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(57) Sang ché d& xuat hop chét c6 tic dung e ché chon loc aurora A tét va c6 thé dung
lam thudc chéng ung thu c6 thé dung qua dudng miéng. Ngoai ra, sang ché cling dé xuét
thudc dé tang cuong tac dung chong khéi u cta chit chu van vi cAu trac hinh 6ng, bao gom
thudc chéng ung thu c6 ngudn gdc taxan. Sang ché dé xuat hop chat piperidin duoc biéu
thi boi cong thic chung (I) hodc mubi ctia né:

(D

trong do:

R; 1a nhém carboxyl, -C(=O)NR;R¢, hodc nhém oxadiazolyl tuy ¥ chira nhém Ci-Cq
alkyl hodc nhom triflometyl 1am phan tir thé;

R, Ia nguyén tir halogen hodac nhém C;-Cg¢ alkoxy;

R3 13 nhém phenyl tuy ¥ chira tir 1 dén 3 nhom gidng nhau hodc khac nhau duge chon
tor nguyén tor halogen, nhom C,-C¢ alkyl, nhom C,-Cg4 alkoxy, va nhém triflometyl lam
phan tir thé;

R4 1a nguyén tir hydro hoac nhom C,-Cq alkyl; va

Rs va Rq 1a gidng nhau hodc khac nhau va mdi nhém 14 nguyén tir hydro, nhém C;-Cg
alkyl, hodc nhom C5-Cg xycloalkyl, hodc Rs va Re tuy ¥ cung v6i nguyén tir nito ma Rs va
Re gan vio tao thanh nhém di vong bio hoa chira nito ¢ tir 3 dén 6 canh.
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Linh vwe k§ thuat dwoc deé cap

Sang ché @& cap dén hop chét piperidin méi c6 hoat tinh e ché aurora A
kinaza hodic mudi ciia no. Hop chét ndy va mudi cia né 1a hiru higu dé diéu tri
bénh ung thu. Sang ché ciing dé cap dén dugc pham chira ching, thubc chéng khbi
u va thudc ting cudng tac dung chéng khéi u ctia chit chii van vi c4u tric hinh éng

chtra chung.
Tinh trang ky thuat ciia sang ché

Aurora A 12 thanh phan thudc ho serin-threonin kinaza, va tham gia rdng rai
vao, vi du, su tao thanh va truéng thanh cta thé trung tim, dong hoc thoi, va sy
sip thing hang nhidm sic thé trong pha giam phan (pha M) cta chu trinh té bao,
bang cach do didu tiét tién trinh giam phan (Tai liéu phi séng ché 1). Cho dén nay,
su biéu hién qua muc va/hodc khuéch dai cua aurora A dd dugc x4c nhén ¢ nhiéu
loai caxinom (tai li¢u phi sang ché 2). Ngoai ra, do sy tc ché aurora A kinaza
trong t& bao ung thu khong chi lam két thic qu4 trinh gidm phén, ma con gy ra su
chét t& bao, aurora A 12 mot trong sb cac phan ti dich quan trong trong diéu tri

bénh ung thu.

Trong khi d6, céc thudc huéng dich vi cAu tric hinh 6ng dién hinh 13 taxan
va vinca alkaloid dugc st dung rdng rdi lam céc thudc chu yéu trong hoa tri liéu
ung thu. Tuy nhién, thuong khong thu dugc hiéu qua tri liéu lién tuc va thoa dang
do su mét dap tmg vdi cac thudc hozc tré nén khang thubc. Do d6, c6 nhu ciu 1am
sang ddi véi sy phat trién thudc ting cuong tac dung chéng khdi u cla céc thudc

taxan c6 do thudc nay co tri€n vong trong viéc dat dugc cac co hoi tri liu hiru
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hiéu hon. Tac dung giy doc té bao ciia thudc chéng ung thu c6 ngudn gbe taxan
doi hoi sy hoat hod ciia diém kiém so4t 1ap rap thoi trong chu trinh t& bao, va ¢6
b4o cdo ring t& bao ung thu ¢ hoat tinh diém kiém so4t 14p rap thoi gidam co6 do
nhay giam ddi véi cac thudc chéng ung thu chira taxan (Tai lidu phi sang ché 3).
Ngoai ra, ciing dé biét ring dong té bao biéu hién qua mirc aurora A trd nén khang
paclitaxel (Tai liéu phi sang ché 4) va su e ché aurora A 1am cho paclitaxel hodc
docetaxel ¢ hoat tinh (Tai liéu phi sang ché 5). Trong khi d6, di cé bao céo ring
mic di aurora B, 12 kidu phu ciia n6, c¢6 hoat tinh trong pha giam phan (pha M)
cta chu trinh té bao véi aurora A, su @c ché aurora B lam giam hoat tinh diém
kiém soat 14p rap thoi (Tai liéu phi sang ché 6). Do 6, da goi ¥ rang sy &rc ché
aurora B c6 thé lam giam hiéu luyc cia thubc chira taxan. Ngoai ra, aurora C dugc
biéu hién & mirc cao trong, vi du; t€ bao tinh hoan hodc t& bao mam, va két qua
phan tich bd gen ngudi dé chi ra ring aurora C 1a quan trong trong sy sinh tinh
(Tai liéu phi sang ché 7). D3 biét 13 aurora C déng vai trd bd tro cho chirc ning
cta aurora B trong qua trinh phén chia té bao (Tai liéu phi sang ché 8). Tuong tu
su (rc ché aurora B, su trc ché aurora C gdy ra hién tuong léch boi 1& (tinh phi
chinh boi) & té bao, din dén biéu 16 kiéu hinh cuc ky khac véi kiéu hinh dugc boc
16 do su e ché aurora A, va khién cho hiéu luc cia thudc chira taxan khong dat
dwoc nhu mong doi. Hon nita, anh hudng 1én hé sinh san khong thé bo qua duoc,

va vi vay, mong muon rang thuoc phai khong c6 hoat tinh rc ché aurora C.

Theo nhu phin trén ddy, mong doi ring bang cach st dung thudc e ché
chon loc aurora A kinaza két hop véi thudc chéng ung thu c6 ngudn gbc taxan,
thudc nay s& lam cho thudc chdng ung thur c¢6 ngudn gdc taxan cb hoat tinh chéng
khéi u mot cach hiéu qua, bang cach d6 cho phép tao ra hiéu qua tri liéu cao hon.

Ngoai ra, ¢6 béo cdo vé viéc hoat tinh két thiic chu trinh té bao do paclitaxel
gay ra duge kéo dai trong vai ngdy & md hinh khdi u chudt nhit trong d6 c6 ciy

ghép dong té bao ung thu nguoi (Tai liéu phi sang ché 9). Do d6, mot thude dé
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ding qua dudng miéng duge xem 1a dang mong mudn khi chat tc ché aurora A

dugc ding ddng thoi, do né cho phép tiép xic lién tuc.

Cho dn nay, da c6 bao céo v& viée dan xuit aminopyridin biéu 16 hoat tinh
ttc ché d6i véi aurora A ¢6 thé dugce ding qua dudng miéng (Tai lidu Sang ché 1).
Tuy nhién, mic di tai lidu Sang ché 1 mé ta hoat tinh ttc ché déi véi aurora A va
dbi véi su ting sinh t& bio in vitro, khong hé tim thdy mé ta bit ky lién quan dén

viéc danh gia khi dung hop chit néu trén qua dudng miéng.

Tai lieu JP2011-514309 A (MSD Kabushiki Kaisha) boc 16 cac chat din
xuét aminopyridin khac nhau, dong thoi chi ra rang cac chit din xuét niy c6 hoat
tinh trc ché chon loc Aurora. Cac chit din xuét nay c6 do hap thu qua dudng
miéng thdp, do dé khé c6 thé két hop cac chit din xuat niy duéi dang hoat chat
vao ché phdm ding qua dudng miéng, do khong c6 hiéu qua 14m sang duge mong
doi tir viéc dung qua dudong miéng.

Tai liéu WO 2008/026769 Al (Banyu Pharmaceutical Co., LTD.) thu6c
cung ho sang ché vdi tai liu JP2011-514309 A néu trén.

Cac tai liéu WO 2010/111050 Al (Banyu pharmaceutical Co., LTD.), WO
2010/111056 Al (Banyu pharmaceutical Co., LTD.), JP 2009-530330 A (F.
Hofmann-La Roche AG.), JP 2009-506040 A (Smithkline Beecham Corp.), JP
2009-510107 A (Miikana Therapeutics Inc.), JP 2009-504771 A (Vertex
Pharmaceuticals Inc.) va JP 2008-540390 A (Chroma Therapeutics LTD.) md ta
cac hop chét c6 hoat tinh trc ché chon loc Aurora. Cac hop chit nay khong dugc
thé nguyén tir halogen hoic nhém Ci-Cs alkoxy ¢ vi tri 3 thudc vong pyridin.

Danh muc tai liéu trich dan
Tai liéu sang ché
[Tai liéu sang ché 11 W02009/104802

Tai liéu phi sang ché
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Ban chit ky thuét ciia sang ché
Vén d& k¥ thuat can duoc giai quyét

Do &6, muc ti€u cua sang ché 1a d& xuét hop chit méi c6 hoat tinh trc ché
chon loc aurora A t6t va c6 thé ding lam thude chéng ung thu c¢6 thé ding qua
duong miéng. Ngoai ra, mét muc tiéu cua sang ché 1a dé xuét thudc mdi ting
cudng tac dung chéng khéi u clia cac thuéc huéng dich vi cdu tric hinh 6ng chira

chét chéng ung thu ¢6 ngudn gdc taxan.
Céch thirc giai quyét van dé

Céc tac gia sang ché da thuc hién nghién ciru chuyén sau dé giai quyét cac
muc tiéu néu trén. Két qua 13, cac tic gia da phat hién ra riang hop chit piperidin
mang phin tir thé dic hiéu trén vong pyridin c6 hoat tinh trc ché chon loc aurora A
t5t va ¢ tac dung trc ché su ting sinh té bao ung thw, va c6 thé ding qua dudng
miéng. Ho ciing phét hién ra rang hop chit piperidin nhu vy lam ting dang ké
hidu luc chéng khdi u cua cac thudc huéng dich vi cdu triic hinh dng chira chét

chong ung thu ¢6 nguon goc taxan, bang cach do sang ché duoc tao ra.
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Cu thé 13, sang ché d& cap dén hop chit piperidin dugc biéu thi bdi cong

thirc chung (I) hoic mudi ctia né:

0

R N
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HN_
TN ” Z

M

R,

trong do:

R1 1a nhém carboxyl, -C(=O)NRsRg, hodc nhom oxadiazolyl tuy y chira
nhém C1-Cs alkyl hodic nhém triflometyl 1am phan tir thé;

R 13 nguyén tir halogen hodc nhém Ci1-Cs alkoxy;

Rs 12 nhém phenyl tiy ¥ chira tir 1 dén 3 nhém giéng nhau hodc khac nhau
dugc chon tir nguyén tir halogen, nhém C;-Cs alkyl, nhdm Ci-Cs alkoxy, va nhom

triflometyl 1am phan tir thé;
R4 1a nguyén tir hydro hodc nhém C;-Cs alkyl; va

Rs va Re 1a giéng nhau hodc khac nhau va mdi nhém 1a nguyén ti hydro,
nhom Ci-Cs alkyl, hodc nhom Cs-Cs xycloalkyl, hodc Rs va Re tuy y cung véi
nguyén tir nito ma Rs va Re gin vao tao thanh nhém di vong bao hoa chira nguyén

tt nito ¢6 tir 3 dén 6 canh.

Sang ché ciing dé& cap dén thudc chira hop chat piperidin dugc biéu thi boi

cong thirc chung (I) néu trén hodc mubi ciia n6 1am thanh phan hoat tinh.

Sang ché cling dé cap dén ché phﬁm ¢6 hoat tinh e ché chon loc aurora A,
thube chéng khdi u, hodc thube tang cuong hiéu luc chéng khéi u cua thube hudng
dich vi cAu trac hinh 6ng, chira hop chét piperidin c6 cong thirc chung (I) néu trén

hodc mubi ctia né 1am thanh ph?m hoat tinh.



26232

Ban mo ta ciing bdc 19 viéc sur dung hop chat piperidin c6 cong thitc chung
(I) néu trén hodc mudi ciia né dé san xuat ché pham c6 hoat tinh rc che chon loc
aurora A, thudc chong khoi u, hodc thudc ting cwong hiéu lyc chong khoi u cua

thubc huéng dich vi cdu triic hinh dng.

Sang ché cling d& cap dén hop chit piperidin c6 cong thirc chung (I) néu
trén hoac mubi ctia né d& Gc ché chon loc aurora A, diéu tri bénh ung thu, hodc

tang cuong hicu lyc chéng ung thu cta thubc hudng dich vi c4u trc hinh 6ng.

Ban mo ta cling bdc 1§ phuong phap trc ché chon loc aurora A, didu tri bénh
ung thu, hodc tang cudng hi¢u luc chéng khéi u ctia thudc huéng dich vi cAu triic
hinh éng, bao gdm bude st dung hop chit piperidin duge biéu thi béi cong thirc

chung (I) néu trén hodc mudi ciia né véi lugng hitu higu.

Sang ché cling d& cap dén thube trj lidu ung thu chira hop chat piperidin
dugc biéu thi bai cong thirc chung (I) néu trén hodc mudi ciia n6 va thuc huéng
dich vi cAu trac hinh éng; ché phim chira hop chit piperidin dugc biéu thi boi
cong thic chung (I) néu trén hodc muébi cta né va thubc hudng dich vi cau triic
hinh éng dé diéu tri bénh ung thu. Ban md ta ciing bdc 16 viéc sir dung ché phim
chira hop chét piperidin duge biéu thi boi cong thirc chung (I) néu trén hodc mubi
cta nd va thudc hudng dich vi cAu trac hinh 6ng dé san xuét thubc didu tri bénh
ung thu; va phuong phép didu tri bénh ung thu, bao gdm bude sir dung liéu hitu
hiéu hop chit piperidin dwgc biéu thi béi cong thirc chung (I) néu trén hodc mudi
ctia n6 ddng thoi véi lidu hitu hiéu thudc huéng dich vi cu triic hinh bng.

Sang ché con d& cap dén dugc phdm néu trén, ché phim c6 hoat tinh trc ché
chon loc aurora A, thudc chdng khéi u, hodc thubc ting cuong tac dung chéng
khéi u cia chit cht van vi cdu tric hinh dng dé ding qua dudng miéng. Hop chét
néu trén hodc mudi cua nd 1a hiru hiéu a8 e ché chon loc aurora A, diu tri bénh
ung thu, hodc tang cuong tac dung chéng khédi u ctia thudc huéng dich vi chu triic

hinh dng bing cach ding qua dudng miéng.
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Hi¢u qua cia sang che

Hop chét (I) theo sang ché hodc mubi ciia n6 thé hién hoat tinh e ché chon
loc aurora A va hoat tinh e ché su tdng sinh té bao ung thu tuyét voi, va c6 thé
ding qua dwdng miéng. Hop chét (I) theo sang ché hodic mubi cta n6 1a hiru hidu
khong chi dé 1am thudc chéng khéi u, ma con dé dung két hop vé6i thudc hudng

dich vi cau trac hinh 6ng chira chat chong ung thu cé ngudn goc taxan.

MO ta chi tiét sang ché

Trong hop chit (I) theo sang ché, viéc lwa chon Ry 13 quan trong vé mit
hoat tinh rc ché chon loc aurora A, kha nang hép thu qua dudng miéng, hoat tinh
chéng khéi u bing cach ding qua duong miéng, va ting cuong tic dung chéng
khéi u cua thudc hudng dich vi cdu tric hinh dng chira chét chéng ung thu c6
ngudn gbc taxan. Hop chit theo sang ché dugc dic trung & chd Rs 1a nguyén tu

halogen hoac nhém Ci-Cs alkoxy.

Trong ban md ta sang ché, "nhém Ci-Cs alkyl" 13 nhém alkyl mach thing
hodc mach nhanh ¢6 1 dn 6 nguyén tir cacbon, va vi du cu thé cta né bao gém
nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém
isobutyl, nhém sec-butyl, nhém tert-butyl, nhém pentyl, va nhém hexyl. Nhém Ci-
Cs alkyl t6t hon 12 nhém alkyl mach thing hodic mach nhanh c6 1 dén 4 nguyén tir
cacbon (nhom Ci-Cj alkyl).

Trong ban mo ta sang ché, "nhém oxadiazolyl" dung dé chi nhém 1,2.4-
oxadiazolyl hoic nhém 1,3,4-oxadiazolyl. Vong oxadiazolyl t6t hon 13 khong
duoc thé hodc dugc thé bing nhom Ci-Cs alkyl hoic nhém triflometyl, va vong
oxadiazolyl t6t hon nita 1a khong dugc thé hoic duge thé bing nhém metyl hodic

nhoém triflometyl.

Trong ban md ta sang ché, vi du vé "nguyén tir halogen" bao gém nguyén

tir flo, nguyén tir clo, nguyén tr brom, va nguyén tir iot.
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Trong ban md ta sang ché, "nhém C;i-Cs alkoxy" 1 nhém alkoxy mach
thang hodc mach nhanh c6 1 dén 6 nguyén tir cacbon, va vi du cu thé ciia né bao
gdbm nhém metoxy, nhém etoxy, nhém n-propoxy, nhém isopropoxy, nhém n-
butoxy, nhém isobutoxy, nhom t-butoxy, nhom pentoxy, va nhém hexoxy. Nhom
C1-Cs alkoxy tt hon 13 nhém alkoxy mach thing hoic mach nhanh c6 1 dén 4
nguyén tir cacbon (nhém C1-Cs4 alkoxy).

Trong ban md ta sang ché, "nhém C;-Cs xycloalkyl" ding dé chi nhém
xycloalkyl vong don ¢ 3 dén 6 nguyén tir cacbon, va vi du cu thé ctia n6 bao gébm
nhom xyclopropyl, nhom xyclobutyl, nhdm xyclopentyl, va nhoém xyclohexyl.
Nhém C3-Cs xycloalkyl t6t hon 12 nhém xyclopropyl hozc nhém xyclobutyl.

Trong ban mb ta sang ché, cum tir "Rs va Re tuy y cling v6i nguyén tir nito
ma Rs va Re gén vio tao thanh nhém di vong bdo hoa chita nito ¢6 3 dén 6 canh”
c6 nghia la Rs va Re tuy y cung véi nguyén tir nito ma Rs va Re gén vao (tic 14, -
NR5Rs) tao thanh nhém di vong bdo hoa c6 tir 3 dén 6 canh con chira tir 0 dén 2
nguyén ti nito vad/hodc nguyén tir oxy thudc vong niy. Vi du cu thé vé nhém di
vong bdo hoa chita nito c6 tir 3 dén 6 canh tuy ¥ duge tao ra bao gdm nhém
azetidinyl, nhém pyrolidinyl, nhoém | piperidinyl, nhém piperazinyl, nhém

morpholinyl, va nhém isoxazolidinyl.

Trong cong thitc chung (I), Ri t6t hon 13 nhém carboxyl, -C(=O)NRsRs
(trong d6, Rs va Re 1a gibng nhau hoic khac nhau va mdi nhém 1a nguyén tir
hydro, nhém C;-Cs alkyl, hodc nhom Cs-Cs xycloalkyl, hodc Rs va Re cung v6i
nguyén tir nito ma Rs va Re gin vao tuy ¥ tao thanh nhém azetidinyl, nhém
pyrolidinyl, hodc nhom isoxazolidinyl), hodc nhém oxadiazolyl tuy y chira nhém

C1-Cs alkyl hodic nhém triflometyl 1am phén tir thé.

Trong cdng thirc chung (I), R; t6t hon nita 12 nhém carboxyl, -C(=O)NRsR
(trong d6, Rs va Re 1a giébng nhau hoic khac nhau va mdi nhém 13 nguyén tir
hydro, nhém metyl, nhém xyclopropyl, hodc nhém xyclobutyl, hodc Rs va Re cuing

v6i nguyén tir nito ma Rs va Re gén vao tao thianh nhém azetidinyl, nhém
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pyrolidinyl, hodc nhém isoxazolidinyl), hodc nhém oxadiazolyl tuy y chira nhém

metyl hodc nhém triflometyl 1am phan tir thé.

Nhu duge chimg minh trong phén vi du dudi ddy, quan trong 1a Ry trong
cong thirc chung (I) phai 13 nguyén tir halogen hoic nhém Ci-Cs alkoxy dé co
dugc hoat tinh @e ché chon loc aurora A, kha nang hép thu qua dudng miéng, hoat
tinh chéng khdi u bing cich ding qua dudng miéng, va ting cudng tac dung
chéng khéi u cia thudc huéng dich vi ciu tric hinh éng chira chét chdng ung thu
c6 ngudn gbc taxan. Ry tét hon 13 nguyén tir flo, nguyén tir clo, hodc nhém C;-Cy

alkoxy, t6t hon nita 12 nguyén tir flo, nguyén tir clo, hoic nhém metoxy.

Trong cong thirc chung (I), Rs tot hon 1a nhém phenyl tuy ¥ chira tir 1 dén 3
nhém gidng nhau hodc khac nhau dugc chon tir nguyén tir halogen, nhém C1-Cy
alkyl, nhém Ci-Cs alkoxy, va nhém triflometyl 1am phan tir thé, t6t hon nita 13
nhém phenyl chira tir 1 dén 2 nhém gidng nhau hoic khac nhau dwgc chon tir cacs
phin tir thé néu trén. R3 con tét hon nita 1a nhém phenyl chira tir 1 dén 2 nhém
gidng nhau hodc khic nhau dugc chon tr nguyén tit flo, nguyén tir clo, nhém

metyl, nhém metoxy, va nhém triflometyl 1am phan tir thé.

Trong cong thirc chung (I), Rs tot hon 13 nguyén tir hydro hoic nhém C;-Cq
alkyl, va tot hon nita 14 nguyén tir hydro hoic nhém metyl.

Trong hop chit theo sang ché, t6t hon 13, Ry 1a nhém carboxyl, -
C(=0)NRsRs (trong d6, Rs va Re 12 gidng nhau hodc khac nhau va m&i nhém 1a
nguyén ttr hydro, nhom Ci-Cy alkyl, hodc nhém Cs-Cs xycloalkyl, hodc Rs va Re
cung véi nguyén tr nito ma Rs va Re gén vao tuy ¥ tao thanh nhém azetidinyl,
nhém pyrolidinyl, hodc nhém isoxazolidinyl), hodc nhém oxadiazolyl tuy y chua
nhém Ci-Cs alkyl hodc nhém triflometyl 1am phan tir thé; R, 14 nguyén tir flo,
nguyén tr clo, hodc nhém C1-Cy alkoxy; Rs 1a nhém phenyl tuy y chira tir 1 dén 2
nhém gidng nhau hodc khic nhau duge chon tir nguyén tir halogen, nhém Ci-Cs
alkyl, nhém C;-C4 alkoxy, va nhém triflometyl 1am phan tir thé; va R4 12 nguyén
tir hydro hodc nhom C1-Cy4 alkyl. -

-10-
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Ngoai ra, & 1am hop chét theo sang ché, hop chét trong d6, trong cong thirc
chung (I), R 1a nhém carboxyl, -C(=0)NRsR (trong d6, Rs va Re 1 giéng nhau
hozc khac nhau va mdi nhém 1a nguyén tir hydro, nhém metyl, nhém xyclopropyl,
hozc nhém xyclobutyl, hosic Rs va Re cling v6i nguyén tir nito ma Rs va Re gén
vao la nhom azetidinyl, nhém pyrolidinyl, hodc nhém isoxazolidinyl), hodc nhém
oxadiazolyl tuy y chira nhém metyl hodc nhém triflometyl 1am phan tir thé; R, 1a
nguyén tir flo, nguyén tir clo, hodc nhdm metoxy; R3 1a nhém phenyl tuy y chira tir
1 d&n 2 nhém gidng nhau hoic khéc nhau dugc chon tir nguyén tir flo, nguyén tir
clo, nhém metyl, nhom metoxy, va nhém triflometyl lam phﬁn tr thé; va Ry 1a

nguyén tir hydro hodc nhdm metyl 1a dugc vu tién.

Ngoai ra, hop chét trong d6 Ry 13 nhém carboxyl, -C(=0)NRsR¢ (trong do,
Rs va Re 12 gibng nhau hoic khac nhau va mdi nhém 13 nguyén tir hydro hoic
nhém metyl, hodc Rs va Re ciing v&i nguyén tir nito ma Rs va Re gén vao 13 nhém
isoxazolidinyl), hodc nhém 1,2,4-oxadiazolyl hodc nhom 1,3,4-oxadiazolyl tuy y
chira nhém metyl 1am phan tir thé; R, 13 nguyén tir flo, nguyén tir clo, hodc nhém
metoxy; Rs 1a nhém phenyl chita tir 1 dén 2 nhém giéng nhau hoic khac nhau
duwoc chon tir nguyén tit flo, nguyén tir clo, nhém metyl, nhém metoxy, va nhom
triflometyl lam phan tir thé; va R4 13 nguyén tir hydro hoic nhém metyl 1a dugc wu

tién hon.

Hon nita, hop chit trong d6 R; 1a nhém carboxyl hoic nhém 1,2,4-
oxadiazolyl tuy y chira nhém metyl 1am phan tir thé; R> 13 nguyén tir flo; Rs 1a
nhém phenyl chita tir 1 dén 2 nh(’)m giéng nhau hoic khac nhau dugc chon tir
nguyén tr flo va nguyén tir clo 1am phan tir thé; va R4 12 nhém metyl duoc dic biét
uu tién.

Céc hop chét sau day c6 thé dugce néu 1am vi du vé cac hop chit duge wu

tién cu thé theo sang ché.

axit 1-(2,3-diclobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)piperidin-4-carboxylic (hop chét 1)
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axit 1-(2-flo-3-triflometylbenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-carboxylic (hop chét 2)

axit  1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)piperidin-4- carboxylic (hgp chét 10)

axit 1-(3-clo-2-flobenzoyl)-4-((5-metoxy-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-Z-yl)metyl)piperidin-4-éarboxylic (hop chét 11)

axit  1-(3-clo-2-flobenzoyl)-4-((5-clo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)piperidin-4-carboxylic (hop chét 12)

axit  1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)piperidin-4-carboxylic (hgp chét 13)

1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-
2-yl)metyl)-N-metylpiperidin-4-carboxyamit (hop chit 14)

1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-
2-yDmetyl)-N,N-dimetylpiperidin-4-carboxyamit (hop chat 16)

azetidin-1-yl(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-yl)metanon (hop chét 19)

(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-yl)( isoxazolidin-2-yl)metanon (hop chét
21)

(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yDmetyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon (hop chét 22)

(2,3-diclophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon (hop chét 23)

(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
ylmetyl)-4-(1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon (hop chét 24)
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(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(5-metyl-1,3,4-oxadiazol-2-yl)piperidin-1-yl)metanon (hgp chét 28)

(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(3-metyl-1,2,4-oxadiazol-5-yl)piperidin-1-yl)metanon (hgp chét 29)

Tiép theo, phuong phap didu ché dién hinh hop chét (I) theo sang ché duoc
minh hoa dudi day.

Hop chét (I) theo sang ché c6 thé duoc diéu ché bing phwong phéap diéu
ché dudi day, phwong phap duoc chi ra trong phan vi du ching han. Tuy nhién,
phuong phap diéu ché hop chat (I) theo sang ché khéng chi giéi han & cac vi du
phan @ng nay. Nguyén lidu thé cin thiét dé tng hop hop chit theo sang ché c6 thé
thu dugc & dang cac san ph?lm thuong mai hodc dugc san xuit mét cach d& dang

bdi cac phuong phép san xuat dwoc md ta trong cac tai lidu da biét ching han.

Trong s6 cac hop chét (I) theo sang ché, hop chit (I-1), trong d6 R; 12 nhém

carboxyl, c6 thé duoc didu ché, vi dy, bing phuong phap didu ché 1 sau day.

Phuong phap diéu ché 1

Ry
Y )’—)
N' N N oN '; 2 SN N
hodc
Boc X & R
rO\ Lo A v-n (V2

N -

ON — [ ~

Bude 1 X Budc 2
an ay R

0
g P
N N n{lkou R M oN

D)
— N —_— Nl x
Buéc3 z. Az Budc 4 2 Az
N
H R H -1
vID %

-13-



26232

trong d6, X va Y mdi nhém 1a nhém rdi chuyén; P 13 nguyén tir hydro hodc

nhom béo v¢; va Z c6 cong thirc chung (a) hodc (b):

R4
/N\_/ (@)
P N
R4
N (b)
\
P

va Ra, R3, va R4 1a nhu d3 xac dinh o trén.

Trong phuong phép didu ché 1 néu trén, vi du vé nhém rdi chuyén dugc
bidu thi bsi X hodc Y bao gdm nguyén tir halogen, va tSt hon 1a nguyén tir brom.
Vi du vé& nhém bao vé duge biéu thi boi P bao gdm nhém tert-butyl, nhém metoxy
metyl, nhém [(2-trimetylsilyl)etoxy]metyl, va nhém benzyl, va t&t hon 13 nhém
tert-butyl.

(Buéc 1)

Budc nay 1a phuong phap diéu ché hop chat (IV) bang cach cho hop chét
(I) phan tmg véi bazo, va tiép theo phan Gng v&i hop chét (I1I). Vi du vé hop chét
(II1) dwoc st dung trong budc nay bao gdm 6-bromo-2-bromometyl-5-flopyridin,
6-bromo-2-clometyl-5-flopyridin, 2-bromometyl-6-clo-5-flopyridin, 2-
bromometyl-5,6-diclopyridin, va 6-bromo-2-bromometyl-5-metoxypyridin, va tdt
hon 13 6-bromo-2-bromometyl-5-flopyridin. Hop chat (IIT) ¢6 thé thu dugc & dang

san phdm thwong mai hodc dugc didu ché theo phwrong phap cong khai da biét.

Luong hop chat (I1T) dwoc st dung trong budc nay 1a tir 0,1 dén 10 dwong
lugng, t5t hon 13 0,8 dén 2 duong luong so véi mét duong luong hop chit (I1).
Nhiét d6 phan @ng ndm trong khoang tir -90°C dén 100°C, t&t hon 14 tir -78°C dén

0°C. Thoi gian phan ng nim trong khoang tir 0,1 dén 100 gid, t6t hon Ia tir 0,5
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d#n 10 giod. Vi du vé bazo bao gbém lithi diisopropylamin va lithi
hexametyldisilazit, va bazo nay c6 thé dwoc str dung véi lwong nim trong khoang
tir 0,5 dén 10 dwong luong, tét hon 1a tir 1 dén 1,5 duong luong. Dung moéi dugc
sit dung trong phan tmg nay khéng bi giéi han cu thé & mién 13 n6 khong gay tro
ngai cho phan tng, va vi du vé dung méi ndy bao goém tetrahydrofuran, 2-
metyltetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, va toluen. Cac dung moi nay

¢6 thé dugce st dung mdt minh hoac & dang hon hgp cua né.

Hop chét (IV) thu dugc & trén c6 thé duogc tham gia budc tiép theo véi dicu
kién duoc hodc khong dugc tich va tinh ché bang céc phuong phap tich va tinh
ché cong khai da biét nhu ¢6 dic, co dic trong diéu kién ap suét thép, két tinh,

chiét bing dung méi, két tua lai, va sic ky.
(Budc 2)

Budc nay 1a phuong phap diéu ché hop chat (VI) bang phan tng cip doi
gitta hop chit (IV) va hop chit (V). Vi du vé hop chét (V) dugc sir dung trong
buée nay (hop chét (V-1) hoic hop chit (V-2)) bao gdm 1-tert-butyl-3-metyl-1H-
pyrazol-5-amin, 1-tert-butyl-1H-pyrazol-5-amin, 1-{[2-
(trimetylsilyl)etoxy]metyl}-1H-pyrazol-3-amin, va 5-metyl-1-{[2-
(trimetylsilyl)etoxy|metyl}-1H-pyrazol-3-amin. Hop chét (V) c6 thé thu duoc &
dang san phdm thwong mai hoic dugc didu ché theo phuong phap cong khai di
biét.

Luong hop chét (V) duoc sir dung trong bude niy nim trong khoéang tir 0,5
dén 10 dwong lugng, t6t hon 14 tir 0,8 dén 2 duong luong so véi mot duong lugng
hop chét (IV). Vi du vé chét xuc tac duge st dung bao gdm chit xdc tac kim loai
nhu tris(benzylidenaxeton)dipaladium va paladi axetat, va chat xtic tac ndy c6 thé
duoc st dung v6i lugng ndm trong khoang tir 0,001 dén 5 dwong lugng, tot hon 13
tir 0,005 dén 0,1 dwong luong so véi mot duwong lugng hop chat (IV). Vi du vé
phdi t¢ ding cho chit xtc tic kim loai néu trén bao gébm 4,5-

bis(diphenylphosphin)-9,9-dimetylxanten =~ va  2,2'-bisdiphenylphosphin-1,1'-
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binaphtyl, va cac phdi tir niy c6 thé duge st dung véi lugng nidm trong khoang tir
0,001 dén 5 duong hrong, t6t hon 13 0,005 dén 0,2 dwong lugng so véi mét duong
lwong hop chét (IV). Nhiét d6 phan tmg nim trong khoang tir 0°C dén 200°C, tét
hon 13 tir nhiét d trong phong dén 130°C. Thoi gian phan émg nim trong khoang
tir 0,1 dén 100 gio, t6t hon 14 tir 0,5 dén 20 gio. Vidu vé bazo bao gém bazo vo co
nhu kali phosphat, natri cacbonat, kali cacbonat, xesi cacbonat, va natri tert-
butoxit, va amin hitu co nhu trimetylamin, diisopropyletylamin, va pyridin, va cac
bazo niy c6 thé dugc sir dung v6i lvgng nim trong khoang tir 0,5 dén 10 duong
lwong, t6t hon 1a tir 1 dén 3 duwong lwong. Dung méi duge sir dung trong phan tmg
nay khong bi gi6i han cu thé mién 12 n6 khong giy trd ngai cho phan tmg, va vi du
vé& cac dung moéi nay bao gém toluen, tetrahydrofuran, dioxan, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidin-2-on, tert-butanol, va
rugu tert-amyl. Cac dung moi ndy cd thé duoc sur dung mot minh hodc & dang hén

hop cua no.

Hop chit (VI) thu duge & trén c6 thé dwoc tham gia budc tiép theo véi didu
kién dugce hodc khong duoc tach va tinh ché bang phwong phap tach va tinh ché
cong khai da biét nhu c6 dic, ¢d dic trong didu kién ap suét thip, két tinh, chiét

béng dung moi, két tha lai, va sic ky.
(Budce 3)

Buéc nay 1a phuong phap didu ché hop chét (VII) bang cach loai bé nhém
tert-butoxycacbonyl, 1a nhém bao vé cho hop chét (VI), véi sy ¢6 mit cla axit.
Lién quan dén cac didu kién phan g duge sir dung trong budc niy, budc nay co
thé duoc thuc hién theo phuwong phap duge mé ta trong tai liéu (Protective Groups
in Organic Synthesis, cia T. W. Greene, John Wiley & Sons, Inc. (1981)) hoac
phwong phéap twong duong v6i phuong phép néu trén. Vi du vé axit duoc sir dung
bao gém axit trifloaxetic, axit clohydric, axit sulfuric, axit metansulfonic, va axit
toluen sulfonic, va axit c6 thé dwoc sit dung véi hrgng nim trong khoang tir 0,1

dén 100 duong lwong, tot hon 1a tir 1 dén 10 duong lwong. Nhiét d6 phan tmg ndm
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trong khoang tir 0°C dén 200°C, 6t hon 1a tir nhiét d¢ trong phong dén 100°C.
Thoi gian phan (ng ndm trong khoang tir 0,1 dén 100 gid, tot hon 1a tir 0,5 dén 20
gio. Dung moi dugce sir dung trong phan tng nay khong bi gidi han cu thé mién 1a
né khong gay trd ngai cho phan ung, va vi du v& cac dung moi nay bao gébm
cloroform, axetonitril, toluen, tetrahydrofuran, dioxan, nudc, va axit axetic. Cac

dung modi ndy c6 thé duoc sir dung mot minh hogic & dang hdn hop cua né.

Hop chét (VII) thu duoc & trén c6 thé dugc tham gia vao bude tiép theo véi
didu kién duge hodc khdng dwoc tach va tinh ché bang phwong phép tach va tinh
ché cong khai dd biét nhu c6 dic, c6 dic trong diéu kién ap suét thip, két tinh,

chiét bing dung mdi, két tia lai, va sic ky.
(Budc 4)

Bud6c nay 14 phan mg nhim thu &uqc hop chit (IX) biang phan ting ngung
tu loai nude gifta hop chit (VII) va hop chét (VIID). Vi du vé hop chit (VIII) duge
st dung trong budc nay bao gdm axit 2-flo-3-clobenzoic va axit 2,3-diclobenzoic.
Hop chét (VIID) co thé thu dugc & dang san phém thwong mai hoac dugc diéu ché
theo phuong phap cong khai da biét. Trong budc ndy, biang cach st dung céc chét
ngung ty thudng dugc sir dung, c6 thé fhu duge hop chit (IX) theo phuong phap
cong khai da biét. Vi du v& chit ngung tu bao gdm N,N'-dixyclohexylcarbodiimit
(DCC), N,N'-diisopropylcarbodiimit (DIC), 1-etyl-3-(3-dimetylaminopropyl)-
carbodiimit hydroclorua (WSC), diphenylphosphoryl azit (DPPA), (benzotriazol-
1-yl-oxy) trisdimetylaminophosphoni hexaflophosphat (BOP), (benzotriazol-1-yl-
oxy) tripyrolidinophosphoni hexaﬂophosphat (PyBOP), (7-azabenzotriazol-1-
yloxy) trispyrolidinophosphoni phosphat (PyAOP), bromotrispyrolidinophosphoni
hexaflophosphat ~ (BroP), clotris(pyrolidin-1-yl)phosphoni  hexaflophosphat
(PyCroP), 3-(dietoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-on (DEPBT), O-
(benzotriazol-1-y1)-N,N,N',N'- tetrametyluroni hexaflophosphat (HATU), va 4-
(5,6-dimetoxy-1,3,5-triazin—2-y1)-4-metyimorpholin hydroclorua (DMTMM) . Vi

du v& chét phu gia dugc sit dung trong bude nay bao gdém 1-hydroxybenzotriazol
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(HOBt), 1-hydroxy-7-azabenzotriazol (HOAt), va N-hydroxysucxinimit (HOSu).
Chét phu gia nay c6 thé duoc sir dung v&i lwrong nam trong khoang tir 0,1 dén 100
duong lugng, tot hon 1a tr 1 dén 10 duong luong. Néu can thiét, bazo nhu
trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-metylmorpholin,
pyridin, 4-(N,N-dimetylamin)pyridin, lutidin, va colidin c6 thé dwgc st dung véi
lwong nim trong khoang tir 0,1 dén 100 dwong lugng, tot hon 1a tir 1 dén 10 dwong
luong. Dung mdi khong bi gidi han cu thé &, va vi dy, nuéce, metanol, etanol, 2-
propanol, tetrahydrofuran, 1,4-dioxan, toluen, metylen clorua, cloroform,
axetonitril, N,N-dimetylformamit, va N,N-dimetylaxetamit, dimetyl sulfoxit cd thé
duoc sir dung. Nhiét do phan mg ndm trong khoang tir -30 dén 200°C, t6t hon 1a
tir 0 dén 50°C. Thoi gian phan tmg nim trong khoang tir 0,1 dén 100 gid, tét hon
1atr 0,5 dén 24 gio.

Hop chit (IX) thu duoc & trén c6 thé dugc tham gia vao budc tiép theo véi
didu kién dugc hodc khong duge tich v tinh ché bing a phuong phép tach va tinh
ché cong khai da biét nhu cb dic, c6 dic trong diéu kién ap sut thép, Kkét tinh,

chiét bing dung méi, két tia lai, va sic ky.
(Budc 5)

Budce nay 1a phwong phap diéu ché hop chat (I-1) bang cach thuc hién dong
thoi thuy phan nhéom xyano cua hop chat (IX) va loai bé6 nhém bao vé (P) cua
phdn tir thé Z trong cac diéu kién axit. Vi du vé axit duoc st dung bao gdm axit
clohydric, axit sulfuric, axit metansulfonic, axit toluen sulfonic, va axit
trifloaxetic. Céc axit ndy c6 thé dugc st dung vé6i lugng nim trong khoang tir 0,1
dén 100 dwong luong, t6t hon 1a tir 1 dén 10 duong lwong. Nhiét d9 phan ting nim
trong khoang tir nhiét d9 trong phong dén 200°C, t6t hon 1a tir 60°C dén 130°C.
Thdi gian phan tng ndm trong khoang tir 0,1 dén 100 gid, t6t hon 14 tir 0,5 dén 20
gio. Dung moéi dugce sir dung trong phan tng nay khong bi giéi han cu thé mién 1a
n6 khong gy tré ngai cho phan tmg, va vi du vé dung méi bao gébm dioxan, nude,

axit axetic, toluen, tetrahydrofuran, va 2-propanol. Cac dung méi niy cé thé duoc
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str dung mdt minh hodc & dang hdn hop ciia né. Hop chét (I-1) thu dwoc & trén ¢6
thé duoc tach va tinh ché bang phuong phap tach va tinh ché cong khai d3 biét nhu
b dic, cb dic trong didu kién ap sut thip, két tinh, chiét bing dung moi, két tia
lai, va sic ky. V

Trong s6 cac hop chit c6 cong thirc chung (I), hop chét (I-2), trong d6 Ry 1a
-C(=O)NRGsRs, c6 thé dugc diéu ché bang, vi du, phuong phép diéu ché 2 sau day.

Phuong phap diéu ché 2

0
P
RRMH 00 R N comrgRs
(1)
Ry
Budc 6 — N7
HN‘N/ ” =

trong do, Rz, R3, R4, Rs, va Re 1a nhu da xac dinh & trén.
(Budc 6)

Budc nay 1a phuong phap diéu ché hop chét (I-2) bang phan ng ngung tu
loai nuéc giita hop chét (I-1) thu dwoc theo phuong phap didu ché 1 va hop chét
(X). Vi du v& hop chit (X) dwoc st dung trong budc nay bao gdm amin nhu
metylamin, dimetylamin, amoni clorua, xyclopropylamin, va pyrolidin cling nhu
mudi cua né. Hop chit (X) c6 thé thu dugc ¢ dang san phdm thwong mai hoic
duoc diéu ché theo phuong phép coéng khai di biét. Trong budc nay, bang cach sir
dung céc chit ngung tu thudng dugc sir dung, hop chit (I-2) c¢6 thé thu dugc theo
phuong phap cong khai da biét. Vi du vé chit ngung tu bao gdm NN'-
dixyclohexylcarbodiimit (DCC), N,N'-diisopropylcarbodiimit(DIC), 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (WSC), diphenylphosphoryl azit
(DPPA), (benzotriazol-1-yl-oxy)trisdimetylaminophosphoni  hexaflophosphat
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(BOP), (benzotriazol-1-yl-oxy)tripyrolidinophosphoni hexaflophosphat (PyBOP),
(7-azabenzotriazol-1-yloxy)trispyrolidinophosphoni phosphat (PyAOP),
bromotrispyrolidinophosphoni  hexaflophosphat (BroP), clotris(pyrolidin-1-
yl)phosphoni  hexaflophosphat  (PyCroP), 3-(dietoxyphosphoryloxy)-1,2,3-
benzotriazin-4(3H)-on (DEPBT), O-(benzotriazol-1-y1)-N,N,N',N'-tetrametyluroni
hexaflophosphat (HATU), va 4-(5,6-dimetoxy-1,3,5-triazin-2-yl)-4-
metylmorpholin hydroclorua (DMTMM). Vi du vé chéat phu gia dugc sir dung
trong buéc ndy bao gdm I-hydroxybenzotriazol (HOBt), 1-hydroxy-7-
azabenzotriazol (HOAt), va N-hydroxysucxinimit (HOSu). Cac chit phu gia nay
¢6 thé duoc str dung véi hrgng ném trong khoang tir 0,1 d¢én 100 dwong lugng, t6t
hon 1a tir 1 dén 10 dwong lwong. Néu cin thiét, bazo nhu trimetylamin,
trietylamin, tripropylamin, diisopropyletylamin, N-metylmorpholin, pyridin, 4-
(N, N-dimetylamin)pyridin, lutidin, va colidin c¢6 thé dwgc sir dung véi lwong nim
trong khoang tir 0,1 dén 100 duong lwong, tot hon 1a tir 1 dén 10 duong luong.
Dung mo6i khong bi giéi han cu thé &, va vi du 13, nu6c, metanol, etanol, 2-
propanol, tetrahydrofuran, 1,4-dioxan, toluen, metylen clorua, cloroform,
axetonitril, N,N-dimetylformamit, N,N-dimetylaxetamit, va dimetyl sulfoxit c6 thé
duoc st dung. Nhiét do phan émg nam trong khoang tir -30°C dén 200°C, tét hon
1a tir 0°C dn 50°C. Thoi gian phan tng nam trong khoang tir 0,1 dén 100 gid, tét
hon la tir 0,5 dén 24 gid.

Hop chit (I-2) thu duoc ¢ trén c¢6 thé dugc tach va duge tinh ché bang
phwong phap tach va tinh ché cong khaildi biét nhu c6 dic, co dic trong diéu kién
ap suét thép, két tinh, chiét béng dung moi, Kkét tha lai, va sic ky.

Trong sb cac hop chét c6 cong thirc chung (I), hop chat (I-3), trong d6 R; 1a
1,2,4-oxadiazol dugc thé bﬁng Ry, ¢6 thé dugc diéu ché béng, vi du, phuong phap

didu ché 3 sau day.

-20-



26232

Phuong phép diéu ché 3

Boc.

trong d6, R7 1a nhom C1-Cs alkyl hodc nhom triflometyl; Ro, R3, R4, Rs, Re,
va Z la nhu da xac dinh & trén. '
(Budce 7)

Budc nay 1a phuong phap didu ché hop chét (XI) bang cach chuyén hoa
nhém xyano trong hgp chat (VI), thu dugc dusi dang hop chét trung gian trong
qua trinh didu ché trong phuong phap diéu ché 1, thanh amidoxim. C4c phan tng
duogc st dung trong budce ny c6 thé dugc thuc hién biang, vi du, cac phuong phap
dwoc mod ta trong Cong bd don quic té s6 W02005/026123, Cong bd don quéc té
s6 W02008/117175, Cong bb don qudc té s6 WO2008/156721, hoic theo phuong
phap tuong duong véi cac phuong phap nay. Vi dy, cac phan tng co6 thé dwogc thuc
hién bang cach cho hgp chét (VI) phan tng véi hydroxylamin trong dung moi
rugu nhu etanol va 2-propanol. Néu can thiét, bazo c6 thé dugc sir dung, va vi du
v& bazo ndy bao gdm amin hitu co nhu trietylamin, diisopropyletylamin, N-
metylmorpholin, va pyridin va mudi vé co nhur natri bicacbonat, natri cacbonat,

kali cacbonat, xesi cacbonat, natri metoxit, natri etoxit, va kali tert-butoxit.
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Hydroxylamin ¢ thé dugc st dung v6i lugng nim trong khoang tr 1 dén 100
duong lugng, t6t hon 1a tir 1 dén 10 dwong lugng. Nhiét do phan ung nidm trong
khoang tir nhiét d6 trong phong dén 150°C, t&t hon 14 tir 50 dén 100°C. Thai gian
phan tmg nim trong khoang tir 0,1 dén 100 gid, tdt hon 1a tir 0,5 dén 20 gio.

Hop chét (XI) thu duoc & trén c6 thé dugc tham gia vao budc tiép theo véi
didu kién duoc hoic khong dugc tach va tinh ché bang phwong phap tach va tinh
ché cong khai d3 bit nhu ¢6 dic, co dic trong didu kién ap suét thap, két tinh,

chiét bang dung moi, két tia lai, va sac ky.
(Budc 8)

Buéc ndy 1a phuong phap didu ché hop chat (XII) bang cach chuyén héa
nhém amidoxim trong hop chét (XI) thanh vong 1,2,4-oxadiazol. Céc phan ung
dugc st dung trong bude nay co thé dugc thuc hién bang, vi du, cac phuong phap
duoc md ta trong Cong bd don qudc té s6 W02005/026123, Cong bd don quéc té
s6 W02008/117175, Cong bb don qubc té s6 W02008/156721, hodc theo phuong
phép tuong duong v§i cac phuong phap nay. Vi dy, cac phan ing c6 thé dugc thuc
hién bang cach cho hop chat (XI) phan tmg véi anhydrua axetic, axetyl clorua,
trietyl orthoformat, va trietyl orthoaxetat trong dung méi nhu toluen, cloroform,
axit axetic, N,N-dimetylformamit, N-metylpyrolidin-2-on, va pyridin. Néu can
thiét, bazo c6 thé duoc sir dung, va vi du vé bazo nay bao gém trietylamin,
diisopropyletylamin, N-metylmorpholin, va pyridin. Nhi¢t d6 phan Gng nim trong
khoang tir nhiét @9 trong phong dén 150°C, 6t hon 1a tir 50°C dén 100°C. Thoi
gian phan (mg nim trong khoang tir 0,1 dén 100 gio, tot hon 13 tir 0,5 dén 20 gio.

Hop chét (XII) thu dugc & trén c6 thé duge tham gia vao budc tiép theo voi
didu kién duoc hodc khong dugc tach va tinh ché bang phuong phép tach va tinh
ché cong khai da biét nhu cd dic, ¢d dic trong diéu kién &p suét thap, két tinh,

chiét bang dung mdi, ket tua lai, va sac ky.

(Budc 9)
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Budc ndy 1a phwong phap didu ché hop chit (XIII) bang cach loai bd nhém
tert-butoxycacbonyl, 1 nhém bao vé& d6i véi hop chat (XII), véi se ¢6 mit cla
axit. Budc nay cé thé dwoc thuc hién bang phuong phép twong ty nhu phwong
phap dugc st dung trong budc 3 néu trén hodc phuong phap twong duong vai

phuong phap duogc st dung trong budce 3.

Hop chét (XIII) thu dugc & trén c6 thé duge tham gia vao budc tiép theo
v6i didu kién dwgc hoic khong duge tach va tinh ché bing phuwong phap tach va
tinh ché cong khai d4 biét nhu c6 dic, c6 dic trong diéu kién ap suit thip, két tinh,

chiét bﬁng dung mdi, két tua lai, va sic ky.
(Budc 10)

Buéc nay 14 phuong phéap diéu ché hop chit (XIV) bang phan ng ngung tu
loai nudce gitra hop chit (XIII) va hop chét (VIII). Budc nay c6 thé duge thuc hién
bang phuong phép twong tw véi phuong phap trong budc 4 néu trén hoic phuong

phap teong duong véi phuong phap duge sir dung trong budce 4.

Hop chit (XIV) thu dugc & trén c6 thé duge tham gia vao bude tiép theo
vé6i didu kién dwge hoic khong duge tach va tinh ché bang phwong phap tach va
tinh ché cong khai da biét nhu c6 dic, c6 dic trong diéu kién 4p suét thap, két tinh,

chiét bang dung mai, két tua lai, va sic ky.
(Bude 11)

Budc nay 1a phuong phéap diéu ché hop chit (I-3) bang cach loai bé nhom
bao vé (P) cta phan tur thé Z trong hop chat (XIV) véi su ¢6 mit cia axit. Budc
nay c6 thé duoc thuc hién bang phuong phap twong tw véi phuong phap duoc st
dung trong budc 5 néu trén hodc phuong phép twong duong véi phuong phép

dugc stir dung trong budc 5.

Hop chét (I-3) thu dwgce & trén c6 thé duge tach va dugc tinh ché bing
phuong phap tach va tinh ché cong khai da biét nhu c6 dic, ¢b dic trong didu kién

ap suét thap, két tinh, chiét bing dung moi, két tia lai, va sic ky.
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Trong s6 cac hop chit c6 cong thirc chung (I), hop chét (I-4), trong d6 R; 1a
1,3,4-oxadiazol dugc thé bing Ry, c6 thé dugc diéu ché bang, vi du, phuong phap

diéu ché 4 sau day.

Phuong phép diéu ché 4
i B
N 0 Ry N
R« N CONHNH « 3 CONHNH;
- —— of% — R
Buéc 12 )—]_. NS Budc 13 = I
HN~N’ . | HN‘N/ H P
Ho R Re
o : (V1)
0 Ry
— Rg)LN 0:(\."
N
Budc 14 Re
)—,/_ [T
iy A
H R

trong d6, R7 1a nhom Ci-Cs alkyl hodc nhom triflometyl; Rz, R3, va R4 1a

nhu da xac dinh & trén.
(Budce 12)

Budce nay 1a phwong phap didu ché hop chit (XV) bang phan g ngung tu
loai nuGe giita hop chét (I-1) thu dwoc bang phuong phap didu ché 1 va tert-
butoxycacbonyl hydrazit. Buéc nay c6 thé duge thuc hién bang phuong phap
teong ty véi phuong phap trong budce 4 néu trén hodc phuwong phép twong duong

v&i phuong phap dugce sir dung trdng budc 4.

Hop chét (XV) thu dugc & trén c6 thé duoc tham gia vao bude tiép theo véi
didu kién dugc hoiic khong duge tach va tinh ché bang phuong phéap tach va tinh
ché cong khai d3 biét nhu c6 dic, co dic trong diéu kién ap sudt thip, két tinh,

chiét bang dung moi, ket tha lai, va sac ky.

(Budce 13)
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Buéc nay 1a phuong phap diéu ché hop chit (XVI) bing céch loai bd nhém
tert-butoxycacbonyl, 1 nhém bao vé déi véi hop chat (XV), v6i su ¢b6 mit cua
axit. BuGc nay cé thé dugc thuc hién bing phwong phép tuong tu véi phuong
phap dugc st dung trong budc néu trén 3 hodc phuong phap twong duong véi

phuong phap dugc st dung trong budce 3.

Hop chét (XVI) thu dugc & trén c6 thé dugc tham gia vao budc tiép theo
v6i didu kién duoc hodc khéng duge tach va tinh ché bang phuong phap tach va
tinh ché cong khai da biét nhwr c6 dic, c6 dic trong diéu kién ap suat thip, két tinh,

chiét bang dung mdi, két tua lai, va sic ky.
(Budc 14)

Bu6e nay 1a phuong phap diéu ché hop chét (I-4) bang cach chuyén hoa
nhém axyl hydrazit trong hop chat (XVI) thanh vong 1,3,4-oxadiazol. BuGc nay
c6 thé dugc thuc hién bang phuong phép twong tu véi phuong phap duge sir dung
trong budc néu trén 8 hodc phuong phép tuong duong véi phuong phap duge sur

dung trong budc 8.

Hop chét (I-4) thu dugc & trén c6 thé duoc tham gia vao budc tiép theo vai
didu kién dwoc hodc khong dwge tach va tinh ché bang phuong phép tach va tinh
ché cong khai da biét nhu cd dic, co dic trong diéu kién ap suét thép, két tinh,

chiét bang dung moi, ket tua lai, va sac ky.

Khi hop chét theo sang ché bao gdm cac chit dong phan nhu chit dong
phan quang hoc, cic chat ddng phén 1ap thé, cac chat dong phéan vi tri, va chat
ddng phan quay quang, hop chét theo sang ché ciing bao gdbm hdn hop gdm chit
ddng phan bit ky. Vi du, khi ton tai cac chit dong phan quang hoc cta hop chat
theo sang ché, hop chét theo sang ché ciing bao ham céc chat déng phan quang
hoc dugc tach tir cac dang raxemic. Céac chit ddng phan niy c6 thé thu duoc riéng
& & dang don chit bang k¥ thuét tong hop hoic k¥ thuat tach da biét (nhu c6 dic,

chiét bing dung mdi, sic ky cot, va két tinh lai).
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Hop chét theo sang ché hoic mudi ciia n6 c6 thé 1a tinh thé, va dang tinh
thé don ciing nhu hdn hop da hinh duge bao ham boi hop chit theo sang ché hoic
mudi cia n6. Tinh thé ¢ thé dugc tao ra bang cach thyc hién két tinh c6 ap dung
phwong phép két tinh da biét. Hop chat theo sang ché hodc mudi ctia né c6 thé 1a
solvat (nhu hydrat) hoic khong solvat, va ca hai déu duoc bao ham bai hop chit
theo sang ché hodc mubi cua né. Hop chit dugc danh diu véi, vi du, déng vi (vi
du, 2H, 3H, 13C, 14C, 8F, ¥S, va 125]) ciing dugc bao ham bai hop chét theo séng

ché hodc muoi cua no.

Mudi ciia hop chét theo sang ché ding dé chi mudi thong thudng duge sir
dung trong linh vyc hoa hitu co, va vi du vé mudi ndy bao gdm cac mudi nhu, khi
hop chit c6 mdt nhém carboxyl, mudi cong bazo clia nhém carboxyl ndy, va khi
hop chit c6 mot nhém amino hodic nhém bazo di vong, mudi cong axit ciia nhém

amino nay hodc nhém bazo di vong nay.

Vi du v& mubi cong bazo bao gdm mubi kim loai kiém nhu mudi natri va
mudi kali; mudi kim loai kiém thd nhu mudi canxi va mudi magie; mubi amoni;
va mudi amin hitu co nhu mudi trimetylamin, mubi trietylamin, mudi
dixyclohexylamin, mudi etanolamin, mudi dietanolamin, mudi trietanolamin, mubi

procain, va mudi N,N'-dibenzyletylendiamin.

Vi du vé mudi cOng axit bao gém mudi axit vd co nhu hydroclorua, sulfat,
nitrat, phosphat, va perclorat; mudi axit hitu co nhu axetat, format, maleat,
fumarat, tartrat, xitrat, ascorbat, va trifloaxetat; va sulfonat nhu metansulfonat,

isethionat, benzensulfonat, va p-toluensulfonat.

Hop chét theo sang ché hoic mudi ctia nd c¢6 hoat tinh trc ché chon loc
aurora A tuy¢t voi, va cu thé 13, c6 hoat tinh &c ché chon loc aurora A cuc manh
so v6i hoat tinh trc ché aurora B va aurora C, va vi vay c6 thé dung 1am ché phdm
¢6 hoat tinh rc ché chon loc aurora A. Hon nita, hop chét theo sang ché hodc mudi
ctia n6 thé hién tac dung chéng khdi u tuyét voi, va vi vay co thé dung lam thude

chéng khéi u. Mic du cic bénh ung thu dwgc diéu tri khong chi gi6i han cu thé, vi
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du vé cac bénh nay bao gém ung thu dau va cd, ung thu thuc quan, ung thu da
day, ung thu ta trang, ung thu rudt két, ung thu truc trang, ung thu gan, ung thu tai
mat va 6ng mait, ung thu dudng mat, ung thu tuyén tuy, ung thu phéi, ung thu v,
ung thu budng trimg, ung thw cb tir cung, ung thu tr cung, ung thu than, ung thu
bang quang, ung thu tuyén tién liét, ung thu tinh hoan, sacom xwong va mé mém,
ung thu mau, da u tuy, ung thu da, khéi u ndo, u trung biéu mo, va ung thu mau.
Tét hon 13, ung thr dugc didu tri 13 ung thu mau nhu U lympho té bao B, ung thu
bach ciu lympho man tinh, u lympho té bao T ngoai bién, hoi chimng loan san tiy,
bénh bach ciu tuy cip tinh, ung thu bach cu lympho cép tinh, va da u tuy, ung
thu da day, ung thu v, ung thu tuyén tién liét, ung thu budng trimg, ung thu phdi,
va ung thu rudt két. Ngoai ra, thudc theo sang ché co thé dwgc ding cho nguoi va

dong vat khong phai nguoi.

Ngoai ra, do hop chét theo sang _ché hogc mudi ciia né c6 hoat tinh e ché
chon loc aurora A tuyét voi, khi hop chét nay dugc sur dung két hop véi thudc
huéng dich vi cu trac hinh 6ng, né ting cudng tac dung chéng khéi u cta thude
huéng dich vi ciu tric hinh bng. Do d6, hop chit theo sang ché hoc mubi cia nd
c6 thé ding lam ché pham ting cudng tic dung chéng khéi u dbi vé6i thudc hudng
dich vi cdu trac hinh 6ng. Ché phim chtra hop chit theo sang ché hoic mudi cia
né va chét chit van vi cdu tric hinh éng c6 thé dung lam thudc chdng khéi u (thude
didu tri bénh ung thw). Viéc sir dung phdi hop hop chét theo séng ché hozc mudi
ciia n6 va thubc huéng dich vi cdu triic hinh éng c6 thé ding lam phuong phap
didu tri bénh ung thu. Vi du vé thudc huéng dich vi chu trac hinh 6ng bao gdm
thudc 1am én dinh vi cAu truc hinh dng nhu thudc chéng ung thu c6 ngudn gdc
taxan va thudc chéng ung thur c6 ngudn gdc epothilon, va t6t hon 13, thudc huéng
dich vi cAu trac hinh ng 13 thudc chéng ung thu c6 ngudn gbc taxan. Vi du vé
thudc chéng ung thu c6 ngudn gdc taxan bao gdm paclitaxel, docetaxel, va
cabazitaxel, va tét hon 13, thudc chéng ung thur c6 ngudn gdc taxan 1a paclitaxel.

Vi du v& thudc chdéng ung thu c6 ngudn gbc epothilon bao gbém epothilon B va
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epothilon D. Chét ting cudng tac dung chéng khéi u theo sang ché c6 thé duoc
ding & thoi diém bat ky, nghia 13, trudc, hodc sau khi, hodc ddng thoi véi vide sir
dung thudc hudng dich vi cdu tric hinh dng. Tét hon 13, chét ting cuong tac dung
chéng khéi u theo sang ché c6 thé duge ding & cing thoi diém, hodc trong vong
bbn gid truée hodc sau khi ding thudc huéng dich vi cdu trac hinh éng. Khi chit
ting cudng tac dung chéng khéi u theo sang ché duwoc dung riéng r& hoic dong
thoi véi chit chu van vi ciu tric hinh dng, vi du, chit ting cudng tac dung chéng
khdi u c6 thé duoc ding véi lugng sao cho lwong cua it nhit mot hop phéan duge
chon tir cac hop chit theo sang ché hoic mubi ciia n6 nim trong khoang tir 0,01
dén 100 mol, t6t hon 14 0,05 dén 50 mol, tét hon nita 1a tir 0,1 dén 20 mol so v&i
mét mol thudc huéng dich vi cu tric hinh 6ng. Mic di bénh ung thu dugc diéu
tri khoéng bi giéi han cu thé, vi du vé bénh nay bao gdm ung thu diu va cb, ung thu
thuc quan, ung thu da day, ung thu ta trang, ung thu rudt két, ung thu truc trang,
ung thu gan, ung thu tii mét va dng mat, ung thu duong mat, ung thu tuyén tuy,
ung thu phéi, ung thu vi, ung thu budng trémg, ung thu cb tir cung, ung thu tir
cung, ung thu than, ung thu bang ciuang, ung thu tuyén tién liét, ung thu tinh hoan,
sacom xuong va mo mém, ung thu mau, da u tuy, ung thu da, khdi u ndo, u trung
bidu mé, va ung thu mau. Tét hon 13, bénh ung thu dugc diéu tri 13 ung the mau
nhu u lympho t& bao B, ung thu bach cau lympho man tinh, u lympho té bao T
ngoai bién, hoi chirng loan san tuy, bénh bach cau tuy cép, ung thu bach cu
lympho cép tinh, va da u tuy, ung .thu’ cb tir cung, ung thu da day, ung thu v, ung
thu tuyén tién liét, ung thu budng trimg, ung thu phdi, va ung thu rudt két. Ngoai
ra, thudc theo sang ché c6 thé duge ding cho ngudi va dong vat khac khong phai
nguoi.

Ngoai ra, theo séng ché, co6 thé két hop mot hgp ph?ln dugc chon tir nhém
bao gdm céc hop chét theo sang ché hoic mubi ciia né, 1a thanh phan hoat tinh ciia
chit ting cuong tac dung chéng khéi u néu trén, véi thubc hudng dich vi cau tric

hinh éng d& bao ché thubc chéng ung thu duge két hop vdi chat ting cudng tac
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dung chéng khdi u. Trong trudng hop nay, thude chdng ung thu c6 thé dwgc ding
& dang cong thirc phdi ché chira téng lwong hoat chéat bao gdbm thudc huéng dich
vi cAu truc hinh dng va hop phan‘duoc chon tir nhém bao gdm cac hop chét theo
sang ché hoic mudi cua n6 & dang bao ché don 18, theo mot cach khac, thude
chéng ung thu ¢ thé duogc bao ché & dang bao ché riéng biét, mdi dang bao ché
chira cac hoat chit nay, theo mot cach khac, thude chéng ung thu co thé dugc bao

ché ¢ dang kit.

Khi hop chét theo sang ché hoic mudi ciia né dwgc sir dung & dang thuée,
chit mang cé thé duoc tron néu can dé bao ché dugc phém. Céc dang liéu khac
nhau ¢6 thé duge lva chon theo muc dich phong ngira hoic didu tri. Vi du, thudc
bat ky trong s cac thude ding qua dudng miéng, thudc tiém, thubc dan, thudc
md&, va cao dén c6 thé ding 1am dang lidu nhu vay. Hop chét theo sang ché hozc
mudi cia né c6 kha ning héap thy t6t khi ding qua dudng miéng va c6 hoat tinh
chbng khéi u tét nho ding qua dudng miéng. Vi nhitng Iy do néu trén, t6t hon 1a
thudc ding qua dudng miéng dugc lua chon. Mdi dang lidu nay c6 thé duoc bao
ché bing cac phuong phap bao ché thudc da biét cong khai va thudong dugc st

dung boi cac ngudi c6 hiéu biét trung binh trong linh vuec.

Céc dang chit mang hitu co hodc v co khic nhau thudng duge dung lam
nguyén liéu dugc dung dugc str dung dé 1am chét mang dugc dung, va chit mang
duogc dung dugc trn trong ché phém rén & dang ta duoc, chét két dinh, chat 1am
phan 4, chit 1am tron, va chit tao mau ching han, hodc trong ché phim léng &
dang dung méi, chét tro tan, chét tao hén dich, chét déng truong, chit dém, va chét
lam diu. Ngoai ra, chit b trg dﬁng dé bao ché thudc nhu chit bao quan, chét
chéng oxy hoa, chét tao mau, chét tao ngot, va chét 1am 6n dinh cling c6 thé dugc

st dung n€u can.

Khi ché phém rin ding qua duong miéng duge bao ché, ta duoc, va néu
can thiét, vi du, t4 duoc, chit két dinh, chét lam phan r, chét 1am tron, chét tao

mau, va thudc giam nhe dugc thém vao hop chat theo sang che, va sau do, vi du,
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vién nén, vién nén cb vd boc, cém, bot, va vién nang co thé duoc tao ra theo quy
trinh thong thuong. Khi thudc tiém dwgc bao ché, vi du, chét didu chinh d6 pH,
chit dém, chit 1am 6n dinh, chét ding truong, va thubc gy té cuc bd duge thém
vao hop chét theo sang ché, va thudc tiém duéi da, tiém bip, va trong tinh mach

c6 thé duoc tao ra theo quy trinh théng thudng.

Luong hop chét theo sang ché dugc két hop vao mdi dang don vi lidu lugng
trong sb cac dang don vi 1iéu néu trén khong ¢ dinh ma phu thudc vao, vi dy, cac
triéu chimg ctia bénh nhan ma dung hqﬁ chét nay, va phu thudc vao dang lidu cua
hop chét. Tuy nhién, néi chung, lugng trén mot dang don vi liéu mong mudn nim
trong khoang tir 0,05 d&én 1000mg ddi véi thudc ding qua dudng miéng, mong
mudn ndm trong khoang tir 0,01 dén 500mg dbi véi thude tiém, va mong mudn

nim trong khoang tir 1 dén 1000mg d6i véi thude dan.

Ngoai ra, lidu ding hing ngay cia thudc c6 dang lidu néu trén thay ddi tuy
thudc vao, vi du, cac tri€u ching, thé trong, tudi, hodc gidi tinh cua bénh nhén, va
vi vay khéng thé duge xac dinh chung cho moi ngudi. Tuy nhién, lidu ding hing
ngdy cua hop chit theo sang ché dbi véi ngudi trudng thanh binh thudong (can
ning 50kg) c6 thé nim trong khoang tir 0,05 dén 5000mg, 6t hon 14 tir 0,1 dén
1000mg, va thudc nay tét hon 13 dugc ding mot ngdy mot lin hoic phan liéu

khoang hai hoidc ba 1an mdt ngay.

Vi du thwc hién sang ché

Dudi day, sang ché dugc mo ta cu thé béng cac vi du va cac vi du tht
nghiém. Tuy nhién, sang ché khong chi gi6i han & cac vi du nay.

Déi v6i cac chit phan vmg khac nhau dwoc sir dung trong phan vi du, cac
san phdm thwong mai dugc sir dung trir khi c6 chi dan khéc. Déi véi sic ky cot
trén silicagel, Purif-Pack (R) SI do Schott Moritex Corporation san xuit, cot KP-
Sil (R) dugc nhdi sén silic oxit do Biotage san xuit, hoic cot HP-Sil (R) dwoc nhdi
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sin silic oxit do Biotage san xuit dugc sir dung. DPbi véi séc ky cot silicagel co
ban, Purif-Pack (R) NH do Schott Moritex Corporation san xuét hodc cot KP-NH
(R) duoc nhdi sin do Biotage san xuat duoc sir dung. Ddi véi sic ky diéu ché 16p
mong, Kieselgel TM60F254, Art. 5744 do Merck san xuit hodc dia 60F254
silicagel NH2 do Wako Pure Chemical Industries, Ltd. San xu4t dwoc sir dung.
Phd NMR duoc xé4c dinh bing quang phd ké loai AL400 (400 MHz; JEOL, Ltd.),
Mercury 400 (400 MHz; Agilent Technologies, Inc.), hoic quang phd ké loai
Inova 400 (400MHz; Agilent Technologies, Inc.) c6 lip dau do OMNMR
(Protasis) bang cach sir dung tetrametylsilan 1am chét chuin ndi khi n6 dwoc chira
trong dung méi dugc doteri hoa, hodc bang cach sir dung dung méi NMR lam chét
chudn noi trong trudmg hop bat ky khéc, va tit ca céc tri s & duoc biéu thi dudi
dang phan triéu. Cac phan tg trong 16 vi séng dugc tién hanh bang cach st dung
Initiator 8 do Biotage san xuét.

Ngoai ra, d6i v6i phd LCMS, ACQUITY SQD (bén cuc) do Waters
Corporation san xut dugc sir dung.

Céc chir viét tit c6 nghia sau dﬁy.'

s: Vach don

d: Vach d6i

t: Vach ba

dd: Vach d6i ctia vach do6i

m: Pa vach

br: rong

brs: vach don rong

DMSO-dg: dimetyl sulfoxit da dugce doteri hoa

CDCls: cloroform da duoc doteri hoa
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CD30D: methanol d3 duogc doteri hoa

Xantphos: 4,5-bis(diphenylphosphin)-9,9-dimetylxanten
Pdx(dba)s: tris(dibenzylidehaxeton)dipaladium (0)
K3POu: trikali phosphat

MsOH: axit mesylic

AIBN: azobisisobutyronitril

HPMC: hydroxypropylmetylxenluloza

Vidu 1

Téng  hop axit 1-(2,3-diclobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-carboxylic (Hop chét 1)

(Buéc a) Toéng hop tert-butyl = 4-((6-bromo-5-flopyridin-2-yl)metyl)-4-

xyanopiperidin-1-carboxylat

Hoa tan N-Boc-4-xyanopiperidin (5,35g, 25,4mmol) trong 100ml
tetrahydrofuran. Sau khi 1am lanh hdn hop thu dugc dén -78°C, dung dich chita
phtrc hop lithi diisopropylamit/tetrahydrofuran trong xyclohexan (1,5M, 16,5ml,
24 8mmol) dwgc bd sung ddng thoi gifr nhiét d6 bén trong & hodc dusdi -70°C.
Hoén hop phan ung thu duge duge khudy & -78°C trong 20 phut. B4 sung 10ml
dung dich chtra 2-bromo-6-(bromometyl)-3-flopyridin trong THF (6,28g,
23,4mmol) vao hdn hop phan tng thu dugc, dugc ddng thoi giit nhiét d6 bén trong
& hodic dudi -70°C, sau d6 khudy & -78°C trong 20 phut. B6 sung hén hop gom
axit clohydric (5M, 4,95ml, 24,8mmol) va 95ml dung dich neéc amoni clorua bao
hoa vao dung dich phan trng nay, sau do khudy & nhiét d6 trong phong va tiép theo
chiét bang etyl axetat. Dich chiét thu dugc duge rira béng nuée mudi bao hoa va
dugc 1am kho trén natri sulfat khan, va tiép theo duoc loc va duogce co. Phan cin

tua hic in dugc hoa tan trong 6ml etyl axetat, va 50ml heptan dugc bd sung timg

-32-



26232

giot trong khi khudy. Tiép theo cac hat tinh thé dwoc thém vao, sau d6 khudy &
nhiét d¢ trong phong trong mot gid. 50ml heptan duge bd sung tiép timg giot vao
huyén phil mau vang nhat thu dwgc, sau d6 khudy qua dém. Chét rdn thu dugc
dwgc thu hdi bang cach loc va dwgc rira bing dung dich chira etyl axetat trong
heptan, va sau d6 duoc 1am kho trong diéu kién ap suat thip, nho d6 thu duge san
phidm néu & dé muc nay dudi dang chit rin mau tring nhd (7,10g, 17,8mmol)

(hidu sut 76%). Céc tri s§ ddc tinh vat Iy duoc chi ra duéi day.

'H-NMR (CDCL) &: 7,45 (1H, t, J=8,1 Hz), 7,31 (1H, dd, J=8,1, 3,5 Hz),
4,16 (2H, br), 3,09-2,93 (2H, m), 3,04 (2H, s), 1,95-1,84 (2H, m), 1,68-1,57 (2H,
m), 1,48 (9H, s); ESI-MS m/z 298, 300 (MH-+).

(BuGc b) Tong hop tert-butyl 4-((6-(1-tert-butyl-3-metyl-1H-pyrazol-5-ylamino)-
5-flopyridin-2-yl)metyl)-4-xyanopiperidin-1-carboxylat

Hop chét (6,37g, 16,0mmol) thu dugc & bude a néu trén, 5-amino-1-t-butyl-
3-metylpyrazol (2,42g, 15,8mmol), xantphos (65,9mg, 114pmol), Pdx(dba)s
(51,1mg, 55,8umol), va KsPOs (3,63g, 17,1mmol) dugc dua vao binh phan tng,
va 50ml toluen dugc bd sung sau cung, sau d6 loai khi va thay bang argon. Hon
hop thu duoc dwoc khudy & 110°C trong tam gid, sau d6 bb sung 200ml etyl axetat
& nhiét do trong phong. Hon hop thu dugc dugce rira bang nuéce va nude mubi bao
hoa va lam khoé trén natri sulfat, va tiép theo duge loc va duge co. Phan con lai
duogc hoa tan trong 10ml etyl axetat, va 40ml heptan duge bd sung trong khi khudy
& 75°C, sau d6 khudy & nhiét d trong phong qua dém. Chét rin tao thanh duoc
thu hdi bang céach loc va rira bang 15% etyl axetat/heptan, va sau d6 dugc lam khd
trong diéu kién ap suét thép, nho d6 thu duge hop chit néu & d& muc nay (4,15g,
8,81mmol) & dang chét rén mau tring (hiéu suit 56%). Céc tri sd dic tinh vat Iy

duoc chi ra dudi day.

'H-NMR (CDCls) §: 7,26 (1H, dd, J=10,7, 8,0 Hz), 6,74 (1H, dd, J=8.0, 3,2
Hz), 6,23-6,15 (2H, m), 4,19-3,92 (2H, m), 3,09-2,92 (2H, m), 2,85 (2H, s), 2,26
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(3H, s), 1,95-1,86 (2H, m), 1,64 (9H, s), 1,58-1,48 (2H, m), 1,46 (9H, s); ESI-MS
m/z 471 (MH).

(Buéc c¢) Toéng hop 4-((6-(1-tert-butyl-3-metyl-1H-pyrazol-5-ylamino)-5-
flopyridin-2-yl)metyl)-piperidin-4-cacbonitril

Hop chét (4,11 g, 8,73mmol) tHu dugc 0 budc b néu trén dugc hoa tan
trong THF (33ml), MsOH (7,0ml) dwoc bd sung vao hdn hgp nay trong bé nuéc.
Dung dich thu dwoc duge khudy & nhiét do trong phong trong hai gid, va toan bo
hdn hop thu duogc dugc d6 vao trong 160ml nude. Dung dich nudc thu dugc duoc
rira bang 50ml isopropyl ete, va 21,5ml dung dich natri hydroxit SM dugc bd
sung, sau d6 chiét bang etyl axetat. Dung dich etyl axetat thu dugc dugc rira bing
nude mudi bio hoa, va tiép theo duoc lam kho trén natri sulfat khan. Sau khi loc,
dich loc duogc cd, nhd d6 thu dugc hop chét néu & & muc nay (3,09g, 8,34mmol)
(hidu suit 96%). Céc tri s6 dic tinh vat ly dugc chi ra duéi day.

'H-NMR (CDCls) &: 7,22 (1H, dd, J=10,6, 8,0 Hz), 6,71 (1H, dd, J=8,0, 3,2
Hz), 6,25-6,16 (2H, m), 3,02-2,95 (2H, m), 2,91-2,84 (2H, m), 2,83 (2H, s), 2,21
GH, s), 1,90-1,83 (2H, m), 1,61 (9H, s), 1,59-1,49 (2H, m); ESI-MS m/z 371
(MH+).

(Budc d) Toéng hop 4-((6-(1-tert-butyl-3-metyl-lH-pyrazol-S-ylamino)-S—
flopyridin-2-yl)metyl)-1-(2,3-diclobenzoyl)piperidin-4-cacbonitril

Bb sung axit 2,3-diclobenzoic  (2,05g, 10,8mmol), va 1-
hydroxybenzotriazol monohydrat (1,80g, 13,3mmol), 25ml axetonitril vao hdn
hop gdm hop chét thu dugc & budc ¢ néu trén (3,65¢g, 9,85mmol), va tiép theo
WSC hydroclorua (2,05g, 10,7mmol) duge bd sung. Hon hop phan ting thu duge
duge khudy & nhiét d6 trong phong qua dém. Tiép theo, 30ml dung dich natri
hydroxit 1M duge b sung, sau d6 khudy trong 15 phut. Hon h.c_rp thu duge dugce
chiét bing etyl axetat. LGp etyl axetat tao thanh dugc rira 1an luot bang nuée, dung

dich axit clohydric 1M, nuGe, va nudce mubi bio hoa. Dung dich etyl axetat thu
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duoc dugce rira béng natri sulfat khan, va tiép theo duogc loc va dugce ¢6, nho d6 thu
dwoc hop chit néu & d& muc nay (5,55g) & dang chét rin mau tring (hiéu suét

100%). Céc tri s6 dgc tinh vat Iy dugc chi ra dusi day.
ESI-MS m/z 543, 545 (MH+).
(Budc ¢) Tong hop hop chét 1

Hoa tan hop chét thu dugc & buée d néu trén (524mg, 0,964mmol) trong
3ml 1,4-dioxan, va tiép theo 3ml axit clohydric 5SM dugc thém vao. Dung dich thu
dugce duge gia nhiét & 150°C trong 10 bhﬁt trong thiét bi phan tmg vi séng. Hon
hop phan tmg thu dwoc dwoc ¢ trong didu kién 4p suat thap, va phén cin thu duge
dwoc hoa tan trong cloroform, sau d6 rira bang nudc mudi bdo hoa. Dung dich
cloroform thu dugc dugc lam kho trén natri sulfat khan, dugc lgc, va tiép theo
duoc cb trong didu kién 4p sut thap. Phan cin thu dugc duge tinh ché bing cach
sic ky cot trén silicagel (cloroform/metanol = tir 100/0 dén 90/10), va chét rén thu
duoc duoc Kkét tha lai trong etanol-etyl axetat, nho d6 thu dugce hgp chét néu ¢ dé
muc ndy (290mg, 0,573mmol) & dang chét rdn mau tring (hiéu sudt 59%). Céc tri

sb dic tinh vat Iy duoc chi ra trong bang 9.
Vidu 2 dén 13
Bing cach sir dung nguyén lidu thé dugc liét ké trong cac bang tir 1 dén 3,

cac hop chit & cac vi du tir 2 dén 13 dugce téng hop theo phuong phép néu trong vi
du 1. Cac tri s6 dic tinh vat ly duogc chi ra trong céc bang tir 9 dén 17.

Bang 1
vidy Tén hop chét e R P B O
Axit 1-(2,3-diclobenzoyl)-4-((5- o

flo-6-(5-metyl-1H-pyrazol-3- o 7 %
1 |ylamino) pyridin-2-yl)metyl)- | NH, j@*ﬂ«
piperidin-4-carboxylic (hgp chat Br :

D

)
ol

-35-



26232

Axit 1-(2-flo-3-trifluoromethyl-

2 Br -
benzoyl)-4-((5-flo-6-(5-metyl-1 I F.9
H-pyrazol-3-ylamino)-pyridin-2- o M g F”c\©),\on
y)metyl)piperidin-4-carboxylic i /i\

(hop chit 2)

3 |Axit 1-(3-clobenzoyl)-4-((5-flo-6- B :
(5-metyl-1H-pyrazol-3- 3/_&\ g
ylamino)pyridin-2-yl)metyl) A New NH, cl\@)km
piperidin-4-carboxylic (hgp chit | & /}\ |
3)

4  |Axit 1-(2,3-diflobenzoyl)-4-((5- Br
flo-6-(5-metyl-1H-pyrazol-3- - h ] T
ylamino)pyridin-2-yl)metyl) A M Sw | O oH
biperidin-4-carboxylic (hop chit | a7 /l\

4) . F

5  |Axit 1-(2-flo-3-metoxybenzoyl)- Br
4-((5-flo-6-(5-metyl-1H-pyrazol- ‘ h o L 8
3-ylamino)pyridin-2-y1) N N NH, dew
metyl)piperidin-4-carboxylic (hop| br & 4\ ~
chét 5) F

6 |Axit 1-(2-clobenzoyl)-4-((5-flo- Bl
6-(5-metyl-1H-pyrazol-3- h U
ylamino)pyridin-2-y)metyl) Nl = N\N NH, ‘/‘LQH
piperidin-4-carboxylic (hop chat | o = /{\ @

6) ;
Bang 2

, A £ Nguyén liéu | Nguyén liéu | Nguyén liu

Vidy Tén hop chat tho 1 tho 2 tho 3

7 IAxit 1 -(2-clo-3-metylbenzoyl)-4-

((5-flo-6-(5-metyl-1H-pyrazol-3- AN a .o
ylamino)pyridin-2- N" \ .
yDmetyl)piperidin-4-carboxylic N7 TN, o
(hop chét 7) /’\ '

8  |Axit 1-(2-clo-3-flobenzoyl)-4-((5- o

flo-6-(5-metyl-1H-pyrazol-3- ) o o
ylamino)pyridin-2-yl)metyl)- X N, F
piperidin-4-carboxylic (hgp chat o P N~ NH, \©JKOH
; ? K
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9 IAxit 1-(2,6-diclobenzoyl)-4-((5-
flo-6-(5-metyl-1H-pyrazo1-3-
ylamino)pyridin-2-yl)metyl)
piperidin-4-carboxylic (hop chét
o)

10 |Axit 1-(3-clo-2-flobenzoyl)-4-((5-
flo-6-(1H-pyrazol-3-

Br
Nl =
Br 7
F
RS
ylamino)pyridin-2-yl)metyl) N N7 TNHp o
© e e . e | . CH
piperidin-4-carboxylic (hop chat B N
F
Br
N7 s
Z

10)

IAxit 1 -(3-clo-2-flobenzoyl)-4-
((5-metoxy-6-(5-metyl-1H-
pyrazol-3-ylamino)pyridin-2-y1)
metyl)piperidin-4-carboxylic
(hop chét 11)

Bang 3
, n £ Nguyén li¢u |[Nguyén li¢u| Nguyén liéu
Vidy  (Ténhop chat tho 1 tho 2 th 3
12 Axit 1-(3-clo-2-flobenzoyl)-4- Br _ F oo
((5-clo-6-(5-metyl-1H-pyrazol- W o
3-ylamino)pyridin-2-yl)- B SN NH, \©/L0H
metyl)piperidin-4-carboxylic " /I\
(hop chét 12) ¢l
13 IAxit 1-(3-clo-2-flobenzoyl)-4-. Br :
((5-flo-6-(5-metyl-1H-pyrazol- ' ) o F 0
3-ylamino)pyridin-2-yl)metyl)- NS N7 NH, \t:ru\cm
piperidin-4-carboxylic (hop chat| s~ '
13) - F
Vidu 14

Téng hop 1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)-N-metylpiperidin-4-carboxamit (Hop chit 14)

B6 sung 0,05ml trietylamin vao hdn hop gdm hop chit 13 (50mg,
0,1mmol) nhan dugc trong vi du 13, 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
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hydroclorua (40mg, 0,21mmol), 1-hydroxybenzotriazol monohydrat (30mg,
0,22mmol), metylamin hydroclorua (25mg, 0,37mmol), va 1ml dimetylformamit,
sau d6 khudy & nhiét d6 trong phong trong 13 gid. Nudc dwoc bd sung vao hén
hop phan tmg thu duoc, sau d6 chiét bang etyl axetat. Dich chiét thu dwugc duge
lam kho trén magie sulfat khan, dugc loc, va tiép theo duoc cd. Phan cin thu duoc
duoc tinh ché bﬁng HPLC, nh¢ d@6 thu duoc hop chit néu ¢ d& muc nay (41mg,
0,082mmol) & dang chét rén mau tréng (hidu suét 82%). Céc tri s6 ddc tinh vat ly

duogc chi ra trong cic bang tir 9 dén 17.
Vi du tir 15 dén 21

Trong cac vi dy tir 15 dén 21, bang cach st dung nguyén liéu thdé duoc chi
15 trong cac bang tir 4 dén 5, cac hop chét duge tdng hop bang phuwong phap néu

trong vi du 14. Céac tri s6 dic tinh vat 1y duogc chi ra trong cac bang tir 9 dén 17.

Bang 4

Vi du Tén hop chét Nguyén liéu thé 4
14 1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-  [Metylamin hydroclorua

1H-pyrazol-3-ylamino)pyridin-2-y1)

metyl)-N-metylpiperidin-4-carboxyamit (hop

I4

chét 14)

15 1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-  |Amoni clorua
1H-pyrazol-3-ylamino)pyridin-2-y1)
metyl)piperidin-4-carboxyamit (hop chat 15)

16 1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl- ~ Pimetylamin
1H-pyrazol-3-ylamino)pyridin-2-y1)
metyl)-N,N-dimetylpiperidin-4-carboxyamit
(hop chét 16)

17 1-(3-clo-2-flobenzoyl)-N-xyclopropyl-4-((5- | Xyclopropylamin
flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-
2-yl)metyl)piperidin-4-carboxyamit (hgp chat
17) ‘
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18 1-(3-clo-2-flobenzoyl)-N-xyclobutyl-4-((5-flo- [Xyclobutylamin
6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yDmetyl)piperidin-4-carboxyamit (hgp chat
18)

19 azetidin-1-y1(1-(3-clo-2-flobenzoyl)-4-((5-flo- |Azetidin hydroclorua
6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)piperidin-4-yl)metanon (hop chat 19)

Bang 5

Vi du Tén hop chat Nguyén lidu tho 4

(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-
1H-pyrazol-3-ylamino)pyridin-2-yl)metyl)-
piperidin-4-yl)(pyrolidin-1 -yl)metanon

(hop chét 20)

20 Pyrolidin

(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-
1H-pyrazol-3-ylamino)pyridin-2-yl)metyl)-
piperidin-4-yl)(isoxazolidin-2-y1) metanon
(hop chét 21)

21 Isoxazolidin hydroclorua

Vidu22

Téng hop (3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-
2-yl)metyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon (Hop chat 22)
(BudGc a) Tong hop tert-butyl4-((6-(1-tert-butyl-3-metyl-1 H-pyrazol-5-ylamino)-5-
flopyridin-2-yl)metyl)-4-(N'-hydroxycarbamimidoyl)piperidin-1-carboxylat

Hoa tan hop chédt nhan dwgc trong vi du 1 (Budc b) (50g) trong 530ml
etanol & 60°C. Dung dich thu dugc dugc didu chinh trd lai nhiét d6 trong phong va
65ml dung dich nuéc hydroxylamin 50% dugc bd sung, sau d6 khudy & 60°C
trong 46 gid. Dung dich phéan frng tao thanh duoc bd sung vao nudc cét, sau do
chiét bing etyl axetat. Lép hitu co thu dirge duge rira bing nudce cat va nude mudi
bao hoa. Dung dich thu duoc duge 1am khé trén natri sulfat va tiép theo dugc cb
trong didu kién 4p suét thap, nhd d6 thu dwgc hop chit néu & d& muc nay (53g,
106mmol) (hiéu sudt 100%). Céc tri s6 dic tinh vat Iy duge chi ra dudi day.
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ESI-MS m/z 504 (MH-).

(Budc b) Tong hop tert-butyld-((6-(1-tert-butyl-3-metyl-1H-pyrazol-5-ylamino)-5-
flopyridin-2-yl)metyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-carboxylat

Hop chat (53g, 106mmol) thu dugc & budc a néu trén duge tao huyén phu
trong 525ml toluen, va 10ml axetic anhydrua dugc bd sung, sau d6 khudy & nhiét
do trong phong trong mdt gid va 20 phiit, va tiép theo khudy & 100°C trong 16 gio.
175ml dung dich nuéc amoniac, 500ml nudc cat, va 500ml etyl axetat dugc bd
sung lan lugt vao dung dich phan tmg thu duogc trong chau da, sau d6 rira béng
nude mudi bdo hoa. Lép nude thu duge Iduqc chiét bang etyl axetat, va 16p hitu co
thu duogc dugce ria bﬁng nuée mudi bio hoa va lam khd trén natri sulfat, va tiép
theo dugc ¢ trong didu kién ap suét thip, nho d6 thu duge hop chét néu & dé& muc
ndy (58g) & dang san phim thd da dwgc tinh ché. Cac tri s6 dic tinh vat ly duge
chi ra dudi day.

ESI-MS m/z 528(MH+).

(Budc ¢) Téng hop N-(1-tert-butyl-3-metyl-1H-pyrazol-5-yl)-3-flo-6-((4-(5-metyl-
1,2,4-oxadiazol-3-yl)piperidin-4-yl)metyl)pyridin-2-amin

Hoa tan hop chat thu dugc & bude b néu trén (57g) trong 210ml axetonitril,
va 27ml axit mesylic duoc b sung vio trong chiu da, sau d6 khuy trong chau da
trong mot gid, va tiép theo & nhiét do trong phong trong 17 gid. Dung dich phan
tng thu duoc duge bd sung vao 500ml nuée ct trong chau d4, sau d6 rira bing
500ml diisopropyl ete. 100ml dung dich natri hydroxit SM dugc bb sung vao 16p
nude thu dugc trong chiu da, va 16p nude duoce chiét bang etyl axetat. LGp hiru co
thu duoc dugc rira b'fmg nuéc mudi bao hoa va 1am kho trén natri sulfat, va tiép
theo dwoc co trong didu kién &p suit thip, nhd d6 thu dugc hop chit néu & d& muc
nay (44g, 102mmol) (hiéu suét 91%). Cac tri s6 dic tinh vat Iy duogc chi ra dudi
day.

ESI-MS m/z 428(MH+).
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(Bu6c d) Tbéng hop 4-((6-(1-tert-butyl-3-metyl-1H-pyrazol-5-ylamino)-5-
flopyridin-2-yl)metyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-y1)(3-clo-2-

flophenyl)metanon

Hoa tan hop chat thu duoc & budc ¢ néu trén (44g), axit 3-clo-2-flobenzoic
(20g), va 1-hydroxybenzotriazol monohydrat (21g) trong 343ml axetonitril, va
trong chau da, 1-etyl-3-(3-dimefylaminopropyl)carbodiimit hydroclorua (22g)
duge bd sung, sau d6 khudy & nhiét do trong phong trong 15 gis. Dung dich natri
hydroxit 1M (500ml) dugc bd sung vao dung dich phan tng tao thanh, sau d6
chiét bing etyl axetat. Lép hitu co thu dugc dugce rira bang nudc cit, dung dich
axit clohydric 1M, nudc cAt, va nuéc mubi bdo hoa, va tiép theo lam kho trén natri
sulfat va dugc ¢ trong didu kién ap sut thép. Phin cin thu duge duge két tinh tir
heptan-etyl axetat, nhd d6 thu dugc hop chét néu ¢ d& muc nay (52g, 89mmol)
(hiu suét 86%). Cac tri sd dic tinh vat Iy duoc chi ra dudi day.

ESI-MS m/z 584,586 (MH+).
(Budc ¢) Tdng hop Hop chat 22

Hoa tan hop chét thu dugc & bude d néu trén (2,94g, 5,03mmol) trong 30ml
dung dich axit clohydric 5M va 20ml 2-propanol, sau d6 gia nhi¢t & 100°C trong
hai gid. Dung dich phan tmg thu dugce dugc 1am lanh trén da, va tiép theo nudc va
dung dich natri hydroxit 5M duogc bd sung vao dé didu chinh d6 pH dén xap xi 8,
sau d6 chiét bang etyl axetat. Dich chiét thu dugc dugc rira bang nudc va nude
mudi bio hoa, va tiép theo 1am kho trén natri sulfat va dugc cd trong diu kién ap
suét thip. Phin cin thu dugc duge tinh ché bing cach sic ky cot trén silicagel
(cloroform/metanol = 100/0 dén 95/5), nho d6 thu duge hop chit néu & dé muc
nay (2,26g, 4,28mmol) (hi¢u suét 85%). Cc tri sé dic tinh vat ly dugc chi ra trong
cac bang tir 9 dén 17.
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Vi du tir 23 dén 27

Trong céc vi du tir 23 dén 27, bang cach sir dung nguyén liéu thd duge chi
13 trong cc bang tir 6 dén 7, cac hop chéit duoc téng hop bang phwong phap néu
trong Vi du 22. Cac tri sb dic tinhlvaflt ly duoc chi ra trong cac bang tir 9 dén 17.

Béang 6
, A £ Nguyén liéu |Nguyén liu | Nguyén lidu
Vidu Tén hop chat thé 5 tho 6 thé 7

22 (3-clo-2-flophenyl)(4-((5-flo-6-(5- Axetic
metyl-1H-pyrazol-3-ylamino)- & ¢ 5 [anhydrit
pyridin-2-y1)metyl)-4-(5-metyl- NN m\©)lw
1,2,4-oxadiazol-3-yl)piperidin-1- B L~
yl)metanon (hop chat 22) F

23 (2,3-diclophenyl)(4-((5-flo-6-(5- Br Axetic
metyl-1H-pyrazol-3-ylamino)- ‘ i o @anhydrit
pyridin-2-yl)metyl)-4-(5-metyl- NS a\é)km
1,2,4-oxadiazol-3-y1)piperidin-1- | |~
yl)metanon (hop chat 23) 3 ,

24 (3-clo-2-flophenyl)(4-((5-flo-6-(5- & Trietyl
metyl-1H-pyrazol-3-ylamino)- ' r g [orthoformat
pyridin-2-y1)metyl)-4-(1,2,4- J.é c:\@)LDH
oxadiazol-3-y1)piperidin- 1- B NP
yl)metanon (hop chat 24)

25 (3-clo-2-flophenyl)(4-((5-flo-6-(5- Trifloaxetic
metyl-1H-pyrazol-3-ylamino)- Be anhydrit
pyridin-2-y1)metyl)-4-(5- N o )
(triflometyl)-1,2,4-oxadiazol-3- | oA
yl)piperidin-1-yl)metanon (hop Br '
chét 25) F
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Bang 7
. R " Nguyén liéu | Nguyén li€u | Nguyén liéu
Vidy Tén hop chat thé 5 thé 6 thé 7
26  |(3-clo-2-flophenyl)(4-((5- ‘ Axetic
metoxy-6-(5-metyl-1H-pyra zol- Br anhydrit
3-ylamino)pyridin-2-y1)metyl)-4- Nl L X
(5-metyl-1,2,4-oxadiazol-3- P ﬁk‘*
y1)piperidin-1-yl)-metanon (hop B
chat 26) Ohte
27  (3-clo-2-flophenyl)(4-((5-clo-6-(5- Br Axetic
metyl-1H-pyrazol-3-ylamino)- . anhydrit
pyridin-2-yl)metyl)-4-(5-metyl- Ny | T 1
1,2,4-oxadiazol-3-y1) - ) ‘©)L°"
piperidin-1-yl)metanon (hgp chat |CI
27)
Vidy 28

Téng hop (3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-
2-yl)metyl)-4-(5-metyl-1,3,4-oxadiazol-2-yl)piperidin-1-yl)metanon (Hop chit 28)

(Bu6c a) Tong hop tert-butyl 2-(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)metyl)piperidin-4-cacbonyl) hydrazin carboxylat

Hop chat 13 (62mg, 0,13mmol) nhan dugc trong vi du 13, tert-
butoxycacbonyl hydrazit (25mg, 0,19mmol), va I1-hydroxybenzotriazol
monohydrat (30mg, 0,22mmol) dugc hoa tan trong 3ml dimetylformamit, va (1-
etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (41mg, 0,22mmol) dugc
bd sung, sau d6 khudy & nhiét do trong phong trong ba gid. Nude duoc bd sung
vao hdn hop phan tng thu duoc, va hén hop thu duge duoc chiét bang etyl axetat
va sau d6 1am khd trén magie sulfat khan. Hon hop thu duoc dugce loc va duoc co,
va phin c3n thu dwoc dugc tinh ché bing cach sic ky cot trén silicagel
(cloroform/metanol = 100/0 dén 95/5), nhd d6 thu duge hop chit néu & d& muc
ny (70mg, 0,12mmol) (hiéu suat 92%). Céc tri s6 dic tinh vat Iy dugc chi ra dudi
day.
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ESI-MS m/z 604, 606(MH+).
(Budc b) Tong hop Hop chit 28

Hoa tan hop chét thu dugc & bude a néu trén (70mg, 0,12mmol) trong 4ml
cloroform, va 2ml axit trifloaxetic dugc bd sung, sau d6 khudy & nhiét do trong
phong trong ba gid. Hon hop phan tng thu dugc duge co, va cloroform va dung
dich nuéc natri bicacbonat bdo hoa duge bd sung vao phan cin dé tach pha. Lép
cloroform dugc lam kho trén magie sulfat khan, dugc loc, va dugce co. Bb sung
4ml toluen va 0,5ml ortho etyl axetat vao ph?in can thu duoc, sau do khqu trong
khi gia nhiét & 110°C trong hai gid. B sung nu6c vao dung dich phan tng thu
duoc & nhiét dd trong phong, sau d6 chiét bang etyl axetat. Dich chiét thu dwgc
dugc lam kho trén magie sulfat khan, va tiép theo duoc loc va dugc cb. Phin cin
thu duoc duoc tinh ché bing cach sic ky cot trén silicagel (cloroform/metanol =
100/0 dén 90/10), nh&r d6 thu duoc hop chét néu & dé muc nay (39mg, 0,077mmol)
(hiéu suit 64%). Cac tri s6 dic tinh vat ly dugc chi ra trong céc bang tir 9 dén 17.

Vidu29

Tbng hop (3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-
2-yl)metyl)-4-(3-metyl-1,2,4-oxadiazol-5-yl)piperidin-1-yl)metanon (Hop chat 29)

B6 sung diisopropyletylamin (0,07ml) vao hdn hop gdm hop chét 13 nhan
duge trong vi du 13 (49mg, 0,10mmol), 1-etyl-3-(3-dimetylaminopropyl)-
carbodiimit hydroclorua (38mg, 0,20mmol), 1-hydroxybenzotriazol monohydrat
(27mg, 0,20mmol), axetamidoxim (15mg, 0,20mmol), va dimetylformamit (1ml),
sau d6 khudy & nhiét d6 trong phong trong bay gid. B sung nudc vao hdn hop
phan ung thu duogc, sau do chiét bing etyl axetat. Dich chiét thu duoc duge lam
kho trén natri sulfat khan, va tiép theo duogc loc va duogc co. B sung 1,4-dioxan
(1ml) vao san phém thé thu duoc, va hdn hop thu duge duoc chiéu xa & 120°C

trong sdu gidr trong khi khudy bang cach st dung thiét bi phan tmg vi séng
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(Biotage Initiator 8). Sau khi ¢6 dic, phan cin thu duge dugc tinh ché bang HPLC,
nhd d6 thu dugc hop chét néu & d& muc nay (29mg, 0,055mmol) & dang chat rin
mau cam nhat (hi¢u suit 55%). Céc tri s6 dic tinh vat Iy duoc chi ra trong céac

bang tir 9 dén 17.

Vidu so sanh 1

Téng hop  5-(1-(3-clo-2-flobenzoyl)-4-((6-(1H-pyrazol-3-ylamino)pyridin-2-
ylmetyl)piperidin-4-yl)-1,3,4-oxadiazol-2(3H)-on (Hop chét so sanh 1)

Hop chét so sanh 1 dwogc tong hgp nhu sau theo phuong phép duge md ta
trong Cong bb don quéc t& s6 W02009/104802. B sung dung dich axit clohydric
5M (40ml) va 2-propanol (40ml) vao 5-(4-((6-((1-tert-butyl-1H-pyrazol-5-
yl)amino)pyridin-2-yl)metyl)-1-(3-clo-2-flobenzoyl)piperidin-4-y1)-1,3,4-
oxadiazol-2-(3H)-on (4,45g, 8,03rhmol), sau d6 khudy & 100°C trong bdn gid. B6
sung dung dich natri hydroxit SM (40ml) vao hdn hop phan tmg thu dugc, va dung
dich thu dugc dugc tach riéng va dugce chiét bang cloroform. Dich chiét cloroform
thu dugc dugce lam kho trén magie sulfat khan, va tiép theo duoc loc va dugce co.
Phin cin thu duge dugc tinh ché bing cich sic ky cot trén silicagel
(cloroform/metanol = 100/0 dén 95/5), va tiép theo dugc rira trong etyl axetat dong
thoi khudy, nhd d6 thu dugc hop chit néu & d& muc nay (1,63g, 3,29mmol) & dang
chit rén mau cam nhat (hiéu suét 41%). Céc tri s§ dic tinh vat Iy duge chi ra trong

bang 18.

Céc vi du so sanh tir2 dén 5 va 7

Vi du so sanh tir 2 dn 5 va 7, bang cach str dung nguyén ligu thé dugce chi
15 trong bang 8, cac hop chit dwgc tong hop theo phuong phép twong duong véi
phuong phap dugce sir dung trong Vi du 1. Céc tri sb dic tinh vat ly dugc chi ra
trong bang 18. '
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Béang 8
Vidu so R Z Nguyén li¢u thé | Nguyén li€u | Nguyén liéu tho
sénh Teén hop chat 8 ho 9 10
Br

axit 1-(3-clo-2-
flobenzoyl)-4-((4-
xyclopropyl-6-
(thiazol-2-
ylamino)pyridin-2-
yDmetyl)piperidin-4-
carboxylic (Hop chit
so sanh 2)

Cl

S
(m

Cl
OH

&

axit 1-(3-clo-2-
flobenzoyl)-4-((4-
xyclopropyl-6-(5-
metyl-1H-pyrazol-3-
ylamino)pyridin-2-
yD)metyl)piperidin-4-
carboxylic (Hop chat
so sanh 3)

Cl

axit 1-(3-clo-2-
flobenzoyl)-4-((3-
metoxy-6-(thiazol-2-
ylamino)pyridin-2-
yl)metyl)piperidin-4-
carboxylic (Hop chét
so sanh 4)

Br

C
OH

¢

axit 4-((6-(1H-
pyrazol-3-
ylamino)pyridin-2-
yDmetyl)-1-(3-clo-2-
flobenzoyl)piperidin-
4-carboxylic (Hop
chét so sanh 5)

Br

C
OH

<

axit 1-(3-clo-2-
flobenzoyl)-4-((3-flo-
6-(5-metyl-1H-
pyrazol-3-
ylamino)pyridin-2-
yDmetyl)piperidin-4-
carboxylic (Hop chat
so sanh 7)

Br

\_/

Cc

C
H

-
(o]
o]
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Vidu so sanh 6

Téng hop axit 1-(3-clo-2-flobenzoyl)-4-((5-xyano-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-carboxylic (Hop chét so sanh 6)

(Buéc a) Téng hop tert-butyl 4-etyl  4-((5-bromo-6-clopyridin-2-
yl)metyl)piperidin-1,4-dicarboxylat

Hoa tan 3-bromo-2-clo-6-metylpyridin (880mg, 4,26mmol) trong 21ml
cacbon tetraclorua, va N-bromosucxinimit (682 mg, 3,83mmol) va AIBN (70mg,
0,426 mmol) dugc bd sung, sau d6 khudy & 90°C trong mét giv. Dung dich phan
ung thu duge duge co, va phz“m cin thu duogc dugce tinh ché bfmg cach séc ky cot
trén silicagel (cloroform/metanol = 100/0 dén 95/5), nho d6 thu dwgc 3-bromo-6-
(bromometyl)-2-clopyridin & dang san phim thé da tinh ché.

Hoa tan etyl N-Boc piperidin carboxylat (1,16ml, 4,72mmol) trong 18ml
tetrahydrofuran, va dung dich chira phtrc hop lithi diisopropylamit/tetrahydrofuran
trong xyclohexan (1,5M, 3,3ml, 4,96mmol) dugc bd sung ¢ -78°C, sau d6 khqu
trong 40 phut. Tiép theo, 2ml dung dich chita 3-bromo-6-(bromometyl)-2-
clopyridin trong tetrahydrofuran thu dugc & trén dugc bd sung vao timg giot, sau
d6 khudy tiép trong 10 phit. B6 sung dung dich nuéc amoni clorua bdo hoa vao
dung dich phan tng thu dugc, va dung dich dugc gia nhiét, va dung dich dugc lam
phan bd gitta nudc va etyl axetat. Lép etyl axetat tao thanh duge rira bang nudce
mubi bdo hoa va 1am kho trén magie sulfat khan, va tiép theo dugc loc va duoc co.
Phan cin thu dwoc duoc tinh ché bang cach sic ky cot trén silicagel (hexan/etyl
axetat = 95/5 dén 65/35), nhd d6 hop chét néu & dé muc nay (592mg, 1,28mmol)
thu dugc (hiéu suit 27%). Céc tri sé dic tinh vat ly dugc chi ra dudi day.

ESI-MS m/z 461, 463, 465 (MH+).

(Buéc b) Téng hop etyl 4-((5-bromo-6-clopyridin-2-yl)metyl)-1-(3-clo-2-
flobenzoyl)piperidin-4-carboxylat
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Hoa tan hop chit (590mg, 1,28mmol) thu dwgc & budce a néu trén trong Sml
cloroform, va 2mL axit trifloaxetic dugc bd sung, sau d6 khudy & nhiét do trong
phong trong mét gid. Dung dich phén ung thu dugc dugce c6 va dugce hoa tan trong
5ml DMF. Tiép theo, 1H-benzo[b][1,2,3]-triazol-1-yl 3-clo-2-flobenzoat (41 Img,
1,41mmol) va N,N-diisopropyletylamin (0,45ml, 2.56 mmol) duoc bd sung at 0°C,
sau d6 khudy trong 15 phut. Nudc duge bd sung, va Hon hop thu dugc was duge
chiét biang etyl axetat. Lép etyl axetat tao thanh duoc rira bing nude va nude mudi
bdo hoa, va lam kho trén magie sulfat khan, va tiép theo dugc loc va duoc co.
Phén cin thu duoc dugc tinh ché bang cach sic ky cot trén silicagel (hexan/etyl
axetat = 90/10 dén 50/50), nhd d6 thu dugc hop chit néu & dé muc nay (581mg,
1,13mmol) (hiéu suit 88%). Cac tri sé dic tinh vat Iy dugc chi ra dudi day.

ESI-MS m/z 517, 519, 521 (MH+).

(Buéc ¢) Tdéng hop axit 4-((5-bromo-6-clopyridin-2-yl)metyl)-1-(3-clo-2-
flobenzoyl)piperidin-4-carboxylic |

Hoa tan hop chit thu dugc & bude b néu trén (310mg, 0,598mmol) trong
6ml etanol, va 5M natri hydroxit (0,96ml) dugc bd sung, sau d6 khudy & 80°C
trong 1,5 gid. Dung dich phan émg thu duge dugc pha lodng bang nuéc, va dung
dich axit clohydric 5M dugc bd sung @ diéu chinh d6 pH bang 1, sau d6 chiét
bang etyl axetat. L6p etyl axetat tao thanh duoc rira bing nudc va nude mubi bao
hoa, va lam kho trén magie sulfat khan, va tiép theo dugc loc va duge co. Phan
can thu dwgc dugc tinh ché bang cach sic ky cot trén silicagel (hexan/etyl axetat =
30/70 dén 0/100 — cloroform/metanol = 100/0 dn 90/10), nh¢ d6 thu duge hop
chét néu ¢ d& muc nay (259mg, 0,526 mmol) (hiéu suit 88%). Cac tri s6 dic tinh
vat ly dugc chi ra duéi day.

ESI-MS m/z 489, 491, 493 (MH+).

(Budce d) Téng hop Hop chit so sanh 6
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B6 sung 1ml N-metylpyrolidon vao hop chit thu duoc & bude ¢ néu trén
(80mg, 0,163mmol) va ddng xyanua (l6mg, 0,180mmol), va hén hop thu dugc
duge chiéu xa & 195°C trong 40 phit dong thoi khudy bang cach sir dung thiét bi
phan ung vi séng (Biotage Initiator 8). Dung dich phan tUng thu dugc duge pha
lodng bang nudc va dung dich axit clohydric 1M dugc bd sung, sau d6 chiét bang
etyl axetat. LGp etyl axetat tao thanh duoc rira bing nude va nuéc mubi bdo hoa,
va lam kho trén magie sulfat khan, va tiép theo duge loc va duge cd. Phan cin thu
dugc duoc tinh ché bing cach sic ky cot trén silicagel (hexan/etyl axetat = 50/50
dén 0/100 — cloroform/metanol = 100/0 dén 90/10), nhd d6 thu duoc axit 4-((5-
xyano-6-clopyridin-2-yl)metyl)-1-(3-clo-2-flobenzoyl)piperidin-4-carboxylic
(9mg) & dang san pham thé di dugc tinh ché. B6 sung 0,2ml dioxan vao hdn hop
gdm san phdm thé da duoc tinh ché thu dugc ¢ bude nay (9mg), S-amino-1-tert-
butyl-3-metylpyrazol (3,5mg, 0,022mmol), xantphos (2,4mg, 0,0041mmol),
Pda(dba)s (2,0mg, 0,0023mmol), va kali phosphat (8,7mg, 0,041mmol), sau d6
khudy & 100°C trong 3,5 gid. Dung dich phan {mg thu duoc dugc pha lodng bang
nuée va duge chiét bing etyl axetat. L&p etyl axetat tao thanh dugc rira bang nudc
va nuée mudi bdo hod, va 1am khé trén magie sulfat khan, va tiép theo dugc loc va
dugc c6. Phin cin thu duge duge tinh ché bang cach séc ky cot trén silicagel
(hexan/etyl axetat = 25/75 dn 0/100 — cloroform/metanol = 100/0 dén 90/10),
nhd d6 thu duoc  4-((6-(1-tert-butyl-5-metyl-1H-pyrazol-3-ylamino)-5-
xyanopyridin-2-yl)metyl)-1-yl)-1-(3-clo-2-flobenzoyl)piperidin-4-axit carboxylic
(4mg) & dang san phdm tho. San phdm thé thu dugc (4mg) duge hoa tan trong
0,5ml axit trifloaxetic va 0,05ml anisol, sau d6 khudy ddng thoi gia nhiét & 85°C
trong mot gid. Sau khi ¢6 dic, phan cin thu dugc duge tinh ché bang HPLC pha
dao, nhd d6 thu dwge hop chit néu & dé muc nay (1mg, 0,002mmol) (hidu suét
1%). Céc tri s6 déc tinh vt Iy dwoc chi ra trong bang 18.
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Vidu

Cong thic ciu tao

Tri sb dic tinh vét Iy

Vidu 1

'H-NMR (DMSO-Dg) &: 10,05 (1H, brs), 7,70-
7,65(1H, m), 7,59-7,54 (1H, m), 7,46-7,29 (2H,
m), 6,72-6,68 (1H, m), 6,30-6,29 (1H, m), 4,23-
4,18 (1H, m), 3,26-3,20 (1H, m), 3,09-2,95 (4H,
m), 2,27-2,26 (3H, m), 2,05-2,00 (1H, m), 1,90-
1,83 (1H, m), 1,67-1,49 (2H, m); ESI -MS m/z

506, 508 (MH-+).

Vidu 2

TH-NMR (DMSO0-Dg) 8: 10,05 (1H, brs), 7,86
(1H, t, J=7,7 Hz), 7,75 (1H, t,J=7,7 Hz), 7,57
(1H, dd, J=11,1, 8,2 Hz), 7,48 (1H, t, J=7,7 Hz),
6,70 (1H, dd, J=8,2, 2,8 Hz), 6,29 (1H, s), 4,20
(1H, d, J=13,7 Hz), 3,36 (1H, d, J=13,7 Hz), 3,11-
2,98 (411, m), 2,25 (3H, s), 2,02 (1H, d, J=13,7
Hz), 1,91-1,87 (1H, m), 1,64-1,50 (2H, m); ESI-
IMS m/z 524 (MH+).

Vidu3

'H-NMR (CDCls) 8: 7,38-7,00 (SH, m), 6,70-
6,58 (1H, m), 5,68 (1H, s), 4,60-4,45 (1H, m),
3,40-3,09 (4H, m), 3,04-2,89 (1H, m), 2,40-2,10
(2H, m), 2,24 (3H, s), 1,71-1,42 (2H, m); ESI-
MS m/z 472,474 (MH+).

Bang 10

Vidu

Tri sb dic tinh vat ly

Vidu4

*13,42-3,15 (4H, m), 3,03-2,90 (1H, m), 2,50-2,30

'H-NMR (CDCl5) 8: 7,30-6,95 (4H, m), 6,68-
6,60 (1H, m), 5,69 (1H, s), 4,64-4,55 (1H, m),

(1H, m), 2,28-2,16 (1H, m), 2,23 (314, 5), 1,58-
1,40 (2H, m); ESI-MS m/z 474 (MH+).
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Vidu5

'H-NMR (DMSO-D) &: 9,23 (1H, brs), 7,73-
7,65 (1H, m), 7,58-7,46 (2H, m), 7,23-7,13 (1H,
m), 6,83-6,79 (1H, m), 6,60 (1H, s), 4,51-4,40
(1H, m), 4,17 3H, s), 3,75-3,36 (1H, m), 3,52-
3,30 (2H, m), 3,20 (2H, s), 2,46 (314, 5), 2,39-
2,27 (1H, m), 2,23-2,12 (1H, m), 1,97-1,78 (2H,
m), EST-MS m/z 486 (MH+).

Vidu6

'H-NMR (CDCl;) 8: 7,38-7,02 (4H, m), 6,68-
6,59 (1H, m), 5,68 (1H, s), 4,66-4,56 (1H, m),
3,33-3,09 (4H, m), 3,03-2,91 (1H, m), 2,40-2,25
(1H, m), 2,24 (3H, s), 2,20-2,10 (1H, m), 1,62-
1,40 (2H, m); ESI-MS m/z 472, 474 (MH+).

'H-NMR (DMSO-Ds) &: 9,24 (1H, brs), 7,75-
7,43 (4H, m), 6,87-6,79 (1H, m), 6,60 (1H, s),
4,54'4,41 (1H, m), 3,71'3,29 (3H> m)a 3320 (2H9

Vidu7 _ ), 2,66 (3H, s), 2,46 (3H, 5), 2,39-2,28 (1H, m),
xe b.22-2,12 (1H, m), 2,00-1,80 (2H, m); ESI-MS
| m/z 486, 488 (MH+).
Bang 11
Vidu |Cong thirc ciu tao Tri sb dic tinh vat Iy

Vidu8

'H-NMR (DMSO-D) 5: 9,23 (1H, brs), 7,82-
7,63 (3H, m), 7,60-7,48 (1H, m), 6,85-6,79 (1H,
m), 6,66-6,56 (1H, m), 4,56-4,44 (1H, m), 3,72-
3,29 (3H, m), 3,24-3,12 (2H, m), 2,47 (3H, s),
2,41-2,29 (1H, m), 2,24-2,12 (1H, m), 2,01-1,80
(2H, m); ESI-MS m/z 490, 492 (MH+).

Vidu9

'H-NMR (DMSO-Ds) 8: 9,23 (1H, brs), 7,89-
7,63 (4H, m), 6,85-6,79 (1H, m), 6,61 (1H, s),
4,58-4,48 (1H, m), 3,72-3,30 (3H, m), 3,26-3,14
(2H, m), 2,47 (3H, s), 2,41-2,30 (1H, m), 2,27-
2,16 (1H, m), 2,01-1,85 (2H, m); ESI-MS m/z
506, 508 (MH-+).
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Vidu 10

TH-NMR (DMSO-Dg) 5: 9,07 (1H, brs), 7,65
(1H, td, J=7,8, 2,0 Hz), 7,49 (1H, d, J=2,0 Hz),
7,41-7,35 (2H, m), 7,29 (1H, t, J=7,8 Hz), 6,53-
6,51(2H, m), 4,19 (1H, d, J=13,7 Hz), 3,34 (1H,
d, J=13,7 Hz); 3,07-3,02 (2H, m), 2,90 (1H, d,
=134 Hz), 2,87 (1H, d, J=13,4 Hz), 2,03 (1H,
d, J=13,4 Hz), 1,88 (1H, d, J=13,4 Hz), 1,61-
1,48 (2H, m); ESI-MS m/z 476, 478 (MH-+).

Viduy 11

TH-NMR (DMSO-De) 5: 10,68 (1H, brs), 7,67
(1H, t, J=7,6 Hz), 7,51 (1H, d, ]=8,0 Hz), 7,37
(1H, t, ]=6,7 Hz), 7,30 (1H, t, J=7,6 Hz), 6,85
(1H, d, J=8,0 Hz), 6,14 (1H, s), 4,32-4,20 (1H,
m), 3,97 (3H, s), 3,43-3,32 (1H, m), 3,15-2,96
(4H, m), 2,27 (3H, s), 2,12-2,03 (1H, m), 1,99-
1,87 (1H, m), 1,70-1,45 (2H, m); ESI-MS m/z
502, 504 (MH).

Bang 12

Vi du

Cong thiic ciu tao

Tri s6 dic tinh vat ly

Vidu 12

'H-NMR (CDCls) &: 7,55 (1H, d, J=8,7Hz), 7,42-
7,35 (1H, m), 7,34 (1H, s), 7,25-7,16 (2H, m),
6,70-6,61 (1H, m), 5,67 (1H, s), 4,61-4,53 (1H,
m), 3,40-3,09 (4H, m), 3,05-2,94 (1H, m), 2,37-
2,10 (2H, m), 2,25 (3H, s), 1,61-1,40 (2H, m); ESI
LMS m/z 506, 508 (MH+).

Vidu 13

IH-NMR (DMSO-De) 8: 10,13 (1H, brs), 7,68-
7,64 (1H, m), 7,58 (1H, dd, J=11,0 Hz, 8,0 Hz),
7,38-7,35 (1H, m), 7,29 (1H, t, J=8,0 Hz), 6,73-
6,70 (1H, m), 6,29 (1H, s), 4,21-4,18 (1H, m),
3.,38-3,34 (1H, m), 3,09-2,99 (4H, m), 2,27 3H,
5), 2,03-1,99 (1H, m), 1,89-1,87 (1H,m), 1,63-
1,49 (2H, m); ESI-MS m/z 490, 492 (MH+).

Vidu 14

"H-NMR (DMSO-Dg) 6: 11,79 (1H, s), 8,68
(0,5H, s), 7,68-7,61 (2H, m), 7,36-7,27 (3H, m),
6,41 (1,5H, s), 4,06-4,01 (1H,m), 3,32 (3H, s),
3,30-3,28 (1H, m), 3,20-3,16 (1H, m), 3,09-3,03
(1H, m), 2,87-2,82 (2H, m), 2,13 (3H, s), 2,05-
2,01 (1H, m), 1,91-1,87 (1H, m), 1,61-1,49 (2H,
m); ESI -MS m/z 503, 505 (MH+).
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'Vidu

Cbng thirc cdu tao

Tri s6 dic tinh vét ly

Vidu 15

[+
N
CONH

TH-NMR (DMSO-Ds) §: 11,79 (1H, brs), 8,66
(0,5H, brs), 7,65 (1H, td, J=7,7, 1,6Hz), 7,37-
7,26 (4H, m), 6,98 (1H, s), 6,48 (1H, brs), 6,41
(0,5H, brs), 4,09-4,04 (1H, m), 3,31-3,28 (1H,
m), 3,21-3,18 (1H, m), 3,12-3,07 (1H, m), 2,86-
2,83 (2H, m), 2,13 (3H, s), 2,06-2,03 (1H, m),
1,92-1,89 (1H, m), 1,61-1,48 (2H, m); ESI-MS
m/z 489, 491 (MH+).

Vidu 16

'H-NMR (DMSO-D) §: 11,74 (1H, brs),7,65
(1H, td, J=7,7, 1,6Hz), 7,37-7,26 (3H, m), 6,49-
6,47 (1H, m) 6,17 (1H, brs), 4,13-4,10 (1H, m),
3,30-3,28 (1H, m), 3,15-2,86 (10H, m), 2,23-
2,19 (1H, m), 2,15 (3H,s), 2,11-2,07 (1H, m),
1,66-1,50 (2H, m); ESI-MS m/z 517, 519
(MH+).

Vidu 17

'H-NMR (DMSO-Dg) &: 11,81 (1H, brs), 7,68-

' 17,63 (2H, m), 7,38-7,26 (3H, m), 6,41 (1H, brs),

4,08-4,04 (1H, m), 3,29-3,27 (1H, m), 3,14-3,02
(2H, m), 2,84 (2H, brs), 2,51-2,46 (1H, m), 2,12
(3H, s), 2,09-2,05 (1H, m), 1,95-1,92 (1H, m),
1,60-1,47 (2H, m), 0,53-0,48 (2H, m), 0,34-0,31
2H, m); ESI-MS m/z 529, 531 (MH+).

Bang 14

Vidu

Cong thirc ciu tao

Trj s6 dic tinh vat ly

Vidu 18

THNMR (DMSO-Dg) &: 11,80 (1H, brs), 8,67
(0,5H, brs), 7,71 (1H, d, J=7,6Hz), 7,66 (1H, td,
1=7.6, 1,5 Hz), 7,39-7,29 (2H, m), 7,28 (1H, t,
7=7,8 Hz), 6,38 (1,5H, brs), 4,17-4,15 (1H, brm),
4,06-4,03 (1H, brm), 3,31-3,29 (1H, m), 3,19-
3,16 (1H, m), 3,07-3,02 (1H, m), 2,83 (2H, brs),
2,13 (3H, s), 1,94-1,93 (1H, m), 2,07-2,05 (1H,
m), 2,00-1,96 (2H, m), 1,87-1,78 (2H, m), 1,63-

1,49 (4H, m); ESI-MS m/z 543, 545 (MH+).
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Vidu 19
<l

TH-NMR (DMSO-Dg) 5: 8,99 (1H, brs), 7,66
(1H, td, J=7,7, 1,5 Hz), 7,42-7,35 (2H, m), 7,29
(1H, t, J=7,7Hz), 6,54-6,51 (1H, m), 6,27 (1H,
brs), 4,14-4,10 (1H, m), 3,87-3,72 (4H, m), 3,36-
3,34 (1H, m), 3,13-3,00 (2H, m), 2,82 (2H, s),
2,15 (3H, 5), 2,08-2,02 (1H, m), 1,95-1,88 (3H,
m), 1,56-1,45 (214, m); ESI-MS m/z 529, 531
(MH+).

'H-NMR (DMSO-Dg) &: 11,80 (1H, brs), 8,69
(1H, brs), 7,65 (1H, td, J=7,7, 1,7 Hz), 7,38-7,29
(214, m), 7,29 (1H, t, I=7,7 Hz), 6,57-6,36 (2H,

Vi du 20 Hh N ' m), 4,14-4,10 (1H, m), 3,34-3,27 (5H, m), 3,15-
L & 3,02 (2H, m),2,87 (2H, brs), 2,26-2,22 (1H, m),
2,12-2,10 (1H, m), 2,15 (3H, s), 1,65-1,53 (6H,
m); ESI-MS m/z 543,545 (MH+).
Bang 15
Vi du Cong thirc cAu tao [Tri sd dic tinh vat Iy

Vidu2l

- |(1H, d, J=13,7 Hz), 2,52 (1H, d, J=13,7 Hz),

'H-NMR (CDCls) 8: 7,42 (1H, ddd, J=8,0, 7,1,
1,7 Hz), 7,23 (1H, brs), 7,17 (1H, dd, J=10,5,
8,0 Hz), 7,12 (1H, dd, J=8,0, 7,1Hz), 7,07 (1H,
brs), 6,53-6,50 (1H, m), 5,85 (1H, s), 4,48-4,45
(1H, m), 4,13-4,07 (2H, m), 3,84-3,73 (2H, m),
3,39-3,37 (2H, brm), 3,24-3,12 (2H, m), 3,03

2,37-2,29 (3H, m), 2,26 (3H, s), 1,67-1,42 (2H,
m); ESI-MS m/z 545, 547 (MH+).

Vidu 22

1H-NMR (CDCl3) &: 7,45 (1H,ddd,]=8,2, 6,6,
1,3Hz), 7,34-7,15 (1H, m), 7,15 (1H, t, J=7,7
Hz), 7,14 (1H, dd, ]=10,6, 8,1 Hz), 7,03 (1H,
brs), 6,42-6,31 (1H, m), 5,98 (1H, s), 4,63-4,52
(1H, m), 3,50-3,38 (1H, m), 3,17 (1H, brs),
3,10 (1H, d, J=13,2 Hz), 3,05 (1H, d, J=13,2
Hz), 3,02-2,89 (1H, m), 2,53-2,39 (1H, m),
2,51 3H, s), 2,37-2,26 (1H, m), 2,31 (3H, s),
1,96-1,66 (2H, m); ESI-MS m/z 528, 530
(MH+).
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Vi du 23

'H-NMR (CDCls) 8: 7,50-7,47 (1H, m), 7,28-
7,23 (1H, m), 7,16-7,08 (2H, m), 6,38-6,33
(1H, m), 6,04-5,99 (1H, m), 4,60 (1H, d,
J1=13,9 Hz), 3,37-3,29 (1H, m), 3,19-3,03 (3H,
m), 3,01-2,91 (1H, m), 2,52-2,43 (4H, m),
2,32-2,27 (4H, m), 1,98-1,84 (2H, m); ESI-MS
m/z 544, 546 (MH+).

Bang 16

Vi du

Cbng thirc ciu tao

Tri sb dic tinh vat 1y

Vidu 24

E [a]
-0,

ReRS’Y,

'H-NMR (CDCl) 8: 8,73 (1H, s), 7,46 (1H, t,
J=17,5 Hz), 7,32-7,10 (3H, m), 7,00 (1H, s),
6,37 (1H, brs), 5,92 (1H, s), 4,63-4,52 (1H, m),
3,52-3,40 (1H, m), 3,27-2,88 (4H, m), 2,54-
2,43 (1H, m), 2,40-2,30 (1H, m), 2,31 (3H, s),
2,02-1,68 (2H, m); ESI-MS m/z 514, 516
(MH+).

Vi du 25

"H-NMR (CDCls) é: 7,46 (1H, ddd, J=8,3, 6,7,
1,2 Hz), 7,26-7,17 (2H, m), 7,16 (1H, t, J=7,7
Hz), 7,12 (1H, dd, J=10,6, 8,0 Hz), 6,28 (1H,
dd, J=7,0, 2,4 Hz), 6,15 (1H, brs), 4,64-4,50
(1H, m), 3,60-3,43 (1H, m), 3,24-2,92 (4H, m),
2,56-2,45 (1H, m), 2,42-2,34 (1H, m), 2,32
(3H, s), 2,09-1,81 (2H, m); ESI-MS m/z 582,
584 (MH+).

Vi du 26

'H-NMR (CDCl;) &: 7,44 (1H, ddd, J=8,3, 6,5,
1,0 Hz), 7,30-7,10 (3H, m), 6,86 (1H, d, J=8,1
Hz), 6,39 (1H, brs), 5,72 (1H, s), 3,49-3,35
(1H, m), 3,28-2,85 (2H, m), 3,06 (2H, s), 2,52
(3H, 5), 2,49-2,39 (1H, m), 2,37-2,28 (1H, m),
2,27 (3H, s), 1,94-1,64 (2H, m); ESI-MS m/z
540, 542 (MH+).

Vidu27 |

TH-NMR (CDCL) 8: 7,50-7,39 (2H, m), 7,36-
7,09 (2H, m), 6,42-6,30 (1H, m), 6,04-5,89
(1H, m), 4,61-4,50 (1H, m), 3,50-3,39 (1H, m),
3,29-2,88 (4H, m), 2,52-2,38 (4H, m), 2,36-

© 2,20 (4H, m), 1,95-1,78 (2H, m); ESI-MS m/z

544, 546 (MH™).
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\Vidu

Cong thirc cau tao

Tri sd dic tinh vat Iy

Vidu 28

TH-NMR (CDCls) &: 7,46 (1H, ddd, J=8,3, 6,7, 1,3
Hz), 7,33-7,20 (2H, brm), 7,16 (1H, t, J=7.5 Hz),
7,14 (1H, dd, J=10,6, 7,9 Hz), 6,34 (1H, dd, J=7.8,
2,1 Hz), 6,07 (1H, s), 4,66-4,57 (1H, m), 3,53-
3,45 (1H, m), 3,20 (1H, brs), 3,09 (1H, d, J=13,4
Hz), 3,05 (1H, d, J=13,4 Hz), 3,00-2,84 (1H, m),
2,52-2,43 (1H, m), 2,43-2,34 (1H, m), 2,38 (3H,
s), 2,32 (3H, s), 2,01-1,66 (2H, m); ESI-MS m/z
528, 530 (MH+).

Vidu 29
Gl

TH-NMR (CDCls) &: 7,45 (1H, ddd, J=8,3, 6,7, 1,3
Hz), 7,34-7,16 (2H, m), 7,14 (1H, t, J=7,8 Hz),
7,11 (1H, dd, J=10,7, 7,8 Hz), 6,34-6,20 (1H, m),
6,11 (1H, s), 4,66-4,50 (1H, m), 3,58-3,40 (1H,
m), 3,20-3,02 (1H, m), 3,10 (2H, s), 3,01-2,88
(1H, m), 2,58-2,45 (1H, m), 2,43-2,30 (1H, m),
2,32 (3H, 5), 2,26 3H, s), 2,03-1,65 (2H, brm);

ESI-MS m/z 528, 530 (MH-).

Bang 18

Vidu

Cong thirc cdu tao Céc tri s§ dic tinh vat Iy

Vidu so
sanh 1

N (2H, m), 4,45 (11, m), 3,48 (1H, m),
3,35-3,12 (2H, m), 3,04 (2H, s), 2,28

TP i (1H, m), 2,15 (1H, m), 1,94-1,77 (2H,
H

m); ESI-MS m/z 498, 500 (MH+).

Viduso
sanh 2

1H-NMR (DMSO-Ds) & 7,68-7,60 (1H,

F 0
cu\©/“\N m), 7,58-7,43 (1H, m), 7,40-7,00 (3H,
COoH

m), 6,72 (1H, s), 6,50 (1H, s), 4,32-4,20
(1H, m), 3,38-3,28 (1H, m), 3,09-2,88

3.0 (3H, m), 2,13-1,40 (5H, m), 1,13-1,00
NN (2H, m), 0,84-0,65 (2H, m); ESI-MS m/z

515, 517 (MH#).
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H-NMR (CDCl;) &: 7,50-7,10 (3H, m),
6,55-6,41 (1H, m), 6,25 (1H, s), 5,70-
5,50 (1H, m), 4,45-4,20 (1H, m), 3,40-

:;‘ni‘-l;o 3,09 (SH, m), 2,32-1,95 (5H, m), 1,85-
ﬁ ' 1,20 (3H, m), 1,15-1,00 (2H, m), 0,87-
W 0,65 (2H, m); ESI-MS m/z 512, 514
(MH-).
. 'H-NMR (CDCL) 5: 7,48 (1H, t, =7 4
o Hz), 7,24-7,16 (2H, m), 7,10 (1H, d,
Vi du so \©A“ cou 1=8,8 Hz), 6,99 (1H, 5), 6,41 (1H, 5),
it g 6,19 (1H, brs), 4,73-4,55 (1H, m), 3,83
30 (3H, 5), 3,58-3,44 (1H, m), 3,39-2,96
P (4H, m), 2,49-2,14 (2H, m), 1,89-1,44
(2H, m); ESI-MS m/z 505, 507 (MH-+)
'H-NMR (CD30D) &: 7,90-7,85 (1H,
o L m), 7,69 (1H, brs), 7,10-7,02 (1H, m),
Vi du so @*N cos 6,95-6,87 (1H, m), 6,11 (1H, brs), 4,53-
Grhs 4,42 (1H, m), 3,55-3,45 (1H, m), 3,30-
oU b 3,05 (4H, m), 2,33-2,26 (1H, m), 2,20-
W 2,08 (1H, m), 1,80-1,58 (2H, m); ESI-
MS m/z 458, 460 (MH+).
'H-NMR (CDCl) 5: 9,03 (1H, d, J=8,6
. Hz), 7,49 (1H, t, J=7,5 Hz), 7,31-7,24
C.MN (1H, m), 7,28 (1H, d, J=8,6 Hz), 7,20
Vi du so cos (1H, t, J=7,5 Hz), 6,14 (1H, s), 4,56-4,37
b e § (1H, m), 3,50-3,41 (1H, m), 3,23 (2H, s),
H,}j\ ' 3,11-2,90 (2H, m), 2.53 (3H, s), 2,36-
Y 2,26 (2H, m), 2,22-2,13 (2H, m), 1,80-
1,46 (2H, m); ESI-MS m/z 497, 499
(MH-).
o 'H-NMR (CDCL) 8: 7,55-7,42 (1H, m),
N 7,35-7,10 (3H, m), 6,57 (1H, dd, J=9.2,
Vi du s ©)LN co 2,9 Hz), 5,52 (1H, s), 4,50-4,40 (1H, m),
anh T 3,45-3,04 (5H, m), 2,26-2,19 (1H, m),

2,23 (3H, s), 2,15-2,05 (1H, m), 1,71-
1,40 (2H, m); ESI-MSm/z 490, 492
(MH+).
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Vi du thtr nghiém 1: Danh gia hoat tinh 1rc ché aurora A va aurora B

Hoat tinh trc ché cta hop chit thir nghiém déi v6i aurora A va aurora B
dugc xac dinh theo phuong phép sau ddy. MLN8237 - dang trong qua trinh phat
trién 14m sang 1am ché phdm c6 hoat tinh rc ché chon loc aurora A - dugc sit dung

1am hop chét ddi chimg.
1) Tinh ché protein aurora A

ADN bb trg ma hoé aurora A ngudi c6 nhan histidin duoc dung hop ¢ dau
tan cing N dugc cai xen vao vt truyén biéu hién va protein nay dugc bidu hién &
muc cao trong ching E. coli BL21-CodonPlus (DE3)-RIL. E. coli dwgc thu nhin
va hoa tan, va protein aurora A ngudi di duge dung hop nhan histidin duge chiét
bang cach hip phu vao cot chelat nikel va tiép theo dwoc rira giai bang imidazol tir
c¢ot nay. Phan doan c6 hoat tinh dugc loai mudi b%mg cot loai mudi, nhd d6 thu

dugc enzym tinh khiét.
2) X4c dinh hoat tinh @rc ché aurora A

Dé thyc hién in vitro, phwong phép xac dinh hoat tinh trc ché cta cac hop
chét néu trén dbi voi hoat tinh aurora A kinaza duogc thuc hién dua vao phuong
phap dugc mo ta trong JP-A-2008-81492. G budc thir nhét clia phwong phép xéac
dinh hoat tinh e ché ciia hop chét, hop chét thir nghiém dugc pha loang theo day
ndng d6 bang dimetyl sulfoxit (DMSO). Tiép theo, protein aurora A nguoi da
duge tinh ché, FL-Peptit 21 (Caliper Life Sciences, Inc., ndng d6 cudi 12 100nM),
ATP (ndéng d9 cudi 13 5uM), va dung dich chira hop chét theo sang ché trong
DMSO (ndng ¢ DMSO cubi 1a 5%) dwoc bd sung vao dung dich dém phén Ung
[S0mM dung dich dém axit Tris-clohydric (pH 7,4), 15mM magie axetat, va
0,2mM axit etylendiamin-N, N, N', N'-tetraaxetic (EDTA)]. Tiép theo, Hon hop
thu duge duge u & 25°C trong 50 phat dé thuc hién céc phan tmg kinaza. Tiép
theo, chit phan ting gin két tién trién (Progressive Binding Reagent) IMAP (R)

dwoc pha loing 500 1dn bing dung dich dém gin két tién trién A (Progressive
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Binding Buffer A) IMAP (R) (san phdm ctia Molecular Devices, LLC.) dugc bd
sung vao d6 dé két thiic phan @mg kinaza. Sau khi d& yén san phim thu dugc trong
bong tdi & nhiét do trong phong trong 120 phut, lugng phosphoryl hoa dwogc xéc
dinh tr 4§ phan cuc huynh quang dwgc do boi PHERAstar (BMG LABTECH,
chidu dai budc séng kich thich 1 485nm, chiu dai budc séng phéat hién 1A
520nm). Tiép theo, ndng d6 clia hop chit ma & d6 phan ing phosphoryl hoa c6 thé
bi tic ché t6i 50% dugce dinh nghia 1a tri s6 ICso (nM), va céc két qua duogc chi ra

trong bang 19.
3) Xac dinh hoat tinh aurora B kinaza

Phuong phép xé4c dinh hoat tinh trc ché in vitro ctia hop chét thir nghiém
d6i vé6i hoat tinh aurora B kinaza dugc thuc hién theo cach twong ty nhu phuong
phap trén ddy d6i véi aurora A, va protein aurora B ngudi tai td hop tinh khiét
dugc mua tir Carna Biosciences, Inc. Dung dich dém phan ng c6 thanh phﬁn nhu
sau: 20mM HEPES (pH 7,4), 2mM DTT, 0,01% Tween-20, magie clorua & néng
d6 cudi ImM, va ATP & ndéng d6 cubi 40uM, va thoi gian 1 14 60 phat. Ndng do
ctia hop chit ma & d6 phan mg phosphoryl hoa c6 thé bi trc ché téi 50% duge

dinh nghia 12 tri s6 ICso (nM) va céc két qua duogc chi ra trong bang 19.

Bang 19
Hop chdt | Aurora A Aurora B Hop chit Aurora A Aurora B

néuovidu | ICso(nM) | ICso(aM) | n€udvidu | ICso (nM) | ICso (nM)
5O 50
1 0,4 140 19 1,0 680
2 0,5 340 22 0,7 380
11 0,6 930 24 0,5 190
12 0,4 260 28 0,7 450
13 0,4 180 29 0,8 390
14 0,9 460 Vidu so 220 320

sénh 6

17 0,9 900 MIN8237 0,6 90
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Két qua 13, d x4c nhén rang cac hop chét theo sang ché thé hién hoat tinh
tic ché aurora A cao hon va hoat tinh trc ché aurora B thip hon so véi MLLN8237,
1a hop chét déi ching, do d6 c6 tinh chon loc dbi véi aurora A. Nguge lai, hop
chit néu trong vi du so sanh 6 khong thé hién ca hoat tinh Gtc ché aurora A cling
nhu tinh chon loc dbi véi aurora A. Tir két qua néu trén, da g0i ¥ rang viéc két hop
phan tir thé dic hidu vao vi tri dac hiéu (nguyén tir halogen hodc nhom C;-Cs
alkoxy & R2) trén vong pyridin trong cdu tao ciia hop chét theo sang ché c6 cong
thirc chung () c6 thé tao ra khéng chi hoat tinh e ché aurora A cao, ma con tao ra

tinh chon loc doi véi aurora A.

Vi du thit nghiém 2: Dénh gia tac dung trc ché d6i vé6i su tang sinh t& bao

MGdi té bao thudc dong té bao ung thu da diy c6 ngudn gbe tir ngudi SNU-
16 dugc ciy chuyén mdt cach déu din trong moi truong RPMI-1640 chira 10%
huyét thanh bao thai bé (fetal bovine serum - FBS) va méi truong Eagle duoc cai
bién bai Dulbecco chita 10% FBS (DMEM) dé duy tri mat do & bao khong 16n
hon 80%. D& bét dau thir nghiém d6i véi hoat tinh tic ché sy tang sinh té bao, mdi
té bao dugc tao huyén phi trong moéi trudng néu trén va duge ciy vao mdi 15 cia
dia d4y bang 96 16 (dia mau den v&i day trong sudt) & mat do 2.500 hodc 3.000 té
bao mdi 15. Tiép theo, cac té bao duge nudi ciy trong moét ngay & 37°C trong th
am chita 5% khi cacbon dioxit. Ngay tiép theo, hop chét theo sang ché va hop chit
d6i chimg dugc hoa tan trong DMSO, va bang cach str dung DMSO, cac hop chit
thir nghiém duoc pha lodng theo diy ndéng d6 dén ndng d6 bing 200 1in ndéng do
cudi. Dung dich chira cac hop chét thir nghiém trong DMSO dugc pha loding bang
mdi trudng dugc ding d nudi ciy, va tiép theo dugc bd sung vao mdi 15 cua dia
nudi ciy t€ bio & ndng d6 DMSO cubi 13 0,5%. Céc té bao dugc nudi cdy trong 72
gid & 37°C trong ta 4m chira 5% khi cacbon dioxit. Cac té bao dugc dém & thoi
diém bd sung cac hop chit thir nghiém va 72 gidr sau khi nuéi ciy bang cach st

dung kit phan tich kha ning séng s6t ctia té bao bing d6 phat quang (Luminescent
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Cell Viability Assay kit) CellTiter-Glo (één phim ctia Promega) dyra trén quy trinh
duoc d& xuit boi Promega. Chit phan (mg duogc chia trong kit ndy duoc bd sung
vio mdi dia, sau d6 khudy, va cac dia dugc dé yén & nhiét do trong phong trong 10
phut. Ngay khi hoan tit phan tmg, tin hiéu phat quang dugc do bang céch str dung
thiét bi doc vi dia.

Ty 1€ trc ché sy ting sinh t& bao dwoc tinh toan tir cong thic sau day va
nong d6 cta hop chit thir nghiém ma & d6 su tang sinh t& bao bi (rc ché 50%
(GIso(nM)) duoc xé4c dinh. Cac két qua duogc chi ra trong bang 20.

Ty 18 tic ché sy tang sinh té bao (%) = (C-T) / (C-C0) x 100

T: Tin hi€u phéat quang trong mdt 16 ¢6 bd sung hop chit thir nghiém

C: Tin hi¢u phat quang trong mét 15 khong bd sung hop chét thir nghiém

CO: Tin hi€u phat quang trong mét 16 dwgc do trudc khi bd sung hop chét

Béang 20
Hop chat néu ¢ vi du s6 * Glso (nM)
1 120
13 60
22 | 970

Két qua 13, hop chét theo sang ch_é thé hién tac dung trc ché s tiang sinh té

bao, va duge goi ¥ 14 c6 thé ding lam thube chéng khéi u.

Vi du thir nghiém 3: Panh gid d6 hip thu khi ding qua dudng miéng

Hop chit thir nghiém duoc tao hdn dich hodc duge hoa tan trong 0,5%
HPMC va dugc dung qua dudong miéng. cho chudt nhit BALB/cA. Mau duge rit
tr dam rdi tinh mach sau 6 mét 0,5, 1,2, 4, va 6 gi0 sau khi dung thudc qua duong

miéng dé thu dwgc huyét twong. Nong do hop chit trong huyét twong thu dugce

-61-



26232

duge do bang LCMS va kha niang hép thu khi ding qua dudong miéng duoc danh
gia.

Két qua 13, sau khi ding thuéc qua duong miéng, ndng d6 hop chit trong
huyét twong théa dang dbi v6i cac hop chat & vidu 1, 11, 12, 13, va 22, 1a cac hop
chit theo sang ché, cho thiy kha ning hép thu t6t khi ding qua dudng miéng.
Trong khi do, hop chit & cac vi du so sanh tir 2 dén 5 va 7 khong thé hién kha
ning hip thu théa dang khi dung qua duong miéng (AUCo.egi ciia cac hgp chét
nay nho hon 1/8 AUCo.egis clia cac hop chét theo sang ché). Do d6, khé c6 thé két
hop céc hop chit ndy & dang hoat chét vao cac ché pham dugc ding qua duong
miéng, va vi vay khong c6 tac dung lam sang nao dugc mong dgi khi dung qua
dudng miéng. Tir nhitng két qua trén day, da phat hién ra rang viéc két hop mot
nguyén tur halogen hodc nhom C;-Cs alkoxy & Ro trén vong pyridin trong cong
thirc cAu tao cia hop chit theo sang ché duoc biéu thi bai cong thirc chung (I) tao

ra kha ning hép thu cao khi ding qua duong miéng.

Vi du thir nghiém 4: Panh gi4 tic dung chdng khéi u (1)

Dong té bao ung thu ¢b tir cung & ngudi duge dua luciferaza vao (Hela-
Luc) duge cdy dudi da vao chudt nhét trui 16ng, va khi thé tich ctia khdi u di dwoc
ciy ghép dat dén tir 100 dén 200mm?, nﬁm con chudt nhit mdi nhém duge nhém
lai thanh nhém chi ding thuc va nhém dung thudc phdi hop theo phrrong phap
phén tng ngiu nhién sao cho dat dugc thé tich khdi u déng déu & mdi nhém (ngay
thtt 1). O céc nhém chi ding thudc, Nhém 1: paclitaxel (30mg/kg) dugc dung
trong tinh mach vao ngdy 1, Nhém 2: Hop chit theo sing ché (Hop chit 1)
(60mg/kg) dugc dung qua dudong miéng hai 14n m&i ngady vao ngay 2 va ngay 3, va
Nhom 3: Hop chét so sanh 1 (60mg/kg) dugc ding qua duong miéng hai lan mdi
ngdy vao ngdy 2 va ngay 3. O cac nhém dung thude phéi hop, Nhom 4: paclitaxel
(30mg/kg) dugc dung trong tinh mach vao ngay 1 va Hop chat 1 (60mg/kg) duoc

ding qua dwdng miéng hai 1an mdi ngdy vao ngdy 2 va ngay 3, va Nhém 5:
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paclitaxel (30mg/kg) dugc ding trong tinh mach vao ngay 1 va Hop chét so sanh 1
(60mg/kg) duge ding qua dudng miéng hai 1dn mdi ngay vao ngy 2 va ngiy 3.
Pé so sanh tac dung chdng khdi u do viéc ding thudc mang lai, dit thé tich khéi u
& thoi diém phén nhém 14 1, thé tich khdi u twong tng (relative tumor volume -

RTV) duoc xé4c dinh theo cong thirc sau ddy 1a ty 18 ting sinh khéi u.

RTV = (Thé tich khéi u vao ngay do thé tich khdi ) / (Thé tich khéi u &
thoi diém phan nhom)

Trong bang 21, c4c tri s6 RTV trung binh cta céc nhém di chimg va céc
nhém chi diing thudc (cac nhém 2 va 3) vao ngay thir 23 sau khi phan nhém duoc
chi ra, va cac tri s6 RTV trung binh ciia nhém chi duoc dung paclitaxel (Nhém 1)
va cac nhém ding thubc phdi hop (cic nhém 4 va 5) & ngay thir 23 va 46 sau khi

phan nhém dugc chi ra.

Ngoai ra, ty 1& kiém so4t bénh (disease control rate - DCR) dugc mé ta
trong, vi du, J. Clin. Oncol., 29 (31), pp. 4129 to 4136, (2010) ciing dugc st dung
1am chi s tac dung chéng khéi u do viéc dung thuéc mang lai. DCR duoc dinh
nghia 13 ty 18 giita cac ca thé trong d6 RTV khong vuot qua 1 vao ngay cubi ciing
do khéi u thé tich (ngay 46). DCR thu duoc theo cong thirc sau diy va cac két qua
duogc chi ra trong bang 21.

DRC (%) = [(s6 ca thé trong d6 RTV khong vuot qua 1 & ngay cudi ciing
do thé tich khdi u) / (S6 chudt nhit sdng sét & ngdy cudi cling)] x 100

Trong khi d6, sy thay ddi thé trong (body weight change - BWC) dugc sir
dung 1am chi s tinh ddc toan than do viéc ding thudc gy ra. BWC duoc tinh
toan theo cong thirc sau dy va cac tri s6 BWC trung binh duoc chi ra trong bang
21.

BWC (%) = ([(Thé trong ciia chudt nhét & ngay do thé trong) - (Thé trong
cta chudt nhit & thoi diém phan nhém)] / (Thé trong ciia chudt nhét & thoi diém

phan nhém)) x 100
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Bang 21

Ngay 23 Ngay 46
Nhém RTV | ‘BWC RTV BWC DCR
Déi chiing 15,66 11,3
1. Paclitaxel 0,69 3,0 538 11,6 40%
2. Hop chét 1 10,47 11,6
3. Hop chit so sanh 1 1523 | . 11,6
4. Hop chét 1/Paclitaxel 0,08 2,2 0,61 9,4 80%
5. Hop chét so sanh 0,29 -3,9 3,95 6,7 25%
1/Paclitaxel”

# Mot con chudt nhit chét trong sd 5 con chudt nhit vao ngay 29

Két qua 13, so v6i nhom chi dﬁqc dung paclitaxel (Nhém 1), tic dung
chéng khéi u dugc ting cuong dang k& & nhém dugc cho dung phdi hop hop chét
theo sang ché (Hop chét 1) va paclitaxel (Nhém 4) ma khong 1am gia ting tinh doc
1 rét, didu nay dugc chirng minh bdi, chéng han, sy giam thé trong. Ngoai ra, tir
cac tri s& RTV va DCR vao ngay 46 dung thudc, dd nhan thiy ring tac dung 1am
giam khéi u lién tuc c6 thé dugc mong dqi tir viéc sir dung hop chit 1. Trong khi
do, ro rang tir cac tri s6 RTV va DCR vao ngay 23 va ngdy 46 dung thubc, hop
c_hét so sanh 1 khong ting cudng rd rét tac dung chdng khéi u khi dugc dung két

hop véi paclitaxel (Nhém 5), so véi nhom chi duge dung paclitaxel (Nhom 1).

Vi du thir nghiém 5: DPénh gia tac dung chéng khéi u (2)

Bing phuong phap twong tw véi phuong phap dugc sir dung trong vi du thir
nghiém 4, dong té bao ung thu 06 tir cung ¢ nguoi da duge dua luciferaza vao
(Hela-Luc) dugc cAy duéi da vao chudt nhét trui 16ng, va nim con chudt nhit mdi

nhém duge nhém lai thanh nhém chi ding thuéc va nhém dung phdi hop theo
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phuong phap phan ting ngdu nhién (ngay 1). O cédc nhém chi ding thudc,
paclitaxel (20mg/kg) dugc ding trong tinh mach vao ngay 1. Ngoai ra, hop chit
13 (30mg/kg) hoic hop chit 22 (100mg/kg) dwoc dung qua dudng miéng hai 1an
mdi ngay vao ngdy 2 va ngdy 3. O cic nhém dung thubc phdi hop, paclitaxel
(20mg/kg) duge ding trong tinh mach vao ngay 1, va hop chét 13 (30mg/kg) hoic
hop chét 22 (60mg/kg) dugc ding qua duong miéng hai 1dn mdi ngay vao ngay 2
va ngay 3. Céc tri s6 RTV va BWC trung binh vao ngay thtr 11 sau khi phan nhém

dugc chi ra trong cac bang 22 va 23.

Bang 22
Ngay 11
Nhém RTV BWC
Péi chimg 7,24 7,2
Paclitaxel 2,90 5,4
Hop chat 13 6,54 6,0
Hop chat 13/Paclitaxel 0,72 4,2
Bang 23
Ngay 11
Nhém RTV BWC
Péi chimg 5,68 10,9
Paclitaxel 3,05 7,8
Hop chét 22 - 4,66 6,9
Hop chat 22/Paclitaxel 1,73 2,8

Két qua 13, so véi nhém chi duoc ding paclitaxel, tic dung chdng khéi u
dugc ting cudng dang k& & nhém dwge cho ding phbi hop hop chét 13 hoidc hop
chét 22, ca hai déu 1a cac hop chét theo sang ché, va paclitaxel, ma khong lam ting

ro rét tinh ddc, didu nay dugc chirng minh boi, chfmg han, sy giam thé trong.
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Vi du thtt nghiém 6: Xéc dinh hoat tinh aurora C kinaza

Hoat tinh trc ché cta hop chit theo sang ché dbi v6i hoat tinh aurora C
kinaza duoc do in vitro. Cu thé 13, bang cach sit dung thir nghiém Off-chip

Mobility Shift Assay, cic phan tng duoc tién hanh theo quy trinh sau day.

B4 sung hop chit theo sang ché, ATP (ndng dd cudi 25uM), co chét
(Kemptide, néng d6 cubi 1000 nM), magie (ndng d6 cubi 5mM), va aurora C
kinaza tinh khiét tir ngudi vao dung dich dém phan ting (20mM HEPES, 0,01%
Triton X-100, 2mM DTT, pH 7,5), sau d6 tron. Tiép theo, cac phan img duoc dé
xay ra & nhiét d§ trong phong trong mét gid. Pé thu duoc aurora C kinaza tinh
khiét tir ngudi, protein GST duge dung hop véi diu tan cing N cia aurora C
kinaza v&i chidu dai d?ly du, va protein thu dugc dugce biéu hién boi baculovirus.
Protein d3 dung hop GST-aurora C dugc tinh ché bang cach séc ky trén glutathion
sepharoza. Ngay khi phan tmg xay ra hoan toan, dung dich két thic phan ung
(QuickScout Screening Assist MSA; Cérna Biosciences, Inc.) dugc bd sung, va
peptit co chat va peptit d3 duge phosphoryl héa trong dung dich phan tmg duge
tach va dugce dinh lwong bing hé théng LabChip 3000 (Carna Biosciences, Inc.).
Phuong phép xéc dinh hoat tinh @c ché in vitro ciia hgp chit theo sang ché d6i véi
hoat tinh aurora C kinaza dugc thuc hién theo phuong phép xac dinh hoat tinh rc
ché d6i véi aurora A di duge mo ta troﬁg Vi du thir nghiém 1-2 trén déy, va ndng
d6 hop chit ma tai d6 phan @ng phosphoryl hoa c6 thé bi tc ché t&i 50% duoc
dinh nghia 1a tri s6 ICso (nM), hoat tinh trc ché thu dwoc dbi véi aurora C kinaza
duoc so vdi hoat tinh rc ché d6i vé6i aurora A thu duge trong cac vi du thir nghi€ém

1-2 néu trén.

Két qua 13, hoat tinh trc ché cia hop chit theo sang ché d6i vé6i aurora C
yéu hon tir 80 dén 100 1in so véi hoat tinh trc ché d6i v6i aurora A, diéu nay cho

thdy hoat tinh trc ché chon loc aurora A dang ké ciia hop chat theo sang ché.
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Vi du thir nghiém 7: Anh huéng cua viée ting cudng tic dung cia thudc hudéng

dich vi cAu tric hinh dng (in vitro)

Céac té bao thudc dong t& bao ung thu da day c6 ngudn gdc tir ngudi
OCUM-2M va dong té biao ung thu tir cung c¢6 ngudn gbc tir ngudi HeLa duge cdy
chuyén déu din trong moéi truong Eagle duoc cai bién bai Dulbecco chira 10%
huyét thanh bao thai bé (FBS) (DMEM) & mat d té bao khong 16n hon 80%. Bé
bét dAu thir nghiém hoat tinh G ché ting sinh t& bio, mdi loai t& bio duogc tao
huyén phu trong mdi truong néu trén va duge cdy vao mdi 15 cua dia day bang 96
156 (dia mau den véi day trong sudt) & mat do 2.500 hosc 3.000 t& bao mdi 15. Tiép
theo, cac té bao dugc nudi cdy trong mot ngay & 37°C trong tu 4m chira 5% khi
cacbon dioxit. Ngay tiép theo, dung dich chita cac thudc huéng dich vi ciu triic
hinh dng dugc pha lodng theo diy néng do (docetaxel, cabazitaxel, va epothilon
B) dugc didu ché v6i DMSO (10 lidu dugc diéu ché cho mdi thudc & ndng do thir
nghiém nim trong khoang tir 0,03nM dén 1000nM), va dung dich duoc pha lodng
bang méi trudng nay. Tiép theo, cac dung dich thu duoc duge bd sung vao mdi 16
ctia dia nudi cly té bao & ndng d6 DMSO cubi cing 14 0,1%. Ngoai ra, dé xac
nhan tac dung phdi hop cia thudce hué’hg dich vi cdu tric hinh ng va hop chit
theo sang ché, hop chit néu trén dugc pha lodng bang DMSO & ndng d6 cubi 1a
300nM (ndng d6 DMSO cudi cling 14 0,1%), va tiép theo duoc bd sung vao mbi 16
cta dia nudi ciy té bao. P& 1am nhém dbi ching so sanh, cac 16 ma mbi 15 chi
chtra thudc huéng dich vi cdu tric hinh ng hodc chi chira hop chit theo sang ché
duge didu ché riéng biét va dugce nuodi céy trong t Am chira 5% khi cacbon dioxit
& 37°C trong 72 gid. Céc té bao dugc dém bang cach sir dung kit thir nghiém do
sbng sot t& bao dua trén d phat quang (CellTiter-Glo Luminescent Cell Viability
Assay kit) (san phdm cua Promega) theo quy trinh dwgc khuyén céo boi Promega.

Chat phan tng chira trong kit dwgc bd sung vao mdi dia, sau d6 khudy, va dia
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dugc dé yén & nhiét do trong phong trong 10 phut. Ngay khi phan ng xay ra hoan

toan, tin hi¢u phat quang duogc do b?lng cach sur dung thiét bi doc vi dfa.

Ty 1é tang sinh t& bao dwgc tinh toan tir cong thirc sau, va ndng dd cia hop
chit thir nghiém ma tai d6 sy ting sinh té bao bj trc ché t6i 50% (ICso(LM)) duoc
xac dinh.

Ty 1¢ tang sinh té bao (%) = T/C x 100
T: Tin hiéu phat quang trong médt 16 ¢6 bd sung hop chét thir nghiém
C: Tin hiéu phat quang trong mét 15 khong bd sung hop chit thir nghiém

Hon nita, tri s6 ICso ctia thudc huéng dich vi cu tric hinh dng riéng r&
(ICso_ thudc huéng dich vi cdu trac hinh 6ng) va tri s6 ICso ciia thude huéng dich
vi c4u trtc hinh dng khi ding phdi hgp chit cht van vi ciu tric hinh éng va hop
chét theo sang ché (ICso_dung phdi hop) duoc xac dinh. Tri sé ICso sau (tri s6 ICso
__dung phdi hop) duoc tinh toan tir ty 18 trc ché su ting sinh té bao (tri s6 da
chuyén dbi) & nhém ding phéi hop, trong d6 dinh nghia ty 18 ting sinh té bao cua
hop chét theo sang ché khi ding riéng ré& 13 100%. Mirc d6 ting cudng tic dung
ctia thudc hudng dich vi ciu triic hinh dng bing cach bd sung hop chét theo sing
ché duoc danh gia bang mirc d6 cua tri sé dugce tinh toan tir cong thirc sau.

(Mirc d6 ting cudng tac dung khi ding phdi hop) = (tri s6 ICso _dung phdi
hop)/(tri s6 ICso _ thudc hudng dich vi cu triic hinh dng)

Viéc danh gia dugc thuc hién theo ti€éu chi ma nhd d6 tri s6 16n hon 1 duge
danh gia 13 c6 tac dung ting cudng rd rét, trong khi tri s6 nhé hon hoic bing 1
dugc danh gia la c6 tac dung ting cuong kém.

Két qua 13, bang cach bb sung hop chét theo sang ché vao cac thubc huéng
dich vi céu trac hinh 6ng nhu docetaxel, cabazitaxel, va epothilon B, thu duoc tri

s6 16n hon 2 tir cong thirc néu trén, chi ra ring hop chét theo sang ché ting cudng
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tac dung \rc ché clia cac chit chu van vi cu tric hinh dng nay déi véi su tang sinh
té bao.

Nhu duoc chi ra & trén, hop chét theo sang ché e ché chon loc va tét dbi
v6i aurora A, thé hién tac dung chéng khéi u t6t v6i kha ning hép thu tét khi dung
qua dudng miéng. Ngoai ra, hop chét theo sang ché dwge chi ra 13 c6 kha nang
tang cuong tac dung chdng khéi u 13 rét cua paclitaxel trong cac thir nghi€ém in
vivo c6 sir dung chudt nhét trui 16ng. Hon nita, hop chit theo sang ché duge chi ra
1a con c6 kha ning ting cuong tac dung trc ché cua thube hudng dich vi cdu tric

hinh éng khéc ngoai paclitaxel d8i v6i sy tang sinh t& bao.
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YEU CAU BAO HOQ

1. Hop chét piperidin dugc biéu thi boi cong thirc chung () hodc mudi ctia né:

trong do:

Ri 12 nhém carboxyl, -C(=O)NRsRs, hodc nhém oxadiazolyl tuy y chira
nhém Ci-Cs alkyl hodc nhém triflomety] 1am phén tir thé;

R> 1a nguyén tir halogen hodc nhém C;-Cg alkoxy;

R3 12 nhém phenyl tuy y chira tir 1 dén 3 nhém gidng nhau hoic khac nhau
duoc chon tir nguyén tir halogen, nhém C1-Cs alkyl, nhom Ci-Cs alkoxy, va nhém
triflometyl 1am phan tir thé;

R4 13 nguyén tir hydro hodc nhém C;-Cs alkyl;

Rs va Re 1a giéng nhau hodc khac nhau va mdi nhém 13 nguyén tir hydro,
nhém Ci-Cs alkyl, hodc nhém C3-Cs xycloalkyl, hodac Rs va Re tuy y cung véi
nguyén tir nito ma Rs va Re gan vao tao thanh nhém di vong bdo hoa chira nito c6
tir 3 dén 6 canh.

2. Hop chét hodc mudi cia né theo diém 1, trong do, trong cong thirc chung (I), Ri
l1a nhém carboxyl, -C(=O)NRsRg (trong d6, Rs va Re 1a gidng nhau hozc khac nhau
va mdi nhém 13 nguyén tir hydro, nhém C1-Cs alkyl, hoac nhom Cs3-Cs xycloalkyl,
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hoic Rs va Re tuy ¥ ciing v&i nguyén tir nito ma Rs va Re gin vao tao thanh nhém
azetidinyl, nhém pyrolidinyl, hodc nhém isoxazolidinyl), hodc nhém oxadiazolyl

tuy y chira nhém C1-Cs alkyl hoic nhém triflometyl lam phén tir thé.

3. Hop chat hodc mudi ctia né theo diém_ 1 hodc 2, trong d6, trong cong thirc chung
(D), R1 1a nhém carboxyl, -C(=0)NRsRs (trong d6, Rs va Rs 1 gidng nhau hodc
khéc nhau va mdi nhém 13 nguyén tir hydro, nhém metyl, nhém xyclopropyl, hoic
nhém xyclobutyl, hoic Rs va Re cling v&i nguyén tir nito ma Rs va Re gén vao tao
thanh nhom azetidinyl, nhom pyrolidinyl, hodc nhém isoxazolidinyl), hodc nhém

oxadiazolyl tuy y chira nhom metyl hodc nhom triflometyl lam phan tir thé.

4. Hop chét hoic mudi ctia né theo diém bét ky trong s6 cac diém tir 1 dén 3, trong
do, trong cong thitc chung (I), Rz 14 nguyén tir flo, nguyén tir clo, hodc nhém C;-

C4 alkoxy, tot hon 1 Ry 13 nguyén tir flo, nguyén tir clo hodc nhém metoxy.

5. Hop chit hoic mudi ciia né theo diém bt ky trong s6 cac diém tir 1 dén 4, trong
d6, trong cong thirc chung (I), Rs 12 nhém phenyl tuy ¥ chira tir 1 dén 2 nhém
gidng nhau hodc khac nhau dugc chon tir nguyén tir halogen, nhém C;-Cy alkyl,
nhém C1-Cs alkoxy, va nhém triflometyl lam phén tir thé.

6. Hop chat hoic mudi ciia né theo diém bat ky trong s cac diém tir 1 dén 5, trong
d6, trong cong thirc chung (I), R3 1a nhém phenyl tuy v chta tir 1 dén 2 nhém
gidng nhau hoic khac nhau duge chon tir nguyén tir flo, nguyén tir clo, nhém
metyl, nhém metoxy, va nhém triflometyl 1am phan tir thé.
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7. Hop chét hoic mubi ciia n6 theo diém bit ky trong sb cac diém tir 1 dén 6, trong

do, trong cong thirc chung (I), R4 12 nguyén tir hydro hodc nhoém C;-Cs alkyl.

8. Hop chit hodc mudi cia né theo diém 1, trong d6, trong cong thirc chung (I), Ry
12 nhém carboxyl, -C(=O)NRsRs (trong d6, Rs va Re 14 gidng nhau hoic khic nhau
va mbi nhém 1a nguyén tir hydro, nhom C;-Cj4 alkyl, hoac nhoém Cs-Cs xycloalkyl,
hodc Rs va Re tuy y cung véi nguyén tir nito ma Rs va Re gén vao tao thanh nhém
azetidinyl, nhém pyrolidinyl, hodc nhom isoxazolidinyl), hodc nhém oxadiazolyl
tuy v chita nhém Ci-Cs alkyl hodc nhém triflometyl 1am phan tir thé; R, 13 nguyén
tir flo, nguyén tir clo, hodc nhém Ci1-Cy alkoxy; R3 1a nhém phenyl tuy y chira tir 1
dén 2 nhém giéng nhau hoic khac nhau dugc chon tir nguyén tir halogen, nhém
C1-Cs4 alkyl, nhém Ci-Cs alkoxy, va nhém triflometyl 1am phén tir thé; va R4 1a
nguyén tir hydro hoac nhém C;-Cs alkyl.

9. Hop chét hodc mudi cia né theo diém 8, trong d6, trong cong thirc chung (I), R,
12 nhém carboxyl, -C(=O)NRsRs (trong d6, Rs va Re 1a giéng nhau hoic khac nhau
va mdi nhém 13 nguyén tir hydro, nhém metyl, nhém xyclopropyl, hodc nhém
xyclobutyl, hodc Rs va R¢ cing véi nguyén tir nito ma Rs va Re gén vao tao thanh
nhom azetidinyl, nhém pyrolidinyl, hodc nhém isoxazolidinyl), hodc nhém
oxadiazolyl tuy ¥ chira nhém metyl hozc nhém triflometyl lam phan tir thé; Ry 1a
nguyén tir flo, nguyén tir clo, hodc nhém metoxy; Rs 14 nhém phenyl tuy y chira tir
1 dén 2 nhém giéng nhau hoic khic nhau dugc chon tir nguyén tir flo, nguyén tur
clo, nhém metyl, nhém metoxy, va nhém triflometyl 1am phﬁn ti thé; va Ry 1a

nguyén tir hydro hodac nhom metyl.

10. Hop chét hodc mudi ciia né theo diém 9, trong do, trong cong thirc chung (1),
R; 1a nhém carboxyl, -C(=0)NRsRs (trong d6, Rs va Re 1a gidng nhau hodc khac
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nhau va mdi nhém 13 nguyén tir hydro hodc nhém metyl, hodc Rs va R cung voi
nguyén tir nito ma Rs va Re gén vao tao thanh nhém isoxazolidinyl), hodac nhém
1,2,4-oxadiazolyl hodc nhém 1,3,4-oxadiazolyl tuy y chira nhém metyl 1am phin
tir thé; Ry 1a nguyén tir flo, nguyén tir clo, hodc nhém metoxy; Rs 1a nhém phenyl
chira tir 1 dén 2 nhém gidng nhau hodc khac nhau dwoc chon tir nguyén tir flo,
nguyén tir clo, nhém metyl, nhém metoxy, va nhém triflometyl 1am phan ti thé;

va R4 1a nguyén tir hydro hodc nhém metyl.

11. Hop chat hodc mudi cia n6 theo diém 10, trong do, trong cong thirc chung (I),
Ri 12 nhom carboxyl hodc nhém 1,2,4-oxadiazolyl tuy y chira nhém metyl 1am
phan tir thé; R, 12 nguyén tir flo; Rs 1a nhém phenyl chira tir 1 d&n 2 nhém gibng
nhau hodc khéc nhau dugc chon tir ngﬁyén tt flo va nguyén tir clo-1am phén tir

thé; va R4 13 nhém metyl.

12. Hop chit hoic mudi cia no theo didm bt ky trong sb cac diém tir 1 dén 7,
trong d6 hop chit nay 13 hop chét dugc chon tir nhém gdm céc hop chit sau:

axit 1-(2,3-diclobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)piperidin-4-carboxylic;

axit 1-(2-flo-3-triflometylbenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-carboxylic;

axit  1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)piperidin-4-carboxylic;

axit 1-(3-clo-2-flobenzoyl)-4-((5-metoxy-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-carboxylic;

axit  1-(3-clo-2-flobenzoyl)-4-((5-clo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)piperidin-4-carboxylic;
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axit  1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)-
pyridin-2-yl)metyl)piperidin-4-carboxylic;
1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl- 1H-pyrazol-3-ylamino)pyridin-
2-yl)metyl)-N-metylpiperidin-4-carboxyamit;
1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl- 1 H-pyrazol-3-ylamino)pyridin-
2-yDmetyl)-N,N-dimetylpiperidin-4-carboxyamit;
azetidin-1-yl(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-yl)metanon;
(1-(3-clo-2-flobenzoyl)-4-((5-flo-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)metyl)piperidin-4-yl)(isoxazolidin-2-yl)metanon;
(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon;
(2,3-diclophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(5-metyl-1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon;
(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(1,2,4-oxadiazol-3-yl)piperidin-1-yl)metanon;
(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(5-metyl-1,3,4-oxadiazol-2-yl)piperidin-1-yl)metanon;

(3-clo-2-flophenyl)(4-((5-flo-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)metyl)-4-(3-metyl-1,2,4-oxadiazol-5-yl)piperidin-1-yl)metanon

13. Dugc phdm chita hop chit hoic mudi cta né theo diém bét ky trong sé cac

diém tir 1 dén 12 va chat mang dugc dung.
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14. Thudc chéng khéi u chira hop chét hojic mudi cia né theo diém bét ky trong sb

cac diém tir 1 dén 12 1am hoat chét.

15. Thudc tang cudng tac dung chong khoi u cua chat chi van vi cau tric hinh
ong, chira hop chat hodc mudi cia né theo di€ém bat ky trong s6 cac diém tir 1 dén

12 1am hoat chét.
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