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Linh vwe k§ thuat dwoc dé cap

Sang ché d& cap dén céc hop chat trc ché hogc theo cach khéc diéu bien hoat tinh
clia céc protein chira bromodomain, ché pham va dang bao ché chita cac hop chét nhu

vdy, va phuong phap diéu ché cac hop chét nhu vay.

Tinh trang ky thuit ciia sing ché

Cac protein bromodomain (BRD) chira ho bromodomain va mién tin cling bd
sung (bromodomain and extra-terminal domain - BET) bao gbm bdn loai: BRD2,
BRD3, BRD4, va BRDT. Céc protein thudc ho BET la céac yéu td doc duoc ma hoa di
truyén biéu sinh ma axetyl héa céac gbc lysin trén histon dé thay ddi chu tric chat
nhim sic va su biéu hién gen. BRD2, BRD3 va BRD4 duoc biéu hién phd bién, trong
khi BRDT bi gi6i han & cac té bio mdm. Protein BET déng vai tro can thiét nhung
khong chdng 14n trong viéc diéu hoa sy phién ma gen va kiém soat sy sinh trudng té
bao. Cac protein BET c¢6 lién quan dén cac phtrc protein 16n ma didu hoa su phién ma
ctia nhidu gen, bao gdm ARN polymeraza II (Pol I) va yéu t kéo dai phién ma sau do
(P-TEFb). Cac protein BRD2 va BRD4 da dugc khing dinh 1a duy tri lién két véi cac
nhiém sic thé trong qua trinh nguyén phéan va can thiét cho viéc khoi dau sy phién ma
cta cdc gen quan trong (bao gdm xyclin D va c-Myc) ma khéi dau chu ky té bao
(Mochizuki, J Biol. Chem. 2008 283: 9040 -9048). Protein BRD4 duoc két hop véi
ARN polymeraza II (Pol II) va yéu t6 kéo dai phién ma duong (P-TEFb) dé cung khoi
dAu su phién ma va sy biéu hién nhidu gen lién quan dén sy ting sinh t& bao ung thu
va su chét té bao theo chuong trinh, nhu c-Mye, xyclin, protein Bcl-2 khang lai su chét
té bao theo chwong trinh, va diéu hoa su sinh truéng va ting sinh cua cac té bao khéi u
(Jang et al., Mol. Cell 2005 19:523-534). Trong mdt s6 truong hop, hoat tinh kinaza
ctia BRD4 ¢6 thé tryc tiép phosphoryl héa va hoat hoa ARN polymeraza II (Devaiah et
al., PNAS 2012 109: 6927-6932). Cac té bao khong ¢6 BRD4 thé hién su tién trién chu

ky té bao sai léch. BRD2 va BRD3 da duoc béo cdo 1a ¢6 lién quan dén histon va cac

172



43469 2072

gen dugc phién ma chu dong va co6 thé c6 lién quan dén khoi du sw kéo dai phién ma
(Leroy et al., Mol. Cell. 2008 30: 51-60). Ngoai cac histon dugc axetyl hoa, cac
protein BET da thé hién 1a lién két chon loc v6i cac yéu td phién ma dugc axetyl hoa,
bao gdm tiéu don vi RelA ctia NF-kB v GATA1, nhd d6 truc tiép diéu hoa hoat tinh
phién ma cua céc proteins nay d8 kiém soat su bidu hién cua cac gen c6 lién quan dén
viém va biét hda tao huyét (Huang et al., Mol. Cell Biol. 2009 29: 1375-1387,
Lamonica Proc. Nat. Acad. Sci. 2011 108: E159-168).

Céc protein BET bao gdm BRD4 di duoc x4c dinh 1a cac yéu t6 trung gian quan
trong 1am thay doi cac dic trung bidu hién gen dugc phat hién & mot sd bénh bao gdm
bénh ung thu, bénh tiéu duong, bénh béo phi, xo vita ddng mach, bénh tim méch, bénh
than va tinh trang nhiém virut. DPé tham khao, xem tai liéu Muller, S., et al., Expert
Rev. Mol. Med., 13: €29 (2011) ; Zhou, M., et al., J. Virol., 83: 1036-1044 (2009) ;
Chung, CW, et al., J. Med. Chem., 54: 3827-3838 (2011). Vi du, Myc c6 lién quan
trong hdu hét cac bénh ung thu & ngudi, va protein BET di dugc x4c dinh 1a yéu té
diéu hoa c-Myc; su tic ché protein BET (bao gdm BRD4) da thé hién la diéu hoa giam
su phién ma Myec.

Do d6, c6 nhu cdu 16n vé phat trién céc hop chit dé dung lam chat wc ché
bromodomain. Cu thé, sy phat trién c4c hop chit dé dung lam chit wc ché BET rat
duoc trong doi. Mdc du da c6 bdo céo rfmg mot s chét te ché BET phan t& nhé da
duoc st dung trong nghién ctu 1dm sang, hién khong c6 thude nao dwoc cip phép
thuong mai. Do d6, vin c6 nhu cau phat trién cac chét e ché BET phén tir nhé méi dé
diéu tri 14m sang cc bénh hoic bénh Iy qua trung gian BET, cung cip Iua chon vé

dugc pham mai.

Ban chit k§ thuit ciia sang ché

Sang ché dé cap dén cac hop chét 1am chit trc ché bromodomain, dic biét 1a cac
chéit wrc ché BRD4 hitu dung trong diéu tri cdc bénh qua trung gian BET. Pau tién,

séng ché dé xuit hop chét c6 cong thire (I) hodc mubi duge dung cia no,
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R
cong thuc (I)
trong do,
R, va R, mdi nhém doc 1ap duge chon tir H, Cy alkyl, Cy alkoxy, Ce.1o aryl

hodc Cs.1g heteroaryl, Cy¢ alkyl, Cy.¢ alkoxy, Cs.19 aryl hodc Cs.jo heteroaryl nay tuy y
duoc thé béng Cy. alkyl, -NH,, -OH, Cg.19 aryl hodc Cs.o heteroaryl; Cs.jo heteroaryl
nay c6 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugce chon tur nito, oxy hodc luu
huynh;

Q khong c6 mit hodc duge chon tir Cy¢ alkylen, -SO,- hodc -NH-, C1_6 alkylen
hoac -NH- nay tuy y dugc thé béng halogen, Cy alkyl hodc C,.¢ alkoxy;

X dugc chon tir H, Cy.6 alkyl, Cq.19 aryl hodc Cs._jo heteroaryl, C;.¢ alkyl, Cq_jo aryl
hodc Cs.1 heteroaryl nay tuy y dugc thé béng halogen, halo C;¢ alkyl, C alkyl, C;
alkoxy, C.¢ alkylthio, C;.¢ alkoxycarbonyl hodc C,_¢ alkyl-SO,-;

T

Yla = R, trong d6 vong A la vong 5 hodc 6 canh chtra 0, 1, 2 hodc 3
nguyén ti khac loai doc 1ap duge chon tir N, O hodc S; vong B 1a phenyl hodc Cs.g
heteroaryl chtra 0, 1, 2 hodc 3 nguyén tir khic loai, mdi nguyén tit doc 1ap dugc chon
tir N, O hoac S.

R; va R4 khong c6 mdt hodc mdi nhom doc 14p duoc chon tir H, halogen,
hydroxyl, amino, Cy.¢ alkyl, Cy_¢ alkoxy, xyano, oxo, hodc -N (Rs)-SO,-Rg;

Rs va Rg mdi nhém ddc 14p duge chon tir H, Cy¢ alkyl hodc C . halogenoalkyl.

Nhu dbi v6i cac hop chét co cong thie (1), sang ché con d& xuét mot s6 so d6 ky
thuat dugc uvu tién.

Theo mdt sb phuong 4n, R; dugc chon tor H, Cy4 alkyl, phenyl hodc Csg
heteroaryl, C;.4 alkyl, phenyl hodic Cs. heteroaryl nay tiy ¥ dugc thé bing C, alkyl,
-NH,, phenyl, hodc Cs¢ heteroaryl; tdt hon, heteroaryl c6 1, 2, hodc 3 nguyén tir khac
loai doc 1ap dugc chon tir nito hodc luu huynh.

LR
Theo mot sb phuong an, R; 14 H, -CHs, i O O )i,/o

b > b > S 2 5
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Theo mot s6 phuong an, R;1a H, -CH;, = \—=/ hodc ‘=N .

Theo mot s6 phuong 4n, R, 1a H hoic C3 alkyl.
Theo mot sd phuong én, R, 1a H hodc -CHs.

Theo mot s6 phuong 4n, Q khong c¢6 mit hodc dugc chon tir -CHy-, ;\ﬁ[, -NH-
hodc -SO,-.

Theo mot s6 phuong an, X duge chon tir H, Cy.; alkyl hodc phenyl, phenyl nay
khong dugc thé hodc tily ¥ dwoc thé bing halogen, halo Cy.; alkyl, Cy5 alkyl, C
alkoxy, C;.3 alkylthio, Cy.3 alkoxycarbonyl, hodc C;_; alkyl-SO,-.

Theo mdt sb phuong an, X duoc chon tir H, Cy.3 alkyl hodc phenyl, phenyl nay
khong duogc thé hodc tuy y dugce thé bé'lng F, Cl, metyl, triflometyl, metoxy, metylthio,

metoxycarbonyl hodc metyl-SO,-.

\ \
Theo mdt s6 phuong 4n, X 1a -CHs, H, S\Qf‘, O\Q;‘, Cl@f‘, FGC\Qf‘,
Q: I g 2 B g
O S QO H0 O O O
©~ @ @;\ . ~Ch. Q Qf‘ Q O
Q - Qﬁ‘hoacq\.

Theo mdt sb phuong &n, Y dugc chon tur

RS\U Koo

=== 14 lién két don hoic lién két d6i, U, V, W, G hoic Z doc lap duoc chon tir C hodc
N; khi G 1a N, Rqkhong c¢6 mit; khi G 1a C, R4 12 H hodc -N (R5)-SO,-Rg; trong do, R

; trong do,

va Rgmdi nhém doc 1ap duge chon tir H, Cy alkyl hodc Cy.¢ halogenoalkyl.
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l z Z
Y WY
. Ra
= N 7
W7 N R SN s

Theo mot s6 phuong 4n, Y dugec chon tur

\ \
’;ﬁ %e ’;ﬁ ‘N\ s
Rs Rs P
R« hodc Re ; trong d6, === 1a lién két don hodc lién ket doi, U, W hoac

Z doc 1ap duge chon tir C hodc N; Rs duge chon tir H, halogen, hydroxyl, amino, Cy.6
alkyl, Cy.¢ alkoxy, xyano hodc oxo; R4 1a H hodc -N (R5)-SO,-Rg; trong d6 Rs va Ry
mdi nhém doc 1ap duge chon tir H, Cy.6 alkyl hodc C;¢ halogenoalkyl.

Theo mot sb phuong én, R3 13 H, Cy4 alkyl, C.¢ alkoxy, Xyano hodc oxo.

Theo mét sé phuong 4n, R; 12 H, metyl hodc oxo.
Theo mot s6 phuong 4n, Ry 12 -N (R5)-SO»-Ree

Theo mét sé phuong 4n, Rs va Rg doc 1ap duge chon tir H hodc Cy.g alkyl.
Theo mot s6 phuong an, Rs va Rg ddc 1ap duge chon tir H, metyl hodc etyl.

O Sy o%IT‘

Theo mot sé phuong an, Y 1a W

=N
2 N\
Y

51

J\ 2%

b4

e
N

\ \ w , k\N N/ , N\ N/ ’ \ N/ , o//\\

N

R Mgt R N
«NI/; —«NLJ
HN\SIQ HN. ¢
¢ hodc d \\
i Mg
_<\N |
_<\ | D HN ,/S// )
T6t hon, Y Ia N]iN:r hodc ¢ 1. Theo sang che, khi Y 1la
NS
o y —_<\N \/o
N X7 '
_<\I J ~ HN\//S\\ I4 A 2 Y ‘A A N\ by r
N hodc © 1, n6 khong chi gitt dugc hi¢u luc tot hon, ma con c6 cac dic
tinh PK t6t hon.

Sang ché ciing dé xut hop chit hoic mudi duoc dung ctia né, hop chét nay la:
1) 4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-y1)-6-metyl-1H-pyrolo|2,
3-c]pyridin-7 (6H)-on;
2) 4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl-1H-pyrol
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0[2,3-c]pyridin-7 (6H)-on;

3)  6-metyl-4-(2-metyl-1-(4-(metylthio) benzyl)-1H-imidazo[4,5 -b]pyridin-6-yl)-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

4)  6-metyl-4-(2-metyl-1-(4-(triflometyl) benzyl)-1H-imidazo[4,5 -b]pyridin-6-yl)-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

5) 4-(1-(3-clobenzyl)-2-metyl- 1H-imidazo[4,5-b]pyridin-6-y1)-6-metyl-1H-pyrolo
[2,3-c]pyridin-7 (6H)-on;

6) 4-(1-benzyl-2-metyl- 1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl-1H-pyrolo[2,3-c]
pyridin-7 (6H)-on;

7) 4-(1,2-dimetyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl-1 ,6-dihydro-7H-pyrolo
[2,3-c]pyridin-7-on;

8) 6-metyl-4-(2-metyl-1H-imidazo[4,5-b]pyridin-6-y1)-1 ,6-dihydro-7H-pyrolo[2,3-c]
pyridin-7-on;

9) metyl 4-( (2-metyl-6-(6-metyl-7-o0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-
1H-imidazo[4,5-b]pyridin-1-yl) metyl) benzoat;

10) 6-benzyl-4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

11) 6-isobutyl-4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

12) 6-etyl-4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-y1)-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on,

13) 4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-2-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

14) 4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-y1)-6-(thiazol-2-
ylmetyl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

15) 4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-(pyrazol-2-
metyl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

16) 4-(1-(3-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-2-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

17) 4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-y1)-6-(pyridin-3-
ylmetyl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;
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18) 4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl- 1H-pyrolo
[2,3-c]pyridin-7 (6H)-on;

19) 6-metyl-4-(2-metyl-1-(4-(triflometyl) benzyl)-1H-imidazo[4,5-b]pyrazin-6-yl)
-1H-pyrolo[2,3-c]pyridin-7 (6H)-on;

20) 4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

21) 4-(1-(1-(4-clophenyl) etyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-
metyl-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

22) 4-(1-benzyl-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-pyrolo[2,3-c]
pyridin-7 (6H)-on;

23) 4-(1-(3-triflometylbenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

24) 4-(1-(2-flo-5-triflometylbenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7 (6H)-on;

25) 4-(1-(3-flo-5-triflometylbenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7 (6H)-on;

26) 4-(1-(2-flo-4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

27) 4-(1-(3-triflometyl-4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]|pyridin-7 (6H)-on;

28) 4-(1-(3-flo-4-triflometylbenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7 (6H)-on;

29) 4-(1-(3-clo-4-triflometylbenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7 (6H)-on;

30) 4-(1-(3-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-pyrolo
[2,3-c]pyridin-7 (6H)-on;

31) 4-(1-(2,4-diflobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

32) 4-(1-(4-bromobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7 (6H)-on;

33) 6-metyl-4-(2-metyl-1-(4-(metylsulfonyl) benzyl)-1H-imidazo[4,5-b]pyrazin-6-yl)-
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1H-pyrolo[2,3-c]pyridin-7 (6H)-on;

34) 1-(4-clobenzyl)-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c|pyridin-4-yl)-1,3-
dihydro-2H-imidazo[4,5-b]pyridin-2-on;

35) 4-(3-(1-(2,6-diclo-3-flophenyl) etyl)-2-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-6-
metyl-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

36) 4-(1-(2,6-diclobenzyl)-1H-pyrolo[3,2-b]pyridin-6-yl)-6-metyl-1,6-dihydro-7H-
pyrolo[2,3-c]pyridin-7-on;

37) 4-(4-( (4-clophenyl) amino) pyrido[2,3-d]pyrimidin-6-yl)-6-metyl-1,6-dihydro-
TH-pyrolo[2,3-c]pyridin-7-on;

38) 4-(1-(2,6-diclobenzyl)-2-metyl-1H-pyrolo[3,2-b]pyridin-6-yl)-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

39) 4—(1-(4-clobenzy1)-1H-p§ra2616[4,3-b]pyridin-6-yl)—6-mety1-l,6—dihydr0-7H-
pyrolo[2,3-c]pyridin-7-on;

40) 4-(1-( (4-clophenyl) sulfonyl)-1H-pyrolo[2,3-b]pyridin-6-y])-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

41) N-(1-(4-clobenzyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-yl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

42) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1-(4-
(triflometyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

43) N-(1-(4-metoxybenzyl)-2-metyl-6-(6-metyl-7-o0x0-6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-yl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

44) N-(1-(1-(4-clophenyl) etyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-1H-benzo [d]imidazol-4-yl) etansulfonamit;

45) N-(1-benzyl-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)
-1H-benzo[d]imidazol-4-yl) etansulfonamit;

46) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1-(3-
(triflometyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

47) N-(2;mety1-6—(6-mety1-7-0x0—6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1-(2-flo-
5-(triflometyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

48) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]|pyridin-4-yl)-1-(3-flo-
5-(triflometyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;
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49) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1-(2-flo-
4-clobenzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

50) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-4-yl)-1-(3-
(triflometyl)-4clobenzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

51) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -¢]pyridin-4-yl)-1-(3-flo-
4-(triflometyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

52) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1-(3-clo-
4-( triflometyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

53) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1-(3-
clobenzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

54) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1-(2,4-
diflobenzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

55) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1-(4-
bromobenzyl)- 1H-benzo[d]imidazol-4-yl) etansulfonamit;

56) N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-4-yl)-1-(4-
(metylsulfonyl) benzyl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

57) N-(1-(2-clo-4-fluorobenzyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-1H-benzo[d]imidazol-4-yl) etansulfonamit;

58) N-(5-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-3-(4-(triflometyl)
benzyl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit;

59) N-(3-(2,4-diflobenzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y
1)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit;

60) N-(3-(1-(4-clophenyl)
etyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3H-imidazo[4,5-b]
pyridin-7-yl) etansulfonamit;

61) N-(3-(2-flo-5-(triflometyl) benzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-y1)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit;

62) N-(3-(3,5-diflobenzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit;

63) N-(5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-(2-(triflometyl)
benzyl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit;
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64) N—(3-(2,4-diﬂobenzyl)—2—metyl-5-(6-mety1—7-oxo-6,7-dihydr0-1H-pyr010[2,3-c]
pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit;
65) N-(2-metyl-5-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-3-(4-
(triflometyl) benzyl)-3H-imidazo[4,5-b]pyridin-7-yI) etansulfonamit;
66) N-(2-metyl-5-(6-metyl-7-o0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-3-(2-
(triflometyl) benzyl)-3H-imidazo[4,5-b]pyridin-7-y1) etansulfonamit;
67) N-(3-(3,5-diﬂobenzyl)-2-mety1—5-(6-metyl-7-0x0—6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit; hodc
68) N—(3-(2,6-dimetylbenzyl)—2-metyl-5-(6-metyl-7-ox0-6,7-dihydr0-1H—pyr010[2,3—c]
pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit.

Sang ché con dé xuét dang tinh thé 1 cta 6-metyl-4-(2-metyl-1-(4-(triflometyl)
benzyl)-1H-imidazo[4,5-b]pyrazin-6-yl)-1H-pyrolo[2,3-c]pyridin-7 (6H)-on (hop chét

19).
|
FiC N o
o8 fq
N ~ & NH
—<\NIN/ _

Hop chit 19

Theo mdt sb phuong an, mau nhiéu xa bot tia X cua dang tinh thé T néu trén c6
cac dinh ddc trung vdi cac goc nhiéu xa 20 13 13,8+0,2°, 18,9+0,2°, 26,0+0,2°.

Theo mot s phuong 4n, mau nhiu xa bot tia X cua dang tinh thé I trén day c6
cic dinh dic trung véi cédc goc nhidu xa 20 1a 6,2+0,2°, 13,8+0,2°, 18,9+0,2°,
19,5+0,2°, 26,0+0,2°, 26,8+0,2°.

Theo mét s phuong 4n, dang tinh thé I néu trén c6 mau nhidu xa bot tia X nhu
duoc thé hién trén Fig. 1.

Sang ché téng két cac dinh dic trung trong mau nhiéu xa bot tia X cta dang tinh

thé I trén ddy, nhu dugc thé hién trong bang 1.

Béng 1
S6 20+ 0,2 (°) Khoéang cach mic | Cwong d§ twong doi
phéng tinh thé [A] (%)
1 6,2 14,2 60,8
2 13,8 6,4 100,0
3 18,9 4,7 31,6
4 19,5 4,5 10,4

10
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5 26,0 3,4 31,8
6 26,8 3,3 22.1

Theo mot ) phuong an, dang tinh thé 1 theo sang ché ¢6 thé duge nhan dang
bang phuong phap phan tich nhiét quét vi sai. Theo mot s6 phuong 4n, dang tinh thé I
c¢6 duong cong phan tich nhiét quét vi sai nhu duge thé hién trén Fig. 2. Trong miu
DSC, dinh thu nhiét cia dang tinh thé I 12 khoang 288,9 °C. Phuong phép phén tich
nhiét quét vi sai duge thye hién bing thiét bi TA Q200 DSC (khi xa: nito; toc do dong:
40 mL/phut; toc do gia nhiét: 10°C/phit).

Theo mdt s6 phuong 4n, dang tinh thé I theo sang ché ¢6 thé duge nhan dang
bing "HNMR, va dit liéu 'HNMR la nhw sau: 'H NMR (400 MHz, DMSO) § 12,17 (s,
1H), 8,94 (s, 1H), 8,05 (s, 1H), 7,75 (d, J= 8,0 Hz, 2H), 7,50 (d, /= 8,0 Hz, 2H), 7,30
(m, 1H), 6,77 (m, 1H), 5,70 (s, 2H), 3,65 (s, 3H), 2,65 (s,3H).

Tbt hon, d6 tinh khiét ctia dang tinh thé T 12 >85%.

Tét hon, do tinh khiét ciia dang tinh thé I 14 >95%.

Tét hon, d6 tinh khiét cua dang tinh thé I 14 >99%.

Tét hon, do tinh khiét cta dang tinh thé T 12 >99,5%.

Tét hon, dang tinh thé I 12 khan.

Dang tinh thé I dugc d& xudt theo sang ché c6 cac dic tinh do két tinh t6t, khong
hat 4m va do dn dinh t8t, va c¢6 do sinh kha dung khi ding qua duong miéng chép
nhan dugc.

Sang ché cling dé xuét dugc phém chira lvong hitu hiéu diéu tri cua it nhit mot
trong s& cac hop chit néu trén va ta dugc duoc dung, nhu hydroxypropyl metyl
xenloloza. Trong dugc phdm nay, hop chit da néu theo ty 16 khéi lwong véi ta dugc da
néu nim trong khoang tir khoang 0,0001 dén khoang 10.

Ngoai ra, ban mo ta bdc 10 phuong phép diéu tri cho d6i twong mic bénh hoic rdi
loan ma dap tmg v6i dap tmg e ché véi protein chita bromodomain, bao gbm viée cho
st lwgng hitu hiéu didu tri ctia hop chét c6 cong thire (I) hodc mudi dugc dung ciia no.

Theo céac khia canh nhAt dinh, protein chira bromodomain 1a BRDA4.

Mo ta van tat cac hinh vé

Fig. 1: Mau XRD cua dang tinh thé I ctia hop chit 19.

11
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Fig. 2: Mau DSC cua dang tinh thé 1 ctia hop chit 19,

Fig. 3: Mau XRD so sanh cia dang tinh thé I ctia hop chét 19 trong cac didu kién
6n dinh khac nhau. Trong hinh v& nay, A 1a mau XRD cta dang tinh thé I vao ngay 0;
B 12 miu XRD cua dang tinh thé T duoc 1am kho & 80°C trong 24 giv; C la méau XRD
clia dang tinh thé T duoc dat & 25°C - d6 4m tuong ddi 60% RH trong 10 ngay; D 1a
mau XRD ctia dang tinh thé I dugc dit & 40°C - do 4m twong d6i 75% trong 14 ngay.

Mb té chi tiét sang ché

Theo cac khia canh nhét dinh, bénh hoic roi loan dugc chon tir bénh tu mién,
bénh viém, bénh thodi héa thin kinh, rdi loan tim mach, réi loan than, nhiém virut, va
bénh béo phi. Theo cac khia canh nhét dinh, bénh hoic roi loan duge chon tir viém
khép dang thp, viém xuong khép, xo vita dong mach, bénh vay nén, lupus ban d hé
théng, da xo cung, bénh viém rudt, hen, bénh khia quan tac ngh&n man tinh, viém phéi,
viém da, rung téc, viém thén, viém mach, xo vita dong mach, bénh Alzheimer, vién
gan, X0 gan (r mat nguyén phat, viém xo duong mét, bénh tidu duong (bao gdm bénh
tiéu dudng typ 1), thai loai co quan ghép cép. Theo cac khia canh nhét dinh, bénh hoic
rdi loan 12 bénh ung thu, bao gdm bénh ung thu huyét hoc, u lympho, da u tity, bénh
bach cdu, u tan sinh, bénh ung thu, hoic khéi u (vi dy, khéi u ran). Theo c4c khia canh
nhit dinh, bénh hoic rdi loan 1a khdi u hodc bénh ung thu dai trang, truc trang, tuyét
tidn 1iét (vu du, bénh ung thu tuyét tién liét khang cét tinh hoan), bénh ung thw phdi (vi
du, bénh ung thu phéi té bao khong nhé va/hoic bénh ung thu phéi té bao nho), tuy,
gan, than, b tir cung, t cung, da day, buﬁ")ng trimg, vu (vi du, bénh ung thu va té bao
nén hoic dang té bao nén va/hoic bénh ung thu va ba dm tinh), da (vi dy, u héc té), hé
than kinh (bao gdm ndo, mang nio, va hé than kinh trung wong, bao gdm u nguyén bao
than kinh, u nguyén bao thin kinh dém, u mang no tiy va u nguyén bao tuy). Theo
cac khia canh nhét dinh, bénh hodc rdi loan 1a bénh ung thu. Theo cac khia canh nhit
dinh, bénh hoic r6i loan 12 caxinom té bao gan. Theo céc khia canh nhét dinh, bénh
hozc rdi loan 1a u lympho. Theo céc khia canh nhét dinh, bénh hoic rdi loan 1a u
lympho té bao B. Theo c4c khia canh nhit dinh, bénh hodc réi loan 1a u lympho
Burkitt. Theo céc khia canh nhét dinh, bénh hoic rdi loan 1a u lympho t€ bao B 16n lan
téa. Theo cac khia canh nhét dinh, bénh hoic rdi loan 1a da u tay. Theo cac khia canh

12
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nhét dinh, bénh hodc r6i loan 13 bénh bach ciu lympho bao man tinh. Theo cac khia
canh nhit dinh, bénh hoic roi loan 1a caxinom duong gifta protein nhan trong tinh
hoan (NUT midline carcinoma). Theo cdc khia canh nhat dinh, ddi tugng 1a ngudi.

Theo céc khia canh nhit dinh, hop chat duge sit dung trong tinh mach, trong co,
ngoai dudng tiéu hoéa, qua duong mii, hodc qua duong miéng. Theo mot khia canh,
hop chat duge stt dung qua dudng miéng.

Ban md ta cling bdc 16 phuong phap e ché céc protein bromodomain, bao gbm
cho protein bromodomain tiép xuc v6i hop chét ¢6 cong thire (I) hodc mudi duge dung
ctia no.

Ban md ta cling boc 10 viée st dung hop chét ¢6 cong thic (I) hodc mudi duoc
dung cta nd dé bao ché thudc dé didu tri bénh hodc tinh trang ma dap ung véi su tc
ché c4c protein bromodomain.

Sang ché ciing d& xuit hop chét ¢6 cong thirc (I) hodc mubi duoc dung ctia n6 dé
diéu tri. Sang ché ciing d& xuit hop chét c6 cong thic (I) hodc mudi duoc dung ciia né
@8 didu tri cho dbi tugng méc bénh hoic r6i loan ma dap tng véi dap ing tc ché voi
protein chtra bromodomain. Sang ché ciing d& xuat hop chét c¢6 cong thie (I) hodc
mudi dugc dung ctia né cho cac phuong phap diéu tri néu trén.

Theo sang ché, trir khi dugc chi dinh khéc, thut nglt "halogen" chi flo, clo, brom
hoéc iot. Tét hon, halogen chi flo, clo va brom.

Theo séng ché, trr khi duogc chi dinh khac, thudt nglt "alkyl" bao gém
hydrocacbon no, héa tri mot, mach théng, nhanh hodc vong. Vi du, alkyl bao gém
metyl, etyl, propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
xyclobutyl, n-pentyl, 3-(2-metyl) butyl, 2-pentyl, 2-metylbutyl, neopentyl, xyclopentyl,
n-hexyl, 2-hexyl, 2-metylpentyl va xyclohexyl. Tuong tu, "Ci¢" trong C, alkyl chi
nhom chua 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon dugc sép Xép trong mach théng hodc
mach nhanh.

Alkoxy chi oxyete dugc tao ra tr alkyl mach théng, mach nhanh hodc vong néu
trén.

Theo sang ché, trr khi duogc chi dinh khac, thuat nglt "heteroaryl" chi nhém mot
vong hodc hai vong dn dinh duge thé hoic khong dugc thé chtra it nhat mot vong thom

hdém 5 dén 10 nguyén tir trong vong, vong thom chira mét, hai hoic ba nguyén tir khac
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loai trong vong duge chon tir N, O va S, cdc nguyén tir con lai trong vong la nguyén tir
C. Vi du vé cac nhom heteroaryl nhu vdy bao gdm, nhung khong chi gi6i han @,
pyridyl, pyrimidinyl, pyrolyl, imidazolyl, thiazolyl, thienyl, benzimidazol.

Thuét ngir “ché pham”, nhu dugc st dung trong ban md ta, dy dinh dé bao gdm
san phdm chira c4c thanh phan x4c dinh véi lugng xé4c dinh, cling nhu sdn phim bét ky
1a két qua, truc tiép hodc gian tiép, clia su két hop cac thanh phan x4c dinh véi luong
xac dinh. Theo d6, cac dugc phdm chira hop chét theo sang ché lam thanh phén hoat
tinh cling nhu phuong phap didu ché cac hop chét nay cling 1a mot phan ctia also part
theo sang ché. Hon nita, mot s6 dang tinh thé cta cac hop chét ¢6 thé ton tai dudi dang
da hinh va nhu vay ciing dugc du dinh thudc pham vi cia sang ché. Ngoai ra, mot $6
hop chét c6 thé tao solvat v6i nude (tire 1a hydrat) hodc dung mdi hitu co thong thuong
va céc solvat nhu vay cling dugc du dinh thudc pham vi ctia sang ché.

Pham vi ctia sang ché bao gdm céc tién duoc chit cua cac hop chat theo séng ché.
Nhin chung, cac tién duge chit nhu vay s& 1a cac dan xudt chtrc nang ctia cac hop chat
ma dé dang dugc chuyén ddi in vivo thanh hop chét can thiét. Do do, trong cic
phuong phép diéu tri duge boc 1§ trong ban md ta, thudt ngit “cho st dung” s& bao
gdm viée didu tri nhiéu réi loan khac nhau dugc mo ta bang hop chét dugc md ta cu
thé hodc bang hop chit ma khong dwgc mo ta cu thé, nhung chuyén d6i thanh hop chit
xéc dinh in vivo sau khi cho di tugng sir dung. Cac quy trinh thong thudng dé lua
chon va diéu ché cac din xuét tién dugc cht thich hop da dugc mo ta trong tai liéu
nhu “Design of Tién duoc chéts”, ed. H. Bundgaard, Elsevier, 1985.

R6 rang, dinh nghia v& cac phan tir thé hoic bién bat ky & vi tri cu thé trong phén
tir doc 1ap v6i cac vi tri khac trong phan tir. dé hiu 1 ngudi c6 hiéu biét trung binh vé
linh vuc nay c6 thé lya chon phan tir thé hoic dang dugc thé ctia hop chat theo séng
ché thong qua céc phwong tién da biét va phwong phap duge mo ta trong sang ché dé
tao ra hop chét tdng hop d& dang va én dinh vé mit héa hoc.

Sang ché bao gdm céc hop chét dugc mo ta ¢ day, c6 thé chira mot hodc nhidu
tAm bit dbi va do d6 c6 thé tao ra cac chit ddng phan khong ddi quang va cac chit
ddng phan quang hoc. Sang ché bao gdm tit ca cic cdc chit ddng phan khéng dbi

quang c6 thé ¢ nhu vay ciing nhu hdn hop raxemic ciia ching, cac chit ddng phan dbi
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anh da tach gan nhu tinh khiét cua chung, tt ca céc chét ddng phéan hinh hoc ¢6 thé co,
va mubi dugc dung ctia ching.

Cong thte I trén day duoc thé hién ma khdng c6 hoa hoc 1ap thé x4c dinh & céc vi
tri nhét dinh. Sang ché bao gdm tAt ca cac chat dong phan 1ap thé c6 cong thic I va
mudi duge dung ctia ching. Hon nita, hdn hop céc chét déng phan 13p thé cling nhu
céc chét ddng phan 13p thé cu thé duoc phan tach cling thudc pham vi cua sang ché.
Trong céc quy trinh tbng hop dwgc st dung dé diéu ché cac hop chét nhu vay, hodc
khi st dung cic quy trinh raxemic hoa hodc epime héa da biét dbi voi ngudi ¢ hiéu
biét trung binh v& linh vuc ndy, cic san phim ctia nhitng quy trinh nhu vay c6 thé 1a
hdn hop cac chit dong phan 1ap thé.

Khi tautome cta hop chit ¢6 cong thie I tdn tai, sang ché bao gdm cac tautome
¢6 thé c6 bét ky va mudi dugc dung cla ching, va hdn hop ctia ching, trir khi duoc
chi dinh cu thé khéc.

Khi hop chét c6 cong thuc I va mudi duge dung cua nd ton tai & dang solvat hodc
dang da hinh, sang ché bao gdm céc solvat va dang da hinh c6 thé c6 bit ky. Loai dung
moi tao solvat khong bi gi6i han cu thé mién 13 dung moi 1a duge dung. Vi du, nudc,
etanol, propanol, axetol va cac dung mdi twong tw co thé duoc sir dung.

Thuat ngft “mudi duge dung” chi mudi diéu ché dugc tir bazo hoic axit khdng
doc dugce dung. Khi hgp chét theo sang ché co tinh axit, mudi trong tmg ctia n6 c6 thé
duoc didu ché mot cach thuan tién tir cac bazo khong doc duoc dung, bao gém bazo
v0 co va bazo hitu co. Cac mubi thu duge tir cac bazo vo co nhu vy bao gom mudi
nhom, amoni, canxi, di‘)ng (I val), sét (1II), sét (II), lithi, magie, mangan (hoéa tri IT va
héa tri 16n hon II), kali, natri, kém va céac mudi tuong tu. Cac mudi amoni, canxi,
magie, kali va natri ddc biét dugc uu tién. Cac mudi thu dugce tir bazo hitu co khong
doc dugc dung bao gém cdc mudi amin bac nhit, bac hai va bac ba ciing nhu cic amin
vong va cdc amin dugc thé nhu cac amin dugc thé co trong ty nhién va téng hop. cac
bazo hitu co khdng doc duge dung khac ma co thé tao mubi tr d6 bao gf")m cac nhua
trao dbi ion nhu, vi du, arginin, betain, cafein, cholin, N',N'- dibenzyletylendiamin,
dietylamin, 2-dietylaminoetanol, 2-dimetylaminoetanol, etanolamin, etylendiamin,
N-etylmorpholin, N-etylpiperidin, glucamin, glucosamin, histidin, hydrabamin,

isopropylamin, lysin, metylglucamin, morpholin, piperazin, piperidin, nhua polyamin,
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procain, purin, theobromin, trietylamin, trimetylamin, tripropylamin, tromethamin va
cac nhua tuong tu.

Khi hgp chit theo sang ché co tinh bazo, mudi twong tmg ctia né co thé duoc didu
ché mot cach thuén tién tir cac axit khong doc duogc dung, bao g61n céc axit vO co va
hitu co. Cé4c axit nhu vay bao gém, vi du, axit axetic, axit benzensulfonic, axit benzoic,
axit camphorsulfonic, axit xifric, axit etansulfonic, axit formic, axit fumaric, axit
gluconic, axit glutamic, axit bromhydric, axit clohydric, axit isethionic, axit lactic, axit
maleic, axit malic, axit mandelic, axit metansulfonic, axit mucic, axit nitric, axit
pamoic, axit pantothenic, axit phosphoric, axit sucxinic, axit sulfuric, axit tartric, axit
p-toluensulfonic va céc axit tuong tu. Céc axit xitric, bromhydric, formic, clohydric,
maleic, phosphoric, sulfuric va tartric duoc vu tién, axit formic va axit clohydric dac
biét dugce wu tién. Vi cac hop chét co cong thic I duge du dinh dé dung trong duoc
pham, tt hon néu ching dugc cung cép duéi dang gan nhu tinh khiét, vi du tinh khiét
it nhit 60%, thich hop hon la tinh khiét it nhét 75%, ddc biét 1a tinh khiét it nhat 98%
(% 1a tinh theo khéi luong trén khéi luong).

Céc duge phim theo sang ché chira hop c6 cong thire I (hodc mudi duoc dung cua
nd) lam thanh phan hoat tinh, chit mang dugc dung va tuy y cac thanh phan diéu tri
khac hodc chét phu trg. Mic du hau hét duong dung thich hop trong truong hop bét ky
duoc dua ra s& phy thudc vao vat chu cu thé can st dung, ban chét cua vat chi va muc
dd nghiém trong cua tinh trang, duoc phim theo sang ché bao gdm céc ché phdm thich
hop dé dung duong miéng, duong tryc trang, dung khu tra, va ngoai duong tiéu hoa
(bao gdm dudi da, trong co, va trong tinh mach). Cac dugc pham ci thé dugc trinh bay
mot cach thudn tién & dang lidu don vi va dugc bao ché bang cac phuong phéap da biét
trong linh vuc dugc.

Nhu dugce st dung & ddy, cac dang tinh thé m&i c6 thd duoc nhan dang bang phd
nhidu xa bot tia X. Tuy nhién, ngudi c6 hidu biét trung binh vé linh vuc nay biét rang
cuong d6 dinh va/hogc didu kién dinh ciia phuong phap nhidu xa bdt tia X 6 thé khac
do khac biét v& didu kién thi nghiém, nhw cac diéu kién thtr nghiém nhilu xa khac
va/hodc uu tién vé hudng. Va vi d6 chinh xac khac nhau cua cac thiét bi khac nhau,
céc gia tri 26 do dugc s& co sai s6 khoang +0,2°. Tuy nhién, da biét ring gid tri cuong

do tuong dbi cta dinh phu thudc vao mot s6 tinh chét ctia mau duogc do nhiéu hon 12
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bao vi tri cia dinh, nhu kich ¢& cua tinh thé trong mau, huéng cta tinh thé va do tinh
khibt cita vat liu duoc phan tich, c6 thé c6 do léch vé cudng do dinh duge thé hién
trong pham vi khoang +20% hoéc cao hon. Tuy nhién, bAt k& sai sb thi nghiém, sao sb
thiét bi, va vu tién v& huéng, ngudi co hiéu biét trung binh vé linh vuc nay cling ¢6 thé
thu dugc di thong tin d& nhan dang dang tinh thé tir dir liéu XRD duoc dua ra theo
séng ché.

Trong thuc té, cac hop chét c6 cong thire I, hodc tién duoc chét, hoic chét chuyén
hoa, hoic mudi duge dung cua chung theo sing ché c6 thé duoc két hop lam thanh
phan hoat tinh trong hon hop riéng voi chit mang dugc dung theo cac k¥ thuét phéi
tron dugc hoc thong thuong. Chéit mang c6 thé c6 nhiéu dang khac nhau phu thudc vao
dang cua ché phdm mong mudn dé st dung, vi du, qua duong miéng hodc ngoai duong
tidu hoa (bao gém trong tinh mach). Do do, cac dugc phim theo sang ché c6 thé dugc
trinh bay duéi dang don vi riéng r€ thich hop dé str dung qua dudng miéng nhu vién
nang, vién nhong hodc vién nén tung loai chtra lugng thanh ph?m hoat tinh xac dinh
trude. Hon nita, cac ché phém c6 thé duoc trinh bay dudi dang bot, hat, dung dich, hon
dich trong chét 1ong chtta nude, chét long khong chira nude, nhil dich dau trong nudc,
hodc hodc nhil dich nudce trong dau. Ngoai cac dang lidu phé bién dugc dua ra trén day,
hop chét c¢6 cong thic I, hodc mubi duge dung cua no, con co thé dugc sir dung béng
phuong phap giai phong cd kiém soat va/hodc dung cu phén phéi. Cac ché phim c6
thd duoc bao ché bang phuong phap bét ky trong dugc khoa. Nhin chung, cic phuong
phéap nhu vdy bao gdm bude két hop thanh phan hoat tinh véi chét mang ma ciu thanh
mdt hodc nhidu thanh phan cin thiét. Nhun chung, céc ché pham dugc bao ché bang
cach phéi tron déu va k§ thanh phan hoat tinh véi cac chéat mang 16ng hodc chit mang
ran dugc nghién min hodc ca hai. San phém sau do c6 thé duogc tao hinh mot cach
thuén tién thanh dang trinh bay mong mubn.

Do d6, cac duge phim theo sang ché c6 thé bao gdm chit mang dugc dung va
hop chét, hodc mudi dugc dung, c6 cong thire 1. Cac hop chét co cong thuc I, hodc
mudi dugc dung cta nd, cling co6 thé duoc dua vao cac duoc phém két hop v61 mot
hozc nhiéu hoat chit diéu tri khac.

Chét mang dugc dung dugc st dung c6 thé 13, vi du, chit rén, chit long, hodc

chit khi. Vi du v& c4c chit mang rin bao gdm ching han nhu lactoza, thach cao (terra
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alba), sucroza, talc, gelatin, aga, pectin, acaxia, magie stearat, va axit stearic. Vi du vé
c4c chit mang 16ng bao gdm chang han nhu xird duong, dAu lac, dau 6liu, va nuéce. Vi
du v& céc chit mang khi bao gbm ching han nhu cacbon dioxit va nito. Trong bao ché
cac ché phdm thanh dang lidu don vi dung qua dudng miéng, moi truong dugc thuén
tién co thé duoc st dung. Vi dy, nude, glycol, dau, ruou, chét tao huong vi, chit bao
quan, chét tao mau, va céc chét tuong tu cO thé duoc st dung dé tao ra cac ché phém
16ng dung duong miéng nhu hdn dich, con ngot va dung dich; trong khi cac chét mang
nhu tinh bdt, dudng, xenloloza vi tinh thé, chit pha lodng, chét tao hat, chét 1am tron,
chét két dinh, chét gdy ra, va cac chét twong tu co thé duoc str dung dé tao ra cac ché
phdm rdn dung dudong miéng nhu bot, vién nang va vién nén. Vién nén va vién nang,
trong do cac chét mang rén duoc dung duogc st dung, la cac don vi lidu dung qua
dudng miéng duge uvu tién vi chung dé di dung. Tuy ¥, vién nén c6 thé duoc bao bang
cac k¥ thuat chudn trong nudc hodc khong trong nudec.

Vién nén chira ché phim theo sang ché c6 thé duoc bao ché bang cach ép hodc
duc, tuy y cung v6i mot hodc nhiéu thanh phan phu hodc chét phu trg. Vién nén ép c6
thé duoc bao ché bang cach ép thanh phan hoat tinh, trong may thich hop, thanh dang
chay tu do nhu bdt hodc hat min, tiy y trdn v6i chét két dinh, chit 1am tron, chét pha
lodng tro, chét hoat dong bé mat hodc chét phén tan. Vién nén dac ¢ thé duoc bao ché
bang cach duc, trong may thich hop, hdn hop hop chit d4 tao bot duoc 1am 4m bing
chit pha loing léng tro. M3i vién nén tét hon 13 chtra tir khoang 0,05mg dén khodng
5g thanh phan hoat tinh va mdi vién nhdng hodc vién nang tdt hon 14 chira tir khoang
0,05mg dén khoang 5g thanh phan hoat tinh. Vi dy, dang bao ché du dinh ding qua
duong miéng cho nguodi cd thé chtra tir khoang 0,5mg dén khoang Sg hoat chét, dugc
két hop v6i luong chét mang thich hop va thuan tién ma c6 thé thay ddi tir khoang 5
dén khoang 95% tong luong ché phim. Céac dang lidu don vi s& thuong chua tir
khoang 1 mg dén khoang 2g thanh phdn hoat tinh, dién hinh 1 25mg, 50mg, 100mg,
200mg, 300mg, 400mg, 500mg, 600mg, 800mg, hodc 1000mg.

Cac duoc phdm theo sang ché thich hgp dé ding ngoai dudng tiéu hoa ¢6 thé
duge bao ché dudi dang dung dich hoic hén dich chira c4c hoat chét trong nudc. Cht
hoat dong bé mit thich hop ¢6 thé dwge dwa vao nhu, vi du, hydroxypropylxenloloza.

Céc thé phan tan cfing c6 thé dugc bao ché trong glyxerol, polyetylen glycol 1ong, va
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hdn hop ctia ching trong dAu. Hon nita, chit bio quan c6 thé dugc dua vao dé ngin su
phét trién bat loi ctia cac vi sinh vat,

Céc dugc pham theo sang ché thich hop dé dung duong tiém bao gdm cac dung
dich hoic thé phén tdn vo trung trong nudc. Hon nita, cac ché phdm c6 thé & dang bot
vo tring dé bao ché ngay khi sir dung cac dung dich hodc thé phan tdn tiém duge vo
tring nhu vay. Trong moi trudng hop, dang tiém dugc cudi cing cin phan vo tring va
phéi chy long hiéu qua dé d& dang bom bing xi lanh. Céc dwoc phim can phai on
dinh trong cac didu kién san xuit va bao quan; do do, t6t hon 1a nén dugc bao quan
chéng lai hoat dong gay nhidm ctia vi sinh vt nhu vi khun va nédm. Chit mang c6 thé
12 dung moi hodc moéi trudng phan tén chira, vi dy, nudc, etanol, ruou da chuce (vi du,
glyxerol, propylen glycol va polyetylen glycol long), cac dau thuc vat, va hon hop
thich hgp cua chung.

Céc dugc phém theo sang ché c6 thé & dang thich hop dé dung khu trt nhu, vi dy,
sol khi, kem, thudc md, thudc xtrc, bot dang bui, hodc cac dang twong ty. Hon nita, cac
ché phdm c6 thé & dang thich hop dé str dung trong dung cu chuyén qua da. Céc dang
bio ché c6 thé duge bao ché sir dung hop chit c6 cong thie I theo sang ché, hoac mubi
dugc dung cua no, bing cac phuong phap xu ly thong thuong. Vi du, kem hogc thude
m& duoc bao ché bing cach tron nguyén liéu va nude va nude, cung véi khodng 5%
khéi luong dén khoang 10% khéi luong hop chét, dé tao ra kem hoic thubc md c6 do
quanh mong mudn.

Céc dugce phdm theo sang ché ¢6 thé ¢ dang thich hop dé dung duong truc trang
v6i chit mang ran. Tét hon, hdn hop tao ra céc thudc dan lidu don vi. Cac chit mang
hich hop bao gdm bo cacao va céc nguyén liéu thudng dung khéc trong linh vuc nay.
Thubc dan c6 thé dugce bao ché mot cach thuan tién bang cach dau tién phéi tron ché
phim véi (céc) chit mang da lam mém hodc chay tiép theo 1a 1am lanh va tao hinh
trong khuon.

Ngoai c4c thanh phan chit mang néu trén, dugc phim dugc mo ta trén day c6 thé
bao gém, néu thich hop, mdt hodc nhiéu thanh ph?m chét mang bd sung nhu chét pha
lodng, dém, chit tao hwong vi, chit két dinh, chit hoat dong bé mat, chat lam dic, chit
lam tron, chit bao quan (bao gdm chit chdng oxy hoa) va cac chit twrong ty. Hon nita,

cac chit phu phu khéc c6 thé duoc dua vao dé lam cho dang bao ché déng truong véi
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mau cia dbi twong dung du dinh. Céc ché phém chira hop chét c6 cong thic I, hodc
mudi dugc dung ctia no, cling co thé duoc didu ché ¢ dang bot hodc thé dic long.

No6i chung, cdc muc liéu theo trat tu tir khoang 0,01mg/kg dén khoang 150mg/kg
thé trong mdi ngdy 1a hitu dung dé diéu tri cac tinh trang bénh 1y duogc chi dinh trén
day, hodc theo cach khic khoang 0,5mg dén khoang 7g cho mdi bénh nhéan trong mot
ngdy. Vi du, bénh ung thu dai trang, b¢nh ung thu truc trang, u lympho té bao vo, dau
tiy, bénh ung thu vi, bénh ung thu tuyét tién liét, u nguyén bao than kinh dém, bénh
ung thu thuc quan té bao vay, sarcom md md&, u lympho té bao T, u héic t6, bénh ung
hur tuy, u nguyén bao thin kinh dém hoc bénh ung thu phéi, ¢6 thé dwoc didu tri hitu
hiéu bing cach dung tr khoang 0,01 dén 50mg hop chit trén mot kilogam thé trong
trong mot ngdy, hodc theo cach khac khoang 0,5mg dén khoang 3,5g mdi bénh nhan
mot ngay.

Tuy nhién, can hidu rang murc liéu cu thé cho bénh nhan cu thé bit ky s& phu
thudc vao mot sb yéu t8, bao gém do tudi, thé trong, stc khoe chung, gidi tinh, ché do
in, thoi gian st dung, duong dung, tbc do bai tiét, tinh trang dung thudc két hop va

muc d6 nghiém trong cua bénh cu thé can diéu tri.

Vi du thye hién sang ché

Pé lam cho sang ché d& hiéu hon, sang ché s& duoc mo ta chi tit dudi day két
hop v6i cac vi dy, ma chi nhdm muc dich minh hoa va khong gi¢i han pham vi ting
dung cua sang ché. Cac phuong phap thir nghiém cu thé khong dugc d& cap trong céc
phuong an sau day noéi chung dugc tién hanh theo cac phuong phap thit nghiém thong
thuong.

Trir khi dugce chi dinh khéc, tAt ca céc ph?m vaty lé phén tram duogc tinh toan theo
khdi luong, va tit ca cac nhiét d6 14 do C.

Céc chir viét tit sau ddy duogc st dung trong céc vi du:

AcOH: axit axetic;

(BPin),: Bis (pinacolato) diboron;

BRD4 (D1) : Protein bromodomain 4 (vung 1) ;

BRD4 (D2) : Protein bromodomain 4 (vung 2) ;

CDI: N,N'-Carbonyldiimidazol;
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DCM: Diclometan;

DIEA: N,N-Diisopropyletylamin;

DMA: N, N-dimetylaxetamit;

DMEF: N, N-dimetylformamit;

DMSO: Dimetyl sulfoxit;

EA: Etyl axetat;

EtOH: Etanol;

h: gio;

'"HNMR: Cong huéng tir hat nhan proton;

KAcO: Kali axetat;

LCMS: Phd khéi sic ky 1éng;

LDA: Lithi diisopropylamit;

Mel: Metyl iodua;

MeOH: Metanol;

min: phut;

NaBHj,: Natri bohydrua;

NaH: Natri hydrua;

n-Hex: n-hexan;

Pd, (dba)s: Tris (dibenzylidenaxetol) dipaladi;

Pd (dppf) CI2.DCM: Phuc [1,1-Bis (diphenylphosphino) feroxen]paladi (II)
diclorua diclometan;

Pd (PPhs)4: Tetrakis (triphenylphosphin) paladi;

Pd (PPh;),Cl,: Bis (triphenylphosphin) paladi (II) clorua;

PE: Ete diu mé;

POCIl;: Phospho oxyclorua;

s: gidy;

TEA: Trietylamin;

TfOH: Axit triflometansulfonic;

THF: Tetrahydrofuran;

TLC: Séc ky 16p méng;

TsClI: P-toluensulfonyl clorua;
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XPhos: 2-Dixyclohexylphosphino—Z',4',6'-triisopropy1biphenyl.
Trir khi duge chi dinh khéc, trong cc vi du sau déy, thong tin va cac thong sb ctia

phuong phap cua thiét bi phat hién dugc str dung la nhu sau:

Bang 2
Tén thiét bi May nhiéu xa bot tia X (XRD) & b phén gia nhiét
XRD
Mb t& k§ thudt thiét bi May nhiéu xa Bruker D8 Advance
Birc xa Ko (40 Kv, 40 Ma) v6i bude song dich dong
Technical Specifications 1,54nm, may do goc 6-20, may don sdc Mo, bd phat
hién Lynxeye
Chét hi¢u chinh AlLO;
Phin mém tiép nhan Diffrac Plus XRD Commander
Phin mém Phan tich MDI Jade 6
Mo ta dia Tﬁ%ﬁhong phan | 4 ong kinh 24,6mm x do day 1,0mm
Céc thong s6 | Dia miu néng c6 nhiét do Dia ddn
ctia phuong thay do1 s
phdp P§ dai bude 0,02°/bude
Thoi gian luu 0,1 gidy/budc
Bang 3
Tén thiét bi Méy hép phu hoi dong luc (DVS)
Thiét bi TA Instruments Q5000TGA
Phin mém diéu
Khién Thermal Adventage
Phan mem Phan Universal Analysis
tich
Pia mau Chén nung platin
Luong pglat hién 1-10mg
mau
Khi bao vé Nito
Toc dd dong khi 10mL/phut
Khong hiit 4m Khéng quéa 0,2%
Tiéu chuin danh Hut 4m nhe Trén 0,2%, nhung khong qua 2,0%
gia Hut 4m Trén 2%, nhung khong qua 15%
Rét hut 4m Trén 15%

Vi du 1: Téng hop hop chét 1
(4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl- 1H-pyrolo[2,3-c]
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pyridin-7 (6H)-on)
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1. Téng hop hop chit IM-11

5-bromo-2-metoxy-4-metyl-3-nitropyridin (3,90g) dwgc hoa tan trong DMF
(250mL), lam 4m dén 80°C, va tir tir bd sung N,N-dimetylformamit dimetyl axetal
(18mL), sau khi bd sung, nhiét do dugc ting dén 95°C trong 4 gio. Phan Gng dugc
theo doi bang TLC, cb dic, bd sung nuée (1L), chiét ba 14n bang EA, cic pha hitu co
duge két hop, rira bang nuée, lam kho bang natri sulfat khan, va c6 ddc trong ap suét
giam dé thu duogc 3,50g hop chét thd 1M-11.
2. Tbéng hop hop chit IM-12

Hop chit 1M-11 (3,50g), bot sit (3,50g) va amoni clorua (3,50g) duoc b6 sung
vao metanol (133mL) va nu6e (17,5mL), phin ing duge dun hdi luu trong 7 gio, va
phan Gng dugc theo doi bang TLC dén khi hoan thanh. Loc khi con néng, banh loc
duoc rira bang metanol hai lan trong khi d6 dich loc dugc cd dac. Tinh ché bing
phuong phép séc ky cot, PE: EA = 5:1, dé thu dugc 2,26g hop chét thd 1M-12.
3. Tdng hop hop chit 1M-13

Hop chét IM-12 (2,26g) dugc hoa tan trong THF (47mL), béo vé bang nito, lam
mét dén 0°C, bd sung NaH (1,28g), ting dén nhiét d9 trong phong trong 1 gio, lam mat
dn 0°C, bd sung dung dich TsCl (2,50g TsCl dugc hoa tan trong 47mL THF), cho
phén ing trong 2 gi®, TLC x4c nhén phan tng da hoan thanh, ngimg phén tng bing
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céc bd sung nudc da. chiét ba 14n bang EA, cac pha hiru co duge két hop, rira ba lan
béng nude mudi bio hoa, lam khod béng natri sulfat khan, va co déc dé thu duogc 3,80 g
hop chét tho 1M-13.
4. Tbéng hop hop chit IM-14

Hop chit 1M-13 (3,80g) dugc hoa tan trong etanol (10mL), dung dich hydro
bromua (40mL, 40%) duoc bd sung timg giot, phan ung duoc tién hanh & 90°C trong 2
gio, TLC theo doi phan ing hoan thanh, lam mat dén 0°C, chét ran mau tréng két tua,
va duoc loc ra, chit ran duoc thu gom, va banh loc duoc rira hai 14n bang nude va lam
kho dé thu duge 3,60 g hop chit tho 1M-14.
5. Tbng hop hop chit 1M-15

Hop chét 1M-14 (3,60 g) duoc hoa tan trong dioxan (50 mL), xesi cacbonat (3,94
g) va iodometan (5,40 g) dugc bd sung vao, khudy & nhiét do trong phong. Phan ung
duge theo doi bang TLC dén khi hoan thanh. Dung dich phan ung dugc pha lodng
bang DCM (200 mL), rtra ba lan bang nudc mubi bio hoa, 1am kho bing natri sulfat
khan, va cb dic. San pham thd dugc tao huyén pht ddc v6i dung moi hdn hop (20 mL)
n-Hex:EA=4:1 (thé tich/thé tich), va chit rin duogc thu gom bang cach loc. San phim
123,20 g chit rdn mau vang nhat.
6. Téng hop hop chit 1-1

2,3-diamino-S-bromopyﬁdin (4,03g) va p-clobenzaldehyt (3,00g) dugc hoa tan
frong DCM (350mL), axit axetic (10mL) dugc bd sung vao, va khudy ¢ nhigt do trong
phong qua dém. Sau khi phan tmg duoc theo ddi bing TLC dén hoan thanh, dung dich
Na,COs (100 mL) duoc bb sung vao, chiét hai 1in bang DCM, céc pha hitu co dugc
két hop, 1am kho bang natri sulfat khan, co ddc, va tinh ché bang phuong phap sic ky
cot PE:EA=100:15, dé tao ra cht rin mau vang 12 hop chét 1-1, 3,75¢.
7. Tbng hop hop chét 1-2

Hop chéit 1-1 (3,75g) dugc hoa tan trong metanol, lam mét trong bé nude da,
NaBH, (2,30g) dugc bd sung vao, va khudy & nhiét do trong phong qua dém. Phan
tmg duoc theo doi bing TLC dén khi hoan thanh, ¢ dic, 250 mL nuée duge bd sung
vao, chiét ba 14n bing EA, cic pha hitu co dugc két hop, 1am kho bang natri sulfat
khan, va co dac dé thu duoc hop chét 1-2, 3,65 g.
8. Tbéng hop hop chit 1-3
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Hop chét 1-2 (3,65g) dugc hoa tan trong axit axetic (150mL), trietyl orthoaxetat
(7,52g) dugc bd sung vao, va nhiét do dugc tang dén 100°C trong 2 gi0. Phan ung
dugc theo ddi bang TLC dén khi hoan thanh va ¢6 dac. Dung dich Na,CO; (300 mL)
duoc bd sung vao, chiét hai 14n bang EA, cac pha hiru co duoc két hop, 1am kho bang
natri sulfat khan, va ¢ dic. San phim thd dugc tinh ché bang phuong phép sdc ky cot
v6i ty 18 PE: EA=1:1 (thé tich/thé tich), va cht ran mau vang 1a hop chét 1-3, 2,73g.

9. Tbng hop hop chit 1-4

Hop chit 1-3 (1,00g), hexametylditin (1,17g) va tetrakis (triphenylphosphin)
paladi (0,69g) dugc hoa tan trong toluen (25mL), dudi khi bing nito, dun néng &
115°C trong 2,5 gio, lam mat va cd déc, san pham thd duge tinh ché bang phuong
phép sdc ky cot, DCM:MeOH=100:2-100:3, @ thu dugc chit ran mau vang, 1a hop
chit 1-4, 0,79¢.

10. Téng hop hop chét 1-5

Hop chit 1-4 (0,33g), 1IM-15 (0,30g) va Pd (PPh;),Cl, (0,06mg) dugc hoa tan
trong DMF (5mL), bdo vé bing nito, dun néng & 120°C trong 2 gid, lam mét va cd dac.
Sén pham tho duge tinh ché bing phuong phap sic ky cot DCM:MeOH=100:3, dé thu
duoc chat rin mau vang, 1a hop chét 1-5,0,31g.

11. Téng hop hop chit 1

Hop chét 1-5 (0,31g) duoc hoa tan trong MeOH (10mL) va DCM (5mL), NaOH
(0,30g) dugc bd sung vao, khudy & nhiét do trong phong qua dém, phan ing dugc theo
d3i bang TLC, co dic, san phdm tho dugc tinh ché bang phuong phap sdc ky cot
DCM:MeOH=100:2, dé thu duoc chit rén mau tring, 1a hop chét 1, 0,13g.

LCMS: [M+1]"=404,2.

"HNMR (400 MHz, DMSO) § 12,17 (s, 1H), 8,55 (d, J =1,4 Hz, 1H), 8,04 (d, J
=1,3 Hz, 1H), 7,59 — 7,37 (m, 3H), 7,34 (s, 1H), 7,21 (d, J=8,2 Hz, 2H), 6,29 (s, 1H),
5,58 (s, 2H), 3,58 (s, 3H), 2,59 (s, 3H).

Str dung phuong phap vé co ban twong tu nhu phuong phdp ¢ Vi du 1, dan xut

(0]
p-clobenzaldehyt twong Ung duge st dung thay cho “ C : (p-clobenzaldehyt)

trong vi du nay dé diéu ché hop chét vi du trong Bang 4 sau day. Cic din xuat
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/o /O r b 2
p-benzaldehyt twong Gng, nhu/” D hoaflcFSC C , V.v., tAt ca déu c6 thé mua

duoc qua cic kénh thwong mai san c6. Céac dan xuat iodometan tuong uUng, Vi

Br:
O e
du , hodc W cling c6 thé mua duoc qua cic kénh thwong mai san co.

Béng 4

Hop
chat
vi du

Cong thirc cau truc

Tén héa hoc

Dir liéu vat
ly (MS)
(M+H) "

4-(1-(4-clobenzyl)-2-metyl-
1H-imidazo[4,5-b]pyridin-6
-yl)-6-metyl-1H-pyrolo[2,3-
¢]pyridin-7 (6H)-on

404,2

4-(1-(4-metoxybenzyl)-2-me
tyl-1H-imidazo[4,5-b]pyridi
n-6-yl)-6-metyl-1H-pyrolo[2
,3-c]pyridin-7 (6H)-on

400,2

6-metyl-4-(2-metyl-1-(4-(m
etylthio)
benzyl)-1H-imidazo[4,5-b]p
yridin-6-yl)-1H-pyrolo[2,3-¢
]pyridin-7 (6H)-on

416,2

6-metyl-4-(2-metyl-1-(4-(tri
flometyl)
benzyl)-1H-imidazo[4,5-b]p
yridin-6-yl)-1H-pyrolo[2,3-¢
]pyridin-7 (6H)-on

438,2

4-(1-(3-clobenzyl)-2-metyl-
1H-imidazo[4,5-b]pyridin-6
-yD)-6-metyl-1H-pyrolo[2,3-
¢]pyridin-7 (6H)-on

405,1

4-(1-benzyl-2-metyl-1H-imi
dazo[4,5-b]pyridin-6-yl)-6-
metyl-1H-pyrolo[2,3-c]pyri
din-7 (6H)-on

370,2

4-(1,2-dimetyl-1H-imidazo[
4,5-b]pyridin-6-yl)-6-metyl-
1,6-dihydro-7H-pyrolo[2,3-¢
]pyridin-7-on

294,1

6-metyl-4-(2-metyl-1H-imid
azo[4,5-b]pyridin-6-yl)-1,6-
dihydro-7H-pyrolo[2,3-c]py
ridin-7-on

280,1
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Hop Dir liéu vat
chét Cong thitc ciu tric Tén héa hoc Iy (MS)
vi du (M+H) "
metyl
9 | 4-( (2-metyl-6-(6-metyl-7-0
9 O\»\Q\\ | " x0-6,7-dihydro-1H-pyrolo[2 1782
NN ,3-c]pyridin-4-yl)-1H-imida ’
_<\ ] _ NH
N zo[4,5-b]pyridin-1-yl)
metyl) benzoat
\ JNH 6-benzyl-4-(1-(4-metoxyben
°©\\ = zyl)-2-metyl-1H-imidazo[4,
10 et SN 5-b]pyridin-6-yl)-1,6-dihydr 476,2
Nig Ej o-7H-pyrolo[2,3-c]pyridin-7
-on
" 6-isobutyl-4-(1-(4-metoxybe
\o\©\\ 4 PN nzyl)-2-metyl-1H-imidazo[4
11 N AN ,5-b]pyridin-6-yl)-1,6-dihyd 4422
— IN/ /7\ ro-7H-pyrolo[2,3-c]pyridin-
7-on
\ jN\H 6-etyl-4-(1-(4-metoxybenzyl
2 O©\\ Z T . )-2-metyl-1H-imidazo[4,5-b 4145
Dah \ Y Ipyridin-6-y1)-1,6-dihydro-7 ’
NN H-pyrolo[2,3-c]pyridin-7-on
y . 4-(1-(4-metoxybenzyl)-2-me
0@\\ N._O tyl-1H-imidazo[4,5-b]pyridi
13 N AN n-6-yl)-2-metyl-1,6-dihydro 400,2
A = ~TH-pyrolo[2,3-c]pyridin-7-
on
\ N 4-(1-(4-metoxybenzyl)-2-me
0@ P tyl-1H-imidazo[4,5-b]pyridi
14 N SN n-6-yl)-6-(thiazol-2-ylmetyl) 483.5
_<\N | N NS -1,6-dihydro-7H-pyrolo[2,3-
=/ ¢]pyridin-7-on
\ JNH 4-(1-(4-metoxybenzyl)-2-me
) P tyl-1H-imidazo[4,5-b]pyridi
15 et AN n-6-yl)-6-(pyrazol-2-metyl)- 466,5
NN 2 NH 1,6-dihydro-7H-pyrolo[2,3-c
N ]pyridin-7-on
o 4-(1-(3-metoxybenzyl)-2-me
@ Ho tyl-1H-imidazo[4,5-b]pyridi
16 P n-6-yl)-2-metyl-1,6-dihydro 400,2
— A - M -7TH-pyrolo[2,3-c]pyridin-7-
on
D Timtdnols Salporan
17 o~ Mg -y])-6-(pyridin-3-ylmetyl)-1, 481,1
Pehel 6-dihydro-7H-pyrolo[2,3-c]
NTON pyridin-7-on
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Vi du 18: Téng hop hop chét 18
(4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5 -b]pyrazin-6-yl)-6-metyl-1H-pyrolo[2,3-c
Ipyridin-7 (6H)-on)

S

o T
SN N KAcO/(BPm)z
\l % XPhos/Pd (dba)
S/Fdy 3 N
~Ts

Br

1M-15
@ CI\Q\\ jf?
\©\/ Br —mM8¥ %TS
“DIEA/DMSO T — I ]/ Pd(dppf)Cl,/K,CO3
H2N N
181 18-2 |
O g D~ 0T
l NaOH NN
N/TS E—— —
__<\ I _— — \N ‘ = —
N N N

18-4

1. Téng hop hop chéit 2M-1

Hop chit 1M-15 (6,00g), (BPin), (8,00g), XPhos (0,90g), Pd, (dba); (0,43g) va
KAcO (3,40g) duge hoa tan trong dioxan (90mL), bao vé bang nito, phan tmg dugc
khudy & 80°C trong 4 gio, lam mat, dung dich phan ng dugc rot vao dung moi hdn
hop EA (200 mL) va Na,CO3 bdo hoa (200 mL), tach chét 16ng, pha nudc dugce chiét 3
1An biang EA, két hop céac pha hitu co, rira bang nudc mudi bdo hoa 3 1an, lam khd
bang natri sulfat khan, va c6 ddc. San phim thd duoc tinh ché bang phuong phép sdc
ky ot voi ty 16 PE:EA=100:30, dé thu dugc chit rdn mau trang, 1a hop chit 2M-1,
3,45g.
2. Téng hop hop chat 18-1

2-amino-3,5-dibromopyrazin (10,00g), 4-clobenzylamin (16,90g) va DIEA
(25,54g) dugce hoa tan trong DMSO (40mL), gia nhiét va khudy & 120°C trong 4 gio,
LCMS xéac nhan phan ung két thuc. Lam mat, nude lanh (200mL) duge bd sung vao,
chiét 3 14n bang EA, két hop céac pha hitu co, ria bing nude mubdi bao hoa 3 lan, 1am

kho bang natri sulfat khan, c6 dic, va tinh ché san phdm thd bang phwong phap sic ky
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cdt véi ty 1é PE:EA=100:15-100:30, d8 thu dugc chit rdn mau vang, 1a hop chét 18-1,
13,91g.
3. Téng hop hop chét 18-2

Hop chit 18-1 (13,90g), trietyl orthoaxetat (35,96g) va axit axetic bang (200mL)
duoc tron va cho phan ing & 100°C qua dém. Lam mat, c¢d ddc, pha loang san pham
tho bing EA, rita 3 1an bang dung dich Na,CO; bdo hoa, 3 ]in bang nudc mudi bao
hoa, lam kho bing natri sulfat khan, va c6 dgc. San pham tho duoc tinh ché bing
phuong phép séc ky cot véi ty 1¢ PE:EA=100:20-100:50, @ thu duoc chét rdn mau
vang, 12 hop chét 18-2, 12,05g.
4. Téng hop hop chét 18-4

Hop chat 18-2 (1,00g), 2M-1 (1,27g), Pd (dppf) CL.DCM (0,25g) dugc hoa tan
trong dioxan (20mL), K,CO3 (0,61g) va nude (4mL) duogc bd sung vao, bao vé bang
nito, gia nhiét va khudy & 100°C qua dém. Lam mat, dung dich phan ting duogc rot vao
dung moi hdn hop EA (50 mL) va Na,COs bdo hoa (50 mL), tach chét 16ng, pha nude
duge chiét 3 14n biang EA, céc pha hitu co duge két hop, rira bang nuéc mudi bdo hoa
3 1an, lam kho béng natri sulfat khan, va cd dic, san phém thé duogc tinh ché b%mg
phuong phép sdc ky cot baing DCM:MeOH=100:2, dé thu duoc chét rin mau vang, 1a
hop chat 18-4, 0,95g.
5. Téng hop hop chit 18

Hop chat 18-4 (0,95g) dugc hoa tan trong MeOH (10mL) va DCM (20mL),
NaOH (0,40g) duoc bd sung vao, khudy & nhiét do trong phong qua dém, c6 ddc. San
phém th6é dugc hoa tan trong 10mL DMF, ma dugc bd sung ting giot vao dung dich
amoni clorua bdo hoa (100mL), chét rén duge thu gom bing cach loc, sén phim thd
duoc tao huyén phu dic v6i EA (10mL), chét rén dugc thu gom bing cach loc, va lam
khd trong 4p sut giam @8 tao ra hop chét 18 dudi dang chét rin mau nau nhat, 0,51g.

LCMS: [M+1]+=405,8.

'HNMR (400 MHz, DMSO) & 12,15 (s, 1H), 8,93 (s, 1H), 8,04 (s, 1H), 7,58 —
7,13 (m, 5H), 6,86 (t, ] =2,3 Hz, 1H), 5,58 (s, 2H), 3,64 (s, 3H), 2,62 (s, 3H).

Str dung phuong phap vé co ban twong ty nhu phuong phap ¢ Vi du 18, dan xuét

NH,
p-clobenzylamin tuwong ung dugc st dung thay cho® O (p-clobenzylamin) dé
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diéu ché hop chét vi du trong Bang 5 sau ddy. Dan xuit p-clobenzylamin twong tmg,

FiC E
Q_/NHZ NH; FsC
NH, NH, NH,
nhu-/ , , F , F hodc , V.v., tat ca déu

¢6 thé mua duoc qua cac kénh thuong mai san co.

Bang 5

Hop
chat
vi du

Cong thirc cau tric

Tén hoa hoc

Dir liéu vat
ly (MS)
(M+H) "

18

NS H
—LJ

4-(1-(4-clobenzyl)-2-metyl

-1H-imidazo[4,5-b]pyrazin

-6-yl)-6-metyl-1H-pyrolo[2
,3-c]pyridin-7 (6H)-on

405,8

19

F

30@ N _o
|
N N =
= N
i\NIN/]/% "

6-metyl-4-(2-metyl-1-(4-(tr
iflometyl)
benzyl)-1H-imidazo[4,5-b]
pyrazin-6-yl)-1H-pyrolo[2,
3-c]pyridin-7 (6H)-on

439,1

20

|
/o@ N__O
|
N =
—~ X \]/Lg””
N N/

4-(1-(4-metoxybenzyl)-2-m

etyl-1H-imidazo[4,5-b]pyra
zin-6-y1)-6-metyl-1H-pyrol
0[2,3-c]pyridin-7 (6H)-on

401,2

21

CI\Q\‘/ N/ o
|

N N\ %

| ]/%NH
— L

4-(1-(1-(4-clophenyl)
etyl)-2-metyl-1H-imidazo[
4,5-b]pyrazin-6-yl)-6-metyl
-1,6-dihydro-7H-pyrolo[2,3
-c]pyridin-7-on

419,1

22

|
Q\\ "
l
N =
~X f[g
N N/

4-(1-benzyl-2-metyl-1H-im

idazo[4,5-b]pyrazin-6-yl)-6

-metyl-1H-pyrolo[2,3-c]pyr
idin-7 (6H)-on

371,1

23

F3C

N (0]

|
_<N :[N\ Z NH
N\ —
N N/

4-(1-(3-triflometylbenzyl)-
2-metyl-1H-imidazo[4,5-b]
pyrazin-6-yl)-6-metyl-1H-p
yrolo[2,3-c]pyridin-7
(6H)-on

439,1

24

F3C

|
Q\\ " ©
N

N |
AN z

E <\:[/ ~ N
N

N

4-(1-(2-flo-5-triflometylbe

nzyl)-2-metyl-1H-imidazo[

4,5-b]pyrazin-6-yl)-6-metyl

-1H-pyrolo[2,3-c]pyridin-7
(6H)-on

457,1

25

F3C

Q b o

|
N
F —<\N:[ N 2T
N N/ =

4-(1-(3-flo-5-triflometylbe

nzyl)-2-metyl-1H-imidazo[

4,5-b|pyrazin-6-yl)-6-metyl

-1H-pyrolo[2,3-c]pyridin-7
(6H)-on

457,1

30




43469

3172

Hop
chat
vi du

Cong thire cau tric

Tén héa hoc

Dir liéu vat
ly (MS)
M+H) "

Cl N o]

26

4-(1-(2-flo-4-clobenzyl)-2-
metyl-1H-imidazo[4,5-b]py
razin-6-yl)-6-metyl-1H-pyr
olo[2,3-c]pyridin-7
(6H)-on

423,1

27

4-(1-(3-triflometyl-4-clobe

nzyl)-2-metyl-1H-imidazo[

4,5-b]pyrazin-6-yl)-6-metyl

-1H-pyrolo[2,3-c]pyridin-7
(6H)-on

473,1

F3C N.__O

28

4-(1-(3-flo-4-triflometylbe

nzyl)-2-metyl-1H-imidazo[

4,5-b]pyrazin-6-yl)-6-metyl

-1H-pyrolo[2,3-c]pyridin-7
(6H)-on

457,1

Cl

FaC N (0]

29

4-(1-(3-clo-4-triflometylbe

nzyl)-2-metyl-1H-imidazo[

4,5-b]pyrazin-6-yl)-6-metyl

-1H-pyrolo[2,3-c]pyridin-7
(6H)-on

473,1

Cl

30

4-(1-(3-clobenzyl)-2-metyl

-1H-imidazo[4,5-b]pyrazin

-6-yl)-6-metyl-1H-pyrolo[2
,3-c]pyridin-7 (6H)-on

405,1

31

4-(1-(2,4-diflobenzyl)-2-m
etyl-1H-imidazo[4,5-b]pyra
zin-6-y1)-6-metyl-1H-pyrol
0[2,3-c]pyridin-7 (6H)-on

407,1

Br N (0}

32

4-(1-(4-bromobenzyl)-2-m

etyl-1H-imidazo[4,5-b]pyra
zin-6-y1)-6-metyl-1H-pyrol
0[2,3-c]pyridin-7 (6H)-on

449,06

33
_<\I /NH

6-metyl-4-(2-metyl-1-(4-(
metylsulfonyl)
benzyl)-1H-imidazo[4,5-b]
pyrazin-6-yl)-1H-pyrolo|[2,
3-c]pyridin-7 (6H)-on

449,1

Vi du 34: Tdng hop hop chit 34

(1-(4-clobenzyl)-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-1,3-dih

ydro-2H-imidazo[4,5-b]pyridin-2-on)
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cl \
\@H col Clﬂ _Sns<— CI\Q\\
N~ Br D ;

|
. Br —— Sn
Pd(PPh
HN” N7 o:<N ‘N/ (PPhals O=<N »
H HoON
11 34-1 34-2
0 T
'/
NaOH \Q\\
Pd(PPhHCIz - N/Ts Z ~ NH
34-3

1. Téng hop hop chét 34-1

Hop chit 1-1 (4,43g) duoc hoa tan trong CH3CN (25mlL), CDI (11,51g) duoc bd
sung vao, va khudy ¢ nhiét d9 trong phong qua dém. Chét rén duoc thu gom bing cach
loc hut, va banh loc duoc ria bang n-hexan va 1am kho d& tao ra chit rdn mau tring 14
hop chat 34-1, 4,24 g.
2. Tbng hop hop chat 34-2

Hop chit 34-1 (1,00g), hexametylditin (1,16g) va tetrakis (triphenylphosphin)
paladi (0,68g) dugc hoa tan trong 1,4-dioxan (25 mL), bao vé bang nito, khudy qua
dém & 100°C. Sau khi 1am mat va ¢d dic, sin phim tho dwoc tinh ché bang phuong
phap sdc ky cot véi ty 16 PE:EA=100:25, va chét rén mau tring duc thu dugc 1a hop
chit34-2,1,23 g.
3. Tdng hop hop chat 34-3

Hop chét 34-2 (0,35g), hop chét 34-5 (0,31g) va Pd (PPh;),Cl, (0,06g) dugc bd
sung vao DMF (5 mL) va dioxan (2,5 mL), trong sy bao v€ cia nito, cho phan tng qua
dém & 100°C. Sau khi 1am mat, nudc (50 mL) duoc bd sung vao, va hdn hgp nay dugce
chiét bang DCM 3 14n, cac pha hitu co dugc két hop, cd dic, tinh ché bang phuong
phép sic ky cot bang DCM:MeOH=100:3, va chét rén mau tring duc thu duge 1a hop
chit 34-3, 0,13g.
4. Tbng hop hop chét 34

hop chét 34-3 (0,21 g) dugc hoa tan trong MeOH (50 mL), NaOH (0,20 g) duoc
bd sung vao, va hdn hop nay dugc khudy qua dém & nhiét d9 trong phong. Nudge (500
mL) va DCM (500 mL) duogc b6 sung vao hé théng. Chét rén duoc thu gom bang cach
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loc. Banh loc dugc hoa tan béng MeOH:DCM=1:1, c4c pha hitu co dugc két hop va cd
dic dé thu dugc hop chét 34, 0,06g.

LCMS: [M+1]" = 406,1.

'HNMR: (400 MHz, DMSO) 8 12,12 (s, 1H), 8,23 — 6,38 (m, 9H), 6,22 (t, ] = 2,8
Hz, 1H), 5,05 (s, 2H), 3,64 (s, 3H).

Vi du 35: Téng hop hop chét 35 (4-(3-(1-(2,6-diclo-3-flophenyl)
etyl)-2-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-6-metyl-1,6-dihydr0—7H-pyrolo[2,3-c]pyr

idin-7-on)
g
o @ Br
B X
-~ NaH N7 N
NT N 520

TfOH N
H N

35-4

1. Téng hop hop chét 35-1

5-bromo-1H-pyrolo[2,3-b]pyridin (5,00g) dugc hoa tan trong DMF (100mL),
natri hydrua (1,82g) duoc bd sung vao & 0°C, lam 4m dén nhiét @6 trong phong va cho
phan tng trong 20 phut, sau d6 lam mat dén 0°C, benzensulfonyl clorua (6,69g) dugc
bd sung vio, hon hop nay duoc lam Am dén nhiét do trong phong va cho phan tng
trong 1 gio. Ngung phan Ung bang 100 mL dung dich amoni clorua bdo hoa, chiét ba
l4n béng DCM, céc pha hitu co dugc két hop, rtra bﬁng nudc mudi bdo hoa hai lan,
lam kho béng natri sulfat khan, va co ddc dé thu duogc 8,37 g san phém tho.
2. Tbng hop hop chét 35-2

2-isopropylamin (4,20g) dugc hoa tan trong THF (100mL), bao vé bang nito,
nhiét d6 dugc ha thip xudng -78°C, sau d6 n-butyllithi (16mL) dugc bo sung vao, cho
phan Gmg & nhiét do thip trong 60 phut, va hop chét 35-1 (5,00g) trong THF (30mL)
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duoc bd sung vao, cho phan tmg & -78°C trong 60 phut, bd sung metyl iodua (6,31g),
lam 4m dén nhiét do trong phong va cho phan ung trong 2 gio. Dung dich amoni
clorua bdo hoa (50mL) duoc bd sung vao dé ngimg phén tng, co dic, chiét ba lan
bang EA, céc pha hitu co duge két hop, rira bang nudc mubi bio hoa, 1am khd bing
natri sulfat khan, va tinh ché bing phuong phap sic ky cot vei ty 1€ PE:EA=100:40, dé
thu dugc 4,52g san phim dudi dang chét rén mau trang.
3. Tbng hop hop chit 35-3

Hop chét 35-2 (4,52g) dugc hoa tan trong metanol (100mL), natri hydroxit (4,52g)
duogc bd sung vao, va khudy & nhiét do trong phong qua dém. Dung dich amoni clorua
bio hoa (50 mL) duoc b sung vao, ¢d dic, va chiét hai 1an bang EA. Céc pha hitu co
duoc két hop, rira hai lan bang nudc mubi bio hoa, 1am khd bang natri sulfat khan, va
co dic dé thu duoc 2,80 g san pham tho.
4. Tbng hop hop chit 35-4

Hop chét 35-3 (2,80g) dugc hoa tan trong DCM (65mL), b&o vé bang nito, axit
triflometansulfonic (7,96g) dugc bd sung vao, va 1-(2,6-diclo-3-flophenyl)-etanol
(11,09g) trong DCM (20mL) duoc bd sung vao, cho phan tng ¢ nhi¢t do trong phong
qua dém. Sau do, cho phan tmg & 35 °C trong 4 gid, dung dich natri cacbonat béo hoa
(200mL) duoc bd sung vao, chiét 3 1an bang DCM (500mL), rira hai l4n bang nudce
mubi bdo hoa, 1am kho bang natri sulfat khan, co ddc, san pham tho duogc tao huyén
phu ddc véi EA (50mL), thu dugce san phim duéi dang chét rdn mau tring, 2,40g.
5. Téng hop hop chit 35-5

Hop chit 35-4 (0,10g), 2M-1 (0,11g) va Pd (dppf) Cl, (0,02g) dugc hoa tan trong
DMF (2mL), kali cacbonat (0,07g) dugc bd sung vao, bao vé bang nito, cho phén tng
& 115°C qua dém. Lam mat, loc, dich loc duge bd sung nude (10 mL), chiét ba lan
bang DCM (10 mL), rira ba 14n bing nude mudi bdo hoa (10 mL), va truc tiép co dic
@8 thu duoc 0,21 g ddu mau nau, ma duge st dung truc tiép trong phan ng tiép theo.
6. Téng hop hop chat 35

Hop chét 35-5 (0,21g) dugc hoa tan trong metanol (10mL), natri hydroxit (0,10g)
duoc bd sung vao, khudy & 40°C trong 4 gio, bd sung dung dich amoni clorua bdo hoa

(10mL), chiét hai 14n bing DCM (50mL), rira hai lan bang nuéc mudi béo hoa, pha
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hitu co dugc c¢d6 dac, va tinh ché bang phuong phép sic ky cot bang
DCM:MeOH=100:5 dé thu dugc 0,07g san pham.

LCMS: [M+1]+ = 469,1.

'HNMR: (400 MHz, DMSO) § 12,12 (s, 1H), 11,42 (s, 1H), 8,24 (d, /= 1,9 Hz,
1H), 7,83 (d, J= 1,7 Hz, 1H), 7,50 (dd, J = 8,9, 5,1 Hz, 1H), 7,44 — 7,13 (m, 3H), 6,22
— 5,96 (m, 1H), 5,22 (q, J= 7,2 Hz, 1H), 3,58 (s, 3H), 2,30 (s, 3H), 1,87 (d,J=17,5 Hz,
3H).

Vi du 36: Tng hop hop chit 36
(4—(1-(2,6-dic10benzyl)—1H-pyrolo[3,2-b]pyridin-6-yl)-6-metyl-1,6-dihydro-7H-pyr010
[2,3-c]pyridin-7-on)

O,N Br
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1. Tdng hop hop chét 36-1

5-bromo-2-metyl-3-nitropyrimidin (1,00g) dugc hoa tan trong DMF (10mL), bd
sung N, N-dimetylformamit dimetyl axetal (SmL), va cho phan tng ¢ 100 °C trong 1
gio, lam mat, nglimg phén Gmg bang dung dich amoni clorua bdo hoa (25mL), sau do6
chiét hai 14n bang EA (25mL), c4c pha hitu co duoc két hop, rira bang nudce mubi bio
hoa, 1am kho béng natri sulfat khan, va co dac dé thu duoc 1,45g san phém tho, san
phim nay duogc str dung truc tiép cho phan ting tiép theo.
2. Tbng hop hop chét 36-2

Hop chét 36-1 (1,45g) va bot sat (2,38g) duogc bd sung vao axit axetic bang
(50mL), ting nhiét d6 1én dén 80°C va cho phan ung trong 5 gid, loc khi con néng,
banh loc duoc ria béng EA, dich loc dugc két hop, ¢6 ddc, va dung dich Na,CO; bdo

hoa dugc bd sung vao. Sau khi loc lai, banh loc dugc rua béng EA, dich loc dugc tach

35



43469 36/72

ra, va pha hitu co dugc rira béng nuwée mudi bao hoa, lam kho béng natri sulfat khan,
va co dic. San phdm tho dugc tinh ché bang phuong phap sic ky cot véi ty 1é
PE:EA=100:50 d& thu duoc 0,73g san phim.
3. Tdng hop hop chat 36-3

Hop chét 36-2 (0,70g) dugc hoa tan trong DMF (25mL), bao vé béng nito, natri
hydrua (0,19g) dugc bd sung vao ¢ 0°C, va nhiét do duoc dé tang tu nhién dén nhiét
do trong phong va khudy trong 1 gio. B sung 2,6-diclobenzyl bromua (0,85g) ¢ 0°C,
dé nhiét do ting tu nhién dén nhiét d6 trong phong va cho phan tng trong 3 gid. 50
mL hdn hop nuéc da duge bd sung vao dé nglmg phan Gmg, chiét bang EA 3 lan, cic
pha hitu co dugc két hop, rira bang nuéce mubdi bio hoa 3 14n, 1am kho bang natri sulfat
khan, cb dic, dé thu duoc chét rin mau vang 1,30 g.
4. Téng hop hop chat 36-4

Hop chét 36-3 (0,40g), hop chat 2M-1 (0,48g) va Pd (dppf) CL,,DCM (0,10g)
duoc hoa tan trong dioxan (8mL), kali cacbonat (0,23g) trong nudc (1,5mL) duoc bd
sung vao, bdo vé bang nito, va khudy & 100°C qua dém. Lam mat, dung dich EA hdn
hop (50 mL) va Na,CO; (50 mL) duge bd sung vao, thu gom pha hitu co, chiét pha
nude 3 14n bang EA, cic pha hitu co duge két hop, rira bang nudc mubi bio hoa 3 lan,
lam khd bing natri sulfat khan, c¢d dac, va san phdm thd dugc tinh ché bang phuong
phap sic ky cot bang DCM:MeOH=100:2, @& thu duge 0,50g chit rin mau nau.
5. Téng hop hop chit 36

Hop chit 36-4 (0,50g) dugc hoa tan trong dung dich hdn hop
MeOH/DCM=10mL:10mL, natri hydroxit (0,30g) dugc bd sung vao, va khudy ¢ nhiét
do trong phong qua dém. Sau khi c¢6 dic, san phim tho dugc tinh ché bang phuong
phép séc ky cot bing DCM:MeOH=100:5 d8 thu dwoc 0,21g chit rin mau nau nhat.

LCMS: [M+1]+=423,1.

'THNMR: (400 MHz, DMSO) § 12,17 (s, 1H), 7,69 — 7,55 (m, 2H), 7,52 — 7,23 (m,
6H), 6,62 (dd, J = 3,3, 0,7 Hz, 1H), 6,30 (dd, J = 2,6, 2,1 Hz, 1H), 5,67 (s, 2H), 3,61 (s,
3H).

Vi du 37: Téng hop hop chét 37 (4-(4-( (4-clophenyl) amino)
pyrido[2,3-d]pyrimidin-6-yl)-6-metyl-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on)
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373 Hop chéat 37

1. Téng hop hop chét 37-1

Axit 2-amino-5-bromonicotinic (3,00g) dugc hoa tan trong formamit (15mL),
khudy & 160°C trong 4 gio, sau d6 bd sung formamit (20mL), tiép tuc phan tng &
160°C trong 6 gid, lam mét, rét vao 150mL nudce, va loc dé thu gom chét ran, tao ra
2,‘20 g chét ran mau vang.
2. Tbng hop hop chit 37-2

Hop chit 37-1 (0,40g) dugc hoa tan trong phosphor oxyclorua (SmL), trietylamin
(0,5mL) dugc bd sung vao, cho phan ung & 120°C trong 3 gid, ¢ dac, toluen (20mL)
duoc bd sung vao san phém tho, cb dac, va 1dp lai ba lan dé thu duogc 0,60g chét rin
mau nau, chit nay duoc sir dung truc tiép trong phan ung tiép theo.
3. Tbng hop hop chét 37-3

Hop chét 37-2 (0,60g) dugc hoa tan trong DCM (10mL), p-cloanilin (0,30g),
trietylamin (ImL) duoc bd sung vao, khudy & nhiét do trong phong trong 5 gid, ¢d dac,
san phdm thd dugc tinh ché bing phuong phdp sic ky cdt bing
DCM:MeOH=100:5-100:10, san phim 12 0,70g chit rin mau niu do.
4. Tbnghop hop chét 37-4

Hop chét 37-3 (0,30g), hop chét 2M-1 (0,38g) va Pd (dppf) Cl,,DCM (0,07g)
dugc hoa tan trong dioxan, kali cacbonat (0,19g) va nuée (1,5mL) duge bd sung vao,
bao vé& bing nito, khudy & 100°C qua dém. Lam mat, EA (30 mL) va dung dich
Na,COj3 bdo hoa (30 mL) dugce bd sung vio, tach chét 16ng, pha nuéc dugc chiét 3 1an
bang EA, cac pha hitu co dugc két hop, rira bang nude mudi bdo hoa 3 1an, 1am khd
bing natri sulfat khan, va cd ddc. San phdm thd duge tinh ché biang phwong phap séic
ky ¢t bing DCM: MeOH = 100: 3, san phdm 14 0,29¢ cht rdn mau vang.
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5. Téng hop hop chit 37

Hop chit 37-4 (0,29g) dugc hoa tan trong metanol (15mL), natri hydroxit (0,21g)
duoc bd sung vao, khudy & nhiét do trong phong qua dém, cd dic, va san pham tho
duoc tinh ché bing phuong phap sic ky cot bang DCM:MeOH=100:5, san pham dudi
dang chat ran mau vang 13 hgp chét 37, 0,07¢.

LCMS: [M+1]+ = 403,1.

'HNMR: (400 MHz, DMSO) & 12,28 (s, 1H), 8,76 (s, 1H), 7,92 (d, J = 8,8 Hz,
2H), 7,68 (s, 1H), 7,61 — 7,53 (m, 2H), 7,52 — 7,45 (m, 3H), 7,43 (t, J = 2,8 Hz, 1H),
6,67 — 6,53 (m, 1H), 3,60 (s, 3H).

Vi du 38 Téng hop hop chét 38
(4-(1-(2,6-diclobenzyl)-2-metyl-1 H-pyrolo[3,2-b]pyridin-6-yl)-6-metyl-1 ,6-dihydro-7
H-pyrolo[2,3-c]pyridin-7-on)

Cl

o/ cl
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Hop chit 38

1. Téng hop hop chit 38-1
5-Bromo-2-metyl-3-nitropyridin (1,00g) va N,N-dimetylaxetamit dimetyl axetal
(1,22g) duoc hoa tan trong DMF (SmL) va dun nong ¢ 100°C trong 1 gio. Lam mat,
pha lodng bang EA (300mL), rira 3 1An bang nuéc mubi bao hoa, 1am khd bang natri
sulfat khan, va c6 dic. San phdm 1a 1,30g chét rin mau hoi nau do.
2. Téng hop hop chét 38-2
Hop chét 38-1 (1,30g) va bot sit (3,00g) duge hoa tan trong axit axetic bang
(30mL), khudy & 80°C trong 90 phut, 1am mat, rét vao dung dich Na,CO; béo hoa
(200mL), loc qua xelit, banh loc dugc rira béng EA, dich loc duoc chiét 3 1an béng EA,

céc pha hitu co duge ket hop, rira 3 1an bang nuée mudi bdo hoa, lam khd bang natri
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sulfat khan, va c6 dic. San phéun thé duogc tinh ché bang phuong phap sdc ky cot st
dung nhdm oxit c6 tinh bazo voi ty 1¢ PE:EA=100:30-100:50, san pham 1a 0,63g chat
rén mau vang dat.
3. Téng hop hop chét 38-3

Hop chét 38-2 (0,53g) dugc hoa tan trong DMF (25mL), bao vé bang nito, 1am
mat dén 0°C, natri hydrua (0,13g) dugc bd sung vao, tang nhiét do tu nhién dén nhiét
dd trong phong va khudy trong 1 gid, lam mat dén 0°C, va 2,6-diclobenzyl bromua
(0,60g) duogc bd sung vao, lam 4m ty nhién dén nhiét do trong phong va cho phan tng
trong 2,5 gio, rét vao nude da dé ngimg phan mg, chiét 3 1an bang EA, céc pha hitu
co duoc két hop, rira bang nudc mubdi bao hoa 3 14n, 1am kho bang natri sulfat khan, va
¢6 dic. San phdm tho dugc tinh ché bing phuong phép sic ky cot véi ty 18
PE:EA=100:10-100:30, san phim 1 0,84g chat rdn mau vang.
4. Tdéng hop hop chét 38-4

Hop chat 38-3 (0,20g), hop chit 2M-1 (0,23g) va Pd (dppf) Cl,,DCM (0,04g)
duoc hoa tan trong dioxan (5mL), K,CO; (0,11 g) va nuéc (1mL) duge bd sung vao,
bao vé bang nito, gia nhiét va cho phan tmg ¢ 100°C qua dém. Lam mat, EA (50mL)
va dung dich Na,CO; bdo hoa (50mL) dugc bd sung vao, tron dung dichn nay, téch
chit 16ng, chiét pha nude 3 1an bang EA, cac pha hitu co duge két hop, rira 3 lan bang
nuée mudi bao hoa, 1am kho bﬁng natri sulfat khan, cd dac, va san phém tho dugc tinh
ché bang phuong phép sdc ky cot baing DCM: MeOH = 100: 3 @& thu duge 0,30 g dau
mau nau tho.
5. Tdng hop hop chit 38

Hop chit 38-4 (0,30g) dugc bd sung vao to metanol (15mL), natri hydroxit
(0,20g) dugc bd sung vao, khudy & nhiét d trong phong trong 3 gio, phuong phap sic
ky cot mau silica gel dugc thuc hién dé tinh ché baing DCM:MeOH=100:2-100:3, san
phim 14 0,08g chét rin mau vang.

LCMS: [M+1]+=437,1.

'"HNMR: (400 MHz, DMSO) & 12,13 (s, 1H), 8,42 (d, J = 1,8 Hz, 1H), 7,63 -
7,40 (m, 4H), 7,39 — 7,20 (m, 3H), 6,43 (s, 1H), 5,65 (s, 2H), 3,60 (s, 3H), 2,49 (s,
3H).
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Vi du 39: Téng hop hop chét 39
(4-(1-(4-clobenzyl)-1H-pyrazolo[4,3 -b]pyridin-6-yl)-6-metyl-1 ,6-dihydro-7H-pyrol
0[2,3-c]pyridin-7-on)
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Cl i |
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39-1 39-2 .
Hop chat 39

1. Tdng hop hop chét 39-1

6-bromo-1H-pyrazolo[4,3-b]pyridin (1,00g) dugc hoa tan trong DMF (30mL),
bao vé bing nito, bd sung natri hydrua (0,24g) ¢ 0°C, lam 4m dén nhiét do trong
phong va cho phéan tmg trong 1 gio, p-clobenzyl clorua (0,90g) dugc bd sung vao &
0°C, cho phan ting qua dém ¢ nhiét do trong phong. R6t vao nude da (100 mL) dé
ngung phan Ung, chiét 3 14n bing EA, c4c pha hitu co duge két hop, rira bang nudc
mubi bio hoa, 1am kho bing natri sulfat khan, ¢ dic, va tinh ché san phim thd bing
phuong phap séc ky cot véi ty 18 PE:EA=100:4-100:20. San phdm 1a 0,80g chét rén
mau tring.
2. Téng hop hop chat 39-2

Hop chit 39-1 (0,30g), 2M-1 (0,40g) va Pd (dppf) Cl,,DCM (0,08g) dugc hoa tan
trong dioxan (8mL), kali cacbonat (0,19g) va nudc (1,5 mL) dugc bd sung vao, bao vé
bing nito, gia nhiét va khudy & 100 °C qua dém. Lam mét, r6t vao EA (100 mL) /dung
dich Na,CO; bdo hoa (100 mL), tach céc pha, chiét pha nué6e 3 14n bang EA, cac pha
hitu co dugc két hop, ria bang nudc mubi bio hoa, 1am kho bing natri sulfat khan, va
¢6 dic. San phdm thd dugc tinh ché bing phuong phap sic ky cot bang
DCM:MeOH=100:2,5, san phim la 0,52g chit ban rin mau vang.
3. Tdéng hop hop chat 39

Hop chét 39-2 (0,52g) dugc hoa tan trong metanol (10mL) va DCM (10mL), natri
hydroxit (0,12g) dugc bd sung vao, khuéy & nhiét do trong phong, cd déc, va tinh ché
bing phuong phap sic ky cot thd bing DCM:MeOH=100:2,5-100:3, d¢é thu dugc hop
chit 39 dudi dang chit rin mau vang, 0,10g.

LCMS: [M+1]"=390,1;
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'INMR: (400 MHz, DMSO) & 12,23 (s, 1H), 8,78 (d, J = 1,8 Hz, 1H), 843 -
8.20 (m, 2H), 7,58 (d, T = 4,1 Hz, 1H), 7,49 - 7,17 (m, 5H), 6,57 - 6,21 (m, 1H), 5.76
(d, J = 5,8 Hz, 2H), 3,62 (s, 3H).

Vi du 40 Téng hop hop chét 40 (4-(1-( (4-clophenyl)
sulfonyl)-1H-pyrolo[2,3-b]pyridin-6-yl)-6-metyl-1 ,6-dihydro-7H-pyrolo[2,3-c]pyridin
-7-on)
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40- Hop chét 40

1. Téng hop hop chét 40-1

6-bromo-7-azaindol (1,00g) dugc hoa tan trong DMF (15mL), bao vé béng nito,
natri hydrua (0,31g) dugc bd sung vao & 0°C, khudy & nhiét d trong phong trong 1
gid, va p-clobenzensulfonyl clorua dugc bd sung vao & 0°C (1,30g), khudy & nhiét do
trong phong trong 2 gid, ngung phan ung bang cach bd sung nuée da (50mL), chiét 3
lin bang EA, céc pha hitu co dugc két hop, rira 3 lan bang nudc mudi bdo hoa, lam
kho bang natri sulfat khan, c6 dac, sin phim 12 1,30g chét rin mau vang.
2. Téng hop hop chét 40-2

Hop chat 40-1 (0,35g), hop chit 2M-1 (0,49g) va Pd (PPh;)4(0,06g) dugc hoa tan
trong dioxan (7mL), kali cacbonat (0,20g) va nude (7mL) dugc bd sung vao, bao vé
bang nito, cho phén tng qua dém & 100°C. Lam mat, rot vao EA (50mL)/dung dich
Na,CO; bdo hoa (50mL), tach chat long, chiét pha nuéc 3 14n bang EA, cic pha hiru
co duoc két hop, rira b%mg nuée mudi bao hoa, 1am khod béng natri sulfat khan, c6 dac,
va san pham tho duoc tinh ché bang phwong phap sc ky cot bang DCM:MeOH=100:3,
san phdm 14 0,35¢ chét rin mau vang nhat.
3. Téng hop hop chat 40

Hop chét 40-2 (0,28g) duge hoa tan trong metanol (10mL) va diclometan (10mL),
natri hydroxit (0,07g) dugc bd sung vao, khudy & nhiét d trong phong qua dém. Sau

khi ¢6 dic, san phim thd duoc tinh ché bang phuong phép sdc ky cot bang DCM:
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MeOH = 100:3. San phim thd dugc bd sung EA (10 mL) dé nghién. Chét ran dugc thu
gom bing céch loc dé thu duoc 0,04 g san pham.

LCMS: [M+1]" =439,1;

'HNMR: (400 MHz, DMSO) & 12,12 (s, 1H), 8,11 (ddd, J = 14,8, 8,4, 5,5 Hz,
3H), 7,96 (s, 1H), 7,85 (dd, J = 16,1, 6,2 Hz, 2H), 7,71 = 7,52 (m, 2H), 7,42 (dt, ] = 4.9,
2,7 Hz, 2H), 6,85 (d, ] = 4,0 Hz, 1H), 3,65 (s, 3H).

Vi du 41 Tdng hop hop chét 41

(N-(1-(4-clobenzyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4
-yl)-1H-benzo[d]imidazol-4-yl) etansulfonamit)
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1. Tdng hop hop chét 41-1

5-bromo-3-nitro-benzen-1,2-diamin (1,00g) va axetylaxetol (0,86g) duoc hoa tan
trong etanol (20mL), axit clohydric SN (6mL) dugc bd sung vao, khudy & 100°C trong
4 gid, lam mat, co ddc va tinh ché biang phuong phap sic ky cot véi ty 1é
PE:EA=100:30 d& thu dwoc 0,90g san pham 14 chét rdn mau vang.
2. Tbng hop hop chét 41-2

Hop chit 41-1 (0,85g) va kali cacbonat (0,92g) dugc hoa tan trong axetonitril
(20mL) va DMF (4mL), p-clobenzyl clorua (0,98g) duoc bd sung vao, va khudy &
60°C qua dém. Lam mét, r6t vao 100 mL of nuée, chiét 3 1dn bang EA, céc pha hitu co
duoc két hop, rira 3 14n bang nude mubi bao hoa, lam kho bang natri sulfat khan, va co
dac. San phdm thé dugc tinh ché biang phwong phép sic ky cot véi ty 1é
PE:EA=100:30 dé thu dugc 1,04 g chit rin mau vang.
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3. Tbng hop hop chit 41-3

Hop chét 41-2 (0,50g), hop chit 2M-1 (0,56g) va Pd (dppf) CL,DCM (0,11g)
dwoc hoa tan trong dioxan (10mL), kali cacbonat (0,27g) va nude (2mL) duge bd sung
vao, bao vé bang nito, khudy ¢ 90°C qua dém. Lam mét, rét vao 50 mL nudc, chiét ba
lan b%lng EA, céc pha hitu co dugc két hop, rira béng nuée mudi bao hoa 3 1an, 1am
kho bang natri sulfat khan, va c6 dédc. San phim thd dugc tinh ché bang phuong phap
sdc ky cot véi ty 16 DCM: MeOH = 100: 3, détaora 0,83 g chét rin mau vang.
4. Tbng hop hop chit 41-4

Hop chit 41-3 (0,80g) dwoc hoa tan trong THF (15mL) va etanol (15mL), bot sit
(0,37g), amoni clorua (0,14g) va nudc (10mL) dugce bd sung vao, khudy & 90°C qua
dém. Loc khi con nong, banh loc duoc rira béng metanol 3 1an, ¢ dic dich loc, bd
sung natri cacbonat bdo hoa (50mL), chiét 3 lan béng EA, cac pha hitu co duoc két
hop, rra béng nude mudi bio hoa 3 1an, 1am khod béng natri sulfat khan, c6 dac, san
phim thé dugo tinh ché bing phuong phép sic ky cot bang DCM:MeOH=100:4 dé thu
duoc 0,43g chit rin mau vang dam.
5. Tdng hop hop chat 41

Hop chit 41-4 (0,43g) dugc hoa tan trong DCM (10mL), trietylamin (0,31g) va
etylsulfonyl clorua (0,19g) dugc bd sung vao, khudy & nhiét do trong phong trong 2
g0, 6 dic, b sung dioxan (7,5mL) va natri hydroxit (10% thé tich/thé tich, 2,5mL),
khudy va dun néng & 70 °C trong 3 gid, lam mat, rét vao amoni clorua bdo hoa
(100mL), tach, va pha nudc dugce chiét 3 14n bing EA, cic pha hitu co dugc két hop,
rira ba lan béng nude mudi bio hoa, 1am khd béng natri sulfat khan, cd dic, va tinh ché
bing phuong phép sic ky cot thd bing DCM:MeOH=100:3 dé thu dugc 0,08g chét ran
mau vang.

LCMS: [M+1]"=511,1.

IHNMR (300 MHz, DMSO) & 12,13 (s, 1H),9,65 (s,1H), 7,50 — 7,35 (m, 4H),
7,35 — 7,30 (m, 2H), 7,25 - 7,20 (m, 2H), 6,40 (s, 1H), 5,55 (s, 2H), 3,60 (s, 3H),3,35 -
3,20 (m, 2H) 2,60 — 2,50 (m, 3H),1,45 — 1,20 (m,3H).

St dung phuong phap vé co ban tuong tw nhu phuong phép & Vi du 41, céc

. B Cl
dan xuét p-clobenzyl clorua twong ung dugc str dung thay cho “ O (P-clobenzyl
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clorua) trong vi du nay dé didu ché hop chit vi du trong Bang 6 sau day. Dan xuat

Cl Cl
p-clobenzyl clorua tuong Ung, nhu/” Q hodc™ Q , v.v., tht ca déu c6 thé

mua dugc qua cac kénh thuong mai san co.

Bang 6

Vi
du

Cong thirc cau tric

Tén hoa hoc

Dir liéu vat
ly (MS)
(M+H) *

41

N-(1-(4-clobenzyl)-2-metyl
-6-(6-metyl-7-0x0-6,7-dihy
dro-1H-pyrolo[2,3-c]pyridi
n-4-yl)-1H-benzo[d]imidaz
ol-4-yl) etansulfonamit

511,1

42

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(4-(tri
flometyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

544.,6

43

N-(1-(4-metoxybenzyl)-2-
metyl-6-(6-metyl-7-0x0-6,7
-dihydro-1H-pyrolo[2,3-c]p
yridin-4-yl)-1H-benzo[d]i
midazol-4-yl)
etansulfonamit

506,6

44

N-(1-(1-(4-clophenyl)
etyl)-2-metyl-6-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-1H-be
nzo[d]imidazol-4-yl)
etansulfonamit

525,1

45

N-(1-benzyl-2-metyl-6-(6-
metyl-7-0x0-6,7-dihydro-1
H-pyrolo[2,3-c]pyridin-4-y
1)-1H-benzo[d]imidazol-4-
yl) etansulfonamit

476,5

46

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(3-(tr1
flometyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

544.5
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Vi
du

Cong thire cau truc

Tén hoa hoc

Dir liéu vat
ly (MS)
(M+H) *

47

S

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(2-flo
-5-(triflometyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

562,5

48

N
FsC
|
Oy
|
F N Z
ey
N
HN\//S/Q
N

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl1)-1-(3-flo
-5-(triflometyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

562,5

49

F

CI\@ N0
|

_<\N “NH
N

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(2-flo
-4-clobenzyl)-1H-benzo[d]i
midazol-4-yl)
etansulfonamit

529,0

50

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(3-(tri
flometyl)-4clobenzyl)-1H-
benzo[d]imidazol-4-yl)
etansulfonamit

579,0

51

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl1)-1-(3-flo
-4-(triflometyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

562,5

52

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(3-clo
-4-( triflometyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

579,0

53

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(3-clo
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

511,0
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Vi
du

Cong thirc cau tric

Tén hoa hoc

Dir liéu vat
ly (MS)
(M+H) *

54

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl1)-1-(2,4-d
iflobenzyl)-1H-benzo[d]im
idazol-4-yl) etansulfonamit

512,5

55

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(4-br
omobenzyl)-1H-benzo[d]i
midazol-4-yl)
etansulfonamit

5554

56

N-(2-metyl-6-(6-metyl-7-0
x0-6,7-dihydro-1H-pyrolo[
2,3-c]pyridin-4-yl)-1-(4-(m
etylsulfonyl)
benzyl)-1H-benzo[d]imida
zol-4-yl) etansulfonamit

554.,6

57

F@ \_o
|
_<\N ““NH
Y _
0

HN

\S//
A

N-(1-(2-clo-4-fluorobenzyl
)-2-metyl-6-(6-metyl-7-0x0
-6,7-dihydro-1H-pyrolo[2,3
-c]pyridin-4-yl)-1H-benzo[
d]imidazol-4-yl)
etansulfonamit

529,0

Vi du 58: Tdng hop hop chit 58
(N—(5-(6-metyl-7-ox0-6,7-dihydro-IH—pyrolo[2,3-c]pyridin-4-yl)-3-(4-(triﬂ0mety1)

benzyl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit)
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/
_ NaOH KOAC/(Bpin 0, N
_ KOAc/(Bpin), )3 7 o
\y  SPhos/PACI(CH;CN), ol =
NN N N NH

1M-15 582
NNy €t FoC N. Cl N__N._Cl
<\ I N N S AN
~ < &
N DIEA/DMF NP NH3 Hz0 NN
c Cl NH,
58-3 58-4
%Hf
%0 RO O\\
~_ N
Cl N._Cl
N
TEA <\N | Xphos-Pd- GZ/K3P04 N ~
0
HN. //O HN\S//
S o”\}
&
58-5

58

1. Téng hop hop chat 58-1

1M-15 (7,60 g) va NaOH (1,60 g) dugc hoa tan trong dioxan va nudc, cho phan
tmg & 80°C trong 4 gio. Lam mat, rét vao HyO, chiét ba 14n béng DCM, céc pha hiru
co duoc két hop, rira bing nude mudi bdo hoa, 1am kho béng natri sulfat khan, va co
dic. San pham thé duge tinh ché bing cot voi ty 18 DCM: MeOH = 90:10 dé thu dugc
3,20g chit rin mau xam.
2. Téng hop hop chat 58-2

Hop chét 58-1 (6,00 g), (Bpin), (8,00g), SPhos (1,29g), PdCl, CH3CN), (0,68g)
va KOAc (3,40g) dugc hoa tan trong dioxan, bao vé bang nito, cho phan tng & 80°C
trong 4 gi¢. Lam mat, rét vao nudc, chiét ba 1dn bang EA, cac pha hitu co dugc két
hop, rua béng nude mudi bdo hoa, lam kho béng natri sulfat khan, va c6 ddc. San
phdm thé dugce tinh ché bang cot véi ty 1& PE:EA = 50:50 dé thu duoc 3,20g chét ran
mau xam.
3. Tng hop hop chit 58-3

5,7-diclo-1H-imidazo[4,5-B]pyridin (1,88g), p-triflometylbenzyl clorua (1,94g)
va DIEA (1,56g) dugc hoa tan trong DMF va cho phdn Ung qua dém ¢& nhiét do trong
phong. Phan tmg nay duoc rét vao nude, chiét ba lan bang EA, cic pha hitu co dugc

ket hop, rira bang nudc muodi bdo hoa, [am khd bang natri sulfat khan, va ¢6 dac. San
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pham thd duoc tinh ché bing phuong phap sac ky cot voi ty 1& PE: EA = 50:50 dé thu
duoc 1,50 g chit rin mau xam.
4. Téng hop hop chit 58-4

Hop chit 58-3 (1,50g) dugc dua vao nudc amoniac va cho phan tmg ¢ 150 °C qua
dém. Sau khi 1am mat, loc c¢6 hit, banh loc duoc rua béng nudc, va chét ran duoc lam
khd trong chan khong d8 thu duoc 1,10 g chat rdn mau trang.
5. Téng hop hop chét 58-5

Hop chit 58-4 (1,10g) va TEA (1,70g) duoc hoa tan trong DCM, etylsulfonyl
clorua (0,86g) duoc bd sung timg giot, cho phan tmg & nhiét d6 trong phong trong 2
gio. Rét vao nude, chiét ba 14n bang DCM, céc pha hiru co duoc két hop, rira bang
nude mubi bio hoa, 1am khod béng natri sulfat khan, va c6 dac. San phém tho duoc tinh
ché biang phuong phap sdc ky cot véi ty 1& PE: EA = 30:70 dé tao ra 0,80g chét ran
mau xam.
6. Tdng hop hop chét 58

Hop chit 58-2 (0,42 g), hop chét 58-5 (0,27 g), K,CO3 (0,41 g) va Xphos-Pd-G2
(0,08 g) dugc dua vao dioxan va nudc, cho phan tmg ¢ 80°C trong 4 gio. Lam mat, rot
vao nudc, chiét ba 1an bang EA, cac pha hitu co duge két hop, rira bang nudc mubi
bdo hoa, lam kho béng natri sulfat khan, va cd dac. San phém thd duogc tinh ché béng
phuong phap sc ky cot v6i ty 16 MeOH: DCM = 10:90 dé tao ra 0,10 g chit ran mau
xam.

LCMS:[M+1]"=531,1.
"H NMR (400 MHz, DMSO) § 12,13 (s, 1H), 10,61 (s, 1H), 8,56 (s, 1H), 7,75 (d, J =
10,1 Hz, 3H), 7,67 — 7,53 (m, 3H), 7,32 (t, J= 2,8 Hz, 1H), 6,73 — 6,54 (m, 1H), 5,65
(s, 2H), 3,72 — 3,53 (m, 5H), 1,31 (t, J= 7,3 Hz, 3H).

Vi du 59 Téng hop hop chat 59
(N-(3-(2,4-diflobenzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3
H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit)
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F F F
H cl F\Q\\
N N\ Cl F
<] N—_Ny_Cl N—Ng -Cl
N—~F — " QO Q
K,CO3 N = NH3 H,O N =
o]
o] NH,
59-1 59-2
NH F NH
(20 / o
e F\Q\\ %28 ~N. V
o)
~
Cl N N\ cl <N N A N\
F N
TEA <\N | Xphos-Pd-G2/K3POy N~
0
HN\ s HN\/S//
g ¢
59-3 5

1. Téng hop hop chat 59-1

5,7-diclo-1H-imidazo[4,5-B]pyridin (5,00 g), K,CO; (11,00 g) va
2,4-difloclobenzyl (6,50 g) duge hoa tan trong DMF (50 ml), khudy & nhiét do trong
phong trong 8 gid. Phan tng dugce rét vao nude da, loc ¢6 hat, va banh loc dugce rira ba
1an bang nudc. San pham thd dugc tinh ché bang phuong phap sdc ky cot voi ty 1€
PE:EA=70:30 d& thu duoc 6,0 g chit rin mau tring.
2. Téng hop hop chét 59-2

Hop chat 59-1 (0,60 g) va amoniac (25 mL) dugc bd sung vao 6ng bit kin va

khudy & 150°C qua dém. Rt vao 100 mL nude, chiét 3 1an bing EA, cdc pha hitu co

duoc két hop, rira ba 14n bang nudc mudi bdo hoa, lam khd bang natri sulfat khan, va
¢d dic dé thu duoc 0,30 g chét rin mau tring.
3. Téng hop hop chit 59-3

Hop chit 59-2 (0,15 g), TEA (0,16 g) dugc hoa tan trong DCM (5 mlL),
etylsulfonyl clorua (0,19 g) dugc tir tir bd sung timg giot & 0°C, sau khi bd sung ting
giot, nhiét do duoc ting dén nhiét do trong phong, va hén hop nay duoc khudy trong 5
gidr. Nudce dugc bd sung vao hdn hop phan ung, chiét ba 14n bang EA, cac pha hitu co
duoc két hop, rira ba 1an b?mg nude mudi, lam khod béng natri sulfat khan, ¢6 dac, va
san phim tho duoc tinh ché bang Flash-Prep-HPLC (H,O/CH;CN = 40% ~ 45%), dé

taora chét rdn mau vang nhat 0,10g.
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4. Téng hop hop chét 59
Hop chit 59-3 (0,10 g), hop chét 8-2 (0,07 g), Xphos-Pd-G2 (0,02 g) va K5PO,

(0,11 g) dugc hoa tan trong dioxan (SmL), nuge (1mL) duge bo sung vao, dung dich
phén ng dugc cho phan ing ¢ 80°C trong 8 gid trong N, bdo v€. Lam mat, nude duge
bd sung vao, chiét ba 14n bang EA, céc pha hitu co dugc két hop, rtra bang nude mudi
bdo hoa, lam kho béng natri sulfat khan, c¢0 dac, san phém thd duge tinh ché béng
phuong phéap sc ky cot dé tao ra 0,068 chit rin mau nau.

LCMS:[M+1]+=499,1.

1H NMR (400 MHz, DMSO) § 12,12 (d, J = 17,8 Hz, 1H), 8,46 (s, 1H), 7,80 (d,J
= 21,7 Hz, 1H), 7,64 — 7,59 (m, 1H), 7,55 — 7,42 (m, 1H), 7,39 (t, ] = 2,8 Hz, 1H),
736 — 6,97 (m, 3H), 6,80 — 6,74 (m, 1H), 5,56 (s, 2H), 3,76 — 3,51 (m, 5H), 1,38 —
1,25 (m, 3H).

Vi du 64 Téng hop hop chét 64

(N-(3-(2,4-diflobenzyl)-2-metyl-5-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridi
n-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl) etansulfonamit)

cl Cl

F F
cl
SN mepea (YN POCI, N m-CPBA (XN MsCI/DMF N \@C'
l > l — — S S— | D | Y =
clI” N ﬂ
64-4

NT TN EA NN NN EA ;T( N K,CO3/DMF

64-1 64-2 64-3

64-5 64-6 64-7

1. Téng hop hop chit 64-1
2-metyl-1H-imidazo[4,5-b]pyridin (1,08 g) dwgc hoa tan trong EA (15mlL),
m-CPBA (1,86g) dugc bd sung vao, khudy qua dém & nhiét do trong phong, loc, banh

loc dugc rira bang EA, 1am kh dé thu duoc chét rin mau trang 1,05g.

2. Téng hop hop chit 64-2
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Hop chat 64-1 (1,05g) dugc hoa tan trong POCl; (10 mL), cho phan ung & 80°C
trong 15 phut, nhiét do dugc tang dén 120°C, va cho phan ung trong 3 gio, hdn hop
ndy dugc rét vao nudce da, chiét ba lan béng EA, cac 16p hitu co dugce két hop, cd dic,
tinh ché bing phuong phap séc ky cot (PE:EA=50:50) dé tao ra 0,80g chét ran mau
tréng.

3. Téng hop hop chét 64-3
Hop chét 64-2 (0,80 g) dugc hoa tan trong EA (10 mL), m-CPBA (1,25g) dugc

bd sung vio, hdn hop nay duge khqu qua dém & nhiét do trong phong, loc, banh loc
duoc rira bang EA, 1am kho dé thu dugc 0,70g chit rin mau tring.

4. Téng hop hop chét 64-4

Hop chat 64-3 (0,70g) dugc hoa tan trong DMF (10 mL), Metansulfonyl clorua
(0,38mL) dugc bd sung vao, va cho phan tung & 80°C trong 3 gio, hon hop phan ting
dugc rot vao nudce da, chiét ba lan béng EA, cac 16p hitu co dugce két hop, c6 dic, tinh
ché bang phuong phap sic ky cot (PE:EA=50:50) dé tao ra 0,60g chit rin mau tring.
5. Tdng hop hop chat 64-5

Hop chét 64-4 (0,70g), 2,4-difloclobenzyl (0,70g) va K,COs3 (0,95g) dugc hoa
tan trong DMF, hdn hop nay dugc cho phén tng qua dém & nhiét do trong phong. Hon
hop nay duge rét vao nude, chiét ba 14n bang EA, rira ba 14n bang nuéc mudi bdo hoa,
1am kho bang natri sulfat khan, c6 ddc. San phim tho dugc tinh ché bang phuong phap
sic ky cot (PE:EA=30:70) 8 tao ra 0,65g chit ran mau vang.
6. Téng hop hop chét 64-6

Hop chét 64-5 (0,65g) dugc dwa vao amoniac (10 mL), hon hop nay duge cho
phan tmg qua dém & 150°C. Lam mat, loc ¢6 hut, banh loc dugc rira bang nude, chat

ran dugc lam khd trong chan khong dé tao ra chit rin mau tréng 0,50 g.

7. Téng hop hop chét 64-7
Hop chat 64-6 (0,50 g), TEA (0,49 g) dugc hoa tan trong DCM (10mL),

etylsulfonyl clorua (0,42 g) dugc bd sung vao, hon hop nay dugc cho phan tng & nhiét
do trong phong trong 2 gio. Hon hop phan Gmg duge rét vao nudc, chiét ba lan bang

DCM, cac 16p hitu co duogc két hop, rua bﬁng nuée mudi bao hoa, 1am khd béng natri
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sulfat khan, va cd dédc. San phdm thd duoc tinh ché bing phuong phép sic ky cot

(PE:EA=30:70) & tao ra 0,40g chit rdn mau trang.

8. Tong hop hop chét 64

Hop chét 64-7 (0,40g), hop chét 58-2 (0,27g), K,CO; (0,41g), Xphos-Pd-G2
(0,08 g) dugc b sung vio dioxan va nudc, cho phan tng & 80°C trong 4 git. Hon hop
phan tng duoc lam mat, rot vao nudc, chiét ba lan béng EA, cac 16p hitu co duge két
hop, rtra ba lan bang nudce mubi bdo hoa, lam kho bing natri sulfat khan, va co ddc.
San phim thé dugc tinh ché bing phuong phap sic ky cot (MeOH : DCM = 10:90) dé
taora0,1g chét rin mau xam.

LCMS:[M+1]+=513,1.

1H NMR (400 MHz, DMSO) & 12,12 (d, J = 17,8 Hz, 1H), 8,46 (s, 1H), 7,64 —
7,59 (m, 1H), 7,55 — 7,42 (m, 1H), 7,39 (t, ] = 2,8 Hz, 1H), 7,36 — 6,97 (m, 3H), 6,80 —
6,74 (m, 1H), 5,56 (s, 2H), 3,76 — 3,51 (m, SH), 2,62 (s, 3H), 1,38 — 1,25 (m, 3H).

St dung phuong phap vé co ban tuong tw nhu phuong phap ¢ Vi du 58, 59 va 64,
vi du, str dung céc hop chét trung gian tuong ng va cac nguyén liéu tho, vi duy, su

F
Cl

S -
dung ¢ C \ thay cho hodc * , dé didu ché cac hop chét

duoc mo ta trong Bang 7 sau day.

Béang 7

Vi ) Dir liéu vat
Cong thirc cau tric Tén hoa hoc ly (MS)
M+H) *

N-(5-(6-metyl-7-0x0-6,7-dihydro-1

Q ) H-pyrolo[2,3-c]pyridin-4-yl)-3-(4-(t
58 " riflometyl) 531,1

benzyl)-3H-imidazo[4,5-b]pyridin-7
-yl) etansulfonamit

N-(3-(2,4-diflobenzyl)-5-(6-metyl-7

©/\ A -0x0-6,7-dihydro-1H-pyrolo[2,3-c]p
59 yridin-4-yl)-3H-imidazo[4,5-b]pyrid 499,1

in-7-yl) etansulfonamit
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, Dir liéu vat
(\1?1 Cong thirc cAu tric Tén hoéa hoc ly (MS)+
- (M+H)
o|\©\( Lo N-(3-(1-(4-clophenyl)
NG 9 " etyl)-5-(6-metyl-7-0x0-6,7-dihydro-
60 IS = 1H-pyrolo[2,3-c]pyridin-4-y1)-3H-i 511,1
HN. g midazo[4,5-b]pyridin-7-yl)
Jd etansulfonamit
Fa¢ \ N-(3-(2-flo-5-(triflometyl)
Q\ \ N0 benzyl)-5-(6-metyl-7-0x0-6,7-dihyd
61 P ‘N\ 7 NH rp-1.H-pyr010[2,3-c_]pyr1d1n-4—yl)—3H 549,1
N -imidazo[4,5-b]pyridin-7-yl)
HNg,é'j etansulfonamit
i ‘ N-(3-(3,5-diflobenzyl)-5-(6-metyl-7
FD\ : NP -0x0-6,7-dihydro-1H-pyrolo[2,3-c]p
62 0 \N\ ay yr1d1n-4-y1)-3H-lmlda.zo[4,5-b]pyr1d 499.1
N HN/ 5 in-7-yl) etansulfonamit
'
CFs Lo N-(5-(6-metyl-7-0x0-6,7-dihydro-1
@;N " | . H-pyr010[2,3—c]pyridin—4-yl)-3-(2-(t
63 ¢l ) = riflometyl) 531,1
g benzyl)-3H-imidazo[4,5-b]pyridin-7
e -yl) etansulfonamit
F\©< Lo N-(3-(2,4-diflobenzyl)-2-metyl-5-(6
A -metyl-7-0x0-6,7-dihydro-1H-pyrol
64 Ly 0[2,3-c]pyridin-4-yl)-3H-imidazo[4, 513,1
§ e 5-b]pyridin-7-yl) etansulfonamit
o
:
F3°©\ Lo N-(2-metyl-5-(6-metyl-7-0x0-6,7-di
NG | " hydro-1H-pyrolo[2,3-c]pyridin-4-yl)
65 — A = -3-(4-(triflometyl) 5452
HN . benzyl)-3H-imidazo[4,5-b]pyridin-7
d -yl) etansulfonamit
©/\CF3 Lo N-(2-metyl-5-(6-metyl-7-0x0-6,7-di
NG | " hydro-1H-pyrolo[2,3-c]pyr1d1n-4-y1)
66 — A J = -3-(2-(triflometyl) 5452
e benzyl)-3H-imidazo[4,5-b]pyridin-7
) -yl) etansulfonamit
i ‘ N-(3-(3,5-diflobenzyl)-2-metyl-5-(6
) /©\ 4 ° -metyl-7-0x0-6,7-dihydro-1H-pyrol
67 { \N; 7 NH 0[2,3-clpyridin-él—yl)-3H-imidazo[4, 513,1
N g 5-b]pyridin-7-yl) etansulfonamit
N
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Dir liéu vat
Cong thirc cau tric Tén hoa hoc ly (MS)
(M+H) "

Vi
du

N-(3-(2,6-dimetylbenzyl)-2-metyl-5

\
N.__O
N Ne L " -(6-metyl—7-0X9—6,7—dihydr9—l.H-pyr
68 —AJ = olo[2,3-c]pyridin-4-yl)-3H-imidazo[ 505,2
HN\S"OW 4,5-b]pyridin-7-yl) etansulfonamit
o}

Vi du 69: Thit nghiém do n dinh ciia dang tinh thé I ctia hop chét 19

Thiét bi phéat hién mau nhiéu xa bot tia X va phuong phép theo sang ché dugc thé
hién trong Bang 2.

Dang tinh thé I ctia hop chit 19 dugc lam kho va dat & 80°C trong 24 gio, hodc
25°C-60% RH trong 10 ngay, hodc 40°C-75% RH trong 14 ngay, dang tinh thé nay thé
hién 1a khong c6 su thay d6i vé dang ran trong cac diéu kién 6n dinh nhu vay.

So sanh XRD ctia dang tinh thé I ctia hop chit 19 trong cic diéu kién 6n dinh kha
nhau duge thé hién trén Fig. 3, Fig. ndy thé hién ring dang tinh thé I ctia hop chat 19
c6 d6 n dinh tét.

Vi du 70: Thir nghiém hép thu hoi dong hoc (DVS)

Thiét bi thir nghiém hap thu hoi dong hoc va phuong phap theo sang ché duoc thé
hién trong Bang 3.

Dang tinh thé A ciia hop chét II: Mire dd thay d6i khoi lugng 1a khoang 0,1%
trong diéu kién 0%RH-80%RH, khong hit 4m, thich hop dé bao ché céac dang bao ché.

Vi du so sénh 1

54



43469 55/72

o |
[ j[ B-50 N0
N.__O 0 o |
| O\B =
= ]
Br Pd(dppf)Cl, DCM o)
KAcO/1,4-dioxan

U

N_O
o o y C N C'\Q\\ OBL;Q
Br NH, M N Br cl N Br >>(O
- . ——<\N - — [
NH, HCI/EtOH KoCO3 N Pd(dppf)Cl, DCM
NO, NO» NO, K,CO3/4,4-dioxan/H,0
Hop chét vi du so sanh 1-1 Hop chét vi du so sénh 2-2
| [ |
‘ Fe I \/s\ '
N Z - - N pZ Cl N Z

— NH,CI — TEA/DCM —
N N N

NO, NH, HN. ﬁ//o

Hop chét vi du so sanh 1-3 Hop chét vi du so sanh 1-4 Hop chat vi du so sanh 1 0

Téng hop hop chit 1-M1

Hdn hop 5-bromo-1,3-dimetyl-2-pyridon (0,50g), bis (pinacolato) diboron
(1,27g), Pd (dppf) CL,,DCM (0,20g), kali axetat (0,73g),1,4-dioxan (8 mL) dugc cho
phan tmg & 90°C trong 3 gio trong N, bao vé. Hon hop phéan Gng dugce rét vao hdn hop
EA (50 mL) va dung dich amoni clorua bdo hoa (50 mL), pha hitu co dugc tach, 16p

nuée duge chiét ba 14n bang EA, céc 16p hitu co duge két hop, rira ba l4n bang nudc

mudi bio hoa, 1am khd bang natri sulfat khan, ¢6 dic, tinh ché bang phwong phap sic ky

cOt (PE:EA=100:20) & thu dugc chit rdn mau tring duc 1a hop chit 1-M1, 0,67g.

Téng hop hop chét vi du so sanh 1-1

Hbn hop 5-bromo-3-nitrophenyl-1,2-diamin (1,00g), acetylaxetol (0,86g), etanol
20 mL, axit clohydric (6 mL, Smol/L) dugc khudy & 100°C trong 4 gid, lam mét dén
nhiét do6 trong phong, co6 ddc, tinh ché bang phuong phép sic ky cot
(PE:EA=100:30-100:45) dé thu dugc chit rin mau vang 1a hop chat vi du so sanh 1-1,
0,90g.
Téng hop hop chét vi du so sanh 1-2

Hon hop hop chat vi du so sanh 1-1 (0,85g), P-clobenzyl clorua (0,70g), kali
cacbonat (0,92g), axetonitril 20 mL, DMF (4mL) duoc cho phéan img qua dém & 60°C.

Lam mat, rét vao dung dich natri clorua bdo hoa (100 mL), tadch, pha nude duge chiét
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ba 1in bing EA, céc pha hitu co duge két hop, rira ba 1dn bing nudc mudi bio hoa,
lJam khd bing natri sulfat khan, cd dac, tinh ché bing phuong phap sic ky cot
(PE:EA=100:30-100:50) d¢ thu duge chét rén mau vang 1a hop chit vi du so sanh
0,40g.
Téng hop hop chét vi du so sanh 1-3

Han hop hop chét vi du so sanh 1-2 (0,45g), hop chét 1-M1 (0,29g), Pd (dppf)
C1,.DCM (0,10g), kali cacbonat khan (0,24g), 1,4-dioxan (10 mL) va nudc (2mL)
duge khudy qua dém & 90°C. Lam mét, rét vao hdn hop EA (50 mL) va dung dich
amoni clorua bio hoa (50 mL), tich va pha hitu co duge thu gom, pha nude duge chiét
ba 14n bing EA, céc pha hitu co dugc két hop, rira bing ba lan nudc mudi bio hoa,
lam kho bing natri sulfat khan, ¢6 dic, tinh ché bang phuong phép sic ky cot bang
DCM:MeOH=100:3 d& thu dugc chit rdn mau ndu 1a hop chét vi du so sanh 1-3
(0,49g)
Téng hop hop chét vi du so sanh 1-4

Hon hop hop chit vi du so sanh 1-3 (0,49g), bot sat (0,33g), amoni clorua
(0,13g), THF (10 mL), etanol (10 mL) va nude (3 mL) duoc cho phan timg qua dém &
90°C. Hdn hop nay dugc loc qua xelit, banh loc duoc ria béng metanol ba 1an, dich
loc duge ¢d dic, va EA (50mL) va dung dich natri cacbonat bdo hoa (50mL) dugc bd
sung vao, tach, pha hitu co duge thu gom, pha nude duge chiét ba 14n bang EA, céac
pha hitu co dugc két hop, rira bang ba lan nuée mubi bio hoa, lam khd bang natri
sulfat khan, c6 dic, thu dugc chét rdn mau nau den 13 hop chit vi du so sanh 1-4
(0,30g).
Téng hop hop chit vi du so sanh 1

Hop chit vi du so sanh 1-4 (0,30g) dwgc hoa tan trong DCM ( 10 mL), bd sung

trietylamin (0,31g) va etylsulfonyl clorua (0,30g), hdn hop nay duge khudy & nhiét do
trong phong trong 2 gid, c¢b dac. 1,4-dioxan (7,5mL) va dung dich nudc natri hydroxit
(10%, 2,5mL) duge bd sung vao, khudy & 70°C trong 3 gid, lam mat, bo sung dung
dich amoni clorua bdo hoa (100 mL), chiét bang EA 3 lan, cdc pha hitu co duge két
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hop, rua bang nudc mudi bio hoa 3 1in, 1am kho bang natri sulfat khan, tinh ché bing

phuong phap sic ky cot véi ty 16 DCM:MeOH=100:3 & thu duoc 0,08g chit rin mau
vang 1a hop chét vi du so sanh 1. LCMS: [M+1]+ = 485,1.

Vi du so sanh 2

T O
N Br F@_J N B Fe,AcOH

N Br
— -
—<\N:©/ K,CO3,DMF N ~<\N
NO,

N02 NHZ
Hop chét vi du so sénh 1-1 Hop chét vi du so sanh 2-1 Hop chét vi du so sanh 2-2
F o)
=
F . ©\\
(0] / BO N N
MsCI,TEA,DCM N Br N N —
<\N Pd(dppf)Cla,KoCO35 N o
(0] HN\ 7/
HN\ /7 //S\
D
Hop chét vi du so sanh 2-3 Hop chét vi dy so sénh 2

Téng hop hop chét vi du so sanh 2-1

Hop chét vi du so sanh 1-1 (1,00 g) duoc hoa tan trong 15 ml DMF, kali cacbonat
(2,00 g), 4-floclobenzyl (0,67 g) dugc bd sung vao, khudy qua dém & nhiét d6 trong
phong, bd sung SOmL nudc, chiét béng 50ml EA ba lan, cac pha hitu co duge Kkét hop,
¢6 dic, tinh ché bing phuong phap séc ky cot thd (PE:EA=50:50) dé thu duge chit ran
mau vang 1a hop chit vi du so sanh 2-1, 0,80g.
Tbng hop hop chét vi du so sanh 2-2

Hop chét vi du so sanh 2-1 (0,80g) dugc hoa tan trong 10 ml axit axetic, bot sit
duge bd sung vao, cho phéan tng & 60°C trong 2 gio, cd déc, bd sung dung dich nuéc
natri cacbonat bdo hoa 100mL, chiét bing EA, ¢d dac, tinh ché bang phwong phép sdc
ky cot thd (PE:EA=20:80) dé thu dugc chit rin mau vang l1a hop chét vi du so sanh
2-2,0,60 g.
Téng hop hop chét vi du so sanh 2-3
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Hop chét vi du so sanh 2-2 (0,60g), trietylamin (0,55g) dugc hoa tan trong 10 ml
DCM, metansulfonyl clorua dugc bd sung timg giot, cho phan ing ¢ nhiét do trong
phong trong 2 gio. Rot vao nudce (50mL), chiét bang DCM (20mL) ba 14n, rira bing
nuée mudi bio hoa (20 mL) 3 1in, lam khd bang natri sulfat khan, c6 dic. Tinh ché
bing phuong phép sdc ky cot thd véi ty 1&¢ PE:EA=30:70 dé thu duoc chit rdn mau
vang 1a hop chét vi du so sanh 2-3, 0,50g.

Tbng hop hop chét vi du so sanh 2

B& sung hop chit vi du so sanh 2-3 (0,41 g), hop chat 1-M1 (0,25g), K2CO3
(0,41g), Pd (dppf) C12 (0,08g) trong dioxan 10 mL va nude 2mL, cho phan tmg & 80°C
trong 4 giv. Lam mat, rét vao 30mL nudc, chiét bang EA (30mL) ba 14n, cac pha hitu
co duoc két hop, rra béng nude mudi bio hoa, 1am khd b%mg natri sulfat khan, c6 déc,
va tinh ché bing phuong phép sic ky cot tho voi ty 1 MeOH:DCM=10:90 dé thu duoc
chéit rén mau x4m 1 hop chit vi du so sanh 2, 40 mg.

LCMS: [M+1]+=455,1

Thir nghiém dugc ly

Vi du 1: Thir nghiém hoat tinh ¢ ché cua cac hop chét theo sang ché chéng lai BRD4
(D1) va BRD4 (D2) (IC50)

(+)-JQ1 duoc sir dung lam hop chét so sanh, dé danh gia hoat tinh Grc ché cta
cac hop chét theo séng ché chdng lai BRD4 (D1) va BRD4 (D2) in vitro.

Cac thtr nghiém d6i v6i BRD4 (D1) va BRD4 (D2) dugc thuc hién trong dia
polystyren 384 giéng. Céc hop chét thtr nghiém dau tién dugc pha lodng hang loat
trong DMSO va hop chét thir nghiém/DMSO dugc chuyén vao cac dia 384 giéng.
Nong do cudi cia DMSO trong thir nghiém nay 1a 0,1%. 2 thé tich hon hop
protein/peptit dugc bd sung vao céc dia 384 giéng, sau d6 2 thé tich hdn hop thir
nghiém dugc bd sung vio, va lic trong 30 gidy. Dia nay dugc u ¢ nhiét do trong phong
trong 2 gio. Sau d6 tin hi¢u HTRF trén thiét bi EnVision dugc doc.

Str dung phuong trinh (1) dé khép dit liéu trong Excel dé thu duge gid tri vé ty 18
uc ché.

Phuong trinh (1): Ty 18 trc ché (%) = (gia tri 16n nhat — gia tri tin hiéu) / (gia tri
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16n nhét - gia tri nho nhat) *100

Viée xdc dinh IC50 dugc thyc hién bing céch khép dir liéu bing phan mém
GraphPad Prism 5.0 va phwong trinh (2).

Phuong trinh (2): Y = bay + (Pinh - déy) / (1+10"N((LogICsp-X) *do déc)); trong
d6, Y 12 ty 1& phan tram trc ché (%) ; X 1a ndng do hop cht thir nghiém.

Dit liéu ICsy cua céac hop cht vi duoc dua ra trong bang sau, trong do, A biéu thi

ICso < 100nM; B bidu thi ICs, trong khoang 100-300nM; C biéu thi ICso > 300nM.

Béang 8
Vi du BRD4 (D1) BRD4 (D2)
' ICs9 (nM) ICso (nM)

(+)-JQ1 16 50
1 7,0 2,5
2 10,4 3,0
3 12,7 3,2
4 14,6 4,0
5 4,2 1,4
6 7,6 2,8
7 52,4 10,8
8 39,9 6,0
9 B B
10 C C
11 C B
12 B B
13 B B
14 B C
15 C B
16 B A
17 C C
18 6,9 1,7
19 9,1 1,6
20 12,8 2,5
21 6,1 1,8
22 A A
23 A A
24 A A
25 A A
26 A A
27 A A
28 A A
29 A A
30 A A
31 A A

()]
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32 A A
33 A A
34 106,6 31,0
35 45,1 5,3
36 15,0 2,9
37 C C
38 7,3 2,2
39 21,2 7.9
40 10,5 2,5
41 1,0 0.4
42 A A
43 A A
44 A A
45 A A
46 A A
47 A A
48 A A
49 A A
50 A A
51 A A
52 A A
53 A A
54 A A
55 A A
56 A A
57 A A
58 1,6 0,5
59 1,2 0,5
60 B B
61 A A
62 1,3 1,2
63 A A
64 1,1 0,5
65 A A
66 A A
67 A A
68 A A

60/72

Bang 8 liét k& minh hoa khé nang trc ché cua cac hop chét theo sang ché chéng

lai BRD4 (D1) va BRD4 (D2), ¢6 thé thiy ring, hop chit theo sang ché thé hién hoat

tinh wc ché BRD4 tuong duong, thAim chi cao hon so véi hop chét so sanh duong

(+)-JQL.
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Vi du 2: Thtr nghiém dugce dong hoc

Céc chudt céng SD duge cung cép bdi Beijing Vital River Laboratory Animal
Technology Co., Ltd., cac chudt dugc chia thanh nhém gbm 3 con, va huyén phi miu
thtr nghiém (Smg/kg-20mg/kg) duge cung cép bang 6ng thong don. Céc con vét duoc
cho nhin an qua dém truée thir nghiém, thoi gian doi la tir 10 gio truge khi cp thude
dén 4 gidr sau khi cAp thude. Méu duge thu gom & thoi diém 0,25, 0,5, 1,2, 4,7, va 24
gi¢ sau khi cap thubc. Méau duge thu gom tir ddm rbi tinh mach nén, va dua vao éng
chéng dong EDTA-K2. MAu duoc ly tdim & 4°C va 4000 vong/phut trong 10 phut,
huyét trong duge chuyén vao éng ly tAm va hop chét can thtr nghiém duge chiét bang
céch két tia protein, san phdm chiét dugc phén tich bang LC-MS/MS. Bang 9 thé hién

dit liéu PK ctia hop chét & chudt cong.

Bang 9
Hop chit Liéu fiAfmg qua dudng T, r Cmax AUC
miéng (mg/kg) (gio) | (ng/mL) | (h*ng/mL)
Vi du so sanh 1 10 8.8 140 526
Vi du so sanh 2 10 3,7 206 592
Vidu 18 10 3.4 224 2286
Vidu 19 10 4,5 730 9433
Vidu 23 10 3,3 407,3 2826
Vi du 25 20 12,1 1230 13479
Vidu 27 10 3,8 1003 8497
Vidu 39 10 4,1 1700 23988
Vidu 58 10 2,3 1960 5097
Vidu 59 5 2,3 3287 10241
Vi du 64 6,7 3,5 1475 5586

Hop chit theo séng ché t6t hon so v6i duge phdm c6 nhiéu dudng dung. Tt nhit
1a dugc pham nay duoc dung qua dudng miéng. Dugc pham nay va quy trinh bao ché
no la da duoc biét ro trong linh vuc nay, vi dy, Remingto: The Science and Practice of
Pharmacy, A. Gennaro, et al., eds., 19 ed., Mack Publishing Co., 1995. Hop chét ¢c6
cong thirc (I) 12 hitu hi¢u trong khoéng lidu trong dbi rong.

Vi du, khoang lidu hing ngay binh thuong thuong tir khoang 1 mg dén khoang
200 mg tong liéu hing ngay (téng liéu hang ngay), t6t hon, tdng lidu hang ngay 1a tir 1
mg dén 150 mg, t6t hon nita, tdng liéu hing ngay 1 tir 1 mg dén 50 mg. Trong mot sb

trudng hop, cac muc lidu thip hon can duéi ciia khoang trén day c6 thé da du, trong
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khi d6 trong céc truong hop khéc, liéu 16n van kha dung. Khoang lidu néu trén khong
giéi han pham vi bao h cua sang ché theo cach bét ky. C6 thé hiéu ring lidu thuc su
ctia hop chét theo sang ché s& dugc quyét dinh boi béac si theo céc truong hop lién
quan, bao gE‘)m cac didu kién diéu tri, lva chon dudng dung, hop chét va hop chét thuc
su dugc su dung, do tudi, thé trong. Pap tng va mic do nghiém trong cua cac triéu

ching cta bénh nhén.
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YEU CAU BAO HO

1. Hop chét c6 cong thire (), hoic mudi duoe dung ctia né,

1

o
o M
XY TN N

R2

Z—3

Cong thuce (I)

trong do,

R; va R, moi nhom doc 14p dugc chon tir H, Cy4 alkyl, C,.¢ alkoxy, Cg.o aryl
hodc Cs.jo heteroaryl, trong d6 Cy¢ alkyl, Cy¢ alkoxy, Ce.1o aryl hodc Cs.j heteroaryl
tuy y dugc thé béng Ci.6 alkyl, -NH,, -OH, Cg.1 aryl hodc Cs_jy heteroaryl; va Cs.jo
heteroaryl ¢6 1, 2, hodc 3 nguyén tir khac loai doc 1ap duoc chon tir nito, oxy hodc luu
huynh;

Q khong ¢6 mit hodc duge chon tir Cy¢ alkylen, -SO,- hodc -NH-, trong d6 C.6
alkylen hodc -NH- tuy y duoc thé bang halogen, C\.¢ alkyl hodc C ¢ alkoxy;

X duoc chon tr H, Cy¢ alkyl, Cg.o aryl hodc Cs.q heteroaryl, trong d6 C,.¢ alkyl,
Cs.10 aryl hodc Cs.qo heteroaryl tuy y dugc thé b%mg halogen, halo Cy¢ alkyl, C, alkyl,
Cy.¢ alkoxy, C.¢ alkylthio, C;.¢ alkoxycarbonyl hodc C;¢ alkyl-SO,-;

v

\ e &

Tz Koz ¢ T v
LT WY A S ey

¥ / AN Z

W N > \ N 2 R M Re M \ 7 >

Y duogc chon tir N

S
N,N N
hoac NN ; trong d6, === la lién két don hodc lién két doi, U, W hodc Z doc 1ap

duoc chon tir C hodc N; Rs duge chon tir H, halogen, hydroxyl, amino, C, alkyl, Ci.
alkoxy, xyano hodc oxo; Ry 12 H hodc -N(R5)-SO,-Rg; trong d6 Rs va Rg mdi nhom
doc 1ap dugc chon tir H, Cy¢ alkyl hodc C;.¢ halogenoalkyl.

2. Hop chét theo diém 1, trong d6 R; dugc chon tir H, C;.4 alkyl, phenyl hodc Cs.
heteroaryl, trong d6 C;4 alkyl, phenyl hodc Cs.¢ heteroaryl tuy y duoc thé bang C .
alkyl, -NH,, phenyl, hodc Cs_¢ heteroaryl.

3. Hop chét theo diém 1, trong dé heteroaryl c6 1, 2 hodc 3 nguyén tir khac loai mdi

nguyén tir doc 1ap duge chon tr nito hodc luu huynh.
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l /X ” ;@ 5% B
A : 2 N /L BN %NH
4. Hop chét theo diém 1, trong d6 Ry 1a H, -CHs, 7, N, LN,

¥ .0 ~ N
\N'o, 111/\/) hodc D

l\/N PED ¥ y rrj\
5. Hop chét theo diém 1, trong d6 R, 1a H, -CH;, =, 7, j\ ], "o hoac
\rej
&
"

6. Hop cht theo diém 1, trong d6 R, 12 H hodc Cy.3 alkyl.

7. Hop chét theo diém 1, trong d6 R, 1a H hodc -CHs.

, 7 B
8. Hop chat theo diém 1, trong d6 Q khong c6 mat hodc dugce chon tur -CHj-, T
-NH- hodc -SO,-.

3

9. Hop chét theo diém 1, trong d6 X dugc chon tir H, Cy.3 alkyl hodc phenyl, trong do
phenyl khong duoc thé hoic tuy y dugc thé bang halogen, halo Cy alkyl, Cy3 alkyl,
C, alkoxy, Cy_; alkylthio, C;.3 alkoxycarbonyl, hodc C;3 alkyl-SO,-.

10. Hop chét theo diém 1, trong d6 X dugc chon tir H, Cy.3 alkyl hodc phenyl, trong do
phenyl khong dugc thé hodc tuy y dugc thé béng F, Cl, metyl, triflometyl, metoxy,
metylthio, metoxycarbonyl hodc metyl-SO,-.

\ \

’ 9 S (e} Cl
11. Hop chét theo diem 1, trong d6 X 1a -CHs, H, Qf*, ny ©5~,

D, O .G 30, 200
F’CQ;\’ @s\, @5\, TG 6 ¢ ©;~’ q - @ B'@;\

F o R F cl >:,/ Q

F FaC FsC Cl Cl F — —~
@st, @5-, <>:>~, @s& @;" Gf‘, F :

F3C CF, ;Q\ Q
Qf‘ , @5‘, F ;‘, ©§~ hodc \,

12. Hop chét theo diém 1, trong d6 R; 13 H, C,.¢ alkyl, Cy_¢ alkoxy, xyano hodc oxo.
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13. Hop chét theo diém 1, trong d6 R; 12 H, metyl hodc oxo.
14. Hop chét theo diém 1, trong d6 Ry 12 -N(R5)-SO»-Rs.
15. Hop chét theo diém 1, trong d6 Rs va Rg dc 14p duoc chon tir H hodc C;alkyl.

16. Hop chét theo diém 1, trong d6 Rs va Re doc 1ap duge chon tur H, metyl hodc etyl.

S S, S
—<\INJ( , ——QNINJ R O=<"IN/ ,

17. Hop chét theo diém 1, trong d6 Y la ™

E=24

-~

" A A & o & N
IN1 \N R \ N/ , \ N/ . @ s k\N N/ R N N/ 5 \ N/ .
Y PR \
NS S LN y LN ¢
—«N]@ I <
HN\S//O \Sp HN\S/IO
O/ \\’ CSI\\ ho‘ac O/
RN
X ) __<\N \/o
N - 5
£ .2 . \ _<\Ij o HN\JS‘ \)
18. Hop chét theo diém 1, trongd6 Y 1a ¥ " hodc °

19. Hop chét hodc mudi dugc dung ctia no, trong d6 hop chét nay la:

1) 4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5 -b]pyridin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7(6H)-on;

2) 4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5 -b]pyridin-6-y1)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7(6H)-on;

3) 6-metyl-4-(2-metyl-1-(4-(metylthio)benzyl)-1H-imidazo[4,5 -b]pyridin-6-yl)-
1H-pyrolo[2,3-c]pyridin-7(6H)-on;

4) 6-metyl-4-(2-metyl-1-(4-(triflometyl)benzyl)- 1H-imidazo[4,5-b]pyridin-6-yl)-
1H-pyrolo[2,3-c]pyridin-7(6H)-on;

5) 4-(1-(3-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7(6H)-on;

6) 4-(1-benzyl-2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl-1H-pyrolo
[2,3-c]pyridin-7(6H)on;

7) 4-(1,2-dimetyl-1H-imidazo[4,5-b]pyridin-6-yl)-6-metyl-1,6-dihydro-7H-
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pyrolo[2,3-c]pyridin-7-on;

8) 6-metyl-4-(2-metyl-1H-imidazo[4,5-b]pyridin-6-yl)-1 ,6-dihydro-7H-pyrolo
[2,3-c]pyridin-7-on;

9) Metyl 4-((2-metyl-6-(6-metyl-7-ox0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)
-1H-imidazo[4,5-b]pyridin-1-yl)metyl)benzoat;

10)  6-benzyl-4-(1-(4-metoxybenzyl)-2-metyl- 1H-imidazo[4,5-b]pyridin-6-yl)-
1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

11)  6-isobutyl-4-(1-(4-metoxybenzyl)-2-metyl- 1H-imidazo[4,5-b]pyridin-6-yl)
-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

12)  6-etyl-4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo [4,5-b]pyridin-6-yl)-1,6
-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

13)  4-(1-(4-metoxybenzyl)-2-metyl- 1H-imidazo[4,5-b]pyridin-6-yl)-2-metyl-
1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

14)  4-(1-(4-metoxybenzyl)-2-metyl-1 H-imidazo[4,5-b]pyridin-6-yl)-6-(thiazol
-2-metyl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

15)  4-(1-(4-metoxybenzyl)-2-metyl- 1H-imidazo[4,5-b]pyridin-6-yl)-6-
(pyrazol-2-metyl)-1,6-dihydro-7H-pyrolo[2,3 -¢]pyridin-7-on;

16)  4-(1-(3-metoxybenzyl)-2-metyl- 1H-imidazo[4,5-b]pyridin-6-yl)-2-metyl-
1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

17)  4-(1-(4-clobenzyl)-2-metyl-1 H-imidazo[4,5-b]pyridin-6-yl)-6-(pyridin-3-
metyl)-1,6-dihydro-7H-pyrolo|[2,3-c]pyridin-7-on;

18)  4-(1-(4-clobenzyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7(6H)-on;

19)  6-metyl-4-(2-metyl-1-(4-(triflometyl)benzyl)-1H-imidazo[4,5-b]pyrazin-6-
yl)-1H-pyrolo[2,3-c]pyridin-7(6H)-on;

20)  4-(1-(4-metoxybenzyl)-2-metyl-1H-imidazo[4,5-b]|pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7(6H)-on;

21)  4-(1-(1-(4-clophenyl)etyl)-2-metyl-1H-imidazo[4,5-b]pyrazin-6-y1)-6-
metyl-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

22)  4-(1-benzyl-2-metyl-1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-pyrolo
[2,3-c]pyridin-7(6H)-on;
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23)  4-(1-(3-triflometylbenzyl)-2-metyl- 1H-imidazo[4,5-b]pyrazin-6-yl)-6-
metyl-1H-pyrolo[2,3-c]pyridin-7(6H)-on;

24)  4-(1 -(2-flo-5-triflometylbenzyl)-2-metyl-1H-imidazo [4,5-b]pyrazin-6-yl)-
6-metyl-1H-pyrolo[2,3 -c]pyridin-7(6H)-on;

25)  4-(1-(3-flo-5 -triflometylbenzyl)-2-metyl- 1H-imidazo[4,5-b]pyrazin-6-yl)-
6-metyl-1H-pyrolo[2,3-c]pyridin-7(6H)-on;

26)  4-(1-(2-flo-4-clobenzyl)-2-metyl- 1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7(6H)-on;

27)  4-(1-(3 _triflometyl-4-clobenzyl)-2-metyl-1H-imidazo [4,5-b]pyrazin-6-yl)-
6-metyl-1H-pyrolo[2,3-c]pyridin-7(6H)-on;

28)  4-(1-(3 -flo-4-triflometylbenzyl)-2-metyl- 1H-imidazo[4,5 -b]pyrazin-6-yl)-
6-metyl-1H-pyrolo[2,3-c]pyridin-7(6H)-on;

29) 4-(1-(3 -clo-4-triflometylbenzyl)-2-metyl-1H-imidazo[4,5 -b]pyrazin-6-yl)-
6-metyl-1H-pyrolo[2,3-¢]pyridin-7(6H)-on;

30)  4-(1-(3-clobenzyl)-2-metyl- 1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-1H-
pyrolo[2,3-c]pyridin-7(6H)-on;

31)  4-(1-(2,4-diflobenzyl)-2-metyl- 1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7(6H)-on;

32)  4-(1-(4-bromobenzyl)-2-metyl- 1H-imidazo[4,5-b]pyrazin-6-yl)-6-metyl-
1H-pyrolo[2,3-c]pyridin-7(6H)-on;

33)  6-metyl-4-(2-metyl-1 -(4-(metylsulfonyl)benzyl)-1H-imidazo[4,5-b]
pyrazin-6-yl)-1H-pyrolo[2,3-c]pyridin-7(6H)-on;

34)  1-(4-clobenzyl)-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-
y1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-on;

35)  4-(3-(1-(2,6-diclo-3-flophenyl)etyl)-2-metyl- 1H-pyrolo[2,3-b]pyridin-5-
y1)-6-metyl-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

36)  4-(1-(2,6-diclobenzyl)-1H-pyrolo[3 ,2-b]pyridin-6-yl)-6-metyl-1,6-dihydro
-7H-pyrolo[2,3-c]pyridin-7-on;

37)  4-(4-((4-clophenyl)amino)pyrido[2,3-d]pyrimidin-6-y1)-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

38)  4-(1-(2,6-diclobenzyl)-2-metyl-1H-pyrolo[3 ,2-b]pyridin-6-yl)-6-metyl-1,6
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-dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

39)  4-(1-(4-clobenzyl)-1H-pyrazolo[4,3-b]pyridin-6-yl)-6-metyl-1,6-dihydro-
7H-pyrolo[2,3-c]pyridin-7-on;

40)  4-(1-((4-clophenyl)sulfonyl)-1H-pyrolo[2,3-b]pyridin-6-yl)-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;

41)  N-(1-(4-clobenzyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

42)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(4-(triflometyl)benzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

43)  N-(1-(4-metoxybenzyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

44)  N-(1-(1-(4-clophenyl)etyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

45)  N-(1-benzyl-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-yl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

46)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(3-(triflometyl)benzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

47)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(2-flo-5-(triflometyl)benzyl)- 1H-benzo[d]imidazol-4-yl)etansulfonamit;

48)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(3-flo-5-(triflometyl)benzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

49)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(2-flo-4-clobenzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

50)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yI)-1
-(3-(triflometyl)-4clobenzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

51)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(3-flo-4-(triflometyl)benzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

52)  N-(2-metyl-6-(6-metyl-7-o0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(3-clo-4-( triflometyl)benzyl)-1H-benzo[d]imidazol-4-yl)etansul fonamit;

53)  N-(2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-1
-(3-clobenzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;
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54)  N-(2-metyl-6-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yI)-1
-(2,4-diflobenzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

55)  N-(2-metyl-6-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(4-bromobenzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

56)  N-(2-metyl-6-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-1
-(4-(metylsulfonyl)benzyl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

57)  N-(1-(2-clo-4-flobenzyl)-2-metyl-6-(6-metyl-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-1H-benzo[d]imidazol-4-yl)etansulfonamit;

58)  N-(5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-(4-
(triflometyl)benzyl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

59)  N-(3-(2,4-diflobenzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-y1)-3H-imidazo[4,5-b]pyridin—7-yl)etansulfonamit;

60)  N-(3-(1-(4-clophenyl)etyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

61)  N-(3-(2-flo-5-(triflometyl)benzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

62)  N-(3-(3,5-diflobenzyl)-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]
pyridin-4-y1)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

63)  N-(5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-(2-
(triflometyl)benzyl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

64)  N-(3-(2,4-diflobenzyl)-2-metyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

65)  N-(2-metyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3
-(4-(triflometyl)benzyl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

66)  N-(2-metyl-5-(6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-yl)-3
-(2-(triflometyl)benzyl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit;

67) N-(3-(3,5-diflobenzyl)-2-metyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo
[2,3-c]pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit; hodc

68)  N-(3-(2,6-dimetylbenzyl)-2-metyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-7-yl)etansulfonamit.
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20. Dang tinh thé ciia hop chit 6-metyl-4-(2-metyl-1-(4-(triflometyl)benzyl)-1H-
imidazo[4,5-b]pyrazin-6-yl)-1H-pyrolo[2,3-c]pyridin-7(6H)-on, khac biét ¢ chd mau
nhiéu xa bot tia X ctia nd c6 cac dinh dic trung & cac gia tri 26 1a 13,8+0,2°, 18,9+0,2°,

26,0+0,2°.

21. Dang tinh thé theo diém 20, trong d6 mAu nhidu xa bt tia X ctia dang tinh thé nay
¢ cac dinh dic trung & cac gia tri 26 la 6,2+0,2°, 13,8+0,2°, 18,9+0,2°, 19,5+0,2°,
26,0+0,2°, 26,8+0,2°.

22. Dang tinh thé theo diém 20 hodc 21, trong d6 dang tinh thé nay 1a khan.

23. Duoc pham chira Iwong hitu hiéu diéu tri cua hop chét theo diém bit ky trong sb
céc diém 1-19 va/hodc dang tinh thé theo diém bét ky trong sb céc diém 20-22 va t4

duogc duge dung.

24. Dugc phém theo diém 23, trong do ty 1& khéi luong cua hop chét so véi ta duogc

nim trong khoang tir 0,001 dén 10.
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