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bénh xo hoa, nhit 13 xo gan va bénh than man tinh.
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Linh vue ky thuat dugc dé cap

Sang ché dé cap dén cac hop chit aminopyridyloxypyrazol wc ché hoat tinh
cuathu thé yéu t tang truong chuyén dang beta 1 (TGFBR1) vaduoc pham chia
cac hop chét ndy. Cac hop chat ndy hiru dung dé didu tri ung thu, dac biét laung
thu dai trang, ung thu hic té, ung thu biéu mé té bao gan (HCC), ung thu than,
u nguyén bao than kinh ¢ém (GBM), ung thu tuy, hoi chimng r6i loan sinh tuy (MDS),
ung thu phdi, va ung thu da day, va/hodc bénh xo hoa, nhét 13 xo gan va bénh than

man tinh.
Tinh trang ky thuit cia sang ché

Yéu td ting trudong chuyén dang beta (TGF-beta hoac TGFp) 1a mot xytokin da
chirc ning, no lién két véi cac phirc hop di thé cua cac thu thé TGF-beta typ I va thy
thé serin/treonin kinaza typ II va kich hoat phic thu thé TGF-beta, phitc nay
phosphoryl héa va kich hoat SMAD2 va SMAD3, sau d6 cac phirc nay két hop voi
SMAD4 va di chuyén vao trong nhan va didu hoa su biéu hién cia cc gen dich khéc
nhau. Céc yéu t6 dong vai trd chinh cua qué trinh truyén tin higu thu thé TGF-beta bao
gdbm TGFp1, TGFB2, TGFp3, TGFPR1, TGFPR2, SMADs, SnoN, SARA, SKI, DAB,
TRAP, TAK1, SMIF, E2F4, E2F5, RBL1, RBL2, RB1, TFDP1, TFDP2, SMURFI,
SMURF2, P300, CBP, va JUN. Con duodng thu thé TGF-beta trung gian béi SMAD
didu hoa cac qua trinh té bao va sinh ly khac nhau nhu tang sinh, biét hoa, sinh truong,
di cu, myelin hoa, dung chu trinh té bao, té bao chét theo 1ap trinh va qué trinh phat
trién.

Céac chét (rc ché phéan tit nho cia TGFBR1 dad dugc biét dén trong linh vuc dé
didu tri ung thu va/hoic xo héa. Vi dy, xem trong tai li€u W02012/002680,
W02009/022171, W0O2004/048382, va W02002/094833. Khong may, chua co didu
tri thanh cdng nao da biét dbi v6i nhiéu loai ung thu hodc xo hoa. Mong mudn ¢6 dugc
céc chét wre ché phan tir nho bd sung cia TGFBR1 @& diéu tri ung thu, nhit 1a ung thu
dai trang, ung thu héc t6, ung thu biéu md té bao gan (HCC), ung thu than, u nguyén

bao than kinh dém (GBM), ung thu tuy, hdi chirng r6i loan sinh tiy (MDS), ung thu
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phéi, va ung thu da day, va/hodc bénh xo hoa, nhit 13 xo gan va bénh thdn man tinh,

d3c biét 1a cac hop chit ma ching c6 tinh chon loc hon d6i véi TGFPRI.
Ban chit k§ thuit ciia sang ché

Sang ché dé xuét hop chit c6 cong thirc:

e
\N‘R
=

F{3\\|

trong do:
R! 14 hydro, isopropyl, diflometyl, difloetyl, hodc xyclopropyl;

R? 1a etyl, tert-butyl, pyridin-2-yl, tetrahydropyran-4-yl, tetrahydrofuran-3-yl,
xyclopropyl, hodc xyclobutyl; va

R? 1a cacbamoylphenyl, pyridin-2-yl, (1-hydroxy-1-metyletyl)pyridinyl, 1-
metyl-2-oxo-1H-pyridin-4-yl, 1-metylpyrazolyl, pyrazin-2-yl, 2-metoxypyrimidin-4-
yl, 1-metyl-2-oxo-1H-pyrimidin-4-yl, pyridazin-3-yl, 6-clopyridazin-3-yl, 6-
metylpyridazin-3-yl, hodc 6-metoxypyridazin-3-yl;

hodc mubi dugc dung cia hgp chat nay.

Sang ché ciing d& cap dén hop chét 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-2-yl)amino]pyridin-2-yl} propan-2-ol  hoéc

mudi duge dung ctia hop chit nay.

Sang ché ciing dé cap dén hop chét 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-2-yl)amino]pyridin-2-yl} propan-2-ol 4-
metylbenzensulfonat.

Sang ché ciing dé cap dén hop chét 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazol-4-yl]oxy} pyridin-2-yl)amino]pyridin-2-yl} propan-2-ol 4-
metylbenzensulfonat két tinh. Sang ché con dé xudt hop chéat 2-{4-[(4-{[1-
xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylJoxy } pyridin-2-
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yl)amino]pyridin-2-yl}propan-2-ol 4-metylbenzensulfonat két tinh duoc dic trung béi
mé hinh nhiéu xa bot tia X (blrc xa Cu, A-1,54060 A) bao gém mot dinh tai 17,8° véi
mot hodc nhiéu dinh dugc chon tir nhém gﬁ")m 19,7°, 18,4°, va 22,0° (26+0,2°).

Ban md ta ndy ciing md ta phuwong phap diéu tri ung thu, t6t hon 13 ung thu dai
trang, ung thu hic t, ung thu biéu m6 té bao gan (HCC), ung thu than, u nguyén bao
thn kinh dém (GBM), ung thu tuy, hdi chimg réi loan sinh tiy (MDS), ung thu phdi,
va ung thu da day, & bénh nhan can duoc diéu tri, bao gém budc cho bénh nhan diung

mdt lwong hitu hiéu cta hop chét hoic mubi theo sang ché.

Ban md ta nay ciling mo ta phuong phép diéu tri bénh xo hoa, nhét 14 xo gan va
bénh than man tinh, & bénh nhan can duoc didu tri bao g(‘Sm budc cho bénh nhan ding

mot lugng hitu hiéu cua hgp chat hodc muoi theo sang ché.

Séng ché ciing dé cap dén dugc phAm chira hop chét hoic mudi theo sang ché,

va mot hodc nhiéu ta dugc, chit mang, hoiic chét pha loang dugc dung.

Sang ché nay ciing d& xuét hop chét hoic mudi theo sang ché dé st dung trong
liéu phap diéu tri. Ngoai ra, sang ché nay dé xuét hop chét hoic mubi theo sang ché dé
sir dung trong didu tri ung thu, nhét 14 ung thu dai trang, ung thu héc td, ung thu bidu
md té bao gan (HCC), ung thu than, u nguyén bao than kinh dém (GBM), ung thu tuy,
hoi chung réi loan sinh tiy (MDS), ung thu phdi, va ung thu da day va/hoic bénh xo
hoéa, nhét 13 xo gan va bénh thin man tinh. Ngoai ra, ban m6 ta nay cling mo ta viéc st
dung hop chét hoic mudi theo sang ché trong san xuét thubc dé diéu tri ung thu, nhét
1a ung thu dai trang, ung thu héc t6, ung thu biéu mo té bao gan (HCC), ung thu than,
u nguyén bao than kinh dém (GBM), ung thu tuy, hoi ching rdi loan sinh tity (MDS),
ung thu phéi, va ung thu da day va/hodc bénh xo hoa, nhét 12 xo gan va bénh than man

tinh.

M6 ta chi tiét sang ché
Cac doan tiép theo md ta cac nhém dugc vu tién theo sang ché:
a) R! 1a diflometyl, difloetyl, hodc xyclopropyl;
b) R? 1a pyridin-2-yl, tetrahydropyran-4-yl, hodc xyclopropyl;

¢) R? 1a cacbamoylphenyl hodc (1-hydroxy-1-metyletyl)pyridinyl;
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d) R! 1a xyclopropyl va R? 1a tetrahydropyran-4-yl;
e) R! 1a xyclopropyl va R? 1a xyclopropyl;

) R! 1a difloetyl va R? 1a tetrahydropyran-4-yl;

g) R! 1a diflometyl va R? 14 pyridin-2-yl;

h) R! 14 xyclopropyl, R? 14 tetrahydropyran-4-yl, va R® 1a (1-hydroxy-1-
metyletyl)pyridinyl;

i) R! 1a xyclopropyl, R? 1a xyclopropyl, va R® la (I-hydroxy-1-
metyletyl)pyridinyl;

j) R! 1a difloetyl, R?> la tetrahydropyran-4-yl, va R*® la (1-hydroxy-1-
metyletyl)pyridinyl; va

k) R! 14 diflometyl, R? 14 pyridin-2-yl, va R3 1& cacbamoylphenyl.

Ngudi c6 kién thirc trung binh trong linh vuc nay sé hiéu ring, cac dang bazo tu
do cta hop chét theo sang ché c6 kha ning tao thanh cac mudi va mubi nhu vay duoc
du dinh 12 mot phin cta sang ché. Cac hop chét bazo tu do theo sang ché 13 cac amin,
va do d6 phan Gng véi axit bét ky trong sb nhidu axit v co va hitu co dé tao ra céc
mudi cong axit duge dung. Cac mudi cong axit duge dung nay va phuong phap chung
dé didu ché ching da dugc biét ro trong linh vyc. Vi dy, xem trong P. Stahl, ef al.,
HANDBOOK OF PHARMACEUTICAL SALTS: PROPERTIES, SELECTION AND
USE, (VCHA/Wiley-VCH, 2008); S.M. Berge, et al., “Pharmaceutical Salts, “ Journal
of Pharmaceutical Sciences, Vol 66, No. 1, January 1977. Nguoi co kién thuc trung
binh trong linh vyc nay s€ hiéu réng, héa hoc lugng thuc cua mubi c6 thé dugc xéc
dinh mdt cach dé dang. Vi du, xem trong D. Risley, et al., Simultaneous Determination
of Positive and Negative Counterions Using a Hydrophilic Interaction
Chromatography Method, LCGC NORTH AMERICA, Vol 24, No. 8, August 2006
pages 776-785.

Mot sb hop chat theo sang ché & dang két tinh. D3 biét rd trong linh vyc tinh thé
hoc ring, déi véi bt ky dang tinh thé xéc dinh nao, cudng do twong ddi cla cac dinh
nhidu xa c6 thé khac nhau do sy dinh hudng vu tién xuét phat tir cac yéu t6 nhu hinh

thai va dang tinh thé. Trudng hop c6 mit cic tac dong cla sy dinh hudng vu tién, cac
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cudng do dinh bi thay dbi, nhung cac vi tri dinh ddc trung cia dang da hinh khong
thay ddi. Vi du, xem trong The United States Pharmacopeia #23, National Formulary
#18, pages 1843-1844, 1995. Ngoai ra, ciing da biét 15 trong linh vyc tinh thé hoc
rang, d6i v4i bat ky dang tinh thé xé4c dinh nao, cac vi tri dinh ctia goc c6 thé hoi khac
nhau. Vi du, cac vi tri dinh c6 thé thay dbi do su dao dong v& nhiét d6 hodc dd 4m ma
tai 46, mau duoc phan tich, su dich chuyén mau hodc sy ¢6 mit hodc khong c6 mit
ctia ndi tiéu chudn. Trong nhitng trudng hop ndy, sy dao dong vi tri dinh + 0,2 vé goc
20 s& tinh dén nhing su thay ddi tiém tang ndy ma khong 1am can tr& sy nhén dién
chinh xac dang tinh thé chi ra. Viéc khéng dinh dang tinh thé c6 thé duoc tién hanh
dua vao td hop riéng bat ky ctia cac dinh khéc biét (theo don vi ° goc 26), dién hinh 1a
céc dinh d& nhan thdy hon. C4c mé hinh nhidu xa cta dang tinh thé, dugc tap hop &
nhiét d§0 moi truong va do 4m tuong dbi, duoc hiéu chinh dwa vao céc dinh chuén theo

NIST 675 tai goc 2-theta bing 8,853 va 26,774 d9.

Hop chét theo sang ché c6 thé duoc didu ché theo céac so dd tong hop sau bing
cac phuong phép da biét va duoc nhan thire 1 trong linh vue. Céc diéu kién phan tmg
thich hgp cta cac budc trong cac so dd nay 1a da biét trong linh vuc va nhitng sy thay
thé thich hop dbi vé6i cac dung moi va céc chét dong phan tmg ndm trong pham vi k¥
ning trong linh vyc. Tuong tu, nguoi co kién thrc trung binh trong linh vuc nay sé&
hiéu 16 ring, cac hop chét trung gian tong hop c6 thé dugce tach va/hodc duoc tinh ché
bang cac k§ thuat da biét khac nhau khi can thiét hoic mong mudn va mot cach thuong
xuyén, c6 thé sir dung céc hop chét trung gian khac nhau tryc tiép trong céc budc tdng
hop tiép theo it cAn phai tinh ché hodc khong cin tinh ché. Ngoai ra, nguoi c6 kién
thirc trung binh trong linh vyc nay sé hiéu ring, trong mot s6 tinh hudng, tht tu trong
d6 cac gbe duoc dua vao 1a khong mang tinh quyét dinh. Thit ty cu thé ctia cac budc
cAn thiét d& tao ra cac hop chét theo séng ché 14 tuy thudc vao hop chét cu thé dang
dugc tdng hop, hop chit khéi dAu, va trach nhiém twong dbi cia céc gbc duge thay
thé, nhu dugc hiéu ro boi chuyén gia héa hoc. T4t c& moi phén tir thé, trir khi dugc quy
dinh rd theo cach khéc, 1a nhu duge xac dinh & trén, va toan bd céc chét phén Ung 1a da

biét va dugc hiéu rd trong linh vuc.

Mot s6 hop chét trung gian hogc cac hop chit theo sang ché c6 thé c6 mot hodc

nhidu tam khong ddi xtng. Séng ché du tinh dén tit ca cac chit ddng phan ddi anh
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hodc chit ddng phan khong ddi quang riéng biét, cling nhu hdn hop ctia cac chét dong
phéan déi anh va chit ddng phan khong dbi quang cta cac hop chét néu trén bao gébm
ca cac chit triét quang. Tt hon, cac hop chét theo sang ché chua it nhat mot tim
khong d6i xtng ton tai duéi dang cic chit ddng phan d6i anh hodc chit dong phan
khong ddi quang don. Cac chit ddng phén dbi anh hodc chat ddng phan khong dbi
quang don ¢c0 thé duge didu ché bt diu bing cac chit phan tng khong d6i xtng hoic
bé‘lng cac k¥ thuat téng hop chon loc 1ap thé hoic dic thu lap thé. Theo cach khéc, cac
chét ddng phan d6i anh hodc chit ddng phan khong ddi quang don c6 thé duoc tach tir
cac hdn hop bang cac ky thuat két tinh hodc séc ky khong dbi xtimg chuin. Nguoi c6
kién thtc trung binh trong linh vuc nay s& hiéu ring, trong mot sb tinh hudng, thir tu
rira giai cua céc chit ddng phan d6i anh hoic chit ddng phan khong d6i quang c6 thé

khac nhau do cac cot va cac pha dong sac ky khac nhau.

Céch goi “chit ddng phén 17 v& tén hop chét biéu thi ring, hop chét trung gian
hodc hop chét twong tng theo sang ché 12 chit ddng phan thir nhét trong hai chit ddng
phan déi anh rira giai khi hdn hop ctia mét cip chat ddng phan déi anh dugc téch bing
phuong phép sic ky khong dbi xtng. Céch goi “chat ddng phan 2” vé tén hop chét
biu thi ring, hop chit trung gian hodc hop chét trong tmg theo sang ché 1a chét ddng
phéan tht hai trong hai chit ddng phan d6i anh rtra giai khi hdn hgp ctia mot cdp chét

ddng phéan ddi anh dugc tich bang phwong phap sic ky khong d6i xtng.

Céc hop chit theo sang ché c6 thé duoc tdng hop nhu duge minh hoa trong cac

so dd sau, trong d6 R, R?, va R® 1a nhu dugc xac dinh & trén.
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So @d 1: Quy trinh tdng hop cac hop chét c6 cong thire 1

So d6 1 minh hoa quy trinh téng hop chung céc hop chét c6 cong thuce I. Hop
chit 1 dugc cho phan tng véi 2-clopyridin-4-ol trong dung méi thich hop nhu
dimetylformamit (DMF) hodc axeton véi bazo thich hop nhu xesi cacbonat hodc kali
cacbonat & nhiét dod trong phong hodc nhiét do cao dé tao ra hop chét 2. Hop chét 2
duoc cho phan tng véi 1,1-dimetoxy-N,N-dimetyl-metanamin ¢ nhiét do cao dé tao ra
hop chét 3. Hop chit 3 c6 thé dugc tinh ché hodc duge sit dung khong cin tinh ché
thém dé phan mg v6i hydrazin trong axit axetic dé tao ra hop chét 4. Hop chét 4 ¢6
thé phan tng vdi chét phan Gng alkyl héa thich hop nhu kali alkyltrifloborat hogc axit
alkyboronic trong céc diéu kién phan tng két hop Chan-Lam & tao ra hop chét 5. Cu
thé hon, trudc tién gia nhiét huyén phi chira 2,2-bipyridin va ddng(Il)axetat trong
dung mdi thich hgp nhu 1,2-dicloetan t6i nhigt do cao va lam sach béng nito, va tiép
theo, loc hdn hop phan Gng va bd sung phin dich loc vao hdn hop cia hop chat 4,
boronat thich hop nhu kali alkyltrifloborat hodc axit alkylboronic, va bazo thich hop

nhu natri cacbonat trong dung mdi thich hop nhu 1,2-dicloetan. Gia nhiét hdn hop
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phan tng t6i nhiét do cao dé tao ra hop chét 5. Hop chét 4 ciing ¢6 thé phan ung véi
alkyl halogenua thich hgp nhu alkyl iodua, alkyl bromua hodc alkyl clorua vé6i bazo
thich hgp nhu natri hydrua trong dung mdi thich hgp nhu DMF hogc tetrahydrofuran
(THF) dé tao ra hop chét 5. Hop chét 5 dugc cho phan ting v6i amin thich hgp trong
cac diu kién phan tng két hop Buchwald da biét dé tao ra hop chét c6 cong thire I. Cu
thé hon, hop chit 5 dugc cho phan mg v&i amin thich hgp & nhiét d6 cao véi sy ¢6
mit clia bazo thich hop nhu xesi cacbonat, chit phan ting phdi ti thich hop nhu 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen, va chit xtic tac thich hgp nhu
paladi(Il)axetat trong dung mdi thich hgp nhu 1,4-dioxan dé tao ra hop chit c6 cong
thuce L.

R . . 2z
\//[N/-N trietylsilan, R _N
SR axit trifloaxetic LN H
Q

0 % /
__\W 3-[\«-»
R
Lo Ve
HoN \g N7
Coéng thic |
6
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So d6 2: Quy trinh tong hop cac hop chit c6 cong thirc I khi R' 1a H

So dd 2 minh hoa quy trinh tdng hop chung céc hop chét c6 cong thirc I khi R!
12 H. Nhu dugc minh hoa trong budc 4 cia so dd 1, khi chit phan tGng alkyl héa 14 2-
(trimetylsilyl)etoxymetyl clorua, hop chit 6 c6 thé thu dugc bing phan ting alkyl héa
thong qua budc 4 va phan ting két hop Buchwald thong qua bude 5. Hop chét 6 c6 thé
phan ng vdi trietylsilan trong axit trifloaxetic d8 tao ra hop chit c6 cong thirc I trong
d6 R! 1a H. Khi R! 1a H, ngudi ¢6 kién thire trung binh trong linh vie nay da biét ring,
hop chét cé cong thic I ¢6 thé tdn tai dudi dang mét ciip cac chat hd bién, trong d6

nguyén tir hydro c6 thé di chuyén gitta hai nguyén ti nito trén vong pyrazolyl.
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7 Cong thirc I
R? 13 (cacbamoyl)phenyl

So dd 3: Quy trinh tong hop cic hop chit c6 cong thiee I khi R® Ia
(cacbamoyl)phenyl

So dd 3 minh hoa quy trinh téng hop chung cac hop chét c6 cong thuc I khi R3
1a nhém (cacbamoyl)phenyl. Hop chét 7 c6 thé duogc tao ra bang phwong phap dugc
minh hoa trong budc 5 cua so dd 1 khi R3 13 benzonitril dugc thé thich hop. Hop chét
7 dugc cho phan mg véi hydro peroxit va bazo thich hgp nhu kali cacbonat trong
dimetyl sulfoxit (DMSO) @ tao ra hop chit c6 cong thic I khi R? 1 nhém
(cacbamoyl)phenyl.

Nhu dugc st dung & day, cac thuat ngit sau c6 y nghia dugc chi r6: “ACN” dé
chi axetonitril, “BSA” dé chi albumin huyét thanh bo; “DCM” dé chi diclometan;
“DMEF” biéu thi N,N-dimetylformamit; “DMSO” dé chi dimetyl sulfoxit; “DTT” dé
chi dithiotreitol; “EDTA” dé chi axit etylendiamintetraaxetic; “EGTA” dé chi etylen
glycol axit tetraaxetic; “ELISA” dé chi thtr nghiém hép thu mién dich lién két enzym;
“BtOAc” dé chi etyl axetat; “EtOH” dé chi etanol; “FBS” dé chi huyét thanh thai bo;
“HEC” dé chi hydroxyetylxenluloza; “HPLC” dé chi phwong phép sic ky l1éng hiéu
nang cao; “IVTII” dé chi we ché dich in vivo; “MS” dé chi phé khdi; “MeOH” dé chi
metanol; “NMR” dé chi cong huong tir hat nhan; “THE” dé chi tetrahydrofuran;
“TBS” d& chi nuéc mudi dém tris; “TED” dé chi liéu ngudng hiéu qua; “UVW? dé chi

bude song cyc tim va “XRD” dé chi nhiéu xa tia X.

Tru khi dugce luu y nguoc lai, cac hop chit minh hoa & ddy duogc goi tén va

danh s st dung phan mém ACDLABS hoic Accelrys Draw 4.1.

Vi du thyce hién siang ché
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Vi du diéu ché 1

2-(4-Bromo-2-pyridyl)propan-2-ol

?p
=
H Br

B tri trén binh thét cb day tron 3 ¢ thé tich 3L bang mdt phdu bd sung, bd
ngung hdi luu, cira vao cua nito va du do nhiét do. Nap vao bang metylmagie bromua
(3,2M trong 2-metyltetrahydrofuran, 239,07mL, 765,0 lmmol) va 1am lanh trong mot
chiu nugc da. B sung dung dich chira etyl 4-bromopyridin-2-cacboxylat (80,0g,
347,73mmol) trong THF (800,0mL) vao phéu bd sung. Bb sung timg giot dung dich
vao dung dich metylmagie bromua trong khi duy tri nhi¢t d0 bén trong duoi 25°C.
Loai bd chau lam lanh va cho phép khudy & nhiét dd 25°C trong thoi gian 30 phit.
Lam lanh hdn hop phan tmg xudng nhiét do 5°C va lam dung phan g cén than bang
cach bd sung ting giot dung dich nudc axit clohydric (1M) trong khi duy tri nhiét do
bén trong dudi 30°C. Bé sung dung dich nudc axit clohydric bb sung (1M) cho téi khi
hdn hop dat téi 6 pH vao khoang 7. Loai bo chdu lam lanh va pha loang bang etyl
axetat (EtOAc; 200mL). Tach riéng 16p hitu co, 1am kho trén natri sulfat khan, loc qua
nat loc CELITE® va rua béng EtOAc. Co dac phén dich loc dé thu dugc diu mau da
cam. Tinh ché bing cach sir dung dém silicagel rira giai bang hexan/EtOAc (3/1) aé
thu dugc hop chét néu & tiéu dé (63,15g; hiéu sudt 84,0%) 1a diu khong mau. MS
(m/z): 216/218 M+1/M+3).

Didu ché hop chét sau v& co ban bang phuong phép trong vi du didu ché 1.

Bang 1:
Vi du diéu ,
., Tén hoa hoc Cau trac Dit liéu vat ly
ché so
Br
2-(5-Bromo-2- | S MS (m/z): 216/218
2 Z
pyridyl)propan-2-ol HO (M+1/M+3)
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Vi du diéu ché 3

2-(4-Amino-2-pyridyl)propan-2-ol

(}H@L
=
H NH

Nap vao binh phan Ung Parr thé tich 2L bing thanh khudy, ddng (dang bot,
12,6g, 198,6mmol), 2-(4-bromo-2-pyridyl)propan-2-ol (63,1g, 292,0mmol) va amoni
hydroxit (28% trong lugng/trong luong trong nude, 757,2mL). Khudy hdn hop phan
ung trong didu kién khong khi mé trong thoi gian 30 phat cho t6i khi c6 mau xanh
dam. Loai bo thanh khudy, gén 1€n con quay khudy co hoc, 1am kin va dit 1én dung cu
khudy. Gia nhiét hdn hop t6i nhiét do 100°C (chdu gia nhiét, bén trong & nhi€t dd
120°C) va khudy qua dém. Lam mat hdn hop phéan Gmg xubng nhiét d6 trong phong va
bd sung 2-metyltetrahydrofuran (600mL). Loc qua nit loc CELITE® va rta bang 2-
metyltetrahydrofuran. Tach riéng l6p hitu co va chiét 16p nuéc bing 2-
metyltetrahydrofuran (200mL). Két hop cac 16p hitu co va lam kho trén natri sulfat
khan. Tién hanh loc, co dic va lam kho trong chan khong qua dém dé thu duoc hop
chit néu & tidu @ (31,3g; hidu suét 70,4%) 1a ddu mau vang. MS (mvz): 153 (M+1).

Diéu ché hop chét sau co ban bang phuong phép trong vi du diéu ché 3.

Bang 2:
Vi du diéu ,
o, Tén hoa hoc Cau trac Dit li¢u vat ly
ché so
. NH;
2-(5-Amino-2- N A MS (m/z): 153
4 =
pyridyl)propan-2-ol HO (M+1)
Vi du diéu ché 5

2-Bromo-1-tetrahydropyran-4-yl-etanon
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Br

Phwong phap 1:

B6 sung oxalyl clorua (28,69mL, 330,73mmol) tirng giot vao hdn hop cta axit
tetrahydropyran-4-cacboxylic (39,13g, 300,67mmol) trong DCM (250mL) va DMF
(15 giot). Khudy hdn hop & nhiét d§ trong phong trong thoi gian 2,5 gid trong moi
truong nito. Co dac trong didu kién 4p suét giam va hoa tan phan con lai trong DCM
(250mL). B sung dung dich tao ra timg giot vao (trimetylsilyl)diazometan (2M trong
hexan, 450mL, 900,00mmol) & nhiét dd -10°C va khudy hdn hgp & nhiét do trong
phong qua dém. Lam lanh hdn hop xudng nhiét do 0°C va bd sung axit bromhydric
(48% trong lugng/trong lugng trong nude, 52mL, 462,73mmol) ting giot. Khudy hdn
hop & nhiét do trong phong trong thoi gian 2 gio. Lam lanh hén hop xudng nhiét do
0°C va bd sung axit bromhydric (48% trong lugng/trong lugng trong nudc, 26mL,
231,36mmol) timg giot vao d6. Khudy hdn hgp & nhiét d6 trong phong trong thoi gian
2 gid. Bd sung nude (250mL), DCM (250mL) va tach riéng 16p hitu co. Chiét 16p
nude bing DCM (2 x 250mL). Két hop cac 16p hitu co va rira bing dung dich nuéc
natri bicacbonat bdo hoa va dung dich nudc natri clorua bdo hoa. Lam kho trén natri
sulfat khan va ¢ dic trong didu kién ap suét giam @8 thu dugc hop chét néu & ticu dé
(58,2g; hiéu suét 93,48%) 14 chit rin mau nau. 'H NMR (300 MHz, CDCls) & 4,00 (m,
2H), 3,95 (s, 2H), 3,45 (m, 2H), 2,98 (m, 1H), 1,78 (m, 4H).

Phwong phap 2:

Lam lanh dung dich chira 1-tetrahydropyran-4-yletanon (10g, 78,02mmol)
trong metanol (MeOH; 50mL) xuéng nhiét do -10°C. B sung brom (4,01mL,
78,02mmol) tung giot vao d6. Khudy hdn hop & nhiét do 0°C trong thoi gian 45 phut
va tiép theo, & nhiét do 10°C trong thoi gian 45 phut. B& sung dung dich nuéc chira
axit sulfuric (11M, 27,5mL, 302,50mmol) vao do va khudy hén hop thu duge & nhiét
do trong phong qua dém. Bé sung nuéc vao d6 va chiét bang dietyl ete ba 1an. Két hop
cac 16p hitu co. Rua bang dung dich nuéc chira natri bicacbonat va nuée. Lam kho

trén natri sulfat khan va cd dic trong diéu kién ap suét giam dé thu dugc hop chét néu
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& tiéu d& (12g; hiéu sudt 74,28%) 1a chat rin mau tring. 'H NMR (400,13 MHz,
CDCl3) & 4,00 (m, 2H), 3,95 (s, 2H), 3,45 (m, 2H), 2,98 (m, 1H), 1,78 (m, 4H).

Vi du diéu ché 6

2-[(2-Clo-4-pyridyl)oxy]-1-tetrahydropyran-4-yl-etanon

Phwong phap 1:

B6 sung dung dich chita 2-bromo-1-tetrahydropyran-4-yl-etanon (24,35g,
117,60mmol) trong DMF (50mL) tirng giot vao hdn hop dang khudy ctia 2-clopyridin-
4-0] (13,85g, 106,91mmol) va xesi cacbonat (69,67g, 213,82mmol) trong DMF
(380mL) & nhiét do trong phong. Khu4y hdn hop thu dugc & nhiét d§ 90°C trong thoi
gian 2,5 gi¢. Lam mat xubng nhiét dd trong phong @& thu dugc hdn hop thd. Két hop
v6i hon hop thd ctia 2,85g (2-clopyridin-4-ol) nita, phan tng duoc thue hi¢n nhu chi rd
& trén. Pha logng hdn hop két hop véi nude (200mL) va EtOAc (300mL). Tach riéng
16p hitu co va chiét 16p nuée bing EtOAc (3 x 250mL). Két hop cac 16p hitu co va rira
bing nuée (100mL) va nude natri clorua bdo hoa (100mL). Lam kho trén natri sulfat
khan, loc va ¢6 dic phan dich loc trong didu kién ap suét giam dé thu duoc hop chét
néu & tieu d& (29,32g; hiéu suét 88,96%) 1a ddu mau nau. MS (m/z): 256 (M-+1).
Phwong phap 2:

B6 sung 2-bromo-1-tetrahydropyran-4-yl-etanon (10,03g, 48,42mmol) va kali
cacbonat (10,14g, 72,62mmol) vao dung dich chira 2-clopyridin-4-ol (6,40g,
48,42mmol) trong axeton (150mL) va khudy hdn hop thu duge & nhiét do trong phong
qua dém. Loc dé loai bo chét rin va rira chét rin bang DCM. Co dic phén dich loc
trong diéu kién ap sudt giam dé thu dugc hop chit néu & tiéu d& v& mit dinh luong.

MS (m/z): 256 (M+1).

Didu ché cac hop chét sau co ban bang phuong phap 2 trong vi du didu ché 6.
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Bang 3:
. Dit lidu
Vi duy dicu ,
., Tén hoa hoc Cau trac vat ly
che so
MS (m/z):
; 1-[(2-Clo-4- 200
pyridyl)oxy]butan-2-on Ké (M+1)
C NS
. 2-[(2-Clo-4-pyridyl)oxy]-1- OT@ 242
tetrahydrofuran-3-yl-etanon ré (M+1)
o
9 1-[(2-Clo-4-pyridyl)oxy]- O%\ 228
3,3-dimetyl-butan-2-on Ké M+1)
|
C
_ Ox
0 2-[(2-Clo-4-pyridyl)oxy]-1- 226
xyclobutyl-etanon N (M+1)
oS
1 2-[(2-Clo-4-pyridyl)oxy]-1- 212
xyclopropyl-etanon N (M+1)
C NG
X
=
" 2-[(2-Clo-4-pyridyl)oxy]-1- DT@ 249
(2-pyridyl)etanon (M+1)

A

a

9]
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Vi du diéu ché 13

2-Clo-4-[(3-tetrahydropyran-4-yl-1H-pyrazol-4-yl)oxy]pyridin

Khudy hén hop ciia 2-[(2-clo-4-pyridyl)oxy]-1-tetrahydropyran-4-yl-etanon
(29,3g, 114,59mmol) va 1,1-dimetoxy-N,N-dimetyl-metanamin (65mL, 486,83mmol)
& nhiét dd 100°C trong thoi gian 2 gid. Lam mat xubng nhiét do trong phong, cd dic
trong diéu kién 4p sut giam va hoa tan phan con lai trong EtOAc (400mL). Rua bang
nude (100mL) va nudce natri clorua bdo hoa (100mL). Lam kho trén natri sulfat khan
va ¢cd dic trong didu kién ap suét giam dé thu dwoc chét ran mau nam. Hoa tan trong
axit axetic (350mL) va lam lanh xubng nhiét d 0°C. B sung hydrazin monohydrat
(16,8mL, 345,66mmol) va khudy & nhiét do trong phong qua dém trong mdi trudng
nito. Rét hdn hop vao trong hdn hop nuwde da/nude (250mL) va chiét bang EtOAc (4 x
200mL). Két hop cic 16p hitu co va rira bang nudc (200mL), dung dich nudc natri
bicacbonat bdo hoa (100mL) va nudc natri clorua bdo hoa (100mL). Lam khé trén
natri sulfat khan, loc va co dac phé‘m dich loc trong diéu kién ap sudt giam dé thu duoc
diu mau nau. Tinh ché ddu mau ndu bang cach sir dung dém silicagel rira giai bang
EtOAc. Két hop céc phan thich hop va ¢d dic trong didu kién &p suét giam. Lam kho
trong chan khong dé thu dugc hop chéit néu & tidu dé (24,43g; hiéu suét 76,22%) 1a
chit rin mau vang. MS (m/z): 280 (M+1).

Diéu ché cac hop chit sau co ban bang phuong phép trong vi du didu ché 13.
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Béang 4:
Vi du did Dit liéu vat
i du dieu .
L Tén héa hoc Cau truc ly
ché sd
MS (m/z):
" 2-Clo-4-[(3-etyl-1H- S;NNH 224 (ML)
pyrazol-4-yl)oxy]pyridin N
o
2-Clo-4-[(3- @jj
15 tetrahydrofuran-3-yl-1H- i 266 (M+1)
pyrazol-4-yl)oxy]pyridin c KEE
4-[(3-Tert-butyl-1H- >S;N
16 pyrazol-4-yl)oxy]-2-clo- <M 252 (M+1)
pyridin c Ly
2-Clo-4-[(3-xyclobutyl- ESiN
17 1H-pyrazol-4- ~" 250 (M+1)
yl)oxy]pyridin c ®
2-Clo-4-[(3- 453‘
18 xyclopropyl-1H-pyrazol- ~ M 236 (M+1)
4-yl)oxy]pyridin c ®
2-Clo-4-[[3-(2-pyridyl)- [ \
19 1H-pyrazol-4- ~ M 273 (M+1)
yl]oxy]pyridin c ((5
Vi du diéu ché 20

2-Clo-4-(1-xyclopropyl-3-tetrahydropyran-4-yl-pyrazol-4-yl)oxy-pyridin
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Phwong phap 1:

Tién hanh hdi lvu hdn hop cia 2,2-bipyridin (13,73g, 87,90mmol) va
ddng(INaxetat (15,97g, 87,90mmol) trong 1,2-dicloetan (244,3mL) & nhiét do 75°C
trong thoi gian 25 phut va tiép theo, 1am mat xudng nhiét do trong phong. B6 sung
dung dich chta  2-clo-4-[(3-tetrahydropyran-4-yl-1H-pyrazol-4-yl)oxy]pyridin
(24,43g, 79,91mmol) trong 1,2-dicloetan (335,30mL) vao do, tiép theo bd sung axit
xyclopropylboronic (13,73g, 159,82mmol) va natri cacbonat (16,94g, 159,82mmol)
vao d6. Gia nhiét hdn hgp phan tng & nhiét 4o 75°C trong thoi gian 2 gid trong mbi
treong oxy va lam mat xubng nhiét do trong phong. Pha lodng bang EtOAc (200mL),
loc qua dém silicagel va rua bang EtOAc (250mL). Rira phan dich loc bang nudc
(200mL) va nudc natri clorua bdo hoa (200mL). Lam kho trén natri sulfat khan, loc va
¢d dic phén dich loc trong didu kién &p suét giam va lam kho phén con lai trong chan
khong & nhiét do trong phong qua dém. Tinh ché bing phuong phép séc ky cot
silicagel bang 6-27% EtOAc trong DCM dé thu duge hop chit néu & tidu dé (20,75g;
hiéu sudt 81,2%) 1a chit rin mau vang. MS (m/z): 320 (M+1).

Phwong phap 2:

Gia nhiét huyén phu chira 2,2'-bipyridin (28,8g, 56,5mmol) va ddng(Il)axetat
(8,2g, 45,2mmol) trong 1,2-dicloetan (50mL) t6i nhiét do 70°C va lam sach béng nito
trong thoi gian 3 phut. Loc va bd sung phin dich loc vao hdn hop cua 2-clo-4-[(3-
tetrahydropyran-4-yl-1H-pyrazol-4-yl)oxy]pyridin (8g, 22,6mmol), kali
xyclopropyl(triflo)borat (6,7g, 45,2mmol) va natri cacbonat (4,8g, 45,2mmol) trong
1,2-dicloetan (50mL). Gia nhiét hdn hop phan ung & nhiét d6 70°C trong thoi gian 4
ngay. Lam mat xudng nhiét do trong phong. Loc va rira béng DCM. Rira phan dich loc
bing dung dich nudc amoni clorua béo hoa va dung dich nudc natri bicacbonat bao

hoa. Lam kho trén natri sulfat khan, loc va c6 dédc phén dich loc trong diéu kién ap suét
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giam. Tinh ché bing phuong phép sic ky cdt silicagel bing 1-10% MeOH trong DCM
d8 thu duge hop chét néu & tiéu dé (6,0g; hidu suat 82,2%). MS (m/z): 320 (M+1).

Diéu ché cac hop chét sau co ban bang phuong phap 1 trong vi du diéu ché 20.

Viéc thay dbi vé& phuong thirc hoat dong duge chi rd.

Bang S:
Dt liéu
Vidu
. . vatly ,
di€u Tén hoa hoc Céau trac MS Chu giai
ché s6
(m/z):
2-Clo-4-(3-xyclobutyl-1- N
21 lopropyl-pyrazol-4 <N 2%
xyclopropyl-pyrazol-4-
yclopropyl-py K(E (M+1)

yl)oxy-pyridin

oo
2-Clo-4-(1,3- %iN
22 | dixyclopropylpyrazol-4- M (;;i)
yl)oxy-pyridin cf@
St dung 23%
B amoniac
2-Clo-4-[1-xyclopropyl-3-(2- =\ 313 hydroxit trong
23 | pyridyl)pyrazol-4-ylJoxy- N M+ | nuoe dé lam
pyridin (f% . .
c dung phan
ung.

Didu ché cac hop chét sau co ban theo phuong phép 2 trong vi du diéu ché 20.

Bang 6:
Dt liéu
Vi du diéu ) vat ly
o, Tén hoa hoc Cau trac
che so MS
(m/z):

-19-




24771

2-Clo-4-(1-xyclopropyl-
’NN-<1 264
24 3-etyl-pyrazol-4-yl)oxy- ~
N M+1
pyridin r@ (M+1)
c
2-Clo-4-(1-xyclopropyl-
=" 306
25 3-tetrahydrofuran-3-yl- <N < i
+
pyrazol-4-yl)oxy-pyridin (@ )
c
4-(3-Tert-butyl-1- >Si’/“ .
26 xyclopropyl-pyrazol-4- <N < -
S +
yl)oxy-2-clo-pyridin c » ( )

Vi du diéu ché 27

2-Clo-4-(1-xyclopropyl-3-tetrahydrofuran-3-yl-pyrazol-4-yl)oxy-pyridin, chit dong
phén 1

Tinh ché hdn hop triét quang ctia 2-clo-4-(1-xyclopropyl-3-tetrahydrofuran-3-
yl-pyrazol-4-yl)oxy-pyridin (vi du diéu ché 25) bang phuong phap sic ky khong d6i
xtng dé tao ra chit ddng phan d6i anh rtra giai tha nhét 13 hop chit néu & tiéu dé. MS
(m/z): 306 (M+1).

Pidu kién tinh ché: CHIRALPAK® IC; Pha dong: 20% etanol (EtOH) trong
cacbon dioxit; Tdc do dong: 300g/phtit; UVW: 240nm; Thoi gian duy tri: 2,44 phit.
Vi du diéu ché 28
2-Clo-4-(1-xyclopropyl-3-tetrahydrofuran-3-yl-pyrazol-4-yl)oxy-pyridin, chit dong
phén 2
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Tinh ché hdn hop triét quang cua 2-clo-4-(1-xyclopropyl-3-tetrahydrofuran-3-
yl-pyrazol-4-yl)oxy-pyridin (vi du didu ché 25) bing phwong phép sic ky khong dbi
xtng dé tao ra chét ddng phan d6i anh rta giai thir hai 13 hop chit néu & tidu d&. MS
(m/z): 306 (M+1).

Diéu kién tinh ché: CHIRALPAK® IC; Pha dong: 20% EtOH trong cacbon
dioxit; Toc d6 dong: 300g/phit; UVW: 240nm; Thoi gian duy tri: 2,93 phut.

Vi du diéu ché 29

2-Clo-4-[1-(diflometyl)-3-(2-pyridyl)pyrazol-4-yl]oxy-pyridin

Lam lanh dung dich chta 2-clo-4-[[3-(2-pyridyl)-1H-pyrazol-4-yl]Joxy]pyridin
(2,0g, 7,33mmol) trong DMF (73,34mL) trong mot chiu nuéc da va bd sung natri
hydrua (60% trong dau khoang, 880,02mg, 22,00mmol) theo tirng phén. Khudy hén
hop & nhiét d6 0°C trong thoi gian 10 phut, lam 4m hon hop 1én nhiét do trong phong
va khudy trong thoi gian 10 pht. B sung difloiodometan (10% trong lugng trong
THF, 27,19mL, 36,67mmol) va khudy hdn hop phan ing & nhiét do 45°C qua dém.
Lam mat xudng nhiét dd trong phong va pha loang bang EtOAc. Truéc tién, rira bang
5% dung dich nudec lithi clorua va tiép theo, rira bang nudc natri clorua bdo hoa. Lam
kho trén natri sulfat khan, loc va co dic phén dich loc trong diéu kién ap suét giam.

Tinh ché phan con lai bing phuong phép sic ky cot silicagel bang 0-50% EtOAc trong
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DCM. Két hop céc phan thich hgp va cd dic trong diéu kién 4p suét giam. Tinh ché
phan con lai bang phuong phap sic ky cot silicagel bang 0-10% EtOAc trong DCM dé
thu dugc hop chat néu & tidu dé (1,56g; hidu suit 65,9%). MS (m/z): 323 (M+1).

Diéu ché cac hop chit sau co ban bang phuong phap trong vi du diéu ché 29.

Nhitng thay dbi vé& dung méi, bazo va/hodc nhiét do phan Gng dugce chi rd.

Bang 7:

Vi du diéu

ché so

Tén hoa hoc

Cau trac

Dit lidu vat Iy

Chu giai

30

2-Clo-4-[3-xyclopropyl-
1-(diflometyl)pyrazol-4-
yl]oxy-pyridin

MS (m/z): 286
(M+1)

THEF, kali
tert-

butoxit,

31

2-Clo-4-[1-(diflometyl)-
3-tetrahydropyran-4-yl-
pyrazol-4-yl]oxy-
pyridin

'HNMR
(399,83 MHz,
DMSO-ds) &
8,42 (s, 1H),
8,30 (d, J=5,6
Hz, 1H), 7,71
(t, J=59,2 Hz,
1H), 7,15 (d,
J=2,4 Hz, 1H),
7,04 (dd, J=2,4
Hz, J=5,6 Hz,
1H), 3,81 (m,
2H), 3,33 (m,
2H), 2,80 (m,
1H), 1,64 (m,
4H).
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H NMR
(399,83 MHz,
DMSO-d) &
8,46 (s, 1H),
8,30 (d, J=5,6
Hz, 1H), 7,71
) (t, J=59,2 Hz,
2-Clo-4-[1-(diflometyl)- o
N 1H), 7,16 (d,
3-tetrahydrofuran-3-yl- = HF
32 N~ J=2,4 Hz, 1H),
pyrazol-4-yl]oxy- Q
1 | 7,05 (dd, J=2,4
pyridin or N
Hz, J=5,6 Hz,
1H), 3,89 (t, J=
6,0 Hz, 1H),
3,68 (m, 3H),
3,26 (m, 1H),
2,12 (m, 1H),
1,99 (m, 1H).
2-Clo-4-[3-xyclobutyl-
RO ES;”HF MS (m/z): 300
33 1-(diflometyl)pyrazol-4- F
| N (M+1)
yl]oxy-pyridin . L.
THF, kali
. / A\ N
2-Clo-4-[1-isopropyl-3- = tert-
[ propY =N MS (m/z): 315
34 (2-pyridyl)pyrazol-4- = H butoxit,
: (M+1) .
yl]oxy-pyridin | hoi luu
Cr N
qua dém
2-Clo-4-(3-xyclopropyl- nhiét do
(3-xyclopropy %‘H MS (m/z): 278
35 1-isopropyl-pyrazol-4- trong
N (M+1)
yl)oxy-pyridin | phong
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2-Clo-4-(1-isopropyl-3-
nhiét do
tetrahydropyran-4-yl- =N MS (m/z): 322
36 = N‘< trong
pyrazol-4-yl)oxy- M+1)
. ® phong
pyridin o N
2-Clo-4-(3-xyclobutyl- N nhiét do
_ — N_< MS (m/z): 292
37 1-isopropyl-pyrazol-4- trong
_ N (M+1)
yl)oxy-pyridin c | phong
2-Clo-4-[1-(2,2- B THF, kali
o | difloetd3-C- N MS (m/z): 337 | tert-
pyridyl)pyrazol-4- A (M+1) butoxit,
yl]oxy-pyridin croN 50°C
2-Clo-4-[3-xyclopropyl- R Xesi
B-xyclopropy %;NNJ‘F MS (m/z): 300
39 1-(2,2-difloetyl)pyrazol- M) cacbonat,
+
4-ylloxy-pyridin | \/ 50°C
C
2-Clo-4-[1-(2,2-
difloetyl)-3- R Xesi
7 =N )= MS (m/z): 344
40 tetrahydropyran-4-yl- = (M) cacbonat,
pyrazol-4-yl]oxy- ((5 50°C
L croN
pyridin
Vi du diéu ché 41

2-Clo-4-{[3-(pyridin-2-yl)-1-{[2-(trimetylsilyl)etoxy]metyl } -1H-pyrazol-4-

yl]oxy }pyridin
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B4 sung natri hydrua (huyén phit 60% trong dau khoang, 484mg, 12,10mmol)
vao dung dich chta 2-clo-4-[[3-(2-pyridyl)-1H-pyrazol-4-ylJoxy]pyridin (3,0g,
11,00mmol) trong THF (110mL) & nhiét do 0°C. Khudy trong thoi gian 15 phit &
nhiét d6 0°C va bd sung 2-(trimetylsilyl)etoxymetyl clorua (2,02g, 12,10mmol).
Khudy hén hop phan tmg & nhiét d trong phong qua dém. Co dac hdn hop. Phén chia
phén con lai thanh DCM va nuéc. Téch riéng 16p hiru co va 1am kho trén natri sulfat.
Loc hdn hop va ¢6 dic phan dich loc trong didu kién 4p suét giam. Tinh ché phan con
lai bang phwong phap sic ky cdt silicagel bing 0-30% EtOAc trong hexan dé thu duge
hop chat néu & tiéu dé (3,64g; hiéu suit 82,1%). MS (m/z): 403 (M+1).

Vi du diéu ché 42

4-[[4-(1-Xyclopropyl-3-tetrahydropyran-4-yl-pyrazol-4-yl)oxy-2-

pyridyl]amino]benzonitril

O
o

Lam sach dung dich chta 2-clo-4-(1-xyclopropyl-3-tetrahydropyran-4-yl-
pyrazol-4-yl)oxy-pyridin (400mg, 1,2mmol), p-aminobenzonitril (219,9mg, 1,9mmol),
xesi cacbonat (568,5mg, 1,7mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen
(134,6mg, 0,23mmol) trong 1,4-dioxan (15mL) bang nito trong thdi gian 5 phut. Xir 1y
hdn hop thu duge bang paladi(Il)axetat (26,1mg, 0,12mmol) va lam sach bing nito
trong thoi gian 5 phtt. Pong kin Io va khudy & nhiét do 100°C trong thoi gian 2 gio,
tiép theo & nhiét do 80°C trong thoi gian cubi tudn. Lam maét xubng nhiét do trong
phong, loc qua nut loc CELITE® va rua bing 5% MeOH trong DCM. C6 dic phan
dich loc dé thu duge hop chét néu & tiéu d& (467mg; hiéu sudt 100%). MS (m/z): 402
(M+1).

Diéu ché cac hop chét sau co ban bing phuong phap trong vi du didu ché 42.

Nhirng thay dbi vé chét xtc va/hodc dung moi duge chi rd.

-25-



Bang 8:

24771

Vidu

diéu

Tén hoéa hoc

Cau truc

Dit li€u vat
ly
MS (m/z):

Chu giai

43

2-[5-[[4-[3-(2-
Pyridyl)-1-(2-
trimetylsilyletoxymet
yl)pyrazol-4-yl]oxy-
2-pyridyl]amino]-2-
pyridyl]propan-2-ol

519 (M+1)

Tris(dibenz
ylidenaxeto
n)dipaladi(0

), toluen

44

Metyl 4-[[4-(3-
xyclopropyl-1-
isopropyl-pyrazol-4-
yl)oxy-2-
pyridylJamino]pyridi

n-2-cacboxylat

394 (M+1)

Tris(dibenz
ylidenaxeto
n)dipaladi(0

), toluen

45

4-[[4-[1-Isopropyl-3-
(2-pyridyl)pyrazol-4-
yl]oxy-2-

pyridyl]amino]benzo

nitril

397 (M+1)

46

3-[[4-(1-
Xyclopropyl-3-
tetrahydropyran-4-yl-
pyrazol-4-yl)oxy-2-
pyridylJamino]benzo

nitril

402 (M+1)

47

4-[[4-(1-
Xyclopropyl-3-etyl-
pyrazol-4-yl)oxy-2-

346 (M+1)
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pyridyl]amino]benzo

nitril

48

4-[[4-[1-
(Diflometyl)-3-
tetrahydropyran-4-yl-
pyrazol-4-yl]oxy-2-
pyridyl]amino]benzo

nitril

412 (M+1)

49

N-[4-[1-(Diflometyl)-
3-tetrahydrofuran-3-
yl-pyrazol-4-yl]oxy-
2-pyridyl]pyridazin-

3-amin

375 (M+1)

Tris(dibenz

ylidenaxeto

n)dipaladi(0
)

50

2-[4-[[4-(1-
Xyclopropyl-3-
tetrahydrofuran-3-yl-
pyrazol-4-yl)oxy-2-
pyridyl]lamino]-2-
pyridyl]propan-2-ol

422 (M+1)

51

4-[[4-[3-Xyclobutyl-
1-
(diflometyl)pyrazol-
4-yl]oxy-2-
pyridyl]amino]benzo

nitril

382 (M+1)

52

3-[[4-[1-
(Diflometyl)-3-(2-
pyridyl)pyrazol-4-
yl]oxy-2-
pyridyl]lamino]benzo

nitril

405 (M+1)
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4-[14-(1,3- »
Dixyclopropylpyrazo %i?
N<]
3| Hyhoxy-2- NS 358 (M+1)
pyridyl]lamino]benzo \©\ |
nitril

Vidu 1

2-{4-[(4-{[1-Xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-yl]oxy } pyridin-
2-yl)amino]pyridin-2-yl}propan-2-ol

Phwong phap 1:

Lam sach dung dich chra 2-clo-4-(1-xyclopropyl-3-tetrahydropyran-4-yl-
pyrazol-4-yl)oxy-pyridin  (45,6g, 142,6mmol), 2-(4-amino-2-pyridyl)propan-2-ol
(26,0g, 171,1lmmol) va natri phenat (26,5g, 228,2mmol) trong 1,4-dioxan (456mL)
bing nito trong thoi gian 20 phat. Xi 1y hdn hop thu dugc bang 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (8,25g, 14,3mmol) va
bis(dibenzylidenaxeton)paladi (4,10g, 7,13mmol). Hbi luu trong thoi gian 21 gio. Lam
mat phan Ung xubng nhiét do trong phong va khudy qua dém. Loc qua nut loc
CELITE® va rtra bing DCM (500mL). Co dic phan dich loc trén silicagel. Tinh ché
bing phuong phap sdc ky cot silicagel bang 0-10% MeOH trong EtOAc. Co ddc cac
phan thich hgp va lam khé trong chén khong qua dém dé thu dugc hop chit néu & tiéu
dé (58,7g; hidu suit 91,7%). MS (m/z): 436 (M+1). Nhidu mé san phdm dugc tao ra
nhd st dung phuong phap néu trén. Hoa tan cac me két hop cta cac hop chét néu &
tieu d& (92,4g) trong EtOH (1L). Xir ly dung dich bang QUADRASIL® MP (100g,
1,0-1,5mmol/g) va lac hdn hop & nhiét do 60°C trong thoi gian 1 gid. Lam mat xubng
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nhiét do trong phong va loc dé loai bo cac chét ran. Co6 dic dé loai bé dung méi. Hoa
tan phan con lai trong EtOH (500mL) trong khi gia nhiét & nhiét d6 100°C. Tiép theo,
lam méat hdn hop tir tir xubng nhiét do trong phong va bd sung nude (500mL) mdt cach
tir tir. Lam lanh hdn hop xudng 5°C trong khi khudy. Tap hop chit rin bang cach loc
va lam khd trong chén khong & nhiét d6 45°C qua dém dé thu duoc hop chét néu & tidu
d& (81,8g). MS (m/z): 436 (M+1).

Phwong phap 2:

Hoa tan  2-clo-4-(1-xyclopropyl-3-tetrahydropyran-4-yl-pyrazol-4-yl)oxy-
pyridin (400mg, 1,2mmol) trong 1,4-dioxan (15mL) trong mot 1o nho. B6 sung 2-(4-
amino-2-pyridyl)propan-2-ol (266,5mg, 1,6mmol), xesi cacbonat (568,5mg, 1,7mmol),
4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (134,6mg, 0,23mmol) vao d6 va lam
sach bang nito trong thdi gian 5 phut. B6 sung paladi(IT)axetat (26,1mg, 0,12mmol)
vao d6 va 1am sach bing nito trong thoi gian 5 phut. Déng kin lo va khudy & nhiét do
100°C qua dém. Lam mat phan Ung xubng nhiét do trong phong, loc qua nut loc
CELITE® va rita bing 5% MeOH trong DCM. C6 dic va tinh ché bang phuong phap
sic ky pha dao (Redisep Rf Gold High Performance C18 Cot pha dao, 0-100% axit
formic/axetonitril (ACN) trong axit formic /nuéc). Co dic cac phén thich hop va lam
kho trong chén khéng dé thu dugc hop chét néu & tiéu d& (341mg; hiéu suét 67,3%).
MS (m/z): 436 (M+1).

Diéu ché cac hop chit sau co ban bang phuong phép 2 trong vi duy 1.

Nhiing thay dbi vé bazo, chit xuc tac, phéi tir va/hodc dung mdi duge chi rd.

Bing 9:
Dt liéu
Vi du , vat ly .
. Tén hoa hoc Cau truc Chu giai
sO MS
(m/z):
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N-(4-{[1-(Diflometyl)-
3-(pyridin-2-yl)-1H-
pyrazol-4-

yl]oxy }pyridin-2-yl)-6-

metoxypyridazin-3-amin

412
M+1)

bis(dibenzyl
idenaxeton)

paladi

N-(4-{[1-(Diflometyl)-
3-(pyridin-2-yl)-1H-
pyrazol-4-

ylJoxy }pyridin-2-yl)-2-
metoxypyrimidin-4-

amin

412
(M+1)

bis(dibenzyl
idenaxeton)

paladi

4-{[1-(Diflometyl)-3-
(pyridin-2-yl)-1H-
pyrazol-4-yl]oxy }-N-
(pyridin-2-yl)pyridin-2-

amin

381
(M+1)

6-Clo-N-(4-{[1-
xyclopropyl-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-

yl)pyridazin-3-amin

413
M+1)

N-(4-{[1-Xyclopropyl-
3-(tetrahydro-2H-pyran-
4-yl)-1H-pyrazol-4-
ylJoxy}pyridin-2-yl)-6-

metoxypyridazin-3-amin

409
(M+1)
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N-(4-{[1-Xyclopropyl-
3-(tetrahydro-2H-pyran-
4-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-yl)-6-

metylpyridazin-3-amin

393
(M+1)

N-(4-{[1-Xyclopropyl-
3-(tetrahydro-2H-pyran-
4-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-

yl)pyrazin-2-amin

379
(M+1)

2-(2-[(-T1-
Xyclopropyl-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-
ylJoxy }pyridin-2-
yl)amino]pyridin-4-
yl}propan-2-ol

436
(M+1)

10

4-{[1-(2,2-Difloetyl)-3-
(pyridin-2-yl)-1H-
pyrazol-4-yl]oxy}-N-(1-
metyl-1H-pyrazol-3-
yl)pyridin-2-amin

398
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton) |

paladi

11

4-{[1-(2,2-Difloetyl)-3-
(pyridin-2-yl)-1H-
pyrazol-4-yljoxy }-N-(1-
metyl-1H-pyrazol-4-
yl)pyridin-2-amin

398
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi
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2-{5-[(4-{[1-(2.2-
Difloetyl)-3-(pyridin-2-

natri phenat,

= F
” yl)-1H-pyrazol-4- N F 453 | bis(dibenzyl
yl]oxy}pyridin-2- HOS - - (M+1) | idenaxeton)
yl)amino]pyridin-2- s ) paladi
yl}propan-2-ol
4-{[1-(Diflometyl)-3- SN
ridin-2-yl)-1H- =N F bis(dibenzyl
(py y =N 384 ( y
13 pyrazol-4-yl]oxy }-N-(1- F idenaxeton)
X (M+1)
metyl-1H-pyrazol-5- N/@\ | paladi
yl)pyridin-2-amin |
4-{[1-(Diflometyl)-3-
o B\ L
(pyridin-2-yl)-1H- A N=N F bis(dibenzyl
N 384 ( Y
14 pyrazol-4-yl]oxy }-N-(1- F idenaxeton)
N (M+1)
metyl-1H-pyrazol-4- N paladi
yl)pyridin-2-amin
N-(4-{[1-(Diflometyl)- SN
l
3-(pyridin-2-yl)-1H- =N F bis(dibenzyl
(py y “Nv 380 ( y
15 pyrazol-4- F idenaxeton)
Ny S (M+1)
yl]oxy }pyridin-2- Py paladi
yl)pyridazin-3-amin
2-{6-[(4-{[1-
Xyclopropyl-3-(pyridin- 7Y
y 2-yl)-1H-pyrazol-4- g 429
yl]oxy}pyridin-2- 1=\ Z (M+1)

yl)amino]pyridin-3-
yl}propan-2-ol
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17

2-{5-[(4-{[1-
Xyclopropyl-3-(pyridin-
2-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

429
M+1)

18

2-{4-[(4-{[1-
Xyclopropyl-3-(pyridin-
2-yl)-1H-pyrazol-4-
yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

429
(M+1)

19

2-{6-[(4-{[ 1-(Propan-2-
yl)-3-(pyridin-2-yl)-1H-
pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-3-
yl}propan-2-ol

431
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi

20

1-Metyl-4-[(4-{[1-
(propan-2-yl)-3-
(pyridin-2-yl)-1H-
pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-2(1H)-

on

403
M+1)

21

N-(4-{[1-(Propan-2-yl)-
3-(pyridin-2-yl)-1H-
pyrazol-4-
yl]oxy}pyridin-2-

yl)pyridazin-3-amin

374
(M+1)
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22

N-{4-[(3-Tert-butyl-1-
xyclopropyl-1H-pyrazol-
4-yl)oxy]pyridin-2-

yl}pyridazin-3-amin

351
(M+1)

23

2-[5-({4-[(3-Tert-butyl-
1-xyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

408
M+1)

24

2-[4-({4-[(3-Tert-butyl-
1-xyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

408
(M+1)

25

2-[4-({4-[(1-
Xyclopropyl-3-etyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

380
(M+1)

26

4-{[3-Xyclopropyl-1-
(diflometyl)-1H-pyrazol-
4-yl]oxy}-N-(1-metyl-
1H-pyrazol-4-yl)pyridin-

2-amin

347
(M+1)

bis(dibenzyl
idenaxeton)

paladi
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27

2-{4-[(4-{[3-
Xyclopropyl-1-(2,2-
difloetyl)-1H-pyrazol-4-
yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

416
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi

28

N-(4-{[3-Xyclopropyl-
1-(diflometyl)-1H-
pyrazol-4-

yl]oxy }pyridin-2-
yl)pyridazin-3-amin

345
(M+1)

bis(dibenzyl
idenaxeton)

paladi

29

4-({4-[(1,3-
Dixyclopropyl-1H-
pyrazol-4-
yl)oxy|pyridin-2-
yl}amino)-1-
metylpyrimidin-2(1H)-

on

365
(M+1)

30

4-[(1,3-Dixyclopropyl-
1H-pyrazol-4-yl)oxy]-N-
(1-metyl-1H-pyrazol-3-
yl)pyridin-2-amin

337
(M+1)

31

2-[6-({4-[(1,3-
Dixyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-3-
yl]propan-2-ol

392
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi
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4-[(1,3-Dixyclopropyl-

natri phenat,

o
1 1H-pyrazol-4-yl)oxy]-N- N< 337 bis(dibenzyl
(1-metyl-1H-pyrazol-4- @ N/(% (M+1) | idenaxeton)
N .
yl)pyridin-2-amin paladi
4-({4-[(1,3- bis(dibenzyl
Dixyclopropyl-1H- A/‘:/ idenaxeton)
=N
33 pyrazol-4- N< 364 paladi,
yl)oxy]pyridin-2- \NK/%\ B (M+1) toluen/N-
~ _
yl}amino)-1- metylpyrroli
metylpyridin-2(1H)-on done
N-{4-[(1,3-
Dixyclopropyl-1H- %\I
34 . li : M 332
razol-4-
py N | Ne 5 (M+1)
yl)oxy]pyridin-2- z 2
yl}pyridazin-3-amin
2-{4-[(4-{[1-(2,2-
Difloetyl)-3-(tetrahydro- .
N R natri phenat,
2H-pyran-4-yl)-1H- = N_)\ F o
= 460 bis(dibenzyl
35 pyrazol-4- _ .
o 1] (M+1) | idenaxeton)
yl]oxy}pyridin-2- N S _
H paladi
yl)amino]pyridin-2-
yl}propan-2-ol
N-(4-{[1-(Diflometyl)-
3-(tetrahydro-2H-pyran- _N F bis(dibenzyl
6 4 (1 1Hy 1 iy ROLHF 38 'd( Zy)
3 -yl)-1H-pyrazol-4- idenaxeton
yD)-1H-py N L M+) '
yl]oxy}pyridin-2- | paladi

yl)pyridazin-3-amin
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37

4-{[1-Xyclopropyl-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-
yl]oxy}-N-(1-metyl-1H-
pyrazol-5-yl)pyridin-2-

amin

381
(M+1)

bis(dibenzyl
idenaxeton)

paladi

38

4-{[1-Xyclopropyl-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-
yl]oxy}-N-(1-metyl-1H-
pyrazol-4-yl)pyridin-2-

amin

381
(M+1)

bis(dibenzyl
idenaxeton)

paladi

39

4-[(4-{[1-Xyclopropyl-
3-(tetrahydro-2H-pyran-
4-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]-1-

metylpyridin-2(1H)-on

408
(M+1)

40

N-(4-{[1-Xyclopropyl-
3-(tetrahydro-2H-pyran-
4-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-

yl)pyridazin-3-amin

379
(M+1)

41

4-[(4-{[1-Xyclopropyl-
3-(tetrahydrofuran-3-yl)-
1H-pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]-1-
metylpyridin-2(1H)-on

394
(M+1)
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42

N-[4-({1-Xyclopropyl-
3-(tetrahydrofuran-3-yl)-
1H-pyrazol-4-
yl}oxy)pyridin-2-
yl]pyridazin-3-amin,

chét déng phan 2

365
(M+1)

43

N-[4-({1-Xyclopropyl-
3-(tetrahydrofuran-3-yl)-
1H-pyrazol-4-
yl}oxy)pyridin-2-
yl]pyridazin-3-amin,

chét déng phan 1

365
(M+1)

44

2-{5-[(4-{[1-
Xyclopropyl-3-
(tetrahydrofuran-3-yl)-
1H-pyrazol-4-

yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

422
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi

45

2-{5-[(4-{13-
Xyclobutyl-1-
(diflometyl)-1H-pyrazol-
4-ylloxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

416
(M+1)

46

2-[5-({4-[(3-Xyclobutyl-
1-xyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

406
M+1)
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47

2-{5-[(4-{[1-
(Diflometyl)-3-(pyridin-
2-yl)-1H-pyrazol-4-

yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

439
M+1)

48

2-{4-[(4-{[1-
(Diflometyl)-3-(pyridin-
2-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

439
(M+1)

49

2-{5-[(4-{[1-(Propan-2-
y1)-3-(pyridin-2-yl)-1H-
pyrazol-4-

yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

431
(M+1)

50

2-{4-[(4-{[1-(Propan-2-
yD)-3-(pyridin-2-yl)-1H-
pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

431
(M+1)

51

2-{5-[(4-{[3-
Xyclopropyl-1-

(diflometyl)-1H-pyrazol-

4-yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

402
M+1)

-30-
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52

2- (A-[-{3-
Xyclopropyl-1-
(diflometyl)-1H-pyrazol-
4-yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

402
(M+1)

53

2-[5-({4-[(1,3-
Dixyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

392
(M+1)

54

2-[4-({4-[(1,3-
Dixyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

392
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi

55

2-{5-[(4-{[3-
Xyclopropyl-1-(propan-
2-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

394
(M+1)

natri phenat,
bis(dibenzyl
idenaxeton)

paladi

56

2-(5-[4-{[1-
(Diflometyl)-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-

yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

446
(M+1)
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57

2-{(4-[(-{[1-
(Diflometyl)-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-
yl]oxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

446
(M+1)

58

2-{5-[(4-{[1-
Xyclopropyl-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

436
(M+1)

59

2-{4-[(4-{[1-(Propan-2-
yl)-3-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazol-
4-ylloxy }pyridin-2-
yl)amino]pyridin-2-
yl}propan-2-ol

438
(M+1)

60

2-[4-({4-[(3-Xyclobutyl-
1-xyclopropyl-1H-
pyrazol-4-
yl)oxy]pyridin-2-
yl}amino)pyridin-2-
yl]propan-2-ol

406
(M+1)

bis(dibenzyl
idenaxeton)

paladi

61

2- {41 {[3-
Xyclobutyl-1-(propan-2-
yl)-1H-pyrazol-4-
yl]oxy }pyridin-2-
yl)amino]pyridin-2-

408
(M+1)
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yl}propan-2-ol

Vi du 62

4-[(4-{[1-Xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-2-

yl)amino]benzamit

i
NH, SVARN

B6 sung kali cacbonat (80,4mg, 0,58mmol) vao dung dich chira 4-[[4-(1-
xyclopropyl-3-tetrahydropyran-4-yl-pyrazol-4-yl)oxy-2-pyridylJamino]benzonitril
(467mg, 1,16mmol) trong DMSO (5SmL). B6 sung 30% hydro peroxit (1,77mL,
17,45mmol) vao d6 va khudy hdn hop phan tng & nhiét d0 mdi truong qua dém. Pha
lodng bing nudc va chiét bang DCM 4 lan. Két hop céc 16p hitu co va rira bang nudc
natri clorua bdo hoa. Lam khd trén natri sulfat khan. Loc hdn hop v ¢ dic phan dich
loc trong diéu kién ap sudt giam. Tinh ché phan con lai bang phwong phép sic ky pha
déo (Redisep Rf Gold High Performance C18 Cot dao pha, 0-100% axit formic/ACN
trong axit formic/nudc) dé thu dwoc hop chit néu & tiéu d& (220mg; hiéu suét 45,9%).
MS (m/z): 420 (M+1).

Diéu ché cac hop chét sau co ban bang phuong phép trong vi dy 62.

Bang 10:
Dt liéu
Vi du ]
. Tén hoéa hoc Cau truc vat ly
sO
MS (m/z):
3-[(4-{[1-Xyclopropyl-3- O\/‘;
=N
tetrahydro-2H-pyran-4- N
6 | Y 420 (M+1)
yl)-1H-pyrazol-4- OY©\ B
yl]oxy }pyridin-2- NH,
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yl)amino]benzamit

64

3-[(4-{[1-(Propan-2-yl)-
3-(pyridin-2-yl)-1H-
pyrazol-4-
yl]oxy}pyridin-2-

yl)amino]benzamit

415 (M+1)

65

4-({4-[(1-Xyclopropyl-3-
etyl-1H-pyrazol-4-
yl)oxy]pyridin-2-

yl}amino)benzamit

364 (M+1)

66

4-[(4-{[1-(Diflometyl)-3-
(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-4-

yl]oxy }pyridin-2-

yl)amino]benzamit

430 (M+1)

67

4-[(4-{[3-Xyclobutyl-1-
(diflometyl)-1H-pyrazol-
4-yl]oxy }pyridin-2-

yl)amino]benzamit

400 (M+1)

68

3-[(4-{[1-(Diflometyl)-3-
(pyridin-2-yl)-1H-
pyrazol-4-
yl]oxy}pyridin-2-

yl)amino]benzamit

423 (M+1)

69

4-({4-[(1,3-
Dixyclopropyl-1H-
pyrazol-4-yl)oxy]|pyridin-

2-yl}amino)benzamit

376 (M+1)
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Vi du 70

2-{4-[(4-{[3-Xyclopropyl-1-(propan-2-yl)-1H-pyrazol-4-yl]oxy} pyridin-2-
yl)amino]pyridin-2-yl}propan-2-ol

i
Oyt

Lam sach dung dich chta metyl 4-[[4-(3-xyclopropyl-1-isopropyl-pyrazol-4-
yl)oxy-2-pyridyl]amino]pyridin-2-cacboxylat (298mg, 0,76mmol) trong THF (6mL)
trong mot gin kin bang nito. Bb sung metylmagie bromua (3M trong dietyl ete,
1,01mL, 3,03mmol) tung giot vao d6 va khudy hdn hop & nhiét do trong phong trong
thoi gian 2 gio. Co dic hdn hgp trong didu kién 4p suét giam va pha lodng phén con lai
bang DCM va dung dich nudc natri bicacbonat bdo hoa. Tach riéng 16p hiru co va
chiét 16p nudce bing DCM. Két hop céc 16p hitu co va rira bang nudc natri clorua bao
hoa. Lam kho trén natri sulfate, loc va ¢6 dic phan dich loc. Tinh ché bé‘mg phuong
phép sic ky cot silicagel béng 5-10% MeOH trong DCM dé thu dugc hop chét néu &
tiéu d& (160mg; hiéu suét 53,69%). MS (m/z): 394 (M+1).

Vi du 71

2-{5-[(4-{[3-(Pyridin-2-yl)-1H-pyrazol-4-yl]oxy} pyridin-2-yl)amino]pyridin-2-
yl}propan-2-ol

N
NN

H N
AN

Lam lanh dung dich chuoa 2-[5-[[4-[3-(2-Pyridyl)-1-(2-trimetylsilyletoxy-

NH

metyl)pyrazol-4-yl]oxy-2-pyridyl]Jamino]-2-pyridyl]propan-2-ol (500mg, 0,96mmol)
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trong axit trifloaxetic (3mL) xubng nhiét dd 0°C trong mdt chiu nudc da. B& sung
trietylsilan (ImL, 6,24mmol) vao d6. Khudy hdn hop phan ting & nhiét do trong phong
qua dém. C6 dic va tinh ché phan con lai bing phwong phap séic ky pha dao (Redisep
Rf Gold High Performance C18 Cot pha ddo, 0-100% amoni bicacbonat 10mM trong
ACN). Cb dic cac phan thich hop dé loai b6 ACN. Chiét hdn hop nudce con lai véi
DCM, tach riéng 16p hitu co va lam kho trén natri sulfat. Loc va cd dic phﬁn dich loc
trong didu kién 4p sudt giam dé thu duoc hop chit néu & tiéu dé (168mg; hidu suit
44,9%). MS (m/z): 389 (M+1).

Vi du 72

N-[4-({1-(Diflometyl)-3-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl} oxy)pyridin-2-
yl]pyridazin-3-amin, chat ddng phan 1

Tinh ché hén hop triét quang ctia N-[4-[1-(diflometyl)-3-tetrahydrofuran-3-yl-
pyrazol-4-ylloxy-2-pyridyl]pyridazin-3-amin (Vi du didu ché 49) bang phuong phap
séc ky khong déi xtng dé tao ra chét ddng phan ddi anh rira giai thtr nhét 1a hop chét
néu & tiéu dé&. MS (m/z): 375 (M+1).

Céac dilu kién tinh ché: CHIRALPAK® IC; Pha dong: 30% isopropanol chita
0,2% isopropyl amin trong cacbon dioxit; Téc @6 dong: 70g/phat; UVW: 280nm; Thoi
gian duy tri: 3,93 phut.

Diéu ché hop chit sau co ban bang phuong phap trong vi du 72.

Céc didu kién tinh ché thay thé duogc chi 18.

Bang 11:
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Dt
Vidu . S
. Tén hoa hoc Cau truc Cac dicu kién liéu
sO
vat ly

2-(5-{[4-({1- CHIRALCEL®

Xyclopropyl-3- OJ-H; Pha dong:
(tetrahydrofuran-3- 20% EtOH trong MS

=N .

3 yl)-1H-pyrazol-4- ®LN—<] heptan; Toc do (m/z):
yl}oxy)pyridin-2- HOJ<©\ & dong: 425 422
yl]amino}pyridin-2- mL/phat; UVW: | (M+1)
yl)propan-2-ol, chat 280nm; Thoi gian
ddng phan 1 duy tri: 17,39 phut
2-(5-{[4-({1- CHIRALCEL®
Xyclopropyl-3- OJ-H; Pha dong:
(tetrahydrofuran-3- %N_q 20% EtOH trong MS

24 yl)-1H-pyrazol-4- h heptan; Téc do (m/z):

HO N
yl}oxy)pyridin-2- J<©\ Lo dong: 425 422
yl]amino}pyridin-2- mL/phat; UVW: | (M+1)
yl)propan-2-ol, chét 280nm; Thoi gian
ddng phan 2 duy tri: 21,55 phut
CHIRALCEL®
OJ-H; Pha dong:
2-(4-{[4-({1- |
Xvel 13 20% isopropanol
clopropyl-3-
yelopropy chtra 0,2%
(tetrahydrofuran-3- % _ _ MS
=N isopropyl amin
yl)-1H-pyrazol-4- N (m/z):
75 | Jpyridin2 trong cacbon 40
oxy)pyridin-2- N = ,
ylyoxypy Y@ L dioxit; Téc do
yl]amino}pyridin-2- | HO (M+1)

yl)propan-2-ol, chét
ddng phan 1

dong: 70g/phut;
UVW: 225nm;
Thoi gian duy tri:
2,67 phut
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CHIRALCEL®
2-(4-{[4-({1- OJ-H; Pha dong:
20% isopropanol
Xyclopropyl-3- o
chtra 0,
(tetrahydrofuran-3- 0 MS
N isopropyl amin
76 o M trong cacbon (m/z):
YI}OXy)pyrldln-Z- I X | X fio T’ ; 429
Z 1 ioxit; Toc do
ylJamino}pyridin-2- | HO (M+1)
£ dong: 70g/phut;
yl)propan-2-ol, chat Uviv ;é 5p
’ : nm;
dong phén 2
Thoi gian duy tri:
3,59 phut

Phwong thire tip hop nhiéu xa bét tia X trong cac vi du tir 77 dén 79

Thu 14y c4c mo hinh XRD clia céc chat ran két tinh trén nhiéu xa ké bot tia X
Bruker D4 Endeavor, dugc trang bi nguén CuKa (A = 1,54060 A) va by do Vantec,
van hanh tai di¢n thé 35kV va 50mA. Quét miu & goc 20 nim trong khoang tir 4 dén
40°, v4i ¢o budce 1a 0,009° vé gbc 20 va tbc do quét 1a 0,5 gidy/budce, va véi su phan
ky 0,6mm, chéng tan xa cb dinh 5,28 va cac khe do 9,5mm. Dat bot khd 1én gid gilr
mau thach anh va thu duoc bé mit nhin str dung 1am kinh thiy tinh. Tap hgp cdc md

hinh nhifu xa cua dang tinh thé & nhiét do moi truong va do 4m tuong dbi.
Vidu 77

2-{4-[(4-{[1-Xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-
2-yl)amino]pyridin-2-yl}propan-2-ol, (2Z)-but-2-enedioat (1:1)

Ve
N
X X
;(@\ L | oH
HO OH

0

B6 sung 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
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yl]oxy }pyridin-2-yl)amino]pyridin-2-yl}propan-2-ol (142mg) trong ACN (2mL). Chét
rin hoa tan hoan toan trong khi khudy & nhiét d6 80°C/1000 vong/phut. B sung axit
maleic (48mg, 1,20 duong lugng, trong ImL. ACN & nhiét 4§ 80°C) vao dung dich thu
dugce. Hon hop ban ddu dang duc vin nhung nhanh chéng trd thanh dung dich trong
mau. Ngimg gia nhiét va khudy. Lam mat dung dich xubng nhiét d6 trong phong. B
sung 2mL ACN khéc dé tao huyén phu chét rin. Tach riéng chit rin mau tring bing
cach loc chan khong va lam kho chét rén tai chd trén dung cu loc trong thoi gian 15
phut dudi dong khong khi. Lam khé chét rin thu dugc trong ti siy chan khong & nhiét
d6 65°C qua dém dé tao ra hop chét néu & tidu dé (132mg, hiéu sudt 73,4%). Ty 1& %
theo 1y thuyét cuia ion axit maleic trong mudi tao ra ddi véi mudi don 13 21,0%. Phan
tich ion ddi bang phuong phap HPLC khéng dinh rang, ty 1& % thuc tién cta ion axit

maleic trong mudi tao ra la 17,2%. Phan tich ion ddi chi ra mubi don.
Nhiéu xa bt tia X ctia vi du 77

Mau diéu ché cua vi du 77 duoc dic trung bdi mo hinh XRD sir dung chiéu xa
CuKa c6 céc dinh nhiu xa (céc gia tri 2-theta) nhu dugc md ta trong Bang 13 duéi
day, va dac biét 1a c6 cac dinh tai 9,6° két hop véi mot hoidc nhiéu dinh duge chon tir

nhom gém 12,5°,17,5°, va 16,9°; v6i d§ dung sai vé cac gbc nhiu xa 13 0,2 do.

Bang 12: Céc dinh nhiéu xa bot tia X ctia vi du 77

DPinh | Goc (°2-Theta) +/- 0,2° | Cudng do twong dbi (% cua dinh c6 cudng do cao nhat)
1 9,6 100,0
2 12,5 88,2
3 17,5 74,4
4 16,9 55,8
5 12,9 54,0
6 20,1 45,9
7 21,5 44,1
8 19,2 36,4
9 20,9 35,5
10 23,5 32,0
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Vidu 78

2-{4-[(4-{[1-Xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-
2-yl)amino]pyridin-2-yl} propan-2-bl, metansulfonat (1:1)

Vo
N<]

A X 0. .0
HO

B6 sung 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
yl]Joxy}pyridin-2-yl)amino]pyridin-2-yl}propan-2-ol (113mg) trong axeton (2mL).
Chét rén hoa tan hoan toan trong khi khudy & nhiét d6 60°C/1000 vong/phut. BS sung
axit metansulfonic (21puL, 1,24 duong lugng) vao dung dich tao ra. Ngiing gia nhiét va
khudy. Lam mat dung dich xudng nhiét d6 trong phong. B6 sung 3mL axeton nita dé
tao huyén phu chit rin. T4ch riéng chit rdn mau tring bang cach loc chan khéng va
1am kho chét rin tai chd trén dung cu loc trong thdi gian 15 phat dudi dong khong khi.
Lam kho chét rén thu duge trong ti siy chan khong & nhiét 6 65°C qua dém dé tao ra
hop chét néu & tiéu dé (87mg, hiéu suét 63,08%). Ty 1¢ % theo 1y thuyét ctia ion axit
metansulfonic trong mudi tao ra ddi voi mudi don 13 18,1%. Phan tich ion dbi bing
phuong phap HPLC khéng dinh ring, ty 18 % thuc tién cia ion axit metansulfonic &

mudi tao ra 1 16,2%. Phan tich ion d6i chi ra mudi don.
Nhiéu xa bot tia X ctia vi du 78

Mau diéu ché cua vi du 78 duoc dic trung bdi mo hinh XRD st dung chiéu xa
CuKa c6 cac dinh nhiéu xa (cac gid tri 2-theta) nhu dwgc mo ta trong Bang 14 dudi
day, va ddc biét 1a c6 céc dinh tai 7,0° Kkét hop v4i mot hodc nhiéu dinh duoc chon tir

nhom gém 14,1°, 10,8°, va 18,6°; v6i d0 dung sai vé cac g6c nhidu xa 12 0,2 do.

Bang 13: Cac dinh nhiéu xa bot tia X cia vi du 78

Pinh | Géc (°2-Theta) +/- 0,2° | Cudng do twong ddi (% ctia dinh c6 cudng do cao nhét)

1 7,0 100,0

2 14,1 93,2
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3 10,8 73,6
4 18,6 66,1
5 15,9 61,4
6 19,7 60,7
7 5.4 49,2
8 7,9 49,1
9 4,5 48,1
10 17,8 47,6

Vi du 79

2-{4-[(4-{[1-Xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-
2-yl)amino]pyridin-2-yl}propan-2-ol 4-metylbenzensulfonat (1:1)

550

B6 sung 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
yl]oxy}pyridin-2-yl)amino]pyridin-2-yl}propan-2-ol (122mg) trong EtOAc (2mL).
Hoa tan chét rin hoan toan trong khi khudy & nhiét do 80°C/1000 vong/phit. B sung
monohydrat clia axit p-toluensulfonic (1,23 duong luong, trong ImL EtOAc & nhi€t do
80°C) vao dung dich tao ra. Tao huyén phu dic hdn hop & nhiét do 80°C/1000
vong/phut trong thoi gian 30 phut. Ngung gia nhi€t va tiép tuc khudy hdn hop tai toc
d6 1000 vong/phut khi 1am mat xudng nhiét do trong phong. Tach riéng chét rin mau
trang thu duoc bang céach loc chan khong va 1am kho chét rén tai chd trén dung cu loc
trong thoi gian 15 phat dudi dong khong khi. Lam kho chét rn thu dugc trong tu sdy
chan khong & nhiét do 65°C qua dém dé tao ra hop chét néu & tiéu dé (159mg, hiéu
sudt 93,40%). Ty 1& % theo ly thuyét cua ion axit p-toluensulfonic & mubi tao ra dbi

véi mubi don 13 29,3%. Phan tich ion déi bing phuong phap HPLC khéng dinh ring,
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ty 1€ % thuc tién cua ion axit p-toluensulfonic & mubi tao ra 13 28,3%. Phan tich ion

dbi chi ra mubi don.
Nhiéu xa bét tia X ciia vi du 79

Mau diéu ché cua vi du 79 duogc dic trung bédi mo hinh XRD st dung chiéu xa
CuKa c6 cac dinh nhidu xa (cac gia tri 2-theta) nhu duoc mo ta trong Bang 15 duéi

day, va déc biét 1a c6 céc dinh tai 17,8° két hop véi mot hodc nhiéu dinh dugc chon tir

nhém gém 19,7°, 18,4°, va 22,0°; véi do dung sai vé céc géc nhidu xa 13 0,2 do.

Bang 14: Cac dinh nhiéu xa bot tia X cia vi du 79

Dinh | Géc (°2-Theta) +/- 0,2° | Cudng d6 twong doi (% ciia dinh ¢6 cudng d6 cao nhat)

1 17,8 100,0
2 19,7 78,0
3 18,4 65,8
4 22,0 53,0
5 20,3 50,5
6 10,1 48,0
7 16,4 | 46,5
8 11,5 24,6
9 7,4 14,2
10 7,8 13,1

Su truyén tin hiéu thong qua con dudng TGFB két hop véi sy tién trién clia ung
thu va khéi u & nhidu ddu hiéu (Elliott et. al. (2005) J Clin Oncol 23:2078; Levy et. al.
(2006) Xytokin & Growth Factor Rev 17:41-58). Co nhiéu loai ung thu trong do, cac
phdi t& TGFB duoc tao ra bdi khéi u hodc béi chit dém trong mdi truong vi mod cia
khéi u c6 thé tham gia vao su tién trién cta khéi u. Cac té bao ung thu tién liét tuyén
cta chudt MATLyLu (Steiner and Barrack (1992) Mol. Endocrinol 6:15-25) va céac té
bao ung thu va cia ngudi MCF-7 (Arteaga, et al. (1993) Cell Growth and Differ.
4:193-201) tr& nén d& tao khdi u va d& di cin hon sau khi chuyén nhiém béng vecto

bidu hién TGFB1 chudt. TGF-B1 duoc két hop véi su tao mach, sy di cén va tién lugng
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x4u trong ung thu tién liét tuyén va ung thu da day tién trién & nguoi (Wikstrom, P., et
al. (1998) Prostate 37: 19-29; Saito, H. et al. (1999) Cancer 86: 1455-1462). Trong
ung thu vu, tién lugng x4u dugc két hop voi TGF-p ting cao (Dickson, et al. (1987)
Proc. Natl. Acad. Sci. USA 84:837-841; Kasid, et al. (1987) Cancer Res. 47:5733-
5738; Daly, et al. (1990) J. Cell Biochem. 43:199-211; Barrett-Lee, et al. (1990) Br. J
Cancer 61:612-617; King, et al. (1989) J. Steroid Biochem. 34:133-138; Welch, et al.
(1990) Proc. Natl. Acad. Sci. USA 87:7678-7682; Walker, et al. (1992) Eur. J. Cancer
238:641-644) va su kich thich TGF-B1 béi viéce didu tri bing tamoxifen (Butta, et al.
(1992) Cancer Res. 52:4261- 4264) da dugc két hop v6i sy thit bai clia viéc diéu tri
bing tamoxifen trong ung thu va (Thompson, et al. (1991) Br. J. Cancer 63:609-614).
Cac khang thé khang TGFB1 trc ché sy phat trién cia céc t€ bao ung thu vi ngudi
MDA-231 & chudt thiéu tuyén Gc (Arteaga, et al. (1993) J. Clin. Invest. 92:2569-
2576), viéc diéu tri trong quan voi sy gia ting hoat tinh cta té bao sat thu ty nhién &
lach. Céc té bao CHO chuyén nhiém bang TGFB1 tiém tang cling thé hién giam hoat
tinh NK va ting phat trién khéi u & chudt thiéu hut mién dich (Wallick, et al. (1990) J.
Exp. Med. 172:1777-1784). Do d6, TGF-p tiét ra bdi cac khdi u via ¢6 thé gy ra sy tc
ché mién dich - ndi tiét. Nong d6 cao trong huyét twong ctia TGFB1 da duoc chimg
minh 13 chi ra tién luong x4u dbi v6i cac bénh nhéan ung thu va tién trién (Anscher, et
al. (1993) N. Engl. J. Med. 328:1592-1598). Nhitng bénh nhan c¢6 TGFf luu hanh cao
trude khi hoa tri liéu lidu cao va ghép tity xuong tw than c6 nguy co cao vé bénh tic
tinh mach gan (15-50% trong tdng sd tit ca bénh nhan véi ty 1€ ti vong 1én dén 50%)
va viém phdi k& tu phét (40-60% trong tbng s tit ca bénh nhan). Ngu y cia cac phat
hién nay 12 & chd, 1) mirc ndng do TGFP ting cao trong huyét trong c6 thé duoc sir
dung dé nhan dién céc bénh nhan c6 nguy co va 2) viéc lam gidm sy truyén tin hiéu
TGFP c6 thé 1am giam ty 1& bénh va ty 1& tr vong ctia cac didu tri phd bién nay ¢ bénh
nhan ung thu vi.

Nhirng cong bd gin day ciing da goi y rang, su truyén tin hiéu TGFB c6 thé
déng vai trd quan trong trong viéc dua tinh khang khdi u thanh tidu chuin cta cac liéu
phéap diéu tri cham séc, bao gbm lidu phéap hoa tri liéu va cac tyrosine kinaza thy thé

(W02012138783). Cy thé, trong ung thu dai trang, ddu 4n biéu hién gen dic hiéu da
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dugc chirng minh dé phén 18p nhém bénh nhén 1a nhitng nguodi khéng lai cac didu tri
hang ddu thong thudng. Cac té bao khdi u nay 14y lai dugc do nhay véi liéu phap didu
tri khi con duong TGFP dugc phong bé bing chét (rc ché phan tir nho dic hiéu
TGFBRI (Huang, et. al. (2012) Cell 151:937-950; Sadanandam et. al. (2013) Nat Med
19:619-625; Vermeulen et. al. (2013) Nat Ned 19:614-618; Roepman et. al. (2014)
134:552-562).

Hbi ching rbi loan sinh tiy (MDS) 14 cic rdi loan v& hé tao huyét trong éng tiy
xuong va dugc dic trung bodi sy san xuét khong hidu qua cic té bao tily xwong. MDS
lién quan véi nhitng thay ddi cia con dudng TGFB duoc biéu thi bang cac mic ndng
d6 SMAD?7 thip. SMAD7 1a mdt SMAD trc ché n6 c¢6 chirc ning trc ché sy truyén tin
hiéu SMAD trung gian bdi TGFP va & phia ha luu cua sy truyén tin hiéu duogc kich
hoat boi phdi tir thong qua TGFBRI va TGFRIL Do do, sy biéu hién qua mirc cua
SMAD?7 dugc cho 1a dan dén sy kich hoat qua muc sy truyén tin hiéu TGFB & MDS,
va kiéu hinh nay c6 thé 1am d4o nguoc dugc nho didu tri bang chét @rc ché phan tir nho
TGFBRI (Zhou et. al. (2011) Cancer Res. 71:955-963). Tuong tw, trong u nguyén bao
thin kinh dém (GBM), cac murc phdi tr TGFP ting cao va c6 lién quan dén sy tién
trién cua bénh. Tac nhan trji lidu oligonucleotit d6i nghia, AP1002, da dugc ching
minh ¢6 hoat tinh tiém ting & mdt nhém nho bénh nhan GBM (Bogdahn et. al. (2011).
Curr Pharm Biotechnol). Trong ung thu héc t4, viéc kich hoat truyén tin hiéu ciia con
duong TGFP ciing c6 lién quan dén tinh khéng d6i v6i cac chét e ché BRAF va MEK
(Sun et. al. (2014) Nature. 508:118-122).

Nhidu té bao 4c tinh tiét ra yéu t6 tang truong chuyén dang-p (TGF-B), mot chét
trc ché mién dich hiéu qué, cho thiy ring, su san xuit TGFB c6 thé biéu thi mot co ché
trdn thoat khéi u quan trong khéi sy gidm sat mién dich cta vat chi (Flavell et. al.
(2010) Nat Rev Immunol 10:554-567; Kast et. al. (1999) Leukemia 13:1188-1199).
Viéc thiét 1ap mot quén thé nho bach cu véi sy truyén tin hiéu TGFp bi gidn doan &
vat chii mang khdi u tao ra phuong tién tim tang cho liéu phap mién dich diéu trj ung
thu ri€ng bi€t hoac két hop v6i mot hodc nhiéu lidu phép mién dich khac, vi du két hop
v6i mot hodc nhiéu chét ttc ché PD-1 nhu nivolumab, pembrolizumab, cac chét (rc ché

PD-L1, cac vidcxin ung thu, va cac phan tir lién két mién dich song dic hiéu nhu
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IMCgp100. Phéi tt TGFB tao ra boi cac té bao lymphd di dwgc chimg minh vé
phuong dién tién 1am sang 14 d6i khang v6i sy giam sat mién dich khéi u (Donkor et.
al. (2012) Development. Oncoimmunology 1:162-171, Donkor et. al. (2011) Cytokine
Immunity 35:123-134); viéc pha v& truc ndy dd dugc ching minh vé phuong dién tién
1am sang 1a tao ra loi ich chéng khéi u & cac miu chudt va in vitro (Zhong et. al.
(2010) Cancer Res 16:1191-1205; Petrausch et. al. (2009) J Immunol 183:3682-3689);
Wakefield et. al. (2013) Nat. Rev Cancer 13:328-341). Mot mau dong vat chuyén gen
v6i sy truyén tin hiéu TGFp bi pha v& & céc t€ bao T c6 kha ning tiét trir khéi u
lympho biéu hién qua mic TGFB gay chét thong thuong, EL4 (Gorelik va Flavell,
(2001) Nature Medicine 7(10): 1118-1122). Su diéu hoa theo huéng gidm dbi véi sy
tiét TGFP trong céc t& bao khéi u din dén sw phuc hdi kha nang sinh mién dich & vat
chu, trong khi tinh khong nhay cua té bao T voi TGFB dan dén ting biét hoa va kha
ning ty mién dich, cac yéu td ¢l qué trinh nay c6 thé cn thiét d& chién d4u véi cac
khdi u biéu hién khang nguyén tu than & vat chi duge dung nap. Cac tac dung tc ché
mién dich ciia TGFp cling ¢6 lién quan t6i quan thé bénh nhan bi HIV véi dép tGng
mién dich du doan thip hon dua vao s lugng té bio T CD4/CD8 clia ho (Garba, et al.
J. Immunology (2002) 168: 2247-2254). Khéang thé trung hoa TGFB c6 kha ning dao
ngugc tac dung trong nudi cy, cho thiy rang, cac chit trc ché su truyén tin hiéu TGFp
c6 thé hitu ich trong viéc 1am dao ngugc sy Gc ché mién dich c6 mit trong nhém bénh

nhan bi HIV nay.

O cac giai doan phét sinh ung thu sém nhit, TGFBI c6 thé tac dong nhu mot
chét trc ché khéi u hidu qua va c6 thé trung gian cho céc tic dong cuia mot s6 thudc hoa
du phong. Tuy nhién, tai thoi diém nao d6 trong qué trinh phat trién va tién trién coa
cac khéi u 4c tinh, cac té bao khdi u hinh nhu thoat khoi sy e ché ting truéng phy
thudc TGFp song song voi su xuét hién TGFp c6 hoat tinh sinh hoc trong moi trudong
vi mo. Céc vai trd kép te ché khdi u /thuc ddy khdi u ctia TGFp da dugce giai thich rd
rang nhét trong hé chuyén gen biéu hién qué micc TGFp trong céc té bao simg. Trong
khi cac gen chuyén c6 tinh khéng t6t hon v6i sy hinh thanh cac ton thuong da lanh
tinh, ty 1& bién dbi c6 tinh di can trong céc gen chuyén ting lén rit nhiéu (Cui, et al

(1996) Cell 86(4):531-42). Sur séan xuét TGFB1 bdi céc té bao 4c tinh trong céc khédi u
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nguyén phat hinh nhu ting 1én véi cac giai doan tién trién cua sy tién trién ctia khéi u.
Céc nghién ctru ¢ nhidu bénh ung thu biéu md chinh cho thiy ring, su gia ting san
xuit TGFPB bdi cac ung thu & ngudi x4y ra nhu mot su kién trong d6i mudn trong qua
trinh tién trién ctia khéi u. Ngoai ra, TGFB két hop khéi u nay cung cip cho cac té bao
khéi u mét loi thé chon loc va thic day su tién trién cia khéi u. Tac dung cua TGF
1én cac tuong tac t& bao/té bao va té bao/chit dém din dén xu hudng xam nhép va di
can tang cao hon. TGFP két hop khdi u c6 thé cho phép cac té bao khéi u tranh duge
su giam sat mién dich vi n6 13 chét &rc ché hiéu qua su nhan rong dong cia céc té bao
lymphd hoat héa. TGFp ciing d4 dugc ching minh 13 e ché su san xuét angiostatin.
Céc phuong thic didu tri ung thu nhw liéu phap xa tri va héa tri liéu kich thich sy san
xudt TGF( hoat hoa trong khéi u, bang cach d6 lya chon sy phat trién quéa nhanh cia
cac té bao 4c tinh ma chung khéang lai cac tac dung we ché phat trién TGFB. Do d6, cac
diéu tri chdng ung thu nay lam gia ting nguy co va ddy nhanh su phét trién cac khéi u
v6i sy ting trudng va tinh xAm nhép cao. Trong tinh hudng nay, cac thubc nhdm vao
sur truyén tin hi€u qua trung gian TGF c6 thé 1a chién luoc didu tri rat hiéu qud. Tinh
khang cia céc té bao khdi u v6i TGFp da dugc chimg minh 13 1am mét nhiéu tic dung
gay doc té bao cua lidu phap xa tri va héa tri liéu va su hoat hoa phu thudc didu tri cua
TGFp trong chit dém tham chi c6 thé c6 hai vi n6 khién cho mdi truong vi mo cé loi
hon cho su tién trién ctia khéi u va gép phan lam ton thwong md din dén xo hoa. Su
phat trién cac thudc e ché truyén tin hiéu TGFp chéc chén gitp ich cho viéc diéu tri

ung thu tién trién riéng biét va két hop vdi cac lidu phap khac.

Ngoai ra, da biét trong linh vuc rang, su truyén tin hiéu TGFp c6 lién quan dén
céc tinh trang xo hda nhu xo gan va bénh than mén tinh. Vi dy, xem trong Ueha S, et.
al. 2012. Front Immunol. 3:71. Cellular and molecular mechanisms of chronic
inflammation-associated organ fibrosis; Bottinger et al. 2002. J Amer Soc Nephrol.
13:2600. TGF-B Signaling in Renal Disease; Trachtman H., et al. 2011. Kidney
International 79:1236. A phase 1, single-dose study of fresolimumab, an anti-TGF-f
antibody, in treatment-resistant primary focal segmental glomerulosclerosis; va xem
trong Rosenbloom J, et. al. 2010. Narrative review: fibrotic diseases: cellular and

molecular mechanisms and novel therapies. Ann Intern Med 152: 159-166.
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Céc thtr nghiém sau chiimg minh ring, cac hop chit minh hoa trc ché TGFBR1

trong thir nghiém phan tich sinh hoa, & muc t€ bao va & dong vt miu.
Thir nghiém phan tich sinh héa vé hoat tinh TGFpR1

Muc dich cuia thir nghiém in vitro nay 1a nhim dé nhéan dién céc hop chit ma
ching e ché TGFBR1.

Sw biéu hién va tinh ché protein

Pua trinh ty nucleotit ma héa céc axit amin tir 200 dén 503 ctia TGFPR1 nguoi
(NM_004612,2) v6i axit amin Thr tai vi tri 204 dwoc chuyén thanh Asp vio trong
vecto PFASTBAC™] (Invitrogen, Cat# 10360-014) c6 dudi HIS tén cung N. Tao ra
baculovirut theo phuong thirc trong hé biéu hién BAC-TO-BAC® (Invitrogen, Cat#
10359-016). Gay nhiém cac t& bao Sf9 v6i mat do 1,5 x 106 té bao/mL si dung 15mL
virut P1 trén lit méi trudng nudi cly va i & nhiét d 28°C trong thoi gian 48 gid. Thu
hoach céc té bao va bao quan & nhiét do -80°C dé tinh ché protein sau do. Tién hanh
tinh ché protein & nhiét do 4°C. Tao huyén phu cac vién két tir 2L moi truong nudi cdy
trong 100mL dung dich dém A (50mM Tris-HCI, pH8, 200mM NaCl, 1mM DTT,
5mM imidazol, 10% glyxerol) chtra 0,2% Triton X-100 va dung dich hdn hop chét wc
ché proteaza khong chira EDTA diy du ctia Roche va tién hanh déng nhit héa. Lam
" trong cé4c dich phan giai té bao bang cach ly tAm trong roto Bechman JA-18 trong thoi
gian 45 phut & tbc d6 16500 vong/phut. U 16p ndi trén bé mit v6i SmL nhya 4i tinh
kim loai Ni-NTA (Qiagen) trong thoi gian 3 gio. Ddt nhua Ién ¢t va rira bang dung
dich dém A. Tach rira protein HIS-TGFPR1(200-503)(T204D) véi gradient bang 0-
400mM imidazol trong dung dich dém A. Tép hop va cb dic cac phan chira HIS-
TGFBR1(200-503)(T204D) va nap 1én cot HiLoad 16.600 Superdex 200 (GE
Healthcare Bioscience). Tach rira cot bang dung dich dém bao quan (50mM Tris-HCl,
pH7,5, 150mM NaCl, ImM DTT). Tép hop va c6 ddc cac phin chia HIS-
TGFPR1(200-503)(T204D). Xac dinh ndng dd protein bing UV280. Phan chia protein
va bao quan & nhiét do -80°C.

Cdc diéu kién thir nghiém TR-FRET

U so b cac hop chét voi His-TGFPR1(200-503)(T204D) tai tb hop va céc
khang thé do Eu khang HIS (InVitrogen, Cat# PV5597) trong céc dia mau den hai nira.
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Pidu ché loat dung dich pha lodng hop chit tir ImM hop chét thir nghiém gbc trong
DMSO. Pha loang hang loat dung dich gbc 3 14n trong DMSO dé thu duoc dwong
cong pha loang 10 diém vdi cac ndng dd hop chét cudi ciing nim trong khoang tir
2uM dén 0,1nM. Nong d6 DMSO cudi ciing trong thir nghiém 1a 4%. Khéi d4u phan
ng bing viéc bd sung chit danh d4u kinaza (Kinase Tracer 178, Life Technologies
PR9080A, InVitrogen). Sau thoi gian 45 dén 60 phut, doc huynh quang trén thiét bi
doc dia.

Tinh toan % Gc ché cia nhém duge didu tri bang hop chét so v6i nhém tre ché
t6i thidu (DMSO duy nhét, khéng duge didu tri). Tinh toan ICso tuyét d&i sir dung
phwong trinh logistic phi tuyén tinh 4 thong s, trong d6 ICso tuyét dbi = ndng do gy
ra tc ché 50% sir dung phdn mém phén tich dit liéu ActivityBase. Két qua cta cac thi
nghiém nay ching minh rang, cdc hop chit minh hoa 1a cac chét @rc ché hiéu qua cua
TGFBR1. Vi dy, toan bd céc hop chit minh hoa thé hién céc gid tri ICso thip hon 1uM.
CU thé, ICso ctia vi du 1 13 0,027uM.

Thir nghiém gen thong bao Luciferaza dwa vao té bao dbi véi hoat tinh TGFBR1

Muc dich cta thir nghiém nay 14 nhdm dé nhan dang cac hop chit ma ching can
thi€p theo céch chon loc vao sy biéu hién gen phu thugc SMAD 2,3 trong cac thi
nghiém dua vao té bao cho thdy ring, cic hop chét néu trén trc ché TGFBR1 & mtrc té

bao.

Thiét ké cac té bao HEK293 (ATCC, CRL-1573) dé biéu hién men luciferaza
dom doém tir promoto phan ng SMAD 2,3 dap tng lai sy kich thich TGFf. Dong té
bao nhu viy c6 thé duge tao ra thong qua viéc gy nhidm bang céc hat lentivirut (SA
Biosciences) va chon loc vé tinh khang puromycin. Ciy cac té bao HEK293 SMAD
2/3 tir cac dung dich gbc dong lanh sin sang dé thir nghiém véi mat do 15000 té bao
trén mot 16 vao cac dia 96 16 trong moi trudng OPTI-MEM® chira 10% huyét thanh
thai bo. Sau thoi gian 72 gio, thay dbi moi truong bang méi trudng OPTI-MEM®
chira 0,1% albumin huyét thanh bo. Diéu ché cac hop chét thir nghiém trong DMSO dé
tao ra 10mM dung dich gdc. Pha lodng hang loat dung dich gbc 3 1an trong DMSO dé
thu dugc dudong cong pha lodng 10 diém v6i cac ndng dd hop chét cudi cing nim

trong khoang tir 20pM dén 1nM c6 ndng d6 DMSO cudi cing trong thir nghiém 1a
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0,5%. B sung cac hop chét thir nghiém va sau khi 1am cén bang 1 gid, bd sung TGFp
(ndng d6 cudi = 2nM, R&D Systems).

Sau thoi gian 24 gid, bd sung dung dich dém phén giai [Glo Lysis Buffer (Cat
#E2661)] va chit phan ung luciferaza [Promega Bright Glo Luciferase Reagent (Cat
#E2620)] vao mdi mot 16 dé tang gip d6i thé tich 10. Chuyén cac phan phin uéc
(80uL) vao cac dia day dac mau tréng dé doc su phét quang trén thiét bi doc dia (Bo
loc phat: Phat quang 700, doc 1 gidy). Tinh toan % trc ché ciia nhém duge didu tri
béng hop chit so véi nhom trc ché t8i thiéu (DMSO duy nhét, khong dugc didu tr).
Tinh toan ICso tuong dbi ctia mdi mot hop chét tir nghién ciru dp ting lidu lugng va 1a
ndng 4o cAn thiét dé dat dugc su e ché 50%. Lam khép dit lidu dugc tao ra tir cac
nghién cuu dip ung lidu luong vao phuong trinh logistic 4 thong s6 sir dung phan
mém phan tich dit liéu ActivityBase. Két qua cia cc thir nghiém nay chiing minh
rang, cac hop chit minh hoa 14 cac chét e ché hiéu qua dbi v6i hoat tinh gen thong
béo men luciferaza tir cac té bao HEK293 SMAD2/3 dugc kich thich bdi TGFB. Vi
duy, toan bd cac hop chét minh hoa déu thé hién cac gia tri ICsonhé hon 1pM. Cu thé,
ICso ctia vi du 1 1a 0,0824uM (£0,005, n=2).

Thir nghiém IVTI

Muc dich cta thir nghiém nay la d& danh gi4 kha ning cta hop chét thir nghiém
trong viéc Uc ché su biéu hién pSMAD2 trong cic khéi u & dong vat mau dong gen
EMT6-LM2, noi cach khéc, thir nghiém déanh gid kha ning cua hop chét thir nghiém

trong viéc rc ché su truyén tin hi€u TGFBR1 & mau dong vat co khéi u rén.
Sir tao ra té bao EMT6-LM2

Ghép céc t& bao EMT-6 (ATCC, CRL-2755) theo duong dudi da (5 x 10°/dong
vat) vao suon cia chu¢t BALB/cAnNHsd co thAm quyén mién dich (Harlan
Laboritories). Khi cac khéi u dat t6i xép xi 3000mm?>, tién hanh giét dong vét bang
c4ch 1am ngat bang CO,. T4ch riéng phdi ra khoi cdc dong vat mang khéi u va dé vao
trong moi trudng nudi cdy. Tién hanh ddng nhit hoéa nhe nhang phdi dé tao ra huyén
phu té bao duy nhét. Ciy té bao vio trong moi trudng nudi cdy (IMDM, 10% FBS) va
phén 13p cac té bao khéi u dé thu duoc cac t& bao EMT6-LMI. Lip lai quy trinh trén
bang céach sir dung cac té bao EMT6-LM1 dé cdy ghép dé tao ra cac té bao EMT-LM2.
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Phospho HIS-SMAD? tinh ché (pSMAD?2)

Pua trinh ty nucleotit md héa SMAD2 nguoi d6 dai ddy du (NM_005901.5)
vao trong vecto PEASTBACHTA™ (Invitrogen, Cat # 10584-027), sinh ra céu tric
baculovirut dé biéu hién protein HIS-SMAD2. Pua trinh tu nucleotit ma hoa cac axit
amin tir 148 dén 503 ctia TGFBRI nguoi (NM_004612.2) véi axit amin Thr tai vi tri
204 duoc dbi thanh Asp vao trong vecto PFASTBACHTA™ (Invitrogen, Cat #
10584-027), sinh ra ciu tric baculovirut dé bidu hién protein HIS-TGFPRI1(148-
503)(T204D). Tao ra baculovirut theo phwong thirc ctia hé biéu hién gen BAC-TO-
BAC® (Invitrogen). Gay nhidm cac té bao Sf9 v6i mat d6 1,5 x 108 t& bao/mL sir dung
10mL virut P1 chtra HIS-SMAD?2 va virut P1 chra HIS-TGFBR1(148-503)(T204D)
trén 1 1it moi trudng nudi cly va i & nhiét d 28°C trong thoi gian 45 giv. BS sung axit
okadaic t6i ndng d6 cudi 0,1pM. Sau thoi gian G bd sung 3 gid, thu hoach céc té bao
va bao quan & nhiét d6 -80°C dé tinh ché protein sau d6. Tién hanh tinh ché protein &
nhiét d6 4°C. Tién hanh dung giai cac vién két té bao déng lanh tir 6 L méi trudong nudi
cdy bang cach U cing véi khudy trong 300mL dung dich dém lanh A (50mM natri
phosphat, pH7,5, 300mM NaCl, 2mM f-mercaptoetanol, SmM imidazol, 10%
glyxerol, 0,1uM axit okadaic) chira 0,1% TRITON® X-100 va dung dich hdn hop chét
trc ché proteaza khong chira EDTA day da ciia Roche va tién hanh ddng nhat hoa. Lam
trong céc dich phan giai té bao bang cach ly tim trong rdto Bechman JA-18 trong thoi
gian 45 phut & tc dd 16500 vong/phit. U 16p ndi trén bé mit véi 10mL nhya 4i tinh
kim loai TALON (Clontech, Cat# 635504) trong thoi gian 2 gid. Rira mé niy bang
100mL dung dich dém A chira 0,1% TRITON® X-100. Dat nhya Ién cdt va rira béng
dung dich dém A. Tach ria protein HIS-SMAD2 véi gradient bing 0-100mM
imidazol trong dung dich dém A. Tap hop cc phan chira phospho HIS-SMAD?2 va bd
sung bang 0,1uM axit okadiac va SmM EDTA. Tién hanh x4c dinh ndng d9 protein
bang thir nghiém phén tich protein BioRad (BioRad DC Protein Assay kit #500-0116)

stt dung BSA lam tiéu chuén. Phén chia protein va bao quan & nhiét do -80°C.
Pha séng

Tién hanh nudi cdy céc t& bao EMT6-LM2 trong mdi trudng co ban MDM
(Iscoves Modified Dulbecco's Media: MDM) ¢6 bd sung 10% FBS, 2mM Glutamax va
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0,1mM céc axit amin khong thiét yéu va u & nhiét d 37°C trong 5% CO,. Tién hanh
trypsin hoa va tach riéng céc té bao tir moi trudng nudi cdy. T4i tao huyén phu céc té
bao trong dung dich mubi cin bang cia Hank (HBSS), tiép theo két hop voi
MATRIGEL® (ty 1& 1:1). Ghép céc té bao (5 x 10%/dong vat) theo dudng duéi da vao
suon sau cda chudt (chudt BALB/c cai, Harlan). Tién hanh do thé tich khdi u b%tng
thude cap va thé trong hai 1dn mot tudn. Sau khi thé tich khéi u dat t6i xép xi 200-
250mm?, phan chia cac déng vét ngdu nhién va nhém thanh céc nhém ddi ching chit
mang va cdc nhom diéu tri bang hop chat. Sir dung hop chét (dugc phdi ché trong 1%
hydroxyetylxenluloza (HEC) va 0,25% TWEEN® 80 va 0,05% chit chéng tao bot) va
dbi chitng chit mang (1% HEC va 0,25% TWEEN® 80 va 0,05% chit chéng tao bot)
bang 6ng théng duong miéng. Tao ra dép Ung lidu luong bang cac hop chit thi
nghiém tai mot diém thoi gian (2 gio) sau liéu don: 2,7, 8,3, 25, 75, hodc 150mg/kg.
Biéu dién qua trinh din tién thoi gian tai liéu lugng TEDso hoic TEDs tinh todn dugc
(phuong phép dwoc mé ta chi tiét dudi ddy) tir nghién ctru dép Gng lidu lugng bang
cach giét chudt tai nhiéu thoi diém ndm trong khoang tir 1 gid dén 16 gid sau lidu don.
Xur Iy mé

Thu hoach cic md khbi u va tién hanh dong nhét héa nhu duge mb ta dudi dy.
Lam d6ng lanh cac md khdi u (~100mg mdi khdi) trong nito 16ng va nghién bang
chay. bat mo da nghién vao trong mot 6ng (Ong phan giai chit nén A, MPBio # 691’0-
100) trén nudc da khod va tién hanh ddng nhit hoa trong dung dich dém phan giai
(0,6mL mdi bng) (150mM NaCl; 20mM Tris, pH 7,5, 1mM axit
etylendiamintetraaxetic (EDTA); 1mM etylen glycol axit tetraaxetic (EGTA); 1%
TRITON® X-100; dung dich hdn hop chét rc ché proteaza (Sigma P8340); dung dich
hdn hop chét trc ché phosphataza I (Sigma P5726); dung dich hén hop chét e ché
phosphataza III (Sigma P0044)) trong thoi gian 25 gidy sit dung thiét bi ddng nhéit hoa
Bio101 FASTPREP® FP120 (thiét dat 4.5). Tao vién két phan méanh v& va hat té bao
bing cach ly tim & téc do 14000 x g trong thoi gian 10 phit & nhiét do 4°C. Chuyén
dich phan giai sang 6ng ly tAm méi va tiép tuc ly tAm & tbc d6 14000 x g trong thoi
gian 10 phut ¢ nhiét do 4°C. Chuyén dich phan giai da ly tim vao dia 16 sau 96 16 va
gift & trén nudc da. Tién hanh x4c dinh ndng dd protein ddi véi m&i mot dich phan giai

st dung thtr nghiém protein BioRad (kit thir nghiém protein BioRad DC #500-0116)
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nhu sau. Didu ché chét thir bing cach bd sung chét phan tng ctia bd kit S (20uL) vao
mdi 1mL chét phan tng cia bd kit A can thiét cho thir nghiém. Piéu ché 3 dén 5 dung
dich pha lodng ctia protein chuén tir 0,2mg/mL dén 1,5mg/mL protein va tao ra dudng
cong chuin. Hit 5uL dung dich chudn va mau vao trong mét dia vi chuin do khé,
sach. B sung 25uL chit thir vao mdi mét 15. BS sung 200uL chit thir B vao mdi mot
16 va lic trong thoi gian 5 gidy. Sau thoi gian 15 phut, tién hanh doc hé sb hép thu cia
mdi mot 16 tai ndbng do 750nM. Céc mirc protein clia mdi mot 16 duoc xac dinh béng
céch so sanh hé sb hép thu cia céc 15 mAu v6i dudng cong chudn thu dugc tir cc 16
chuén. Chuin hoa céc dung dich phan giai khéi u t6i 10mg/mL bing dung dich dém
phan giai dé chuén bi cho phén tich pSMAD2 va SMAD2/3 téng bang phuong phép
ELISA nhu phuong phap duge mo ta dudi day.

Phwong phdp SMAD ELISA

Céc dich phan giai khdi u duge tién hanh thir nghiém phan tich st dung cac dia
ELISA doc lap, trong d6 mot dia dugc s dung dé xac dinh téng cac mic SMAD 2/3
va dia con lai dugc st dung dé x4c dinh cac mic phospho SMAD 2. Trong khi khéng
thé phu 1a giéng nhau cho ca hai dia, khéang thé thtr hai ddc hiéu di véi tong SMAD
2/3 hoic phospho SMAD 2. Cac dia ndy dugc goi chung la “cac dia ELISA” va lan
luot riéng biét la “dia ELISA tdng” hoic “dia phospho ELISA”. Diéu ché khang thé
pha & ndng d6 2,5ug/mL trong dung dich dém BupH Cacbonate-Bicacbonate (khang
thé don dong khang SMAD 2/3, BD Biosciences #610843; BupH Cacbonate-
Bicacbonate tir Pierce #28382) va bd sung véi lugng 100pL trén mdi 16 vao céac dia
mién dich 96 15 (Thermo Scientific #439454) va i qua dém & nhiét d§ 4°C trén sang
lic phang dé tao ra cac dia ELISA. Tiép theo, rira cac dia ELISA 4 lan bang dung dich
dém rtra (0,5% TWEEN® 20 trong nudc mudi dém tris (TBS), pH 8,0 tir Sigma #T-
9039) va sau d6, phong bé biang 200uL dung dich dém phong bé cho mdi 15 (1%
albumin huyét thanh bd (BSA) trong 1x TBS) & nhiét do trong phong trén sang lic
phéng trong thoi gian 2 gid. Rua 4 1dn bang dung dich dém rira. B6 sung mdi 15 100uL
dich phéan giai khdi u vao dia phospho SMAD ELISA hoic dich phan giai chit mang
v6i luong 10mg/ml vao cac 19 thich hop. B6 sung mdi 16 98uL dung dich dém phén
giai vao dia ELISA téng va 2ul mdi 18 cia 10mg/ml dich phén giai khéi u hoic dich

phén giai chit mang vao cic 1 thich hgp (dich phén giai protein cudi cing 0,02mg).
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Dung dich thudc duong cong chuan ciing duge bd sung vao mdi mot dia ELISA
(phospho va tong ca hai) st dung pSMAD2 tinh khiét. U qua dém. Lai rira céc dia
ELISA 4 1an bing dung dich dém rtra. Piéu ché cac khang thé thtr hai (khang thé don
dong thé khang phospho SMAD2 Millipore #04-953; khang thé da dong tho khang
SMAD?2/3 Millipore #07-408) & ty 1¢€ pha loang 1:500 trong dung dich dém phén gii
6 bd sung 1% BSA va bd sung 100pL trén mdi 16 vao dia thich hop. U céc dia & nhiét
do6 trong phong trong thoi gian tir 2 dén 3 gidr. Rira 4 1an bang dung dich dém rira va bd
sung 100uL trén mdi 16 bing khang thé thong bao (khang HRP thé, GE Healthcare
#NAV934V, pha lodng theo ty 1¢ 1:10000 trong dung dich dém phong bé) vao céc dia.
U trong thoi gian 1 gio & nhiét d trong phong va rira cac dia 4 lan cudi bang dung
dich dém rira va bd sung 100uL trén mdi 18 & nhiét d6 trong phong bing 3, 3', 5, 5
tetrametylbenzidin (TMB; Surmodics/BioFX #TMBW-0100-01). U céc dia & nhiét do
37°C trong thoi gian t¢i 30 phit. Lam dung phan Umg bang cach bd sung 100pL dung
dich 1am dung (1IN H2SO4). Doc hé sé hip thu (OD) tai 450nm trén thiét bi doc dia.

Str dung ty 1¢ gitta SMAD tdng (tSMAD) trén phospho SMAD (pSMAD) déi
v6i nhém déi ching dé xac dinh ty 18 tre ché t6i thidu (0%) cua tin hi¢u pSMAD. Tinh
toan ty 18 % trc ché ctia nhém duge didu tri bing hop chét so véi ty 1& (rc ché pSMAD
t8i thidu cta nhém chit mang. Tinh toan TEDso va TEDs tir nghién ctru ddp Gng lidu
lugng (lidu lugng can thibt dé dat dugc ty 18 te ché 1an lugt 50% va 80% tai thoi diém
nay) bing cach sir dung phuong thitc NLIN trong SAS (Version 9.3, Cary, NC). Thir
nghiém nay chimg minh rang, vi du 1 ¢6 gié tri TEDso 1a 10,8mg/kg 2 gid sau 1 lidu va
TEDsgo 12 24,1mg/kg. Trong nghién ctru theo dién tién thoi gian tai liéu luong TEDso
(11 pmk), vi du 1 thé hién ty 18 rc ché 48% tai 1 gid va ty 1& ttc ché 39% tai 2 gid sau
khi phan liéu. Trong nghién citu theo dién tién thoi gian tai (25 mpk), vi du 1 thé hién

ty 1 (rc ché 71% tai 1 gid va ty 1¢ e ché 70% tai 2 gior sau khi phan liéu.

Céac hop chét theo sing ché thong thudong c6 hiéu qua trong mot khoang lidu
luong rong. Vi du, lidu lugng mdi ngdy thong thudng nam trong khoang hang ngay tir
1 dén 2000mg. T6t hon, lidu luong nhu vdy nim trong khodng hang ngdy tir 10 dén
1000mg. Tét hon nita, lidu luong nhu vay nidm trong khoang hang ngay tir 10 dén
100mg. Tham chi t&t hon nita, lidu luvong nhu vdy nam trong khoang hang ngay tir 10

dén 80mg. Tt nhét, liéu lvong nhu vay nam trong khoang hang ngay tir 10 dén 50mg.
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Trong mdt sb tinh hudng, mtrc lidu lwong thap hon giéi han dudi ctia khoang néu trén
¢6 thé thich hop hon, trong khi trong cac truong hop khac, lidu lugng cao hon c6 thé
duoc st dung va do do, cac khoang liéu lugng néu trén khong nhim dé gii han pham
vi bao hd cia sang ché theo bit ky cach nao. S& hidu ring, lugng hop chat thyc tién st
dung s& dugc xac dinh bai thiy thudc 14m sang, cin cir theo céc tinh hudng thich hop,
bao gdm tinh trang can diéu tri, duong ding lya chon, hop chat hodc cac hop chit thuc
tién sir dung, tudi, cén ning va dap ung cia ting bénh nhan va mic dd ning cua céc

tri¢u ching cia bénh nhan.
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YEU CAU BAO HO

1. Hop chét c6 cong thic:

trong do:
R! 13 hydro, isopropyl, diflometyl, difloetyl, hodc xyclopropyl;

R? 1a etyl, tert-butyl, pyridin-2-yl, tetrahydropyran-4-yl, tetrahydrofuran-3-yl,
xyclopropyl, hodc xyclobutyl; va

R3 1a cacbamoylphenyl, pyridin-2-yl, (1-hydroxy-1-metyletyl)pyridinyl, 1-
metyl-2-oxo-1H-pyridin-4-yl, 1-metylpyrazolyl, pyrazin-2-yl, 2-metoxypyrimidin-4-
yl, 1-metyl-2-oxo-1H-pyrimidin-4-yl, pyridazin-3-yl, 6-clopyridazin-3-yl, 6-
metylpyridazin-3-yl, hodc 6-metoxypyridazin-3-yl;
hogc mudi duge dung ctia hop chat nay.

2. Hop chat theo diém 1, 13 hop chét 2-{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-2-yl)amino|pyridin-2-yl} propan-2-ol ~ hodc
mudi duge dung ctia hop chat nay.

3. Hop chét hozc mudi theo didm 1 hodc 2, 12 hop chit 2-{4-[(4-{[1-xyclopropyl-3-
(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl]oxy } pyridin-2-yl)amino]pyridin-2-
yl}propan-2-ol 4-metylbenzensulfonat.

4. Hop chit hoic muéi theo diém bét ky trong sb cac diém tir 1 dén 3, 1a hop chét 2-
{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylJoxy } pyridin-2-
yl)amino]pyridin-2-yl} propan-2-ol 4-metylbenzensulfonat két tinh.
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5. Hop chét hoic mudi theo diém bét ky trong sb cac diém tir 1 dén 4, 12 hop chét 2-
{4-[(4-{[1-xyclopropyl-3-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-yl]oxy} pyridin-2-
yl)amino]pyridin-2-yl}propan-2-ol 4-metylbenzensulfonat két tinh duoc dic trung boi
md hinh nhiéu xa bt tia X (birc xa Cu, A-1,54060 A) bao gém it nhét mot dinh tai goc
17,8° két hop voi mot hodc nhidu dinh dwoc chon tir nhém gdm 19,7°, 18,4°, va 22,0°
(26+ 0,2°).

6. Dugc phdm chira hop chat hozc mubi theo didm bat ky trong sé céc diém tir 1 dén 5

va mdt hodc nhiéu ta duogc, chit mang, hodic chét pha lodng duoc dung.
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