DMF (15 mL) va hdn hgp dugc phun Ar. Hon hop nay sau d6
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duoc gia nhiét dén 65°C va duoc khudy qua dém. Hon hop duoc lam ngudi xubng
nhiét d trong phong, pha lodng bang EtOAc, rira bang H>O, nude mudi va ¢b dé tao
ra phan cin, phén nay dugc tinh ché bang sic ky nhanh (50 g, 0-100% EtOAc/heptan)
@& tao ra hop chét tert-butyl este clia axit 4-{3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-
metyl-phenyl)-pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-6-yl}-piperidin-1-carboxylic (1,4 g,
62%). A

Dung dich dugc khudy va 1am lanh (0°C) chira tert-butyl este cua axit 4-{3-[4-
(5-Xyclopropylcarbamoyl-4-flo-2-metyl-phenyl)-pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-
6-yl}-piperidin-1-carboxylic (1,4 g, 2,5 mmol) trong DCM (15 mL) va MeOH (5 mL)
dugc bd sung HCI 4N trong dioxan (10 mL). Hon hop dugc lam 4m dén nhiét do trong
phong qua dém. Dung dich dugc ¢o dé tao ra phﬁn can, phﬁn nay dugc lam kho trong

chan khong dé tao ra hop chit I-41 (1,32 g, 99%)

Cac hop chit cudi

Vi du 1: dimetylamit ciia axit 3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl-
phenyl)-pyrazol-1-yl]-7-metoxy-imidazo[1,2-a[pyridin-6-carboxylic

H
N~<{ E ’
o) N—]
I\
Br \N’ N‘N 1-37 ; (0]
%\N H N
/D - - ‘N
N@O Cul, phéi tir N—
0 K,PO,, 60 °C 7N
/ N= _ o)
(0]
1-40 /
1

| ng chét 1-40 (217 mg, 0.7 mmol), hop chat I-37 (170 mg, 0,7 mmol), Cul (50
mg, 0,3 mmol), KsPO4 (278 mg, 1,3 mmol) va trans-dimetylaminoxyclohexan (74 mg,
0,5 mmol) dugc tao huyén phu trong DMF (10 mL) va hén hgp duge phun Ar. Hoén
hop nay sau d6 dugc gia nhiét dén 60°C trong 6 gid, sau d6 & nhiét do trong phong qua
dém. Phan tng dugc loc, rua bang EtOAc va co. Phan cin duoc bd sung nudc, chiét
bang EtOAc, rira bang nudc va cd. Can dugce tinh ché bang HPLC pha dio (5-50%
ACN trong nudc véi axit formic). Cac phan doan tinh khiét duoc két hop va c6. Can
duoc hoa tan trong MeOH va cho di qua hdp chira bicacbonat dé tao ra hop chat 1 &
dang chét rin mau trang (75 mg, 24%).

-73-



35888

Vi du 2: metyl este ciia axit 3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl-
phenyl)-pyrazol-1-yl]-imidazo[1,2-a[pyridin-6-carboxylic

é H
x N\g Cul, K,PO, >)
o} N
AL T\
A0 DMF N ¢
H
F

60°C, 4 gi0, sau d6 nhiét
do trong phong 18 gio
1-37 2

Hén hop gdm metyl este ctia axit 3-bromo-imidazo[ 1,2-a]pyridin-6-carboxylic
(492 mg, 1,93 mmol), hop chat I-37 (500 mg, 1,93 mmol), kali phosphat (819 mg,
3,86 mmol), trans-N,N'-dimetyl-xyclohexan-1,2-diamin (0,2 ml, 1,54 mmol) trong
DMTF khan (8,0 ml) dugc khir khi bang nito. Hon hop nay dugc bd sung Cul (147 mg,
0,77 mmol). Phan tmg dugc dit dudi khi quyén nito va phan tmg dugc gia nhiét &
60°C trong 4 gio. Sau d6, hdn hop duge lam ngudi xubng nhiét d6 trong phong va
khudy trong 18 gid. Sau d6, phan tng dugc pha lodng bang nudc va chiét bang EtOAc
(3x). Cac 16p hitu co dugc thu gom, rua bang nudc, sau d6 1a nuéc mudi, va 1am kho
bﬁng natri sulfat. Sau do, dung dich dugc loc va c6 dudi ap suét giam. Can thu duoc

duoc tinh ché bang sic ky silicagel nhanh d tao ra 374 mg hop chét (2) néu & dé muc.

Céc hop chét sau day duoc didu ché theo cach tuong tw v6i Vi du 2 bing cach
st dung heteroaryl bromua c6 ban trén thi truong va/hodc cac hop chét trung gian

dugc md ta ¢ day:

Metylamit ctia axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-imidazol-1-
yl]-imidazo[1,2-a]pyridin-6-carboxylic (3)

4-clo-N-xyclopropyl-2-flo-5-(1-imidazo[ 1,2-a]pyridin-3-yl-1H-pyrazol-4-yl)-
benzamit (5)

4-clo-N-xyclopropyl-2-flo-5-(1-imidazol[ 1,2-a]pyrazin-3-yl-1H-pyrazol-4-yl)-
benzamit (6)

5-[1-(2-Axetylamino-thiazol-5-yl)- 1H-pyrazol-4-yl]-4-clo-N-xyclopropyl-2-flo-

benzamit (7)
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5-[1-(8-Amino-imidazo[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-yl]-4-clo-N-
xyclopropyl-2-flo-benzamit (8)

4-clo-N-xyclopropyl-2-flo-5-[ 1-(6-metoxy-imidazo[ 1,2-a]pyrazin-3-yl)-1H-
pyrazol-4-yl]-benzamit (9)

4-clo-N-xyclopropyl-2-flo-5-{1-[6-(2-metyl-propan-2-sulfonyl)-imidazo[ 1,2-
a|pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (10)

4-clo-N-xyclopropyl-2-flo-5-(1-pyrazolo[1 ,SQa]pyridin-3 -yl-1H-pyrazol-4-yl)-
benzamit (11)

4-clo-N-xyclopropyl-2-flo-5-(1-imidazo[ 1,2-a]pyrazin-6-yl-1H-pyrazol-4-yl)-
benzamit (12). Luu y: thu duoc ¢ dang san phdm phu bdt dau tir 6-bromo-3-iodo-
imidazo[1,2-a]pyrazin, va phan vng dwoc thuc hién & 100°C trong 18 gio.

N-xyclopropyl-3-(1-imidazol 1,2-a]pyrazin-3-yl-1H-pyrazol-4-yl)-4-metyl-
benzamit (13)

3-[1-(2-Axetylamino-thiazol-5-yl1)- 1H-pyrazol-4-yl]-N-xyclopropyl-4-metyl-
benzamit (14)

N-xyclopropyl-3-(1-imidazo[ 1,2-a]pyridin-3-yl-1H-pyrazol-4-yl)-4-metyl-
benzamit (15)

3-[1-(2-Axetylamino-thiazol-5-yl1)- 1H-imidazol-4-yl]-N-xyclopropyl-4-metyl-
benzamit (17)

N-xyclopropyl-4-metyl-3-{1-[6-(2-metyl-propan-2-sulfonyl)-imidazo[ 1,2~
a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (19)

N-xyclopropyl-4-metyl-3-{1-[6-(2-metyl-propan-2-sulfonyl)-imidazo[ 1,2~
a]pyridin-2-yl]-1H-pyrazol-4-yl}-benzamit (20). Luu y: thu duwoc ¢ dang san pham
phu tir qud trinh diéu ché hop chdt 19 khi phan iing duoc thuc hién ¢ 100°C trong 18
gio.

4-clo-N-xyclopropyl-2-flo-5-[ 1-(6-metansulfonyl-imidazo[ 1,2-a]pyridin-3-yl)-
1H-pyrazol-4-yl]-benzamit (21)

N-xyclopropyl-4-metyl-3-{1-[6-(2-metyl-propan-2-sulfonyl)-imidazo[ 1,2-
a|pyridin-3-yl]-1H-imidazol-4-yl}-benzamit (22)

N-xyclopropyl-4-metyl-3-{1-[6-(oxetan-3-ylsulfanyl)-imidazo[ 1,2-a]pyridin-3-
yl]-1H-pyrazol-4-yl}-benzamit (23)
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Amit cia axit 5-[4-(2-clo-5-xyclopropylcarbamoyl-4-flo-phenyl)-pyrazol-1-yl]-
thiazol-2-carboxylic (25)

Metylamit cta axit 5-[4-(2-clo-5-xyclopropylcarbamoyl-4-flo-phenyl)-pyrazol-
1-yl]-thiazol-2-carboxylic (26)

N-xyclopropyl-3-[1-(6-etansulfonyl-imidazo[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-
yl]-4-metyl-benzamit (27)

N-xyclopropyl-3-{1-[ 7-metoxy-6-(2-metyl-propan-2-sulfonyl)-imidazo[ 1,2-
a]pyridin-2-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit (28). Luu y: thu dwoc ¢ dang san
phdm phu trong qud trinh diéu ché hop chdt 35 khi phan ing duoc thuce hién & 100°C
trong 18 gio.

N-xyclopropyl-4-metyl-3-{1-[5-(2-metyl-propan-2-sulfonyl)-pyrazolo[ 1,5-
a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (29)

N-xyclopropyl-3-[ 1-(6-etansulfonyl-7-metoxy-imidazo[ 1,2-a]pyridin-2-yl)-1H-
pyrazol-4-yl]-4-metyl-benzamit (30). Luu y: thu dwoc ¢ dang san phdm phu khi phan
1tng duoc thue hién 6 100°C trong 18 gio.

N-xyclopropyl-3-[ 1-(7-etoxy-imidazo[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-yl]-4-
metyl-benzamit (31)

N-xyclopropyl-2-flo-5-(1-imidazo[1,2-a]pyridin-3-yl-1H-pyrazol-4-yl)-4-
metyl-benzamit (32)

N-xyclopropyl-2-flo-4-metyl-5-{1-[6-(2-metyl-propan-2-sulfonyl)-imidazo[ 1,2-
a|pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (33)

N-xyclopropyl-2-flo-5-[ 1-(6-metoxy-imidazo[ 1,2-a]pyrazin-3-yl)-1H-pyrazol-
4-yl]-4-metyl-benzamit (34)

N-xyclopropyl-3-{1-[ 7-metoxy-6-(2-metyl-propan-2-sulfonyl)-imidazo[1,2-
a]pyridin-3-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit (35)

N-xyclopropyl-2-flo-4-metyl-5-{1-[6-(morpholin-4-sulfonyl)-imidazo[ 1,2-
a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (36)

N-xyclopropyl-4-metyl-3-{1-[6-(morpholin-4-sulfonyl)-imidazo[ 1,2-a]pyridin-
3-yl]-1H-pyrazol-4-yl}-benzamit (37)

N-xyclopropyl-4-metyl-3-{1-[6-(4-metyl-piperazin-1-sulfonyl)-imidazo[ 1,2-
apyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (38)
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N-xyclopropyl-2-flo-4-metyl-5-{1-[6-(4-metyl-piperazin-1-sulfonyl)-
imidazo[1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (39)

Dimetylamit cta axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-
imidazol-1-yl]-imidazo[1,2-a]pyridin-6-carboxylic (41)

3-(1'-tert-Butyl-1'H-[ 1,4']bipyrazolyl-4-yl)-N-xyclopropyl-4-metyl-benzamit
(42)

N-xyclopropyl-4-metyl-3-(1-thiazol-5-yl-1H-pyrazol-4-yl)-benzamit (43)

3-[1-(2-Xyclobutoxy-thiazol-5-y1)- 1H-pyrazol-4-yl]-N-xyclopropyl-4-metyl-
benzamit (44)

3-{1-[2-(Xyclopropancarbonyl-amino)-thiazol-5-yl]-1H-pyrazol-4-yl }-N-
xyclopropyl-4-metyl-benzamit (45)

N-xyclopropyl-4-metyl-3-[1-(2-morpholin-4-yl-thiazol-5-yl)- 1H-pyrazol-4-yl]-
benzamit (46)

N-xyclopropyl-4-metyl-3-[1-(2-phenyl-thiazol-5-yl)-1H-pyrazol-4-yl]-benzamit
(47)

N-xyclopropyl-4-metyl-3-{1-[2-(2-0x0-2H-pyridin-1-yl)-thiazol-5-yl]-1H-
pyrazol-4-yl}-benzamit (48)

N-xyclopropyl-4-metyl-3-[1-(2-pyrolidin-1-yl-thiazol-5-yl)- 1H-pyrazol-4-yl]-
benzamit (49)

N-xyclopropyl-4-metyl-3-[1-(2-piperidin-1-yl-thiazol-5-yl)-1H-pyrazol-4-yl]-
benzamit (50)

N-xyclopropyl-3-[1-(2-hydroxymetyl-3-metyl-3H-imidazol-4-yl)-1H-pyrazol-
4-y1]-4-metyl-benzamit (53)

N-xyclopropyl-4-metyl-3-[1-(5-metyl-[1,3,4]thiadiazol-2-yl)-1H-pyrazol-4-yl]-
benzamit (54)

N-xyclopropyl-3-[1-(2,3-dimetyl-3H-imidazol-4-yl)-1H-pyrazol-4-yl]-4-metyl-
benzamit (55)

Vi du 16: N-xyclopropyl-3-(1-imidazo[1,2-a]pyridin-3-yl-1H-imidazol-4-yl)-4-

metyl-benzamit
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AN o} N H N
CN(% + AN [ > Cul, K,PO, >7'
Br H N A 7 | N>
DMF N/K@:CN/
60°C, 4 giv, sau d6 nhiét H

d0 trong phong 18 gid
1-39 16

Hdn hop gdbm metyl este cua axit 3-bromo-imidazo[ 1,2-a]pyridin-6-carboxylic
(43 mg, 0,22 mmol), hop chit 1-39 (0,63 mg, 0,26 mmol), kali phosphat (0,93 mg,
0,44 mmol), trans-N,N'-dimetyl-xyclohexan-1,2-diamin (0,03 mL, 0,18 mmol) trong
DMTF khan (1,0 ml) dwgc khir khi bang nito. Hon hop nay dugc bd sung Cul (0,17 mg,
0,09 mmol). Phan tng dugc dat dudi khi quyén nito va phan tng dugc gia nhiét &
100°C trong 24 gio. Sau d6, hdn hop duge 1am ngudi xubng nhiét do trong phong,
duoc pha lodng bang nuée va chiét bang EtOAc (3x 50 mL). C4c 16p hitu co duge thu
gom, rua bé‘lng nudc, sau do la nudc mudi, va 1am kho béng natri sulfat. Sau d6, dung
dich duoc loc va co duéi ap suat giam. Can thu dugc duge tinh ché bang sic ky

silicagel nhanh dé tao ra 0,17mg hop chit (16) néu & dé muc.

Céc hop chét sau day duoc diu ché theo cach twong tw voi Vi du 16 bang cach
str dung heteroaryl bromua c6 ban trén thi truong va/hodc cac hop chét trung gian

dugc mo ta ¢ day:

Metyl este cua axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-imidazol-1-
yl]-imidazo[1,2-a]pyridin-6-carboxylic (40)

Vi du 56: axit 3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl-phenyl)-pyrazol-1-
yl]-imidazo[1,2-alpyridin-6-carboxylic

-0 ¢
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Huyén phu chira hop chat 2 (354 mg, 0,82 mmol) trong metanol (15 ml) va
nude (5 ml) duge bd sung lithi hydroxit monohydrat (274 mg, 6,53 mmol). Phan (mg
dén dan trd nén trong sau 2 gior va dugce khudy trong 18 gi®. Sau d6, phan tmg dugce co
dudi ap sudt giam. Can duge bd sung dung dich nuéc HC1 2M (3 mL) va hén hop
duoc cb dé tao ra 610 mg hop chit néu & d& muc (56). Cén duge st dung trong cac

budc tiép theo ma khong can tinh ché thém.

Céc hop chét sau day duoc diéu ché theo cach tuwong tu véi quy trinh dugc mod

ta trong Vi du 56 bang cach sir dung cac hop chét trung gian dugc mo ta & day:

Axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-pyrazol-1-yl]-
imidazo[ 1,2-a]pyridin-6-carboxylic (57)

Axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-imidazol-1-yl]-
imidazo[ 1,2-a]pyridin-6-carboxylic (58)

Vi du 59: (2-hydroxy-etyl)-amit ciia axit 3-[4-(5-Xyclopropylcarbamoyl-4-flo-
2-metyl-phenyl)-pyrazol-1-yl]-imidazo[1,2-a]pyridin-6-carboxylic:

(@)

HO
H
- M
HO \ N :N Amino etanol O}—@N
N
HATU %

—

o) N,
[RY Et,N, DMF 0 N,
A, y A B
N N
. H
F

56 59

Dung dich dugc khudy chira hop chit 56 (178 mg, do tinh khiét 56%, 0,24
mmol) trong DMF (3,7 ml) duoc b6 sung Et:N (0,10 mL, 0,72 mmol), aminoetanol
(29 mg, 0,48 mmol), va HATU (136 mg, 0,36 mmol). Sau 18 gio, phan tng dugc tinh
ché bang HPLC pha dio, tiép do sic ky cot silicagel nhanh dé tao ra 82 mg hop chit

(59) néu & dé muc.

Céc hop chét sau day dugc diéu ché theo cach twong tw véi Vi du 59 bang cach

str dung amin c6 ban trén thi truong:
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(2-metylamino-etyl)-amit cua axit 3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-
metyl-phenyl)-pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-6-carboxylic (60)

(2-hydroxy-etyl)-amit cua axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-
pyrazol-1-yl]-imidazol[ 1,2-a]pyridin-7-carboxylic (61)

Amit cua axit 3-[4-(5 -Xyclopropylcarbamoyl-Z-metyl-phényl)-pyrazol-l-yl]—
imidazo[ 1,2-a]pyridin-7-carboxylic (62)

(2-metylamino-etyl)-amit cta axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-
phenyl)-pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-7-carboxylic (63)

N-xyclopropyl-4-metyl-3-{1-[6-(morpholin-4-carbonyl)-imidazo[ 1,2-a]pyridin-
3-yl]-1H-pyrazol-4-yl}-benzamit (64)

N-xyclopropyl-4-metyl-3-{1-[6-(4-metyl-piperazin-1-carbonyl)-imidazo[1,2-
a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (65)

Dimetylamit cta axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-pyrazol-
1-yl]-imidazo[1,2-a]pyridin-6-carboxylic (66)

Metylamit cta axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-pyrazol-1-
yl]-imidazo[ 1,2-a]pyridin-6-carboxylic (67)

Metylamit cta axit 3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-pyrazol-1-
yl]-imidazo[ 1,2-a]pyridin-7-carboxylic (68)

Dimetylamit ctia axit 3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl-phenyl)-
pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-6-carboxylic (69)

N-xyclopropyl-2-flo-4-metyl-5-{1-[6-(4-metyl-piperazin-1-carbonyl)-
imidazo[1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit (70)

Vi du 71: N-xyclopropyl-2-flo-5-{1-[6-(1-hydroxy-etyl)-imidazo[1,2-a]pyridin-
3-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit

Yy SN
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5-(1-{6-[ 1-(tert-Butyl-dimetyl-silanyloxy)-etyl ]-imidazo[ 1, 2-a[pyridin-3-yl}-
1H-pyrazol-4-yl)-N-xyclopropyl-2-flo-4-metyl-benzamit (71-1) dugc diéu ché theo Vi
du 2 bing cach sir dung hop chét trung gian 1-30.

Dung dich dugc khudy chira hop chit 71-1 (100 mg, 0,16 mmol) trong THF (4
mL) duge bd sung tetrabutylamoni florua & dang dung dich trong THF (1M, 160 uL,
0,16 mmol). Dung dich thu dugc duoc khudy & nhiét d6 trong phong trong 2,5 gid, va
sau d6 co dudi ap suét giam. Can thu dugc dugc tinh ché bang sic ky silicagel nhanh.
Nguyén li¢u da tach con duge tinh ché bang sic ky pha dao didu ché dé tao ra 66mg

hop chit (71) néu & dé muc.

Céc hop chit sau day duoc diéu ché theo cach gidng nhu quy trinh duge mo ta

trong Vidu 71 bing cach st dung cac hop chét trung gian duoc mo ta & day.

N-xyclopropyl-3-{1-[6-(1-hydroxy-etyl)-imidazo[ 1,2-a]pyridin-3-yl]-1H-
pyrazol-4-yl}-4-metyl-benzamit (72)
N-xyclopropyl-3-(1-{6-[hydroxy-(tetrahydro-pyran-4-yl)-metyl]-imidazo[ 1,2-
a]pyridin-3-yl}-1H-pyrazol-4-yl)-4-metyl-benzamit (73)
N-xyclopropyl-3-{1-[6-(1-hydroxy-etyl)-imidazo[1,2-a]pyridin-3-yl]-1H-
imidazol-4-yl}-4-metyl-benzamit (74)
N-xyclopropyl-2-flo-5-{1-[6-(1-hydroxy-1-metyl-etyl)-imidazo[ 1,2-a]pyridin-
3-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit (75)

Vi du 76: 3-[1-(6-Axetyl-imidazo[1,2-apyridin-3-yl)-1H-pyrazol-4-yl]-N-
xyclopropyl-4-metyl-benzamit

0]

HO — 0] —
(0] O\c[)]/
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o) N o) N
A I N A | N
N DCM N

72 76
Dung dich chira hop chét 72 (660 mg, 1,6 mmol) trong DCM khan (30 mL)
duogc bd sung chét phan ing Dess-Martin (725 mg, 1,70 mmol). Sau 30 phut, phan ing

duoc pha loang bang dung dich nuéc NaHCO3 bdo hoa (5 mL), va khudy trong 20
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phut. Hén hop dugc loc qua xelit, va cac pha duge phan tadch. Lép hitu co dugc rira
bang nude mubdi (50 mL), 1am kho bang MgSOs4, loc, va cd dudi ap suit giam. Cin
dugc tinh ché bang sic ky cot silicagel nhanh dé tao ra 618 mg hop chét (76) néu & dé

muc.

Vi du 77: N-Xyclopropyl-4-metyl-3-{1-[6-(oxetan-3-sulfonyl)-imidazo[1,2-
ajpyridin-3-yl]-1H-pyrazol-4-yl}-benzamit

S‘@N RuCI3*H20 OZHQN

- - o]

NalO4

ACN, nlrdc o} N
A J\©:E/ ’ N

77

Dung dich dwoc khudy chira hop chét 28 (70 mg, 0,16 mmol) trong hon hop
gdm axetonitril (2,0 mL) va nuéce (1,0 mL) dugce b sung rutheni(Ill)clorua hydrat (2
mg, 0,01 mmol) va natri metaperiodat (202 mg, 0,94 mmol). Sau 1 gio, phan tng dugc
pha loang bang EtOAc (10 mL) va nuéc (5 mL). Céc 16p duge tach va 16p hiru co
duge chiét bing EtOAc (3x), rira bang nude mudi (5 mL), lam kho bang Na»SOs, loc,
va ¢b dudi ap suét giam. Can thu dugc dugce tinh ché bang HPLC pha dao (29-49%
ACN trong nudc voi NHsHCO3) dé tao ra 11 mg hop chét (77) néu ¢ dé muc.

Vi du 78: N-Xyclopropyl-3-{1-[7-hydroxy-6-(2-metyl-propan-2-sulfonyl)-
imidazo[l1,2-alpyridin-2-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit

OH
%S‘O Na5| Pr @
DMF 150°C S/f/\l
A /u\@:ll//\N o} N
g A i
”k@(L
78
Dung dich dugc khudy chira hgp chét 35 (200 mg, 0,39 mmol) trong DMF (5,0
mL) dugc bd sung NaSi-Pr (387 mg, 3,94 mmol). Phan tmg duoc khudy & 150°C trong

=

1 gio. Phan ting dugc lam ngudi xubng nhiét d6 trong phong va cd dudi ap sudt giam.
Can thu duge duge tinh ché bing sic ky pha dao dé tao ra 35 mg hop chét (78) néu &

dé muc.
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Vi du 79: 3-{I1-[6-(Azetidin-3-sulfonyl)-imidazo[1,2-a[pyridin-3-yl]-1H-
pyrazol-4-yl}-N-xyclopropyl-4-metyl-benzamit

Tert-butyl este cua axit 3-{3-[4-(5-Xyclopropylcarbamoyl-2-metyl-phenyl)-
pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-6-sulfonyl}-azetidin-1-carboxylic (79-1) duoc

diéu ché theo Vi du 2 bang cach str dung cac hop chét trung gian dugc mo ta & day.

Dung dich duge khudy chira hop chét 79-1 (15 mg, 0,03 mmol) trong MeOH
(1,0 mL) duoc bo sung dung dich chira HCI 4M trong dioxan (130 pL, 0,52 mmol).
Phén tng dugc khudy & nhiét do trong phong trong 18 gid, va sau d6 c6 dudi ap sut
giam. Can thu dugc dugc tinh ché bang HPLC pha dao diéu ché dé tao ra 10 mg hop

chét (79) néu & dé muc.

Céc hop chit sau day duoc diéu ché theo cach giéng nhu dugc md ta trong Vi

du 79 bang céach str dung cac hop chét trung gian dugc mo ta & day.

N-xyclopropyl-4-metyl-3-{1-[6-(piperidin-4-sulfonyl)-imidazo[1,2-a]pyridin-3-
yl]-1H-pyrazol-4-yl}-benzamit (80)

Vi du 81: N-xyclopropyl-2-flo-5-{1-[6-(1 -hydroxy-etyl)-imidazo[],Z-a]pyridin-
3-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit

HO = HO HO, =

0] N N o) N
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MAu hop chét 50 (250mg, 0,6 mmol) dugc tach bang hplc bat dbi xting
(ChiralCel OJ-H 20x250mm, 22% EtOH:Heptan, 10ml/phut, 38C). Dinh thtt nhat dé
tach rtra duoc quy dinh 1 hop chit 81-1 (52mg) va dinh tht hai 1a hop chat 81-2 (56
mg).

Vi du 82: N-xyclopropyl-3-{1-[6-(1-hydroxy-etyl)-imidazo[1,2-a]pyridin-3-
yl]-1H-pyrazol-4-yl}-4-metyl-benzamit

— HO —

N)) % _
—_— +
0 N N o} N,
Y Q \ Y
AN 7 AN [ N AN 7
H N H
82-1 82-2

Mau N-xyclopropyl-3-{1-[6-(1-hydroxy-etyl)-imidazo[ 1,2-a]pyridin-3-yl]-1H-
pyrazol-4-yl}-4-metyl-benzamit (100mg, 0,25 mmol) dugc tach bang hplc bat ddi
ximg (ChiralCel OJ-H 20x250mm, 20% EtOH (.1%DEA):Heptan ¢ 10ml/phut, 35C).
Dinh thtt nhat d& tach rira dwgc quy dinh 13 hop chét 82-1 (39mg) va dinh th hai la
hop chit 82-2 (41mg).

(82-1 va 82-2)

Vi du 84: N-xyclopropyl-4-metyl-3-(1'-metyl-1'"H-[1,4'|bipyrazolyl-4-yl)-
benzamit
Ol\n/ @/

H
A 0 /N\ _N Cul, K,PO,
N \ 0] N
) N e e \
H Br S DMF AN (N
100°C H
1-36

84

Mau hop chét I-36 (75 mg, 0,31 mmol), 4-bromo-1-metyl-1H-pyrazol (48 mg,
0,47 mmol), Cul (24 mg, 0,12 mmol) va kali phosphat (132 mg, 0,62 mmol) dugc két
hop trong DMF da khi khi (1,5 mL). Hén hop nay dwoc bd sung trans-1,2-
Bis(metylamino)xyclohexan (0,04 mL, 0,25 mmol) va huyén phu dugc gia nhiét &
100°C. Sau 18 gio, nude (0,15 mL) duoc bd sung vao, tiép d6 1a 3 mL hdn hop gbm
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10% nudce trong DMF. Phan ung dugc loc va dung moi rira giai dugc tinh ché bing

HPLC pha déo dé tao ra 38 mg (84).

Céc hop chét sau day duoc didu ché theo cach gidng nhu duge mo ta trong Vi
du 84 bang cach st dung aryl bromua tlr c4c ngudn trén tri trudng hodc nhu duge mod

ta & day:

N-xyclopropyl-3-{1-[7-(2-metoxy-etoxy)-imidazo[1,2-a]pyridin-3-yl]-1H-
pyrazol-4-yl}-4-metyl-benzamit (85)

N-xyclopropyl-3-[1-(7-metoxy-imidazo[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-yl]-
4-metyl-benzamit (86)

N-xyclopropyl-4-metyl-3-[1-(5,6,7,8-tetrahydro-imidazo[ 1,2-a]pyridin-3-yl)-
1H-pyrazol-4-yl]-benzamit (87)

N-xyclopropyl-4-metyl-3-[1-(2-pyrazol-1-yl-thiazol-5-yl)-1H-pyrazol-4-yl]-
benzamit (88)

N-xyclopropyl-3-[1-(2-hydroxymetyl-thiazol-4-yl)-1H-pyrazol-4-yl]-4-metyl-
benzamit (89)

Vi du 90: N-xyclopropyl-4-metyl-3-{1-[5-(2-metyl-propan-2-sulfonyl)-4,5,6,7-
tetrahydro-pyrazolo[1,5-alpyrazin-3-yl|-1H-pyrazol-4-yl}-benzamit

‘N/\\

(6]
A )K@EL Xél\'h e
\\S) " dioxan-DMSO
100°C A k@:@
1-36 134

Mau hop chit I-36, hop chéit I-34 (134 mg, 0,41 mmol), Cul (2 mg, 0,012
mmol) va kali phosphat (176 mg, 0,83 mmol) duoc két hop trong dioxan da khir khi
(1,4 mL) va DMSO (0,5 mL). Etylen diamin (0,83 0L, 0,012 mmol) duoc bd sung vao
va huyén phu duge gia nhiét & 60°C. Sau 16 gio, hop chét I-34 nita (134 mg, 0,41
mmol), ddng iodua (20 mg, 0,10 mmol) va trans-1,2-bis(metylamino)xyclohexan (0,05
mL, 0,33 mmol) dugc bd sung vao va phan tng duge gia nhiét & 120°C. Sau khi gia
nhiét trong 16 gio nita, phan Gng dugc pha loang bang EtOAc (4 mL) va huyén phu
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dwoc loc qua nut ngin silicagel (rong 12 mm x cao 15 mm) va nut silica duoc tach rira
bang EtOAc (2 x 2 mL). Dung méi rira giai thu gom dugc c6 dudi ap sudt giam va cin
duogc hoa tan trong hon hop gdbm 10% nuéc trong DMSO (2 mL) va dugc tinh ché
biang HPLC pha dao dé tao ra 20 mg hop chét néu & d& muc (90).

Vi du 91: N-xyclopropyl-3-[1-(6-metoxy-imidazo[1,2-a]pyridin-3-yl)-1H-
pyrazol-4-yl]-4-metyl-benzamit

1-36 91

Mau hop chat 1-36, 3-bromo-6-metoxy-imidazo|[ 1,2-a]pyridin (134 mg, 0,41
mmol), dong iodua (24 mg, 0,12 mmol) va kali phosphat (132 mg, 0,62 mmol) dugc
két hop trong DMF da khi khi (1,5 mL). H6n hop nay dugc bd sung trans-1,2-
Bis(metylamino)xyclohexan (0,04 mL, 0,25 mmol) va huyén phu dugc gia nhiét dén
100°C. Sau 18 gio, Cul nita (24 mg, 0,12 mmol) va kali phosphat (66 mg, 0,31 mmol)
dugc bd sung vao va viéc gia nhiét duoc tiép tuc. Sau khi gia nhiét 16 gio nita, phan
ung dugc pha loang bang EtOAc (1 mL) va huyén phul dugc loc qua nit silic oxit ngin
va nit silic oxit dwgc tach rira bang EtOAc (2 x 2 mL). Dung mdi rtra giai thu gom
duoc cd dudi 4p sudt giam va can duge hoa tan trong hdn hop gdm 10% nudc trong

DMSO (2 mL) va dugc tinh ché bang HPLC pha dao dé tao ra 26 mg (91).

Vi du 92: N-xyclopropyl-2-flo-4-metyl-5-{1-[6-(1-oxetan-3-yl-piperidin-4-yl)-
imidazo[l1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit

H
H
N‘—q N—<]
5 oxetan, NaBH,CN
m MeOH, 50 °C 0
!
N. _— N
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Mubi amin I-41 (400 mg, 0,8 mmol) dugc hoa tan trong MeOH (10 mL), sau d6
HOAc¢ (97 mg, 1,6 mmol) va keton (0,29 mL, 4 mmol) duoc bd sung vao. Dung dich
duogc khudy trong 30 phut. Sau d6, NaBH3CN duge bd sung vao (0,5 g, 8,1 mmol) va
phén tng dugc khudy qua dém & 50°C. Sau khi 1am ngudi xubng nhiét do trong phong,
phén tng dugc lam ngirng bang cach bd sung NaHCO:s, chiét bang EtOAc. Chét chiét
thu gom dugc cd va can dugce tinh ché bang sic ky nhanh (25 g, 0-5% MeOH/DCM)
dé tao ra hop chat 92 (220 mg, 53%).

Vi du 93: N-xyclopropyl-5-{1-[6-(I1-dimetylcarbamoylmetyl-piperidin-4-yl)-
imidazo[1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-2-flo-4-metyl-benzamit

F h F

cr: - Br\)CJ)\N/ ﬁﬁ“ﬂ

N{N\ __|—> N 7
/EQ}CNH iPr,NEt, DMF /NLN . N /
N={__ N={ ?N\
93

Hop chat I-41(1,3 g, 2,6 mmol) dugc hoa tan trong DMF (10 mL). /ProNEt (4,8
mL, 260 mmol) va alkyl bromua (520 mg, 3,2 mmol) dugc bd sung va dung dich dugc
khudy & 50°C trong 2 git. Dung mdi dugc loai bo va cin dugc pha loang bang EtOAc,
rira bang NaHCOs, nuée mudi va c¢o dé tao ra phan can, phan nay duoc tinh ché bang
sdc ky nhanh (25 g, 0-10% MeOH/DCM), tao ra san pham thd bi nhiém bazo. Sau do,
san pham tho nay dugc tinh ché bang cot pha dao (60 g, 0-60% ACN/H20), tao ra san
phém & dang mubi FO. Pay 1a mudi dwgc hoa tan lai trong DCM, rira bang Na2CO3,
6 va duge tinh ché bang sic ky nhanh (25 g, 0-10% MeOH/DCM) dé tao ra hop chat
93 ¢ dang bazo tu do (810 mg, 57%).

Vi du 94: N-xyclopropyl-2-flo-5-{1-[6-(4-flo-1-metylpiperidin-4-yl)-7-
metoxyimidazo [1,2-alpyridin-3-yl]-1H-pyrazol-4-yl}-4-metyl-benzamit
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Dung dich chira hop chét I-24-2 (50,0g, 220 mmol) trong THF (1 L) ¢ -15°C
dugc bd sung i-PrMgCI-LiCl (1,3M trong THF, 338 mL, 440 mmol) timg giot trong
30 phiit. Hon hop duoc khudy trong 30 phut nita va keton (92,1 g, 462 mmol) trong
THF (180 mL) dugc bd sung timg giot trong 20 phut. Hon hop thu dugce duge khudy &
nhiét d6 trong phong trong 24 gio. Hon hop dugc lam ngimg bing dung dich nuée
NH4ClI bdo hoa (400 mL) va ¢d. Nude duoc bd sung (400 mL) va chiét bang EtOAc (2
x 600 mL). Chét chiét thu gom duoc rira bang nudc mubi (400 mL) va ¢o. Can thd
duogc hoa tan trong DCM va dugec tinh ché bang sic ky silicagel (1-8% MeOH trong
DCM) dé tao ra san pham hydroxy piperidin (30,7 g, 68,1 mmol) & dang chat ran.

San pham hydroxy piperidin néu trén (24,6 g, 70,9 mmol) duéi argon & 0°C
trong DCM (470 mL) dugc bd sung NBS (11,4 g, 63,8 mmol) ting phan trong 10 phut.
Dung dich mau xanh 14 cdy thAm thu duoc dugc khudy & 0°C trong 45 phut. Hon hop
0°C duge 1am ngimg bang dung dich nuéc NaHCO;3 bio hoa (380 mL). Sau do, nude
duoc bd sung vao (190 mL) va hdn hop duge chiét bing DCM (2 x 250 mL). Céc 16p
hitu co thu gom dugc ¢ va san pham thd duge tinh ché bang sic ky silicagel (0-5%
MeOH trong DCM) dé tao ra tert-butyl-4-{3-bromo-7-metoxyimidazo[ 1,2-a]pyridin-
6-yl}-4-hydroxypiperidin-1-carboxylat (22,5 g, 52,8 mmoL) ¢ dang chét rin mau tring.

Binh 4p suét véi 200 mL DMF da khir khi (200 mL) dugc bd sung tert-butyl-4-
{3-bromo-7-metoxyimidazo[ 1,2-a]pyridin-6-yl}-4-hydroxypiperidin-1-carboxylat
(19,9 g, 46,7 mmol) déng iodua (4,4g, 23,3 mmol), (1S,25)-N1,N2-dimety]
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xyclohexan-1,2-diamin (7,3 mL, 46,7 mmol), hop chit 1-37 (14,5g, 56,0 mmol) va kali
phosphat (19,8 g, 93,4 mmol). Hon hop phan tng duoc gia nhiét & 90°C trong 24 gid.
Hbn hop duoc lam ngudi xudng nhiét d trong phong trong bé nudc va pha loang bing
EtOAc (420 mL). Hon hop dugc loc qua xelit va 1am bay hoi. Cén thu dugc duoc cho
phén b gitta DCM va nuée. Lép hitu co duge 1am kho bang MgSO4 va loc qua xelit
va lam bay hoi. Can dic thu dugc dugc hoa tan trong MeOH (400 mL) va nudce (1,4 L)
duoc bd sung tirng giot vao. Két tia rin thu duoc duge loc va sau d6 dugce tinh ché
bang séc ky silicagel (100% EtOAc trong 10 phiit, sau d6 0-10% MeOH trong EtOAc
trong 35 phit) dé tao ra tert-butyl este ciia axit 4-{3-[4-(5-xyclopropylcarbamoyl-4-
flo-2-metyl-phenyl)-pyrazol-1-yl]-7-metoxy-piperidin-1-carboxylic (15g, 20,8 mmol,
tinh khiét 84%).

Dung dich chira tert-butyl este cua axit 4-{3-[4-(5-xyclopropylcarbamoyl-4-flo-
2-metyl-phenyl)-pyrazol-1-yl]-7-metoxy-piperidin-1-carboxylic (15g, 20,8 mmol)
trong DCM (250 mL) ¢ -78°C duogc bd sung timg giot [Bis(2-metoxythyl)amino] luu
huynh triflorua (50% trong THF, 21,3 mL, 49,6 mmol). Hoén hop dugc khuéy §-78°C
trong 10 phut. Hon hop dugc 1am 4m dén -30°C trong 1 gio va sau d6 khudy & nhiét do
trong phong trong 1,5 gio. Hon hop dugce lam lanh xubng 0°C va 1am ngimg bang cach
b sung tir tir dung dich nuéc NaHCOs bio hoa (150 mL). Hon hop dugc khudy trong
5 phut co xudt hién su tao bot. L6p hitu co dugce tach va 16p nude duoc chiét béng
DCM (2 x 50 mL). Céc chét hitu co thu gom dugc rira bang nudce (100 mL) va lam
khé bang natri sulfat, loc va cd. Nguyén liéu tho thu dugc dugce tinh ché bang sic ky
silicagel (0-10% MeOH trong DCM) dé tao ra tert-butyl este ciia axit 4-{3-[4-(5-
xyclopropylcarbamoyl-4-flo-2-metyl-phenyl)-pyrazol-1-yl]-7-metoxy-imidazo[ 1,2-
a]pyridin-6-yl}-4-flo-piperidin-1-carboxylic (10,4 g, 17,2 mmol) & dang chét ran.

Dung dich chura tert-butyl este cua axit 4-{3-[4-(5-xyclopropylcarbamoyl-4-flo-
2-metyl-phenyl)-pyrazol-1-yl]-7-metoxy-imidazo[ 1,2-a]pyridin-6-yl} -4-flo-piperidin-
1-carboxylic (17,8 g, 29,4 mmol) trong MeOH (120 mL) dugc bd sung HC1 4M trong
dioxan (73,5 mL, 293,9 mmol) va hdn hop duoc khudy trong 1 gid. Hon hop duge cd
va cn duge 1am kho trong chan khong & 50°C trong 2 gity dé tao ra N-xyclopropyl-2-
flo-5-{1-[6-(4-flo-piperidin-4-yl)-7-metoxy-imidazo[ 1,2-a]pyridin-3-yl]-1H-pyrazol-4-
yl}-metyl-benzamit hydroclorua tho (17,6 g, 32,5 mmol) dugc st dung ma khong can
tinh ché thém.

-890-



35888

Dung dich chira N-xyclopropyl-2-flo-5-{1-[6-(4-flo-piperidin-4-yl)-7-metoxy-
imidazo[1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-metyl-benzamit hydroclorua (17,6 g,
32,5 mmol) trong DCM (335 mL) duoc b sung formaldehyt (9,7 mL, 130,2 mmol) va
natri triaxetoxyborohydrua (27,6 g, 130,2 mmol) va khudy trong 45 phut. Hon hop
duoc lam ngimg bang dung dich nuée NaHCOs3 bao hoa (350 mL) trong 30 phit. Céac
16p dugc tach va 16p nude duge chiét bang DCM (2 x 200 mL). C4c chét hitu co thu
gom dugc rira béng nudce (2 x 200 mL), 1am khd béng NazSOq4, loc va ¢b. Can tho
duoc tinh ché bang HPLC diéu ché dé tao ra N-xyclopropyl-2-flo-5-{1-[6-(4-flo-1-
metylpiperidin-4-yl)-7-metoxyimidazo [1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-4-metyl-

benzamit (15,0 g, 28,8 mmol) & dang chat rin mau tring.

Vi du 95: N-xyclopropyl-5-[1-(6-dimetylaminometyl-7-metoxy-imidazo[1,2-
alpyridin-3-yl)-1H-pyrazol-4-yl]-2-flo-4-metyl-benzamit
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Dung dich chira 4-Metoxy-pyridin-2-ylamin (45 g; 0,362 mol; 1,0 duong lugng)
trong HOAc (1000 mL) duge bd sung timg giot dung dich chira Brz (57,9 g; 0,362 mol;
1,0 duwong lugng) trong HOAc (260 mL) trong vong 0,5 gio. Mot luong 16n chét ran
mau tring dugc tao ra. Hon hop thu duge duge khudy & 18°C trong 1,5 gio. Sau khi
loc, banh loc duoc hip thu bang EtOAc (1500 mL) va rira bang NaHCOs bao hoa (500
mL x 2), nu6e (300 mL) va nude mudi (200 mL), 1am khé bang Na»SOs, loc va co dé
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tao ra 5-Bromo-4-metoxy-pyridin-2-ylamin (53,0 g; 0,26 mol) ¢ dang chit rin mau
trang, dugc sir dung trong budc tiép theo ma khong can tinh ché.

Dung dich chira 5-Bromo-4-metoxy-pyridin-2-ylamin (53 g, 0,261 mol, 1,0
mﬂmghnmgnnngKﬂiH20=wklQOOmL)&mmbémmgdoaxdﬂddwt@4ﬁg,
0,31 mol), sau d6 NaHCO3 (26,3 g, 0,313 mol) duoc bd sung vao. Hbén hop thu dugc
duoc gia nhiét dén 90°C trong 4 gio. Sau khi lam ngudi xubng nhiét do trong phong,
dung méi hitu co duoc 1am bay hoi. Can duge chiét bing DCM (200 mL x 3). Céc 16p
hitu co duge thu gom, 1am kho bang Na>SO4, loc va cd. San pham thd dugc tinh ché
bang sic ky silicagel (DCM:MeOH=50:1) dé tao ra hop chét 6-Bromo-7-metoxy-
imidazo[1,2-a]pyridin (39 g, 66%) & dang chat rdn mau nau.

Dung dich chira 6-Bromo-7-metoxy-imidazo[1,2-a]pyridin (34,9 g, 0,154 mol,
ﬁLOduongluqng)&onghdeH(350nﬂ)vﬁtohwn(350nﬂ)duqcb6sungTThA(23g,
0,231 mol, 1,5 duong luong), sau d6 Pd(dppf)Cl> (11,2 g, 0,015 mol, 0,1 duong luong)
duoc bd sung vao dudi khi quyén Na. Hon hop thu duoc duge gia nhiét & 80°C dudi
khi quyén CO (3 MPa) trong 16 gid. Dung méi dugc loai bo dudi chan khong. Can
duoc tinh ché bang sic ky c6t (DCM) va rira bang PE:EA=1:1 (20 mL) dé tao ra metyl
este cua axit 7-Metoxy-imidazo[ 1,2-a]pyridin-6-carboxylic (20 g, 63%) & dang chét
rin mau nau.

Dung dich chira metyl este cua axit 7-Metoxy-imidazo[1,2-a]pyridin-6-
carboxylic (20 g, 97 mmol, 1,0 duong lugng) trong CHCl3 (400 ml) duoc bd sung
NBS (17 g, 97 mmol, 1,0 duwong lugng) & -10°C duéi khi quyén Na. Dung dich thu
duoc duoc 1am 4m dén 0°C va khudy trong 20 phiit. Sau khi pha lodng véi DCM (400
nﬂ),dungdkmihuduqcduqcr&abéngnuéc(200nﬂ4x2)vénuécnnnﬁ(300nﬂ).
Lép hitu co duge tach, 1am kho bing NaxSOq, loc va c6. Cin dugc rira bang hdn hop
dung méi PE: EA=1:1 (500 mL) va DCM (100 mL) dé tao ra hgp chat metyl este cta
axit 3-Bromo-7-metoxy-imidazo[1,2-a]pyridin-6-carboxylic (15,5 g, 54 mmol) ¢ dang
chét rdn mau nhat.

Metyl este clia axit 3-Bromo-7-metoxy-imidazol1,2-a]pyridin-6-carboxylic (10
g, 35 mmol) dugc tao huyén phui trong THF khan (200 mL) va hdn hgp nay duge b
sung ting giot LAH (1M, 105 mL, 105 mmol) bang phéu bd sung & nhiét d6 trong
phong. Phan tmg duge khudy & nhiét do trong phong trong 2 gio. Hbn hop duge bd
sung nude (2 mL), tiép d6 1a dung dich nuéc NaOH 15% (2 mL) va lai bd sung nudec
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(2 mL). Hén hop dugc khudy trong 1 gio va chét rén duoc loai bo bang cach loc. Chét
rin dugce rira bang metanol néng/DCM va nuée loc duge cd dudi ap sut giam dé tao
ra nguyén li€u thd dugec tinh ché bing sic ky silicagel (2-10% MeOH trong DCM) dé
tao ra (7-metoxyimidazolo[1,2-a]pyridin-6-yl)-metanol (1,7 g, 9,5 mmol).

(7-metoxyimidazolo[1,2-a]pyridin-6-yl)-metanol (2,7g, 13,8 mmol) dugc hoa
tan trong MeCN (150 mL) va MeOH (10 mL) két hop v6i gia nhiét va nghién bang
song siéu 4m. Sau do6, NIS dugc bd sung vao (4,3g, 19,3 mmol) va dugc khudy trong
30 phuat. Dung dich nudc Na,COs dugc bd sung vao va hdn hop dugc chiét bang
EtOAc (3 x 100 mL). Cac chét chiét hitu co thu gom duge rira bang Na;COs béo hoa,
nude mudi va lam kho béng MgSOs. Hon hop duoc loc va ¢d dé tao ra (3-iodo-7-
metoxyimidazo[1,2-a]pyridin-6-yl)metonal dugc st dung ma khong can tinh ché thém.

3-iodo-7-metoxyimidazo[1,2-a]pyridin-6-yl)metonal (2,6g, 8,5 mmol) duoc
hoa tan trong DMF (25 mL) va hon hop nay dugc bd sung hop chit I-37 (2,8g, 11,1
mmol), trans-1,2-bis(metylamino)xyclohexan (1,1 mL, 6,8 mmol), Cul (0,84 g, 4,3
mmol), kali phosphat tribazo (4,5g, 21,4 mmol) va hdn hop duoc gia nhiét & 75°C qua
dém. Phan irng dugc lam ngudi xubng nhiét do trong phong va pha loang bang EtOAc
va loc qua xelit voi EtOAc va rioa bang nudce. Lép hitu co dugc tach, cd va cin thd
duoc tinh ché bang HPLC diéu ché dé tao ra N-xyclopropyl-2-flo-5[1-(6-
hydroxymetyl-7-metoxy-imidazo[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-yl]-4-metyl-
benzamit (1,3g, 3,0 mmol).

(6-hydroxymetyl-7-metoxy-imidazo[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-yl]-4-
metyl-benzamit (0,69, 1,6 mmol) dugc hoa tan trong DCM (30 mL) va DIPEA (0,414
mL, 2,4 mmol) duoc bd sung va phan tmg duge lam lanh xudng 0°C trong bé nude da.
Dung dich chira thionyl clorua (0,14 mL, 1,9 mmol) trong DCM (1 mL) dugc bb sung
vao va phan ung dugc khudy qua dém. Mot duong luong nita cta thionyl clorua trong
DCM (1 mL) dugc bd sung vao va hén hop dugce khuéy trong 4 gio. Sau do, mot
duong luong nita cua thionyl clorua trong DCM (1 mL) duoc bd sung vao va hon hgp
dugc khudy trong 4 gid. Sau d6, hdn hop duge bd sung NaCOs bio hoa va chiét bang
DCM. L6p hitu co dugce tach va co dé tao ra san pham thd dugc tinh ché bang sic ky
silicagel (1-5% MeOH trong DCM) dé tao ra 5-[1-(6-Clometyl-7-metoxy-imidazo[1,2-
a]pyridin-3-yl)-1H-pyrazol-4-yl]-N-xyclopropyl-2-flo-4-metyl-benzamit ( 0,15g, 0,33

mmol) & dang chat ran mau trang.
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5-[1-(6-Clometyl-7-metoxy-imidazol[ 1,2-a]pyridin-3-yl)-1H-pyrazol-4-yl]-N-
xyclopropyl-2-flo-4-metyl-benzamit ( 0,11g, 0,24 mmol) dugc hoa tan trong DCM va
hdn hop nay dugc bd sung dimetylamin (2,0M trong DCM, 1,7 mL, 3,3 mmol) va
phén tmg dugc khudy & nhiét d6 trong phong qua dém. Hon hgp dugc cd va tinh ché
truc tiép bang sic ky cot (25-100% EtOAc trong heptan) dé tao ra hop chat 95 (0,11g,

0,24 mmol) & dang chét ran mau tréng.

Vi du 96: N-xyclopropyl-5-{1-[7-etoxy-6-(4-flo-1-metyl-piperidin-4-yl)-
imidazo[1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-2-flo-4-metyl-benzamit
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4-Etoxy-pyridin-2-ylamin (15g, 109 mmol) dugc hoa tan trong HOA¢ (100 mL)
va 1am lanh xubng 0°C. Brom dugc bd sung ting giot két hop voi khudy manh. Hon
hop duoc khudy & nhiét do trong phong trong 30 pht dé tao ra két tia. Hon hop dugc
khudy trong 30 phut va chét rdn dugc thu gom bang cach loc, ria bang EtOAc, lam
kho trong ta sdy chan khong dé tao ra 5-bromo-4-etoxy-pyridin-2-ylamin
hydrobromua (23,3 g, 78,2 mmol).
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5-bromo-4-etoxy-pyridin-2-ylamin hydrobromua (23,4 g, 78,5 mmol) dugc hoa
tan trong EtOH (500 mL) va hdn hop nay duoc bd sung natri hydro cacbonat (26,4g,
314 mmol). Sau do, 2-cloaxetaldehyt (14,9 mL, 118 mmol) duoc bd sung vao timg
giot. Sau khi b6 sung, hdn hgp duge gia nhiét & 115°C trong 1 gid va sau d6 lam ngudi
xubng nhiét d6 trong phong va dugc khudy qua dém. Hén hop dugc loc va nuée loc
duoc cd dudi ap suét giam. Can dugc cho phan bd gitta EtOAc va nuéc. Lop hitu co
duoc tach, lam kho béng MgSOs, loc va cd dé tao ra 6-Bromo-7-etoxy-imidazo[1,2-
alpyridin (6,8g, 28,2 mmol).

6-Bromo-7-etoxy-imidazo[ 1,2-a]pyridin (0,92g, 3,8 mmol) dugc hoa tan trong
THF (40 mL). Dung dich dugc lam lanh xubng -20°C va sau d6 phirc iPrMgCl LiCL
(1,3M trong THF, 5,9 mL, 7,6 mmol) dugc bo sung vao ting giot. Sau 30 phut, 1-Boc-
4-piperidon (1,6g, 8,0 mmol) dugc bd sung vao va phan g dugc dé 4m dén nhiét do
trong phong. Hon hgp duogc lam nging bing NH4Cl bio hoa va chiét bang EtOAc. Céc
chét hitu co dugc tach va lam kho béng MgSOg4, loc va co dé tao ra san phém tho duoc
tinh ché bang sic ky silicagel (0-10% MeOH trong DCM) dé tao ra tert-butyl 4-(7-
etoxyimidazo[1,2-a]pyridin-6-yl)-4-hydroxypiperidin-1-carboxylat (0,38g, 1,0 mmol).

Tert-Butyl 4-(7-etoxyimidazo[ 1,2-a]pyridin-6-yl)-4-hydroxypiperidin-1-
carboxylat (0,38g, 1,0 mmol) dugc hoa tan trong DCM (8 mL) va lam lanh xubng 0°C.
Hén hop nay duoc bd sung NBS (0,19 g, 1,1 mmol) va hén hop duge khudy & nhiét do
trong phong qua dém. Hon hgp dugc pha lodng bing DCM va rira bing NaHC O3 bio
hoa. L6p hitu co duge tach, lam kho bing MgSO4 va ¢d duéi ap suit giam dé tao ra
san phim tho dugc tinh ché bang sic ky silicagel (0-10% MeOH trong DCM) dé tao ra
tert-butyl-4-(3-bromo-7-etoxyimidazo[ 1,2-a]pyridin-6-yl)-4-hydroxypiperidin-1-
carboxylat (0,39g, 0,87 mmol).

tert-butyl-4-(3-bromo-7-etoxyimidazo[ 1,2-a]pyridin-6-yl)-4-hydroxypiperidin-
1-carboxylat (0,39g, 0,87 mmol) dugc hoa tan trong DMF (20 mL) va hdn hop nay
duoc bd sung Cul (0,066g, 0,35 mmol), hop chat I-37 (0,25g, 0,95 mmol) kali
phosphat tribazo (0,37g, 1,7 mmol) va (1S,2S)-N1,N2-dimetylxyclohexan-1,2-diamin
(0,11 mL, 0,69 mmol) va khir khi bang argon. Binh phéan ting dugc gin kin véi hon
hop dugc gia nhiét & 85°C qua dém. Hén hop duoc 1am ngudi xuéng nhiét do trong
phong va pha lodng bang EtOAc (150 mL). Hon hgp duge loc qua xelit va nude loc

duogc lam bay hoi. Céan dugc cho phan bd gitta EtOAc va nudce. Lop hitu co duoc tach,
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1am khé bang MgSOs va cd dé tao ra san pham tho duge tinh ché bang sic ky silicagel
(0-5% MeOH trong DCM) dé tao ra fert-butyl 4-(3-{4-[5-(xyclopropylcabamoyl)-4-
flo-2-metylphenyl]-1H-pyrazol-1-yl}-7-etoxyimidazo[ 1,2-a]pyridin-6-yl)-4-
hydroxypiperidin-1-carboxylat (0,36g, 0,58 mmol).

Tert-Butyl 4-(3-{4-[5-(xyclopropylcabamoyl)-4-flo-2-metylphenyl]-1H-
pyrazol-1-yl}-7-etoxyimidazo[ 1,2-a]pyridin-6-yl)-4-hydroxypiperidin-1-carboxylat
(0,36g, 0,58 mmol) dugc hoa tan trong DCM (5 mL) va dugc lam lanh trong bé bang
khé/axeton. Hon hop nay duoc bo sung timg giot Bis(2-metoxyetyl)amino] luu huynh
triflorua (50% trong THF, 0,32 mL, 0,76 mmol). Hdn hop duoc khuéy trong bé trong
30 phut va sau d6 chuyén vao bé nuée trong 1 gid. Hon hop duge lam ngiing & 0°C
bang NaHCOs. Hon hgp duoc pha loang bang DCM va chiét. Pha hiru co dugc tach va
c6 du6i dp suét giam dé tao ra san phdm thd dugc tinh ché bang HPLC diéu ché dé tao
ra tert-butyl este cua axit 4-{3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl phenyl)-
pyrazol-1-yl]-7-etoxy-imidazol 1,2-a]pyridin-6-yl}-4-flo-piperidin-1-carboxylic (0,15g,
0,25 mmol).

Tert-butyl este cua axit 4-{3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl
phenyl)-pyrazol-1-yl]-7-etoxy-imidazo[ 1,2-a]pyridin-6-yl}-4-flo-piperidin-1-
carboxylic (0,15g, 0,25 mmol) dugc hoa tan trong DCM (5 mL) va MeOH (1 mL) va
hén hop nay duge bd sung HCI trong dioxan (4M, 4 mL). Hbn hop dugc khudy & nhiét
do trong phong trong 2 gid. Hon hop dugc o dudi ap sudt giam dé tao ra N-
xyclopropyl-5-{1-[7-etoxy-6-(4-flo-piperidin-4-yl)-imidazo[ 1,2-a]pyridin-3-yl]-
1Hpyrazol-4-yl}-2-flo-4-metyl-benzamit hyrdroclorua (0,14g, 0,24 mmol).

N-xyclopropyl-5-{1-[7-etoxy-6-(4-flo-piperidin-4-yl)-imidazo[ 1,2-a]pyridin-3-
yl]-1Hpyrazol-4-yl}-2-flo-4-metyl-benzamit hyrdroclorua (0,14g, 0,24 mmol) dugc
hoa tan trong DCM (5 mL) va MeOH (1 mL). Hon hop nay duoc bd sung formaldehyt
(0,071 mL, 0,98 mmol) va natri bis(axetyloxy)boranuidyl axetat (0,21g, 0,98 mmol).
Hén hop duoc khudy & nhiét do trong phong trong 15 phut va sau d6 lam nging bing
NaHCOj3 va chiét bang DCM. Cac chét chiét hitu co thu gom duge 1am kho bang
MgSOg4, loc va cd dudi ap suit giam. Cin duoc nghién véi MeOH va loc dé tao ra hop

chit 96 & dang chét rin mau tring (0,081g, 0,15 mmol).
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Vi du 97: N-xyclopropyl-2-flo-4-metyl-5-{1-[6-(1-metyl-azetidin-3-yl)-
imidazo[l1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit
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6-Bromo-imidazo[1,2-a]pyridin (1,0g, 0,005 mol) dugc nap vao lo vi song va
hdn hop nay dugc bd sung 4,4°-di-tert-butyl-2,2’-biprydin (0,14g, 0,001 mol), tert-
butyl este cuia axit 3-bromo-azetidin-1-carboxylic (1,2g, 0,005 mol), bot kém (0,66g,
0,01 mol), Nil» (0,16g, 0,001 mol) va MgCl> (0,48,0,005 mol). Hon hop nay duoc bd
sung pyridin (0,4g, 0,005 mol) va DMA (15 mL). Phan tmg dugc day kin va gia nhiét
& 65°C trong 16 gio. Hon hop duge lam ngudi xubng nhiét dd trong phong, pha loang
bang EtOAc va rira bang NaHCO3 bdo hoa va nuéc mudi. L6p hitu co duge ¢d va cin
duogc tinh ché bang sic ky silicagel (0-100% EtOAc trong heptan, tiép d6 1a MeOH
5% trong DCM) dé tao ra sin pham thd duoc duge tinh ché tiép bing HPLC diéu ché
dé tao ra tert-butyl este clia axit 3-imidazo[1,2-a]pyridin-6-yl-azetidin-1-carboxylic
(0,85g, 3,1 mmol).

Tert-butyl este cta axit 3-imidazo[1,2-a]pyridin-6-yl-azetidin-1-carboxylic
(0,85g, 3,0 mmol) dugc hoa tan trong CHCI3 (15 mL) va hén hop nay duoc bd sung
NBS va hdn hop duge khudy ¢ nhiét do trong phong trong 2 gid. Phan tng dugc cd
dudi ap sudt giam va can dugc pha lodng bing FtOAc va rira bang NaHCOj3 bio hoa,
nuée mudi va 16p hitu co duge ¢d. San pham thd thu duge duge tinh ché bang sic ky
silicagel (0-100% EtOAc trong heptan) dé tao ra tert-butyl este cua axit 3-(3-bromo-
imidazo[1,2-a]pyridin-6-yl)-azetidin-1-carboxylic (0,84 g, 2,4 mmol).

Tert-butyl este cuia axit 3-(3-Bromo-imidazo[1,2-a]pyridin-6-yl)-azetidin-1-
carboxylic (0,84 g, 2,4 mmol) dugc hoa tan trong DMF (8,0 mL) va hdn hgp nay duoc
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bd sung Cul (0,23 g, 1,2 mmol), (1R,2R)- dimetylaminoaxyclohexan (0,27g, 1,9
mmol), hop chéat I-37, (0,74g, 2,9 mmol) va kali phosphat tribazo (1,0g, 4,8 mmol) va
hdn hop dugc gia nhiét & 65°C qua dém. Hoén hop duge 1am ngudi xuéng nhiét do
trong phong va pha lodng bang EtOAc. Hon hgp dugc rira bing nude, nude mudi va
16p hitu co dugce co dé tao ra san pham tho dugc tinh ché bang sic ky silicagel (0-
100% EtOAc trong heptan), tiép d6 sic ky pha dao (10-100% nudc/MeCN v6i axit
formic 0,5%) dé tao ra tert-butyl este clia axit 3-{3-[4-(5-xyclopropylcarbamoyl-4-flo-
2-metyl-phenyl)-pyrazol-1-yl]-imidao[ 1,2-a]pyridin-6-yl}-azetidin-1-carboxylic
(0,62g, 1,2 mmol).

Tert-butyl este cua axit 3-{3-[4-(5-Xyclopropylcarbamoyl-4-flo-2-metyl-
phenyl)-pyrazol-1-yl]-imidao[1,2-a]pyridin-6-yl}-azetidin-1-carboxylic (0,62g, 1,2
mmol) dugc hoa tan trong DCM (5,0 mL) va MeOH (2,0 mL) va hén hop nay duoc bd
sung HCI 4M trong dioxan (1,8 mL, 7,0 mmol). Hoén hop dugc 1am lanh trong bé nuée
d4a va duoc khudy qua dém. Hon hop duge co, pha loang bang DCM /MeOH va rita
bang NaHCO; bo hoa. Lép hitu co dugce ¢d va cdn duoc tinh ché bang sic ky silicagel
(MeOH 0-10% trong DCM v61 NH4OH 1% dé tao ra 5-[1-(6-azetidin-3-yl-
imidazo[1,2-a]pyridin-4-y1)-N-xyclopropyl-2-flo-4-metyl-benzamit (0,39¢g, 0,91
mmol).

5-[1-(6-Azetidin-3-yl-imidazo[ 1,2-a]pyridin-4-yl)-N-xyclopropyl-2-flo-4-
metyl-benzamit (0,07g) dugc hoa tan trong MeOH (2 mL) va hén hop nay duge bd
sung formaldehyt (0,13 mL, 1,6 mmol). Hon hgp dugc khudy trong 30 phut, sau d6
NaBH;CN (0,10g, 1,6 mmol) va axit axetic (0,019g, 0,33 mmol) dugc bd sung vao va
phan mg duogc gia nhiét & 50°C qua dém. Hon hop duoc 1am ngudi xubng nhiét do
trong phong, trung hoa bang NaHCO; bio hoa va 16p hitu co duge tach. Cac chét hitu
co dugce ¢b va san pham tho dugce tinh ché bang sic ky silicagel (0-5% MeOH trong
DCM vé6i NHsOH 1% dé tao ra hop chat 97 (0,032g, 0,072 mmol).

Vi du 98: N-xyclopropyl-2-flo-4-metyl-5-{1-[6-((R)-1-metyl-pyrolidin-3-yl)-
imidazo[1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit(99)
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Tert-butyl este cta axit 6-Bromoimidazol1,2-a]pyridin(3,9g, 20 mmol), 3-
bromo-pyrolidin-1-carboxylic (5,0g, 20 mmol), Nil» (0,62 g, 2,0 mmol), 4,4’-di-tert-
butyl-2,2’-biprydin (0,54g, 2,0 mmol) va MgCl» (0,19 g, 20 mmol) trong binh ap suét
duogc hoa tan trong pyridin va DMA. Hon hop duoc gia nhiét & 65°C trong 3 ngay.
Hén hop dugc 1am ngudi xubng nhiét do trong phong va pha loang bang EtOAc. Hon
hop duogc rira bﬁng NaHCOs3 bdo hoa, nudc va nude mudi. L6p hitu co duge ¢6 va san
pham thé dugc tinh ché bang sic ky silicagel (MeOH 0-10% trong DCM) dé tao ra
tert-butyl este cta axit 3-imidazol[ 1,2a]pyridin-6-yl-pyrolidin-1-carboxylic (2,7g, 6,1
mmol).

Tert-butyl este cta axit 3-Imidazol[1,2a]pyridin-6-yl-pyrolidin-1-carboxylic
(2,7g, 6,1 mmol) dugc hoa tan trong CHCl; (30 mL) va lam lanh xubng 0°C. Hon hop
nay duge bd sung NBS (1,1g, 6,1 mmol) va dugce khudy trong 30 phut. Hon hop duoc
0 va dugc tinh ché bang sic ky silicagel. Sau d6, cac chét déng phan di anh dugc
tach bang HPLC bat d6i xtmg dé tao ra tert-butyl este cta axit (R)-3-(3-Bromo-
imidazo[1,2-a]pyridin-6-yl)-pyrolidin-1-carboxylic (0,65 mmol, 1,6 mmol) va tert-
butyl este cua axit (S)-3-(3-Bromo-imidazo[1,2-a]pyridin-6-yl)-pyrolidin-1-carboxylic
(0,59¢g, 1,6 mmol). Héa hoc 1ap thé dugc quy dinh mot cach tuy y.

Tert-butyl este cta axit (R)-3-(3-Bromo-imidazo[1,2-aJpyridin-6-yl)-pyrolidin-
1-carboxylic (0,65 mmol, 1,6 mmol) dugc hoa tan trong DMF (5,0 mL) va hdn hop
nay dugc bd sung Cul (0,15g, 0,81 mmol), 1R,2R-dimetylaminoacylohexan (0,20 mL,
1,3 mmol), hop chat I-37 (0,5 g, 1,9 mmol) va kali phosphat tribazo (0,69g, 3,3 mmol)

va hdn hop dugc gia nhiét & 65°C qua dém. Hén hop duoc lam ngudi xubng nhiét do
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trong phong, pha lodng biang EtOAc va rira bing nuée (2 x 50 mL) va nuée mudi. Lép
hitu co duoc ¢d va dugc tinh ché bang sic ky silicagel du tién véi MeOH 0-10%
trong DCM, sau d6 12 MeCN 10-95% trong nudc v6i axit formic 0,1% dé tao ra tert-
butyl este ctia axit (R)-3-{3-[4-(5- Xyclopropylcarbamoyl-4-flo-2-metyl-phenyl)-
pyrazol-1-yl]-imidazo[ 1,2-a]pyridin-6-yl}-pyrolidin-1-carboxylic (0,62¢g, 1,1 mmol).
Tert-butyl este ctia axit xyclopropylcarbamoyl-4-flo-2-metyl-phenyl)-pyrazol-
1-yl]-imidazo[1,2-a]pyridin-6-yl}-pyrolidin-1-carboxylic (0,23g, 0,42 fnmol) dugc hoa
tan trong MeOH (1 mL) va hon hop nay duoc bd sung HCI 4N trong dioxan (0,53 mL,
2,1 mmol) va hdn hop dugc khudy & nhiét 6 trong phong qua dém. Phan Gmg duoc cd
dé tao ra N-xyclopropyl-2-flo-4-metyl-5-[ 1-((R)-6-pyrolidin-3yl-imidazo[ 1,2-
a]pyridin-3-yl)-1H-pyrazol-4-yl]-benzamit hydroclorua (0,26g, 0,53 mmol).
N-xyclopropyl-2-flo-4-metyl-5-[ 1-((R)-6-pyrolidin-3yl-imidazo[ 1,2-a]pyridin-
3-yl)-1H-pyrazol-4-yl]-benzamit hydroclorua (0,20g, 0,42 mmol) dugc hoa tan trong
DCM (4 mL) va hén hop nay dugc bd sung formaldehyt (0,31 mL, 4,2 mmol) va
NaBH(OAc)3 (1,3g, 6,4 mmol) va dugce khudy qua dém. Hon hop dugc lam ngirng
bang NaHCO; bio hoa va chiét bang DCM (3 x 50 mL). Céc 16p hitu co thu gom dugce
rira bing nudce, nude mudi va cd dudi ap sudt giam. Nguyén liéu thd duoc tinh ché
bang séc ky silicagel (MeOH 10% trong DCM) dé tao ra hop chat 98 (0,096g, 0,21

mmol).

Vi du 99: N-xyclopropyl-2-flo-4-metyl-5-{1-[6-((S)-1-metyl-pyrolidin-3-yl)-
imidazo[l1,2-a]pyridin-3-yl]-1H-pyrazol-4-yl}-benzamit

Hop chét 99 dugc diéu ché theo cach tuong tw nhu hop chét 98 nhung tir tert-
butyl este cua axit (S)-3-(3-Bromo-imidazo[1,2-a]pyridin-6-yl)-pyrolidin-1-carboxylic.

Vi du 100: N-xyclopropyl-2-flo-5-{1-[6-(4-flo-1-metyl-piperidin-4-yl)-7-
metoxy-imidazo[l,2-a]pyridin-3-yl]-1 H-imidazol-4-yl}-4-metyl-benzamit
Hop chat néu & dé muc dugc diéu ché theo cach twong tu nhu vi du 94 bang

cach sir dung hop chét 1-39-2.

Vi du 101: N-xyclopropyl-5-{1-[6-(1-etyl-4-flo-piperidin-4-yl)-7-metoxy-
imidazo[1,2-alpyridin-3-yl]-1H-pyrazol-4-yl}-2-flo-4-metyl-benzamit
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N-xyclopropyl-2-flo-5-{1-[6-(4-flo-piperidin-4-yl)-7-metoxy-imidazo[ 1,2-

a]pyridin-3-yl]-1H-pyrazol-4-yl }-metyl-benzamit hydroclorua (0,060 g, 0,12 mmol)

duoc hoa tan trong DCM (2,0 mL) va hdn hgp nay dugc bd sung axetaldehyt (0,019
mL, 0,36 mmol) va NaBH(OAc)3 (0,10g, 0,45 mmol) va dugc khuéy 0 nhiét do trong

phong qua dém. Hon hop dugc 1am ngimg bang NaHCO; bio hoa, va chiét bang DCM.

Céc chat chiét hitu co thu gom duoc rira bang nude muoi va c¢o dé tao ra san pham tho

duge tinh ché bang HPLC didu ché dé tao ra hop chat 101 (0,008g, 0,016 mmol).

S liéu HPLC va MS ctia cac hop chat trong bang 1 dugc néu trong bang 3,

ching duoc x4c dinh bang cach sir dung cdc phuong phap duoc néu trong bang 2 sau

day.
Bang 2: phwong phap HPLC
Phwong Pha Pha Dong
Gradien Cot
phiap | dong A | dongB (mL/phut)
Thoi gian BEH
%A %B
0,1% 0,1% (phut) 2,5x50
axit axit 0 95,0 5.0 mm
A formic formic 1,0 5,0 95,0 0,8 C18,
trong trong 1,3 5,0 95,0 duong
nudce ACN 1,4 95,0 5,0 kinh hat
1,7 95,0 5,0 L7 pm

Panh gia cac dic tinh sinh hoc

Mitc d6 e ché RIPK2 cua cac hop chit trong bang 1 dugc néu trong bang 3 va

duogc xac dinh bang cach str dung phuong phap sau:
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Nguyén liéu: dia optiplate 384 15, mau tring (cat.no. 6007290) dugc mua tir
PerkinElmer. B0 thir nghiém kinaza V9103X ADP-Glo (bao gdm ATP siéu tinh khiét)
dugc mua tir Promega. 8His-RIPK2 FL dugc chudn bi ndi bo. TAt ca cac nguyén lidu

khac 1a thudc loai tdt nhit c6 ban trén thi trudng.

Phuong phap: Trong dia 384 10, hop chét thir nghiém duoc pha lodng trong
dung dich dém thir nghiém (ndng do cudi DMSO 1%) dugc tron v6i enzym 8His-
RIPK2 FL (ndng do cudi 1a 8 nM). Sau 15 phit 0 truée & nhiét do trong phong, ATP
duoc hoa tan trong dung dich dém thir nghiém dugc bd sung vao (ndéng do cudi 5 pM).
Hoén hop dugce u trong 60 phut & 37°C trong thiét bi 0 duoc 1am 4m. Sau do6, chit phan
ung ADP Glo dugc bd sung vao, tiép d6 i 40 phit & nhiét do trong phong. Cudi cing,
chét phan tng phat hién kinaza dugc bd sung vao va toan bo hdn hop dugce U trong 40
phut & nhiét do trong phong. Tin hiéu phit quang dugc xac dinh bang bd doc Envision
dé xac dinh luong ADP duoc tao ra. Dung dich dém thtt nghiém: HEPES 25mM (axit
4-(2-hydroxyetyl)-1-piperazintansulfonic), BSA 0,1% (albumin huyét thanh bo),
MgCl12 10mM, MnCl2 S5mM, KCl 50mM, CHAPS (3-[(3-
cholamidopropyl)dimetylammonio]-1-propansulfonat) 0,01%, Na3VO4 10 uM, DTT
(dithiothreitol) ImM, pH 7.5. T4t ca cac dia chta cac 18 v6i ddi chimg chit dan thay
cho hop chét (DMSO 1%) lam mau déi chimg cho tin hiéu cao (100% CTL (100% doi
ching), tin hiéu cao), va cic 16 khong c6 enzym lam mAu ddi chung cho tin hiéu thap
(0% CTL, tin hiéu thép). Tin hiéu phat quang dugc tao ra 1a ty 1€ véi ADP duogc tao ra
va tuong quan voi hoat tinh ctia enzym. Phén tich s4 lidu duoc thuc hién bang cach
tinh ty 1& phan trim ctia qua trinh tao ADP v6i su ¢6 mat clia hop chét thir nghiém va
RIPK?2 so véi qua trinh tao ADP v6i su ¢6 mat cia RIPK2 cdng vé6i 50 uMGefitinib.
(RLU (don vi phat quang twong dbi)(miu) - RLU(di chimg thap)) * 100 / (RLU(gi4
tri cao) - RLU(dbi chung thap)) [RLU = don vi phét quang twong d6i].

-101-



35888

Bing 3
Vi du m/z Thoi gian lwu (phit) | ICso cia RIPK2 (nM)

1 476,2 0,55 2,6
2 4344 0,87 4,7
3 415,3 0,66 66
5 395,1 0,61 3,5
6 396,1 0,69 12
7 419,1 0,65 0,99
8 410,1 0,65 14
9 427,2 0,76 3
10 516,3 0,82 1,3
11 395,1 0,85 2,9
12 396,1 0,75 640
13 358,2 0,63 25
14 381,1 0,69 3
15 357,7 0,55 11
16 357,2 0,54 45
17 381,1 0,62 7.4
19 477,2 0,78 2,2
20 477,2 0,83 970
21 473,1 0,76 6,7
22 477,2 0,71 66
23 445,2 0,68 4,5
25 406,3 0,72 150
26 419,1 0,84 55
27 449,2 0,7 12
28 507,2 0.8 150
29 471,7 0,83 1,6
30 479,2 0,73 170
31 401,2 0,59 4,2
32 375,1 0,58 3,5
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33 495,2 0,8 3.8
34 406,2 0,73 4,4
35 507,2 0,72 1,2
36 5242 0,76 1,6
37 507,3 0,74 5,2
38 520,3 0,58 26

39 5372 0,62 4

40 416,4 0,73 120
41 429,3 0,66 130
42 363,2 0,82 1700
43 324,1 0,71 26
44 394,1 0,95 360
45 407,1 0,77 1,2
46 409,2 0,75 110
47 400,1 0,96 110
48 417,1 0,82 55

49 393,2 0,75 390
50 407,2 0,89 1400
53 3524 0,58 710
54 340,3 0,74 140
55 336,3 0,49 260
56 419,1 0,72 16
57 401,1 0,64 9,5
58 401,1 0,61 320
59 463,3 0,72 2,4
60 476,3 0,57 2,1
61 445,3 0,65 4,8
62 401,4 0,66 4,1
63 458,4 0,31 9.3
64 470,2 0,64 19
65 483,2 0,53 10
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66 4282 0,63 7,6
67 414,7 0,64 3,1
68 415,3 0,69 3,1
69 446,2 0,71 3
70 501,2 0,6 5,5
71 419,2 0,6 2,6
72 401,2 0,56 4,3
73 471,2 0,57 31
74 402,3 0,56 55
75 433,2 0,67 1,4
76 400,2 0,68 9,7
77 478,4 0,71 7,2
78 4942 0,77 500
79 476,2 0,54 3,2
80 504,2 0,56 11
81-1 419,2 0,69 2,4
81-2 419,2 0,69 1,9
82-1 401,2 0,57 6,7
82-2 401,2 0,58 3,2
84 321,2 0,74 23
85 431,6 0,58 3.9
86 387.,2 0,57 4
87 361,2 0,52 190
88 390,1 0,86 17
89 354,1 0,67 2200
90 482,2 0,79 11
91 387,2 0,62 6,5
92 515.3 0,46 1,7
93 544.,4 0,47 L5
94 521.3 0,48 1.4
95 462,2 0,45 2,3
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96 535.,4 0,50 1,1
97 445,2 0,47 3,2
98 459,3 0,48 1.4
99 459,3 0,49 1,6
100 521,3 0,44 2,4
101 5343 0,48 1,3

Céc thir nghiém bd sung nhu trc ché TNF mau toan phan & ngudi, tinh on dinh
t& bao gan va tinh thAim CACO-2 da duoc thuc hién dé thu duge higu lyc té bao, tinh

6n dinh va tinh thdm cua té bao tuong tmg.

Phuong phap st dung

Hop chit theo sing ché 1a chit tic ché hitu hi¢u RIPK2. Do d6, theo mot
phuong 4n, sang ché dé xuit phuong phép didu tri cac rdi loan qua trung gian RIPK?2
bang cach stir dung cac hop chét cua sang ché. Theo mot phuong 4n khéc, séng ché dé
xuat phuong phap diéu tri bénh tim mach, bénh viém, bénh di tng, bénh phdi va xo
hoéa, bénh than va bénh ung thu bang cach st dung cac hop chét ctia sang ché.

Khéng mudn bi rang budc béi ly thuyét, mirc d6 e ché dugc 1y ctia RIPK2 sé
lam giam tin hiéu tién viém thong qua cic con dudng nhan biét vi khuan duogc khoi
phét béi su kich thich NOD1 va NOD2. Viéc giam tin hiéu viém nay s& dem lai loi ich
didu tri & nhiéu bénh tuy viém khéc nhau.

Céc bénh nay bao gdm:

Cac bénh tim mach bao gém x0 vira dong mach, nhdi mau co tim, dot quy,
phinh dong mach chu, con hdng ciu hinh liém, ton thuong do thiéu mau cuc bd, ting
huyét 4p dong mach phéi va nhiém khuan huyét;

Céc bénh di tng bao gdm bénh hen, bénh viém miii di ung, bénh viém mii
xoang, viém da di ing va chimg may day;

Bénh xo hoda bao g%)m td chuc lai duong hd hép trong bénh hen, bénh xo hoa
phdi v6 can, bénh xo cting bi, bénh bui phdi amidng;

Céc hoi chung phdi bao gdm hoi chimg suy ho hip & ngudi truéng thanh, bénh
viém phé quan do virut, ngung thé khi ngt do tac nghén, bénh phdi tic nghén man tinh,

bénh xo nang va ching loan san phé quan phdi;
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Cac bénh viém bao gém bénh viém khép dang thép, viém xuong khop, bénh
gut, viém cau than, viém bang quang k&, bénh Véy nén, bénh viém rudt (viem loét dai
trang va bénh Crohn), hoi chung Blau, bénh lupus ban d6 hé théng, thai ghép, bénh da
xo cing, dau do viém, bénh viém va bénh mét do di ung.

Bénh ty mién hodc r6i loan di ing duge chon tr bénh viém khop dang thép,
bénh vay nén, bénh lupus ban dé hé théng, bénh than lupus, bénh xo cliing bi, bénh hen,
bénh phéi tic nghén man tinh (COPD), bénh viém miii di Ung, eczema di img, bénh da
x0 ctmg, bénh viém khép dang thip thiéu nién, bénh viém khop tu phét thiéu nién,
bénh dai thao duong typ I, bénh viém rudt, bénh méanh ghép chéng vt chu, bénh viém
khép vay nén, bénh viém khép phan tng, bénh viém cot séng dinh khép, bénh Crohn,
bénh viém loét dai trang, bénh viém mang mach nho va bénh ly khép d6t sdng khong
hinh d4nh X quang.

Bénh ung thu bao gdm khéi u rén, bénh bach cau va u lympho; va

Céc bénh v& than nhu viém cau than hodc bénh than dai thio dudong hodc bénh
than tiéu dudng.

Bénh gan nhu bénh gan nhiém m& khong do ruou hogc viém gan nhiém md
khong do rugu (NASH) hodc bénh xo gan.

Pé didu tri cAc bénh va céc tinh trang bénh ly néu trén, liéu hitu hiéu diéu tri s&
thudng nam trong khoang tir 0,01 mg dén 100 mg/kg thé trong trén moi lidu luong hop
chit theo sang ché; tt hon 1a nim trong khoang tir 0,1 mg dén 20 mg/kg thé trong trén
mdi lidu lwong. Vi dy, d& ding cho ngudi c6 can ning 70kg, khoang lidu lugng s& nam
trong khoang tr 0,7 mg dén 7000 mg trén moi lidu lwong hop chét theo sang ché, t6t
hon 14 ndm trong khoang tir 7,0 mg dén 1400 mg trén mdi liéu lugng. Mot s6 muc do
t6i wu hoa lidu thong thuong c6 thé can thiét dé xac dinh mirc va m hinh cip lidu t6i

wu. Hoat chit c6 thé duge dung tir 1 dén 6 1an mot ngay.

Céc duoc phdm va cach st dung thong thudng

Khi dugc st dung 1am dugc chat, cac hop chét theo sang ché thuong dugc ding
duéi dang duoc pham. Céc dugc pham nay c6 thé dugc bao ché bang cach st dung cac
quy trinh da dugc biét 5 trong linh vuc dugc va chua it nhat mot hop chét theo sang
ché. Cac hop chét theo sang ché ciing c6 thé duge dung mot minh hodc két hop véi cac

ta duoc ma lam ting cuong do on dinh cta cac hop chat theo sdng che, tao di€u kién
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thuan loi cho viéc dung céc duoc phdm chira ching trong cac phuong an nhét dinh,
lam ting kha nang hoa tan hoac phén tan, ting hoat tinh d6i khang, cung cp liéu phép
phu trg, va tuong tu. Cac hop chét theo sang ché c¢6 thé dugc sir dung mot minh hodc
cling voi cac chat c¢6 hoat tinh khic theo séng ché, ty ¥ con ciing v6i cic chét ¢ hoat
tinh dugc 1y khac. Né6i chung, cac hop chét theo sang ché dugc ding véi lwgng hitu
hiéu v& mat didu tri hodc vé6i lugng hiru hiéu vé& mit duoc Iy, nhung ciing c6 thé dugc
dung véi lwong thép hon dé chin doan hodc nham muc dich khac.

Viéc dung cac hop chét theo sang ché, dudi dang tinh khiét hodc dudi dang
duoc phdm phit hop, c6 thé duge thuc hién bang céach sir dung céch thirc bat ky dugc
chip nhan dé dung dugc pham. Do d6, viéc ding c6 thé 13, vi du, qua dudng miéng,
trong khoang miéng (vi du, dudi ludi), trong mili, ngoai duodng ti€u hoa, tai chd, qua
chan bi, qua am dao, hodc qua truc trang, dudi dang chét rén, chét ban rin, bot dong
kho, hogc céc dang liéu luong long, nhu, vi du, vién nén, vién thudc dan, vién tron,
vién nang mém déo va vién nang gelatin cling, thudc bot, dung dich, hén dich, hoidc
sol khi, hodc cac dang tuong tu, tot hon 1a duéi dang lidu luong don vi thich hop dé
ding lidu luong chinh xdc mot cach don gian. Céc dugc pham s& thuong chira chét
mang dugc hoac td dugce thong thuong va hop chét theo sang ché 1am hoat chét, va,
ngoai ra, co thé chira cac chét diéu tri, cac duge chit, cac chét mang, cac chit phu trg,
cac chét pha loang, cac chét din khac, hodc céc két hop cta ching. Céc t4 dugc, cic
chat mang, hodc cac chat phu gia dugc dung nay cling nhu cac phuong phap bao ché
cac duoc phém dung cho céc cach thie st dung khac nhau la da duoc nguoi co hiéu
biét trung binh trong linh vuc nay biét ro. Tinh trang k¥ thuat clia sang ché duoc din
chimg, vi du, b&i Remington: The Science and Practice of Pharmacy, 20th Edition, A.
Gennaro (ed.), Lippincott Williams & Wilkins, 2000; Handbook of Pharmaceutical
Additives, Michael & Irene Ash (eds.), Gower, 1995; Handbook of Pharmaceutical
Excipients, A.H. Kibbe (ed.), American Pharmaceutical Ass’n, 2000; H.C. Ansel and
N.G. Popovish, Pharmaceutical Dosage Forms and Drug Delivery Systems, 5th ed.,
Lea and Febiger, 1990; mdi tai liéu dugc dua vao day béng cach vién dan toan bd
nhim md ta tét hon tinh trang k¥ thuat.

Nhu ngudi c¢6 hiéu biét trung binh trong linh vuc nay doan trude, cac dang cia

cac hop chét theo sang ché dugc sir dung trong cac dugc pham cu thé s& dugc chon (vi
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du, cac mudi) dé c6 cac dic tinh vat 1y thich hgp (vi du, kha nang hoa tan trong nudc)

ma 12 can thiét dé duoc phdm do6 hiéu nghi¢m.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (1):

hodc mudi duge dung cia ching, trong do:

X laNvay la CH; hoac

XlaCHvaYlaN;

HET la vong heteroaryl 5 canh chira mot dén ba nguyén tir khac loai duge chon tir nito

va luu huynh, trong d6 mdi vong heteroaryl ty y dugc thé bang mot dén hai nhom thé

doc lap duoc chon tr R® va R*; hodc

HET la vong heteroaryl 5 canh chira mot dén ba nguyén tir khac loai duge chon tir nito
va luu huynh, trong do mdi vong heteroaryl dugc thé béng hai nhom thé duoc chon tir
R®va R®, trong @6 R® va R cling v6i cac nguyén t& ma chiing gén vao tao thanh vong
heteroaryl hodc di vong 5 dén 6 canh ma c6 thé tuy ¥ dwoc thé bang mot dén hai nhém

thé duoc chon tir R3 va R%;

R! 13 hydro hoic F;

R? 1a C13 alkyl hodc CI;

R3 vaR* mdi nhém doc 1ap duoc chon tir:
(a) —H,
(b)-OR’,
(c) -O- Ci-6alkyl-O- Ciz alkyl

(d) —0-Cs.6 xycloalkyl,
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(e) -C(O)R?,

() Ci-salkyl tuy y duoc thé bang mot dén ba —OH, flo, heteroxyclyl tuy ¥ dugc thé
bang oxo, Cs. xycloalkyl, -CO2R?, -O- C1-salkyl, aryl, -N(R*)(R%),

hoic -C(O)N(R3)(RY),

(g) Cs.6 xycloalkyl tuy y dugc thé bang mot dén ba —OH, mdt dén ba flo, C1-6alkyl,
-OC1-6alkyl, Ci-salkyl-OCi-salkyl, Ci-salkyl-OH, CF3, -OCs.¢xycloalkyl, -CO2H, -
COR5, Cs-exycloalkyl, heteroaryl 5 dén 6 canh, Cs.s heteroxyclyl, N(R*)(R®),
hogc -C(O)N(R)(R®),

(h) —CO2R5,

(i) -C(ON(R*)(R®),

(7) ~S(O)N(R)(R®),

(k) -S(O)n-R’,

(1) nhém heteroaryl 5 dén 6 canh tuy y dugce thé bé‘mg mot dén ba nhém duogc chon
tir C1.salkyl, Csssxycloalkyl, halogen, -CF3, -OH, -(CH2),CO2R?, -C(O)N(R’)(R®), -
N(R?)(R®), -NH-SOC1-salkyl, Ci.salkoxyl, Ci.salkyl-O- Ci-3 alkyl, Ci-
salkylhydroxyl, Ci.3alkyl-CN, oxo, phenyl tuy y duoc thé bang halogen va -
S(O)nCi-salkyl,

(m) nhoém heteroxyclyl mét vong, hai vong hodc vong spiro 4 dén 10 canh chira N,
S hodc O, trong d6 mdi di vong tiy y dugc thé bang 1 dén 3 nhém thé dugc chon
tir nhan di vong 3 dén 6 canh, halogen, -C.3alkyl, -Ci.salkyl —O- Ci-salkyl va -Ci.
salkyl- C(O)N(R®)(R®),

(n) aryl,
(0) -NR)(R;

R3 va R% m6i nhém doc 1ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-Ci3
alkyl -C(O)-C1.3 xycloalkyl va —(Ci-Ce)alkyl, trong d6 mdi R’ va RS doc lap tuy y dugce
thé bang —OH, Cs.sxycloalkyl, -Ci-3alkyl, ~O- Ci.3alkyl, -NH-C1.3 alkyl hodc —N-(Ci.-
alkyl)2; hodc

R’ va R® ciing v6i nguyén ti nito ma ching gén vao tao thanh nhan di vong 4 dén 6

canh tuy y duoc thé bang metyl; va
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nla0, 1, hodc 2.

2. Hop chét theo diém 1 hodc mudi duge dung ctia chiing, trong do:
X 1aNvayY laCH; hoac
X1laCHvaYlaN;

Het 14 vong heteroaryl 5 canh dugc chon tir pyrazolyl, imidazolyl, thiazolyl va
thiadiazolyl, trong d6 mdi vong heteroaryl tity ¥ dugc thé bang mot dén hai nhom thé

doc 1ap dugc chon tir R? va R*; hodc
Het 1a vong heteroaryl 5 canh dugc chon tir pyrazolyl va imidazolyl, trong d6 mdi
vong heteroaryl duoc thé bing hai nhém thé dugce chon tir R? va R, trong d6 R* va R®
cung voi cac nguyén tir ma ching gin vao tao thanh vong heteroaryl hodc di vong 5
dén 6 canh ma c6 thé tuy y dugc thé bang mot dén hai nhém thé duoc chon tir R3 va
R4.
R! 1a hydro hoic F;
R? 1a C1.3 alkyl hoac Cl;
R3 vaR* mdi nhém ddc 1ap duge chon tur:

(a) _Ha

(b) -O R3,

(¢) -O- Ci6alkyl-O- Ci.3 alkyl

(d) —O-Cs.6 xycloalkyl,

(e) -C(O)R’,

(f) C1-salkyl tity ¥ dugc thé bing mot dén ba —OH, flo, heteroxyelyl tity ¥ duoc thé
bang oxo, Cs.6 xycloalkyl, -CO:R?, -O- Ci-salkyl, aryl, -N(R%)(R®),

hodc -C(O)NR)(R®),

(g) Cs.6 xycloalkyl tuy y duoc thé bing mot dén ba —OH, mot dén ba flo, Ci-salkyl,
-OCi-6alkyl, C1-salkyl-OCi-salkyl, Ci-alkyl-OH, CF3,-OCs.sxycloalkyl, -CO2H, -
COuRS, Cs-sxycloalkyl, heteroaryl 5 dén 6 canh, Cs. heteroxyclyl, N(R*)(R®),

hoic -C(O)N(R?)(RY),
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(h) —CO:R®,

(i) -C(ON(R*)(R),
() ~S(0)N(R)(R),
(k) ~S(O)a-R®

(1) nhém heteroaryl 5 dén 6 canh tiy y duoc thé bang mot dén ba nhém duge chon
tir Cr.6alkyl, Cs.sxycloalkyl, halogen, -CF3, -OH, -(CH2),CO2R?, -C(O)N(R)(R®), -
N(R>)(R®), -NH-SO1C1-salkyl, Ci.salkoxyl, Cisalkyl-O- Ci.3 alkyl, Ci-
6élky1hydroxy1, Ci-3alkyl-CN, oxo, phenyl tuy y duoc thé bang halogen va -
S(O)nCr-salkyl,

(m) nhom heteroxyclyl mt vong, hai vong hodc vong spiro 4 dén 10 canh chira N,
S hodc O, trong d6 mdi di vong tuy y dugc thé bang 1 d&n 3 nhom thé duoc chon
tir nhan di vong 3 dén 6 canh, halogen, Ci.salkyl, va Ci.zalkyl- C(O)N(R)(R®),

(n) aryl,

(0) -NR)(R;

R5 va R® mbi nhom doc 1ap dugce chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-C1-3
alkyl -C(O)-C1.3 xycloalkyl va —(C1-Ce)alkyl tity ¥ dugc thé bang —OH, Cs.
xycloalkyl, -NH-C1.3 alkyl hodac —N-(Ci-3-alkyl)2; hoac

R’ va R ciing v6i nguyén tir nito ma ching gin vao tao thanh nhan di vong 5 dén 6

canh tly y dugc thé bang metyl; va

n la 0 hoac 2.

3. Hop chét theo diém 1 hodc mudi duoc dung cta ching, trong do:

HET la vong heteroaryl 5 canh dugc chon tir pyrazolyl, imidazolyl, thiazolyl va
thiadiazolyl, trong d6 mdi vong heteroaryl tity y dugc thé bang mot dén hai nhém thé

doc lap dugc chon tr R® va R
R3vaR* mdi nhém doc 14p duoc chon tir:
(a) —Ha

(b) —O RS,
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(¢) -O- Ci.salkyl-O- Ci-3 alkyl

(d) —O-Cs.¢ xycloalkyl,

(e) -C(O)R?,

() Ci-¢alkyl tuy y dugce thé bang mot dén ba —OH, flo, heteroxyclyl tuy ¥ dugc thé
bang oxo, Cs-6 xycloalkyl, -CO2R?, -O- Cy-galkyl, aryl, -N(RJ)(R®),

hodc -C(O)N(R?)(R®),

(g) Cs.6 xycloalkyl tuy y duoc thé bang mot dén ba —OH, mot dén ba flo, C1-ealkyl,
-0C1-salkyl, Ci-salkyl-OCi-salkyl, Ci1-salkyl-OH, CF3,-OCs.¢xycloalkyl, -CO2H, -
CO,R5, Cs-sxycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl, N(R?)(R®),

hogc -C(O)N(R*)(R®),

(h) -CO2R5,

(i) -C(ON(R*)(R),

() ~S(ORNR)(R®),

(k) —=S(O)n-R>

(1) nhém heteroaryl 5 dén 6 canh tuy y dugc thé bang mot dén ba nhém duge chon
tir C1.salkyl, Csexycloalkyl, halogen, -CF3, -OH, -(CH2):CO2R?, -C(O)N(R)(R®), -
N(R?)(R®), -NH-SO>C1.salkyl, Ci.salkoxyl, Ci-6alkyl-O- Ci-3 alkyl, Ci-
salkylhydroxyl, C1.3alkyl-CN, oxo, phenyl tiry y dugc thé bang halogen va -
S(O)uCi-salkyl,

(m) nhom heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh chira N,
S hoac O, trong do mdi di vong tiy ¥ duoc thé béng 1 d@én 3 nhom thé dugce chon
tir nhan di vong 3 dén 6 canh, halogen, Ci.3alkyl, va Cr.zalkyl- C(O)N(R*)(R®),
(n) aryl,
(0) -NR)(R®);
R’ va R® mbi nhém doc 1ap duge chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-C1:3
alkyl -C(0)-C1.3 xycloalkyl va —(C1-Ce)alkyl tiry y duge thé bang —OH, Cs-¢
xycloalkyl, -NH-C1.3 alkyl hodc —N-(Ci-3-alkyl); hoéc
R® va R® cung v6i nguyén tr nito ma ching gén vao tao thanh nhan di vong 5 dén 6
canh tiy ¥ duoc thé bang metyl; va
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n la 0 hodc 2.

4. Hop chét theo diém 1 hodc mudi duoc dung ctia chiing, trong do:

HET 1a vong heteroaryl 5 canh dugc chon tir pyrazolyl va imidazolyl, trong d6 mdi

vong heteroaryl dugc thé bing hai nhom thé duge chon tir R? va RY; trong d6

R? va RP cuing v6i cac nguyén tir ma chiing gén vao tao thanh vong heteroaryl hodc di

vong 5 dén 6 canh ma ¢c6 thé tuy y dugc thé béng mot dén hai nhém thé duoc chon tir

R3 vaR%;

R3 vaR* mdi nhém doc 1ap duge chon tur:

(a) -H,

(b) O R3,

(¢) -O- Ci6alkyl-O- Ci3 alkyl
(d) —O-Cs.6 xycloalkyl,

(e) -C(O)R’,

(f) C1-galkyl tly y duoc thé bing mot dén ba —OH, flo, heteroxyclyl tity ¥ duoc thé
bang oxo, Cs.6 xycloalkyl, -CO2R?, -O- Ci-salkyl, aryl, -N(R%)(R®),
hozc -C(O)N(R)(R®),

(g) Cs.6 xycloalkyl tuy y duoc thé bang mot dén ba —OH, mot dén ba flo, Ci-ealkyl,
-0C;1-¢alkyl, Ci-¢alkyl-OC-salkyl, Ci-salkyl-OH, CF3, -OCs.6xycloalkyl, -CO2H, -
CO2R3, Cs-¢xycloalkyl, heteroaryl 5 dén 6 canh, C3.¢ heteroxyclyl, N(R®)(RS),

hoidc -C(O)N(R3)(R®),

(h) -CO2R’,

(i) -C(ONR*)(R®),
(7) ~S(O)RNR)R®),
(k) ~S(O)-R°

(1) nhém heteroaryl 5 dén 6 canh tity y dugc thé bang mot dén ba nhém duoc chon
tir Crsalkyl, Csexycloalkyl, halogen, -CF3, -OH, -(CH2)sCO2R?, -C(O)N(R?)(R), -
N(R3)(R), -NH-SO2C.salkyl, Ci.salkoxyl, Ci-salkyl-O- Ci.3 alkyl, Ci-

-114-



35888

salkylhydroxyl, Ci.3alkyl-CN, oxo, phenyl tuy y dugc thé bang halogen va -
S(O)nCr-salkyl,

(m) nhoém heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh chira N,
S hoic O, trong d6 mdi di vong tuy y dugc thé bang 1 dén 3 nhom thé dugc chon
tir nhan di vong 3 dén 6 canh, halogen, Ci-salkyl, va Ci3alkyl- C(O)N(R)(R®),

(n) aryl,

(0) -N(R*)(R®);

R3 va R® mdi nhém ddc 1ap dugce chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-C13
alkyl -C(0)-Ci3 xycloalkyl va «(Ci-Ce)alkyl tuy y duoc thé bang —OH, Cs-
xycloalkyl, -NH-C1.3 alkyl hodac —-N-(Ci-3-alkyl):; hodc

R’ va R® cing v6i nguyén tir nito ma chung gin vao tao thanh nhan di vong 6 canh tury

y dugc thé bang metyl; va

n la 0 hoac 2.

5. Hop chét theo diém 1 hodc mudi dugc dung ciia ching, trong dé:

HET la pyrazolyl tuy y duoc thé bang mot dén hai nhom thé duogc chon tir R va R*.

6. Hop chét theo diém 1 hodc mubi duoc dung cua ching, trong do:

HET la vong heteroaryl 5 canh dugc chon tir pyrazolyl va imidazolyl, trong d6 moi

vong heteroaryl dugc thé bang hai nhém thé dugc chon tir R? va R®; trong dé

R? va RP ciing véi cac nguyén tir ma ching gin vao tao thanh vong heteroaryl 5 dén 6
canh sao cho HET 1a vong heteroaryl hai vong dugc chon tir imidazopyridin va
pyrazolopyridin ma c6 thé tiy ¥ dugc thé bing mot dén hai nhom thé duoc chon tir R3

va R%.

7. Hop chét theo diém 1 hogc mubi duoc dung cua ching, trong do:
X1aN;
Y la CH;
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R!'1a F;

R? duogc chon tir metyl va Cl;

HET dugc chon tir imidazopyridin va pyrazolopyridin ma cé thé thy y duoc thé bang

mot dén hai nhom thé duoc chon tir R3 va R

R3 vaR* mbdi nhém doc 1ap duoc chon tur:

(a) _Ha

(b) -OR>,

(c) -O- Ci-6alkyl-O- C1-3 alkyl

(d) —0-C3.6 xycloalkyl,

(e) -C(O)R’,

(f) Ci-salkyl tuy y duoc thé bing mot dén ba —OH, flo, heteroxyclyl tuy y dugc thé
bing 0xo, Cs.6 xycloalkyl, -CO:R>, -O- Ci-6alkyl, aryl, -N(R5)(R®),

hogc -C(O)N(R)(R®),

(g) Ca.6 xycloalkyl tily ¥ dugc thé bing mot dén ba ~OH, mot dén ba flo, Ci-salkyl,
-OC1-salkyl, Ci-galkyl-OCi-salkyl, Ci-salkyl-OH, CF3, -OCs.¢xycloalkyl, -CO2H, -
CO2R5, Cs-sxycloalkyl, heteroaryl 5 dén 6 canh, Cs.¢ heteroxyclyl, N(R%)(R®),
hodc -C(O)N(R)(R®),

(h) -CO2R5,

(i) -C(ONR)(R®),

() ~S(ORN(R)(R®),

(k) -S(0)2-R®

(1) nhém heteroaryl 5 dén 6 canh tiy y duoc thé bang mot dén ba nhém duge chon
tir Crealkyl, Cs.6xycloalkyl, halogen, -CF3, -OH, -(CHz) CO2R?, -C(O)N(R?)(R®), -
N(R?)(R%), -NH-SO2C1.6alkyl, Cr.salkoxyl, Ci-6alkyl-O- Ci-3alkyl, Ci-
salkylhydroxyl, Ci3alkyl-CN, oxo, phenyl tuy y dugc thé bang halogen va -
S(0)2C1-ealkyl,
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(m) nhom heteroxyclyl mot vong, hai vong hodc vong spiro 4 dén 10 canh chta N,
S hoic O, trong d6 mdi di vong tuy ¥ duoc thé bang 1 dén 3 nhém thé dugc chon
tir nhan di vong 3 dén 6 canh, halogen, Ci.salkyl, hodc Cisalkyl- C(O)N(R®)(R®),
(n) aryl,

(0) -NR)(R®;

RS va RS mdi nhém doc 1ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-Ci.3
alkyl -C(0)-C1.3 xycloalkyl va —(C1-C)alkyl tity y dugce thé bang —OH, Cs-s
xycloalkyl, -NH-C;.3 alkyl hodc —N-(Ci-3-alkyl)2; hodc

RS va RS cung v6i nguyén tir nito ma chiing gan vao tao thanh nhan di vong 6 canh tiry

y dugce thé bang metyl.

8. Hop chat theo diém 1 hoic mudi duge dung cia ching, trong do:
X1aN;

Y la CH;

R!1aF;

R? duogc chon tir metyl va Cl;

HET la imidazopyridin ma c6 thé tuy y duoc thé bang mot dén hai nhom thé duge

chon tir R va R%;
R3 vaR* mdi nhom doc 1ap duge chon tir:
(a) -H,
(b)—O RS,
(¢) -O- Cralkyl-O- C1.3 alkyl
(d) —0-Cs.6 xycloalkyl,
(e) -C(O)R?,

(f) C1-6alkyl tiry ¥ duge thé bing mot dén ba —OH, flo, heteroxyelyl tity ¥ dugc thé
bang oxo, Cs.6 xycloalkyl, -CO2R?, -O- Ci-salkyl, aryl, -N(R*)(R®),
hoic -C(O)N(R%)(R®),
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() Ca.6 xycloalkyl tily ¥ dugc thé bing mot dén ba —OH, mot dén ba flo, Ci-salkyl,
-OC1-salkyl, Ci-galkyl-OCi-salkyl, Ci-¢alkyl-OH, CF3, -OCs.¢xycloalkyl, -CO-H, -
CO1RS, C3-sxycloalkyl, heteroaryl 5 dén 6 canh, Cs. heteroxyclyl, N(RF)(R®),
hozc -C(O)N(R’)(R®),

(h) —CO2R5,

(i) -C(ON(R)(R®),

() ~S(ORNR)(R®),

(k) —=S(0),-R3

(1) nhom heteroaryl 5 dén 6 canh tury y duoc thé bing mot dén ba nhém duge chon
tir Cr.6alkyl, Cs.6xycloalkyl, halogen, -CF3, -OH, -(CHz2) CO2R?, -C(O)N(R’)(RY), -
N(R?)(R®), -NH-SO:C1.salkyl, Ci.salkoxyl, Ci-6alkyl-O- Ci-3 alkyl, Ci-
alkylhydroxyl, Ci-3alkyl-CN, oxo, phenyl tuy y dugc thé bang halogen va -
S(0)2C1-6alkyl,

(m) nhém heteroxyclyl mot vong 6 canh chtra N trong d6 di vong ty y dugc thé
béng 1 dén 3 nhom thé duogc chon tir nhan di vong 3 dén 6 canh, halogen, Ci.zalkyl,
va Craalkyl- C(O)N(R3)(RS),
(n) aryl,
(0) -N(R*)(R®);
R’ va R® mdi nhém ddc 14p duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-Ci3
alkyl -C(0)-C1.3 xycloalkyl va —(C1-Ce)alkyl tiry y duoc thé bang —OH, Cs.¢
xycloalkyl, -NH-C1.3 alkyl hodc —N-(Ci.3-alkyl)2; hoac

R’ va R® ciing v6i nguyén tit nito ma ching gdn vao tao thanh nhan dj vong 6 canh tuy

y dugc thé bang metyl.

9. Hop chét theo diém 7 hoic mudi dugc dung ctia chung, trong do:

HET la:
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3
N X R
§:“ 7w
tity y dwoc thé bing mot dén hai nhom thé duge chon tir R® va R*;
R3vaR* mdi nhém doc 1ap duge chon tir:
(a) _Ha
(b) -O R>,
(c) -O- Ci-6alkyl-O- Ci-3 alkyl
(d) —O-Cs.¢ xycloalkyl,
(e) -C(O)R’,
(f) C1-salkyl tity ¥ duoc thé bing mot dén ba —OH, flo, heteroxyclyl tly y dugc thé
bang oxo, C3.s xycloalkyl, -CO2R?, -O- Ci-6alkyl, aryl, -N(R7)(R®),
hodc -C(O)N(R)(R®),
(2) Ca.6 xycloalkyl tily ¥ dugc thé bing mot dén ba —OH, mot dén ba flo, Cr-salkyl,
-0C-6alkyl, Ci-salkyl-OCi-salkyl, C1-salkyl-OH, CF3, -OCs.¢xycloalkyl, -CO2H, -
CO4R%, C3-sxycloalkyl, heteroaryl 5 dén 6 canh, Cs. heteroxyclyl, N(R*)(R),
hogc -C(O)N(R*)(R®),
(h) -CO2R>,
(i) -C(ON(R)(R®),
() ~S(ORN(R)(R®),
(k) —S(0)2-R?
(1) nhém heteroaryl 5 dén 6 canh tily y dugc thé bang mot dén ba nhom duge chon
tir Cr.salkyl, Cssxycloalkyl, halogen, -CF3, -OH, -(CHz) CO2R, -C(O)N(R®)(R®), -
N(R3)(RS), -NH-SO>C1.6alkyl, Cr.salkoxyl, Ci-6alkyl-O- Ci3 alkyl, Ci.
salkylhydroxyl, Ci-3alkyl-CN, oxo, phenyl tuy y dugc thé bang halogen va -
S(0)2Cr-salkyl,
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(m) nhom heteroxyclyl mét vong, hai vong hodc vong spiro 4 dén 10 canh chira N,
S hoac O, trong d6 mdi di vong tiy y duoc thé bang 1 dén 3 nhom thé dugc chon
tir nhan di vong 3 dén 6 canh, halogen, Cisalkyl, va Cizalkyl- C(O)N(R)(R®),
(n) aryl,
(0) -NR*)(R®);
R’ va R% mbi nhém doc 1ap duoc chon tir —H, heteroxyclyl 4 dén 6 canh, -C(0)-C1:3
alkyl -C(0)-C1.3 xycloalkyl va —(Ci-Ce)alkyl tity ¥ dugc thé bang —OH, Cs-s
xycloalkyl, -NH-C;.3 alkyl hodc —-N-(Ci-3-alkyl)2; hodc
R’ va R ciing v6i nguyén tir nito ma chung gén vao tao thanh nhan di vong 6 canh tiy

y duoc thé bang metyl.

10. Hop chét theo diém 7 hodc mudi duge dung ciia ching, trong do:
HET la:

R3

N\ A~

4

R

tiry y duge thé bing mot dén hai nhém thé dugce chon tir R® va R*.

11. Hop chét theo diém 1 hodc mudi dugc dung ctia ching, trong do:

HET la:

tiy y dugc thé bang R?,
hodc

HET la:
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HET duoc chon tur:
?Ikyl
s _N N
’ ’ alkyl
12. Hop chét theo dim 1 hodc mudi duoc dung ctia ching, trong do:
X1aN;
Y la CH;
R!'1aF;
R? 1a metyl;
HET la:
NN R’ \ERESN R’ NWR3
%\TL/\;[ R \ = R* \ NVN
hoac

R? 1a metoxy; va
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13. Hop chét theo diém 1, trong d6 hop chat nay dwgc chon tir nhém gbm:

Vidu Céu trac Vi du Céu trac
F HN’ HN
o) 0
1 / 54
% N S
N—N — N—-N>_
N S
L7 /
N/ N\N/)\
F HN’ HN
0 O
2 55
{ AN 0 { AN
- — -N
N N\EN N N/
Y / P
N N
HN F HN’
o) o)
3 56
Y, HO
NN NH \\
\\—-N — N—N —
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Vi du Céu tric Vi du Céu tric
F  HN’ HN
o) 0
5 c 57 HO
\\ \\ 0
N—-N — N—N —
N N
5 T
N N
F HN’ HN
o) 0
6 c 58 HO
\\ NN O
N-N /~\ \\—N —
N N N
Ty T
N N
F HN’ /\
F HN
0
o)
cl
OH
7 \\ 59 0 p—
N—N \\ NH
Ts N—N -
N
N/)\NH \[/ /
N
e
F HN’ F ENT
0 o)
Cl HN —
8 60 0 /
AN AN NH
\! \
N—N N— N—N N_
1% 5t
N NH, N
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Vi du CAu tric Vi du CAu tric
F HN’ HN
o) o)
9 C‘ 61
N 0— A OH
I}I—N /:< IEI—N — HN‘—/—
N /N N /
[ ) [ o
N N
F HN HN
0 o)
10 o O\>L 62
\\ \szo \\
N—-N — N—N N— NH,
N
|$Y %
N N
F HN’ HN
o) o)
11 cl 63
N N NH
IEI—N — IEI—N @—%INI\
- /
\/N / T/ O
N N
F HN’ ﬁ
HN .
0
o)
cl
12 AN 64 0 J—
IEI—N \\ N 0
N N — __/
/N \EN y
N N/
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Vidu Cau tric . Vidu CAu tric
HN’ HN’
o) o)
13 65 o
\ X \ AN N N —
N—N /—\ N—N — —/
N N N
T )
N N
HN /\
HN
o)
0
14 \ N 66 0 Y,
N=N { AN N\
Ts N—N N I
N/)\NH \E/ /
J—~ X
o)
A A
o) o)
15 67
AN X ) Né
\ \
N—N — N—N —
N N
o, 5
N N
HN’ HN”
o) o)
16 68
IS \\
\\—N — N—-N — O
N N
5 s~
N N
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Vidu Céu tric | Vidy | CAu trac
HN’ /\
F HN
o}
o)
17 N\ N 69 o y,
A\ { X N\
TS N—N N —
N/)\NH \E/ %
P~ X
0
HN’ HN”
o) 0
19 o >L 70 o
{ X \\s:o { X N N —
N—N ;j N—N — /
N N
| Y [P
N N
HN” é
F HN
o)
0
20 q AN 71
N—N { X OH
%\N N-N —
N N
U\ /O \E/ /
=~ N

/7
S
\\\é
0
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Vidy | Céu tric Vidy | Céu trac
F HN HN
O O
21 c o 72
X \\S/zo AN OH
\ \
N-—N I N—N I
N N
TQ )7
Y/, W/
N N
A A
O O
22 o\)é— 73 HO
N =0 N o
\\—-N - N—N -
N N
T/ |
W/ Y
N N
HN HN
(0] (6]
23 74
\\ s—<>o NN OH
N-—N i \\—N —
N N
Tt Tyt
V, Y7,
N N
F HN F I—IN/
Y o)
25 “ 75
\ N { AN OH
N—N S N—N —
NH, N
Ui~ )
(6]
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Vi du Chu trac Vidu | Chu trac
F HN HN/
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Vi du Céu tric Vi du CAu tric
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Vi du Céu trac Vi du Céu trac
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Vi du Céu trac Vi du CAu trac
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Vi du Cau tric Vi du CAu truc
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Vidy | Céu tric - Vidu Cau triic
HN A
o HN
0
50 99
A
\
N—N
r
//\NO
N
o) A
} e
53 7 100
N—N
\N
A
NS
N
OH
101

14. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 13 c6 céu trac:
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Z

17. Hop chét theo diém bt ky trong sd cac diém tr 1 dén 13 c6 céu tric:
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18. Hop chiét theo diém bét ky trong s6 cac diém tir 1 dén 13 c6 céu tric:

19. Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 13 ¢6 cAu tric:

F HN

20. Hop chit theo diém bat ky trong s6 cac diém tr 1 dén 13 ¢6 ciu tric:
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F HN

23. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 13 ¢6 chu tric:
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24. Mubi duge dung ctia hop chét theo diém bt ky trong s cac diém tir 13 dén 23.

25. Duoc phém chira hop chét theo diém 1, hoic mudi dugc dung cta ching, va it nhét

mot chit mang duge dung.
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