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Linh vue ki thuat dwoe dé cap

Sang ché dé cap dén hop chat co tic dung phong bé ddi véi cac kénh ion natri, dic

biét 1a Nav1.7, va dugc pham chira né.
Tinh trang ky thuit ciia sang ché

Céc kénh khac nhau (cam bién phan ti) c6 & du tn cua céc ddy than kinh cam thy
dau, va cac kénh Na* ( kénh Nav) va kénh K" (kénh Kay) c6 cong dién 4p khac nhau c6 &
céc than than kinh. Ngoai ra, c6 dién thé mang (tic 13, dién thé phat dién) ¢ dau tan cua day
than kinh boi cac kénh khac nhau. Khi cac kénh Nav nay dugc khir phan cuc bing dién thé
phét dién ¢ dau tan clia day than kinh, chiing déng vai trd quan trong trong viéc tao ra dién
ap hoat dong. Do vay, cac kénh Nav déng vai trd quan trong & cac bénh khac nhau, bao gdm
bénh dong kinh (xem Yogeeswari va ddng tac gia, Curr. Drug Targets, 5(7):589-602 (2004)),
chirng loan nhip tim (xem Noble D., Proc. Nail. Acad. Sci. USA, 99(9):5755-6 (2002)),
bénh loan luc co (xem Cannon, S. C. va dong tic gia, Kidney Int., 57(3):772-9(2000)), bénh
mét didu hoa (xem Meisler, M. H. va ddng tac gia, Novartis Found Symp., 241:72-81
(2002)), bénh da xo ctiing (xem Black, J. A. va ddng tac gia, Proc. Nail. Acad. Sci. USA,
97(21):11598-11602 (2000), va Renganathan, M. M. va dong tac gia, Brain Res., 959 (2):
235-242 (2003)), hoi chimg co thét dai trang (xem Laird, J. M. va ddng téc gia, J. Neurosci.,
22(19):8352-3856 (2002)), chimg mét tu chu tiéu tién va dau nodi tang (xem Yoshimura, N.
S., va dong tac gia, J. Neurosci., 21(21): 8690-8696 (2001)), chimng trdm cam (xem Hurley,
S. C. va ddng tac gia, Ann, Pharmacother, 36(5):860-873 (2002)), va con dau (xem Wood, J.
N. va dong tac gia, J. Neurobiol., 61(1):55-71 (2004)). Hién nay, c6 mudi kénh Nav
(Nav1.1-1.9 va Nax) da duogc tim thiy & nguoi. Trong sb d6, bén kénh (Nav1.3, Navl.7,
Nav1.8 va Nav1.9) da duoc biét 1a c6 lién két mat thiét v6i su truyén tin hiéu dau, va do dé

duoc coi la dich giam dau quan trong.

C6 tdng cong mudi kénh Nav da biét nhu dugc tém tit trong bang 1 dudi day.
Trong s mudi kénh nay, chin kénh (Navl.1-NaV1.9) tao ra kénh (xem Goldin, A. L. va
ddng tac gia, Annu. Rev. Physiol., 63:871-894 (2001)). Trong sb d6, Navl.3, Navl.6,
Nav1.7, Nav1.8 va Nav1.9 dugc biéu hién trong DRG.
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Bang 1

. |TTX IC-50
Typ Gen |MOo socap v Chi dinh
n

Con dau, bénh dong kinh, bénh thoai hoa than
Navl.1| SCN1A | CNS/PNS 10

kinh
Navl.2 | SCN2A CNS 10 Bénh thoai héa than kinh, bénh dong kinh
Navl.3 | SCN3A CNS 15 Con dau, bénh dong kinh
Navl.4| SCN4A | Co Sk 25 Bénh loan luc co
Navl.5 | SCN5SA Tim 2000  |Ching loan nhip tim

Nav1l.6 | SCN6A | CNS/PNS 6 Con dau, cac r6i loan van dong

Navl.7| SCN7A | PNS 25 Con dau, r6i loan hé thin kinh noi tiét

Navl.8 | SCNSA PNS 50000 |Con dau

Nav1.9 | SCN9A PNS 1000  Con dau

Dic biét, da biét 1a Nav1.7 dugc biéu hién cao chu yéu trong hach r& lung (dorsal
root ganglia - DRG) va hach than kinh giao cam (xem Toledo-Aral, J. J. va dong tac gia,
Proc. Natl. Acad. Sci. USA., 94:1527-1532 (1997), va Rush, A. M. va ddng tac gia Proc.
Natl. Acad. Sci. USA., 103:8245-8250 (2006)). Trong DRG ma la hach cam giac, kénh
Nav1.7 duoc biéu hién trong noron sgi A hodc C, nhung thudng duoc phan bd trong cac
noron nhé ¢6 lién hé mét thiét véi con dau. Pic biét 13, 85% DRG cé mit trong céc t& bao
duogc xac dinh nhu 14 cdc thy thé cam nhéan dau (xem Djouhri, L. va dong tac gia, J. Physiol.,

546: 565-576 (2003)). Thuc té nay chi ra ring Nav1.7 c6 lién hé mat thiét v6i con dau.

Thuc té 1a kénh Nav1.7 ma c6 lién hé mét thiét v6i con dau da duoc ching minh r&
rang trong cac két qua khong nhiing & céc nghién ctru ¢ dong vat, ma con & cdc nghién ciru
vé& bénh & ngudi. Céc két qua ctia nghién ciru & dong vat chi ra ring, khi xuét hién viém, sy
phién ma gen cta Nav1.7 gia ting dang k& va su biéu hién cua cac protein ciing gia ting.
Viéc gia tang phién ma nay duoc cho 14 gop phan lam ting NGF. Su bidu hién gia ting cua
Nav1.7 dugc cho 14 nguyén nhan truc tiép gay ting tinh d& kich thich cua céc té bao nhay
cam. Cu thé, khi gen ciia kénh Nav1.7 duoc loai bé hoic duoc 1am giam, con dau do viém
cling duoc lam giam dang ké. Tuy nhién, cac nghién ctru & dong vat khong chi ra ring viéc

loai bo hodc 1am giam gen kénh Nav1.7 s& lam giam con dau than kinh. Tuy nhién, c6 nhidu
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béng ching cho thdy Nav1.7 ¢6 lién quan dén con dau than kinh & ngudi.

Két qua nghién ctiu & cac dong doi ma cam thdy dau dir doi hodc khong thdy dau da
dua ra nhiéu dap 4n cho cic nghién ctru vé con dau. Dac biét 13, cac két qua nay truc tiép
chi ra tim quan trong ctia Nav1.7 trong viéc gdy ra con dau. C6 hai loai bénh di truyén gay
dau dit doi. Trong sb cac bénh nay, trong trudng hop bénh dau do chi hoic bénh dau néng
do chan tay, doi khi cam thay dau dit doi trong mdt vai gio khi co thé 4m 1én mét chut hodc
tap thé duc. Trong mot sb trudng hop, da tré nén do, va tay, chan hodc mit sung 1én. Cac két
qua trong nghién ctru di truyén chi ra ring c6 SCN9A (tén gen cuia ngudi cia Nav1.7) & cac
vi trf nhidm séc c6 lién quan dén cac bénh nay. Cho dén nay, da c6 chin dot bién cuia Nav1.7
dugc phat hién. Cac dot bién nay lam giam ngudng kich thich hodc din dén lam giam su
khu kich thich cta kénh. Do vay, cac dot bién nay c6 thé tao ra dién thé hoat dong mot cach
dé& dang ngay ca khi khir phan cuc mot s6 noron (xem Dib-Hajj, SD. va ddng tac gia, Trends

in Neuroci., 30, 555-563:(2007)).

Trong trudng hop réi loan dau tot cling boc phat (paroxysmal extreme pain disorder
- PEPD), 14 bénh di truyén khéc, s& cam thay dau sudt doi va nguyén nhan 1a do rudt bi cét
bd hodc vung hdu moén dugc kich thich. Ngoai con dau, chan cling tré nén do. Nhu da biét
trong linh vuc, trong PEPD, c¢6 tAm dot bién xuét hién trong Nav1.7. Cac dot bién nay chu
yéu xuét hién & cac vi trf ma gay ra su khong kich thich. Kénh Nav ¢ khéi khong kich
thich & chit lién két gitta mién III va IV, va ving tiép nhén peptit & chat lién két gitra cac
doan S5 va S6 cua mién III va IV. Thu vi 13, tit ca cac dot bién gay ra PEPD déu xuét hién
trong hai viing nay. Diéu nay thé hién ring céc dot bién nay gy ra van dé vé su khong kich
thich ctia Nav1.7. Nhu duoc mong doi, cac dot bién nay gy ra van d& v& su khong kich
thich cta Navl.7, din dén lam gidm sy khir kich thich cua kénh (xem Fertleman, C. R. va
ddng tac gia, Neuron, 52, 767-774 (2006)). Do vay, luong dong dién vao qua kénh nay gia
tang.

Mot bénh di truyén khac nita 1a ching méit cam gidc dau bim sinh (congenital
indifference to pain - CIP). Bénh nay la do su dot bién cia kénh Navl.7 va tdn tai trong
dong dai Pakistan va Trung Hoa. Ngudi méc bénh nay khéng cam thy dau (xem Cox, J. J.
va ddng tac gia, Nature, 444, 894-898 (2006)). Cu thé 13, nguoi méc bénh nay khong cam
thay hau hét tit ca cc con dau, bao gdbm dau do bong, va dau cc co quan (xem Cox, J. J.
va ddng tac gia, Nature, 444, 894-898 (2006)). CIP giy ra sy mat chirc ning cia Nav1.7. Cu
thé 1a, dot bién & kénh nay Gc ché su biéu hién cua kénh. Do véy, kénh nay khong duoc biéu

hién (xem Cox, J. J. va ddng tac gia, Nature, 444, 894-898 (2006)). Thu vi 13, viéc loai bd
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Nav1.7 khong anh huéng dén cac cam gidc khac (xem Dib-Hajj, SD. va ddng tic gia,
Trends in Neuroci., 30, 555-563 (2007)). Tuy nhién, n6 anh huong dén khiru gidc. Thuc té
nay truc tiép chi ra ring Nav1.7 khong tring lap vdi céc kénh khac trong viée truyén con

dau va chirc ndng cua chiing khong dugc bu boi cac kénh Nav khéc.

Nhu duge mo ta dbi véi cac bénh trén ddy, néu dot bién trong kénh Nav1.7 gay ra su
ting chiic nang, thi cam thdy con dau dir doi, va néu n6 gy ra su mat chiic ning, thi con
dau nay diu di. Pay 1a mot vi du 1am sang tSt ma truc tiép thé hién ring kénh Navl.7 la
nguyén nhan chinh gay ra con dau. Do vay, chit d6i khang ma trc ché kénh nay dugc coi la

s& din dén tac dung giam dau mot cach tu nhién.

Tuy nhién, néu chit ddi khang kénh Nav1.7 tic ché cac kénh Nav bao gdm kénh
Nav1.7, n6 c6 thé thé hién céc tac dung phu clia céc chiing mét c4n bing trong CNS khac
nhau, nhu md mét, hoa mét, nén mira va trim cam. Dic biét 13, néu n6 e ché kénh Navl.5,
no6 c6 thé gy ra ching loan nhip tim va bénh suy tim, ma de doa cudc sng. Vi cac nguyén

nhan nay, su e ché chon loc cac kénh Nav1.7 1a rit quan trong.

Con dau c6 thé dugc phan loai mot cach co ban thanh ba loai: con dau cép tinh, con
dau do viém, va con dau than kinh. Con dau cép tinh déng vai trd bao vé quan trong trong
viéc duy tri an toan céc co quan khéi kich thich ma c¢6 thé gay tén thuong md. Do viy, n6
thuong 13 tam thoi va dir déi. Mit khéc, con dau do viém c6 thé kéo dai lau hon, va cuong
d6 cua chung ting dan. Con dau do viém duogc diéu tiét bdi cac chit khac nhau ma duoc
giai phong trong qué trinh viém, gdm chéit P, histamin, axit, prostaglandin, bradykinin,
CGRP, xytokin, ATP va cac chit khac (xem Julius, D. va déng tac gia, Nature, 413
(6852):203-210 (2001)). Con dau loai thir ba 13 bénh than kinh va lién quan dén tdn thuong
than kinh hoic tén thuong than kinh do nhiém virut. N gdy ra hién tuong céu trac lai cua
céc mach véi céc protein than kinh dé gy ra “su nhay cam” vé bénh, ma c6 thé dan dén con
dau man tinh kéo dai trong mot vai nam. Loai dau nay khéng c6 uu diém vé kha nang thich

g va khoé diéu tri duoc bing lidu phép hién tai.

Dic biét 13, con dau thin kinh va con dau khé chita 1 céc vin dé y hoc 16n chua
duoc giai quyét. Vai trim triéu bénh nhan méc con dau dit doi nay ma khong dugc tc ché
t5t bang phuong phap diéu tri bénh hién tai. Thudc hién tai duoc st dung dé diéu trj con dau
bao gdm chit wc ché NSAIDS, COX-2, opioit, thuéc chdng trdm cam ba vong va chét
chbng nhidm xa. Con dau than kinh dic biét kho diéu tri, do n6 khdng dép tng tdt vai opioit
cho dén khi dat dén lidu cao. Hién nay, gabapentin dugc sir dung rong rdi nhat dé lam tac

nhan trj liéu chdng con dau than kinh, nhung né hitu higu d6i v6i 60% bénh nhan va khong
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httu hiéu nhi¢u. Thudc nay thudng la an toan, nhung con phdi can nhac néu xét vé hoat tinh

lam diu ¢ li€u cao.

Do d6, céc nghién ciru dé tim ra cac chét didu chinh méi ctia kénh Nav1.7 (xem
Wiffen, P. S. va ddng tic gia, Cochrane Data Syst. Rev 3., (2000); Guay, D. R,
Pharmacotherapy, 21(9):1070-1081 (2001)) va cach sir dung chiing dé diéu tri con dau cip
tinh (xem Wiffen, P. S. va dong téc gia, Cochrane Data Syst. Rev3., (2000)), dau man tinh
(xem Guay, D. R., Pharmacotherapy, 21(9):1070-1081 (2001)), con dau do viém (xem Gold,
M. S., Proc. Natl. Acad. Sci. USA., 96(14): 7645-7649 (1999)) va con dau thin kinh
(Sandner-Kiesling, A. G. va ddng tic gia, Acta. Anaesthesiol Scand., 46(10):1261-1264
(2002)) da duoc tién hanh mét cach tich cuc do cac cong ty duge toan ciu, bao gdm Merck,
AstraZeneca va cong ty tuong tu (xem WO-A-2005/013914; WO-A-2005/054176; WO-A-
2008/118758; EP-A-1088819; WO-A-2009/012242; cac patent My US2010/0197655 Al;
US7858786 B2; US7989481 B2).

Do dé, tic gia sang ché da tién hanh cac nghién ctru vé hop chit méi, va do do, da
phét hién ra ring hop chit c6 cac clu tric héa hoc khac véi cdu tric hoa hoc cta chit phong
bé kénh natri da duoc théng bao c6 tic dung phong bé kénh natri my méan, nhd d6 hoan
thanh sang ché. Hop chit ndm trong pham vi ctia sang ché chii yéu c6 hoat tinh phong bé
kénh natri, khong ngoai trir 13, cdc san phAm ma duoc tao ra trong mdi trudng dic hiéu in
vivo hoac quy trinh trao d6i chét sau khi hap thu hop chét in vivo d(’)ng vai trd 1am chit chu

van va c6 tdc dung dugc ly hitu hiéu.
Ban chit k§ thuét ciia sang ché
Vén dé k¥ thuat

Muc dich ctia sang ché 1a dé xuét hop chit c6 tac dung phong bé ddi véi cac kénh

ion natri, dc biét 1a Nav1.7, phuong phap diéu ché va st dung ching.
Giai phép k¥ thuat
Dé dat duoc muc dich trén day, sang ché dé xuét hop chét dugc biéu thi béng cong

thuc 1 hoac mudi dugc dung cta né:
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[Cong thirc 1]

\\ //

\/3
Xz/
2

trong do

R, 1a hydro, halogen, hodc aryl hogc heteroaryl dugc chon tir nhém bao gdm phenyl,

pyridinyl, pyrimidinyl, furanyl, isoxazolyl, pyrazolyl va thienyl,

trong do aryl hodc heteroaryl chua dugc thé hodc dugc thé bang mot hoic hai phan

ttr thé doc 1ap dugc chon tir nhém bao gdém C 4 alkyl, C,_4 haloalkyl va halogen,

R, 1a aryl hodc heteroaryl dugc chon tir nhém bao gdm furanyl, imidazolyl,

isoxazolyl, phenyl, pyrazolyl, pyridinyl, pyrimidinyl, thiazolyl va thienyl,

trong d6 aryl hodc heteroaryl chua dugc thé hodc dugc thé bang mot hoic hai phan
tor thé doc 1ap duoc chon tir nhém bao gdm C 4 alkyl, Cs. xycloalkyl, halogen, morpholino,
piperazinyl, piperidinyl, pyridinyl va pyrolidinyl,

Rj; lathiazolyl hodc thiadiazolyl,

X; la CH hodc N, X, 1a CH hoic N, véi didu kién 1a it nhat mot trong s6 X; va X, 1a
CH,

Y la O hoac CH(OH),

Z 1a CRy,

R4 1a H, halogen hodc CN,

Rs 1a H hodc halogen,

v6i diéu kién la

néu R, 1a pyrazolyl duoc thé bang C;_4 alkyl, thi mot trong s6 X; va X, 1a N, va
néu R, 1a H hosc halogen, thi Y 1a CH(OH).

T8t hon 13, R, 1a H; clo; phenyl chua duoc thé hodc duoc thé bang mdt hoic hai
phan tir thé doc 1ap duoc chon tir nhém bao gdm Ci4 haloalkyl va halogen; pyridinyl chua

dugc. thé hodc duoc thé bang mot hodc hai halogen; pyrimidinyl chua dugc thé; furanyl
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chua dugc thé; isoxazolyl chua dugc thé; pyrazolyl chua dugc thé hoic dugc thé bing C;4

alkyl; hoac thienyl chua duoc thé.

Tét hon 13, R, 1a H; clo; phenyl chua duogc thé hodc dugc thé bing mdt hodc hai
phan tir thé doc 14p dugc chon tir nhém bao gdm CFs, F va Cl; pyridinyl chua duoc thé hozc
duoc thé bing mot hodc hai F; pyrimidinyl chua duoc thé; furanyl chua duoc thé;
isoxazolyl chua dugc thé; pyrazolyl chua dugc thé hodc duogc thé béng metyl; hodc thienyl

chua duoc thé.

Tét hon 13, Ry la furanyl chua dugc thé; imidazolyl duoc thé bang pyridinyl;
isoxazolyl dugc thé bing hai C,4 alkyl; phenyl chua duoc thé; pyrazolyl chua dugc thé
hodc dugc thé bing Ci4 alkyl hodc Cis xycloalkyl; pyridinyl chua dugc thé hodc duge thé
bing mot hodc hai phan tir thé duoc chon tir nhdm bao gdm C,4 alkyl, halogen, morpholino,
piperidinyl va pyrolidinyl; pyrimidinyl chua dwoc thé hodc dugc thé biang piperazinyl;
thiazolyl duoc thé bing Cs. xycloalkyl; hodc thienyl dugc thé bing mot hosc hai C,4 alkyl.

T8t hon 13, Ry 1a furanyl chua dugc thé; imidazolyl duoc thé bang pyridinyl;
isoxazolyl duoc thé bang hai metyl; phenyl chua duoc thé; pyrazolyl chua duoc thé hoic
duogc thé bang metyl hoic xyclopropyl; pyridinyl chua duoc thé hodc duge thé bing mot
hodc hai phan tur thé duoc chon tir nhém bao gdm metyl, F, Cl, morpholino, piperidinyl va
pyrolidinyl; pyrimidinyl chua dugc thé hosc dugc thé bang piperazinyl; thiazolyl dugc thé
bing xyclopropyl; hoic thienyl dugc thé bing mot hozc hai metyl.

Tét hon 13, R41a H, F, Cl hodc CN.
T8t hon 13, Rs1a H hodc F.

Tét hon 13, R, laaryl hodc heteroaryl duoc chon tir nhém bao gdm phenyl, pyridinyl,
pyrimidinyl, furanyl, isoxazolyl, pyrazolyl va thienyl,
trong d6 aryl hodc heteroaryl chua dugc thé hoic duoc thé bang mot hoic hai phan

ttr thé ddc 1ap dugc chon tir nhém bao gdm C4 alkyl, C 4 haloalkyl va halogen,

R, 1a aryl hodc heteroaryl dugc chon tir nhém bao gdm furanyl, imidazolyl,
isoxazolyl, pyrazolyl, pyridinyl, pyrimidinyl, thiazolyl va thienyl,

trong d6 aryl hodc heteroaryl chua dugc thé hoic duoc thé bz‘?mg mot hoac hai ph?m
tir thé doc 14p dugc chon tir nhém bao gdbm C 4 alkyl, Cy. xycloalkyl, halogen, morpholino,

piperazinyl, piperidinyl, pyridinyl va pyrolidinyl,

Rj lathiazolyl hodc thiadiazolyl,
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X, 1a CH hoic N, X, 1a CH hodic N, véi diéu kién 1a it nhat mot trong sé X; va X5 1a
CH,

Y 1a o,

Z 1a CRy,

R4 14 H, halogen hodc CN,
Rs 14 H hodc halogen.

T&t hon 13, R, 1ahydro, halogen, hodc aryl hodc heteroaryl dugc chon tir nhém bao

gdm phenyl, pyridinyl va furanyl,
trong d6 aryl hodic heteroaryl chua dugc thé hodc dugc thé bing halogen,

R, laaryl hoic heteroaryl duoc chon tir nhém bao gdm furanyl, phenyl, pyrazolyl va
pyridinyl,

trong d6 aryl hodic heteroaryl chua dugc thé hodc dugc thé bang Cy4 alkyl,

Rs la thiazolyl,

X, 1a CH hoic N, X, 1a CH hoic N, véi diéu kién 13 it nhat mot trong s6 X; va X, 1a
CH,

Y la CH(OH),
Z 14 CRy,
R4 1a H hoac halogen,
Rs la H.
MBO té chi tiét sang ché
Cac hop chat tiéu biéu c¢6 cong thirc 1 1a nhu sau:

1) 3-xyano-4-((4-(furan-3-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

2) 3-xyano-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

3) 3-xyano-4-((4-(furan-3-yl)-6-phenylpyridin-3-yl)oxy)-N-(1,2,4-thiadiazol-5-
yl)benzensulfonamit,

4) 3-xyano-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-yl)oxy)-N-(1,2,4-
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thiadiazol-5-yl)benzensulfonamit,

5) 3-xyano-4-(6-(3-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

6) 3-xyano-4-(6-(2-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

7) 3-xyano-4-(6-(4-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

8) 3-xyano-4-(4-(furan-3-yl)-6-(3-(triflometyl)phenyl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

9) 3-xyano-4-(2'-flo-4-(furan-3-yl)-2,4'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

10) 3-xyano-4-(2'-flo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

11) 3-xyano-4-(6'-flo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

12) 3-xyano-4-(2',6'-diflo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

13) 3-xyano-4-(4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

14) 3-xyano-4-(4-(furan-3-yl)-2,4'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

15) 3-xyano-4-(4-(furan-3-yl)-6-(pyrimidin-5-yl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,
16) 3-xyano-4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,
17) 4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-3-flo-N-(thiazol-2-yl)benzensulfonamit,

18) 3-xyano-4-((2'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,3'"-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

19) 3-xyano-4-((6'-tlo-4-(1-metyl-1 H-pyrazoI-S-yl)-[2,3’-bipyridin]-5 -yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

-10-



22439

20) 3-xyano-4-((4-(furan-3-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

21) 3-flo-4-((4-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

22) 3-ﬂ0-4-((4-(1-rﬁetyl-1H-pyrazol-S-yl)-6-(thiophen-3 -yDpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

23) 3-xyano-4-((6-(4-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

24) 3-xyano-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

25) 3-xyano-4-((6-(furan-3-yl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

26) 3-xyano-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

27) 3-xyano-4-((2'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-
(thiazol-2-yl)benzensulfonamit,

28) 4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,
29) 3-xyano-4-((2-flo-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

30) 3-xyano-4-((6-flo-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

31) 3-xyano-4-((2'-flo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

32) 3-xyano-4-((6-flo-5-metyl-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,
33) 3-xyano-4-((6'-phenyl-[3,4"-bipyridin]-3'-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

34) 3-xyano-4-((6-phenyl-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

35) 4-((3'-clo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit,

-11-



22439

36) 3-xyano-4-((2',3'-diclo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

37) 3-xyano-4-((4-(3,5-dimetylisoxazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

38) 3-xyano-4-((4-(1-metyl-1H-pyrazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

39) 3-xyano-4-((6-phenyl-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

40) 3-xyano-4-((6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,
41) 3-xyano-4-((4-(2,5-dimetylthiophen-3-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

42) 3-xyano-4-((4-(5-metylthiophen-2-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

43) 3-xyano-4-((4-(2-xyclopropylthiazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

44) 3-xyano-4-((4-(1-xyclopropyl-1H-pyrazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

45) 3-xyano-4-((4-(furan-3-yl)-6-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

46) 3-xyano-4-((4-(furan-3-yl)-6-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

47) 3-flo-4-((2'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

48) 3-flo-4-((6'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

49) 3-xyano-4-((6-flo-[3,2":4',3"-terpyridin]-5'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

50) 3-xyano-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

51) 3-xyano-4-((2-flo-[3,2":4',3"-terpyridin]-5'-yl)oxy)-N-(thiazol-2-
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yl)benzensulfonamit,

52) 3-xyano-4-((6'-(2-flophenyl)-[3,4"-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

53) 3-xyano-4-((2,6-diflo-[3,2"4',4"-terpyridin]-5'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

54) 4-((4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit,

55) 4-((4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-N-(1,2,4-

thiadiazol-5-yl)benzensulfonamit,

56) 5-clo-2-flo-4-((2'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

57) 5-clo-2-flo-4-((6'-flo-4-(furan-3-y1)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

58) 5-clo-4-((2',6'-diflo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-2-flo-N-(thiazol-4-

yl)benzensulfonamit,

59) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

60) 5-clo-2-flo-4-((6-(2-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

61) 5-clo-2-flo-4-((6-(4-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

62)  5-clo-2-flo-4-((2'-flo-4-(furan-3-yl)-[2,4'"-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

63) 5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

64) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

65) 5-clo-2-flo-4-((6-(4-flophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

66) 5-clo-4-((6-(2,4-diflophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-2-flo-
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N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

67) 5-clo-4-((6-(3,4-diflophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-2-flo-
N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

68) 5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-
(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

69) 5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-
(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

70) 5-clo-2-flo-4-((6'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-
(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

71) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-
(thiazol-4-yl)benzensulfonamit,

72) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(2-(piperazin-1-yl)pyrimidin-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

73) 5-clo-2-flo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

74) 5-clo-2-flo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

75) 5-clo-2-flo-4-((2"-flo-[3,4":2",4"-terpyridin]-5'-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

76) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

77) 5-clo-2-flo-4-((2'-flo-4-(pyrimidin-5-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

78) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

79) 5-clo-2-flo-4-((2'-flo-6-(3-flophenyl)-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

80) 5-clo-4-((6-(3,4-diflophenyl)-2'-flo-[4,4'-bipyridin]-3-yl)oxy)-2-flo-N-(thiazol-4-

yl)benzensulfonamit,

81) 5-clo-4-((6'-(5-clo-2-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2-flo-N-(thiazol-4-

-14-



22439

yl)benzensulfonamit,

82) 5-clo-4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2-flo-N-(thiazol-4-

yl)benzensulfonamit,

83) 3-xyano-4-((6-(3-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

84) 3-xyano-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

85) 3-xyano-4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

86) 3-xyano-4-((6'-(3-flo-4-(triflometyl)phenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

87) 2,5-diflo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

88) 4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2,5-diflo-N-(thiazol-4-

yl)benzensulfonamit,

89) 2,5-diflo-4-((6'-(3-flo-4-(triflometyl)phenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

90) 3-xyano-4-((6-(4-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

91) 3-xyano-4-((6-(3,4-diflophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

92) 3-xyano-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

93) 3-xyano-4-((6-(3,4-diflophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

94) 3-xyano-4-((6-(3-flo-4-(triflometyl)phenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

95) 2,5-diflo-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

96) 4-((6-(3,4-diflophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-2,5-diflo-N-(thiazol-4-
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yl)benzensulfonamit,

97) 2,5-diflo-4-((6-(3-flo-4-(triflometyl)phenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-

N-(thiazol-4-yl)benzensulfonamit,

9%8) 5-clo-4-((6-(3,4-diflophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-2-flo-N-
(thiazol-4-yl)benzensulfonamit,

99) 5-clo-2-flo-4-((6'-(3-flophenyl)-5-(pyrolidin-1-yl)-[3,4'-bipyridin]-3'-yl)oxy)-N-
(thiazol-4-yl)benzensulfonamit,

100)  5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-(pyridin-3-yl)-1H-imidazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

101)  S-clo-2-flo-4-((6-(3-flophenyl)-2'-morpholino-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

102)  S-clo-2-flo-4-((6-(3-flophenyl)-2'-(piperidin-1-yl)-[4,4'-bipyridin]-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

103)  3-xyano-4-((2'-flo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

104)  3-xyano-4-((6'-flo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

105)  3-xyano-4-((6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

106)  3-xyano-4-((2-(furan-3-yl)-6-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

107)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

108)  3-xyano-4-((6-(2-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

109)  3-xyano-4-((6-(4-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

110)  3-xyano-4-((6-(3-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

111)  3-xyano-4-((6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-(thiazol-2-
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yl)benzensulfonamit,

112)  3-xyano-4-((2'-flo-6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

113)  3-xyano-4-((2-(furan-3-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

114)  3-xyano-4-((2,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,
115)  3-xyano-4-((6'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-
(thiazol-2-yl)benzensulfonamit,

116)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

117)  3-xyano-4-((6-(3-tflophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

118)  3-xyano-4-((6-(2-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

119)  3-xyano-4-((2-(1-metyl-1H-pyrazol-5-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-N-
(thiazol-2-yl)benzensulfonamit,

120)  3-xyano-4-((6-(1-metyl-1H-pyrazol-4-yl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

121)  3-xyano-4-((6-(isoxazol-4-yl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

122)  3-xyano-4-((6-(3-flophenyl)-2-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

123)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

124)  3-xyano-4-((6'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

125)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

126)  3-xyano-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,
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127)  3-xyano-4-((2',6'-diflo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

128)  3-xyano-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

129)  5-clo-4-((2',6'-diflo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-2-flo-N-(thiazol-4-

yl)benzensulfonamit,

130)  5-clo-2-flo-4-((6'-flo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

131)  5-clo-2-flo-4-((6-(4-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-4-
ylhbenzensulfonamit,

132)  5-clo-2-flo-4-((2'-flo-6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

133)  5-clo-2-flo-4-((6-(2-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

134)  5-clo-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-2-flo-
N-(thiazol-4-yl)benzensulfonamit,

135)  5-clo-2-flo-4-((6-(4-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

136)  5-clo-2-flo-4-((6-(2-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

137)  5-clo-2-flo-4-((6'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

138)  4-((4-clo-2-(1-metyl-1H-pyrazol-5-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

139)  4-((4-clo-2-(1H-pyrazol-4-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

140)  4-((4-clo-2-(furan-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

141)  4-((2,4-di(furan-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,
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142)  3-flo-4-(hydroxy(2-(1-metyl-1H-pyrazol-5-yl)phenyl)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

143)  4-((4-clo-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-yl)benzensulfonamit,
144)  4-((4-clo-2-(1-metyl-1H-pyrazol-5-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-
yl)benzensulfonamit,

145)  4-((4-clo-2-(pyridin-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

146)  4-((4-clo-2-(pyridin-4-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

147)  4-((4-clo-2-(pyridin-4-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

148)  4-((4-clo-2-(pyridin-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

149)  4-((2,4-di(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-yl)benzensulfonamit,
150)  4-((4-(2-flopyridin-3-yl)-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

151)  4-((4-(6-flopyridin-3-yl)-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

152)  4-((2'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

153)  4-((3'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

154)  4-((4'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

155)  3-flo-4-((2-(furan-3-yl)pyridin-3-yl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

156)  4-((2-(furan-3-yl)pyridin-3-yl)(hydroxy)metyl)-N-(thiazol-2-yl)benzensulfonamit,

va

157)  3-flo-4-(hydroxy(2-phenylpyridin-3-yl)metyl)-N-(thiazol-2-yl)benzensulfonamit.
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Sang ché dé xuat phuong phap diéu ché hop chat ¢ cong thic 1.

Vi du, sang ché dé xuit phuong phap didu ché hop chat ¢é cong thic 1, trong d6 Y
14 O, phuong phép dugc thé hién trén so dd phan ting 1 sau:

[So db phan ting 1]

Rs o\\ //o
Y \\// R,Yx1\ _ S\N/R3
! ] H
Xo = Xo A o \Z
Ry
2-1 22 1

(trong do Ry, Ry, R3, Rs, X, X2 va Z nhu dugce xdc dinh trén day, va X 1a halogen.
Tt hon 14, X 14 flo.)

Trong phan tng trén day, hop chét cé cong thirc 2-1 duoc cho phan Gmg v&i hop chat
¢ ¢ong thirc 2-2. Phan tng nay tot hon 1a duoc tién hanh véi su ¢ mit cua Cs,COs, va

dung mdi ding cho phan ting nay tt hon 1a DMF.

Vi du, sang ché con d& xudt phuong phap didu ché hop chét c6 cong thire 1 trong d6
Y 1a CH(OH), phuong phéap dugc thé hién trén so dd phan ung 2 sau:

Y
\\// RWYXK _ S\N/R3
L : )
NS
/ 2 o 5
RZ
2-1 2-2 1
[So dd phan ting 2]
R X4 \\//
D
Xo 2
R,
2-3 2-4

(trong d6 Ry, Ry, R3, Rs, X, X, va Z nhu dugce xéc dinh trén day, va X 1a halogen.
Tét hon 13, X la clo.)

Trong phan tmg dugc thé hién trén so dd phan tng 2, hop chét c6 cong thic 2-3

duoc cho phan tmg véi hop chat c6 cong thitc 2-4. Phan ting nay tdt hon 1a dugc tién hanh
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v6i su c6 mit ciia n-Buli, va dung mdi dung cho phan ung nay t&t hon 1a THE.

Vi duy, sang ché con d& xuat phuong phép diéu ché hop chit ¢6 cong thic 1, trong
do R laaryl hodc heteroaryl duoc chon tir nhém bao gdm phenyl, pyridinyl, pyrimidinyl,
furanyl, isoxazolyl, pyrazolyl va thienyl (trong dé aryl hozc heteroaryl chua duogc thé hodic
duoc thé bing mot hodc hai phéan tir thé doc 1ap duoc chon tir nhém bao gdm alkyl c6 1 dén
4 nguyén tir cacbon, haloalkyl ¢6 1 dén 4 nguyén tir cacbon va halogen), phuong phap duoc

thé hién trén so dd phan mg 3 sau:

[So dd phan ung 3]

Rs o o
X X \\s// R N o\\//O
1 ~N, '3
T Ly Y fj
X X + —
2 v pd R4 B\ XZW)\ NS
OH Y z
R, R,
2-5 2-6

1

(trong d6 Ra, Rs, Rs, X, X2, Y va Z nhu duge xdc dinh trén day, va X 1a halogen.
T6t hon 13, X 12 clo.)

Trong phan tng duogc thé hién trén so do phan tng 3, hop chét c6 cong thuc 2-5
duogc cho phan ting véi hop chét c6 cong thiic 2-6. Phan tng tot hon 1a duge tién hanh voi

su ¢6 mit ciia Pd(PPhs)s va Na,COs, va dung méi dung cho phan tmg t5t hon 1a DMF.

Ngoai ra, mudi kim loai duoc dung cua hop chit c6 cong thic 1 c6 thé thu duoc
bing céch sir dung bazo theo phuong phap thong thuong. Vi du, mubi kim loai duoc dung
ctia hop chit c6 cong thic 1 ¢ thé thu dugc bang cich hoa tan hop chét ¢6 cong thic 1
trong lugng du cua dung dich hydroxit kim loai kiém hodc hydroxit kim loai kiém thd, loc
mudi cua hop chit khong dugc hoa tan, va 1am bay hoi va lam kho phan dich loc. O day,
mudi kim loai duoc didu ché dic biét tt hon 12 mudi cua natri, kali hodc canxi, va mudi

kim loai nay c6 thé duoc cho phan tng v&i mudi thich hop (vi du, nitrat).

Mudi hodc solvat khong dugc dung ciia hop chat cé cong thic 1 ¢ thé duogc sir
dung 1am hop chét trung gian dé diéu ché hop chit c6 cong thic 1 hodc mudi hoic solvat
duoc dung cta nd.

Hop chat ¢6 cong thirc 1 theo sang ché bao gdm, ngoai mudi duoc dung cia né, 1a
cac solvat va hydrat c6 thé c6 ma c6 thé duoc didu ché tir d6, ciing nhu tat ca cac chit dong
phan 1ap thé c6 thé c6 cua né. Solvat, hydrat va chit ddng phan lap thé ciia hop chét cé cong

thie 1 ¢6 thé duge didu ché tir hop chit c6 cong thic 1 bing cach st dung phuong phép

-21-



22439

thdng thuong.

Ngoai ra, hop chét c6 cong thirc 1 theo séng ché ¢6 thé duoc diéu ché ¢ dang tinh
thé hodc vo dinh hinh. Khi hop chét c¢6 cong thic 1 dugc didu ché & dang tinh thé, n6 c6 thé
tiy ¥ duoc hydrat hod hodc solvat héa. Sang ché bao gdm c4c hydrat nim trong pham vi hé
s ty luong cua hop chit ¢ cong thiic 1 cling nhu hop chat chita cdc lugng nuée khéc nhau.
Solvat ciia hop chét c6 cong thic 1 theo sang ché bao gdm tét ca cac solvat c6 hé s6 ty

luong va cac solvat khong ¢ hé sb ty luong.

Sang ché d& xuit duoc phdm ding dé ngan ngira hodc diéu tri bénh lién quan dén
chét phong bé kénh natri ¢6 chira hop chét ¢6 cong thirc 1 hodc mudi duoc dung, hydrat,
solvat hodc chit ddng phan ctia né dé 1am hoat chat. Ngoai ra, sang ché dé xut phuong
phap diéu tri hodc ngan ngira bénh lién quan dén chét phong bé kénh natri, bao gdm cho dbi
tuong can didu tri dung duoc pham c6 chtra hop chét ¢6 cong thic 1 hodc mudi duoc dung,
hydrat, solvat hogc chit ddng phan cta né lam hoat chat. Ngoai ra, sang ché dé xuat duoc
phadm dung dé ngan ngira hogc diéu tri bénh lién quan dén chat phong bé kénh natri, c6 chira
hop chét ¢6 cong thirc 1 hoic mudi dugc dung, hydrat, solvat hodc chat ddng phan cta né
lam hoat chét. Ngoai ra, sang ché dé xuét viéc sir dung dugc phdm c6 chtra hgp chéit c6
codng thie 1 hode mudi dugc dung, hydrat, solvat hodc chét ddng phan ciia né lam hoat chét,
dé san xuét thudc dung dé ngan ngira hodc diéu tri bénh lién quan dén chét phong bé kénh

natri.

O day, cac bénh bao gém con dau cép tinh, con dau man tinh, con dau than kinh,
con dau sau phau thuat, bénh nhtic nira dau, bénh khdp, bénh than kinh, bénh ton thuong
than kinh, bénh than kinh do tiéu duong, bénh than kinh, bénh dong kinh, chiing loan nhip
tim, bénh loan luc co, bénh mAt diéu hoa, bénh da xo cing, hoi chimg kich thich rudt,
chimg mét tu chu tidu tién, con dau ndi tang, bénh trdm cam, bénh dau do chi, rdi loan dau

tot cing boc phat (PEPD), va bénh tuong tu.

Duoc phdm theo sang ché ¢ thé dugc bao ché & dang liéu ding qua dudng miéng
hodc ngoai dudng tiéu hoa theo tiéu chuan duge hoc chudn. Cac ché phidm nay c6 thé chia,
ngoai hoat chit, cac chit phu gia nhu chit mang dugc dung, thuc phil tro hodc chit pha
lodng. Vi du v& chét mang thich hop bao gdm, nhung khong chi gi6i han &, nuéc mudi sinh
ly, polyetylen glycol, etanol, ddu thuc vét va isopropyl myristat, va vi du vé chit pha loang
thich hop bao gém, nhung khong chi gidi han 0, lactoza, dextroza, sucroza, manitol, sorbitol,
xenluloza va/hodc glyxin. Ngoai ra, hop chét theo sang ché c6 thé dugc hda tan trong dau,

propylen glycol hodc dung méi khac, ma thuong dugc sir dung dé bao ché dung dich tiém.
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Ngoai ra, hop chét theo séng ché c6 thé dugc bao ché thanh thuéc ma hodc kem dé dung

khu tra.

Sau day, phuong phap bao ché va céc ta dugc s& dugc mod ta, nhung pham vi cia

sang che khong chi gidi han & cac vi du nay.

Céc hop chét theo sang ché c6 thé dugc sir dung dudi dang cac mudi dugc dung
hodc céc solvat va cé thé cling dugc sir dung mdt minh hodc trong t6 hop thich hop, ciing

nhu két hop véi duoc chét hoat tinh khac.

Céc hop chét theo sang ché c6 thé dugc bao ché thanh dang tiém bing cach hoa tan,
tao huyén phl hogc nhii héa dung méi tan duoc trong nudc nhu nude mudi hodc dextroza
5%, hozc dung mdi khong tan dugc trong nude nhu dau thuc vat, glyxerit cua axit béo téng
hop, este ctia axit béo bac cao hodc propylen glycol. Ché phim theo sang ché c6 thé bao
gdm chét phu gia bat ky trong sb céc chit phu gia thong thudng nhu chét hoa tan, chit ding

truong, chét tao huyén phu, chat nhii hoa, chit lam &n dinh va chét bao quan.

Lidu duoc vu tién ctia hop chat theo sang ché thay ddi tuy thude vao tinh trang va
trong luong ctia ngudi bénh, mirc d9 nghiém trong ctia bénh, dang thude, va dudong ding va
thoi gian st dung va cé thé duge chon thich hop béi céc chuyén gia trong linh vuc. Tuy
nhién, dé dat duoc tac dung mong mudn, hop chit theo sang ché co thé duoc clp véi lidu
luong mot ngay 1a nim trong khoang tir 0,0001 dén 100 mg/kg (trong luong), va tbt hon la
nim trong khoang tir 0,001 dén 100 mg/kg (trong lugng). Hop chit theo sang ché co thé
dugc cép theo dudong miéng hodc ngoai dudng tiéu héa véi mot lidu duy nhit hodc nhidu

lidu mot ngay.

Ché pham theo sdng ché c6 thé chira hop chit theo sang ché v6i luong ndm trong
khoang tir 0,001 dén 99% trong lugng, va tét hon 14 ndm trong khoang tir 0,01 dén 60%
trong luong, tuy thudc vao ché do dung.

Dugc phim theo sing ché c6 thé duoc cip cho dong vat c6 vi, bao gdm chudt
Rattus, chudt nhét, nguoi, cac vat nudi va dang tuong tu, bing cac dudng khac nhau. T4t ca
céc duong ding c6 thé duoc bao gdbm, va vi du, ché phdm c6 thé duoc cdp qua dudng miéng,
trong truc trang hodc bing cach tiém qua tinh mach, trong mang nhdy, dudi da, trong tr
cung, trong vé hoc trong nio that.

Hiéu qua thuc hién sang ché

Nhu duge mo ta trén day, hop chat c6 cong thire 1 theo sang ché hodc mubi dugc

dung, hydrat, solvat hodc chat ddng phan ctia né cé thé duoc ding mot cach hiu qua dé
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ngin ngira hodc diéu tri con dau, vi du, con dau cép tinh, con dau man tinh, con dau than
kinh, con dau sau phau thuét, bénh nhtc nira dau, bénh khép, bénh than kinh, tén thuong
than kinh, bénh than kinh do tiéu duong, bénh than kinh, bénh dong kinh, ching loan nhip
tim, bénh loan luc co, bénh mét didu hoa, bénh da xo cung, hdi chung kich thich rudt,
ching mat tu chu tiéu tién, con dau noi tang, bénh trdm cam, bénh dau dé chi, hodc rbi loan

dau tdt cung bdc phat (PEPD).

Sau day, sang che s€ dugc md ta chi tiet hon c¢6 tham chi€u dén cac vi du diéu ché
va céc vi du. Tuy nhién, nén hiéu rang, cac vi du di€u ché va cac vi du nay chi nham muc

dich minh hoa va khong gi6i han pham vi ctia sang ché.
Vi du thwe hién sang ché

Vi du 1: Diéu ché 3-xyano-4-(4-(furan-3-yl)-6-phenylpyridin-3-yloxy)-N-(thiazol-

o H
. N N
S ARY
l/ O s
O
= CN
5 /

Hoa tan 10 mg (0,04 mmol) 4-(furan-3-yl)-6-phenylpyridin-3-ol trong 1,5ml N,N-

2-yl)benzensolfonamit

dimetylformamit, va bd sung 27 mg (0,08 mmol) Cs,COs vao, tiép d6 1a khudy & nhiét do
trong phong trong 10 phit. Sau d6, bd sung 15 mg (0,04 mmol) 3-xyano-4-flo-N-(thiazol-2-
yl)benzensulfonamit vao, va khudy dung dich & nhiét do trong phong trong 3 gid. Sau khi
két thiic phan tmg nhu dugc kiém tra boi TLC, loai bé dung méi, va pha lodng nguyén liéu
con lai bing etyl axetat va rira bang natri clorua bdo hoa. Gom 16p hitu co, lam kho bang
magie sulfat dé loai bé nudc, va c6 dudi ap suét giam, va tinh ché phan cin bang sic ky cot
(dung mdi hién anh: etyl axetat = 100%) dé thu dugc 16,0 mg (80% hiéu sut) hop chét néu

trong dé muc.

'"H NMR (CDCls, 500MHz) & 8,48 (1H), 7,98 (3H), 7,93 (1H), 7,91 (1H), 7,51 (3H),
7,46 (1H), 7,13 (1H), 6,82 (2H), 6,59 (1H)

Vi du 2: Pidu ché 3-xyano-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-
yloxy)-N-(thiazol-2-yl)benzensulfonamit
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Hoa tan 10 mg (0,04 mmol) 4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-ol trong
1,5ml N,N-dimetylformamit, va b6 sung 26 mg (0,08 mmol) Cs,COj3 vao, tiép d6 1a khudy &
nhiét do trong phong trong 10 phut. Sau d6, bd sung 15 mg (0,04 mmol) 3-xyano-4-flo-N-
(thiazol-2-yl)benzensulfonamit vao, va khudy dung dich & nhiét do trong phong trong 3 gio.
Sau khi két thic phan tng nhu duoc kiém tra béi TLC, loai bo dung moéi, va pha lodng
nguyén liéu con lai bing etyl axetat va dugc rira bing natri clorua bio hoa. Gom 16p hitu co,
lam kho bing magie sulfat dé loai bo nude, va c6 dudi ap sudt giam, va tinh ché phan cin
bang sic ky cot (dung mdi hién anh: etyl axetat = 100%) dé thu dugc 17,1 mg (83% hiéu

suit) hop chét néu trong dé muc.
'H NMR (CDCls, 500MHz) & 8,61 (1H), 8,13 (1H), 8,01 (2H), 7,92 (1H), 7,81 (1H),
7.66 (1H), 7,48 (3H), 7,12 (1H), 6,73 (1H), 6,59 (1H), 6,35 (1H), 3,93 (3H)

Vi du 3: Piéu ché 3-xyano-4-(4-(furan-3-yl)-6-phenylpyridin-3-yloxy)-N-(1,2,4-

thiadiazol-5-yl)benzensulfonamit

Thu duge 17,6 mg (88% hiéu sudt) hop chét néu trong d& muc theo cach gibng nhu
dugc md ta trong Vi du 1, chi khic la 3-xyano-4-flo-N-(1,2,4-thiadiazol-5-
yl)benzensulfonamit  dugc st  dung thay cho  3-xyano-4-flo-N-(thiazol-2-

yl)benzensulfonamit.

'"H NMR (CDCl;, 500MHz) & 8,49 (1H), 8,23 (1H), 8,16 (1H), 8,11 (1H), 8,07 (2H),
7,99 (2H), 7,60 (1H), 7,51 (2H), 7,46 (1H), 7,01 (1H), 6,92 (1H)

Vi du 4: Diéu ché 3-xyano-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-
yl)oxy)-N-(1,2,4-thiadiazol-5-yl)benzensulfonamit
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Thu duoc 16,7 mg (81% hiéu suit) hop chét néu trong d& muc theo cach gidng nhu
dugc mo6 ta trong vi du 2, chi khidc 1a 3-xyano-4-flo-N-(1,2,4-thiadiazol-5-
yl)benzensulfonamit ~ dugc st  dung thay cho  3-xyano-4-flo-N-(thiazol-2-

yl)benzensulfonamit.

'"H NMR (CDCls, 500MHz) & 8,71 (1H), 8,10 (3H), 8,08 (1H), 7,97 (1H), 7,94 (1H),
7,51 (2H), 7,48 (1H), 7.38 (1H), 6,93 (1H), 6,37 (1H), 3,89 (3H)

Vi du 5: Piéu ché 3-xyano-4-(6-(3-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-

(thiazol-2-yl)benzensulfonamit

F
o H
N
Ny F)
SWEARS
~
(0]
// CN
0

Hoa tan 100 mg (0,22 mmol) 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit trong 2,4 ml 1,4-dioxan, va b6 sung 33,6 mg (0,24 mmol)
axit (3-flophenyl)boronic vao, va sau dé6 bd sung 8,3 mg (3% mol) Pd(PPhs),, 76,2 mg (0,72
mmol) Na,COs, va 2,4ml H,O vao. Sau khi phan ung voi thiét bi phan tng vi séng & 120°C
trong 5 phit, loai bo dung mdi, va pha loang nguyén liéu con lai bing etyl axetat va tach 16p
hitu co ra, va rira bing natri clorua bdo hoa. Gom 16p hitu co, lam khd bing magie sulfat dé
loai bd nude, va cd dudi 4p suat giam, va tinh ché phin cin bang sic ky cot (dung méi hién

anh, hexan:etyl axetat = 1:1) dé thu dugc 80mg (70% hiéu suat) hop chét néu trong d& muc.

"H NMR (CDCls, S00MHz) & 8,51 (s, 1H), 8,23 (s, 1H), 8,06 (s, 1H), 7,96 (d 1H),
7,92 (s, 1H), 7,79 (d, 1H), 7,73 (d, 1H), 7,54 (s, 1H), 7,49 (m, 1H), 7,18 (m, 1H), 7,11 (s,
1H), 6,90 (d, 1H), 6,86 (s, 1H), 6,58 (s, 1H)

Vi du 6: Pidu ché 3-xyano-4-(6-(2-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu duoc 68 mg (60% hiéu sut) hop chit néu trong dé muc theo cach gidng nhu
dugc md ta trong vi du 5, chi khac 1a axit (2-flophenyl)boronic dugc st dung thay cho axit
(3-flophenyl)boronic.

'H NMR (CD;OD/CDCls, 500MHz) & 8,22 (s, 1H), 7,98 (s, 1H), 7,87 (s, 2H), 7,74
(d, 1H), 7,53 (t, 1H), 7,29 (s, 1H), 7,22 (m, 1H), 7,05 (t, 1H), 7,98 (t, 1H), 6,73 (d, 1H), 6,70
(d, 1H), 6,64 (s, 1H), 6,34 (d, 1H)

Vi du 7: Didu ché 3-xyano-4-(6-(4-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-

(thiazol-2-yl)benzensulfonamit

Thu duge 74 mg (65% hiéu sudt) hop chét néu trong d& muc theo cach gidng nhu
duoc md ta trong vi du 5, chi khac 1a axit (4-flophenyl)boronic duge sir dung thay cho axit

(3-flophenyl)boronic.
'H NMR (CD;OD/CDCls, 500MHz) & 8,19 (s, 1H), 7,99 (s, 1H), 7,92 (d, 2H), 7,75
(d, 2H), 7,50 (d, 1H), 7,68 (m, 2H), 6,98 (t, 1H), 6,73 (m, 3H), 6,35 (d, 1H)

Vi du 8: Diéu ché 3-xyano-4-(4-(furan-3-yl)-6-(3-(triflometyl)phenyl)pyridin-3-
yloxy)-N-(thiazol-2-yl)benzensulfonamit

Thu duoc 63 mg (50% hiéu suét) hop chét néu trong d& muc theo cach gidng nhu

duoc mo ta trong vi du 5, chi khéc 12 axit (3-(triflometyl)phenyl)boronic dugc sir dung thay
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cho axit (3-flophenyl)boronic.

'H NMR (CDCls, 500MHz) & 8,49 (s, 1H), 8,28 (s, 1H), 8,22 (m, 2H), 8,08 (s, 1H),
7,97 (s, 1H), 7,94 (d, 1H), 7,73 (d, 1H), 7,60 (m, 1H), 7,01 (d, 1H), 6,88 (s, 1H), 6,85 (d,
1H), 6,53 (d, 1H)

Vi du 9: Diéu ché 3-xyano-4-(2'-flo-4-(furan-3-yl)-2,4'-bipyridin-5-yloxy)-N-

(thiazol-2-yl)benzensulfonamit

Thu dugc 74 mg (65% hiéu suit) hop chat néu trong dé muc theo cach gidng nhu
dugc md ta trong vi du 5, chi khéc 1a axit (2-flopyridin-4-yl)boronic dugc str dung thay cho
axit (3-flophenyl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,19 (s, 1H), 8,00 (d, 1H), 7,95 (s, 1H), 7,90
(s, 1H), 7,78 (s, 1H), 7,68 (d, 1H), 7,63 (d, 1H), 7,40 (s, 1H), 6,70 (d, 1H), 6,66 (s, 1H),
6,58 (d, 1H), 6,33 (d, 1H)

Vi du 10: Diéu ché 3-xyano-4-(2'-flo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-

(thiazol-2-yl)benzensulfonamit

Thu dugc 63 mg (55% hiéu suit) hop chit néu trong d& muc theo cach gibng nhu
dugc mo ta trong vi du 5, chi khéc 1a axit (2-flopyridin-3-yl)boronic dugc sir dung thay cho
axit (3-flophenyl)boronic.

'H NMR (CDCls, 500MHz) & 8,59 (t, 1H), 8,50 (s, 1H), 8,32 (d, 1H), 8,26 (d, 1H),
8,06 (s, 1H), 8,99 (d, 1H), 7,53 (s, 1H), 7,40 (t, 1H), 7,10 (d, 1H), 6,87 (d, 1H), 6,86 (s, 1H),
6,59 (d, 1H)

Vi du 11: Didu ché 3-xyano-4-(6'-flo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-
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(thiazol-2-yl)benzensulfonamit

CN

Thu duge 69 mg (60% hiéu sudt) hop chit néu trong dé muc theo cach gidng nhu
dugc mo ta trong vi du 5, chi khéc 14 axit (6-flopyridin-3-yl)boronic dugc str dung thay cho

axit (3-flophenyl)boronic.

'H NMR (CDCls, 500MHz) & 8,84 (s, 1H), 8,51 (t, 1H), 8,48 (s, 1H), 8,24 (s, 1H),
8,06 (s, 1H), 7,97 (d, 1H), 7,92 (s, 1H), 7,54 (s, 1H), 7,09 (m, 2H), 6,87 (m, 2H), 6,59 (d,
1H)

Vi du 12: Diéu ché 3-xyano-4-(2',6"-diflo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-

(thiazol-2-yl)benzensulfonamit

Thu dugc 59 mg (50% hiéu suit) hop chét néu trong dé muc theo cach giéng nhu
dugc md ta trong vi du 5, chi khéc 1a axit (2,6-diflopyridin-3-yl)boronic dugc sir dung thay
cho axit (3-flophenyl)boronic.

'"H NMR (CDCls, 500MHz) & 8,73 (q, 1H), 8,48 (s, 1H), 8,25 (d, 1H), 8,11 (s, 1H),
8,06 (s, 1H), 7,99 (dd, 1H), 7,67 (m, 1H), 7,11 (d, 1H), 7,04 (dd, 1H), 6,88 (d, 1H), 6,85 (s,
1H), 6,60 (d, 1H)

Vi du 13: Diéu ché 3-xyano-4-(4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit
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Thu dugce 66 mg (60% hiéu sudt) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 5, chi khéc 1a axit pyridin-3-ylboronic dugc sir dung thay cho axit
(3-flophenyl)boronic.

'H NMR (CDsOD/CDCls, 500MHz) 8 9,67 (s, 1H), 9,20 (d, 1H), 8,79 (d, 1H), 8,42
(s, 1H), 8,34 (s, 1H), 8,21 (s, 1H), 8,08 (s, 1H), 8,05 (d, 1H), 7,94 (d, 1H), 7,47 (s, 1H), 6,98
(s, 1H), 6,88 (s, 1H), 6,79 (d, 1H), 6,48 (d, 1H)

Vi du 14: Piéu ché 3-xyano-4-(4-(furan-3-yl)-2,4"-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit

Thu dugc 61 mg (55% hiéu suit) hop chit néu trong d& muc theo cach gibng nhu
duoc mo ta trong vi du 5, chi khéc 1a axit pyridin-4-ylboronic dugc sir dung thay cho axit

(3-flophenyl)boronic.

'H NMR (CD;0D/CDCl;, 500MHz) & & 8,76 (d, 2H), 8,57 (s, 1H), 8,43 (s, 1H),
8,37 (d, 2H), 8,29 (d, 1H), 8,17 (s, 1H), 8,03 (d, 1H), 7,62 (s, 1H), 7,10 (d, 1H), 7,07 (s, 1H),
7,00 (d, 1H), 6,73 (d, 1H)

Vi du 15: Didu ché 3-xyano-4-(4-(furan-3-yl)-6-(pyrimidin-5-yl)pyridin-3-yloxy)-N-

(thiazol-2-yl)benzensulfonamit

Thu duge 66 mg (60% hiéu sudt) hop chit néu trong dé muc theo cach giéng nhu
dugc mo ta trong vi du 5, chi khéac 13 axit (pyrimidin-5-yl)boronic dugc st dung thay cho

axit (3-flophenyl)boronic.

'"H NMR (CD;0D/CDCls, 500MHz) & 9,38 (s, 2H), 9,22 (s, 1H), 8,43 (s, 1H), 8,20
(s, 1H), 8,00 (s, 2H), 7,92 (m, 1H), 7,46 (s, 1H), 6,87 (s, 2H), 6,84 (s, 1H), 6,76 (m, 1H),
6,48 (s, 1H)
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Vi du 16: Diéu ché 3-xyano-4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit
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Hoa tan 20,0 mg 4,6-di(furan-3-yl)pyridin-3-ol va 24,9 mg 3-xyano-4-flo-N-
(thiazol-2-yl)benzensulfonamit trong DMF, va bd sung 86,0 mg (3,0 dwong lugng) Cs,CO;3
(86,0mg, 3,0 duong lugng) vao. Sau khi phan ung & nhiét do trong phong trong 2 gid, cho
hén hop thu duoc phan tng & 60°C trong 16 gid. Loai bo dung mdi bing cach co dudi ap
suat giam. X ly AS véi EA/H,0, xtr ly 16p etyl axetat bdng magie sulfat, va cd dudi 4p suét
giam. Tach phén cin bing PLC (dung mdi hién anh, EA:n-Hex = 1:4) d thu dugc 10,Img
(24% hiéu suat) hop chit néu trong d& muc.

"H NMR (CDs;OD/CDCls, 500MHz) & 8,39 (s, 1H), 8,24 (s, 2H), 8,09 (s, 1H), 8,00
(s, 1H), 7,96 (s, 1H), 7,63 (s, 1H), 7,60 (s, 1H), 7,10 (d, 1H), 7,07 (s, 1H), 7,01 (s, 1H), 6,89
(m, 1H), 6,71 (s, IH)

Vi du 17: DPidu ché 4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-3-flo-N-(thiazol-2-

yl)benzensulfonamit

Thu dugc 7,8 mg (18% hidu suit) hop chét néu trong dé muc theo céch gidng nhu
duoc md ta trong Vi du 16, chi khac 1a N-(tert-butyl)-3,4-flo-N-(thiazol-2-
yDbenzensulfonamit  dugc s dung thay cho  3-xyano-4-flo-N-(thiazol-2-

yl)benzensulfonamit.

'H NMR (CDCls, 500MHz) & 8,41 (s, 1H), 8,21 (s, 1H), 8,18 (s, 1H), 7,81 (d, 1H),
7,76 (s, 1H), 7,69 (d, 1H), 7,58 (s, 1H), 7,54 (s, 1H), 7,18 (m, 1H), 7,12 (d, 1H), 7,06 (s,
1H), 6,90 (s, 1H), 6,58 (d, 1H)

Vi du 18: Didu ché 3-xyano-4-((2'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,3"-bipyridin]-
5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Hoa tan 10 mg 4-((6-clo-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit trong DMF/H,0=1:1 (0,46 mL), va bd sung 3,2 mg axit (2-
flopyridin-3-yl)boronic, 0,8mg Pd(PPhs)s va 7,4 mg Na,CO; vao. Sau khi phan ung véi
thiét bi phan Gng vi séng & nhiét do 120°C trong 5 phut, loai bd DMF bing cach ¢b dudi 4p
sudt giam. Sau khi chiét bing EA, xir ly phan chiét bang MgSOy va c6 dudi 4p suét giam.
Téch phan cin biang PLC (dung méi hién anh, EA) dé thu duoc 3,2 mg (28% hiéu suit) hop

chat néu trong d€ muc.

'H NMR (CD;0D, 500MHz) & 8,79 (s, 1H), 8,63 (t, 1H), 8,31 (d, 1H), 8,14 (d, 1H),
8,07 (s, 1H), 7,98 (dd, 1H), 7,52 (t, 1H), 7,39 (d, 1H), 7,14 (d, 1H), 7,00 (d, 1H), 6,76 (d,
1H), 6,41 (d, 1H), 3,89 (s, 3H)

Vi du 19: Pidu ché 3-xyano-4-((6'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-
5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

CN

Thu dugc 4,2 mg (37% hiéu suat) hop chit néu trong dé muc theo céch gidng nhu
dugc md ta trong Vi du 18, chi khac 1a axit (6-flopyridin-3-yl)boronic dugc sir dung thay
cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CDs0D, 500MHz) & 8,95 (s, 1H), 8,75 (s, 1H), 8,67 (t, 1H), 8,13 (s, 1H),
7,96 (m, 2H), 7,39 (s, 1H), 7,22 (d, 1H), 7,14 (d, 1H), 6,98 (d, 1H), 6,76 (d, 1H), 6,40 (d,
1H), 3,88 (s, 3H)

Vi du 20: Piéu ché 3-xyano-4-((4-(furan-3-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit
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Thu duogc 34 mg (31% hiéu suat) hop chit néu trong d& muc theo céch gibng nhu
dugc mo ta trong vi du 5, chi khéc 1a axit (thiophen-3-yl)boronic dugc st dung thay cho axit

(3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 8,43 (s, 1H), 8,26 (s, 1H), 8,13 (s, 2H), 8,10 (s, 1H),
8,00 (dd, 1H), 7,79 (d, 1H), 7,61 (s, 1H), 7,54 (dd, 1H), 7,12 (d, 1H), 7,02 (s, 1H), 6,94 (d,
1H), 6,75 (d, 1H)

Vi du 21: Diéu ché 3-flo-4-((4-(1-metyl-1H-pyrazol-5-yl)-[2,3"-bipyridin]-5-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Hoa tan 10 mg (0,02mmol) 4-((6-clo-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-flo-N-(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va bd
sung 3,9 mg (0,03 mmol) axit (pyridin-3-yl)boronic vao, va sau d6 bd sung 2,4 mg (10%
mol) Pd(PPhs)s, 6,8 mg (0,64 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan ting véi thiét
bi phan ung vi séng & nhiét dd 120°C trong 10 phut, loai bd dung mdi, va pha lodng nguyén
lidu con lai bang etyl axetat va tach 16p hitu co ra, va rira bang natri clorua bdo hoa. Gom
16p hitu co, 1am kho bang magie sulfat dé loai bé nudc, va c6 dudi ap suit giam, va tinh ché
phin cin bing sic ky cot (dung mdi hién anh, hexan:etyl axetat = 3:1) d& thu dugc 5 mg

(45% hiéu suit) hop chit néu trong dé muc.

'"H NMR (CD;0D, 500MHz) & 9,23 (s, 1H), 8,80 (d, 1H), 8,60 (s, 1H), 8,53 (m,
1H), 8,10 (s, 1H), 7,70 (m, 1H), 7,67(m, 1H), 7,62 (m, 1H), 7,43 (s, IH), 7,13 (m, 2H), 6,76
(m, 1H), 6,45 (s, 1H), 3,87 (s, 3H)

Vi du 22: Piéu ché 3-flo-4-((4-(1-metyl-1H-pyrazol-5-y1)-6-(thiophen-3-yl)pyridin-
3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duge 5 mg (45% hi¢u suat) hop chat néu trong d& muc theo cach gibng nhu
dugc mo ta trong vi du 21, chi khéc 1a axit (thiophen-3-yl)boronic dugc st dung thay cho
axit (pyridin-3-yl)boronic.

'H NMR (CD;0D/CDCls;, 500MHz) & 8,45 (s, 1H), 8,23 (s, 1H), 8,09 (s,1H), 7,92
(m, 1H), 7,59(m, 4H), 7,40 (s, 1H), 7,12 (m, 1H), 7,03 (m, 1H), 6,76 (m, 1H), 6,40 (s, 1H),
3,85 (s, 3H)

Vi du 23: Diéu ché 3-xyano-4-((6-(4-flophenyl)-4-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Hoa tan 10 mg (0,02 mmol) 4-((6-clo-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va bd
sung 4,4 mg (0,03 mmol) axit (4-flophenyl)boronic vao, va sau d6 bd sung 2,4 mg (10%
mol) Pd(PPh3)s, 6,7 mg (0,6 mmol) NayCOs, va 1 ml H,O vao. Sau khi phan ting véi thiét bi
phan ung vi séng & nhiét do 120°C trong 10 phut, loai bd dung méi, va pha lodng nguyén
liéu con lai bang etyl axetat va tach I6p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, 1am kho bang magie sulfat dé loai bé nudc, va c6 dudi 4p suat giam, va tinh ché
phan cin bing sic ky cot (dung méi hién anh, hexan:etyl axetat = 3:1) dé thu duoc 5 mg

(45% hiéu suét) hop chét néu trong dé muc.

'H NMR (CD;OD, 500MHz) & 8,72 (s, 1H), 8,14 (m, 3H), 8,03 (s, 1H), 7,94 (m,
1H), 7,37 (d, 1H), 7,23 (m, 2H), 7,13 (m, 1H), 6,94 (m, 1H), 6,74 (d, 1H), 3,87 (s, 3H)

Vi du 24: Diéu ché 3-xyano-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duge 5 mg (45% hiéu sudt) hop chét néu trong dé muc theo cach gidng nhu
dugc mo ta trong vi du 23, chi khéc la axit (pyridin-2-yl)boronic dugc sir dung thay cho axit
(4-flophenyl)boronic.

'"H NMR (CD;OD/CDCls, 500MHz) 8 8,79 (s, 1H), 8,12 (s, 1H), 7,98 (m, 3H), 7,52
(m, 1H), 7,38 (m, 2H), 7,29 (m, 1H), 7,13 (m, 1H), 6,99 (m, 1H), 6,75 (d, 1H), 6,39 (s, 1H),
3,88 (s, 3H)

Vi du 25: Diéu ché 3-xyano-4-((6-(furan-3-yl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-
3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugc 5 mg (47% hiéu suat) hop chat néu trong dé& muc theo cach giéng nhu
dugc md ta trong vi du 23, chi khéc 1a axit (furan-3-yl)boronic dugc sir dung thay cho axit

(4-flophenyl)boronic.

'"H NMR (CD;0D/CDCls, 500MHz) & 8,61 (s, 1H), 8,23 (s, 1H), 8,11 (s, 1H), 7,93
(m, 1H), 7,84 (s, 1H), 7,62 (s, 1H), 7,36 (d, 1H), 7,13 (d, 1H), 7,05 (d, 1H), 6,92 (d, 1H),
6,75 (d, 1H), 6,35 (d, 1H), 3,86 (s, 3H)

Vi du 26: Diéu ché 3-xyano-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugc 5 mg (45% hiéu suit) hop chét néu trong dé& muc theo cach gidng nhu

dugc mo ta trong vi du 23, chi khéc la axit (pyridin-3-yl)boronic dugc str dung thay cho axit
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(4-flophenyl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,72 (s, 1H), 7,95 (d, 2H), 7,93 (m, 3H),
7,50 (m, 1H), 7,37 (s, 1H), 7,22 (m, 1H), 7,13 (m, 1H), 6,95 (d, 1H), 6,75 (d, 1H), 6,39 (s,
1H), 3,88 (s, 3H)

Vi du 27: Diéu ché 3-xyano-4-((2'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,4"-bipyridin]-
5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugc 5 mg (44% hiéu sudt) hop chét néu trong d& muc theo cach gidng nhu
dugc md ta trong vi du 23, chi khac la axit (2-flopyridin-4-yl)boronic dugc st dung thay
cho axit (4-flophenyl)boronic.

'"H NMR (CD;OD/CDCls, 500MHz) & 8,78 (s, 1H), 8,33 (m, 1H), 8,26 (s, 1H), 8,14
(d, 1H), 8,06 (m, 1H), 7,98 (m, 1H), 7,83 (s, 1H), 7,39 (m, 1H), 7,12 (d, 1H), 6,99 (d, 1H),
6,73 (m, 1H), 6,41 (d, 1H), 3,88 (s, 3H)

Vi du 28 Diéu ché 4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit

Thu dugc 2,8 mg (78% hiéu suat) hop chét néu trong d& muyc theo cach gidng nhu
dugc mo6é ta trong Vi du 16, chi khac 1a N-(tert-butyl)-4-flo-N-(thiazol-2-
ylDbenzensulfonamit  dugc st  dung thay cho  3-xyano-4-flo-N-(thiazol-2-
yl)benzensulfonamit.

'H NMR (CD;0D, 500MHz) & 8,22 (s, 1H), 8,16 (s, 1H), 7,96 (s, 1H), 7,91 (s, 1H),
7,87 (d, 2H), 7,58 (s, 1H), 7,55 (s, 1H), 7,05 (m, 3H), 7,00 (dd, 2H), 6,66 (d, 1H)

Vi du 29: Diéu ché 3-xyano-4-((2-flo-6'-phenyl-[3,4"-bipyridin]-3'-yl)oxy)-N-
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(thiazol-2-yl)benzensulfonamit

Hoa tan 10 mg (0,02 mmol) 3-xyano-4-((4-iodo-6-phenylpyridin-3-yl)oxy)-N-
(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va b sung 3,7 mg (0,03
mmol) axit (2-flopyridin-3-yl)boronic vao, va sau d6 bd sung 2,0 mg (10% mol) Pd(PPhs)s,
5,6 mg (0,6 mmol) Na,COs, va 1 ml HyO véao. Sau khi phan tmg véi thiét bi phan ung vi
séng & nhiét do 120°C trong 5 phut, loai bo dung mdi, va pha lodng nguyén liéu con lai
bing etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom 16p hitu co,
lam khd bdng magie sulfat dé loai bd nuéc, va co dudi p sudt giam, va tinh ché phan cin
bang sic ky cot (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu duoc 3 mg (30% hiéu

suat) hop chat néu trong d& muc.
'H NMR (CDs0D, 500MHz) & 8,61 (s, 1H), 8,08 (m, 3H), 8,04 (m, 1H), 7,84 (m,
2H), 7,52 (m, 4H), 7,15 (m, 1H), 6,77 (m, 2H), 6,64 (m, 1H)

Vi du 30: Diéu ché 3-xyano-4-((6-flo-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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3 mg (30% hiéu suét) hop chit néu trong d& muc thu duoc theo cach gidng nhu duge
mo ta trong vi du 29, chi khéc 1a axit (2-flopyridin-5-yl)boronic dugc st dung thay cho axit
(2-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCl;, 500MHz) & 8,52 (s, 1H), 8,35 (m, 1H), 8,15 (m, 1H),
8,05 (m, 2H), 7,99 (m, 1H), 7,92 (m, 1H), 7,86 (m, 1H), 7,52 (m, 2H), 7,45 (m, 1H), 7,11
(m, 1H), 6,86 (m, 1H), 6,72 (m, 1H), 6,64 (m, 1H)

Vi du 31: Didu ché 3-xyano-4-((2'-flo-6-phenyl-[4,4"-bipyridin]-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu duoc 3 mg (30% hiéu suat) hop chit néu trong d& muc theo cach giébng nhu
dugc md ta trong vi du 29, chi khéc 1a axit (2-flopyridin-4-yl)boronic dugc st dung thay
cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCls;, 500MHz) & 8,63 (s, 1H), 8,11 (m, 1H), 8,08 (m, 2H),
8,02 (m, 2H), 7,93 (m, 1H), 7,52 (m, 3H), 7,12 (m, 1H), 6,91 (m, 1H), 6,71 (m, 3H)
Vi du 32: Didu ché 3-xyano-4-((6-flo-5-metyl-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit

Thu duoc 3 mg (30% hiéu sudt) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 29, chi khéc Ia axit (6-flo-5-metylpyridin-3-yl)boronic dugc str dung

thay cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CDs;OD/CDCls, 500MHz) & 8,57 (s, 1H), 8,22 (m, 1H), 8,13 (m, 1H),
8,07 (m, 2H), 8,05 (m, 1H), 8,01 (m, 1H), 7,91 (m, 1H), 7,52 (m, 3H), 7,11 (m, 1H), 6,85
(m, 1H), 6,72 (m, 1H), 2,29 (s, 3H)

Vi du 33: Diéu ché 3-xyano-4-((6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit
Vs, -
Ny s, Ay
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Thu duge 3 mg (30% hiéu sudt) hop chit néu trong d& muc theo cach gibng nhu

dugc mo ta trong vi du 29, chi khéc 1a axit pyridin-3-ylboronic dugc st dung thay cho axit
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(2-flopyridin-3-yl)boronic.
'H NMR (CD;OD/CDCls, 500MHz) & 8,05 (m, 1H), 8,65 (s, 1H), 8,50 (m, 1H),
8,12 (m, 5H), 7,92 (m, 1H), 7,48 (m, 4H), 7,12 (m, 1H), 6,98 (d, 1H), 6,74 (d, 1H)

Vi du 34: Didu ché 3-xyano-4-((6-phenyl-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu duoc 3 mg (30% hiéu sudt) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 29, chi khéc la axit (pyrimidin-5-yl)boronic dugc sir dung thay cho
axit (2-flopyridin-3-yl)boronic.

"H NMR (CD;0D/CDCls, 500MHz) & 9,13 (m, 3H), 8,65 (s, 1H), 8,19 (m, 2H),
8,12 (m, 2H), 7,99 (m, 1H), 7,51 (m, 3H), 7,10 (m, 1H), 7,06 (m, 1H), 6,72 (m, 1H)
Vi du 35: Didu ché 4-((3'-clo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-3-xyano-N-

(thiazol-2-yl)benzensulfonamit
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Thu dugc 3 mg (30% hiéu sudt) hop chat néu trong d& muc theo cach gidng nhu
dugc md ta trong vi du 29, chi khéc l1a axit (3-clopyridin-4-yl)boronic dugc st dung thay
cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,55 (m, 1H), 8,26 (m, 1H), 8,10 (m, 1H),
7,99 (m, 3H), 7,72 (m, 1H), 7,66 (m, 1H), 7,57 (m, 1H), 7,50 (m, 2H), 7,44 (m, 1H), 7,13
(m, 2H), 6,75 (m, 1H)

Vi du 36: Didu ché 3-xyano-4-((2',3'-diclo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu dugc 3 mg (30% hi¢u suét) hop chat néu trong d& muc theo cach gibng nhu
dugc md ta trong vi du 29, chi khéac la axit (2,3-diclopyridin-4-yl)boronic dugc sir dung

thay cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD;OD/CDCls, 500MHz) & 8,54 (m, 1H), 8,26 (m, 1H), 8,08 (m, 1H),
7,99 (m, 3H), 7,72 (m, 1H), 7,56 (m, 1H), 7,49 (m, 2H), 7,43 (m, 1H), 7,12 (m, 2H), 6,73
(m, 1H)

Vi du 37: Diéu ché 3-xyano-4-((4-(3,5-dimetylisoxazol-4-yl)-6-phenylpyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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3 mg (30% hi¢u suét) hop chit néu trong dé muc thu duoc theo cach giéng nhu duoc
mo ta trong vi du 29, chi khéc la axit (3,5- dimetylisoxazol-4-yl)boronic dugc str dung thay
cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD;OD/CDCls, 500MHz) & 8,66 (s, 1H), 8,15 (m, 1H), 8,05 (m, 2H),
7,99 (m, 2H), 7,49 (m, 4H), 7,10 (m, 1H), 6,89 (m, 1H), 6,71 (m, 1H), 2,34 (s, 3H), 2,23 (s,
3H)

Vi du 38: Piéu ché 3-xyano-4-((4-(1-metyl-1H-pyrazol-4-yl)-6-phenylpyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duge 3 mg (30% hiéu sudt) hop chét néu trong d& muc thu dugc theo cach
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gidng nhu dugc md ta trong vi du 29, chi khac 1a 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaboran-2-yl)-1H-pyrazol dugc st dung thay cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,45 (m, 1H), 8,27 (m, 1H), 8,20 (m, 2H),
8,05 (m, 3H), 7,98 (m, 1H), 7,50 (m, 2H), 7,47 (m, 1H), 7,10 (m, 1H), 6,94 (m, 1H), 6,71
(m, 1H), 3,89 (s, 2H)

Vi du 39: Diéu ché 3-xyano-4-((6-phenyl-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu duge 3 mg (30% hiéu suit) hop chéit néu trong dé muc theo cach giéng nhu
dugc mo ta trong vi du 29, chi khic la tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaboran-2-
yl)-1H-pyrazol-1-carboxylat dugc sir dung thay cho axit (2-flopyridin-3-yl)boronic.
'H NMR (CD;0D/CDCls, 500MHz) & 8,47 (s, 1H), 8,24 (m, 4H), 8,05 (m, 2H),

7,97 (m, 1H), 7,52 (m, 2H), 7,49 (m, 1H), 7,10 (m, 1H), 6,93 (m, 1H), 6,71 (m, 1H)

Vi du 40: Diéu ché 3-xyano-4-((6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit
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Thu duge 3 mg (30% hiéu suit) hop chit néu trong d& muc theo cach giéng nhu
dugc mo ta trong vi du 29, chi khéc 1a axit (pyridin-4-yl)boronic dugc sur dung thay cho axit
(2-flopyridin-3-yl)boronic.

'H NMR (CDs;OD/CDCls, 500MHz) 8 8,67 (s, 1H), 8,59 (m, 2H), 8,14 (m, 1H),
8,09 (m, 3H), 7,94 (m, 1H), 7,70 (m, 2H), 7,52 (m, 2H), 7,47 (m, 1H), 7,12 (m, 1H), 6,99
(m, 1H), 6,76 (m, 1H)

Vi du 41: Piéu ché 3-xyano-4-((4-(2,5-dimetylthiophen-3-yl)-6-phenylpyridin-3-
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yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

CN

Thu dugce 3 mg (30% hiéu suit) hop chat néu trong dé muc theo cach giéng nhu
dugc mo ta trong vi du 29, chi khéc 1a axit (2,5-dimetylthiophen-3-yl)boronic dugc stir dung

thay cho axit (2-flopyridin-3-yl)boronic.

'"H NMR (CD;OD/CDCl;, 500MHz) & 8,64 (s, 1H), 8,06 (m, 3H), 7,89 (m, 2H),
7,50 (m, 2H), 7,46 (m, 2H), 7,16 (d, 1H), 6,81 (m, 2H), 6,63 (s, 1H), 2,27 (s, 6H)

Vi du 42: Didu ché 3-xyano-4-((4-(5-metylthiophen-2-yl)-6-phenylpyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugce 3 mg (30% hiéu suat) hop chat néu trong dé muc theo cach giéng nhu
dugc md ta trong vi du 29, chi khéc la axit (5-metylthiophen-2-yl)boronic dugc sir dung
thay cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CDs;0OD/CDCls, 500MHz) & 8,54 (s, 1H), 8,27 (s, 1H), 8,10 (m, 1H), 8,07
(m, 3H), 7,74 (m, 1H), 7,72 (m, 2H), 7,50 (m, 1H), 7,47 (m, 1H), 7,45 (m, 2H), 7,13 (m,
1H), 6,75 (d, 1H), 2,13 (s, 3H)

Vi du 43: Diéu ché 3-xyano-4-((4-(2-xyclopropylthiazol-4-yl)-6-phenylpyridin-3-
yloxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duge 3 mg (30% hiéu suit) hop chét néu trong d& muc theo cach gibng nhu
dugc md ta trong vi du 29, chi khac la 2-xyclopropyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaboran-2-yl)thiazol dugc sir dung thay cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD3;OD/CDCls, 500MHz) & 8,54 (s, 1H), 8,48 (s, 1H), 8,24 (s, 1H), 8,05
(d, 1H), 7,97 (m, 1H), 7,88 (s, 1H), 7,64 (m, 1H), 7,55 (m, 2H), 7,50 (m, 1H), 7,13 (d, 1H),
6,93 (d, 1H), 6,74 (m, 1H), 2,33 (m, 1H), 1.61 (m, 4H)

Vi du 44: Didu ché 3-xyano-4-((4-(1-xyclopropyl-1H-pyrazol-4-yl)-6-
phenylpyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu dugc 3 mg (30% hidu suit) hop chit néu trong dé muc theo cach giéng nhu
dugc md ta trong vi du 29, chi khac 1a 1-xyclopropyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaboran-2-yl)-1H-pyrazol dugc st dung thay cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCls;, 500MHz) & 8,56 (s, 1H), 8,23 (s, 1H), 8,08 (m, 1H), 8,00
(m, 2H), 7,74 (m, 1H), 7,72 (m, 1H), 7,66 (m, 1H), 7,56 (m, 2H), 7,29 (m, 1H), 7,13 (m,
2H), 6,75 (d, 1H), 2,32 (m, 1H), 1,61 (m, 4H)

Vi du 45: Didu ché 3-xyano-4-((4-(furan-3-yl)-6-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu duoce 32 mg (30% hiéu suat) hop chét néu trong dé muc theo cach gidng nhu
dugc mo ta trong vi du 5, chi khéc 1a axit (1H-pyrzol-4-yl)boronic dugc st dung thay cho
axit (3-flophenyl)boronic.

'H NMR (CDCl;, 500MHz) & 8,53 (t, 1H), 8,36 (s, 1H), 8,28 (s, 1H), 8,09 (d, 2H),
7,80 (d, 1H), 7,67 (d, 1H), 7,52 (s, 1H), 7,36 (t, 1H), 7,09 (d, 1H), 7,00 (t, 1H), 6,87 (s, 1H),
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6,56 (d, 1H)

Vi du 46: Didu ché 3-xyano-4-((4-(furan-3-yl)-6-(1-metyl-1H-pyrazol-4-yl)pyridin-
3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugc 29mg (26% hiéu suat) hop chat néu trong dé muc thu duoc theo cach
gidng nhu duoc mo ta trong vi du 5, chi khic 1a 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaboran-2-yl)-1H-pyrzol dugc st dung thay cho axit (3-flophenyl)boronic.

'H NMR (CD;OD, 500MHz) & 8,89 (s, 1H), 8,61 (m, 1H), 8,33 (s, 1H), 8,23 (s,
1H), 8,20 (s, 1H), 7,79 (dd, 1H), 7,68 (d, 1H), 7,63 (s, 1H), 7,20 (dd, 1H), 7,13 (m, 3H),
6,75 (d, 1H)

Vi du 47: Diéu ché 3-flo-4-((2'-flo-4-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit

Hoa tan 10,0 mg 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-flo-N-(thiazol-2-
yl)benzensulfonamit trong 1,4-dioxan/H,0=1:1 (0,48mL), va bd sung 3,2 mg axit 2-
flopyridin-3-yl)boronic, 0,84 mg Pd(PPhs)s va 7,7 mg Na,CO; vao. Sau khi phan tung vai
thiét bi phan tng vi séng & nhiét do 120°C trong 5 phut, loai bd 1,4-dioxan bang cach co
dudi ap suat giam. Sau khi chiét bing etyl axetat, xir Iy phan chiét bing MgSOs, va c6 dudi
ap sudt giam. Tinh ché phdn cin bing PLC (dung mdi hién anh, EA:n-Hex = 2:1) dé thu
duoc 3,9 mg (34% hiéu suat) hop chit néu trong dé muc.

'"H NMR (CD,0D, 500MHz) & 8,39 (s, 1H), 8,27 (s, 2H), 8,10 (s, 1H), 8,06 (s, 1H),
7,99 (d, 1H), 7,83 (s, 1H), 7,63 (s, 1H), 7,60 (s, 1H), 7,54 (s, 1H), 7,10 (d, 1H), 7,02 (s, 1H),
6,93 (d, 1H), 6,73 (d, 1H)

Vi du 48: Didu ché 3-flo-4-((6'-flo-4-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-
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(thiazol-2-yl)benzensulfonamit

Thu duge 3,9 mg (34% hiéu suit) hop chat néu trong d& muc theo cach gidng nhu
duoc md ta trong vi du 47, chi khéc 1a axit (6-flopyridin-3-yl)boronic dugc st dung thay
cho axit (2-flopyridin-3-yl)boronic.

'"H NMR (CDCls, 500MHz) & 8,29 (s, 1H), 8,00 (s, 1H), 7,97 (s, 1H), 7,94 (s, 1H),
7,71 (d, 1H), 7,66 (d, 1H), 7,62 (s, 1H), 7,56 (t, 1H), 7,54 (s, 1H), 7,38 (d, 1H), 6,89 (¢, 1H),
6,83 (s, 1H), 3,98 (s, 3H)

Vi du 49: Diéu ché 3-xyano-4-((6-flo-[3,2":4',3"-terpyridin]-5"-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit

Hoa tan 10 mg (0,02 mmol) 4-((6'-clo-[3,4'-bipyridin]-3'-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va bd sung 4,5 mg (0,03
mmol) axit (6-flopyridin-3-yl)boronic vao, va sau d6 bd sung 2,4 mg (10% mol) Pd(PPhs)s,
6,7 mg (0,6 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan Gmg vd&i thiét bi phan ung vi
soéng ¢ nhiét do 120°C trong 10 phut, loai bo dung moi, va pha lodng nguyén liéu con lai
bing etyl axetat va téch 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom 16p hitu co,
lam kho bang magie sulfat dé loai bo nude, va cd dudi dp suét giam, va tinh ché phan cin
bang sdc ky cot (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu dwoc 3 mg (27% hiéu

sudt) hop chit néu trong dé muc.

'H NMR (CDsOD, 500MHz) & 8,97 (d, 1H), 8,82 (s, 1H), 8,70 (m, 2H), 8,52 (m,
1H), 8,21 (m, 1H), 8,13 (m, 2H), 7,79 (m, 1H), 7,39 (m, 1H), 7,48 (m, 1H), 7,23 (m, 1H),
7,14 (m, 1H), 7,00 (d, 1H), 6,75 (d, 1H)

Vi du 50: Diéu ché 3-xyano-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-
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(thiazol-2-yl)benzensulfonamit

Thu duge 3 mg (30% hiéu sudt) hop chit néu trong d& muc theo cach gidng nhu
duoc mo ta trong vi du 49, chi khéc 1 axit (3-flophenyl)boronic dugc sir dung thay cho axit
(6-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCl;, 500MHz) & 8,80 (d, 1H), 8,67 (s, 1H), 8,50 (m, 1H),
8,15 (m, 3H), 7,94 (m, 3H), 7,52 (m, 2H), 7,22 (m, 1H), 7,13 (m, 1H), 6,99 (d, 1H), 6,75 (d,
1H)

Vi du 51: Didu ché 3-xyano-4-((2-flo-[3,2"4',3"-terpyridin]-5'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit

Thu dugc 3 mg (30% hiéu sudt) hop chat néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 49, chi khéc la axit (2-flopyridin-3-yl)boronic dugc sir dung thay
cho axit (6-flopyridin-3-yl)boronic.

'"H NMR (CD;OD/CDCls, 500MHz) & 8,79 (s, 1H), 8,74 (s, 1H), 8,62 (m, 1H), 8,52
(m, 1H), 8,30 (m, 1H), 8,14 (m, 3H), 7,96 (m, 1H), 7,51 (m, 2H), 7,13 (d, 1H), 7,03 (d, 1H),
6,74 (d, 1H)

Vi du 52: Diéu ché 3-xyano-4-((6'-(2-flophenyl)-[3,4"-bipyridin]-3'-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu duge 3 mg (30% hiéu sut) hop chét néu trong dé muc thu duogc theo cach
gidng nhu dugc mé ta trong vi du 49, chi khéc 1a axit (2-flophenyl)boronic dugc sir dung
thay cho axit (6-flopyridin-3-yl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,78 (m, 1H), 8,69 (s, 1H), 8,51 (d, 1H),
8,13 (s, 1H), 8,09 (d, 1H), 8,03 (m, 2H), 7,96 (m, 1H), 7,49 (m, 2H), 7,45 (m, 1H), 7,34 (m,
1H), 7,10 (m, 1H), 7,00 (d, 1H), 6,71 (m, 1H)

Vi du 53: Diéu ché 3-xyano-4-((2,6-diflo-[3,2":4',4"-terpyridin]-5'-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit

Hoa tan 10 mg (0,02 mmol) 4-((6-clo-[4,4'-bipyridin]-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va bd sung 5 mg (0,03
mmol) axit (2,6-diflopyridin-3-yl)boronic vao, va sau d6 bd sung 2,4 mg (10% mol)
Pd(PPhs)s, 6,7 mg (0,6 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan (g véi thiét bi
phan tng vi séng & nhiét do 120°C trong 10 phut, loai bo dung moi, va pha lodng nguyén
liéu con lai bang etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, 1am kho bang magie sulfat dé loai bo nudc, va c¢6 dudi ap sudt giam, va tinh ché
phan cin bing sic ky ¢t (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu dugc 2 mg

(19% hiéu suat) hop chit néu trong d& muc.

'"H NMR (CD;0D, 500MHz) & 8,76 (m, 2H), 8,59 (m, 2H), 8,15 (s, 1H), 8,10 (s,
1H), 7,96 (d, 1H), 7,66 (m, 2H), 7,20 (m, 1H), 7,12 (m, 1H), 7,04 (d, 1H), 6,74 (m, 1H)

Vi du 54: Didu ché 4-((4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-

N-(thiazol-2-yl)benzensulfonamit
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Hoa tan 10 mg (0,04 mmol) 4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-ol trong 3
ml N,N-dimetylformamit, va b6 sung 32 mg (0,1 mmol) Cs,COs vao, tiép d6 la khudy &
nhiét do trong phong trong 10 phut. Sau d6, bd sung 11 mg (0,04 mmol) 3-xyano-4-flo-N-
(thiazol-2-yl)benzensulfonamit vao, va khudy dung dich & nhiét do trong phong trong 3 gio.
Sau khi két thic phan Gng nhu dugc kiém tra béi TLC, loai bd dung moi, va pha lodng
nguyén liéu con lai bang etyl axetat va rira bang natri clorua bao hoa. Gom 16p hitu co, lam
kho bang magie sulfat dé loai bo nudc, va co dudi ap suit giam, va tinh ché phan cin bing
sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu duoc 16,0 mg (80% hiéu
suét) hop chit néu trong dé muc.

'H NMR (CDCls, 500MHz) & 8,34 (s, 1H), 8,24 (s, 1H), 8,20 (s, 1H), 8,14 (s, 1H),
8,08 (s, 1H), 7,98 (m, 3H), 7,10 (d, 1H), 6,90 (d, 1H), 6,71 (d, 1H), 3,96 (s, 3H), 3,88 (s,
3H)

Vi du 55: Diéu ché 4-((4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-
N-(1,2,4-thiadiazol-5-yl)benzensulfonamit

- !
N-N

Thu duoc 16 mg (80% hiéu sudt) hop chét néu trong d& muc theo cach gidng nhu
dugc mdé td trong vi du 54, chi khic la 3-xyano-4-flo-N-(1,2,4-thiadiazol-5-
yl)benzensulfonamit  dugc st  dung thay cho  3-xyano-4-flo-N-(thiazol-2-
yl)benzensulfonamit.

'H NMR (CD;0OD/CDCls, 500MHz) & 8,31 (s, 1H), 8,22 (m, 2H), 8,13 (s, 1H), 8,09
(s, 1H), 7,96 (m, 3H), 7,92 (s, 1H), 6,86 (d, 1H), 3,96 (s, 3H), 3,87 (s, 3H)

Vi du 56: Didu ché 5-clo-2-flo-4-((2'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-
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N-(thiazol-4-yl)benzensulfonamit

Hoa tan 10 mg tert-butyl ((5-clo-4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-2-
flophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 1,4-dioxan/H,0=1:1 (0,38 mL), va bd sung
3,5 mg axit (2-flopyridin-3-yl)boronic, 0,65 mg (3% mol) Pd(PPhs)s va 5,96 mg Na,CO;
vao. Sau khi phan ting v6i thiét bi phan tmg vi séng & nhiét d6 120°C trong 5 phut, loai bo
1,4-dioxan bang céch c6 dudi ap suit giam. Sau khi chiét bang etyl axetat, xir Iy phan chiét
bang MgS0y, va c¢b dudi dp sudt giam. Tach phan cin bing PLC (dung mdi hién anh, EA:n-
Hex = 1:1) dé thu duoc 6,7 mg (72% hiéu suét) hop chét néu trong d& muc.

'H NMR (CDCls, 500MHz) & 9,49 (s, 1H), 8,64 (s, 1H), 8,58 (t, 1H), 8,43 (s, 1H),
8,29 (s, 1H), 8,12 (s, 1H), 8,00 (d, 2H), 7,50 (s, 1H), 7,37 (t, 1H), 7,04 (s, 1H), 6,82 (s, 1H),
6,50 (d, 1H)

Vi du 57: Didu ché 5-clo-2-flo-4-((6'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-
N-(thiazol-4-yl)benzensulfonamit

Thu dugc 9,1 mg (97% hiéu suit) hgp chat néu trong d& muc theo cach gidng nhu
duoc mo ta trong Vi du 56, chi khac la axit (6-flopyridin-3-yl)boronic dugc st dung thay
cho axit (2-flopyridin-3-yl)boronic.

'"H NMR (CDCls, 500MHz) & 10,3 (s, 1H), 8,80 (s, 1H), 8,68 (s, 1H), 8,45 (m, 1H),
8,43 (s, 1H), 8,00 (d, 1H), 7,99 (s, 1H), 7,85 (s, 1H), 7,50 (s, 1H), 7,05 (d, 1H), 7,00 (s, 1H),
6,81 (s, 1H), 6,47 (d, 1H)

Vi dy 58: Diéu ché 5-clo-4-((2',6'-diflo-4-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-2-
flo-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 8,6 mg (89% hiéu suét) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 56, chi khéc 1a axit (2,6-diflopyridin-3-yl)boronic dugc sir dung thay
cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CDCls, 500MHz) & 10,1 (s, 1H), 8,70 (s, 1H), 8,67 (s, 1H), 8,40 (s, 1H),
8,06 (s, 1H), 8,01 (s, 1H), 7,99 (s, 1H), 7,50 (s, 1H), 7,01 (s, 1H), 6,99 (s, 1H), 6,81 (s, 1H),
6,48 (d, 1H)

Vi du 59: Diéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-
N-(thiazol-4-yl)benzensulfonamit

Cl

Thu duogc 8,7 mg (93% hiéu sudt) hop chét néu trong dé& muc theo cach gidng nhu
duoc mo ta trong Vi du 56, chi khéc 1a axit (3-flophenyl)boronic dugc sir dung thay cho axit
(2-flopyridin-3-yl)boronic.

'H NMR (CDCls, 500MHz) & 9,75 (s, 1H), 8,66 (d, 1H), 8,40 (d, 1H), 7,99 (d, 1H),
7,98 (d, 1H), 7,86 (d, 1H), 7,76 (dd, 1H), 7,72 (d, 1H), 7,50 (s, 1H), 7,46 (d, 1H), 7,14 (t,
1H), 7,02 (d, 1H), 6,81 (s, 1H), 6,46 (dd, 1H)

Vi du 60: Diéu ché 5-clo-2-flo-4-((6-(2-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-

N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 9,0 mg (97% hiéu suit) hop chét néu trong dé muc theo cach gidng nhu
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dugc mo ta trong Vi du 56, chi khac 1a axit (2-flophenyl)boronic dugc sir dung thay cho axit
(2-flopyridin-3-yl)boronic.

'H NMR (CDCls, 500MHz) 8 9,98 (s, 1H), 8,66 (s, 1H), 8,43 (s, 1H), 7,99 (m, 3H),
7,96 (s, 1H), 7,47 (s, 1H), 7,41 (m, 1H), 7,29 (m, 1H), 7,19 (m, 1H), 7,00 (s, 1H), 6,79 (s,
1H), 6,48 (d, 1H)

Vi du 61: Diéu ché 5-clo-2-flo-4-((6-(4-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-
N-(thiazol-4-yl)benzensulfonamit

Thu dugc 8,2 mg (88% hiéu suat) hop chit néu trong d& muc theo cach gidng nhu
dugc md ta trong Vi du 56, chi khéc 1a axit (4-flophenyl)boronic dugc sir dung thay cho axit
(2-flopyridin-3-yl)boronic.

'H NMR (CDCls, 500MHz) 8 10,2 (s, 1H), 8,67 (s, 1H), 8,38 (s, 1H), 7,97 (m, 4H),
7,82 (s, 1H), 7,49 (s, 1H), 7,17 (t, 2H), 6,99 (d, 1H), 6,80 (s, 1H), 6,44 (d, 1H)
Vi du 62: Didu ché 5-clo-2-flo-4-((2'-flo-4-(furan-3-yl)-[2,4"-bipyridin]-5-yl)oxy)-

N-(thiazol-4-yl)benzensulfonamit
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Thu dugc 8,3 mg (89% hiéu suat) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong Vi du 56, chi khéc la axit (2-flopyridin-4-yl)boronic dugc sir dung thay
cho axit (2-flopyridin-3-yl)boronic.

'H NMR (CDCl;, 500MHz) 8 9,57 (s, 1H), 8,66 (s, 1H), 8,42 (s, 1H), 8,35 (d, 1H),
8,02 (s, 1H), 8,00 (s, 1H), 7,95 (s, 1H), 7,79 (d, 1H), 7,56 (d, 1H), 7,53 (d, 1H), 7,04 (d, 1H),
6,83 (d, 1H), 6,51 (d, 1H)

Vi du 63: Diéu ché 5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
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yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat

Hoa tan 20 mg (0,03 mmol) tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-
1H-pyrazol-4-yl)pyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3ml
diclometan, va b sung 30 uL axit trifloaxetic vao, tiép d6 la khudy & nhiét do trong phong
trong 5 gio. Sau khi két thic phan tmg nhu dugc kiém tra bdi TLC, loai bé dung moi dé thu
dugc 7,0 mg (35% hiéu suit) hop chit néu trong dé muc.

'"H NMR (CDCl;, 500MHz) & 8,75 (m, 1H), 8,52 (s, 1H), 8,39 (d, 1H), 8,35 (d, 1H),
8,14 (m, 1H), 8,07 (m, 1H), 7,84 (m, 1H), 7,61 (m, 1H), 7,39 (m, 2H), 7,10 (m, 2H), 3,93 (s,
3H)

Vi du 64: Diéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

7
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Hoa tan 10 mg (0,02mmol) 5-clo-4-((6-clo-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-2-flo-N-(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va bd
sung 4,2 mg (0,03 mmol) axit (3-flophenyl)boronic vao, va sau dé bd sung 2,3 mg (10%
mol) Pd(PPhs)s, 6,3 mg (0,6 mmol) Nay,COs, va 1 ml H,O vao. Sau khi phan ting v&i thiét bi
phan Ung vi séng ¢ nhiét do 120°C trong 10 phut, loai bd dung mdi, va pha lodng nguyén
lidu con lai bang etyl axetat va tach 16p hitu co ra, va ria bing natri clorua bdo hoa. Gom
16p hitu co, lam kho biang magie sulfat dé loai bo nudc, va c6 dudi 4p suat giam, va tinh ché
phdn can bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu duoc 4 mg

(36% hiéu suat) hop chét néu trong dé& muc.

'H NMR (CDsOD, 500MHz) & 8,51 (s, 1H), 8,06 (s, 2H), 7,98 (m, 1H), 7,89 (m,
2H), 7,49 (m, 3H), 7,18 (m, 1H), 7,00 (m, 1H), 6,52 (s, 1H), 3,92 (s, 3H)
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Vi du 65: Didu ché S5-clo-2-flo-4-((6-(4-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yDpyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat
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Thu dugc 16 mg (80% hiéu suét) hop chit néu trong d& muc theo cach giébng nhu
dugc md ta trong vi du 63, chi khac 1a tert-butyl ((5-clo-2-flo-4-((6-(4-flophenyl)-4-(1-
metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat dugc su
dung thay cho tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yDpyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat.

'H NMR (CD;0D, 500MHz) & 8,73 (s, 1H), 8,45 (s, 1H), 8,36 (s, 2H), 8,17 (m,
1H), 8,05 (m, 3H), 7,34 (m, 2H), 7,09 (m, 1H), 7,01 (m, 1H), 3,93 (s, 3H)

Vi du 66: Didu ché 5-clo-4-((6-(2,4-diflophenyl)-4-(1-metyl-1H-pyrazol-4-
yl)pyridin-3-yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat
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Thu duge 16 mg (80% hiéu suit) hop chit néu trong d& muc theo cach gidng nhu
dugc md ta trong vi du 63, chi khéc la tert-butyl ((5-clo-4-((6-(2,4-diflophenyl)-4-(1-metyl-
IH-pyrazol-4-yl)pyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat ~ dwoc  sir
dung thay cho tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yDpyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat.

"H NMR (CD;0D, 500MHz) 8 8,73 (s, 1H), 8,40 (s, 1H), 8,30 (s, 1H), 8,24 (s, 1H),
8,08 (m, 2H), 7,92 (m, 1H), 7,20 (m, 2H), 7,09 (s, 1H), 6,99 (m, 1H)

Vi du 67: Diéu ché 5-clo-4-((6-(3,4-diflophenyl)-4-(1-metyl-1H-pyrazol-4-
yl)pyridin-3-yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat
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Thu duge 16 mg (80% hiéu suat) hop chit néu trong d& muyc theo cach giéng nhu
duoc md ta trong vi du 63, chi khéc 1a tert-butyl ((5-clo-4-((6-(3,4-diflophenyl)-4-(1-metyl-
1H-pyrazol-4-yl)pyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat ~ duoc su
dung thay cho tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yl)pyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat.

'"H NMR (CD;0D, 500MHz) & 8,73 (d, 1H), 8,40 (s, 1H), 8,29 (m, 2H), 8,10 (m,
1H), 8,03 (m, 2H), 7,89 (m, 1H), 7,43 (m, 1H), 7,08 (m, 1H), 6,87 (d, 1H), 3,91 (s, 3H)

Vi du 68: Piéu ché 5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,4'-
bipyridin]-5-y!)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat

Thu dugc 16 mg (80% hiéu suat) hop chét néu trong d& muc theo céch gidng nhu
dugc mo ta trong vi du 63, chi khac 1a tert-butyl ((5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-
pyrazol-4-yl)-[2,4'"-bipyridin]-5-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat ~ dugc sk
dung thay cho tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yl)pyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat.

'"H NMR (CD;0D, 500MHz) & 8,73 (s, 1H), 8,40 (s, 2H), 8,32 (m, 1H), 8,25 (d,
1H), 8,10 (m, 1H), 8,03 (m, 1H), 7,81 (s, 1H), 7,08 (s, 1H), 6,85 (d, 1H), 3,92 (s, 3H)

Vi du 69: Diéu ché 5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat
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Thu dugc 16 mg (80% hiéu sudt) hop chit néu trong d& muc theo céch giéng nhu
dugc mo ta trong vi du 63, chi khac 1a tert-butyl ((5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-
pyrazol-4-yl)-[2,3'-bipyridin]-5-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat ~ dugc s
dung thay cho tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yl)pyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat.

"H NMR (CD;0D, 500MHz) & 8,73 (s, 1H), 8,46 (m, 2H), 8,30 (m, 1H), 8,25 (m,
2H), 8,03 (m, 2H), 7,50 (s, 1H), 7,08 (s, 1H), 6,90 (m, 1H), 3,91 (s, 3H)

Vi du 70: Diéu ché 5-clo-2-flo-4-((6'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat
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Thu dugc 16 mg (80% hiéu suit) hop chét néu trong d& muc theo cach gidng nhu
dugc md ta trong vi du 63, chi khéc 1a tert-butyl ((5-clo-2-flo-4-((6'-flo-4-(1-metyl-1H-
pyrazol-4-yl)-[2,3'-bipyridin]-5-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat ~ dugc  su
dung thay cho tert-butyl ((5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-
yD)pyridin-3-yl)oxy)phenyl)sulfonyl)(thiazol-4-yl)carbamat.

"H NMR (CDs0D, 500MHz) & 8,91 (m, 1H), 8,72 (m, 1H), 8,61 (m, 1H), 8,41 (m,
1H), 8,31 (m, 1H), 8,25 (m, 1H), 8,09 (m, 2H), 7,22 (m, 1H), 7,07 (m, 1H), 6,82 (m, 1H),
3,90 (s, 3H)

Vi du 71: DPiéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 20 mg (0,03mmol) tert-butyl ((5-clo-4-((6-clo-4-(1-metyl-1H-pyrazol-5-
yDpyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-
dimetylformamit, va bd sung 6,9 mg (0,05 mmol) axit (3-flophenyl)boronic vao, va sau do
b6 sung 3,8 mg (10% mol) Pd(PPhs)s, 10,5 mg (0,1 mmol) Na,COs, va 1 ml H,O vao. Sau
khi phan Gng v6i thiét bj phan (g vi song & nhiét do 120°C trong 10 phit, loai b dung méi,
va pha lodng nguyén liéu con lai bing etyl axetat va tach 16p hitu co ra, va rira bing natri
clorua bdo hoa. Gom 16p hitu co, lam kho bang magie sulfat dé loai bo nude, va co duéi ap
sudt giam, va tinh ché phan cin bing sic ky cot (dung méi hién anh, hexan:etyl axetat =

3:1) dé thu dugc 5 mg (27% hiéu suit) hop chat néu trong dé muc.

'"H NMR (CD;0D, 500MHz) & 8,72 (s, 1H), 8,59 (s, 1H), 8,05 (s, 1H), 7,89 (m,

3H), 7,52 (m, 1H), 7,41 (m, 1H), 7,21 (m, 1H), 7,02 (m, 1H), 6,82 (m, 1H), 6,41 (s, 1H),
3,87 (s, 3H)

Vi du 72: Piéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(2-(piperazin-1-yl)pyrimidin-
4-yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

60 I3

Hoa tan 1000 mg (1 duong Ilugng) 6-clopyridin-3-ol trong 50 ml N,N-
dimetylformamit, va bd sung 370 mg (1,2 duong lugng) natri hydrua vao, tiép do 1a khudy &
nhiét do trong phong trong 1 gid. Sau d6, bd sung tir tir 688 uL (1,1 dwong luong)
clo(metoxy)metan vao d6, va khudy dung dich & nhiét do trong phong trong 2 gio. Loai bo
N,N-dimetylformamit bang cch cd dudi ap suat giam. Sau khi chiét bing etyl axetat, xur ly
phan chiét bang magie sulfat khan, va ¢4 dudi ap sudt giam. Tach phdn cin bang sic ky cot
(dung moi hién anh, hexanetyl axetat = 9:1) dé thu dugc 1200 mg 2-clo-5-

(metoxymetoxy)pyridin.

-56-



22439

Hoa tan 200 mg (1,0 duong lugng) 2-clo-5-(metoxymetoxy)pyridin thu dugc trong
N,N-dimetylformamit/H,O = 5:1 (16 mL), bd sung 193 mg (1,2 duong luong) axit (3-
flopheny!)boronic, 48 mg (3% mol) Pd(PPh;)s va 586 mg (4,0 duong luong) Na,CO; vao.
Sau khi phan tung véi thiét bi phan tng vi séng & nhiét d6 120°C trong 30 phit, loai bo N,N-
dimetylformamit bang cach c6 dudi 4p suat giam. Sau khi chiét bang etyl axetat, xir Iy phin
chiét bing magie sulfat khan, va c¢6 dudi 4p suat giam. Tach phan cin bang sic ky cot (dung
moi hién anh, hexanwetyl axetat = 9:1) d thu dwoc 220 mg 2-(3-flophenyl)-5-

(metoxymetoxy)pyridin.

Hoa tan 100 mg (1,0 duong lugng) 2-(3-flophenyl)-5-(metoxymetoxy)pyridin thu
dugc trong 4,3 ml tetrahydrofuran. Sau khi lam lanh t&i nhiét d6 -78°C, bd sung tir tir dung
dich tert-butyllithi 1,7M (0,5 mL, 2,0 duong lugng) vao. Khudy hdn hop & nhiét do nay
trong 30 phat. Hoa tan 121 mg (1,5 duong lugng) B(O-iPr); trong 2,1 ml tetrahydrofuran,
va bd sung vao hdn hop trén day. Khudy hdn hop & nhiét do nay trong 1 gid, va khudy trong
3 gid dé lam 4m dén nhiét do trong phong. Sau khi dirng phan img bing cach bd sung nudc
cit, bd sung dung dich tetrahydrofuran vio, va rira bang nuéc mudi. Lam khd dung dich
phan Gng bing magie sulfat dé loai bo nudc, co dudi éap sudt giam, va két tinh véi
metylclorua dé thu duoc 50 mg axit (2-(3-flophenyl)-5-hydroxypyridin-4-yl)boronic & dang

chat ran mau trang.

Hoa tan 15,0 mg (1,0 duong lugng) axit (2-(3-flophenyl)-5-hydroxypyridin-4-
yl)boronic thu dugc trong 4,3 ml 1,4-dioxan/H,0 = 1:1 (1,0 mL), va b6 sung 11,7 mg (1,0
duong luong) axit (2-(3-flophenyl)-5-hydroxypyridin-4-yl)boronic, 1,74 mg (3% mol)
Pd(PPhs), va 16,0 mg (3,0 duong lugng) Na,CO; vao. Sau khi phan tng véi thiét bi phan
g vi séng & nhiét do 120°C trong 5 phut, loai bo 1,4-dioxan bing cach ¢ dudi ap sudt
giam. Sau khi chiét bang etyl axetat, xir ly phan chiét bing magie sulfat khan, va c6 dudi ap
sudt giam. Tach phan cin biang sic ky cot (dung moi hién anh, hexan:etyl axetat = 4:1) dé
thu dugc 10,0 mg tert-butyl 4-(4-(2-(3-flophenyl)-5-hydroxypyridin-4-yl)pyrimidin-2-
yl)piperazin-1-carboxylat.

Hoa tan 10,0 mg (1,0 duong Iugng) tert-butyl 4-(4-(2-(3-flophenyl)-5-
hydroxypyridin-4-yl)pyrimidin-2-yl)piperazin-1-carboxylat thu dugc va 9,1 mg (1,0 duong
luong) tert-butyl ((5-clo-2,4-diflophenyl)sulfonyl)(thiazol-4-yl)carbamat thu duoc trong 0,2
ml N,N-dimetylformamit 0,2 mL, sau d6 bd sung 21,6 mg (3,0 duong lugng) Cs,CO5 vao.
Cho hdn hop phén tng & nhiét do trong phong trong 16 gid. Loai bé dung moi bang cach co

dudi ap sudt giam. Tach phan cin bing PLC (dung moi hién anh, hexan:etyl axetat = 2:1) dé
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thu dugc 10 mg tert-butyl 4-(4-(5-(4-(N-(tert-butoxycacbonyl)-N-(thiazol-4-yl)sulfamoyl)-
2-clo-5-flophenoxy)-2-(3-flophenyl)pyridin-4-yl)pyrimidin-2-yl)piperazin-1-carboxylat.

Hoa tan 10 mg (1,0 duong luong) tert-butyl 4-(4-(5-(4-(N-(tert-butoxycacbonyl)-N-
(thiazol-4-yl)sulfamoyl)-2-clo-5-flophenoxy)-2-(3-flophenyl)pyridin-4-yl)pyrimidin-2-
yl)piperazin-1-carboxylat thu dugc trong 0,2 oL dimetylclorua, va bd sung 0,2 ml axit
trifloaxetic vao. Cho hdn hgp phan tng & hhiét do trong phong trong 2 gi¢. Loai bo dung
mdi bang cach c¢d dudi 4p suit giam. Tach phin can bing PLC (dung méi hién anh,
dimetylclorua:metanol = 15:1) dé thu dugc 2,0 mg 5-clo-2-flo-4-((6-(3-flophenyl)-4-(2-
(piperazin—1-yl)pyrimidin-4-yl)pyridin-3-yl)oxy)-N-(thiazo1-4-y1)benzensulfonamit.

'"H NMR (CDCls, 500MHz) & 8,70 (s, 1H), 8,59 (s, 1H), 8,47 (d, 1H), 8,25 (s, 1H),
7,93 (m, 2H), 7,87 (d, 1H), 7,53 (q, 1H), 7,21 (m, 1H), 7,11 (d, 1H), 6,85 (d, 1H), 6,76 (d,
1H), 4,62 (br, 1H), 3,80 (br, 4H), 3,07 (¢, 4H)

Vi du 73: Didu ché 5-clo-2-flo-4-((6'-(3-flophenyl)-[3,4'"-bipyridin]-3'-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Hoa tan 20 mg (0,03 mmol) tert-butyl ((5-clo-4-((6'-clo-[3,4'-bipyridin]-3'-yl)oxy)-
2-flophenyl)sulfonyl)(thiazol-2-yl)carbamat trong 3 ml N,N-dimetylformamit, va bd sung 7
mg (0,05 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 3,8 mg (10% mol)
Pd(PPh;)4, 10,6 mg (0,10 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan tGng véi thiét bi
phan Ung vi séng & nhiét do 120°C trong 10 phut, loai béd dung mdi, va pha lodng nguyén
liéu con lai bing etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, lam kho bing magie sulfat dé loai bé nudc, va c6 dudi ap suét giam, va tinh ché
phdn cin bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu duoc 5 mg

(27% hiéu suét) hop chat néu trong dé muc.

'H NMR (CD;OD, 500MHz) & 8,88 (m, 1H), 8,60 (s, 1H), 8,55 (m, 1H), 8,18 (m,
1H), 8,07 (s, 1H), 7,93 (m, 1H), 7,90 (m, 1H), 7,54 (m, 3H), 7,21 (m, 1H), 6,97 (m, 1H),
6,71 (s, 1H)
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Vi du 74: DPiéu ché 5-clo-2-flo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit
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Hoa tan 20 mg (0,03 mmol) tert-butyl ((5-clo-4-((6'-clo-[3,4'-bibyridin]-3'-yl)oxy)-
2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-dimetylformamit, va b sung
3,8 mg (10% mol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 8,3 mg (3% mol)
Pd(PPhs),, 10,6 mg (0,10mmol) Na,COs, va 1 ml H,O vao. Sau khi phan tng véi thiét bi
phan Ung vi séng & nhiét d§ 120°C trong 10 phut, loai bd dung mdi, va pha lodng nguyén
liéu con lai bang etyl axetat va tich 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, 1am kho bing magie sulfat dé loai bo nude, va ¢6 dudi p sudt giam, va tinh ché
phén can bang sic ky cot (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu dugc 5 mg

(27% hiéu suat) hop chét néu trong d& muc.
'H NMR (CD;0D, 500MHz) & 8,82 (m, 1H), 8,72 (m, 1H), 8,54 (m, 2H), 8,13 (m,
2H), 7,92 (m, 3H), 7,62 (m, 1H), 7,54 (m, 1H), 7,20 (m, 1H), 7,00 (m, 1H), 6,82 (d, 1H)

Vi du 75: DPiéu ché 5-clo-2-flo-4-((2"-flo-[3,4":2',4"-terpyridin]-5'-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit

Thu duoc 16 mg (80% hiéu sudt) hop chit néu trong d& muc theo cach giéng nhu
dugc mo ta trong vi du 74, chi khac 14 axit (2-flopyridin-4-yl)boronic dugc s dung thay
cho axit (3-flophenyl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,82 (s, 1H), 8,73 (s, 1H), 8,60 (s, 1H), 8,56
(m, 1H), 8,32 (m, 2H), 8,15 (m, 1H), 8,07 (m, 1H), 7,91 (m, 1H), 7,84 (s, 1H), 7,50 (m, 1H),
7,01 (s, 1H), 6,89 (d, 1H)

Vi du 76: Diéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-
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Hoa tan 20 mg (0,03 mmol) tert-butyl ((5-clo-4-((6-clo-4-(pyrimidin-5-yl)pyridin-
3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-dimetylformamit, va
bb sung 7 mg (0,05 mmol) axit (3-flophenyl)boronic vao, va sau dé bd sung 3,8 mg (10%
mol) Pd(PPhs),, 10,6 mg (0,10 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan ting véi thiét
bi phan Ung vi séng & nhiét dd 120°C trong 10 pht, loai bdo dung mdi, va pha lodng nguyén
lidu con lai bing etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, 1am kho bing magie sulfat dé loai bé nudc, va ¢d dudi 4p sudt giam, va tinh ché
phdn cin bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu dugc 5 mg

(27% hiéu sut) hop chit néu trong d& muc.
'H NMR (CD;0D, 500MHz) & 9,17 (s, 1H), 9,11 (m, 2H), 8,74 (m, 1H), 8,54 (s,
1H), 8,21 (s, 1H), 7,93 (m, 3H), 7,52 (m, 1H), 7,20 (m, 1H), 7,04 (m, 1H), 6,95 (d, 1H)

Vi du 77: Diéu ché 5-clo-2-flo-4-((2'-flo-4-(pyrimidin-5-yl)-[2,4"-bipyridin]-5-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

NQ/N

Thu dugc 16 mg (80% hiéu sut) hop chéit néu trong dé muc theo cach gidng nhu
dugc md ta trong vi du 76, chi khac 1a axit (2-flopyridin-4-yl)boronic dugc sir dung thay
cho axit (3-flophenyl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 9,19 (s, 1H), 9,14 (s, 2H, 8,74 (m, 1H), 8,59
(s, 1H), 8,39 (m, 1H), 8,33 (m, 1H), 8,06 (m, 1H), 7,95 (m, 1H), 7,85 (m, 1H), 7,05 (m, 2H)

Vi du 78: Diéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-

yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 13,9 mg (0,03 mmol) 5-clo-4-((6-clo-4-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit trong 1 ml 1,4-dioxan, va bd sung 6,3 mg
(0,05mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 3,5 mg (10% mol) Pd(PPhs)s,
12,4 mg (0,09 mmol) Na,CO;, va 0,2 ml H,O vao. Sau khi phan tmg véi thiét bi phan tGng
vi séng ¢ nhiét do 120°C trong 20 phut, loai bé dung mdi, va pha lodng nguyén liéu con lai
bang etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom 16p hitu co,
lam kho bang magie sulfat dé loai bo nudc, va ¢d dudi ap suat giam, va tinh ché phan cin
bing sic ky cot (dung moi hién anh, dimetylcloruazetanol = 15:1) dé thu duoc 3,2 mg

(19,7% hiéu sudt) hop chit néu trong d& muc.
'H NMR (CD;0D, 500MHz) & 6,73 (1H), 7,05 (1H), 7,19 (1H), 7,51 (1H), 7,85
(1H), 7,91 (1H), 8,00 (1H), 8,23 (3H), 8,39 (1H), 7,81 (1H)

Vi du 79: Diéu ché 5-clo-2-flo-4-((2'-flo-6-(3-flophenyl)-[4,4'-bipyridin]-3-yl)oxy)-

N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 20 mg (0,03 mmol) tert-butyl ((5-clo-4-((6-clo-2'-flo-[4,4'-bipyridin]-3-
yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-dimetylformamit, va
b6 sung 6,8 mg (0,05 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 3,7 mg (10%
mol) Pd(PPhs)s, 10 mg (0,10 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan tng véi thiét
bi phan tng vi séng & nhiét do 120°C trong 5 phut, loai béd dung mdi, va pha lodng nguyén
liéu con lai bing etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, 1am kho bé’mg magie sulfat dé loai bo nuéc, va cd dudi ap sudt giam, va tinh ché
phan cin biang sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu dugc 5mg

(27% hiéu suét) hop chit néu trong dé muc.
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'H NMR (CD;0D, 500MHz) & 8,72 (m, 1H), 8,54 (s, 1H), 8,24 (d, 1H), 8,12 (m,
1H), 7,87 (m, 3H), 7,57 (m, 1H), 7,52 (m, 1H), 7,49 (m, 1H), 7,21 (m, 1H), 7,02 (m, 1H),
6,87 (d, 1H)

Vi du 80: Didu ché 5-clo-4-((6-(3,4-diflophenyl)-2'-flo-[4,4'-bipyridin]-3-yl)oxy)-2-
flo-N-(thiazol-4-yl)benzensulfonamit
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Thu duge 16 mg (80% hiéu suit) hop chit néu trong dé muc theo cach gidng nhu
duoc md ta trong vi du 79, chi khéc la axit (3,4-flophenyl)boronic dugc str dung thay cho
axit (3-flophenyl)boronic.

'HNMR (CD;OD/CDCls, 500MHz) 6 8,72 (s, 1H), 8,53 (s, 1H), 8,24 (m, 1H), 8,11
(m, 2H), 7,91 (m, 2H), 7,56 (m, 1H), 7,40 (m, 2H), 7,01 (s, 1H), 6,88 (d, 1H)

Vi du 81: Didu ché 5-clo-4-((6'-(5-clo-2-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2-
flo-N-(thiazol-4-yl)benzensulfonamit

Thu duoc 16 mg (80% hiéu suit) hop chét néu trong dé muc theo cach gidng nhu
dugc md ta trong vi du 74, chi khac la axit (5-clo-2-flophenyl)boronic dugc s dung thay
cho axit (3-flophenyl)boronic.

"H NMR (CD;0D/CDCls, 500MHz) & 8,96 (s, 1H), 8,87 (s, 1H), 8,70 (s, 1H), 8,58
(m, 1H), 8,12 (m, 4H), 7,70 (s, 1H), 7,52 (m, 2H), 7,30 (m, 1H), 6,98 (d, 1H)

Vi du 82: Pidu ché 5-clo-4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2-flo-
N-(thiazol-4-yl)benzensulfonamit
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Thu dugc 16 mg (80% hiéu suat) hop chit néu trong d& muc theo cach giéng nhu
dugc mo ta trong vi du 74, chi khédc 1a axit (3,4-flophenyl)boronic dugc sir dung thay cho

axit (3-flophenyl)boronic.

'"H NMR (CD;OD/CDCls, 500MHz) & 8,82 (s, 1H), 8,71 (s, 1H), 8,53 (s, 2H), 8,11
(m, 3H), 7,94 (m, 1H), 7,87 (d, 1H), 7,47 (m, 1H), 7,40 (m, 1H), 6,95 (s, 1H), 6,80 (d, 1H)

Vi du 83: DPidu ché 3-xyano-4-((6-(3-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 25,0 mg (0,05 mmol) 4-((6-clo-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-
xyano-N-(thiazol-4-yl)benzensulfonamit trong 1,5 ml 1,4-dioxan, va bd sung 10,5 mg (0,08
mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 5,8 mg (10% mol) Pd(PPhs)s, 20,7
mg (0,15 mmol) K,CO3, va 0,3 ml H,O vao. Sau khi phan tng véi thiét bi phan tmg vi séng
& nhiét do 120°C trong 20 phut, loai bd dung méi, va pha lodng nguyén liéu con lai bang
etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom 16p hiru co, 1am
khd bang magie sulfat dé loai bo nudre, va c¢o dudi p sudt giam, va tinh ché phin can bing
sic ky cot (dung moi hién anh, hexan:etyl axetat = 1:1) dé thu duoc 9,0 mg (31,9% hiéu

sudt) hop chat néu trong dé muc.

'H NMR (CD;0D, 500MHz) & 6,92 (1H), 7,07 (1H), 7,19 (1H), 7,53 (1H), 7.86
(1H), 7,92 (2H), 8,26 (4H), 8,49 (1H), 8,71 (1H)

Vi du 84: Didu ché 3-xyano-4-((6'-(3-flophenyl)-[3,4"-bipyridin]-3"-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit
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Hoa tan 10 mg (0,03 mmol) tert-butyl ((4-((6'-clo-[3,4'-bipyridin]-3'-yl)oxy)-3-
xyanophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3ml N,N-dimetylformamit, va bd sung
3,7 mg (0,03 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 2 mg (10% mol)
Pd(PPhs)s, 5,6 mg (0,05 mmol) Na,CO;, va 1 ml HyO vao. Sau khi phan ung véi thiét bi
phan ng vi séng ¢ nhiét d 120°C trong 5 phut, loai bo dung mai, va pha lodng nguyén liéu
con lai bing etyl axetat va téch 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom 16p
hitu co, lam khd bing magie sulfat dé loai b nude, va cd dudi ap sudt giam, va tinh ché
phan cin bang sic ky ct (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu duoc 5 mg
(27% hiéu suat) hop chit néu trong d& muc.

'H NMR (CD;0D, 500MHz) & 8,79 (s, 1H), 8,71 (m, 1H), 8,67 (s, 1H), 8,52 (m,
1H), 8,13 (m, 3H), 7,91 (m, 3H), 7,51 (m, 1H), 7,48 (m, 1H), 7,21 (m, 1H), 7,19 (m, 1H),
6,95 (d, 1H)

Vi dy 85: Diéu ché 3-xyano-4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit
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Thu duogc 16 mg (80% hiéu sudt) hop chit néu trong d& muc theo cach giéng nhu
duoc mo ta trong vi du 84, chi khac 1a axit (3,4-flophenyl)boronic duge sir dung thay cho

axit (3-flophenyl)boronic.
'H NMR (CD;0D/CDCl;, 500MHz) & 8,78 (s, 1H), 8,72 (s, 1H), 8,65 (s, 1H), 8,52

(m, 1H), 8,12 (m, 4H), 7,99 (m, 1H), 7,88 (m, 1H), 7,46 (m, 1H), 7,39 (m, 1H), 7,02 (s, 1H)
6,93 (d, 1H)

b

Vi du 86: Didu ché 3-xyano-4-((6'-(3-flo-4-(triflometyl)phenyl)-[3,4'"-bipyridin]-3'-
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yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
FsC

N=\
O%fO/L§/S
F N

N
I N
~

¢)
/l CN

N~
Thu duoc 16 mg (80% hiéu sut) hop chit néu trong dé muc theo cach gidng nhu

dugc md ta trong vi du 84, chi khac 1a axit (3-flo-4-(triflometyl)phenyl)boronic duoc su
dung thay cho axit (3-flophenyl)boronic.

'"H NMR (CD;0D/CDCls, 500MHz) & 8,81 (s, 1H), 8,71 (s, 2H), 8,53 (m, 1H), 8,27
(m, 1H), 8,12 (m, 4H), 7,88 (m, 2H), 7,49 (m, 1H), 7,01 (m, 2H)

Vi du 87: DPiéu ché 2,5-diflo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit
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Hoa tan 10 mg (0,03 mmol) tert-butyl ((4-((6'-clo-[3,4'-bipyridin]-3'-yl)oxy)-2,5-
diflophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-dimetylformamit, va bd sung
3,7 mg (0,03 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 2 mg (10% mol)
Pd(PPhs)s, 5,5 mg (0,05 mmol) Na,COs, va 1 ml Hy,O vao. Sau khi phan tng véi thiét bi
phan ng vi séng ¢ nhiét do 120°C trong 10 phut, loai béd dung mdi, va pha lodng nguyén
liéu con lai bang etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
16p hitu co, 1am kho bing magie sulfat dé loai bé nudc, va c6 dudi 4p suét giam, va tinh ché
phan cin bing sic ky cot (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu duogc 5 mg

(27% hiéu suét) hop chét néu trong dé muc.

'"H NMR (CD;0D, 500MHz) & 8,81 (m, 1H), 8,73 (m, 1H), 8,54 (m, 2H), 8,12 (m,
2H), 7,91 (d, 1H), 7,86 (m, 1H), 7,68 (m, 1H), 7,50 (m, 2H), 7,19 (m, 1H), 6,99 (m, 1H),
6,94 (m, 1H)

Vi du 88: Didu ché 4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2,5-diflo-N-

(thiazol-4-yl)benzensulfonamit
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Thu dugc 16 mg (80% higu suét) hop chit néu trong dé& muc theo cach giéng nhu
duoc md ta trong vi du 87, chi khac 1a axit (3,4-flophenyl)boronic dugc st dung thay cho
axit (3-flophenyl)boronic.

'"H NMR (CD;0D/CDCls, 500MHz) & 8,81 (s, 1H), 8,73 (s, 1H), 8,54 (m, 2H), 8,12
(m, 3H), 7,93 (m, 1H), 7,67 (m, 1H), 7,50 (m, 1H), 7,39 (m, 1H), 7,00 (s, 1H), 6,91 (m, 1H)

Vi du 89: Pidu ché 2,5-diflo-4-((6'-(3-flo-4-(triflometyl)phenyl)-[3,4'-bipyridin]-3'-

yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 16 mg (80% hiéu sudt) hop chit néu trong d& muc theo cach gibng nhu
duoc mo ta trong vi du 87, chi khac la axit (3-flo-4-(triflometyl)phenyl)boronic dugc sir

dung thay cho axit (3-flophenyl)boronic.

'H NMR (CD;OD/CDCl;, 500MHz) & 8,83 (m, 1H), 8,78 (m, 1H), 8,56 (m, 2H),
8,21 (s, 1H), 8,12 (m, 3H), 7,81 (m, 1H), 7,68 (m, 1H), 7,51 (m, 1H), 6,96 (m, 2H)

Vi du 90: Piéu ché 3-xyano-4-((6-(4-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu dugc 5,5 mg (29,5% hiéu suat) hop chét néu trong d& muc theo cach giéng nhu
dugc mo ta trong Vi du 83, chi khic 1a 4-((6-clo-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-

xyano-N-(thiazol-4-yl)benzensulfonamit va axit (4-flophenyl)boronic dugc sir dung thay
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cho 4-((6-clo-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-4-
yl)benzensulfonamit va axit (3-flophenyl)boronic.
'H NMR (CD;0D, 500MHz) & 6,91 (1H), 7,05 (1H), 7,24 (2H), 7,92 (1H), 8,12
(3H), 8,24 (3H), 8,47 (1H), 8,70 (1H)
Vi du 91: Diéu ché 3-xyano-4-((6-(3,4-diflophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu dugc 5,7 mg (29,5% hiéu suat) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong Vi du 83, chi khéc la axit (3,4-diflophenyl)boronic dugc sir dung thay cho
axit (3-flophenyl)boronic.
'H NMR (CD;0D, 500MHz) & 6,91 (1H), 7,06 (1H), 7,40 (1H), 7,94 (2H), 8,07
(1H), 8,23 (4H), 8,49 (1H), 8,71 (1H)
Vi du 92: Piéu ché 3-xyano-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 10 mg (0,02 mmol) tert-butyl ((4-((6-clo-4-(pyrimidin-5-yl)pyridin-3-
yl)oxy)-3-xyanophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-dimetylformamit,
va bé sung 3,7 mg (0,03 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 2 mg
(10% mol) Pd(PPhs)s, 5,5 mg (0,05 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan Gng véi
thiét bi phan ung vi séng & nhiét d6 120°C trong 10 pht, loai bé dung méi, va pha logng
nguyén liéu con lai bing etyl axetat va tach 16p hitu co ra, va rira bang natri clorua bio hoa.
Gom 16p hitu co, 1am kho bing magie sulfat dé loai bo nude, va co dudi 4p sudt giam, va

tinh ché phin cin bing sic ky cot (dung mdi hién anh, hexan:etyl axetat = 3:1) dé thu dugc
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80 mg (70% hiéu suét) hop chat néu trong dé muc.

'H NMR (CD;0D, 500MHz) 5 9,15 (s, 1H), 9,08 (s, 2H), 8,73 (s, 1H), 8,67 (s, 1H),
8,23 (s, 1H), 8,18 (m, 1H), 7,97 (m, 1H), 7,93 (m, 2H), 7,53 (m, 1H), 7,21 (m, 1H), 7,05 (m,
2H)

Vi du 93: Diéu ché 3-xyano-4-((6-(3,4-diflophenyl)-4-(pyrimidin-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

F
F
o..0 N7
N RIS
» Q i
~
o
2 CN
NQ/N

Thu dugc 16 mg (80% hiéu suit) hop chat néu trong d& muc theo cach gidng nhu
dugc md ta trong vi du 92, chi khéc 1a axit (3,4-flophenyl)boronic dugc sir dung thay cho
axit (3-flophenyl)boronic.

'H NMR (CD;OD/CDCls, 500MHz) & 9,16 (s, 1H), 9,08 (s, 2H), 8,72 (s, 1H), 8,66
(s, 1H), 8,22 (s, 1H), 8,18 (s, 1H), 8,11 (m, 1H), 7,98 (m, 1H), 7,91 (m, 1H), 7,42 (m, 1H),
7,05 (m, 2H)

Vi du 94: Pidu ché 3-xyano-4-((6-(3-flo-4-(triflometyl)phenyl)-4-(pyrimidin-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

FsC
0,0 3
N RSN
- < Y
I H
2
o)
2 CN
NN

Thu dugc 16 mg (80% hiéu suit) hop chit néu trong d& muc thu dwoc theo cach
gidng nhu duoc mb ta trong vi du 92, chi khac 1a axit (3-flo-4-(triflometyl)phenyl)boronic
dugc sir dung thay cho axit (3-flophenyl)boronic.

'H NMR (CDs;0D/CDCls, 500MHz) & 9,17 (s, 1H), 9,10 (s, 2H), 8,73 (m, 2H), 8,35
(s, IH), 8,19 (m, 3H), 7,94 (m, 1H), 7,83 (m, 1H), 7,09 (m, 2H)

Vi du 95: Didu ché 2,5-diflo-4-((6-(3-flophenyl)-4-(pyrimidin-5-y1)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 10 mg (0,02 mmol) tert-butyl ((4-((6-clo-4-(pyrimidin-5-yl)pyridin-3-
yloxy)-2,5-diflophenyl)sulfonyl)(thiazol-4-yl)carbamat trong 3 ml N,N-dimetylformamit,
va bd sung 3,6 mg (0,03 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 2 mg
(10% mol) Pd(PPhs)s, 5,4 mg (0,05 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan Gng véi
thiét bi phan ung vi séng & nhiét do 120°C trong 10 phut, loai bo dung mbi, va pha loing
nguyén liéu con lai bing etyl axetat va tach 16p hitu co ra, va rira bang natri clorua bdo hoa.
Gom 16p hitu co, l1am kho bing magie sulfat dé loai bé nudc, va cd dudi 4p sudt giam, va
tinh ché phan cin bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu duoc

5 mg (27% hiéu sut) hop chit néu trong d& muc.

"H NMR (CD;0D, 500MHz) & 9,18 (s, 1H), 9,10 (s, 2H), 8,73 (s, 1H), 8,54 (s, 1H),
8,19 (s, 1H), 7,92 (m, 2H), 7,72 (m, 1H), 7,52 (m, 1H), 7,21 (m, 1H), 7,09 (m, 1H), 7,01 (s,
1H)

Vi du 96: Piéu ché 4-((6-(3,4-diflophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-
2,5-diflo-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 16 mg (80% hiéu suat) hop chit néu trong d& muc theo cach giéng nhu
duogc mo ta trong vi du 95, chi khéc 1a axit (3,4-diflophenyl)boronic dugc sir dung thay cho
axit (3-flophenyl)boronic.

'H NMR (CD;0D/CDCl;, 500MHz) & 9,18 (s, 1H), 9,10 (s, 2H), 8,73 (s, 1H), 8,53
(s, 1H), 8,17 (s, 1H), 8,08 (m, 1H), 7,95 (m, 1H), 7,73 (m, 1H), 7,38 (m, 1H), 7,08 (m, 1H),
7,01 (s, 1H)

Vi du 97: Pidu ché 2,5-diflo-4-((6-(3-flo-4-(triflometyl)phenyl)-4-(pyrimidin-5-
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yDpyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 16 mg (80% hiéu suat) hop chit néu trong dé muc theo cach giéng nhu
dugc mo ta trong vi du 95, chi khéac 1a axit (3-flo-4-(triflometyl)phenyl)boronic dugc sir

dung thay cho axit (3-flophenyl)boronic.

'"H NMR (CD;OD/CDCls, 500MHz) § 9,19 (s, 1H), 9,12 (s, 2H), 8,73 (s, 1H), 8,57
(s, 1H), 8,30 (s, 1H), 8,14 (m, 2H), 7,82 (m, 1H), 7,77 (m, 1H), 7,14 (m, 1H), 7,02 (s, 1H)

Vi du 98: Piéu ché 5-clo-4-((6-(3,4-diflophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit
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Hoa tan 15,0 mg (0,03 mmol) 5-clo-4-((6-clo-4-(1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit trong 1,5 ml 1,4-dioxan, va bd sung 7,1 mg
(0,05 mmol) axit (3,4-diflophenyl)boronic vao, va sau d6 bd sung 3,5 mg (10% mol)
Pd(PPhs)s, 12,4 mg (0,09 mmol) K»COs3, va 0,3 ml H,O vao. Sau khi phan Gng véi thiét bi
phan ung vi song & nhiét do 150°C trong 30 phut, loai béd dung mdi, va pha lodng nguyén
liéu con lai bing etyl axetat va tach 16p hitu co ra, va rira bing natri clorua bdo hoa. Gom
I6p hitu co, 1am kho bing magie sulfat dé loai bé nudc, va c6 dudi 4p sudt giam, va tinh ché
phan cin bing sic ky cot (dung moi hién anh, dimetylclorua:metanol = 20:1) dé thu duoc

9,0 mg (31,9% hiéu suét) hop chét néu trong d& muc.

'"H NMR (DMSO-ds, 500MHz) § 8,86 (1H), 8,59 (1H), 8,35 (1H), 8,04 (2H), 7,88
(3H), 7,37 (1H), 7,17 (1H), 6,31 (1H)

Vi du 99: Didu ché 5-clo-2-flo-4-((6'-(3-flophenyl)-5-(pyrolidin-1-yl)-[3,4'-
bipyridin]-3'-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

-70-



Hoa tan 30 mg (0,05 mmol) 5-clo-2-flo-4-((6-(3-flophenyl)-4-iodipyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit trong 0,9 ml N,N-dimetylformamit, va b6 sung
13,2 mg (0,05 mmol) axit (5-(pyrolidin-1-yl)pyridin-3-yl)boronic vao, va sau dé bd sung
5,3 mg (10% mol) Pd(PPhs)s, 14,5 mg (0,15 mmol) Na,COs, va 0,1 ml H,O vao. Sau khi
phan tng véi thiét bi phan tmg vi séng & nhiét d6 120°C trong 10 phut, loai b dung méi, va
pha lodng nguyén lidu con lai bing etyl axetat va tich 16p hitu co ra, va rira bing natri
clorua bdo hda. Gom 16p hitu co, lam kho bang magie sulfat dé loai bo nude, va c6 dudi ap
sudt giam, va tinh ché phan can bang sic ky cot (dung méi hién anh, hexan:etyl axetat =

1:2) dé thu dugc 5,0 mg (17,5% hiéu suit) hop chit néu trong dé muc.

'H NMR (CD;OD, 500MHz) & 8,71 (1H), 8,70 (1H), 8,56 (1H), 8,08 (1H), 7,87
(4H), 7,51 (1H), 7,19 (1H), 7,12 (1H), 6,97 (1H), 6,73 (1H), 2,00 (4H)

Vi du 100: Didu ché 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-(pyridin-3-yl)-1H-
imidazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu dugc 3,0 mg (10,5% hiéu suat) hop chat néu trong dé muc theo cach giéng nhu
dugc md ta trong Vi du 99, chi khéc 1a 3-(4-(4,4,5,5,-tetrametyl-1,3,2-dioxaboran-2-yl)-1H-
imidazol-1-yl)pyridin dugc sir dung thay cho axit (5-(pyrolidin-1-yl)pyridin-3-yl)boronic.

'H NMR (CDsOD, 500MHz) & 8,30 (1H), 8,11 (1H), 7,78 (3H), 7,67 (3H), 7,56
(3H), 7,45 (1H), 7,11 (1H)

Vi du 101: Diéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-2'-morpholino-[4,4'-bipyridin]-
3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

-71-



22439

FO\’O/ES
I H
—
0
P Cl
|
(\N N
o _J

Thu duoc 4,5 mg (15,4% hiéu suat) hop chit néu trong d& muc theo cach gidng nhu
dugc md ta trong vi du 99, chi khéc 1a axit (2-morpholinopyridin-4-yl)boronic dugc sir dung
thay cho axit (5-(pyrolidin-1-yl)pyridin-3-yl)boronic.

'H NMR (CD;0D, 500MHz) & 8,71 (1H), 8,56 (1H), 8,11 (1H), 8,06 (1H), 7,92
(1H), 7,87 (2H), 7,53 (1H), 7,20 (1H), 6,94 (2H), 6,86 (1H), 6,72 (1H), 3,75 (4H), 3,46 (4H)

Vi du 102: Piéu ché 5-clo-2-flo-4-((6-(3-flophenyl)-2'-(piperidin-1-yl)-[4,4'-
bipyridin]-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 4,8 mg (16,4% hiéu suat) hop chat néu trong d& muc theo cach giéng nhu
duoc md ta trong Vi du 99, chi khac 1a axit (2-(piperidin-1-yl)pyridin-4-yl)boronic dugc sur
dung thay cho axit (5-(pyrolidin-1-yl)pyridin-3-yl)boronic.

'H NMR (CD;0OD, 500MHz) & 8,71 (1H), 8,55 (1H), 8,05 (2H), 7,91 (1H), 7,87
(2H), 7,52 (1H), 7,20 (1H), 6,94 (1H), 6,87 (1H), 6,77 (1H), 6,72 (1H), 3,49 (4H), 1,65 (2H),
1,56 (4H)

Vi du 103: Diéu ché 3-xyano-4-((2'-flo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit

Thu duge 2,5 mg (22,1% hiéu suét) hop chit néu trong dé muc theo céch giéng nhu
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duoc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (2-flopyridin-3-yl)boronic dugc str dung thay cho 4-
((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit
(3-flophenyl)boronic.

'"H NMR (DMSO-ds, 500MHz) & 6,87 (1H), 7,18 (2H), 7,28 (1H), 7,56 (1H), 7,89
(2H), 7,99 (1H), 7,28 (2H), 8,34 (1H), 8,70 (1H)

Vi dy 104: Diu ché 3-xyano-4-((6'-flo-6-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu duoc 2,5 mg (11,0% hiéu suét) hop chit néu trong dé muc theo cach gidng nhu
dugc md ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (6-flopyridin-3-yl)boronic dugc st dung thay cho 4-
((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit
(3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 6,86 (1H), 7,10 (1H), 7,20 (1H), 7,28 (1H), 7,34
(1H), 7,81 (1H), 7,92 (1H), 7,96 (1H), 8,08 (1H), 8,28 (2H), 8,77 (1H), 9,10 (1H)

Vi du 105: Piéu ché 3-xyano-4-((6-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu dugc 2,5 mg (11,5% hiéu suét) hop chit néu trong dé muc theo cach gidng nhu
duoc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic dugc sir dung thay cho 4-((6-
clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit ~ va  axit
pyridin-3-ylboronic.
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'H NMR (CD;0D, 500MHz) & 6,73 (1H), 7,04 (1H), 7,11 (1H), 7,21 (1H), 7,59
(2H), 7,71 (1H), 7,95 (1H), 8,05 (1H), 8,19 (1H), 8,30 (1H), 8,61 (2H), 9,31 (1H)

Vi du 106: Piéu ché 3-xyano-4-((2-(furan-3-yl)-6-(pyrimidin-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duoc 2,4 mg (11,0% hiéu suit) hop chit néu trong d& muc theo cach gidng nhu
dugc md ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (pyrimidin-5-yl)boronic dugc st dung thay cho 4-
((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit
(3-flophenyl)boronic.

'"H NMR (DMSO-ds, 500MHz) 8 6,74 (1H), 7,08 (1H), 7,12 (1H), 7,22 (1H), 7,60
(1H), 7,73 (1H), 8,00 (1H), 8,06 (1H), 8,22 (1H), 8,31 (1H), 9,22 (1H), 9,52 (2H)

Vi du 107: Diéu ché 3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,4'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu duoc 2,0 mg (15,2% hiéu suat) hop chit néu trong d& muc theo cach giéng nhu
dugc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (2-flopyridin-4-yl)boronic duogc
st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

"H NMR (DMSO-ds, S00MHz) & 4,10 (3H), 6,61 (1H), 6,88 (1H), 7,15 (1H), 7,29
(1H), 7,47 (1H), 7,92 (2H), 8,12 (2H), 8,23 (1H), 8,39 (2H), 12,88 (1H)

Vi du 108: Pidu ché 3-xyano-4-((6-(2-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit
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Thu duoc 3,0 mg (13,2% hiéu suat) hop chat néu trong dé muc theo cach giéng nhu
dugc mo ta trong vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (2-flophenyl)boronic dugc sir dung thay cho 4-((6-
clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-
flophenyl)boronic.

'H NMR (DMSO-ds, 500MHz) & 6,86 (1H), 7,14 (2H), 7,28 (1H), 7,37 (2H), 7,52
(1H), 7,79 (2H), 7,86 (1H), 7,98 (1H), 8,10 (1H), 8,30 (2H)

Vi du 109: Diéu ché 3-xyano-4-((6-(4-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit
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Thu duoc 4,5 mg (19,7% hiéu suét) hop chét néu trong dé muc theo cach gidng nhu
dugc md ta trong Vi du 5, chi khdc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (4-flophenyl)boronic dugc st dung thay cho 4-((6-
clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-
flophenyl)boronic.

'H NMR (DMSO-ds, 500MHz) & 6,86 (1H), 7,08 (1H), 7,16 (1H), 7,27 (1H), 7,34
(2H), 7,80 (1H), 7,86 (1H), 7,97 (2H), 8,25 (4H)

Vi du 110: Diéu ché 3-xyano-4-((6-(3-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit
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Thu duoc 4,3 mg (18,9% hiéu suét) hop chat néu trong dé muc theo cach gibng nhur
dugc md ta trong vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic dugc sir dung thay cho 4-((6-
clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-
flophenyl)boronic.

'"H NMR (DMSO-dg, 500MHz) & 6,86 (1H), 7,10 (1H), 7,19 (1H), 7,28 (2H), 7,56
(1H), 7,80 (1H), 7,87 (1H), 7,96 (1H), 8,04 (3H), 8,27 (2H)

Vi du 111: Diéu ché 3-xyano-4-((6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit

3
g 0 JNL/\>
X X NS
N
0
A CN
0

Thu duoc 2,5 mg (11,3% hiéu suat) hop chét néu trong d& muc theo cach gidng nhu
dugc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit pyridin-4-ylboronic dugc st dung thay cho 4-((6-
clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-
flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 6,76 (1H), 7,08 (1H), 7,13 (1H), 7,24 (1H), 7,61
(1H), 7,73 (1H), 8,05 (2H), 8,21 (3H), 8,32 (1H), 8,68 (2H)

Vi du 112: Diéu ché 3-xyano-4-((2'-flo-6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit
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Thu dugc 2,5 mg (11,0% hiéu sudt) hop chat néu trong dé muc theo cach gidng nhu
dugc mo ta trong Vi du 5, chi khéac 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit (2-flopyridin-4-yl)boronic dugc str dung thay cho 4-
((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit
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(3-flophenyl)boronic.
'H NMR (CD;0D, 500MHz) & 6,75 (1H), 7,09 (1H), 7,13 (1H), 7,24 (1H), 7,61
(1H), 7,72 (1H), 7,85 (1H), 7,94 (3H), 8,23 (1H), 8,33 (1H)

Vi du 113: Diédu ché 3-xyano-4-((2-(furan-3-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit
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Thu duge 3,0 mg (13,4% hi¢u suat) hop chit néu trong dé muc theo c4ch giéng nhu
dugc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit thiophen-3-ylboronic dugc sir dung thay cho 4-((6-
clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-
flophenyl)boronic.

'H NMR (CD;OD, 500MHz) & 6,75 (1H), 6,95 (1H), 7,14 (1H), 7,52 (1H), 7,56
(1H) 7,61 (1H), 7,76 (1H), 7,80 (1H), 8,01 (1H), 8,11 (2H), 8,30 (1H)

Vi du 114: Piéu ché 3-xyano-4-((2,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit
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Thu duoc 3,2 mg (14,8% hiéu suat) hop chét néu trong d& muc theo cach gibng nhu
dugc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-
(thiazol-2-yl)benzensulfonamit va axit furan-3-ylboronic dugc st dung thay cho 4-((6-clo-
4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-
flophenyl)boronic.

'H NMR (CD;OD, 500MHz) § 6,71 (1H), 6,92 (1H), 7,05 (1H), 7,09 (1H), 7,12
(1H), 7,58 (4H), 8,01 (1H), 8,09 (1H), 8,20 (1H), 8,27 (1H)

Vi du 115 Pidu ché 3-xyano-4-((6'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-
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bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu duoc 2,4 mg (18,2% hiéu suit) hop chit néu trong d& muc theo cach gibng nhu
dugc mo ta trong vi du 5, chi khic 1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (6-flopyridin-3-yl)boronic duoc
st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CDsOD, 500MHz) & 4,11 (3H), 6,69 (1H), 6,76 (1H), 7,02 (1H), 7,13
(1H), 7,23 (1H), 7,44 (1H), 7,89 (1H), 8,00 (1H), 8,11 (1H), 8,20 (1H), 8,68 (1H), 8,98 (1H)

Vi du 116: Diéu ché 3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu duge 1,9 mg (13,7% hiéu suat) hop chit néu trong d& muc theo cach gidng nhu
duoc mo ta trong Vi du 5, chi khac 1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (2-flopyridin-3-yl)boronic duoc
st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CDsOD, 500MHz) & 4,10 (3H), 6,71 (1H), 6,76 (1H), 7,05 (1H), 7,13
(1H), 7,45 (1H), 7,51 (1H), 7,90 (1H), 8,02 (1H), 8,08 (1H), 8,22 (1H), 8,32 (1H), 8,65 (1H),

Vi dy 117: Didu ché 3-xyano-4-((6-(3-flophenyl)-2-(1-metyl-1H-pyrazol-5-
yD)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duoc 1,5 mg (17,6% hiéu suit) hop chét néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 5, chi khéc 1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic dugc su
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-
yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 4,12 (3H), 6,68 (1H), 6,76 (1H), 6,99 (1H), 7,13
(1H), 7,20 (1H), 7,44 (1H), 7,53 (1H), 7,89 (2H), 7,96 (1H), 7,99 (1H), 8,08 (1H), 8,20 (1H)

Vi du 118 Piéu ché 3-xyano-4-((6-(2-flophenyl)-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugc 1,3 mg (15,3% hiéu suat) hop chit néu trong d& muc theo cach gibng nhu
dugc mo ta trong Vi du 5, chi khac la 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (2-flophenyl)boronic duogc si
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'"H NMR (CD;OD, 500MHz) & 4,09 (3H), 6,68 (1H), 6,75 (1H), 7,01 (1H), 7,13
(1H), 7,28 (1H), 7,35 (1H), 7,43 (1H), 7,85 (1H), 8,00 (3H), 8,20 (1H)

Vi du 119: Didu ché 3-xyano-4-((2-(1-metyl-1H-pyrazol-5-yl)-6-(thiophen-3-
yDpyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

-79-



22439

Thu dugc 4,5 mg (20,4% hiéu suat) hop chit néu trong d& muc theo cach gidng nhu
dugc mo ta trong vi du 5, chi khic l1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (thiophen-3-yl)boronic dugc su
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'"H NMR (DMSO-ds, 500MHz) & 4,09 (3H), 6,53 (1H), 6,80 (1H), 7,02 (1H), 7,22
(1H), 7,43 (1H), 7,70 (1H), 7,82 (1H), 7,89 (1H), 7,97 (1H), 8,05 (1H), 8,18 (1H), 8,31 (1H)

Vi du 120: Diéu ché 3-xyano-4-((6-(1-metyl-1H-pyrazol-4-yl)-2-(1-metyl-1H-
pyrazol-5-yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu duge 2,5 mg (11,4% hiéu suit) hop chét néu trong dé& muc theo cich gidng nhu
dugc mo6 ta trong Vi du 5, chi khic la 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit ~ va  axit  (1-metyl-1H-pyrazol-4-
yDboronic dugc st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-

(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 3,97 (3H), 4,09 (3H), 6,61 (1H), 6,73 (1H), 6,92
(1H), 7,12 (1H), 7,76 (1H), 7,97 (1H), 8,07 (1H), 8,17 (1H), 8,25 (1H)

Vi du 121: Didu ché 3-xyano-4-((6-(isoxazol-4-yl)-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu duge 3,0 mg (14,0% hiéu suét) hop chat néu trong d& muc theo cach gidng nhu
dugc mo ta trong Vi du 5, chi khdc 1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (isoxazol-4-yl)boronic dugc su
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.
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'H NMR (CDsOD, 500MHz) & 3,90 (3H), 6,48 (1H), 6,75 (1H), 6,89 (1H), 7,12
(1H), 7,40 (1H), 7,64 (1H), 7,79 (1H), 7,96 (1H), 8,13 (1H), 8,84 (1H), 9,08 (1H)

Vi du 122: Didu ché 3-xyano-4-((6-(3-flophenyl)-2-(1-metyl-1H-pyrazol-4-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

=

Hoa tan 10 mg (0,02mmol) 4-((6-clo-2-(1-metyl-1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit trong 3 ml N,N-dimetylformamit, va b
sung 4,4 mg (0,03 mmol) axit (3-flophenyl)boronic vao, va sau d6 bd sung 2,4 mg (10%
mol) Pd(PPhs)4, 6,7 mg (0,63 mmol) Na,COs, va 1 ml H,O vao. Sau khi phan tung véi thiét
bi phan tng vi séng & nhiét do 120°C trong 10 phut, loai bé dung moi, va pha lodng nguyén
liéu con lai bang etyl axetat va tach 16p hitu co ra, va rira bang natri clorua bdo hoa. Gom
16p hitu co, 1am kho bing magie sulfat dé loai bo nude, va ¢ dudi ap sudt giam, va tinh ché
phin cin bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 3:1) dé thu dugc 5 mg

(45% hiéu sudt) hop chét néu trong dé muc.

'"H NMR (CDsOD, 500MHz) & 8,30 (s, 1H), 8,27 (s, 1H), 8,10 (s, 1H), 8,02 (d, 1H),
7,96 (m, 1H), 7,84 (d, 1H), 7,66 (d, 1H), 7,52 (m, 1H), 7,18 (m, 1H), 7,12 (d, 1H), 6,99 (d,
1H), 6,76 (d, 1H), 3,92 (s, 3H)

Vi du 123: Didu ché 3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

-
N-N
/
Thu duoc 5 mg (45% hiéu suit) hop chét néu trong dé muc theo cach giéng nhu
duoc md ta trong vi du 122, chi khac la axit (2-flophenyl-4-yl)boronic dugc sit dung thay
cho axit (3-flophenyl)boronic.
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'H NMR (CD;OD/CDCL, 500MHz) & 8,79 (m, 1H), 8,33 (s, 1H), 8,30 (m, 2H),
8,15 (s, 1H), 8,08 (d, 1H), 7,88 (d, 1H), 7,72 (d, 1H), 7,55 (m, 1H), 7,15 (d, 1H), 7,08 (d,
1H), 4,65 (s, 2H), 3,92 (s, 3H)

Vi du 124: Diéu ché 3-xyano-4-((6'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

- !
N-N
/
Thu duoc 5 mg (45% hiéu sudt) hop chat néu trong dé muc theo cach gidng nhu
duoc mo t& trong vi du 122, chi khéc 1a axit (6-flopyridin-3-yi)boronic dugc st dung thay
cho axit (3-flophenyl)boronic.

'H NMR (CD;OD/CDCls, 500MHz) & 8,99 (s, 1H), 8,76 (m, 1H), 8,30 (m, 2H),
8,14 (s, 1H), 8,07 (d, 1H), 7,89 (d, 1H), 7,68 (m, SH), 7,59 (m, 3H), 7,25 (m, 1H), 7,16 (d,
1H), 7,05 (d, 1H), 6,78 (d, 1H), 3,94 (s, 3H)

Vi du 125: Piéu ché 3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,4'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

d /
N-N
/
Thu duge 5 mg (45% hiéu suit) hop chat néu trong dé muc theo cach giéng nhu
dugc mo ta trong vi du 122, chi khéc la axit (2-flopyridin-4-yl)boronic dugc st dung thay
cho axit (3-flophenyl)boronic.

'H NMR (CD;0D/CDCls, 500MHz) & 8,36 (m, 1H), 8,18 (s, 1H), 8,10 (m, 2H),

8,00 (d, 1H), 7,88 (s, 1H), 7,72 (d, 1H), 7,62 (m, 2H), 7,15 (m, 1H), 7,10 (m, 1H), 6,78 (d,
1H), 3,96 (s, 3H)

Vi du 126: Piéu ché 3-xyano-4-((2',6-diflo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu dugc 5 mg (45% hiéu sudt) hop chit néu trong d& muc theo céach gidng nhu
dugc mo ta trong vi du 122, chi khac 1a axit (2,6-diflopyridin-3-yl)boronic duge st dung
thay cho axit (3-flophenyl)boronic.

"H NMR (CD;0D/CDCls, 500MHz) & 8,86 (m, 1H), 8,31 (s, 1H), 8,11 (s, 1H), 8,05
(m, 1H), 7,82 (m, 1H), 7,69 (m, 1H), 7,62 (m, 2H), 7,19 (m, 1H), 7,13 (m, 1H), 7,06 (d, 1H),
6,76 (d, 1H), 3,92 (s, 3H)

Vi du 127: DPidu ché 3-xyano-4-((2',6'-diflo-6-(furan-3-yl)-[2,3"-bipyridin]-3-

yl)oxy)-N-(thiazol-2-yl)benzensulfonamit
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Thu dugc 17,4 mg (29,7% hiéu suét) hop chét néu trong d& muc theo cach giéng
nhu dugc md ta trong Vi du 5, chi khac 1a 4-((6-clo-2-(furan-3-yl)pyridin-3-yl)oxy)-3-
xyano-N-(thiazol-2-yl)benzensulfonamit va axit (2,6-diflopyridin-3-yl)boronic dugc str
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) § 6,75 (1H), 6,76 (1H), 7,13 (1H), 7,18 (2H), 7,58
(1H), 7,71 (1H), 7,86 (1H), 7,05 (1H), 8,18 (1H), 8,30 (1H), 8,87 (1H)

Vi du 128: Diéu ché 3-xyano-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-5-y1)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit

Thu dugc 12,0 mg (34,3% hiéu suat) hop chét néu trong dé muc theo cach gidng
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nhu dugc mo ta trong Vi du 5, chi khéc 1a 4-((6-clo-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-3-xyano-N-(thiazol-2-yl)benzensulfonamit va axit (2,6-diflopyridin-3-yl)boronic
dugc st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CDs0D, 500MHz) & 4,09 (3H), 6,70 (1H), 6,76 (1H), 7,04 (1H), 7,13
(1H), 7,18 (1H), 7,44 (1H), 7,89 (1H), 8,01 (2H), 8,21 (1H), 8,75 (1H)

Vi du 129: Diéu ché 5-clo-4-((2',6'-diflo-6-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-2-
flo-N-(thiazol-4-yl)benzensulfonamit

Thu duoc 4,4 mg (22,8% hiéu sudt) hop chit néu trong d& muc theo cach gidng nhu
duoc mo ta trong Vi du 5, chi khéc 1a tert-butyl ((5-clo-4-((6-clo-2-(furan-3-yl)pyridin-3-
yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (2,6-diflopyridin-3-yl)boronic
dugc st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 6,92 (1H), 7,08 (1H), 7,17 (2H), 7,57 (2H), 7,82
(1H), 8,05 (1H), 8,18 (1H), 8,74 (1H), 8,86 (1H)

Vi du 130: Didu ché 5-clo-2-flo-4-((6'-flo-6-(furan-3-yI)-[2,3'"-bipyridin]-5-yl)oxy)-
N-(thiazol-4-yl)benzensulfonamit

Cl

Thu duoc 4,5 mg (24,2% hiéu suit) hop chit néu trong d& muc theo cach gibng nhu
dugc mo ta trong Vi du 5, chi khac 1a tert-butyl ((5-clo-4-((6-clo-2-(furan-3-yl)pyridin-3-
yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (6-flopyridin-3-yl)boronic dugc
st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.
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'H NMR (CD;0D, 500MHz) & 6,88 (1H), 7,78 (1H), 7,21 (2H), 7,58 (2H), 7,86
(1H), 7,05 (1H), 8,17 (1H), 8,71 (2H), 8,94 (1H)

Vi du 131: Piéu ché 5-clo-2-flo-4-((6-(4-flophenyl)-2-(furan-3-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duge 5,7 mg (30,6% hiéu suit) hop chit ndu trong dé muc theo cach gidng nhu
duoc mo ta trong Vi du 5, chi khac la tert-butyl ((5-clo-4-((6-clo-2-(furan-3-yl)pyridin-3-
yDoxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (4-flophenyl)boronic duogc st
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'"H NMR (CDs0D, 500MHz) § 6,79 (1H), 7,06 (1H), 7,21 (3H), 7,55 (2H), 7,80
(1H), 8,03 (1H), 8,14 (3H), 8,75 (1H)

Vi du 132: Diéu ché 5-clo-2-flo-4-((2'-flo-6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-

N-(thiazol-4-yl)benzensulfonamit

F o H
WL
& T s
O Nz
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Thu duge 4,1 mg (22,0% hiéu suit) hop chét néu trong dé muc theo cach gidng nhu

duoc mo ta trong Vi du 5, chi khac 1a tert-butyl ((5-clo-4-((6-clo-2-(furan-3-yl)pyridin-3-
| yDoxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (2-flopyridin-4-yl)boronic duoc
st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'"H NMR (CD;OD, 500MHz) & 6,99 (1H), 7,09 (1H), 7,25 (1H), 7,55 (1H), 7,61
(1H), 7,83 (1H), 7,98 (1H), 8,07 (2H), 8,23 (1H), 8,32 (1H), 8,74 (1H)

Vi du 133: DPidu ché 5-clo-2-flo-4-((6-(2-flophenyl)-2-(furan-3-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duge 4,0 mg (21,5% hiéu sudt) hop chét néu trong dé& muc theo cach giéng nhu
dugc mo ta trong vi du 5, chi khéc la tert-butyl ((5-clo-4-((6-clo-2-(furan-3-yl)pyridin-3-
yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (2-flophenyl)boronic duoc su
dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 6,86 (1H), 7,06 (1H), 7,16 (1H), 7,24 (1H), 7,34
(1H), 7,46 (1H), 7,55 (2H), 7,79 (1H), 8,04 (1H), 8,12 (2H), 8,74 (1H)

Vi du 134: Diéu ché 5-clo-4-((2',6-diflo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-
bipyridin]-5-yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit

Thu dugc 6,0 mg (41,4% hiéu sudt) hop chit néu trong d& muc theo cach giéng nhu
dugc mo ta trong Vi du 5, chi khéc 1a tert-butyl ((5-clo-4-((6-clo-2-(1-metyl-1H-pyrazol-5-
yD)pyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (2,6-diflopyridin-
3-yDboronic dugc st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-

(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;OD, 500MHz) & 4,11 (3H), 6,72 (1H), 6,94 (1H), 7,05 (1H), 7,17
(1H), 7,45 (1H), 7,74 (1H), 7,98 (2H), 8,74 (2H)

Vi du 135: Didu ché 5-clo-2-flo-4-((6-(4-flophenyl)-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 6,0 mg (42,8% hiéu suét) hop chat néu trong d& muc theo cach gibng nhu
dugc mo ta trong vi du 5, chi khéc 1a tert-butyl ((5-clo-4-((6-clo-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (4-
flophenyl)boronic dugc st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-

xyano-N-(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;OD, 500MHz) & 4,14 (3H), 6,78 (1H), 6,82 (1H), 7,03 (1H), 7,23
(2H), 7,43 (1H), 7,69 (1H), 7,96 (2H), 8,14 (2H), 8,73 (1H)

Vi du 136: Diéu ché 5-clo-2-flo-4-((6-(2-flophenyl)-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit

F s
w0 I p
N N
H
O

Thu dugc 6,0 mg (42,8% hiéu sudt) hop chat néu trong dé muc theo cach gidng nhu

dugc mo ta trong Vi du 5, chi khéc la tert-butyl ((5-clo-4-((6-clo-2-(1-metyl-1H-pyrazol-5-

yDpyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (2-
flophenyl)boronic dugc st dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-
xyano-N-(thiazol-2-y1)benzensulfonamit va axit (3-flophenyl)boronic.

'H NMR (CD;0D, 500MHz) & 4,16 (3H), 6,77 (1H), 6,95 (1H), 7,28 (1H), 7,35
(1H), 7,48 (2H), 7,72 (1H), 7,84 (1H), 8,03 (2H), 8,19 (1H), 8,96 (1H)

Vi du 137: Didu ché 5-clo-2-flo-4-((6'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-
bipyridin]-5-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit
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Thu duoc 6,0 mg (42,8% hiéu sudt) hop chét néu trong dé muc theo cach giéng nhu
dugc mo ta trong Vi du 5, chi khéc 1a tert-butyl ((5-clo-4-((6-clo-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-2-flophenyl)sulfonyl)(thiazol-4-yl)carbamat va axit (6-flopyridin-3-
ylhboronic dugc su dung thay cho 4-((6-clo-4-(furan-3-yl)pyridin-3-yl)oxy)-3-xyano-N-

(thiazol-2-yl)benzensulfonamit va axit (3-flophenyl)boronic.
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'H NMR (CD;0D, 500MHz) & 4,14 (3H), 6,72 (1H), 6,90 (1H), 7,03 (1H), 7,22
(1H), 7,45 (1H), 7,96 (1H), 8,06 (1H), 8,66 (1H), 8,73 (1H), 8,95 (1H)

Vi du 138: Piéu ché 4-((4-clo-2-(1-metyl-1H-pyrazol-5-yl)phenyl)(hydroxy)metyl)-
N-(thiazol-2-yl)benzensulfonamit

2 A
O O

N_

Hoa tan 192 mg (0,46 mmol) tert-butyl (4-bromphenyl)sulfonyl(thiazol-2-
yl)carbamat trong 1,5 ml tetrahydrofuran trong mdi trudng khi nito, va lam lanh t&i nhiét d6
-78°C. Sau khi bd sung tir tir 0,4 mL (0,64 mmol) n-butyllithi (1,6M trong tetrahydrofuran),
khudy hdn hop trong 30 phit d& duy tri & nhiét do -78°C. Hoa tan 50,0 mg (0,23 mmol) 4-
clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt trong 0,5 ml tetrahydrofuran, va bd sung vao
dung dich phan tmg trén day. Dé lam 4m tir nhiét d -78°C dén nhiét do trong phong, khudy
dung dich phan Gng trong 24 gid. B sung etyl axetat va nudc/IN-hydroclorua vao dung
dich phan Gng, va khudy né. Sau khi tach pha céc 16p, chi gom 16p hitu co va cd dudi ap
sudt giam. Phan cin thu dugc duogc tach bing sic ky cot (dung moi hién anh, hexan:etyl

axetat = 1:2) dé thu duoc 10,0 mg (9,6% hiéu sudt) hop chit néu trong d& muc.

'H NMR (CD;OD, 500MHz) § 7,80 (1H), 7,73 (2H), 7,55 (1H), 7,50 (1H), 7,23
(1H), 7,07 (3H), 6,70 (1H), 6,26 (1H), 5,72 (1H)

Vi du 139: Didu ché 4-((4-clo-2-(1H-pyrazol-4-yl)phenyl)(hydroxy)metyl)-3-flo-N-

(thiazol-2-yl)benzensulfonamit

2 0
peVen

OH F
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HN-N

Thu dugc 5,77 mg (5,4% hiéu suat) hop chét néu trong dé muc theo cach gidng nhu
dugc mo ta trong Vi du 138, chi khéc la tert-butyl (4-brom-3-flophenyl)sulfonyl(thiazol-2-
yl)carbamat va tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat dugc sir dung
thay cho tert-butyl(4-bromphenyl)sulfonyl(thiazol-2-yl)carbamat va 4-clo-2-(1-metyl-1H-
pyrazol-5-yl)benzaldehyt.
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'H NMR (CD;0D, 500MHz) & 7,67 (1H), 7,53 (3H), 7,34 (3H), 7,25 (1H), 7,02
(1H), 6,95 (1H), 6,60 (1H)

Vi du 140: Pidu ché 4-((4-clo-2-(furan-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-

(thiazol-2-yl)benzensulfonamit

2 10
0L

OH F
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Thu duge 5,45 mg (5,1% hiéu suit) hop chét néu trong dé muc theo cach gibng nhu
dugc mo ta trong Vi du 139, chi khéc 1a 4-clo-2-(furan-3-yl)benzaldehyt dugc sir dung thay
cho tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat.

'H NMR (CD;0D, 500MHz) & 7,70 (1H), 7,61 (2H), 7,53 (1H), 7,45 (1H), 7,31
(1H), 7,26 (2H), 7,07 (1H), 6,67 (1H), 6,52 (1H), 6,15 (1H)
Vi du 141: Diéu ché 4-((2,4-di(furan-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-

2-yl)benzensuifonamit

Thu duoc 5,46 mg (5,0% hiéu suat) hop chét néu trong dé& muc theo cach gidng nhu
dugc mo ta trong Vi du 139, chi khéc 1a 2,4-di(furan-3-yl)benzaldehyt dugc sir dung thay
cho tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat.

'H NMR (CDsOD, 500MHz) & 7,90 (1H), 7,45 (9H), 7,28 (1H), 7,07 (1H), 6,79
(1H), 6,66 (1H), 6,55 (1H), 6,19 (1H)

Vi du 142: Piéu ché 3-flo-4-(hydroxy(2-(1-metyl-1H-pyrazol-5-yl)phenyl)metyl)-

N-(thiazol-2-yl)benzensulfonamit

s
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=
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Thu dugc 4,40 mg (4,3% hiéu suat) hop chat néu trong dé muc theo cach gibng nhur
duoc mo ta trong vi du 139, chi khac 1a 2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt dugc sir
dung thay cho tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat.

'"H NMR (CD;0D, 500MHz) & 7,58 (1H), 7,48 (1H), 7,42 (6H), 7,21 (1H), 7,06
(1H), 6,67 (1H), 6,18 (1H), 5,97 (1H), 3,34 (3H)

Vi du 143: Didu ché 4-((4-clo-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit

20
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Hoa tan 192 mg (0,46 mmol) tert-butyl (4-bromphenyl)sulfonyl(thiazol-2-
yl)carbamat trong 2 ml tetrahydrofuran trong moi truong khi nito, va 1am lanh t&i nhiét do -
78°C. Sau khi bd sung tir tir 0,4 mL (0,64 mmol) n-butyllithi (1,6M trong tetrahydrofuran),
khuéy hén hop trong 30 phit dé duy tri & nhiét d -78°C. Hoa tan 47,5 mg (0,23mmol) 4-
clo-2-(furan-3-yl)benzaldehyt trong 0,5 ml tetrahydrofuran, va bd sung vao dung dich phan
tng trén day. Dé 1am 4m hdn hop phan tng tir nhiét d6 -78°C 1én dén nhiét do trong phong,
khudy dung dich phan ung trong 24 gid. B4 sung etyl axetat va nudc/1N-hydroclorua vao
dung dich phan ting, va khudy né. Sau khi tach pha cac 16p, chi gom 16p hitu co va ¢6 dudi
ap suat giam. Tach phan cin thu dugc bing sic ky cot (dung moi hién anh, hexan:etyl axetat

= 1:1) dé thu duoc 9,9 mg (9,6% hiéu suét) hop chat néu trong d& muc.
'H NMR (CD;0D, 500MHz) & 7,78 (m, 2H), 7,56 (s, 2H), 7,35 (m, 1H), 7,31 (m,
4H), 7,06 (m, 1H), 6,67 (m, 1H), 6,53 (s, 1H), 6,00 (s, 1H)

Vi du 144: Diéu ché 4-((4-clo-2-(1-metyl-1H-pyrazol-5-yl)phenyl)(hydroxy)metyl)-
3-flo-N-(thiazol-2-yl)benzensulfonamit
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Thu duoc 10,0 mg (9,6% hiéu suit) hop chat néu trong d& muc theo cach giéng nhu
dugc mo ta trong Vi du 139, chi khac 1a 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt
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dugc su dung thay cho tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat.

'H NMR (CDsOD, 500MHz) & 7,58 (1H), 7,48 (1H), 7,42 (5H), 7,21 (1H), 7,06
(1H), 6,67 (1H), 6,18 (1H), 5,97 (1H), 3,34 (3H)

Vi du 145: Pidu ché 4-((4-clo-2-(pyridin-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-

(thiazol-2-yl)benzensulfonamit
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Thu duoc 10,0 mg (9,6% hidu suat) hop chit néu trong d& muc theo cach gidng nhu
dugc md ta trong Vi du 139, chi khéc 1a 4-clo-2-(pyridin-3-yl)benzaldehyt dugc st dung
thay cho tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat.

'"H NMR (CDCL;, 500MHz) & 8,73 (1H), 8,26 (1H), 7,87 (1H), 7,66 (4H), 7,43 (2H),
7,10 (3H), 6,88 (1H), 6,55 (1H)

Vi du 146: Pidu ché 4-((4-clo-2-(pyridin-4-yl)phenyl)(hydroxy)metyl)-3-flo-N-

(thiazol-2-yl)benzensulfonamit

O\ //
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Thu dugc 10,0 mg (9,6% hiéu suét) hop chit néu trong dé muc theo cach gibng nhu
dugc md ta trong Vi du 139, chi khac 1a 4-clo-2-(pyridin-2-yl)benzaldehyt dugc s dung
thay cho tert-butyl-4-(5-clo-2-formylphenyl)-1H-pyrazol-1-carboxylat.
'H NMR (CDCls, 500MHz) & 8,42 (1H), 7,88 (1H), 7,84 (1H), 7,34 (4H), 7,16 (1H)
6,95 (1H), 6,85 (1H), 6,52 (1H)

b

Vi du 147: Diéu ché 4-((4-clo-2-(pyridin-4-yl)phenyl)(hydroxy)metyl)-N-(thiazol-

2-yl)benzensulfonamit
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Thu duoc 10,0 mg (9,6% hiéu sudt) hop chat néu trong dé muc theo cach gidng nhu
dugc mo ta trong vi du 138, chi khéc la -clo-2-(pyridin-2-yl)benzaldehyt dugc sir dung thay
cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.
'H NMR (CDCls, 500MHz) & 8,50 (1H), 7,72 (2H), 7,54 (1H), 7,47 (1H), 7,31 (2H),
7,24 (1H), 7,18 (2H), 7,09 (1H), 6,71 (1H)
Vi du 148: Piéu ché 4-((4-clo-2-(pyridin-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-

2-yl)benzensulfonamit
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Thu dugc 8,6 mg (4,1% hiéu suit) hop chat néu trong dé muc theo cach gidng nhu
dugc mé ta trong Vi du 138, chi khac 1a 4-clo-2-(pyridin-3-yl)benzaldehyt dugc sir dung
thay cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.

'H NMR (CD;OD, 500MHz) & 8,52 (dd, 1H), 8,44 (s, 1H), 7,73 (d, 2H), 7,66 (d,
1H), 7,56 (d, 1H), 7,47 (dd, 1H), 7,39 (m, 1H), 7,26 (d, 1H), 7,16 (d, 2H),7,09 (d, 1H), 6,71
(d, 1H), 5,76 (s, 1H)

Vi du 149: DPiéu ché 4-((2,4-di(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit
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Thu duge 5,2 mg (2,4% hiéu sudt) hop chat néu trong dé muc theo cach giéng nhu
dugc md ta trong vi du 138, chi khéc 1a 2,4-di(furan-3-yl)benzaldehyt duoc sir dung thay
cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.
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'"H NMR (CDsOD, 500MHz) & 7,92 (s, 1H), 7,80 (d, 2H), 7,59-7,50 (m, SH), 7,36
(d, 3H), 7,08 (d, 1H), 6,81 (s, 1H), 6,70 (d, 1H), 6,59 (s, 1H), 6,05 (s, 1H)

Vi du 150: Piéu ché 4-((4-(2-flopyridin-3-yl)-2-(furan-3-
yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-yl)benzensulfonamit

Thu duoc 6,9 mg (2,9% hiéu suit) hop chit néu trong d& muc theo cach gidng nhu
dugc md ta trong Vi du 138, chi khac 1a 4-(2-flopyridin-3-yl)-2-(furan-3-yl)benzaldehyt
dugc sir dung thay cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.

'H NMR (CD;0D, 500MHz) & 8,18 (d, 1H), 8,08 (t, 1H), 7,81 (d, 2H), 7,60-7,51
(m, 5H), 7,42-7,37 (m, 3H), 7,08 (d, 1H), 6,70 (d, 1H), 6,60 (s, 1H), 6,11 (s, 1H)

Vi du 151: Piéu ché 4-((4-(6-flopyridin-3-yl)-2-(furan-3-
yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-yl)benzensulfonamit

O O

Y 9

F

Thu duoc 5,8 mg (2,5% hiéu suat) hop chit néu trong dé muc theo cach gidng nhu
dugc mo ta trong Vi du 138, chi khac la 4-(6-flopyridin-3-yl)-2-(furan-3-yl)benzaldehyt
dugc stir dung thay cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.

'H NMR (CD;OD, 500MHz) & 8,61 (d, 1H), 8,08 (t, 1H), 7,81 (d, 2H), 7,60-7,51
(m, 5H), 7,42-7,37 (m, 3H), 7,08 (d, 1H), 6,70 (d, 1H), 6,60 (s, 1H), 6,11 (s, 1H)

Vi du 152: Piéu ché 4-((2'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-
N-(thiazol-2-yl)benzensulfonamit
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Thu duge 5,2 mg (2,2% hiéu suit) hop chét néu trong dé muc theo cach gibng nhu
dugc mo ta trong vi du 138, chi khac 1a 2'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-carbaldehyt
dugc str dung thay cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.

'H NMR (CD;0D, 500MHz) & 7,81 (d, 2H), 7,57 (d, 2H), 7,47-7,44 (m, 4H), 7,39-
7,34 (m, 3H), 7,24-7,14 (m, 2H), 7,07 (d, 1H), 6,68 (d, 1H), 6,58 (s, 1H), 6,10 (s, 1H)
Vi du 153: Piéu ché 4-((3'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-

N-(thiazol-2-yl)benzensulfonamit

Thu duge 4,0 mg (1,7% hi¢u suét) hop chit néu trong d& muyc theo cach gidng nhu
dugc mo ta trong Vi du 138, chi khéc 1a 3'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-carbaldehyt
dugc su dung thay cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.

'H NMR (CD;0D, 500MHz) & 7,81 (d, 2H), 7,61-7,55 (m, 4H), 7,48-7,43 (m, 3H),
7,37 (d, 3H), 7,08 (d, 2H), 6,70 (d, 1H), 6,61 (s, 1H), 6,10 (s, 1H)

Vi du 154: Piéu ché 4-((4'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-
N-(thiazol-2-yl)benzensulfonamit
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Thu dugc 4,6 mg (2,0% hiéu suat) hop chit néu trong dé muc theo cach gidng nhu
dugc mo ta trong Vi du 138, chi khéc 1a 4'-flo-3-(furan-3-yl)-[1,1'-biphenyl]-4-carbaldehyt
dugc sir dung thay cho 4-clo-2-(1-metyl-1H-pyrazol-5-yl)benzaldehyt.

'H NMR (CD;0D, 500MHz) & 7,81 (d, 2H), 7,58-7,53 (m, 6H), 7,45 (d, 1H), 7,38
(d, 2H), 7,16 (t, 2H), 7,09 (d, 1H), 6,71 (d, 1H), 6,61 (d, 1H), 6,09 (s, 1H)
Vi du 155 Diéu ché 3-flo-4-((2-(furan-3-yl)pyridin-3-yl)(hydroxy)metyl)-N-

(thiazol-2-yl)benzensulfonamit
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Hoa tan 100 mg (0,26 mmol) tert-butyl ((3,4-diflophenyl)sulfonyl)(thiazol-2-
yl)carbamat trong 5 ml tetrahydrofuran trong mdi truong khi nito, va lam lanh dén nhiét do
-78°C. Sau khi bd sung tir tir 0,25 mL (0,39 mmol) n-butyllithi (1,6M trong tetrahydrofuran),
khudy hdn hop trong 30 phut dé duy tri & nhiét d6 -78°C. Hoa tan 23 mg (0,13 mmol) 2-
(furan-3-yl)nicotinaldehyt trong 0,5 ml tetrahydrofuran, va bd sung vao dung dich phan ting
trén day. D& lam Am tir nhiét do -78°C 1én dén nhiét do trong phong, khudy dung dich phan
tng trong 24 gid. BS sung etyl axetat va nuée/IN-hydroclorua vao dung dich phan tng, va
khudy né. Sau khi tach pha cac 16p, chi gom 16p hitu co va c6 dudi ap sudt giam. Phin cn
thu dugc dugc tach bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 1:1) dé thu

dugc 7 mg (6,1% hiéu sudt) hop chét néu trong dé& muc.

'"H NMR (CD;0D, 500MHz) & 8,48 (m, 1H), 7,84 (s, 1H), 7,72 (m, 3H), 7,59 (m,
1H), 7,47 (m, 1H), 7,32 (m, 1H), 7,70 (m, 1H), 6,73 (m, 2H), 6,24 (s, 1H)

Vi du 156: Diéu ché 4-((2-(furan-3-yl)pyridin-3-yl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit
o\\ ,0 S ’\>
s\”/k\N

OH

/
o)

Hoa tan 100 mg (0,28 mmol) tert-butyl ((4-flophenyl)sulfonyl)(thiazol-2-
yl)carbamat trong 5 ml tetrahydrofuran trong mdi trudng khi nito, va lam lanh dén nhiét do
-78°C. Sau khi bd sung tir tir 0,26 mL (0,42 mmol) n-butyllithi (1,6M trong tetrahydrofuran),
khudy hdn hop trong 30 phut dé duy tri & nhiét d§ -78°C. Hoa tan 23 mg (0,13 mmol) 2-
(furan-3-yl)nicotinaldehyt trong 0,5 ml tetrahydrofuran, va bb sung vao dung dich phan tng
trén day. Dé lam am tir nhiét do -78°C 1én dén nhiét do trong phong, khudy dung dich phan
g trong 24 gid. Bo sung etyl axetat va nudc/1N-hydroclorua vao dung dich phan ung, va
khudy né. Sau khi tach pha cac 16p, chi gom 16p hitu co va cd dudi ap sudt giam. Phan cin
thu duoc dugc tach bing sic ky cot (dung moi hién anh, hexan:etyl axetat = 1:1) dé thu

duoc 6mg (5,2% hiéu suat) hop chit néu trong d& muc.
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'H NMR (CD;OD, 500MHz) & 8,48 (m, 1H), 7,81 (m, 4H), 7,59 (m, 1H), 7,36 (m,
3H), 7,09 (m, 1H), 6,73 (m, 2H), 6,09 (s, 1H)

Vi du 157: Diéu ché 3-flo-4-(hydroxy(2-phenylpyridin-3-yl)metyl)-N-(thiazol-2-

yl)benzensulfonamit

s
0,0 /\>
SNN/QN

H

I\
N =
! OH F

Hoa tan 100 mg (0,26 mmol) tert-butyl ((3,4-diflophenyl)sulfonyl)(thiazol-2-
yl)carbamat trong 5 ml tetrahydrofuran trong mdi trudng khi nito, va 1am lanh dén nhiét do
-78°C. Sau khi bd sung tir tir 0,25 mL (0,39 mmol) n-butyllithi (1,6M trong tetrahydrofuran),
khudy hdn hop trong 30 phut dé duy tri & nhiét d -78°C. Hoa tan 24,3 mg (0,13 mmol) 2-
phenylnicotinaldehyt trong 0,5 ml tetrahydrofuran, va bd sung vao dung dich phan tng trén
day. Dé 1am 4m tlr nhi¢t o -78°C 1én dén nhiét d6 trong phong, khudy dung dich phan tng
trong 24 gid. B sung etyl axetat va nude/IN-hydroclorua vao dung dich phan ung, va
khudy né. Sau khi tach pha céc 16p, chi gom 16p hitu co va cd dudi ap suat giam. Phan cin
thu duge duoc tich biang sic ky c¢ot (dung moi hién anh, hexan:etyl axetat = 1:1) dé thu

duoc 9 mg (7,6% hiéu suit) hop chat néu trong d& muc.

'"H NMR (CDsOD, 500MHz) & 8,49 (m, 1H), 7,95 (m, 1H), 7,64 (m, 1H), 7,52 (m,
1H), 7,42 (m, 1H), 7,37 (m, 6H), 7,12 (m, 1H), 6,74 (m, 1H), 6,09 (s, 1H)

Vi du thir nghiém: Thir nghiém vé tac dung phong bé ddi véi kénh ion natri (N avl.7)

Dé do cac hoat tinh clia hop chét theo sang ché dé lam chét ddi khang, tién hanh thi
nghiém vé tac dung phong bé ddi voi kénh ion natri (Nav1.7) nhu sau.

1) Nudi ciy té bao

Dong té bao hNav1.7 HEK293 duoc sir dung 1a dong t& bao ¢6 gen kénh ion natri
1.7 clia ngudi (cu tric siéu phan tir alpha ctia kénh natri c6 cdng dién ap typ IX) (cAu tric
siéu phan tir alpha ctia kénh natri c6 cong dién 4p typ IX) trong céc té bao than phdi ngudi
(HEK) 293 va dugc mua ctia Millipore. Didu ché mdi trudong sir dung bang cach bd sung
100X NEAA 1% va FBS khong duoc hoat héa do nhiét 10% vao DMEM F-12 va b sung
P/S 1% vao d6 dé lam chit khang sinh. B6 sung G-418 dé lam enzym giGi han trong qué

trinh cdy chuyén, va nudi cdy céc té bao hNavl.7 HEK293 dén muc d6 nhdp dong la
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khoang 80% trong binh cau T75 trong ti 4p CO, 5% & nhiét do 37°C trong 2 hodc 3 ngay va
tach roi khoi binh ciu nay bang cach xir ly véi dung dich trypsin 0,25%. Sau d6, gom cac té

bao nay bang cach ly tdm va st dung trong Thir nghiém.
2) Diéu ché miu hop chét

Hoa tan céc hop chét dugc didu ché trong céc vi du theo sang ché trong dimetyl
sulfoxit (DMSO) va str dung trong thit nghiém. Didu ché dung dich gbc DMSO 90mM va
10mM tir timg hop chit ndy va pha lodng trong dung dich ngoai bao (KCI 4mM, NaCl
138mM, MgCl, ImM, CaCl;, 1,8mM, glucoza 5,6mM, HEPES 10mM, d6 pH béng 7,45) &
céc ndng dd khac nhau sao cho ndng do cudi ciing ciia mdi hop chit trong DMSO 1a 0,3%

hodc nho hon.
3) Do tac dung phong bé kénh ion natri

Dé do tac dung phong bé kénh ion natri, hé kep miéng IonFlux16 Auto (Fluxion,
Inc.) va dia chuyén dung dugc sir dung. Phan b6 cac té bao trong dung dich ngoai bao (KCI
4mM, NaCl 138mM, MgCl, ImM, CaCl, 1,8mM, glucoza 5,6mM, HEPES 10mM, d6 pH
bang 7,45), va sau d6 phan tan trong viing dic hidu cia dia, va pha lodng mdi miu hop chét
da duoc diéu ché nay & cdc ndng do khac nhau, va sau d6 phan tan trong ving déc hidu ciia
dia. Sau khi phan tan céc t& bao, thu duoc hop chit miu va dung dich ndi bao (CsF 100mM,
CsCl 45mM, NaCl 5mM, EGTA SmM, HEPES 10mM, d6 pH béng 7,2) trong dia, dia nay
duoc lip trong hé kep miéng, va do liéu ring cac hop chét nay c6 Gc ché kénh ion hay

khong theo chuong trinh thiét 1ap va quy trinh xung nhip.

Dic biét, tam ndng do/hop chat duogc thiét lap, va phan tram tc ché duoc xac dinh
bang céch tinh phan tram tc ché cta dong cao nhét, dugc tao ra sau khi xir Iy céc té bao véi
timg ndng dd hop chét trong 50 gidy, so v4i dong cao nhét dugc tao ra trude khi xit ly voi
hop chét, va tri s6 ICso dugc tinh bing cich sir dung chuong trinh phan chia Sigma. Céc két
qua tinh dugc thé hién trén Bang 2 dudi day. Trong Bang 2 dudi day, phan trim tc ché cia

Navl.7 dugc danh gia nhu sau:

ICso ctia Nav1.7: + (>100 nM), ++ (51-100 nM), va +++ (<50 nM)
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Béng 2
Vi du sb ICso ctia Vi dusé ICsocua Vidu s ICso clia
Navl.7 Navl.7 Navl.7

1 +++ 21 " 41 N
2 T 22 ++ 42 n
3 et 23 n 43 N
4 i 24 + 44 +
> AR 25 + 45 +
6 + 26 ok 46 "
7 ++ 27 + 47 n
8 * 28 + 48 +
9 ++ 29 + 49 "
10 i 30 + 50 ———
11 ++ 31 iy 51 .
12 +++ 32 n 5 N
13 + 33 + 53 N
14 * 34 + 54 +
15 + 35 T 55 N
16 -+ 36 n 56 N
17 + 37 n 57 N
18 * 38 + 58 +
19 + 39 ++ 59 "
20 * 40 + 60 +
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Bang 3
Vi du sb ICso ctia Vidussb. ICsocua Vidusé ICso clia
Navl.7 Navl.7 Navl.7
ol * 81 + 101 4+
62 * 82 + 102 +
63 * 83 + 103 +
o4 * 84 + 104 +
65 * 85 + 105 +
66 * 86 + 106 +
67 * 87 + 107 +
68 * 88 + 108 ++
69 " 89 + 109 +H+
70 + 90 + 110 i
7 * 91 + 111 +
72 * 92 + 112 +
73 * 93 + 113 +
7 * 94 + 114 +
75 * 95 + 115 +
76 * 96 + 116 +
77 * 97 + 117 ++
78 * 98 + 118 +
7 + 99 + 119 +
80 + 100 + 120 N
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Bang 4
Vi du sé ICso cua Vidu sb. ICsocua Vidusé ICsoclia
Navl.7 Navl.7 Navl.7
121 + 134 + 147 +
122 ++ 135 n 148 N
123 T 136 + 149 +
124 + 137 + 150 +
125 - 138 + 151 +
126 + 139 + 152 N
127 ++ 140 n 153 -
128 + 141 + 154 +
129 + 142 + 155 +
130 - 143 e 156 +
131 ++ 144 N 157 .
132 + 145 +
133 + 146 +
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thuc 1 hodc mudi duoc dung cta né:

Rs 0 0
\ 7/
R'I\I/X'l\ = S\N/R3
| ] H

R,

[Cong thuc 1]

trong do

R, la hydro, halogen, hodc aryl hodc heteroaryl dugc chon tir nhém bao gdm phenyl,

pyridinyl, pyrimidinyl, furanyl, isoxazolyl, pyrazolyl va thienyl,

trong d6 aryl hodc heteroaryl chua duoc thé hodc duoc thé bang mdt hodc hai phén
tir thé doc 1ap dugc chon tir nhém bao gdm alkyl ¢6 1 dén 4 nguyeén tir cacbon, haloalkyl cé

1 dén 4 nguyén tir cacbon va halogen,

R, 1a aryl hodc heteroaryl dugc chon tir nhém bao gdm furanyl, imidazolyl,

isoxazolyl, phenyl, pyrazolyl, pyridinyl, pyrimidinyl, thiazolyl va thienyl,

trong d6 aryl hodc heteroaryl chwa duoc thé hodc duoc thé bing mot hoic hai phén
ttr thé doc 14p duoc chon tir nhém bao gdm alkyl ¢6 1 dén 4 nguyén tir cacbon, xycloalkyl
¢ 3 dén 6 nguyén tir cacbon, halogen, morpholino, piperazinyl, piperidinyl, pyridinyl va

pyrolidinyl,
Rslathiazolyl hodc thiadiazolyl,

X, 1a CH hodc N, X, 1a CH hoic N, véi diéu kién 1a it nhit mot trong s6 X; va X; 1a
CH,

Y [a O hoac CH(OH),

Z 14 CRy,

R4 1a H, halogen hodc CN,

Rs 1a H hodc halogen,

v6i didu kién 13

néu R, la pyrazolyl dugc thé bing alkyl ¢6 1 dén 4 nguyeén tir cacbon, thi mdt trong

so XjvaXzlaN, va
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néu R, 14 H hodc halogen, thi Y 1a CH(OH).

2. Hop chit hoic mudi duoc dung ctia n6 theo diém 1, trong d6 R, 1a H; clo; phenyl chua
duoge thé hoic duoc thé bing mot hoic hai phan tir thé doc 14p duoc chon tir nhém bao gdm
haloalkyl c6 1 dén 4 nguyén tir cacbon va halogen; pyridinyl chua dugc thé hoic duogc thé
bing mot hodc hai halogen; pyrimidinyl chua dugc thé; furanyl chwa duoc thé; isoxazolyl
chua dugc thé; pyrazolyl chua duoc thé hodc dugc thé bang alkyl ¢6 1 dén 4 nguyén tu

cacbon; hoic thienyl chua duge thé.

3. Hop chit hodc mubi duoc dung cua ndé theo diém 2, trong d6 R, 1a H; clo; phenyl chua
duogc thé hodc dugc thé bing mot hoic hai phan tir thé doc 1ap dugc chon tir nhom bao gdm
CF3, F va Cl; pyridinyl chua duoc thé hodc duoc thé béng mot hodc hai F; pyrimidinyl chua
duogc thé; furanyl chua duoc thé; isoxazolyl chua dugc thé; pyrazolyl chua duoc thé hodc

duoc thé bang metyl; hodc thienyl chua duoc thé.

4. Hop chét hodc mubi duoc dung cua n6 theo diém 1, trong d6 Ry 1a furanyl chua duoc thé;
imidazolyl duoc thé bang pyridinyl; isoxazolyl duoc thé bing hai alkyl ¢6 1 dén 4 nguyén
tr cacbon; phenyl chua duoc thé; pyrazolyl chua dugc thé hodc duoc thé biang alkyl c6 1
dén 4 nguyén tir cacbon hozc xycloalkyl ¢6 3 dén 6 nguyén tir cacbon; pyridinyl chua duoc
thé hodc dugc thé bing mot hoic hai phén ttr thé duoc chon tir nhém bao gdm alkyl c6 1
dén 4 nguyén tir cacbon, halogen, morpholino, piperidinyl va pyrolidinyl; pyrimidinyl chua
duogc thé hoic dugc thé bing piperazinyl; thiazolyl dwoc thé bang xycloalkyl ¢6 3 dén 6
nguyén tir cacbon; hoic thienyl dugc thé bing mot hodc hai alkyl c6 1 dén 4 nguyén tir

cacbon.

5. Hop chét hodc mudi duoc dung ctia n6 theo diém 4, trong d6 R, 1a furanyl chua dugc thé;
imidazolyl duoc thé bing pyridinyl; isoxazolyl dugc thé bang hai metyl; phenyl chua duoc
thé; pyrazolyl chua duoc thé hodc dugc thé bing metyl hodc xyclopropyl; pyridinyl chua
duoc thé hodc duoc thé bang mot hodc hai phan tir thé duoc chon tir nhém bao gdm metyl, F,
Cl, morpholino, piperidinyl va pyrolidinyl; pyrimidinyl chua duoc thé hodc dugc thé bing
piperazinyl; thiazolyl duoc thé bang xyclopropyl; hodc thienyl dwoc thé bang mot hodc hai
metyl.

6. Hop chét hodc mudi dugce dung ctia n6 theo diém 1, trong d6 R4 1aH, F, Cl hoic CN.

7. Hop chét hodc mudi duge dung ctia n6 theo diém 1, trong d6 Rs1a H hoic F.

8. Hop chét hoic mudi duoc dung ciia né theo diém 1, trong do:

R; 1a aryl hodc heteroaryl dugc chon tir nhém bao gébm phenyl, pyridinyl,
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pyrimidinyl, furanyl, isoxazolyl, pyrazolyl va thienyl,

trong d6 aryl hodc heteroaryl chua duoc thé hoic duoc thé bang mot hoic hai phéan
tr thé doc 1ap dugc chon tir nhom bao gdm alkyl c6 1 dén 4 nguyén tir cacbon, haloalkyl ¢6

1 dén 4 nguyén tir cacbon va halogen,

R, la aryl hoic heteroaryl dugc chon tr nhém bao gdm furanyl, imidazolyl,

isoxazolyl, pyrazolyl, pyridinyl, pyrimidinyl, thiazolyl va thienyl,

trong do aryl hoic heteroaryl chua dugc thé hoic duoc thé bing mot hoic hai phén
tir thé doc 1ap dugc chon tir nhém bao gdm alkyl c6 1 dén 4 nguyén tir cacbon, xycloalkyl
¢ 3 dén 6 nguyén tir cacbon, halogen, morpholino, piperazinyl, piperidinyl, pyridinyl va

pyrolidinyl,
Rj3 la thiazolyl hodc thiadiazolyl,

X, 1a CH hodc N, X, 1a CH hodc N, véi diéu kién 14 it nh4t mot trong s6 X va X, 14
CH,

Y 1a O,
Z 14 CRy,
R4 1a H, halogen hoac CN,
Rs la H hodc halogen.
9. Hop chat hoic mudi duoc dung ctia n6 theo diém 1, trong d6

Ry la hydro, halogen, hodc aryl hodc heteroaryl dugc chon tir nhém bao gdm phenyl,

pyridinyl va furanyl,
trong do6 aryl hodc heteroaryl chua duge thé hodc dugc thé bing halogen,

R laaryl hodc heteroaryl dugc chon tir nhém bao gdm furanyl, phenyl, pyrazolyl va

pyridinyl,

trong d6 aryl hodc heteroaryl chua duoc thé hodc duoc thé biang alkyl ¢c6 1 dén 4

nguyén tur cacbon,
Rj lathiazolyl,

X; 1a CH hodc N, X, 12 CH hodc N, véi diéu kién la it nhat mot trong sé X; va X, la
CH,

Y la CH(OH),
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7 13 CRy,

R4 1a H hodc halogen,

Rs 1a H.
10. Hop chét hoic mudi duoc dung cta n6 theo diém 1, trong do hop chét duoc chon tir
nhém bao gdm -

1) 3-xyano-4-((4-(furan-3-yl)-6-phenylpyridin-3-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

2) 3-xyano-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

3) 3-xyano-4-((4-(furan-3-yl)-6-phenylpyridin-3-yl)oxy)-N-(1,2,4-thiadiazol-

5-yl)benzensulfonamit,

4) 3-xyano-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-phenylpyridin-3-yl)oxy)-N-
(1,2,4-thiadiazol-5-yl)benzensulfonamit,

5) 3-xyano-4-(6-(3-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

6) 3-xyano-4-(6-(2-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-(thiazol-2-
yl)benzensulfonamit,

7) 3-xyano-4-(6-(4-flophenyl)-4-(furan-3-yl)pyridin-3-yloxy)-N-(thiazol-2-
yl)benzensulfonamit,

8) 3-xyano-4-(4-(furan-3-yl)-6-(3-(triflometyl)phenyl)pyridin-3-yloxy)-N-

(thiazol-2-yl)benzensulfonamit,

9) 3-xyano-4-(2'-flo-4-(furan-3-yl)-2,4'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

10) 3-xyano-4-(2'-flo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-
yl)benzensulfonamit,

1) 3-xyano-4-(6'-flo-4-(furan-3-yl)-2,3"-bipyridin-5-yloxy)-N-(thiazol-2-
yl)benzensulfonamit,

12) 3-xyano-4-(2',6'-diflo-4-(furan-3-yl)-2,3'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,
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13) 3-xyano-4-(4-(furan-3-yl)-2,3"-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

14) 3-xyano-4-(4-(furan-3-yl)-2,4'-bipyridin-5-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

15) 3-xyano-4-(4-(furan-3-yl)-6-(pyrimidin-5-yl)pyridin-3-yloxy)-N-(thiazol-2-

yl)benzensulfonamit,

16) 3-xyano-4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

17) 4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

18) 3-xyano-4-((2'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

19) 3-xyano-4-((6'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit,

20) 3-xyano-4-((4-(furan-3-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

2-yl)benzensulfonamit,

21) 3-flo-4-((4-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

22) 3-flo-4-((4-(1-metyl-1H-pyrazol-5-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

23) 3-xyano-4-((6-(4-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

24) 3-xyano-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

25) 3-xyano-4-((6-(furan-3-yl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

26) 3-xyano-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

27) 3-xyano-4-((2'-flo-4-(1-metyl-1H-pyrazol-5-yl)-[2,4'-bipyridin]-5-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit,
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28) 4-((4,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,
29) 3-xyano-4-((2-flo-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

30) 3-xyano-4-((6-flo-6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

31) 3-xyano-4-((2'-flo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

32) 3-xyano-4-((6-flo-5-metyl-6'-phenyl-[3,4"-bipyridin]-3'-yl)oxy)-N-(thiazol-

2-yl)benzensulfonamit,

33) 3-xyano-4-((6'-phenyl-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

34) 3-xyano-4-((6-phenyl-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

35) 4-((3'-clo-6-phenyl-[4,4"-bipyridin]-3-yl)oxy)-3-xyano-N-(thiazol-2-

yl)benzensulfonamit,

36) 3-xyano-4-((2',3'-diclo-6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

37) 3-xyano-4-((4-(3,5-dimetylisoxazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

38) 3-xyano-4-((4-(1-metyl-1H-pyrazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

39) 3-xyano-4-((6-phenyl-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

40) 3-xyano-4-((6-phenyl-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

41) 3-xyano-4-((4-(2,5-dimetylthiophen-3-yl)-6-phenylpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

42) 3-xyano-4-((4-(5-metylthiophen-2-yl)-6-phenylpyridin-3-yl)oxy)-N-

(thiazol-2-yl)benzensulfonamit,

43) 3-xyano-4-((4-(2-xyclopropylthiazol-4-yl)-6-phenylpyridin-3-yl)oxy)-N-
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(thiazol-2-yl)benzensulfonamit,

44) 3-xyano-4-((4-(1-xyclopropyl-1H-pyrazol-4-yl)-6-phenylpyridin-3-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

45) 3-xyano-4-((4-(furan-3-yl)-6-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-
(thiazol-2-yl)benzensulfonamit,

46) 3-xyano-4-((4-(furan-3-yl)-6-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

47) 3-flo-4-((2'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-
yl)benzensuifonamit,

48) 3-flo-4-((6'-flo-4-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

49) 3-xyano-4-((6-flo-[3,2":4',3"-terpyridin]-5'"-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

50) 3-xyano-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

51) 3-xyano-4-((2-flo-[3,2":4',3"-terpyridin]-5'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

52) 3-xyano-4-((6'-(2-flophenyl)-[3,4"-bipyridin]-3'-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

53) 3-xyano-4-((2,6-diflo-[3,2":4',4"-terpyridin]-5'"-yl)oxy)-N-(thiazol-2-
yl)benzensulfonamit,

54) 4-((4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-N-(thiazol-
2-yl)benzensulfonamit,

55) 4-((4,6-bis(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl)oxy)-3-xyano-N-(1,2,4-
thiadiazol-5-yl)benzensulfonamit,

56) 5-clo-2-flo-4-((2'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-4-
yl)benzensulfonamit,

57) 5-clo-2-flo-4-((6'-flo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

58) 5-clo-4-((2',6'-diflo-4-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-2-flo-N-
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(thiazol-4-yl)benzensulfonamit,

59) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

60) 5-clo-2-flo-4-((6-(2-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

61) 5-clo-2-flo-4-((6-(4-flophenyl)-4-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

62) 5-clo-2-flo-4-((2'-flo-4-(furan-3-yl)-[2,4"-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

63) 5-clo-2-flo-4-((6-(2-flophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

64) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

65) 5-clo-2-flo-4-((6-(4-flophenyl)-4-(1-metyl- 1 H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

66) 5-clo-4-((6-(2,4-diflophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-
yhoxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

67) 5-clo-4-((6-(3,4-diflophenyl)-4-(1-metyl-1H-pyrazol-4-yl)pyridin-3-
yhoxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

68) 5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,4"-bipyridin]-5-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

69) 5-clo-2-flo-4-((2'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,3"-bipyridin]-5-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

70) 5-clo-2-flo-4-((6'-flo-4-(1-metyl-1H-pyrazol-4-yl)-[2,3"-bipyridin]-5-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit 2,2,2-trifloaxetat,

71) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

72) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(2-(piperazin-1-yl)pyrimidin-4-
yl)pyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

73) 5-clo-2-flo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-2-
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yl)benzensulfonamit,

74) 5-clo-2-flo-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

75) 5-clo-2-flo-4-((2"-flo-[3,4":2',4"-terpyridin]-5'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

76) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

77) 5-clo-2-flo-4-((2'-flo-4-(pyrimidin-5-y1)-[2,4'-bipyridin]-5-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

78) 5-clo-2-flo-4-((6-(3-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

79) 5-clo-2-flo-4-((2'-flo-6-(3-flophenyl)-[4,4'-bipyridin]-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

80) 5-clo-4-((6-(3,4-diflophenyl)-2'-flo-[4,4'-bipyridin]-3-yl)oxy)-2-flo-N-

(thiazol-4-yl)benzensulfonamit,

81) 5-clo-4-((6'-(5-clo-2-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2-flo-N-

(thiazol-4-yl)benzensulfonamit,

82) 5-clo-4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2-flo-N-(thiazol-

4-yl)benzensulfonamit,

83) 3-xyano-4-((6-(3-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

84) 3-xyano-4-((6'-(3-flophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

85) 3-xyano-4-((6'-(3,4-diflophenyl)-[3,4"-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

86) 3-xyano-4-((6'-(3-flo-4-(triflometyl)phenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

87) 2,5-diflo-4-((6"-(3-flophenyl)-[3,4"-bipyridin]-3'-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

88) 4-((6'-(3,4-diflophenyl)-[3,4'-bipyridin]-3'-yl)oxy)-2,5-diflo-N-(thiazol-4-
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yl)benzensulfonamit,

89) 2,5-diflo-4-((6'-(3-flo-4-(triflometyl)phenyl)-[3,4'-bipyridin]-3'-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

90) 3-xyano-4-((6-(4-flophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

91) 3-xyano-4-((6-(3,4-diflophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

92) 3-xyano-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-yljoxy)-N-

(thiazol-4-yl)benzensulfonamit,

93) 3-xyano-4-((6-(3,4-diflophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

94) 3-xyano-4-((6-(3-flo-4-(triflometyl)phenyl)-4-(pyrimidin-5-yl)pyridin-3-
yhoxy)-N-(thiazol-4-yl)benzensulfonamit,

95) 2,5-diflo-4-((6-(3-flophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-

(thiazol-4-yl)benzensulfonamit,

96) 4-((6-(3,4-diflophenyl)-4-(pyrimidin-5-yl)pyridin-3-yl)oxy)-2,5-diflo-N-
(thiazol-4-yl)benzensulfonamit,

97) 2,5-diflo-4-((6-(3-flo-4-(triflometyl)phenyl)-4-(pyrimidin-5-y1)pyridin-3-
yloxy)-N-(thiazol-4-yl)benzensulfonamit,

98) 5-clo-4-((6-(3,4-diflophenyl)-4-(1H-pyrazol-4-yl)pyridin-3-yl)oxy)-2-flo-
N-(thiazol-4-yl)benzensulfonamit,

99) 5-clo-2-flo-4-((6'-(3-flophenyl)-5-(pyrolidin-1-yl)-[3,4"-bipyridin]-3'-
yDoxy)-N-(thiazol-4-yl)benzensulfonamit,

100)  5-clo-2-flo-4-((6-(3-flophenyl)-4-(1-(pyridin-3-yl)-1H-imidazol-4-
yDpyridin-3-yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

101)  5-clo-2-flo-4-((6-(3-flophenyl)-2'-morpholino-[4,4"-bipyridin]-3-yl)oxy)-N-
(thiazol-4-yl)benzensulfonamit,

102)  5-clo-2-flo-4-((6-(3-flophenyl)-2'-(piperidin-1-yl)-[4,4'-bipyridin]-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

103)  3-xyano-4-((2'-flo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-
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yl)benzensulfonamit,

104)  3-xyano-4-((6'-flo-6-(furan-3-yl)-[2,3"-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

105)  3-xyano-4-((6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

106)  3-xyano-4-((2-(furan-3-yl)-6-(pyrimidin-5-yl)pyridin-3-yl)oxy)-N-(thiazol-

2-yl)benzensulfonamit,

107)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,4'-bipyridin]-5-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit,

108)  3-xyano-4-((6-(2-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

109)  3-xyano-4-((6-(4-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

110)  3-xyano-4-((6-(3-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

111)  3-xyano-4-((6-(furan-3-yl)-[2,4"-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

112)  3-xyano-4-((2'-flo-6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

113)  3-xyano-4-((2-(furan-3-yl)-6-(thiophen-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

2-yl)benzensulfonamit,

114)  3-xyano-4-((2,6-di(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-2-

yl)benzensulfonamit,

115)  3-xyano-4-((6'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit,

116)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-yl)oxy)-

N-(thiazol-2-yl)benzensulfonamit,

117)  3-xyano-4-((6-(3-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

118)  3-xyano-4-((6-(2-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
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yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

119)  3-xyano-4-((2-(1-metyl-1H-pyrazol-5-yl)-6-(thiophen-3-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

120)  3-xyano-4-((6-(1-metyl-1H-pyrazol-4-yl)-2-(1-metyl-1H-pyrazol-5-
yl)pyridin-3-yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

121)  3-xyano-4-((6-(isoxazol-4-yl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

122)  3-xyano-4-((6-(3-flophenyl)-2-(1-metyl-1H-pyrazol-4-yl)pyridin-3-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

123)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'"-bipyridin]-5-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

124)  3-xyano-4-((6'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-bipyridin]-5-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

125)  3-xyano-4-((2'-flo-6-(1-metyl-1H-pyrazol-4-yl)-[2,4'-bipyridin]-5-yl)oxy)-
N-(thiazol-2-yl)benzensulfonamit,

126)  3-xyano-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-4-yl)-[2,3'-bipyridin]-5-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

127)  3-xyano-4-((2',6'-diflo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-
2-yl)benzensulfonamit,

128)  3-xyano-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3"-bipyridin]-5-
yl)oxy)-N-(thiazol-2-yl)benzensulfonamit,

129)  5-clo-4-((2',6'-diflo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-2-flo-N-

(thiazol-4-yl)benzensulfonamit,

130)  5-clo-2-flo-4-((6'-flo-6-(furan-3-yl)-[2,3'-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

131)  5-clo-2-flo-4-((6-(4-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

4-yl)benzensulfonamit,

132)  5-clo-2-flo-4-((2'-flo-6-(furan-3-yl)-[2,4'-bipyridin]-5-yl)oxy)-N-(thiazol-4-

yl)benzensulfonamit,

133)  5-clo-2-flo-4-((6-(2-flophenyl)-2-(furan-3-yl)pyridin-3-yl)oxy)-N-(thiazol-

-112-



22439

4-yl)benzensulfonamit,

134)  5-clo-4-((2',6'-diflo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3'-bipyridin]-5-
yl)oxy)-2-flo-N-(thiazol-4-yl)benzensulfonamit,

135)  5-clo-2-flo-4-((6-(4-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

136)  5-clo-2-flo-4-((6-(2-flophenyl)-2-(1-metyl-1H-pyrazol-5-yl)pyridin-3-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

137)  5-clo-2-flo-4-((6'-flo-6-(1-metyl-1H-pyrazol-5-yl)-[2,3"-bipyridin]-5-
yl)oxy)-N-(thiazol-4-yl)benzensulfonamit,

138)  4-((4-clo-2-(1-metyl-1H-pyrazol-5-yl)phenyl)(hydroxy)metyl)-N-(thiazol-

2-yl)benzensulfonamit,

139)  4-((4-clo-2-(1H-pyrazol-4-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

140)  4-((4-clo-2-(furan-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

141)  4-((2,4-di(furan-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

142)  3-flo-4-(hydroxy(2-(1-metyl-1H-pyrazol-5-yl)phenyl)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

143)  4-((4-clo-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

144)  4-((4-clo-2-(1-metyl-1H-pyrazol-5-yl)phenyl)(hydroxy)metyl)-3-flo-N-

(thiazol-2-yl)benzensulfonamit,

145)  4-((4-clo-2-(pyridin-3-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

146)  4-((4-clo-2-(pyridin-4-yl)phenyl)(hydroxy)metyl)-3-flo-N-(thiazol-2-

yl)benzensulfonamit,

147)  4-((4-clo-2-(pyridin-4-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-

yl)benzensulfonamit,

148)  4-((4-clo-2-(pyridin-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-
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yl)benzensulfonamit,

149)  4-((2,4-di(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

150)  4-((4-(2-flopyridin-3-yl)-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-
2-yl)benzensulfonamit,

151)  4-((4-(6-flopyridin-3-yl)-2-(furan-3-yl)phenyl)(hydroxy)metyl)-N-(thiazol-
2-yl)benzensulfonamit,

152)  4-((2'-flo-3-(furan-3-yl)-[ 1, 1'-biphenyl]-4-yl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

153)  4-((3'-flo-3-(furan-3-yl)-[1,1"-biphenyl]-4-yl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

154)  4-((4'-flo-3-(furan-3-yl)-[1,1"-biphenyl]-4-yl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

155)  3-flo-4-((2-(furan-3-yl)pyridin-3-yl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit,

156)  4-((2-(furan-3-yl)pyridin-3-yl)(hydroxy)metyl)-N-(thiazol-2-
yl)benzensulfonamit, va

157)  3-flo-4-(hydroxy(2-phenylpyridin-3-yl)metyl)-N-(thiazol-2-
yl)benzensulfonamit.
11. Duoc phém ding dé diéu tri bénh lién quan dén chét phong bé kénh natri dugc chon tir
nhém bao gdm con dau cép tinh, con dau man tinh, con dau than kinh, con dau sau phau
thuat, bénh nhirc nira déu, bénh khép, bénh thin kinh, bénh tn thuong thin kinh, bénh than
kinh do tiéu dudng, bénh than kinh, bénh dong kinh, chiing loan nhip tim, bénh loan luc co,
bénh mét didu hoa, bénh da xo cting, hoi ching kich thich rudt, chimg mat tu chu tiéu tién,
con dau ndi tang, bénh trdm cam, bénh dau do chi, va rbi loan dau tot cung bdc phat (PEPD)

c6 chira hop chit hodc mudi dugc dung ctia né theo diém 1 dé 1am hoat chét.
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