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(57) Sang ché dé cap dén din xuét di vong dung lam chét trc ché JAK, va cac mudi cta no,
trong do cac hop chat (II), (III) va R dugc xac dinh chi tiét trong ban mo ta. Ngoai ra, sang
ché ciling dé cap dén thubc chira hop chét va cac mudi ctia né lam hoat chat, va mo ta viéc
str dung nd dé bao ché thudc dung dé diéu tri cac bénh lién quan dén JAK, nhu bénh lién
quan dén hé mién dich, bénh viém da khép dang thap va khéi u.
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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén nhom di vong hop chét dudi dang chét trc ché JAK, cac
mudi ctia n6 va thude chtra hop chét nay hoic cac mubi cia né lam hoat chét, va
md ta viée sit dung n6 dé bao ché thube ding dé diéu tri cac bénh lién quan dén
JAK nhu bénh lién quan dén hé mién dich, bénh viém da khép dang thép va khéi

u.

Tinh trang ki thuit cia sang ché

Con duong truyén tin hiéu JAK-STAT 14 con dudng tai nap tin hi€u dugc kich
thich boi xytokin dugc phat hién trong nhimg niam gan day, trong d6 JAK déng
vai trd quan trong trong viéc truyén tin hiéu xytokin. Chat dan xuét ctia ho kinaza
JAK bao gdm chét tai nap tin hidu va chit hoat héa qua trinh phién ma (STAT -
signal transducers and activators of transcription). Protein JAK 12 thanh vién quan
trong ciia con dudng nay, va viéc ting bat thuong hoat tinh ciia n6 thuong dan dénb
su khéi phat ciia bénh 1y. Nhidu bénh ly lién quan dén cac dap tng té bao bat
thuong cua con dudng truyén tin hiéu JAK-STAT, bao gbm bénh tu mién, bénh
viém, bénh vé& xwong, bénh chuyén héa, bénh vé than kinh va thoai héa than kinh,
ung thu, bénh tim mach, bénh hen va di ting, va bénh Alzheimer. __ _

Bénh viém da khép dang thép (RA - Rheumatoid arthritis) 12 bénh tu mién |
man tinh thudng quan sat duoc trong 1am sang, chii yéu dugc dic trung bdi hién
turong sung, dau, cimg, bién dang va suy giam chirc ning khép nghiém trong. Ty
16 mic RA ciia dan sb 13 0,5% -1,0%. Do ngudn bénh ctia RA khong rd rang, qué
trinh bénh 1y ciia n6 khé kiém soat va ty 1é thuong tat cao, 1am suy giam nghiém
trong strc khoe thé chét va tinh thin ctia bénh nhan va lam giam chét lugng cudc
séng cua bénh nhéan. Céc loai thudc hién dang dugc sir dung dé diéu tri RA cha
yéu 1a thubc khang viém khéng steroit (NSAID - non-steroidal anti-inflammatory

drug), thudc chéng thap khép tic dung chdm (DMARD - disease-modifying
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antirheumatic drug) va thubc khang thé. Trong mot thoi gian dai, cac loai thubc
hang dau dé diéu tri RA 1a DMARD. Nam 1988, thuéc DMARD methotrexate
(MTX) hing du da duge FDA chép thudn dé diéu tri RA, dua MTX tr6 thanh déu
méc quan trong trong lich sur diéu tri RA. Thubc duge st dung rong rdi do cac uu
diém cta n6 nhu hiéu luc, kha ning dung nap, do an toan, v.v.., nhung n6 c6 tac
dung phu bao gém su non, budn nén, kho chiu & da day va nhiém doc gan. Ngugc
lai, cac thube khéang thé méi dugc phat trién c6 hiéu qua t5t va cac chi sb an toan
d6i v6i RA tir trung binh dén nang. Tuy nhién, do né huéng dich céc xytokin déc
hiu, dan s& huéng loi tir né bi han ché dang ké, va trong khi d6 chi phi diéu tri va
dudng ding bing cich tiém cling han ché viéc quang ba cac loai thubc nay.

Trong hai muoi ndm qua, viéc diéu tri RA d3 dat duoc su cai thién 16n va tinh
trang ciia bénh nhén c6 thé duoc kiém soat mot cach c6 hiéu qua béng ché do diéu
tri hién c6. Tuy nhién, cdc bénh nhin méc RA van gip phai cac vin d& nhu tai
phat bénh, hiéu qua diéu tri khong dat yéu cau, kha niang dung nap lau dai kém va
mot sb tac dung phu. Piéu quan trong hon 1a, chét lugng cudc séng cia bénh nhan
mic RA, bao gém chirc ning cua cac co quan nhu khép, da khong that su duoc
c4i thién bing cac phuong phép diéu tri hién tai. Do d6, van c6 nhu cAu rét 16n vé
mit 14m sang chua duge dap umg trong linh vuc nay li€n quan dén viéc hdi phuc
chtrc nang binh thudng cia bénh nhén.

Céac nghién cuu di cho théy réng viéc diéu tri cbt 161 RA 1a tao ra mot sb
luong 16n xytokin béng cach tu tiét don nhan/dai thuc bao, lympho bao, v.v. chua
duoc loc trong mo va cac té bao hoat dich ciia RA. Cac xytokin nay tuong tac va
hoat héa con dudng truyén tin hiéu JAK/STAT (chét tai nap Janus kinaza/tin hiéu
va chét hoat héa con dudng truyén tin hiéu phién ma) qua cac con duong khic
nhau. B%mg cach trc ché dic hiéu con duodng truyén tin hiéu JAK/STAT, su khuéch
dai nhiéu tﬁng cac xytokin nay co thé bi phong bé, nho d6 cai thién dugc cac triéu
chimg cua khép bi tdn thuong & bénh nhan méc RA . Vi viy, con dudng truyén tin
hidu JAK/STAT 1 dich tidm ning dé didu tri RA. Vao thang 12 nam 2012, chét tc
ché JAK dung qua dudng miéng Tofacitinib dugc FDA chép thuén lan d4u dung
dé diéu tri bénh viém da khép dang thip (RA), tr& thanh thudc trc ché kinaza
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thanh c6ng dau tién trong linh vuc nay.

Con dudng truyén tin hiéu JAK-STAT 1a con dudng tai nap tin hiéu dugc kich
thich béi xytokin dugc phat hién trong nhitng nam gan day, trong d6 JAK déng
vai trd quan trong trong qua trinh truyén tin hiéu xytokin. JAK kinaza (dugc viét
tit 1a JAK, bao gbém bén thanh vién da biét JAK1, JAK?2, JAK3, TYK?2) 1a nhém
nhé thudc si€u ho tyrosin protein kinaza khong thu thé té bao chit. JAK3 duge
phén bd trong tiy xwong va hé bach huyét, va JAK1, TYK2, va JAK2 dugc phan
bb rong rii trong cac té bao mo khac nhau. Khi JAK gén két véi thu thé xytokin
trén bé mit té bao, JAK ngau hop thu thé duoc hoat hoa, va dén lugt minh cac thu
thé nay duoc phosphoryl hoa. Piéu d6 giup tao ra vi tri bd sung cho chat tai nap
tin hiéu té bao chit va chit hoat héa qu4 trinh phién ma protein STAT (dugc viét
t4t 1a STAT, bao gdm STAT1-4, STAT5a, STATSb, STAT6). JAK phosphoryl hoa
protein STAT, va protein STAT nay duoc chuyén vao nhan dé didu hoa qua trinh
biéu hién ciia gen sau khi dime hoa. Con dudng nay 1a con dudng truyén tin hiéu
JAK/STAT (O’Shea J. J., et al., N. Engl. J. Med., 2013, 368:161-170).

Con duong truyén tin hiéu JAK/STAT 1a con dudong truyén tin hiéu duoc kich
thich boi nhidu xytokin va thu thé yéu t sinh truéng khac nhau, bao gbém
interleukin, interferon (IFN-a, IFN-B, IFN-y), erythropoietin (EPO), yéu t§ kich
thich quén thé dai thuc bao-bach cau hat (GM-CSF), somatotropin (GH), prolactin
(PRL), thrombopoietin (TPO), v.v., déng vai trd quan trong trong qué trinh ting
sinh ctia cac té bao mién dich va cac té bao gbc tao mau, va qua trinh didu hoa
mién dich sinh hoc (Ghoreschi K., et al., Immunol. Rev., 2009, 228:273-287).

JAK1 c6 thé gin két véi IL-10, IL-19, IL-20, IL-22, IL-26, IL-28, IFN-a,
IFN-y, IL-6 trong ho gp130, va cac thu thé khac chtra ye, v.v. (Rodig S. J., et al.,
Cell, 1998, 93:373-383). Thir nghiém giy bat hoat gen di truyén (knockout
experiment) JAK1 & md hinh chudt nhét cho thdy ring enzym nay déng vai trd
quan trong trong qua trinh diéu hoa hiéu qua sinh hoc clia cac thu thé xytokin
khac nhau dugc md ta trén day (Kisseleva T., et al., Gene, 2002, 285:1-24). JAK1
l1a dich méi trong linh vuc bénh ly nhu bénh ly lién quan dén mién dich, bénh

viém va ung thu. Chét trc ché JAK1 c6 thé dugc st dung dé diéu tri/ngin ngira
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bénh tur mién va bénh viém (Hornakova T., et al., Blood, 2010, 115:3287-3295),
nhu bénh bach ciu, u bach huyét, u melanin, bénh khép, bénh vay nén, bénh
Crohn, bénh luput ban d6, héi chiing suy giam mién dich mic phdi (Hou S., et al.,
Hum. Genet., 2013, 132:1049-1058) va cac bénh ly tuong tu.

JAK2 déng vai trd quan trong trong viéc diéu hoa céc tin hiéu thu thé khac
nhau bao gém IL-3, IFN-y, EPO, GH va céc tin hiéu tuong tu (Levy D. E., et al.,
Nat. Rev. Mol. Cell Biol., 2002, 3:651-662). Viéc gy bét hoat gen di truyén JAK2
& md hinh chudt nhit c6 thé dan dén viéc lam chét cac dong vat thiéu mau
(Schindler C., et al., J. Biol. Chem., 2007, 282:20059-20063); doét bién co s&
JAK2V617F trén gen JAK2 & ngudi co lién quan chit ché véi su xuit hién cua
bénh ting hdng ciu v6 cin (PV) va bénh giam tiéu ciu vo cin (ET) & bénh ting
sinh tiy xuong, v.v. (Ghoreschi K., et al., Immunol. Rev., 2009, 228:273-287).

JAK3 didu hoa qué trinh truyén tin hiéu té bao bang cich gin két véi dong
chubi gamma (yc) trong phitc hop thu thé xytokin nhu IL-2, IL-4, IL-7, IL-9,
IL-15, IL-21. Ca dot bién JAK3 14n yc déu c6 thé dan dén bénh liét khang nghiém
trong (SCID - severe combined immunodeficiency) (Villa A., et al., Blood, 1996,
88:817-823). Hoat tinh JAK3 bt thudng, khac biét & chd, c6 mirc giam s luong
té bao T va té bao NK 16n, va su mat chirc ning cla té bao B, gdy anh huéng
nghiém trong dén cac chtre nang sinh hoc binh thudng ctia hé mién dich. Dua trén
co s& dac tinh chirc ndng cda nd va sy phan bd md dic hiéu, JAK3 da tré thanh
mdt dich huéng thube hip din déi v6i cac bénh lién quan dén hé mién dich. Chét
trc ché no ¢c6 gia tri 16n trong Ung dung 1am sang trong diéu tri/ngin ngira bénh
viém da khép dang thép (RA), bénh Crohn, bénh luput ban dé hé théng, bénh x0
cung rai rac, bénh déi thdo dudng typ I, bénh vay nén, bénh di ung, bénh hen,
bénh tic nghén phéi man tinh, bénh bach ciu, u bach huyét, bénh gy ra bdi viéc
ciy ghép co quan va cac bénh khac (Papageorgiou A. C., et al., 2004, Trends
Pharm. Sci., 2004, 25:558-562).

TYK?2 12 thanh vién thtt nhét ctia ho JAK va c6 thé dugc hoat héa béi nhiéu
thu thé nhu interferon (IFNs), IL-10, IL-12, IL-23, IL-27, va céc thu thé tuong tu.

O chudt nhit, viéc mit chirc ning TYK?2 c6 thé giy ra cac khiém khuyét trong con
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dudng truyén tin hiéu cia céc thu thé xytokin khac nhau, dan dén su nhiém virut,
lam giam chtrc ning khang khudn va mién dich, va 1am ting kha ning xay ra sy
nhiém trung phéi (Kisseleva T., et al., 2002, Gene, 285:1-24). Ngoai ra, cac
nghién ctru cia nhém Larner A.C d cho thiy rang TYK2 c6 thé gitip tic ché sy
sinh truéng va su di can ctia ung thu va (Zhang Q., et al., 2011, J. Interferon
Cytokine Res., 31:671-677).

Do JAK kinaza lién quan dén cac qua trinh sinh 1y hoc quan trong khac nhau
trong co thé, su e ché mé réng cac phan nhém khac nhau c6 thé ¢6 cac tac dung
bat loi. Tofacitinib dwgc sit dung bdi cac bénh nhan mic RA tir vira phai dén
nghiém trong cé dap tng MTX khong di hodc khong dung nap. P quan séat dugc
rang c6 cac tac dung bat lgi nhat dinh trong cac thir nghiém 14m sang, bao gdm
bénh nhifm khuén, bénh lao, khéi u, bénh thiéu mau, ton hai gan, tang cholesterol
va cac tac dung bt lgi twong tu. Tofacitinib ¢6 hoat tinh trc ché cac phan nhém
JAK1, JAK2, va JAK3. Do hoat tinh JAK2 di lién v6i sur biét héa té bao hong clu
va su chuyén héa lipit, mot sb tac dung bét loi néu trén duge cho 1a ¢6 lién quan
dén profin trc ché khéng chon loc thude. Vi vy, viée tim kiém chét trc ché JAK1
va/hoac JAK3 chon lgc s€ tré thanh huéng nghién cliru thube diung dé diéu tri RA
mai.

Hién da chtng minh duoc ring chit e ché JAK 1 hitu ich 1am thudc ding dé
diu tri bénh mau, khéi u, bénh viém da khép dang thip, bénh vay nén va céc
bénh Iy trong tu. Do viée st dung dang ké chat rc ché JAK trong y té lam thudc
cho nhiéu bénh 1y lién quan, viéc nghién ctru va tim ra hop chét nay 1a cuc ky ¢o

loi.

Ban chit k§ thuit ciia sing ché

Theo khia canh thir nhét, sang ché d& xuit nhom dan xuét di vong ding 1am
chét trc ché JAK.

Cu thé, sang ché dé xuét nhom din xuit di vong ¢ cong thirc cdu tric (I)

ding 1am chét trc ché JAK:
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R Céng thirc la (T)

va chat dong phan, cac solvat, hodc cdc muoi dugc dung cua no.

Khi ® duoc chon tir nhém c6 cong thire:

R dugc chon tir nhém cé cong thic:
R! R?

ST

trong d6 X 13 -CONH-R*, R* 14 hydro, C;-Cg alkyl, hoic Cs;-Cs xycloalkyl, va c6
thé tuy v duoc thé bang halogen;

@ dugc chon tir nhém c6 cong thirc:

l
R , Y N 2
A\ \>_ s R\r/ s M 3
NHR )—NHR® | »—NHR®
/ IN-[ ) s :/N\N ~ , VN\N ;

R!, R? doc 13p dugce chon tr hydro, C;-Cq alkyl, va co thé duoc thé bang C;-Cq
alkoxy, Cl Cy alkylsulfonyl; R, R* ciing c6 thé tao ra nhan di vong c6 4-10 canh
v6i nguyén tir cacbon ma chiing gén vao, va nguyén tir cacbon vong ¢o thé ducrc
thay thé be'mg N, O, S, -SO,-; trong d6 vong nay cé thé dugc thé bang C;-Cs
alkyisulfonyl, C;1-Cg alkyl, Cy-Cg alkylaxyl;

R? 13 hydro, C;-C; alkylaxyl, hodc Cs-C; xycloalkylaxyl;

n duocchontr 0, 1, 2, 3, 4, 5;

X; AN, -CR’;

R’ 1a H, -CN, hoic halogen;

trong d6 X 1a -CN,

@ duoc chon tir nhém c6 cong thirc:
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! v

|
XN T X N PN N
DB NS T N S o N
NHR
KN/ N QQN%NHR . \N/>—NHR‘ N :
H

AN ’VN , ¥ ""N

trong do:

R!, R? 1a hydro, C;-Cg alkyl, va c¢6 thé dugc thé bing C,-Cs alkoxy, C;-Cg
alkylsulfonyl, khi R, R? tao ra vong c6 4-10 canh v6i nguyén tir cacbon ma chung
gén vao, vong nay co thé duoc thé béng C;-Cs alkyl, C;-Cg¢ alkylsulfonyl, C;-Cg
alkylaxyl; trong d6 C;-Cs alkyl, C,-Cq alkylsulfonyl, hodc C;-Cq alkylaxyl c6 thé
tuy v duge thé bang halogen;

® duge chon tir nhém cé cong thire:

X1\\
-

N
N" H

Luac nay, R' va R? tao ra vong ¢6 5-8 canh véi nguyén tir cacbon ma chung
gén vao, va nguyén tir cacbon vong co thé duoc thay thé béng N, O, S, hodc -SO,-;
va vong nay co thé dugc thé béng C-Cg alkyl, C;-Cg alkylsulfonyl;

Kb duoc chon tir nhém ¢6 cong thire:

X, "L{
Cr
X/ 3
|
X, 1a N, CR®:
X5 1a N, CR’;

R6, R’ doc 1ap duqé chon tir hydro, -CN, halogen;

@ duoc chon tir nhém c6 cong thic:

X, 1a N, hoac -CR?;
R’ 12 H, -CN, hodc halogen;

R duoc chon tir nhom cé cong thure:
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Rl _R?
~ X
N m
R8

Khi X duoc chon tir -CONH—R4; R*1a hydro, Cy-Cq alkyl, C;5-Cg xycloalkyl,
va c6 thé tuy y duoc thé bang halogen;
R', R? tao ra vong c6 4-10 canh vé6i nguyén tir cacbon ma chiing gan vao, va
nguyén tir cacbon vong c6 thé duoc thay thé b?mg N, O, S, hodc -SO,-, va vong
nay c6 thé duge thé bang C,-Cg alkyl, C;-Cy alkylsulfonyl, hodc C;-Cg alkylaxyl;
trong d6 X 1a -CN,
R, R? doc 1ap dugc chon tir hydro, C;-Cq alkyl, va c6 thé dugc thé béng C;-Cs
alkoxy, C;-Cg alkylsulfonyl, aryl, heteroaryl, R!, R? ciing ¢6 thé tao ra vong co
4-10 canh v6i nguyén tir cacbon ma ching gin vao; nguyén tir cacbon vong c6 thé
dugc thay thé béng N, O, S, hodc -SO,-, va vong nay co thé duogc thé béng
alkylsulfonyl, C;-Cg alkyl, C;-Cs alkylaxyl; mot trong sb R' va R? ciing c6 thé
duoc lien két voi R® @8 tao ra vong c6 4-6 canh;
R® 14 hydro hodc C;-Cg nhém alkyl;
m duoc chont 0, 1, 2, 3, 4, 5.

bdc biét, hop chét theo sang ché ¢ cong thiric cAu tric I1):

"% Hop chét (IT)

va chét dﬁ‘)ng phén, céc solvat, hodc céac mubi duge dung cia no;
trong do:
X 1a -CONH-R*; R? 14 hydro, C,-Cg alkyl, hodic C5-Cg xycloalkyl, va co thé tuy y
duoc thé biang halogen;
@ duoc chon tir nhém c6 cong thirc:
/ . o o

W
(DORDONSS AP e

! S—NHR? )—NHR? »—NHR® |
k ~ / Hs :\\/KN - >— ~ N ’

N/ ” B N > VN\N > X \N
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Rl, R? doc 1ap dugce chon tir hydro, C;-Cq alkyl, va c6 thé duoc thé béng Ci-Cq
alkoxy, C;-Cg alkylsulfonyl; R', R? ciing c6 thé tao ra nhan di vong c6 4-10 canh
v6i nguyén tir cacbon ma chiing gin vio, trong d6 nguyén tir cacbon vong c6 thé
dugc thay thé b:?mg N, O, S, hoac -SO,-, va vong nay c6 thé dugc thé béng C;-Cq
alkylsulfonyl, C;-Cq alkyl,v hodc Ci-Cq alkylaxyl;

R’1a hydro, C;-C; alkylaxyl, hodc C;-C; xycloalkylaxyl;

nduocchontr 0, 1,2, 3,4, 5;

X, 12 N, hogc -CR’;

R’ 1a H, -CN, hoic halogén;

trong d6 X 13 -CN,

@ duoc chon tir nhém c6 cong thirc:

|
! T

/ . i

trong do:

RLR 12 hydro, C;-Cq alkyl, va ¢co thé duoc thé bang C;-Cg alkoxy hodc C;-Cg
alkylsulfonyl, khi R', R? tao ra vong c¢6 4-10 canh v&i nguyén tir cacbon ma chung
gén vao, vong nay co thé duqé thé béng C1-Cg alkyl, C;-Cg alkylsulfonyl, C1-Cq
alkylaxyl, trong d6 C;-Cq alkyl', C;-Cs alkylsulfonyl, C;-Cg alkylaxyl c6 thé tuy y
duogc thé bang halogen; '

Khi ® dugc chon tir nhém ¢6 cong thirc:

|

xi Nj ,5
R! va R? tao ra vong c6 5-8 canh v6i nguyén tir cacbon ma chiing gén vio, trong
d6 nguyén tir cacbon vong ¢ thé dugc thay thé bang N, O, S, hoic -SO,-, va vong
nay c6 thé dugc thé bang C;-Cs alkyl, hosc C;-Cg alkylsulfonyl;

Tt hon 13, hop chit c6 cong thie (II) theo sang ché duoc chon tir, nhung
khéng chi giéi han &, cac cdu tric sau:
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-

azetidin-3-yl)axetonitril; |
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2-(4-(4-(7TH-pyrolo[2,3-d]pyrimidin-4-y1)- 1H-pyrazol-1-yl)-1,1-dioxotetra-
hydro-2H-thiopyran-4-yl)axetonitril
2-(4-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-
thiopyran-4-yl)axetonitril

2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yI)- IH-pyrazol- 1-yl)-1,1-dioxotetrahydro-2H-
thiopyran-4-yl)axetonitril; |
2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-y1)-N-(2,2,2-trifloetyl)axetonitril;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)- 1H-pyrazol- 1-yD)-1-(etylsulfonyl)-
azetidin-3-yl)axetamit;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit;
2-(3-(4-(1H-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1 -(etylsulfonyl)-
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-
azetidin-3-yl)-N-metylaxetamit;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-
azetidin-3-yl)axetamit; A
2-(3-(4-(TH-pyrolo[2,3-d]pyrimidin-4-yl)- 1H-pyfazol- 1-yl)-1-(metylsulfonyl)-
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit;
2-(3-(4-(7H-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
azetidin-3-yl)-N-metylaxetamit;
2-(3-(4-(7TH-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
azetidin-3-yl)axetamit;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
azetidin-3 -yl)-N—(2,2,2-triﬂ0etyl)a>;etamit;
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-

azetidin-3-yl)-N-metylaxetamit;
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2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
azetidin-3-yl)axetamit;
2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-
thiopyran-4-yl)axetamit

2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)- 1H-pyrazol-1 -yl).- 1,1-dioxotetrahydro-2H-
thiopyran-4-yl)-N-(2,2,2-trifloetyl)axetamit;
2-(4-(4-(7TH-pyrolo[2,3-d]pyrimidin-4-y1)-1H-pyrazol-1-yl)-1,1-dioxotetra-
hydro-2H-thiopyran-4-y1)-N-(2,2,2-trifloetyl)axetamit;
2-(4-(4-(7TH-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-
thiopyran-4-yl)-N-(2,2,2-trifloetyl)axetamit;
2-(4-(4-(7TH-pyrolo[2,3-b]pyridin-3-yl)- 1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-yl)-N-(2,2,2-trifloetyl)axetamit;
2-(4-(4-(7TH-pyrolo[2,3-b]pyrimidin-4-y1)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-yl)-N-(2,2,2-trifloetyl)axetamit;
2-(4-(4-(TH-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-yl)-N-(2,2,2-trifloetyl)axetamit;
2-(1-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)- 1H-pyrazol-1 -yl)xycldpentyl)-N—(2,2,2-tri
floetyl)axetamit;
2-(1-(4-(1H-pyrolo[2,3-b]pyrimidin-4-yl)-1H-pyrazol-1-yl)xyclopentyl)-N-(2,2,2-
trifloetyl)axetamit;
2-(1-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)xyclopentyl)-N-(2,2,2-tri
floetyl)axetamit;
3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-3-metyl-N-(2,2,2-triflo-
etyl)butanamit;
3-(4-(7TH-pyrolo[2,3-b]pyrimidin-4-yl)-1H-pyrazol-1-yl)-3-metyl-N-(2,2,2-tri-
floetyl)butanamit;
3-(4-(TH-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-3-metyl-N-(2,2,2-triflo-
etyl)butanamit;

va chét dong phén, cac solvat, hodc cac mubi duge dung clia né.

Dic biét, hop chét theo sang ché c6 cong thirc ciu trac (I1I):
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le R® ™ Cong thirc (II)

trong do:

X, 14N, hogc CR®

X; 12 N, hodc CR’;

RS, R doc 1ap dugce chon tir H, -CN, hodc halogen;

@ duoc chon tir nhém cé cong thire:

X, 12N, hogc -CR’;

R’ 1a H, -CN, hoic halogen;

Khi X dugc chon tir -CONH-R*;

RY, R? tao ra vong c6 4-10 canh véi nguyén tir cacbon duge dong lién ké't,‘trong
d6 nguyén tir cacbon vong co thé duoc thay thé b%ing N, O, S, -SO,-, va vong nay
¢6 thé dugce thé bang C;-Cg alkyl, C;-Cs alkylsulfonyl, C;-Cs alkylaxyl;

R* 14 hydro, C;-Cg alkyl, C5-Cg xycloalkyl, va c6 thé tuy v dugc thé bang halogen;
trong d6 X 1a -CN, |

Rl, R? doc 1ap dugc chon tir hydro, C;-Cq alkyl, va c6 thé duoc thé béng Ci-Ce
alkoxy, C;-Cg alkylsulfonyl, aryl, hodc heteroaryl, R, R? ciing ¢6 thé tao ra vong
¢6 4-10 canh v6i nguyén tir cacbon ma ching gén vio, trong d6 nguyén tir cacbon
vong c6 thé duoc thay thé bf‘mg N, O, S, hodc -SO,-, va vong nay c6 thé dugc thé
biang alkylsulfonyl, C;-Cg alkyl, C;-Cg alkylaxyl; mot trong s6 R' va R? ciing c6
thé duoc lién két véi R® @é tao ra vong c6 4-6 canh;

R® 13 hydro hoic C;-Cg alkyl;

m duogc chontr 0, 1, 2, 3,4, 5;

Tét hon 13, hop chit cé cong thirc (III) theo sang ché duoc chon tir, nhung
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khong chi gidi han &, cAc cdu tric sau:
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1-(metylsulfonyl)-N-(
2,2 2-trifloetyl)azetidin-3-carboxamit;
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1-(etylsulfonyl)-N-(2,
2,2-trifloetyl)azetidin-3-carboxamit;
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1-(xyclopropyl-
sulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit;
3-(5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metyl-
sulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit;
3-(5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etyl-
sulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit;
3-(5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclo-
propylsulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit;
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metylsulfonyl)-N-(
2,2, 2-trifloetyl)piperidin-4-carboxamit;
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-N-(2,
2,2-trifloetyl)piperidin-4-carboxamit;
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclopropyl-
sulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit;
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metyl-
sulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit;
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etyl-
sulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit;
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclo-
propylsulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit;
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-N-(2,2,2-trifloetyl)tetr
ahydro-2H-thiopyran-4-carboxamit 1,1-dioxit;
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-N-(2,2,2-tri-
floetyl)tetrahydro-2H-thiopyran-4-carboxamit 1,1-dioxit;
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etylsul fony1)-

-14-



35621

azetidin-3-carbonitril;
3-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-
azetidin-3-carbonitril;
3-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)- 1-(etylsulfonyl)-
azetidin-3-carbonitril;
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1-(metylsulfonyl)-
azetidin-3-carbonitril;
3-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)-1-(metyl-

- sulfonyl)azetidin-3-carbonitril;
3-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)- 1-(metylsulfonyl)-
azetidin-3-carbonitril;
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)tetrahydro-2H-
thiopyran-4-carbonitril 1,1-dioxit;
4-((2-(7TH-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)tetrahydro-2H-
thiopyran-4-carbonitril 1,1-dioxit;
4-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)tetrahydro-2H-thio-pyr
an-4-carbonitril 1,1-dioxit;
1-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)xyclobutan-3-carbonitr
il;

1-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)xyclobutan-3-
carbonitril;
1-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)xyclobutan- carbo
nitril; |
1-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)xyclopentane-
carbonitril;
1-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)xyclopentan-
carbonitril;
1-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)xyclopentan-
carbonitril;

(R)-2-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino-2-metylbutan-
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nitril;
(R)-2-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino-2-metylbutannit
ril;

(R)-2-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino-2-metylbutan-
nitril;

va chét déng phan, céc solvat, hodc cac mubi dugc dung ctia nd.

M0 ta chi tiét sang ché

Thuéat ngfr

Thuét ngit "alkyl" ding dé chi nhém alkyl mach thang hoic mach nhénh c6 tir
1 dén 12 nguyén tir cacbon trong mach, va vi du v& nhom alkyl bao gdm metyl
(Me), etyl (Et), n-propyl, isopropyl, butyl, isobutyl, butyl béc hai, tert-butyl (t-Bu),
pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, va nhém bét ky dugc xem 13 tuong
duong v6i vi du néu trén theo nguoi cd hiéu biét trung binh trong linh vuc k¥
thuat nay va phan mo ta dugc néu & day.

Thuét ngit "alkoxy" dung dé chi nhém alkyl nhu dwoc xac dinh trén ddy dugce
lién két v6i nguyén tir oxy. Nhém alkoxy dugc gén véi cdu tric gbc qua nguyén
tor oxy.

Thuit ngli "amino" dung dé chi nhém -NH, hoic nhém mono- hoic
di-alkylamin.

Thuit nglr xycloalkyl dung dé chi nhan vong cacbon bio hoa va bio hoa mot
ph?m, mdt vong, da vong ngung tu, da vong tao lién két cu, hoac da vong spiro
¢6 tir 3 dn 12 nguyén tir vong trong mdi vong. Vi du minh hoa vé nhom

xycloalkyl bao gbm céc gbc sau & dang lién két thich hop:

> 0000000000
,OQC0,0Q[D,@,QQ,@,J&
,va aﬁ

-16-



35621

Thuat ngit "aryl" ding dé chi vong carbo-thom cé 5-6 canh, nhu benzen; nhan
hai vong trong d6 it nhat mot trong sb cac vong 1a vong carbo-thom nhu naphtalen,
antraxen va 1,2,3,4-tetrahydroquinolin; va nhén ba vong trong d6 it nhét mot
trong sb cac vong 1a vong carbo-thom, nhu floren.

Vi du, nhém aryl bao gém vong carbo-thom c¢6 5-6 canh duge ngung tu véi
nhan di vong c¢6 5-7 canh bao gém mot hoac nhiéu nguyén tir khac loai duoc chon
tir nhém bao gdm nito, oxy, va luu huynh, véi diéu kién diém gén két 1a vong
carbo-thom. Géc ¢6 hoa tri hai dugc tao ra bing dan xuét benzen dugc thé va
trang thai hoa tri tw do clia nguyén tir trén vong, ma dugc goi 1a gbc phenylen
duoc thé. Gbe tir do ¢6 hod tri hai c6 ngudn gde tir gbe tu do hydrocacbon da vong
hoéa tri mot ¢ tén két thic bang "gbc" bang cach khir nguyén tir hydro héa tri tir
do, tén dugc bd sung "en" sau géc tr do hoa tri mét tuong tng. Vi du, nhém
naphtyl ¢6 hai diém gén két duoc goi 1a nhém naphtylen. Tuy nhién, nhém aryl
khong chira, ciing khéng tring lip theo cach bt ky véi nhém aryl di vong da
duoc x4c dinh 14n luot dudi day. Do vay, nhu dugc xac dinh & day, néu mot hoic
nhiéu vong carbo-thom dugce gin v6i nhan di thom, hé vong thu dugc 1a nhém di
vong thom chir khong phai 1a nhom aryl.

Thuat ngi "nhém di vong thom" dung dé chi:
hydrocacbon thom mét vong c6 5-8 canh chira mot hodc nhiéu nguyén tir khac
loai duogc chon tir N, O va S, nhu tir 1 dén 4 nguyén tir khac loai, va theo mot sb
phuong 4n thyuc hién, tir 1 dén 3 nguyén tir khic loai, trong d6 nguyén tir khac
trong vong 1a nguyén tir cacbon;
hydrocacbon thom hai vong c6 8-12 canh chira mdt hogc nhiéu nguyén tir khac
loai duge chon tir N, O va S, nhur tir 1 dén 4 nguyén tir khac loai, va theo mot sb
phuong 4n thuc hién, tir 1 dn 3 nguyén tir khac loai, trong d6 nguyén tir khac
trong vong 13 nguyén tir cacbon va it nhit mot vong 13 nhan thom; va

o)

N\
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Thuét ngit "heteroxycloalkyl" ding @ chi nhém hydrocacbon vong bio hoa
hodc chua bido hoa mot phﬁn, mot vong hodc da vong, bao gém tr 3 dén 20
nguyén tir vong trong d6 mdt hoic nhiéu nguyén tir vong duge chon tir nguyén tir
khac loaduoc chon tir nito, oxy hodc S(O)m (trong d6 m 1a sd nguyén nim trong
khoéng tir 0 dén 2), va nguyén tir vong con lai 14 cacbon. Tét hon 13, nhém bao
gbm tir 3 dén 12 nguyén tir vong, trong d6 1 dén 4 nguyén tir vong 13 nguyén tir
khac loai. Tt hon nira 13, vong heteroxycloalkyl chira tir 3 dén 10 nguyén e vong,
va tot hon nita 13, vong heteroxycloalkyl chira tir 5 d&én 6 nguyén tir vong. Vi du
khong giéi han pham vi cta sang ché vé nhom heteroxycloalkyl mot vong bao
2dm pyrolidinyl, piperidinyl, morpholinyl, tetrahydrofuranyl va cdc nhém tuong
tu. Nhém heteroxycloalkyl da vong bao gdm nhém heteroxycloalkyl spiro, ngung
tu, va tao lién két cAn. Nhan di vong c6 thé duoc thé hoac khong duoc thé, va khi
duoc thé, tdt hon 1a phf?m t thé 12 mot hodc nhiéu cac nhém ddc 13p sau duogc
chon tir alkyl, haloalkyl, alkoxy, alkylamino, halogen, hydroxyl, amino, oxo,
alkylamino, xycloalkyl, heteroxycloalkyl, di vongalkoxy, hydroxyalkyl, carboxy
hodc carboxylat.

Thuét ngit "halogen” c6 nghia 13 clo, flo, brom hodc iot. Thuat ngir "halo” c6
nghia 1a clo, flo, brom hodc iodo. Thudt ngir "haloalkyl" dung dé chi nhom alkyl
nhu duoc x4c dinh trén ddy duoc thé bang mot hodc nhidu nguyén tir halogen.

'Thuét ngit "haloalkoxy" ding dé chi nhém alkoxy nhu duge x4c dinh trén day
duoc thé bang mét hodc nhidu nguyén tir halogen.

Thuét ngir "axyl" dung dé chi nhém R-C(O)- c6 cdu hinh mach thing, mach
nhanh, hodc vong hodc két hop ciia ching ¢6 1 dén 10 nguyén tir cacbon, dugc
gin v6i cu triic gbc qua nhém chirc hydroxy. Nhém nhu vay c6 thé 13 bao hoa
hodc khong bdo hoa, va béo hodc thom.

Theo cac phuong 4n theo sang ché, néu hop chét theo sang ché chtra nhém
bazo, n6 c6 thé tao ra mubi bang axit, va mubi ctia dan xuat pyrimidin c6 thé duoc
tao ra bang phuong phap da biét d6i voi ngudi c6 hiéu biét trong linh vuc nay.

Céac mubi axit thong thudng bao gdbm cac mudi axit hitu co, cic mubi axit vo

€0, va cidc muodi trong tu. No6i chung, cdc mudi axit hitu co thuong duge st dung
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la xitrat, fumarat, oxalat, malat, lactat, sulfonat (vi dy, long ndo sulfonat,
p-toluenulfonat, metansulfonat, va cac mubi tuong tu), v.v.; cac mudi axit vo co
bao gébm hydrohalogenua, sulfat, phosphat, nitfat, va cac mudi twong tu.

Vi duy, axit alkylsulfonic thép hon nhur axit metansulfonic, axit
triflometansulfonic hodc céc axit tuong tu c6 thé tao ra mubi mesylat, mudi triflat;
va axit arylsulfonic nhu axit benzensulfonic, axit p-toluenulfonic hodc cac axit
tuong tu c6 thé tao ra p-toluenulfonat, benzensulfonat; axit carboxylic hitu co nhu
axit axetic, axit fumaric, axit tartric, axit oxalic, axit maleic, axi;c malic, axit
sucxinic, axit xitric hodc cac axit tuong tu co thé tao ra cac mudi tuong Ung; axit
amin nhu axit glutamic hodc axit aspartic c6 thé tao ra glutamat hoic aspartat.
Axit vd co nhu axit hydrohalic (nhu axit hydrofloric, axit bromhydric, axit
hydroiodic, axit clohydric), axit nitric, axit cacbonic, axit sulfuric hodc axit
phosphoric hodc c4c axit tirong tu ciing c¢6 thé tao ra cac mudi twong Gng.

Theo mdt phuong 4n theo sang ché, néu hop chét theo sang ché chira nhom
axit, né ¢6 thé tao ra mudi bang bazo. Mudi ciia hop chit theo sang ché c6 thé
duoc didu ché bang phuong phéap da biét d6i voi ngudi c6 hiéu biét trong linh vuc
nay. Vi du, n6 co thé tao ra mubi béng kim loai kiém nhu natri, kali hoic lithi;
bing kim loai kiém thd nhu canxi hodc bari; bing cac kim loai khac nhu magie
hodc nhdm; va ciing c¢6 thé tao ra mubi bang bazo hitu co nhu dixyclohexylamin,
guanidin hodc trietylamin.

Theo khia canh thir hai, sdng ché @ xuét thubc chira hop chét e ché JAK ¢6
cong thirc (I), chit ddng phan hodc mudi dugc dung hoic solvat ciia chiing lam
hoat chat. Thudc néu trén c6 thé con bao gdm mét hodc nhidu chit mang duoc
dung, bao gém chét pha lodng, t4 duoc, chit don, chét két dinh, chét thAm udt,
chét gy ra, chét ting cudong hép thu, chét hoat déng bé mit, chit mang hép thuy,
chét bdi tron thong thudng, v.v. trong linh vuc duogc. Néu can, huong liéu, chét
lam ngot hodc céac chét tuong tu co thé duoc bd sung. Thubc theo sang ché c6 thé
dugc pha ché thanh cac dang khac nhau nhu vién nén, bot, hat, vién nang, chét
16ng ding qua dudong miéng va ché phim tiém, va thudc & cac dang lidu luong

khac nhau néu trén c6 thé dugc diéu ché theo phuong phép théng thudng trong
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linh vuc duoc.

Theo khia canh thir ba, sang ché d& xuét hop chit di vong c6 cong thirc (I)
dung 1am chit &rc ché JAK, chit ddng phan va mudi dugc dung ctia né dung dé
bao ché thudc dung dé diéu tri bénh ty mién, bénh viém da khép dang thép, cac
tinh tfang bénh ly vé da, bénh xo cing rai rac, bénh viém khép vay nén, bénh
viém ruc}t, bénh nhugc co niang, bénh vay nén & nguoi hodc dong vat, dac biét 1a
dé diéu tri cac bénh Iy lién quan dén JAK kinaza.

Bing cac thir nghiém, céc tac gia sang ché da xac nhan rang hop chit theo
séng ché c6 hiéu qua trc ché t6t voi JAK kinaza, dic biét 1a JAK1, va c¢6 hoat tinh
trc ché thip véi JAK2, JAK3, cho thdy ring san phdm nay 1a chit @c ché JAK
chon lgc. Th_uéc stt dung hop chét c6 cong thire (I) hoic mudi duge dung ciia né
c6 doc tinh thép hon dé diéu tri bénh tu mién, bénh viém da khép dang thép, cac
tinh trang bénh ly vé da, bénh x0 cing rai rac, bénh viém da khép dang thép, bénh
viém khép vay nén, bénh viém rudt, bénh nhugc co ning, va bénh vay nén.

Vi du thye hién sing ché

Kha ning tmg dung thuc té sang ché dugc mod ta dudi ddy bang phan Vi du
thuc hién sang ché, va ngudi c6 hiéu biét trong linh vuc nay sé& hiéu rang cac cai
bién va thay thé cta cac ddu hiéu k§ thuat twong tng ciing niam trong pham vi ctia
sang ché.

Vidul
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-

azetidin-3-yl)axetonitril

Buée 1
3-(1-(1-etoxyetyl)-1H-pyrazol-4-yl)-1-((2-trimetylsilyl)etoxy)metyl)- 1H-pyrolo[ 2,
3-b]pyridin
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2,7 g 3-bromo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin, 3,2
g 1-(1-etoxyetyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol, 3 g
kali cacbonat, va 90 mg Pd(dppf)Cl, dugc hoa tan trong 21mL n-butanol va 7mL
nuée, 1am néng dén 100°C trong 20 gid. Phan g dugc hoan thanh. Dung dich
phan g dugc ¢ dén kho, va dugc chiét bang etyl axetat. L6p hitu co dugc sy
kho trén khan natri sulfat, duoc lgc, dugce ¢d, va duoc tinh ché béng sic ky cot

silicagel d& tao ra 1,2 g dau.

Buége 2

3-(1H-pyrazol-4-y1)-1-((2-trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin

1,2 g san pham thu dugc & Budce 1 duge bd sung vao 9mL tetrahydrofuran va
22,5mL H,0. 3mL 10% axit clohydric lodng sau‘ d6 duoc bd sung vao hdn hop, va
dugc khudy & nhiét d6 trong phong. Phan ing dugc hoan thanh sau 1 gid. 30%
natri hydroxit dugc bd sung dé didu chinh dé pH dén 7. Hon hop dugc chiét bang

diclometan, dugc lam kho (Na,SO,) va duge co détaora 1,0 g dau.
Budc 3

2-(1-(etylsulfonyl)-3-(4-(1-((2-trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]-
pyridin-3-yl)-1H-pyrazol-1-yl)-azetidin-3-yl)axetonitril
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0,5 g san phdm thu duge & Bude 2 va 0,2 g 2-(1-(etylsulfonyl)azetidin-3-yl-
iden)axetonitril dugc bd sung vao 20mL axetonitril. 10 mg DBU dugc bd sung
vao phan tng & nhiét d§ trong phong va dugc phan Umg trong 5 ‘giﬁr. Sau khi phéan
g dugc hoan thanh, hdn hop dugc chiét bing etyl axetat, va duoc rira bang nude.
L6p hitu co dugce séy kho, duoc loc, dugc cd, va dugce tinh ché bé’mg cdt séc ky dé

tao ra 0,6 g san phdm theo sang ché.

Budc 4
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)- |
azetidin-3-yl)axetonitril '

0,5 g san phém thu duoc & Budc 3 duoc bd sung SmL axit trifloaxetic, va
duoc phan Gtng ¢ nhiét do trong phong trong 3 gid. Sau khi phan tng duoc hoan
thanh (phuong phép sic ky ban méng (etyl axetat/ddu mo ete 1:2)), hdn hop duoc
cd dén kho. 1mL etylendiamin duoc bd sung vao phan cin va dugc phan ng
trong 2 h. Hén hop duoc ¢o dén kho, dugc loc, dugce ¢, va durcjc tinh ché béng cot
sic ky dé tao ra san pham theo sang ché (0,3 g).

'HNMR (400 MHz, DMSO-D6) & 11,74 (s, 1H), 8,51 (s, llH), 8,33 (d, J=17,9 Hz,
1H), 8,26 (d, J = 4,6 Hz, 1H), 8,09 (s, 1H), 7,80 (d, ] = 1,8 Hz, 1H), 7,15 (dd, J =
7.9, 4,7 Hz, 1H), 4,55 (d, ] = 8,8 Hz, 2H), 4,22 (d, J = 8,8 Hz, 2H), 3,64 (s, 2H),
3,25(q,J=17,3 Hz, 2H), 1,25 (t, ] = 7,3 Hz, 3H).

MS (ESI): 367,14 (M+1)

Vidu?2
2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-
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thiopyran-4-yl)axetonitril

Quy trinh tdng hop dugc thuc hién bang cach tham khao phuong phép cia Vi
dul.
'HNMR (400MHz, DMSO-D6) & 11,72 (s, 1H), 8,50 (s, 1H), 8,36-8,31 (m, 1H),
8,26 (dd, 1H), 8,06 (s, 1H), 7,79 (d, 1H), 7,14 (dd, 1H), 3,29 (d, 4H), 3,13-2,96 (m,
4H), 2,55 (d, 2H). |
MS (ESI): 356,11 (M+1)

Vidu3
2-(4-(4-(7H-pyrolo[2,3-d]pyrimidin-4-yl)- 1H-pyrazol-1-yl)-1,1-dioxotetra-
hydro-2H-thiopyran-4-yl)axetonitril

Quy trinh tdng hop dugc thuc hién bang cach tham khao phuong phap cla Vi
dul.
Theo céach khac, quy trinh téng hop duoc thuc hién theo cac budc sau:

Budce 1

2-(1,1-dioxo-4-(4-(7-((2-(trimetylsilyl))etoxy)metyl)-7H-pyrolo[2,3-d]-
pyrimidin-4-yl)-1H-pyrazol-1-yl)-tetrahydro-2H-thiopyran-4-yl)axetonitril
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Trong binh day tron dung tich 250mL, 15 g 4-(1H-pyrazol-4-yl)-7-((2-(tri-
metylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin va 100mL axetonitril dugc bd
sung & nhiét d0 trong phong trong diéu kién bao vé béng nito, va dugc lam ngudi
dén 0°C trong bé d4. 0,72 gDBUva 9,0 g
2-(1,1-dioxodihydro-2H-thiopyran-4(3H)-yliden)axetonitril sau do dugc _bé sung,
tiép tuc phan tng & 0°C trong 5 gid, va sau d6 dugc phan tmg & nhiét 46 trong
phong 20°C qua dém, cho dén khi nguyén lidu thd duge phan tng vé co ban. Phan
tng duoc kiém tra bang phuong phap sic ky ban méng. Chét ran dugc loc va
duoc rira bang etyl axetat. Phin loc duoc co dén kho. Chét rin dugce ké"; tlia bang
cach bd sung etyl axetat va sau d6 dugc rira bang etyl axetat/n-hexan dé tao ra

chét rén. Chét rin duoc két hop va dugc 1am kho détaora 8 g san phém.

Bude 2
2-(4-(4-(7TH-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1,1-dioxotetra-
hydro-2H-thiopyran-4-yl)axetonitril

5g san phdm thu dugc & Bude 1 duge bd sung vao 30mL axit trifloaxetic, va
duoc phan tng ¢ nhiét do trong phong trong 3 gi¢. Sau khi phan tng dugc hoan
thanh (phuong phép sic ky ban méng (etyl axetat/ete diu mé 1:2)), hén hop duge
cd dén kho. 1mL etylendiamin dugc bd sung va duge phan tng trong 2 h. Hén
hop dugce co dén kho, duogc loc, dugce cd, va dugc tinh ché b%mg Ot séc ky dé tao
ra 2,6 g san phim theo sang ché.
"THNMR (400MHz, DMSO-D6) 812,15 (s, 1H), 8,91 (s, 1H), 8,71 (s, 1H), 8,47 (s,
1H), 7,62 (m, 1H), 7,10 (m, 1H), 3,41 (s, 2H), 3,29 (m, 2H), 3,00-3,17 (m, 4H),
2,54-2,60 (m, 2H). |
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MS (ESI): 356,11 (M+1)

Vidu4
2-(4-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-
thiopyran-4-yl)axetonitril |

Quy trinh téng hop dugc thuc hién bang cich tham khao phuong phap cia Vi
dul.
'HNMR (400MHz, DMSO-D6) & 11,72 (s, 1H), 8,78 (s, 1H), 8,33 (s, 1H), 8,20 (d,
1H), 7,53 (d, 1H), 7,36 (d, 1H), 6,90 (d, 1H), 3,38 (s, 2H), 3,28-3,33 (m, 2H), 3,12
(m, 2H), 3,02 (m, 2H), 2,56 (m, 2H).
MS (ESI): 356,11 (M+1)

Vidu5
2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-yl)-N-(2,2,2-trifloetyl)axetonitril

Y
S~

N—N ::CN

{

z
Hn— B
N
Quy trinh tdng hop duoc thuc hién bang cach tham khao phuong phép ciia Vi
du 1.

MS (ESI): 385,14 (M+1)
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Vidu6
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-

azetidin-3-yl)axetamit

0,3 g sén phém cua Vi du (1) va 10mL metanol dugc bd sung vao 2mL 1 M
natri hydroxit, va dugc phan tng & 50°C trong 2 gi¢. Do pH dugce didu chinh dén
7 béng axit clohydric, metanol dugc loai bd, va dugc loc dé thu dugc san phém
theo sang ché.

'THNMR (400 MHz, DMSO-D6) & 11,70 (s, 1H), 8,33-8,23 (m, 3H), 7,99 (s, 1H),
7,74 (d, J =2,5 Hz, 1H), 7,47 (s, 1H), 7,12 (dd, J = 7,9, 4,7 Hz, 1H), 6,97 (s, 1H),
4,46 (d, J= 8,9 Hz, 2H), 4,35 (d, J = 8,9 Hz, 2H), 3,20 (q, J = 7,1 Hz, 2H), 3,08 (s,
2H), 1,24 (t,J = 7,3 Hz, 3H).

MS (ESI): 389,14 (M+1)

Vidu7
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-
azetidin-3-yl1)-N-(2,2,2-trifloetyl)axetamit

N

Budc 1

Axit 2-(3-(4-H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)-
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azetidin-3-yl)axetic

0,6 g san phim cta vi du (1) dugc bd sung 4mL 1 M natri hydroxit va 20mL
metanol, v dugc phan Gng trong diéu kién hdi huu trong 10 gid. Do pH dugc didu
chinh dén 6 bing axit clohydric va metanol dugc loai bé. Hon hop dugc chiét
b'?mg diclometan, dugc lam kho, duoc ¢6, va dugc loc dé tao ra 0,4 g san phém

theo sang ché.

Budce 2
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit

0,4 g san phflm thu duge 6 Budce 1 dugce hoa tan trong SmL DMF kho, va 0,18
g N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (EDC.HCI) duoc bd
sung. Sau khi khudy trong 1 gid, 0,1 g trifloetylamin duoc bd sung. Sau khi 2 gioy
phan tng, hdn hop duoc pha lodng bang nudc, dugc chiét bang diclometan, dugc
lam kho, dugc cd, va sau d6 duogc tinh ché béng cdt sic ky dé tao ra 0,3 g san
pham theo séng ché.
'H NMR (400MHz, DMSO-D6) § 11,68 (s, 1H), 8,76 (m, 1H), 8,24-8,28 (m, 3H),
7,78 (s, 1H), 7,12 (m, 1H), 4,47 (d, 2H), 4,35 (d, 2H), 3,83 (m, 2H), 3,20 (m, 4H),
1,24 (t, 3H).
MS (ESD): 471,14 (M+1)

Vidu 8
2-(3-(4-(1H-pyrolo[2,3-d]pyrimidin-4-yl)- 1H-pyrazol-1-yl)-1-(etylsulfonyl)
azetidin-3-yl)-N-(2,2,2-trifloetyl)axetamit
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/ HN—‘\
7 CFs
N/
s
N

Hop chét nay dugc diéu ché bang cach tham khao phuong phép cia Buée 2
cua Vidu7.
'H NMR (400MHz, DMSO-D6) & 11,12 (s, 1H), 8,73 (m, 1H), 8,71 (m, 1H), 8,68
(m, 1H), 8,39 (s, 1H), 7,59 (d, 1H), 7,02 (d, 1H), 4,53 (d, 2H), 4,36 (d, 2H), 3,81
(m, 2H), 3,27 (s, 2H), 3,18-3,23 (m, 2H), 1,23(t, 3H).
MS (ESI): 472,13 (M+1)

I=

Vidu9
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit

0l

\
NN
Hop chét nay dugc diéu ché bang cach tham khao phuong phép cia Buée 2
cua Vidu7.
MS (ESI): 471,14 (M+1)

Vidu 10

2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)
azetidin-3-yl)-N-metylaxetamit
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Hop chit nay dugc didu ché bang cach tham khao phwong phap ciia Budc 2
cua Vidu 7.
MS (ESI): 403,15 (M+1)

Vidull
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(etylsulfonyl)
azetidin-3-yl)axetamit
o
N
<

N—N

// NH,
/| N\
N N

H

o]

N

Hop chét nay duogc didu ché bang cach tham khao phuong phép ctia Vi du 6.
'HNMR (400MHz, DMSO-D6) & 11,72 (s, 1H), 8,52 (s, 1H), 8,21 (s, 1H), 8,14 (d,
J=5,0 Hz, 1H), 7,46 (dd, J = 8,5, 5,4 Hz, 2H), 7,27 (d, ] = 5,0 Hz, 1H), 6,94 (s,
1H), 7,79 (dd, J = 3,5, 1,8 Hz, 1H), 3,64 (s, 2H), 4,47 (d, J = 9,0 Hz, 2H), 4,32 (d,
J=9,0 Hz, 2H), 3,17 (q, J = 7,3 Hz, 2H), 3,08 (s, 2H), 1,20 (t, ] = 7,3 Hz, 3H).

MS (ESI): 389,14 (M+1)

Vidu 12

2-(3-(4-(TH-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)
azetidin-3-yl)-N-(2,2,2-trifloetyl)axetamit

-20-



35621

N\

Hop chét nay dugc didu ché bing cach tham khao phwong phép cta Budc 2
ciaVidu7.
MS (ESI): 458,12 (M+1)

Vidu 13

2-(3-(4-(TH-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)
azetidin-3-yl)-N-metylaxetamit

N
HN—
%3
N/
S
kN

Hop chit nay dugc didu ché bang cach tham khao phuong phap cia Budc 2

Iz

cua Vidu 7.
MS (ESI): 390,13 (M+1)

Vidu 14
2-(3-(4-(TH-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)
azetidin-3-yl)axetamit

o
OQg/
N

X ¢
N—N

N/
|\
SN

N"H

Hop chét nay dugc didu ché bang cach tham khao phuong phap ctia Vi du 6.
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MS (ESI): 376,11 (M+1)

Vidu 15
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)
azetidin-3-y1)-N-(2,2,2-trifloetyl)axetamit

Hop chit nay dugc didu ché bang cach tham khao phuong phap ciia Buéc 2
cua Vidu 7.
MS (ESI): 457,12 (M+1)

Vidu 16
2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)
azetidin-3 -yl)—N—metylaXétamit

N
H

Hop chét nay dugc diéu ché bang cach tham khao phuong phép cia Buée 2
cuaVidu7.
MS (ESI): 389,14 (M+1)

Vidu 17

2-(3-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1-(metylsulfonyl)

azetidin-3-yl)axetamit
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z

N
NH.
_ 2

an
NTR

Hop chét nay dugc didu ché bang cach tham khao phuong phép ctia Vi du 6.
MS (ESI): 375,12 M+1)

Vidu18

2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-

thiopyran-4-yl)axetamit

NH

(0]
S“:O
N—N o
{ Y NH;
7\ N

N
Hop chét nay duogc didu ché bang cach tham khao phuong phéap ciia Vi du 6.

'HNMR (400 MHz, DMSO-D6) & 11,67 (s, 1H), 8,37-8,27 (m, 2H), 8,25 (dd, J =
4,6 Hz, 1,4 Hz, 1H), 7,98 (s, 1H), 7,75 (d, J = 2,5 Hz, 1H), 7,31 (s, 1H), 7,12 (dd,
J=1.9, 4,7 Hz, 1H), 6,91 (s, 1H), 3,21 (d, J = 13,2 Hz, 2H), 2,55 (d, J = 11,9 Hz,
2H), 3,08 (d, J = 14,7 Hz, 2H), 3,08 (t, ] = 13,4 Hz, 2H), 2,95 (t, ] = 13,4 Hz, 2H),
2,69 (t,J = 12,5 Hz, 2H), 2,61 (s, 2H).
MS (ESI): 374,12 (M+1)

Vidul9

2-(4-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-
thiopyran-4-yl)-N-(2,2,2-trifloetyl)axetamit
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Hop chét nay dugc diéu ché bing cach tham khao phuong phép ctia Buée 2
cua Vidu7.
'HNMR (400MHz, DMSO-D6) & 11,68 (s, 1H), 8,61 (m, 1H), 8,28-8,32 (m, 2H),
8,24-8,25 (m, 1H), 7,98 (s, 1H), 7,74 (d, 1H), 7,12 (m, 1H), 3,82 (m, 2H),
2,65-3,34 (m, 8H), 2,50 (m, 2H).
MS (ESI): 456,13 (M+1)

Vidu 20
2-(4-(4-(TH-pyrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-1,1-dioxotetra-
hydro-2H-thiopyran-4-y1)-N-(2,2,2-trifloetyl)axetamit

-0

=

S

N

oy
Hop chét nay dugc diéu ché bang cach tham khao phuong phép ctia Budc 2

cita Vi dy 7. |

'THNMR (400 MHz, DMSO0-D6) & 12,11 (s, 1H), 8,72 (s, 1H), 8,67 (s, 1H), 8,59

(m, 1H), 8,39 (s, 1H), 7,59 (d, 1H), 7,05 (d, 1H), 3,81 (m, 2H), 3,24 (m, 2H), 3,12

(m, 2H), 2,97 (m, 2H), 2,83 (s, 2H), 2,67 (m, 2H).

MS (ESI): 457,12 (M+1)

Vidu 21
2-(4-(4-(TH-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-1,1-dioxotetrahydro-2H-

thiopyran-4-y1)-N-(2,2,2-trifloetyl)axetamit
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Hop chit nay dugc didu ché bang cach tham khao phuong phép ctia Buée 2
ciaVidu7.
MS (ESD): 456,12 (M+1)

Viduy22
2-(4-(4-(7TH-pyrolo[2,3-b]pyridin-3-yl)- 1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-y1)-N-(2,2,2-trifloetyl)axetamit V

o 0
N

_S—

N
N—N%o
4 P

HN—,
CFs

Z8
HN— /\
N
Hop chit nay dugc didu ché bang cach tham khao phuong phép ctia Buéc 2
cia Vidu 7.

MS (ESI): 485,15 (M+1)

Vidu 23
2-(4-(4-(7TH-pyrolo[2,3-b]pyrimidin-4-yl)- 1H-pyrazol-1-yl)-1-(metylsulfonyl)-pip
eridin-4-y1)-N-(2,2,2-trifloetyl)axetamit

/

V7 HN
ﬁ?ﬁ -
N/

| A\

S n

NTOH
Hop chét nay dugc didu ché bang cach tham khao phwong phép ctia Budce 2
ctia Vi du 7. |
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MS (ESI): 486,15 (M+1)

Vidu 24
2-(4-(4-(7TH-pyrolo[2,3-b]pyridin-4-y1)-1H-pyrazol-1-yl)-1-(metylsulfonyl)-
piperidin-4-y1)-N-(2,2,2-trifloetyl)axetamit |

QP
N o=

(o)

T
zZ

SRYe

HN—,
CF,

\N P H
Hop chit nay dugc didu ché bang cach tham khao phuong phép ctia Buée 2
cia Vi dyu 7. |

MS (ESI): 485,15 (M+1)

Vi du 25
2-(1-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)xyclopentyl)-N-(2,2,2-tri
floetyl)axetamit

0
' AN
-
7 CF3
Z
\
AN
N

Hop chit nay dugc didu ché bang cach tham khao phuong phap ciia Bude 2
cua Vidu 7. |
"HNMR (400 MHz, DMSO0-D6) & 11,60 (s, 1H), 8,42 (m, 1H), 8,22 (m, 2H), 8,10
(s, 1H), 7,84 (s, 1H), 7,66 (d, 1H), 7,10 (m, 1H), 3,79 (m, 2H), 2,86 (s, 2H), 2,50
(m, 2H), 2,07 (m, 2H), 1,71 (m, 2H), 1,58 (m, 2H).

MS (ESI): 485,15 (M+1)

Vidu 26
2-(1-(4-(1H-pyrolo[2,3-b]pyrimidin-4-yl)-1H-pyrazol-1-yl)xyclopentyl)-N-

-35-



35621

(2,2,2-trifloetyl)axetamit

Hop chit nay dugc didu ché bang cach tham khao phuong phéap ciia Bude 2
cuaVidu7.
MS (ESI): 485,15 (M+1)

Vidu 27
2-(1-(4-(1H-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)xyclopentyl)-N-(2,2,2-tri

Q{O
PN TN
-
4 CF3
N
N
N" H

Hop chit nay dugc didu ché bang cach tham khao phuong phép cia Bude 2
ciaVidu7.
MS (ESI): 392,17 (M+1)

floetyl)axetamit

Vidu 28
3-(4-(1H-pyrolo[2,3-b]pyridin-3-yl)-1H-pyrazol-1-yl)-3-metyl-N-(2,2,2-triflo-
etyl)butanamit

0
N THN
-
7 CF3
7z
\
HN—L
N

Hop chit nay dugc didu ché bang cach tham khao phuong phap ciia Buée 2
cuaVidu7.
MS (ESI): 366,15 (M+1)
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Vidu 29
3-(4-(7TH-pyrolo[2,3-b]pyrimidin-4-yl)-1H-pyrazol-1-yl)-3-metyl-N-(2,2,2-tri-
floetyl)butanamit

0
N-N
N~ N\
Sy
Hop chét nay duge didu ché bang cach tham khio phuong phap ciia Budc 2
cia Vidu7. A
MS (ESI): 367,14 (M+1)

Viduy 30
3-(4-(7TH-pyrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-1-yl)-3-metyl-N-(2,2,2-triflo-
etyl)butanamit

Hop chit nay dugc didu ché bang cach tham khao phuong phap ciia Budce 2
cua Vidu7.
MS (ESI): 367,14 (M+1)

Vidu31

3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metylsulfonyl)-N-(
2,2,2-trifloetyl)azetidin-3-carboxamit
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Budce 1

Metyl 3-((2-clopyrimidin-4-yl)amino)-1-(metylsulfonyl)azetidin-3-carboxylat

\
o)
O=
HNTUN=-5
I
40
N7
Q
CI”" N

3,3 g 2,4-diclopyrimidin va 5 g metyl 3-amino-1-(metylsulfonyl)azetidin-3-
~carboxylat dugc hoa tan trong 50mL tetrahydrofuran. SmL DIPEA dugc b sung
va duoc phan tng & 40°C trong 3 gio. Hon hop dugc pha lodng bang nuéc, duoc
chiét bf?lng diclometan, dugc lam kho, dugc loc, dugce ¢, va dugc tinh ché béng

cot sic ky dé tao ra 6 g san pham theo sang ché.

Budc 2

Axit 3-((2-clopyrimidin-4-yl)amino)-1-(metylsulfonyl)azetidin-3- carboxylic
OH

nts

HN N~/§\/
o)
N ©

/lk =

Cl N

2 g san pham thu dugc & Budce 1 duge hoa tan trong 10mL. 4mL kali hydroxit
2M dugc bd sung, va hdn hop phan img dugc khudy & nhiét d6 trong phong trong
2 gio. Dung moi dugc loai bd, va axit clohydric dugc bd sung dé diéu chinh do
pH dén 6. Hon hop dugce loc va dugc 1am kho dé tao ra 1,6 g san phim theo sang

ché.

Budce 3
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Axit 1-(metylsulfonyl)-3-((2-(1-p-toluenulfonyl-1H-pyrolo[2,3-b]pyridin-3-yIl)p-

yrimidin-4-yl)amino)azetidin-3-carboxylic

Trong 24mL dioxan/nudce (5:1), 2 g san phdm thu dugc & Budc 2, 1,26 g
3-(4,4,5,5-tetrametyl-1,3,2-dioxolan-2-yl)-1-p-toluenulfonyl-1H-pyrolo[2,3-b]pyri
din, 1,0 g kali cacbonat, va 0,1 g Pd(dppf)Cl, duge bd sung va 1am nong dén 90°C
va dugc phan tng trong 3 gid. Hon hop duoc diéu chinh dén d6 pH 6 b%}ng axit
clohydric va duogc loc. Phéan loc dugc dua vao ap suét giam dé loai b6 dioxan,
duoc pha lodng bang nuée, dugce chiét bang etyl axetat, dugc 1am kho, duoc co va

dugc tinh ché bang cot sic ky dé tao ra 1,8 g san pham theo sang ché.

Budéc 4
Axit 3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metyl-
sulfonyl)azetidin-3-carboxylic

OH

s
HN N‘S\/
I \O
0
N
X | “
HN N
N y/

0,8 g san phdm thu duge & Budc 3 duoc bd sung 3mL kali hydroxit 2M va
10mL metanol, va dugc hdi luu trong 2 gid. Dung moéi dugc loai bd, va do pH
dugce diéu chinh dén 6 bﬁng axit clohydric va duogc loc dé tao ra 0,5 g san phém

dich.

Budce 5
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metylsulfonyl)-N-(
2,2,2-trifloetyl)azetidin-3-carboxamit
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0,3 g san phdm thu dugc & Budc 4 duge hoa tan trong SmL DMF kho. 0,16 g
N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (EDC.HCI) dugc bd
sung va dugc khudy trong 2 gid. 0,098 g 2,2,2-trifloetylamin sau d6 dugc b sung,
va dugc phan tng trong 1 gio. Sau khi phan tng dugc hoan thanh, hén hop duge
pha lodng bing nudc, duge chiét bang diclometan, dugc lam kho, duge cd va
duoc tinh ché bang cot sic ky dé tao ra 0,2 g san phdm dich.

MS (ESI): 470,12 (M+1)

Vidu 32
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-N-(2,

2,2-trifloetyl)azetidin-3-carboxamit

Hop chét nay duoc didu ché bang cach tham khao phurong phap ciia Vi du 31.
MS (ESI): 484,13 (M+1)

Vidu 33
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclopropyl-
sulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit

Hop chét nay duoc didu ché bing cach tham khao phuong phap ctia Vi du 31.
MS (ESI): 496,13 (M+1)
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Vidu 34
3-(5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1 -(metyl-
sulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit

<CF3
NH
e
HN N-g?
/l\o
o O
| -
HN O N
NG -/

Hop chét nay duoc diéu ché bang cach tham khao phuwong phap ctia Vi du 31.
MS (ESI): 488,10 (M+1)

Vidu 35
3-(5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etyl-

sulfonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit

CF3

Hop chét nay duoc diéu ché bang cach tham khao phuong phép ctia Vi du 31.
MS (ESI): 502,12 (M+1)

Vidu 36

3-(5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclopropylsu
Ifonyl)-N-(2,2,2-trifloetyl)azetidin-3-carboxamit
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Hop chét nay duoc didu ché bang cach tham khao phuong phép cia Vi du 31.
MS (ESI): 514,12 (M+1)

- Vidu 37
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1 -(metylsulfonyl)-N-(
2,2 2-trifloetyl)piperidin-4-carboxamit

CF3

Hop chét nay duoc didu ché bang cach tham khao phuong phép cta Vi du 31.
MS (ESI): 498,15 (M+1)

Vidu 38

4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-N-(2,
2,2-trifloetyl)piperidin-4-carboxamit

Hop chét nay duoc didu ché bang cach tham khao phuong phéap cia Vi du 31.
MS (ESI): 412,16 (M+1)
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Vi du 39
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclopropyl-
sulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit

CF3

(

NH

0
H?C\N - %:%
(o]

NTX
|

Z

HN N

N\/ y/
Hop chét nay duoc didu ché bang cach tham khao phuong phap cia Vi du 31.

MS (ESI): 524,16 (Vi+1)

Viduy 40
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metyl-
sulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit

CF3

Hop chit nay dugc didu ché bang cach tham khao phuong phép cta Vi du 31.
MS (ESI): 516,16 (M+1)

Vidu4l
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)- 1-(etyl-
sulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit



35621

HN

N

9
Hop chit nay duogc diéu ché bang cach tham khao phuong phép cia Vi du 31.

MS (ESI): 530,16 (M+1)

Vidu 42
4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(xyclo-
propylsulfonyl)-N-(2,2,2-trifloetyl)piperidin-4-carboxamit

CF3

0
N T
|/
HN ) N
N\/

Hop chét nay dugc didu ché bang cach tham khao phuong phép ciia Vi du 31.
MS (ESI): 542,16 (M+1)

Viduy 43
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-N-(2,2,2-trifloetyl)tetr

ahydro-2H-thiopyran-4-carboxamit 1,1-dioxit
CFs

Hop chét nay dugc didu ché bang cach tham khao phuong phép cia Vi du 31.
MS (ESI): 469,12 (M+1)

Vidu 44
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4-((5-flo-2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-N-(2,2,2-tri-
floetyl)tetrahydro-2H-thiopyran-4-carboxamit 1,1-dioxit

<CF3
NH

(0] L0
HN S
NXF
I o

N TN

N/

Hop chét nay dugc diéu ché bang cach tham khao phuong phap cia Vi du 31.
MS (ESI): 487,11 (M+1)

Viduy45
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-

azetidin-3-carbonitril

Hop chét nay duogc didu ché bang cach tham khao phuong phap cia Vi du 31.
MS (ESI): 384,12 (M+1)

Vidu 46

3-((2-(7TH-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-

azetidin-3-carbonitril

NN

Hop chét nay dugc diéu ché bang cach tham khao phuong phap ctia Vi du 31.
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MS (ESI): 385,12 (M+1)

Vi du 47
3-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)-1-(etylsulfonyl)-

azetidin-3-carbonitril

Hop chét nay duoc didu ché bang cach tham khio phuong phép cta Vi du 31.
MS (ESI): 385,12 (M+1)

Vidu48
3-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)-1-(metylsulfonyl)-

azetidin-3-carbonitril

Hop chit nay duoc diéu ché bang cach tham khao phuong phap cia Vi du 31. |
- MS (ESI): 370,1 (M+1)

Vidu 49
3-((2-(7TH-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)-1-(metyl-

sulfonyl)azetidin-3-carbonitril
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Hop chét nay dugc didu ché bang cach tham khao phuong phép ctia Vi du 32.
MS (ESI): 371,1 (M+1)

Vidu 50
~ 3-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)- 1-(mety15ulfonyl)-aze

tidin-3-carbonitril

HN N\/§\\/
0
SN
HN |
S N

Hop chét nay duoc didu ché bang cach tham khio phuong phép ctia Vi du 31.
MS (ESI): 370,1 (M+1)

Vidu 51 |
4-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)tetrahydro-2H-thio-pyr

N\\
S\
0]

N
Pz

an-4-carbonitril 1,1-dioxit

HN N

N 7

~
—
\

Hop chit nay duoc didu ché bang cach tham khao phuong phép ctia Vi du 31.
MS (ESI): 369,1 (M+1)

Vidu 52
4-((2-(7TH-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)tetrahydro-2H-

thiopyran-4-carbonitril 1,1-dioxit
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N\

— N7
””Q\*'
X

|
NN

P-4

Hop chit nay duogc diéu ché bang cach tham khao phwong phap ctia Vi du 31.
MS (ESI): 370,1 (M+1)

Vidu 53
4-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)tetrahydro-2H-

thiopyran-4-carbonitril 1,1-dioxit

Hop chét nay duogc didu ché bang cach tham khao phuong phap ctia Vi du 31.
MS (ESI): 369,1 (M+1)

Vidu 54
1-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)xyclobutan-3-

carbonitril

N\\
Hr>0

Hop chét nay dugc diéu ché bang cach tham khao phuwong phap ctia Vi du 31.
MS (ESI): 291,13 (M+1)

Vidu 55
1-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)xyclobutan-3-

carbonitril
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Hop chét nay dugc didu ché bing cach tham khao phuong phép ciia Vi du 31.
MS (ESI): 292,13 (M+1)

Vidu 56
1-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)xyclobutan- carbonitril

Hop chét nay dugc didu ché bing cach tham khao phuong phép cia Vi du 31.
MS (ESI): 291,13 (M+1)

Vidu 57
1-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino)xyclopentane-

carbonitril

4

I
z ’///

Hop chét nay dugc didu ché bang cach tham khao phuong phép cia Vi du 31.
MS (ESI): 305,15 (M+1)

Vidu 58
1-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino)xyclopentan-

carbonitril
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N._N
Hop chit nay dugc didu ché bing cach tham khao phuong phap ctia Vi du 31.
MS (ESI): 306,14 (M+1)

Vi du 59
1-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino)xyclopentan-

carbonitril
N\\
NS
— N/L X
HN | J
[ N
N~

Hop chit nay dugc didu ché bang cach tham khao phuong phép ctia Vi du 31.
MS (ESI): 305,14 (M+1)

Vidu 60
(R)-2-((2-(1H-pyrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl)amino-2-metyl-

butannitril

N
N\

HN

W,

Hop chit nay dugc diéu ché bing cach tham khio phuong phép ctia Vi du 31.
MS (ESI): 293,14 (M+1)

Vidu61
(R)-2-((2-(7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrimidin-4-yl)amino-2-metyl-

butannitril
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HN
— N

HN L
| > N
NN

Hop chét nay dugc diéu ché bang cach tham khao phuong phap ctia Vi du 31.
MS (ESI): 294,15 (M+1)

Vi du 62
(R)-2-((2-(1H-pyrolo[2,3-b]pyridin-4-yl)pyrimidin-4-yl)amino-2-metyl-

butannitril

Hop chét nay duogc diéu ché biang cach tham khao phwrong phap cia Vi du 31.
MS (ESI): 293,15 (M+1)

Vidu 63
Uc ché JAK
Nghién ctru vé& mirc d6 anh huéng ctia hop chét dbi vai hoat tinh ctia JAK tai
t6 hop da tinh ché duoc thuc hién bing cich nghién ciru hoat tinh G ché ciia hop
chit ddi v6i JAK tir mtrc enzym. Nguyén ly thir nghiém 1a st dung thir nghiém
kinaza phat quang dé do ham luong ADP dugc tao ra bing cach cho JAK phan
g v6i co chit Poly (4:1 Glu, Tyr) peptit: sau khi ADP dugc chuyén héa thanh
ATP, ATP c6 thé dong vai trd lam co chit cho phan tng xtic tic Ultra-Glo
luciferaza, tao ra tin hiéu quang hoc. Tin hiéu phét quang c6 mdi twong quan tich
cuc véi lugng ADP va hoat tinh kinaza. Vi vay, hiéu qua trc ché cta hop chit d6i

v6i JAK téi t6 hop duoc xac dinh bang cach quan sat tin hiéu phét quang dugc tao
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ra bing phan tng cia JAK va co chét, va dugc biéu thi bang ICs,.

Phuong phap thir nghiém: 10 ndng d6 khac nhau cia hop chit dugc o véi lan
lugt JAK1, JAK2 va JAK3, trong 60 phut & 37°C. Co chit va ATP sau d6 dugc bd
sung, duogc tron, va duoc phan tng & 37°C trong 50 phit. 25 pl ADP-Glo™ dugc
bd sung va duoc tron trong 2 phut. Phan tg dugc thuc hién trong 50 phiit & nhiét
d6 trong phong. Ngoai ra, 50 pl chét phan tng do dugc bd sung va duge tron
trong 2 pht, va duge @ & nhiét d6 trong phong trong 50 phit, va dugc do bang

may do quang héa. Két qua duoc thé hién trong Bang 1.

Bang 1
Két qua thir nghiém vé su trc ché JAK bang hop chét theo sang ché
Hop chat Uc ché JAK 1 Uc ché JAK2 Uc ché JAK3
ICso(nM) ICso(nM) ICso(nM)

Hop chat Vi du 1 a B c
Hop chéat Vi du 2 a B c
Hop chét Vi du 3 a b a
Hop chat Vi dy 4 a a c
Hop chat Vi dy 5 a b a
Hop chat Vi du 6 c’ c c
Hop chat Vi dy 7 c c c
Hop chét Vi du 8 c c c
Hop chét Vi du 9 c C c
Hop chat Vi du 10 c c c
Hop chat Vi dy 11 c c c
Hop chit Vi du 12 b b c
Hop chét Vi du 13 C c c
Hop chat Vi du 14 B b c
Hop chat Vi du 15 A b a
Hop chét Vi du 18 A c a
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Hop chat Vi du 19 B c c
Hop chéit Vi du 20 B c c
Hop chét Vi du 21 B c c
Hop chét Vi du 22 c c c
Hop chat Vi du 23 b c c
Hop chit Vi du 24 b c c
Hop chét Vi du 25 b c b
Hop chit Vi du 26 b c c
Hop chét Vi du 27 b c c
Hop chét Vi du 28 c b c
Hop chat Vi du 29 c b a
Hop chét Vi du 31 c c b
Hop chat Vi du 32 c c b
Hop chét Vi du 33 c c b
Hop chat Vi du 34 c c b
Hop chat Vi du 36 c c b
Hop chat Vi du 37 c c b
Hop chat Vi du 38 c c b
Hop chét Vi du 39 c c b
Hop chét Vi du 42 c b b
Hop chit Vl’ du 44 c b b
Hop chat Vi du 45 c b b
Hop chét Vi du 46 c c c
Hop chat Vi du 47 c c b
Hop chét Vi du 48 c c c
Hop chat Vi du 49 c c b
Hop chat Vi du 50 c c c
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Hop chét Vi du 51 c c b
Hop chat Vi du 52 C c c
Hop chét Vi du 53 C ¢ B
Hop chit Vi du 54 C c B
Hop chét Vi du 55 C c C
Hop chit Vi du 56 c c C
Hop chét Vi du 57 c c B
Hop chat Vi du 58 c c C
Hop chit Vi du 59 c c B
Hop chat Vi du 60 c c B
Hop chat Vi du 61 c c C
Hop chat Vi dy 62 c c C

Luuy: 1. (a) <20nM;

2. (b) > 20nM dén 50nM;

3. (c) > 50nM

Theo mdt vi du, Vi du 3 dugce so sanh vdi cac két qué cua chit tc ché JAK

hién hanh trong ciing diéu kién thir nghiém, va két qua dugc thé hién trong Bang

2.
Béng 2
So sanh hiéu qua tc ché giita hop chit theo sang ché va chét tc ché JAK hién
hanh dbi véi JAK

Hop chit Uc ché JAK 1 Ut ché JAK2 Uc ché JAK3

ICso(nM) ICso(nM) ICso(nM)

Hop chét Vi du 3 10,5 22,0 19,0
Tofacitinib 20-50 20-50 <20
Ruxolitinib” 3,3 2,8 390
Baricitinib” 59 5,5 s 400

Luu y: Két qua thir nghiém cia Ruxolitinib” va Baricitinib™ thu dugc tir img dung
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thudc méi cia FDA.

Céc két qua da cho thay rang hop chét ciia Vi du 3 c6 hoat tinh trc ché cao dbi
v&i JAK1 va hoat tinh (e ché théip ddi voi JAK2, chi ra ra:tng dd chon loc ctaia hop
chat dbi véi JAK1 1a cao hon so véi dd chon loc cua Baricitinib va Ruxolitinib
(hop chat duoc bcf)é 16 trong CN101448826A), va hai thubc duong tinh Baricitinib
va Ruxolitinib khong chon loc d6i véi JAK1 va JAK2.

Vi du 64
Hiéu qua cta Viéc ding 13p lai hop chat theo sang ché dbi voi cac théng sb mau &
chudt

48 con chudt Wistar khoe manh dugc léy ra, mOt nra Q@ va mot nira &. Theo
thé trong, chiing duoc chia ngiu nhién vao nhém dbi chimg (Veh). Hop chét cia
Vi du 3 dugc ding bang cach dwa qua éng vao da day & cac ndéng dd of 1,5
mg-kg?-d’ va 4,5 mg-kg™-d”. Ruxolitinib dugc ding bing cach dua qua éng vao
da day & liu ding 13 4.5 mg-kg’-d”. C6 12 chudt trong mdi nhém, mét nira @ va
mdt nira 3. thude duoc ding bing cach dua qua éng vao da day mot 1an mbi ngay
trong 4 tudn, va cic théng sé mau duoc kiém tra 1 ngay va 2 ngay sau lin dung
cubi. KET QUA: Sau lan ding cudi, ddi véi cac nhém duge ding bang cach dua
qua dng vao da day hop chét cua Vi du 3 & cac ndng d6 1a 1,5 mg-kg'-d” va 4,5
mg-kg!-d”, khong c6 su giam dang k& vé gia tri WBC thong sé mau cta chudt so
v6i nhom dbi chimg (Veh) (P<0,05); dbi véi nhom dung Luxolitinib (hop chét
duoc boc 10 trong CN101448826A) & lidu dung 1a 4,5 mg-kg’-d?, ¢6 sy giam
dang k& vé& gia tri WBC théng sb mau cta chudt so v6i nhém ddi ching (Veh)
(P<0,05), chi ra ring hop chét theo sang ché c6 tac dung phu it hon khi diéu tri
bénh viém da khép dang thip.

Céc két qua da cho thay ring hop chét ciia Vi du 3 c6 hoat tinh trc ché cao ddi
v6i JAK1 va hoat tinh trc ché thap dbi véi JAK2, chi ra ring d chon loc ctia hop
chét d6i véi JAK1 1a cao hon so véi d6 chon loc cia Baricitinib va Ruxolitinib
(hop chit dugc boc 16 trong CN101448826A), va hai thude duong tinh Baricitinib
va Ruxolitinib khéng chon loc dbi voi JAK1 va JAK2.
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YEU CAUBAO HO

1. Hop chét c6 cong thire duge chon tir nhém cac cong thirc cau tric sau:

N

N/I\ I
N

k\

X

va solvat, hodc mubi duqc dung cta nd.

2. Hop chéit theo diém 1, trong d6 hop chét nay c6 cong thirc:

va solvat, hodc mudi duge dung clia né.

3. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic:

L0

va solvat, hodc muoi dugc dung ctia no.

4. Hop chét theo diém 1, trong d6 hop chét niy c6 cong thic:
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va solvat, hodac muoi duge dung cta né.

5. Hop chat theo diém 1, trong d6 hop chét nay c¢6 cong thirc:

va solvat, hodac muoi dugce dung cta né.

6. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc:

N
P

N

HN

va solvat, hodc mudi duge dung cia nd.

7. Dugc phim chira hop chét theo diém bat ky trong sb cac diém tir 1 t6i 6, hodc

muoi dugc dung ciia né va chat mang duge dung.
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