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Linh vuc k§ thut dwgce dé cap

Sang ché d& cdp dén cic hop chit méi c6 hoat tinh dbi khang Src
homology-2 chira protein tyrosin phosphataza-1 (SHP-1) va cdc phuong phép

diéu tri str dung chat chi van nay.
Tinh trang k§ thuit ciia sang ché

SHP-1, protein-tyrosin phosphataza véi hai Src homology-2 (SH2), chit
didu bién céc phan tir phat tin hidu ndi bao khac nhau, nhu chét bién dbi tin hiéu
va chét kich hoat phién ma 3 (STAT3), KIT, CD22, CD5, CD72, SHPS-1, TIMP
(cac metaloproteinaza), CDK2, p27, SRC, ZAP70, IL-10, NF-«xB, Lck, 3BP2,
Lyn va xyclin DI.

STATS3 14 yéu t6 phién mé diéu chinh sy phat trién va sdng sét ciia té bao
bing cach diéu bién biéu hién cdc gen muc tiéu. STAT3 tic dung 1am gen gy
bénh ung thu ma cé hoat tinh cdu thanh trong céc bénh ung thu bao gdm bénh
ung thu gan, bénh ung thu phdi, bénh ung thu dau va bénh ung thu ¢d, bénh ung
thu tién 1iét tuyén, va bénh ung thu vi ciing nhu u tiy va bénh ung thu bach cau.
Chét diéu chinh chinh hoat tinh STAT3 1a SHP-1. Tl khia canh co hoc, SHP-1
thé hién hoat tinh protein phosphataza ma giam mirc phospho-STAT3 (P-STAT)
va sau dé ngén chan sy nhi triung héa cia P-STAT3. Do do, su biéu hién cta cac
gen muc tiéu, nhu xyclin D1 va survivin bién dich béi STAT3 duge giam di
dang ké. Ngoai ra, cic nghién ctru v& SHP-1 protein va SHP-1 mRNA thé hién
rang muc biéu hién cia SHP-1 13 thip trong hau hét cac t& bao ung thu; va sy
gia ting gen trong SHP-1 trong céc t& bao ung thu din dén viéc ngan chin sy
phat trién cua té bao, goi ¥ rang gen SHP-1 tic dong lam chit ngin chin khéi u.
Xét vé viée phat hién dugc chét, su phat trién coa phan t&r lugng thép ma c6 thé

giam P-STAT3 va gia ting mirc SHP-1 13 theo huéng hira hen dé diéu tri bénh
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ung thu. SHP-1 cling dong vai trd quan trong trong viéc tai tao xwong, quy trinh
tao xuong céc nguyén bao va tai hip thu xwong cic té bao tiy xuwong. Chirc
ning ctia SHP-1 bj ton thét trong té bao tiy xuong va thuc t& din dén ching
loéing xuong. Do d6, su gia ting hoat tinh SHP-1 ¢4 thé 1a huéng cho bénh nhén
bi chimg losing xuong. Ngodi ra, su gia ting SHP-1 1a ¢6 loi d6i véi dai thuc bao

cua céc bénh nhan bi da xo cing.
Ban chat k§ thuit cia sang ché

Sang ché dua vao phat hién khéng duoc ky vong 13 cac hop chit méi
dong vai tro 13 chit cht van SHP-1 va c6 kha ning giam P-STATS3, va hitu ich
dé didu tri cac bénh nhit dinh, nhu bénh ung thu. Pic biét, cic hop chét theo
sang ché khong can tré hoat tinh cua céc kinaza, nhu Raf-1 va VEGFR2.

Cu thé, theo mdt khia canh, séng ché dé xuét hop chét c6 cong thirc |

R3
o
NC R,
R2 I

trong do:

Ry, Ry, va R3 ddc 1ap 1a hydro, halo, hydroxyl, alkoxyl tuy y dugc thé,
thioalkoxy tuy y dugc thé, alkyl tiy v dugc thé, alkenyl thép tiy ¥ dugc thé,
alkynyl thip tuy ¥ duogc thé, xycloalkyl tily y duoc thé, heteroxycloalkyl tiy ¥
duoc thé, aryl tiy y dugc thé, aralkyl tiy v duoc thé, heteroaryl tily v dugc thé,
heteroaralkyl tuy y dugc thé, -(C),NHC(X)NH(C).R,-, -(C)pNHC(X)Ry-,
- (C)gNHS(O)2R., -(C)(X)NHRg-, hodc -(C),NH(C)Re;

R., Ry, R, Ry va R d0c 1ap 1a hydro, halo, hydroxyl, alkoxyl tuy y duoc
thé, thioalkoxy tiy ¥ duoc thé, alkyl tiy ¥ duoc thé, alkenyl thap tuy y dugc thé,
alkynyl thip tuy ¥ dugc thé, xycloalkyl tiy y duoc thé, heteroxycloalkyl tiy ¥
duoc thé, aryl tiy v dugc thé, aralkyl tiy v dwoc thé, heteroaryl tiy ¥ duoc thé,
heteroaralkyl tiy y duoc thé;

X=0 hoac S; va
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m,n, p, q, 1, s, t=0, 1, hodc 2.

Theo mdt khia canh khac, sang ché d& xuit hop chét c6 cong thic II, bao

gbm hop chét c6 cong thirc II(a), hop chit c6 cong thirc II(b), hodc hop chét c6

cong thuce II(c),
Rs .
O Rs 0 Rs ]@
O Rg
' [ N
_N N/ N/ | NJ
NH
o Ny Yo,
o

II(a) I1(b) II(c)
trong do:

R4, Rs va Rg doc 1ap 1a hydro, halo, hydroxyl, alkoxyl tuy y dugc thé,
thioalkoxy tly y duge thé, alkyl thy ¥ dugc thé, alkenyl thép tiy ¥ dugc thé,
alkynyl thap tiy y duoc thé, xycloalkyl tiy y duoc thé, heteroxycloalkyl tity y
duoc thé, aryl tiy y duge thé, aralkyl tiy y duge thé, heteroaryl tly ¥ dugc thé,
heteroaralkyl tiy ¥ duoc thé, -(C).NHC(X)NH(C), R, -(C),NHC(X)Rp-,
- (C)gNHS(O)Rc, -(C)(X)NHR-, hodc -(C);NH(C)Re;

R., Ry, Re, Ry va R, d6c 14p 1a hydro, halo, hydroxyl, alkoxyl tuy y duoc
thé, thioalkoxy tiy ¥ duoc thé, alkyl tiy y dugc thé, alkenyl thip tiy ¥ duoc thé,
alkynyl thép tiy v duoc thé, xycloalkyl ty y dugc thé, heteroxycloalkyl tly y
duoc thé, aryl ty y dugc thé, aralkyl tily ¥ duoc thé, heteroaryl tiy ¥ duge thé,
heteroaralkyl tly y dugc thé;

X=0 hodc S; va
m,n, p, q, 1, s, t=0, 1, hodc 2.
Theo mét khia canh nita, sang ché d& xuét hop chét c6 cong thirc I

N X ©
(O~

R7 111
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trong do:

R; 1 hydro, halo, hydroxyl, alkoxyl tily y duogc thé, thioalkoxy tly y dugc
thé, alkyl tuy y dugc thé, alkenyl thip tiy y dugc thé, alkynyl thap tuy y dugc
thé, xycloalkyl tily ¥ dugc thé, heteroxycloalkyl tly ¥ duge thé, aryl tuy y dugc
thé, aralkyl tiy v dugc thé, heteroaryl tiy y duge thé, heteroaralkyl ty y dugc
thé, -(C)uNHCX)NH(C), Rs-, ~(C)NHC(X)Rp-- (C)NHS(O)R.,
(C)(X)NHRg-, hogc -(C)NH(C)Rc;

Ra, Ry, R, Ry va R, ddc 18p 1a hydro, halo, hydroxyl, alkoxyl tuy y dugc
thé, thioalkoxy tly y duoc thé, alkyl tiy ¥ dugc thé, alkenyl thip tiy y dugc thé,
alkynyl thép tiy ¥ duoc thé, xycloalkyl ty ¥ duoc thé, heteroxycloalkyl tly y
duoc thé, aryl tiy ¥ duoc thé, aralkyl tuy ¥ duge thé, heteroaryl tiiy y dugc thé,
heteroaralkyl tiy y duoc thé;

X=0 hoac S; va
m, n, p, q, 1, 8, t=0, 1, hodc 2.

Séang ché ciing d& xuit dugc phdm bao gdm mét hoic nhiéu hop chit mo
t4 & trén. Dugc phim theo sang ché c6 thé duge sir dung dé gia ting cac mic
biéu hién hodc hoat tinh sinh hoc cia SHP-1 trong té bao, hodc diéu tri bénh
hodc tinh trang bénh khac biét bdi cdc muc biéu hién hodc hoat tinh sinh hoc cia
Src homology-2 chtra protein tyrosin phosphataza-1 giam, ma bao gdm nhung
khong giéi han & bénh ung thu, cu thé 13 bénh ung thu biéu mo té bao gan, bénh
ung thu bach cu, bénh ung thu phdi, bénh ung thu v, bénh ung thu than, bénh
ung thu tuyén giap, bénh ung thu diu va cb, xo cimg va ching loding xuong.
Cfing ndm trong pham vi cia sang ché nay 14 viéc sir dung hop chét bt ky trong
s6 céc hop chit mé ta & trén dé gia ting cac mirc biéu hién hodc hoat tinh sinh
hoc cua SHP-1 trong té bao, hodc diéu tri bénh hoidc tinh trang bénh khéc biét
b6i cac muc biéu hién hodc hoat tinh sinh hoc ctia SHP-1 giam dugc mo ta &

day va deé san xuat thuoc di€u tri cac bénh nay.

Sang ché ciing dé xuit phwong phap gia ting cic mirc biéu hién SHP-1

hodc hoat tinh sinh hoc trong t& bao, bao gdm budc cho té bao xir Iy bang mét
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lwong hitu hiéu hop chét hodc dugc phim duge mo ta & day.

Sang ché con d& xult phuong phap didu tri bénh hogc tinh trang bénh
khac biét béi cac muc biéu hién hoic hoat tinh sinh hoc cia SHP-1 giam & d6i
tuong can diéu tri, bao gém bude cho dbi tegng st dung mot luong hitu hi¢u

hop chét hoic duge phim dugc mé ta & day.

Céac phuong &n khac nhau ctia sdng ché duge mo ta chi tiet dudi dy. Cac
ddu hiéu khéc cta sang ché s& dugc minh hoa mot cach 13 rang tir phan mo ta

chi ti€t dudi day va cac hinh v& vé cdc phuong 4n khéc nhau va yéu cau bao ho.

Tin ring ngudi ¢6 hiéu biét trung binh trong linh vyc ma séng ché thudc
vao c6 thé sir dung sang ché theo pham vi rong nhét ctia n6 dya vao phan mo ta
& day ma khong cAn minh hoa thém. Do d6, cic ph'?m mo ta sau day can duogc
hiéu 13 chi nhdm myc dich minh hoa thay vi gi¢i han pham vi ctia séng ché theo
céch béy ky.

M5 ta vin tit cac hinh vé

Nhim muc dich minh hoa sang ché, cac phuong an uu ti€n dugc thé hién
trén cac hinh v& 13 dugc wu tién. Tuy nhién, can hiéu ring séng ché khong duoc
giéi han & cac phuong 4n vu tién da thé hién.

Trén cac hinh vé:

Fig.1 thé hién cdu tric hoa hoc cia sorafenib va hop chét SC-1.

Fig.2 thé hién quy trinh tdng hop chung céc hop chét ¢6 cong thie I, 11 va
I1I theo séng ché.

Fig.3 thé hién hoat tinh Raf-1 trong céc té bao twong ting duoc xir Iy bing
sorafenib va hop chét c6 cong thic 1. Cac té bao Huh-7 dugc diéu tri bing
sorafenib hodc hop chét co cong thirc 1 & 10 pM trong thoi gian 24 gid va cic
dich thay phan té bao duoc phan tich ddi véi hoat tinh raf-1. Céc cdt, y nghia;
cac thanh ghi, SD (n = 3). *P <0,05.

Fig.4 thé hién cac két qua ctia phép phan tich ELISA ddi véi cac hiéu qua

trc ché ctia cac hop chét c6 cong thirc 1-25 versus sorafenib, mdi hgp chat &



26900

ndng d6 10pM, P-STAT kich thich bang IL-6 trong cac t& bao PLCS5 sau 24 gio
didu tri. C4c cdt, ¥ nghia, cac thanh ghi, SD (N = 3).

Fig.5 thé hién cac két qua ciia phép phén tich vét bdn phuong tay ddi voi
céc tac dung cta cac hop chét c6 cong thirc 1 va 12, mdi hop chét & ndéng d6
5uM va 10uM 1én sy phosporyl hdéa P-STAT3, STAT3, xyclin D va survivin

trong cac t& bio PLCS5 trong mdi truong chira FBS sau 24 gid diéu tri.

Fig.6 thé hién (A) céc két qua cia phép phan tich ELISA dbi vai ty 16 chét
té bao gdy ra bdi hop chit c6 cong thic 1 va 12, & ndng d6 5, va 10mm, sau 24
gidr didu tri & cac t& bao PLC5; va (B) thé hién céc két qua cua phép phan tich
dém té bao dong cua su chét té bao gay ra boi hop chét ¢ cong thirc 1 va 12, &

ndng do 5, va 10uM, sau 24 gidr didu tri & céc té bao PLCS.

Fig.7 thé hién (A) cac tac dung cla sorafenib va SC-1 1én phospho-
VEGFR2 trong cac t& bao HUVEC, trong d6 cac té bao duoc xir 1y bing
sorafenib hodc SC-1 & ndng d6 10uM trong thoi gian 24 gid; (B) cac tac dung
clia sorafenib va SC-1 1én hoat tinh raf-1, trong d6 céc té bao duoc xtr ly bang
sorafenib hodc SC-1 & ndng d6 10uM trong thoi gian 24 gid. Céc diém, y nghia;
cac thanh ghi, SD (n = 6).

Fig.8 thé hién (A) cac tac dung ting cia lidu ding clia sorafenib va SC-1
1én kha nang thay dbi cta té bao trong bdn dong té bao HCC, trong d6 céc té bao
duoc xt Iy bang sorafenib hodic SC-1 & cac lidu quy dinh trong thoi gian 72 gio
va sy thay ddi cua té bao dwoc danh gia bang thir nghiém MTT; va céc tic dung
ting cta lidu ding ciia sorafenib va SC-1 1én co ché gy chét té bao theo chuong
trinh trong bdn dong té bao HCC, trong d6 cac té bao duge xir Iy bang sorafenib
hodc SC-1 & céc lidu quy dinh trong thoi gian 24 gid, va cac dich thiy phan té
bao dugc phén tich bang flowcytometry (B), hodc ty 16 chit clia té bao ELISA
(C). Cdc diém, Y nghia; cdc thanh ghi, SD (n = 6).

Fig.9 thé hién (A) céc tac dung ctia sorafenib hodc SC-1 1én cic protein
lién quan dén STATS3, trong d6 cac té bao dugc xir Iy béng sorafenib hoic SC-1

& ndng d6 10uM trong thoi gian 24 gio; (B) céc tic dung ting cia lidu ding cta
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sorafenib hodc SC-1 1én phospho-STAT3 & céc té bao PLCS, trong d6 céc té bao
duoc xtr Iy bang cac dugc chit & cac néng dd quy dinh trong thoi gian 24 gid;
(C) céc tac dung cua sorafenib va SC-1 1én hoat tinh STAT3 (#rdi, Phospho-
STAT3 ELISA; Bén phai, Thit nghi€ém chi thi luciferaza ctia STAT3), trong do
céc té bao dugc xir Iy bang sorafenib hodc SC-1 & ndng d6 10uM trong thoi gian
24 gio va phospho-STAT3 ELISA hodc hoat tinh luciferase dugc do; (D) céc
hiéu qua bao vé cia STATS3 1én co ché gy chét té bao theo chwong trinh gay ra
béi sorafenib & cac té bao PLCS5, trong do6 cac té bao (kiéu hoang dai hoac biéu
hién ectopic cia STAT3) dugc didu tri bing sorafenib hodc SC-1 & ndng do
10uM trong thoi gian 24 gid, va céc té bao chét theo chuong trinh duge phan
tich bing dong t& bao ké. Céc cot, y nghia; cac thanh ghi, SD (n = 3). *P < 0,05.

| Fig.10 thé hién su e ché SHP-1 anh hudng nguoc cia sorafenib va SC-1
dén phospho-STAT3 va co ché giy chét té bao theo chwong trinh. A, #rdi,
vanadat, cac chét (rc ché phosphataza khong dic biét. Bén phdi, chit trc ché
AHP-1. Cac cdt, y nghia; cac thanh ghi, SD (n = 3). *P < 0,05. B, bén trdi, khu
am SHP-1 bing siRNA giam cac tic dung cta sorafenib hoic SC-1 lén p-
STATS3 trong céc té bao HCC. Céc té bao PLC5 duoc chuyén nap véi siRNA
hodc SHP-1 siRNA kidm soat trong thdi gian 24 gid. sau d6 xir ly bing
sorafenib hodic SC-1 trong 24 gids nita. Giita, hoat tinh ctia SHP-1 & céc té bao
PLCS. Céc cot, y nghia; cac thanh ghi, SD (n = 3). *P < 0,05. Bén phadi, cac tac
dung cta sorafenib hodc SC-1 1én tac tuong tac protein gitta SHP-1 va STATS3.
Céc té bao PLC5 dugc xir Iy bing sorafenib hoic SC-1 & néng d6 10uM trong
thoi gian 24 gid. C, sy ha guc ctia SHP-2 khong anh hudng dén cac tac dung ctia
sorafenib hodic SC-1 trén p-STAT3 va co ché giy chét té bao theo chwong trinh.
D, sy ha guc ctia PTP-1B khong &nh hudng dén céc tac dung cta sorafenib 1én
p-STAT3 va co ché giy chét té bao theo chuong trinh. cac t& bao PLC5 dugc
chuyén nap voi siRNA hodc SHP-2 kiém soat, siRNA hodc PTP-1B siRNA
trong thoi gian 24 git sau d6 xtt Iy bing sorafenib hodc SC-1 & ndng d6 10pM
trong thoi gian 24 gio.

Fig.11 thé hién la SC-1 diéu chinh xuéng p-STAT3 va giy ra co ché giy

-8



26900

chét té bao theo chwong trinh trong cac t& bao HUVEC. A, céc tic dung cua
sorafenib hodc SC-1 18n p-STAT3 (bén trdi) va co ché giy chét té bao theo
chwong trinh (bén phdi) trong cac té bao HUVEC. Céc té bao dugc didu trj bang
sorafenib hodc SC-1 & ndng d6 10pM trong thoi gian 24 gid. Céc té bao chét
theo chuong trinh dwoc thir nghiém béi dong té bao ké (sub-G1). B, cac tac dung
cta SC-1 1én sy nhay TRAIL trong HCC. Céc té bao PLC5 dugc xir Iy bing SC-
1 (10uM) va/hodc TRAIL (100ng/ml) trong thoi gian 24 gio. C, su triét &m Raf-
1 khong anh hudéng dén cac tac dung cla cac dugce chét 1én p-STATS3. Céc té bao
PLCS5 duoc chuyén nap véi siRNA hozic Raf-1 siRNA kiém soat trong thoi gian
24 gidy sau d6 xir 1y bang sorafenib hodic SC-1 & ndng dd 10uM trong thdi gian
24 gio. D, tac dung cua sorafenib va SC-1 Ién hoat tinh JAK2. Céac té bao PLCS
duoc diéu tri bang sorafenib hoic SC-1 & néng d6 10uM trong thoi gian 24 gio.
Céc diém, y nghia; cac thanh ghi, SD (n = 6). E, cé4c tac dung cua sorafenib va
SC-1 1én SOCS-1 va SOCS-3. cac té bao Sk-Hepl duge xi Iy trude bang IL-6
trong thoi gian 24 gitr. Sau d6, cc té bao duoc xir 1y bing sorafenib hodc SC-1
& cac lidu quy dinh trong thoi gian 24 gid nita 6 mit IL-6. F, céc tac dung clia
STAT-C 18n co ché gay chét té bao theo chwong trinh gdy ra béi SC-1 & cac té
bao PLCS5. Cac té bao (kiéu hoang dai hodc biéu hién ectopic ctia STAT3-C)
duoc didu tri ‘balmg sorafenib hoac SC-1 & 10uM trong thoi gian 24 gio. G, cac
tac dung cua sorafenib va SC-1 1én SHP-1. Cac cdt, y nghia; cac thanh ghi, SD
(n=13).*P<0,05.

Fig.12 thé hién in vivo tic dung cia sorafenib va SC-1 1én céc con chudt
trui 16ng Huh-7 xeonograft A, sorafenib thé hién tac dung chéng u khéc 1én cac
khéi u Huh-7. Bén trai, cac diém, y nghia (n = 6); cac thanh ghi, SE. *, P < 0,05;
** P < 0,01. Bén phdi, phia trén, phan tich vét phuwong dong ctia p-STAT3 va
STATS3 trong cac khéi u Huh-7. Bén phdi, phia dwéi, hoat tinh ctia SHP-1 trong
cac khéi u Huh-7. B, SC-1 thé hién tic dung chéng u dang k& 1én cac khdi u
Huh-7. Bén trdi, cic diém, ¥ nghia (n = 6); cac thanh ghi, SE. Bén phdi, phia
trén, phan tich vét phuong déng ciia p-STAT3 va STAT3 & céc khdi u Huh-7.
Bén phdi, phia dwdi, hoat tinh ctia SHP-1 & céc khéi u Huh-7.
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Fig.13 thé hién cac tac dung chéng lai su nay nd ctia SC-1 va SC-43 trong
cac dong té bao ung thu khic nhau, bao gdm cic dong ung thu via (A)
MDAMB231, (B) MDAMBA468 va (C) MCF-7, va cac dong té bao ung thu bach
cau (D) HL-60, (E) KG-1, va (F)mL-1.

Fig.14 thé hién ring cic din xuit Sorafenib gy ra co ché gay chét té bao
theo chuong trinh déng ké trong theo cach tiy thudc vao lidu luong, trong d6
(A), (B), (C), (D) va (E) goi 1a SC-43 1an luot dbi voi cac té bao PLC5, HepG2,
Hep3B, HAS9T va SK-Hepl; va (F), (G), (H), (I) va (J) 1an luot goi 1a SC-40
d6i véi cac t& bao PLC5, HepG2, Hep3B, HAS9T va SK-Hepl. Cac diém, y
nghia; cac thanh ghi, SD (n =6).

Fig.15 thé hién ring SC-43 nay didu chinh xudng duong phét tin higu lién
quan dén phospho-STAT3 trong cac té bao HCC, bao gdm céc té bao PLCS,
HepG2, Hep3B, HAS59T va SK-Hepl.

Fig.16 thé hién ring SC-40 diéu chinh xudng dudng phét tin hidu lién
quan dén phospho-STAT3 trong cac té bao HCC, bao gdm céc té bao PLCS,
HepG2, Hep3B, HAS9T va SK-Hepl.

Fig.17 thé hién rang SC-43 thé hién su trc ché ctia dudng phét tin higu lién
quan dén p-STAT3 tbt hon sorafenib trong céc t& bao HCC, (A) PLC5 va (B)
Hep 3B.

Fig.18 thé hién ring ca SC-43 va SC-40 gy ra su @c ché manh hoat tinh
p-STAT3 (A) va (B) p-STAT3 ELISA lan lugt d6i véi SC-43 va SC-40, va (C)
va (D) thr nghiém gen chi thi STAT3 14n lugt dbi véi SC-43 va SC-40.

Fig.19 thé hién ring cac din xuit SC gia ting hoat tinh phosphataza ctia
SHP-1 in vitro, (A) SC-43, (B) SC-40, va (C) SC-49.

Fig.20 thé hién ring cic din xudt SC gia ting hoat tinh phosphataza cta
SHP-1 in vitro, (A) SC-43 va (B) SC-40.

Fig.21 thé hién ring (A) tic dung chdng u ctia SC-40 1én céc khdi u PCL5;
(B) Phan tich vét phuong dong ctia p-STAT3 va STAT3 & cac khéi u PCLS; (C)
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trong lwong co thé cta cac con vat; va (D) trong luong khéi u va (E) hoat tinh

ctia SHP-1 & céc khdi u PCL5. Céc diém, ¥ nghia (n = 6); cac thanh ghi, SE

Fig.22 thé hién ring SC-43 thé hién tac dung chdng u in vitro va in vivo,
(A) doc tb té bao cua SC-43 trong céc té bao HCC, (B) tic dung chéng u cia
SC-43 trong chudt mang HCC, (C) hoat tinh ctia SHP-1 géy ra boi SC-43, va (D)
Phan tich vét phwong dong ciia p-STAT3 va STAT3 trong cic t& bao HCC dugc
xtr Iy bing SC-43 (10pM va 20uM).

Fig.23 thé hién (A) anh thu duoc bing hé théng 13y anh in vivo khong can
thiép ctia chudt xir 1y, (B) thé hién trong lugng co thé cua chudt, va (C) thé hién
dudng cong ty 18 sdng s6t gitta chudt kiém chimg va dugc xir 1y.

M3 ta chi tiét sang ché

Trir khi duoc quy dinh khac, tit ca cac thuat ngit k§ thuat va khoa hoc
dugc str dung & ddy co cung ¥ nghia nhu dwoc hidu chung béi ngudi c6 hiéu biét
trung binh trong linh vuc ma sang ché thudc vao. T4t ca cic cong bd néu & ban
mo t4 ndy dua vao boc 16 va md ta cac phuong phép va/hodic nguyén lidu két

hop v6i cac cong bo duge trich.

Nhu duoc st dung & day, cac dang s6 it “mot” chi cac nhiéu sb trir ngt
canh duoc chi ra rd rang theo cach khac. Do vay, vi dy, tham chiéu dén “mot
mau” gdm nhidu mau nay va cac tuong duong clia né da biét dbi v6i ngudi co
hiéu biét trung binh trong linh vure.

Sorafenib (BAY43-9006, Nexavar) duoc st dung vé phuong dién 1am
sang di v6i bénh ung thu than va ung thu biéu mo té bao gan (HCC). Pa biét 1a
chit rc ché da kinaza ma ngan chin hoat tinh ctia Raf-1 va c4c tyrosin kinaza

khac nhu VEGFR2, VEGFR3, Flt-3, PDGFR, va FGFR-1.

Theo sang ché nay, cic tic gia sang ché da nghién ctu mdi twong quan
giita c4u tric ctia sorafenib va hoat tinh sinh hoc ctia né va cai bién clu tric cua
sorafenib. Do d6, c4c tac gia sang ché da phat trién mot s§ D-xyloza permeaza.

Sorafenib khong c6 kha ning chédn hoat tinh kinaza, va phéat hi¢n ra mot cach

-11-



26900

khong mong chd 14 cac hop chét nay thé hién cac tac dung didu tri t6t & mét s6
bénh nhét dinh, nhu bénh ung thu, it nhét so véi céc tac dung cua sorafenib.
Theo séng ché, cac hop chit méi cua sang ché tac dung lam cac chét cha van
SHP-1 va hitu ich dé diéu tri bénh hodc tinh trang bénh khac biét boi cac mirc
biéu hién hodc hoat tinh sinh hoc cia SHP-1 giam, nhu bénh ung thu, cu thé 1a
bénh ung thu biéu mé t& bao gan, bénh ung thu biéu mé t& bao gan, bénh ung
thu bach clu, bénh ung thu phéi, bénh ung thu vi, bénh ung thu than, bénh ung
thu tuyén gidp, bénh ung thu dau va ¢, xo cimg va ching lodng xuong). Cac
hop chét theo sang ché cling dua ra lya chon diu tri méi d6i v6i cac bénh nhan
chiu céc chét e ché kinaza. Céc khéi u nay tao ra dot bién kinaza sau khi diéu
tri va c6 & dang hoat tinh phosporyl hoa, tham chi cé mat chét rc ché kinaza. Do
d6, sy diéu chinh 1én ciia chét e ché khéi u, dic biét 1a SHP-1, dé trc ché sy dot
bién hoat héa cua céc kinaza theo hudng ky vong d6i véi cac bénh nhan chj hoa
chit. N6i cach khac, cac hop chit theo sang ché, tic dung qua co ché dich méi
(doc lap vai kinaza), cho céac lya chon diéu tri khac ma c6 thé hitu ich trong viéc

diéu tri bénh ung thw chiju phuong phap diéu tri y hoc thong thuong.

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thirc I

Rs
O
NCQ/ \©\R1
Ry
trong do:

Ry, Ry, va R; ddc lap 1a hydro, halo, hydroxyl, alkoxyl tiy y dugc thé,
thioalkoxy tiy y duogc thé, alkyl tiy ¥ dugc thé, alkenyl thip tuy v duogc thé,
alkynyl thép tuy ¥ dugc thé, xycloalkyl tiy ¥ dugc thé, heteroxycloalkyl tiy y
duoc thé, aryl tiy v dugc thé, aralkyl tiy ¥ duoc thé, heteroaryl tity y duge thé,
heteroaralkyl tuy y dugc thé, -(C).NHC(X)NH(C).R,-, -(C)p,NHC(X)Ry-,
- (C)eNHS(O)2R¢, -(C)(X)NHR -, hodc -(C);NH(C)R;

Ra, Ry, R, Ry va R, doc 18p 1a hydro, halo, hydroxyl, alkoxyl tuy y dugc
thé, thioalkoxy tiy y dugc thé, alkyl tiy y duoc thé, alkenyl thip tiy ¥ duoc thé,
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alkynyl thip tiy v dugc thé, xycloalkyl tiy ¥ duoc thé, heteroxycloalkyl tiy y
dugc thé, aryl tiy y dugc thé, aralkyl tiy y dugc thé, heteroaryl tiiy ¥ dugc thé,
heteroaralkyl tuy y dugc thé;

X=0 hoac S; va
m,n, p, q,T, s, t=0, 1, hoac 2.

Theo mdt phwong 4n, hop chit c6 cong thire I bao gém céc hop cht trong
d6 Ry, Ry, va R; doc 1ap 1a hydro, alkyl thip tiy v duoc thé, -
(C)mNHC(X)NH(C)n R, «(C)pNHC(X)Ry-, -(C)gNHS(O)2R., hoze -(C)sNH(C)iR.

Theo mdt phuong an khéc, hop chit c¢6 cong thire I bao gdm cac hop chét
trong do R,, Ry, R¢, R4 va R, ddc 1ap 1a phenyl hodc naphtyl, tuy y dugc thé bz"mg
1 dén 3 nhém dugc chon tir nhém bao gdm halo, alkyl thap tiy y duoc thé (nhu
alkyl thip duogc thé bing nhém halo, cu thé 13 triflometyl), alkoxyl tiy y duoc
thé (cu thé 1a alkoxyl thip thé bing nhdém halo, cu thé 13 triflometyl) va aryloxy
thy v duoc thé (cu thé 12 phenoxy thé bang nhém xyano).

Trong céc vi du nhét dinh, hop chét c6 cong thic I 1a mot trong s6 cac
hop chit SC-1, SC-48, SC-49, SC-54, SC-55, SC-56, SC-58, SC-43, SC-44, SC-
45, SC-50, SC-51, SC-52, SC-59, SC-60 va SC-40 duogc liét ké trong bang 1.

Bang 1
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Theo mdt khia canh khéc, sang ché dé xuit hop chét c6 cong thuc II, bao
gdm hop chét c¢6 cong thirc II(a), hop chit ¢ cong thire II(b) hozic hop chét ¢

cong thire I1(c),
R
6 QNS < S
o Rs o R ﬂ
0 R,
Hoff ) S
N N,f Nx | P
NH N
0 Ny Yo,
o]
I(a) I1(b) I(c)
trong do:

R4, Rs va Rg doc lap 1a hydro, halo, hydroxyl, alkoxyl tuy y duoc thé,
thioalkoxy tiy y duoc thé, alkyl tiy y dugc thé, alkenyl thip tuy v duoc thé,
alkynyl thip tiy ¥ duoc thé, xycloalkyl tiy v duoc thé, heteroxycloalkyl tiy y
duoc thé, aryl tuy y dugc thé, aralkyl tiy y duoc thé, heteroaryl tily ¥ dugc thé,
heteroaralkyl tuy y dugc thé, -(C).NHC(X)NH(C), R,-, -(C)p,NHC(X)Ry-,
- (C)eNHS(O)2Rc, -(C)(X)NHRg-, hodc -(C);NH(C)R.;

R., Ry, R, Ry va R, d6c 14p 1a hydro, halo, hydroxyl, alkoxyl tuy y dugc
thé, thioalkoxy tily ¥ dugc thé, alkyl ty v duoc thé, alkenyl thap tiy y dugc thé,
alkynyl thip tiy v duogc thé, xycloalkyl tily y duoc thé, heteroxycloalkyl tiy y
duoc thé, aryl tiy y dugc thé, aralkyl tily ¥ duoc thé, heteroaryl tly ¥ dugc thé,
heteroaralkyl tlly y dugc thé;

X=0 hoic S; va

m, n, p, q, I, s, t=0, 1, hoac 2.

Theo mét phuong 4n, hop chét c6 cong thic II bao gbm céc hop chit
trong d6 Ry Rs y» Rg doc 1dp 1a hydro, alkyl thép tuy y duoc thé,
“(COmNHCX)NH(C)a R, -(C)pNHC(X)Ry-,  -(C)NHS(O)R., hogc -
(C)NH(C)R..

Theo mdt phuong 4n khac, hop chét c6 cong thirc II bao gdm cac hop chét
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trong d6 R,, Ry, R¢, Rg va R, ddc 18p 1a phenyl hodc naphtyl, tuy y duoc thé biang
1 dn 3 nhém duge chon tir nhém bao gdm halo, alkyl thép tily y duge thé (nhu
alkyl thip duoc thé bing nhém halo, cu thé 13 triflometyl), alkoxyl tiry y dugc
thé (cu thé 13 alkoxyl thip thé bing nhém halo, cu thé 13 triflometyl) va aryloxy
thy v duoc thé (cu thé 13 phenoxy thé bing nhém xyano).

Trong c4c vi du nhit dinh, hop chét c¢6 cong thirc II 1a mot trong sd cac
hop chit SC-31, SC-32, SC-33, SC-34 va SC-35, duoc liét ké trong bang 2.

Béang 2
0 Rs
SN
| H
NS
o
Hop chit R4 Rs Re
3,
SC-31 H H
BTN F
H H
g OCF3
8C-32 H {‘_",/\©/ H
E"O c
SC-33 H P Fa  n
H
0
SC-34 H PN H
H
1o
SC-35 H FNS H
H

Theo mét khia canh niva, sang ché d& xuét hop chit c6 cong thirc I
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Rz TII
trong do:

R7 14 hydro, halo, hydroxyl, alkoxyl tuy y dugc thé, thioalkoxy tly y dugc
thé, alkyl tuy y duogc thé, alkenyl thdp tuy y dugc thé, alkynyl thap tuy y duoc
thé, xycloalkyl tily ¥ duoc thé, heteroxycloalkyl tiy ¥ dugc thé, aryl tily ¥ duoc
thé, aralkyl tiy v dugc thé, heteroaryl thy y duoc thé, heteroaralkyl ty y duoc
thé, -(C)mNHC(X)NH(C), Ry, -(C),NHC(X)Ry-- (C)NHS(O):R., -
(C}(X)NHRg-, hodc -(C)NH(C)R;

R., Ry, Re, Ry va R, ddc 18p 1a hydro, halo, hydroxyl, alkoxyl tuy y dugc
thé, thioalkoxy tuy y dugc thé, alkyl tuy y dugc thé, alkenyl thip tuy y dugc thé,
alkynyl thap tuy ¥ duogc thé, xycloalkyl ty ¥ duogc thé, heteroxycloalkyl tiy ¥
duoc thé, aryl tiy v duoc thé, aralkyl tily ¥ dugc thé, heteroaryl tity ¥ duoc thé,
heteroaralkyl ty y duoc thé;

X=0 hoic S; va
m,n, p, q, 1, S, t=0, 1, hodc 2.

Theo mdt phuong 4n, hop chit c6 cong thie III bao gdm cac hop chét
trong d6 trong d6 R; doc 1ap 13 hydro, alkyl thdp tuy y duogc thé,
“(OnNHCXONH(C)n  Re,  -(C)pNHC(X)Rp-,  -(C)gNHS(O)2Re,  hoze
(C)NH(C)R...

Theo mét phuong 4n khéc, hop chit c6 cong thirc IIT bao gdém cac hop
chét trong d6 R,, Re, Re, Rq va R, ddc 14p 1 phenyl hodc naphtyl, tlly y duoc thé
bing 1 dén 3 nhom dugc chon tir nhém bao gdm halo, alkyl thap tuy y duogc thé
(nhu alkyl thip duoc thé bing nhém halo, cu thé 13 triflometyl), alkoxyl tiy ¥
duoc thé (cu thé 1a alkoxyl thdp thé bing nhom halo, cu thé 13 triflometyl) va
aryloxy tity ¥ duoc thé (cu thé 13 phenoxy thé bang nhém xyano).

Trong céc vi du nhét dinh, hop chit ¢6 cong thic III 14 mot trong sb céac
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hop chit SC-36, SC-37 va SC-38, dugc liét ké trong bang 3.

Bang 3
NS o
O~
Ry
Hop chét Ry

OCF3
SC-36 *L’L‘V/\Cf
o)
1.0
SC-37 HN'é CFs
o

SC-38 HN”

Thuat nglt “halo” hoac “halogen” riéng 1€ hodc két hop vdi tat ca halogen,

nhu flo (F), clo (Cl), brom (Br) hodc iot (I).
Thuét ngir “hydroxyl” 1a nhoém -OH.

Céc thuat nglt “thio” va “mercapto” dugc st dung thay nhau va goi la
nhém “-SH.”

Thuét ngit “alkyl” riéng 1& hodic két hop 1a gbc co ngudn gdc 13 alkan, trir
khi ¢6 quy dinh khéc, chita 1-20 nguyén tir cacbon (C;-Cy), t6t hon 1a 1-15
nguyén tir cacbon (C;-Cis), tdt hon nita 1a 1-10 nguyén tir cacbon (C;-Cy).
Nhém nay 1a alkyl mach thing, alkyl mach nhanh ho#c xycloalkyl, tt hon 13,
cac nhém alkyl mach théng hodc mach nhanh chira tir 1 dén 15, tét hon nira 14 1
dén 8, tham chi tdt hon nitta 13 tir 1 dén 6, con tdt hon nita 1a tir 1 dén 4 va tbt
nhét 14 1-2, nguyén tir cacbon, nhu metyl, etyl, propyl, isopropyl, butyl, t-butyl
va tuong tu. Thust ngir “alkyl thdp” duogc st dung & ddy mo ta cc nhém alkyl
mach théng hodc mach nhanh nhu dugc mo ta4 & trén. Tét hon 13, cac nhém

xycloalkyl 1a cac hé vong mdt vong, hai vong hodc ba vong co tur 3 dén 8, tbt
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hon nita 14 3 dén 6 chi tiét vong trén vong, nhu xyclopropyl, xyclopentyl,
xyclohexyl, adamantly va tuong tw. Alkyl cling bao gdm nhom alkyl mach théng
hodc mach nhanh ma chtra hodc bi gian doan boi phan xycloalkyl. Nhom alkyl
mach théng hodc mach nhanh duogc gén tai diém c6 thé bat ky dé tao ra hop chét
6n dinh. Cac vi du v& nhém nay bao gdm, nhung khong giéi han & 4-
(isopropyl)-xyclohexylen ho#ic 2- metyl-xyclopropyl-pentyl. A duoc thé bang tir
1 dén 3 nhom hodc phan tir thay thé cta halo, hydroxyl, alkoxy,' alkythio,
alkylsulfinyl, alkylsulfonyl, axyloxy, aryloxy, heteroaryloxy, cdc nhom alkyl,
aryl hodc heteroaryl dugc thé mot 14n hodc hai 14n béng amin, amidino, cac
nhém alkyl, aryl, heteroaryl hodc heteroxyclyl dugc thé mot 14n hodc hai lan
béng ure, cadc nhom alkyl dugc thé mot 14n & vi tri N hodc hai 1an & vi tri N,N
tdy y bang aminosulfinyl, aryl hodc heteroaryl, alkylsulfonylamino, aryl-
sulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino,

arylcarbonylamino, heteroarylcarbonylamino, hodc cdc nhém tuong tu.

Thuét ngit “alkenyl” riéng 1& hogic két hop c6 nghia 13 hydrocarbon mach
th'fmg, mach nhanh hoac vong chira tir 2 dén 20, t5t hon 12 2 dén 17, bt hon nita
12 2 dn 10, thdm chi tbt hon nira 1a 2-8, tbt nhét 1a 2-4, nguyén tir cacbon va it
nhat 13 mot, t5t hon 14 1 dén 3, t6t hon nita 1a 1 dén 2, t6t nhat 13 mot, lién két
d6i cacbon-cacbon. Trong trudng hop nhém xycloalkenyl, két hop ctia hon mot
lien két doi cacbon-cacbon 1a khong thé trao tinh thom cho vong. Cac lién két
ddi cacbon-cacbon hoic c6 thé chira trong phan xycloalkyl, v&i sy ngoai trir 13
xyclopropyl, hodc bén trong phén mach théng hodc mach nhéanh. Céc vi du vé
cac nhém alkeny bao gdm etenyl, propenyl, lisoprenyl, butenyl, xyclohexenyl,
xyclohexenylalkyl va twong tu. Alkenyl thé 13 alkenyl mach thing, alkenyl mach
nhénh hogc cdc nhém xycloalkenyl dinh nghia trén déy, doc lap dugc thé bing
tir 1 dén 3 nhom hodc phan tir thay thé cta halo, hydroxyl, aryloxy, alkylthio,
alkylsulfinyl, alkylsulfonyl, doc 1ap thé bing tir cic nhom alkyl, aryl hodc
heteroaryl, amidino, ure tiy ¥ dwoc thé bing cic nhém alkyl, aryl, heteroaryl
hodc heteroxyclyl, cac nhom alkyl dugc thé mot 14n & vi tri N hodc hai 14n & vi

tri N,N tlly y bing aminosulfonyl, aryl hodc heteroaryl, alkylsulfonylamino,
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alkylcarbonylamino, arylcarbonylamino, aryloxycarbonyl, heteroaryloxy-
carbonyl, hodc twong tu dugc gin & diém co thé bét ky d8 tao ra hop chét 6n
dinh.

Thuat ngit “alkynyl” riéng 1é hodc két hop cé nghia 1a hydrocarbon mach
théng, mach nhénh hoac vong chtra 2 dén 20, t6t hon 1 2 dén 17, t6t hon nita 13
2 dn 10, tham chi t6t hon nita 12 2 dén 8, t6t nhat 1a 2 dén 4, nguyén tur cacbon
va it nhit 13 mot, 5t hon 14 1 dén 3, t6t hon nita 14 1 dén 2, tét nhat 1a mot lién
két ba cacbon-cacbon. Céc vi du vé c4c nhém alkynyl bao gdm etynyl, propynyl,
isopropynyl, butynyl, va twong tw. Alkynyl thé 13 alkynyl mach thing, c4c nhém
alkynyl mach nhanh dinh nghia trén day, doc 14p thé bing tir 1 dén 3 nhém hoic
phin tir thay thé cta halo, hydroxyl, aryloxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, doc 14p thé bang tir cic nhém alkyl, aryl hodc heteroaryl, amidino,
alkyl tiy y duoc thé bing ure, cic nhém aryl, heteroaryl hodc heteroxyclyl, cac |
nhém alkyl duge thé mot 14n & vi trf N hodc hai 1an & vi trf N,N tiy ¥ bing
aminosulfonyl, aryl ho#c heteroaryl, alkylsulfonylamino, alkylcarbonylamino,
arylcarbonylamino, aryloxycarbonyl, heteroaryloxycarbonyl, hodc tuwong tu
duoc gin & diém c6 thé bat ky dé tao ra hop chét dn dinh.

Thuat ngit “alkyl alkenyl’ 1a nhom -R-CR’=CR’’R’”’, trong d6 R 14 alkyl
thép, hodc alkyl thép thé, R’, R, R>”’ dd 18p 1a hydro, halogen, alkyl thép, alkyl
thap thé, axyl, aryl, aryl thé, hetaryl, hodic hetaryl thé dugc dinh nghia duéi day.

Thuédt ngt “alkyl alkynyl’ 1a nhém -R-CCR’, trong d6 R 1a alkyl thip,
hodc alkyl thép thé, R’ 1a hydro, halogen, alkyl thép, alkyl thép thé, axyl, aryl,
aryl thé, hetaryl, hoic hetaryl thé duoc dinh nghia duéi day.

Thuét ngit “alkoxy” chi nhém —OR, trong d6 R 14 alkyl thap, alkyl thép
thé, axyl, aryl, aryl thé, aralkyl, aralkyl thé, heteroalkyl, heteroarylalkyl,
xycloalkyl, xycloalkyl thé, xycloheteroalkyl, hodc xycloheteroalkyl thé nhu
dugc dinh nghia.

Thuat ngt “alkylthio” hoac “thioalkoxy” chi nhém -SR, S(O),-1- R,
trong d6 R 13 alkyl thép, alkyl thap thé, axyl, aryl, aryl thé, aralkyl, hoic aralkyl
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thé nhu dwoc dinh nghia & day.

Thuét ngit ”axyl” chi cic nhém -C(O)R, trong d6 R 14 hydro, alkyl thap,
alkyl thap thé, aryl, aryl thé, va twong tu nhu duoc dinh nghia & day.

Thuét ngit “aryloxy’ chi cdc nhém -OAr, trong d6 Ar 13 aryl, aryl thé,
heteroaryl, hodc nhém heteroaryl thé nhu duoc dinh nghia & day.

Thuat ngit “amido” chi nhém -C(O)NRR’, trong d6 R va R’ ¢6 thé doc
1ap 14 hydro, alkyl thip, alkyl thap thé, aryl, aryl thé, va tuong tu nhu dugc dinh
nghia & day.

Thuat nglt “carboxyl” chi nhom -C(O)OR, trong dé6 R la hydro, alkyl
thap, alkyl thap thé, aryl, aryl thé, va twong tu nhu duoc dinh nghia & day.

Thuat ngir “aryl” riéng 1& hodc két hop c6 nghia 13 phenyl hodc napnhtyl
cacboxylic tily ¥ ngung tu tlly y bang xycloalkyl t&t hon 13 tir 5 dén 7, t6t hon
nita 13 5 dén 6 chi tiét vong va /hodc tiy v duoc thé bang 1 dén 3 nhém hoic
phdn tr thay thé cta halo, hydroxyl, aryloxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, doc 14p thé bang c4c nhém alkyl, aryl hodc heteroaryl, amidino,
alkyl tiry y dugc thé bing ure, cdc nhom aryl, heteroaryl hodic heteroxyclyl, cac
nhém alkyl dugc thé mét 1an & vi tri N hodc hai 1an & vi trf N,N tly y bing
aminosulfonyl, aryl hodc heteroaryl, alkylsulfonylamino, alkylcarbonylamino,

arylcarbonylamino, aryloxycarbonyl, heteroaryloxycarbonyl, hodc tuong tu.

Thuét nglt “di vong” 1a nhém cacboxylic no, khong no, hodc thom c6 mat
vong (cu thé 1a morpholino, pyridyl hodc furyl) hodc cac vong da ngung tu (cu
thé 13 naphthpyridyl, quinoxaryl, quinolinyl, indolizinyl hodc benzo[b]thienyl)
va c6 it nhat 13 mot nguyén tir khéc loai, nhu N, O hoic S, trong vong, ma tiy ¥
6 thé khong dugc thé hodc thé bﬁng cu thé 13 halogen, alkyl thép, alkoxy thép,
alkylthio, axetylen, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, di vong,

hetaryl, hetaryl thé, nitro, xyano, thiol, sulfamino va twong tu.

Thuét ngit “heteroaryl “ riéng 1& hodc két hop c6 nghia 1a cu triic vong

thom nonexyclic chira 5 hodc 6 nguyén tir vong, hodc nhém thom bixyclic cé 8
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dén 10 nguyén tu, chira mot hodc nhiéu, tdt hon 1a 1 dén 4, t6t hon nita 13 1 dén
3, thdm chi &t hon nita 1a 1 d&n 2 nguyén tir khac loai doc 1ap dugc chon tir
nhom O, S, va N, va tuy y dugc thé béng 1 dén 3 nhém hodc phﬁn t thay thé
cia halo, hydroxyl, alkoxy, alkythio, alkylsulfinyl, alkylsulfonyl, axyloxy,
aryloxy, heteroaryloxy, cdc nhom alkyl, aryl hodc heteroaryl dugc thé mot 1an
hodc hai lan béng amin, amidino, cdc nhém alkyl, aryl, heteroaryl hodc
heteroxyclyl dugc thé mot 14n hozic hai 1an bing ure, cic nhém alkyl duge thé
mot 1an & vi tri N hodc hai 14n & vi tri N,N tay y béng aminosulfinyl, aryl hodc
heteroaryl, alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, hodc tuong
tu. Heteroaryl ciing du dinh bao gdm S hoic N oxy héa, nhu sulfinyl, sulfonyl
va N-oxit ctia nitro vong bac ba. Nguyén tir cacbon hodc nito tai diém gin cua
cdu triic vong heteroaryl sao cho vong thom phit hop dugce git. Cac vi du vé céc
nhom heteroaryl 1a pyridinyl, pyridazinyl, pyrazinyl, quinazolinyl, purinyl,
indonyl, quinolinyl, pyrimidinyl, pyrolyl, oxazolyl, thiazolyl, thienyl, isoxazolyl,
oxathiadiazolyl, isothiazolyl, tetrazolyl, imidazolyl, triazinyl, furanyl,
benzofuryl, indolyl va tuong ty. Heteroaryl thé chta phan tir thay thé gin

cacbon hodc nito ¢6 san dé tao ra hgp chat o6n dinh.

Thuét ngit “heteroxyclyl” riéng 1¢ hodc két hop c6 nghia 13 nhém
xycloalkyl khong thom c¢6 tir 5 dén 10 nguyén ti trohg d6 tir 1 dén 3 nguyén tir
cacbon trong vong duoc thay bang cac nguyén tir khac loai 14 O, S, N, va tiy y
duoc ngung tu & benzo hodc heteroaryl ngung tu ctia 5 dén 6 chi tiét vong va /
hodc tuy y duoc thé nhu trong truong hop xycloalkyl. Heteroxyclyl cling du
dinh bao gébm S hodc nito oxy hoéa, nhu sulfinyl, sulfonyl va N-oxit cta nito
vong bac ba. Piém gin 13 & nguyén tir cacbon hodc nito. Vi du vé nhém
heteroxyclyl 1a tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrolidinyl,
piperazinyl, dihydrobenzofuryl, dihydroindolyl, va twong tur. Heteroxyclyl thé
chira phan tir thé nito dwoc gén & cacbon hodc nito c6 sin dé tao ra hop chét on

dinh.

Thuét ngir “heteroaryl thé” 1a di vong tiy y duoc thé mot 1an hoic nhidu
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14n bang tr mdt hodc nhiéu nhém chirc cu thé 13 halogen, alkyl thap, alkoxy
thdp, alkylthio axetylen, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, di

vong, di vong thé, hetaryl, hetaryl thé, nitro, xyano, thiol, sulfamido va tuong tu.

Thuat nglr “aralkyl” 1a nhom -R-Ar trong d6 Ar 1a nhém aryl va R 1a
nhém alkyl thip hogic alkyl thap thé. Cac nhém aryl tiy v c¢6 thé khong thé hoic
thé bang, cu thé 13 halogen, alkyl thp, alkoxy thép, alkylthio axetylen, amino,
amido, carboxyl, hydroxyl, aryl, aryloxy, di vong, di vong thé, hetaryl, hetaryl

thé, nitro, xyano, thiol, sulfamido va twong tu.

Thuét ngit “heteroalkyl” 1 nhém -R-Het trong d6 Het 1a nhém di vong va
R 14 nhém alkyl thdp. Céc nhém heteroalkyl tiy ¥ c6 thé khéng dugc thé hoic
thé bing halogen, alkyl thip, alkoxy thép, alkylthio axetylen, amino, amido,
carboxyl, hydroxyl, aryl, aryloxy, di vong, di vong thé, hetaryl, hetaryl thé,

nitro, xyano, thiol, sulfamido va tuong tu.

Thuét ngit “heteroarylalkyl” 1a nhém -R-Het AR trong d6 HetAr la nhom
heteroaryl va R 1a nhém alkyl thip. Céc nhém heteroarylalkyl tiy ¥ c6 thé
khong dugc thé hoic thé bing halogen, alkyl thip, alkoxy thép, alkylthio
axetylen, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, di vong, di vong thé,
hetaryl, hetaryl thé, nitro, xyano, thiol, sulfamido va tuong tu.

Thuét ngt “xycloalkyl” 1a nhém alkyl xyclic hodc polyxyclic hoa tri hai
chtra 3 dn 15 nguyén tir cacbon.

Thuét ngit “xycloalkyl thé” 1a nhém xycloalkyl bao gdm mét hogic nhidu
phan tr thé voi cu thé 13 halogen, alkyl thip, alkoxy thép, alkylthio axetylen,
amino, amido, carboxyl, hydroxyl, aryl, aryloxy, di vong, di vong thé, hetaryl,

hetaryl thé, nitro, xyano, thiol, sulfamido va tuong tu.

Thuat nglt “xycloheteroalkyl” la nhém xycloalkyl trong d6 mdt hodc
nhiéu nguyén tir cacbon vong duoc thay bing nguyén tir khac loai (cu thé 1a N,

O, S, hoac P).

Thuat ngit “xycloheteroalkyl thé” 13 nhém xycloheteroalkyl nhu dugc
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dinh nghia & day chira mot hodc nhiéu phan tir thay thé, nhu halogen, alkyl thap,
alkoxy thép, alkylthio axetylen, amino, amido, carboxyl, hydroxyl, aryl, aryloxy,
di vong, di vong thé, hetaryl, hetaryl thé, nitro, xyano, thiol, sulfamido va tuong

tu.

Thuat ngt “alkyl xycloalkyl” chi nhom -R’-xycloalkyl trong do
xycloalkyl 14 nhém xycloalkyl va R 14 nhom alkyl thip hodc alkyl thip thé . c4c
nhom xycloalkyl tiiy ¥ c6 thé khong dugc thé hodc thé cu thé bing halogen,
alkyl thép, alkoxy thdp, alkylthio axetylen, amino, amido, carboxyl, hydroxyl,
aryl, aryloxy, di vong, di vong thé, hetaryl, hetaryl thé, nitro, xyano, thiol,

sulfamido va tuong tu.

Thuat ngtt “alkyl xycloheteroalkyl” chi nhdm -R’-xycloheteroalkyl trong
d6 R 13 nhém alkyl thip hozc alkyl thdp thé. Cac nhém xycloheteroalkyl tly ¥
c6 thé khong duoc thé hoic thé cu thé bang halogen, alkyl thip, alkoxy thép,
alkylthio axetylen, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, di vong, di

vong thé, hetaryl, hetaryl thé, nitro, xyano, thiol, sulfamido va twong tu.

Céc hop chét ciia sang ché c6 thé duoc didu ché bang quy trinh hoa hoc da
biét nhu dugc md ta trude trong héa hiru co duge viét béi Francis Carey and
Richard Sundberg and review journal “Account of Chemical research.”

Cu thé, quy trinh duoc thé hién & cong thic chung dudi day 1a quy trinh
téng hop cac hop chit nhét dinh clia séng ché.
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Céc hop chét ciia sang ché nay duogc tdng hop c6 thé duoc tinh ché tiép bang séc
khi hoic két tinh hodic phwong phap thich hop bit ky khac d3 biét trong linh vuc.

Séang ché ciing d& xuét dugc phidm bao gdm mét hodc nhiéu hop chit mo

t4 & trén va chit mang duoc dung. Duoc phim theo sang ché ¢ thé duogc st
dung dé gia ting cac mirc bidu hién hoic hoat tinh sinh hoc ctia SHP-1 trong té
bao, hoic diéu tri bénh hodc tinh trang bénh khac biét boi cac mirc biéu hién

hoic hoat tinh sinh hoc ctia SHP-1 giam. Ciing nim trong pham vi cia sang ché
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nay 12 st dung bét ky hop chét mé ta & trén dé gia ting cac mirc biéu hién hosc
hoat tinh sinh hoc ctia SHP-1 trong té bao, hoic didu tri bénh hodc tinh trang
bénh khac biét bdi cac mirc biu hién hodc hoat tinh sinh hoc ctia SHP-1 giam

duoc mé ta & day va dé san xuat thuoc di€u tri cac bénh nay.

Sang ché ciing d& xuét phuong phép gia ting cac mirc biéu hién SHP-1
hodc hoat tinh sinh hoc trong t& bao, bao gdbm buédc cho té bao xir Iy béng mot
lwong hitu hiéu hop chét hodc dugc phim dwgc mé ta & ddy. Séng ché con dé
xuét phuong phap diéu tri bénh hoc tinh trang bénh khac biét béi céc mirc biéu
hién hoac hoat tinh sinh hoc ciia SHP-1 gidm & dbi tuong can diéu tri, bao gém
buéc cho d6i tuong str dung mét lugng hitu hidu hop chét hodc dugc phém duoc
mo ta & day.

Thuét nglt “x 1y” hodc “diéu tri” bao gém viéc diéu tri rdi loan hodc tinh
trang bénh cu thé, hodc lam giam bét céc triéu chimg lién quan dén rdi loan hodc

tinh trang bénh cu thé va/hodc phong nglra hodc gidm bét céc tri€u chimg nay.

Céc hop chét theo sang ché c6 thé duoc sir dung dé diéu tri cac bénh hodc
cac tinh trang bénh khac biét bdi cac muc biéu hién hoic hoat tinh sinh hoc cua
SHP-1 giam. Hop chit theo sang ché c6 thé dugc cho bénh nhan 1 ngudi st
dung bdi chinh né hodc phéi ché thanh duoc phém trong d6 né dugc tron véi
chét mang hoic ta dugc phit hop & cac lién lwong diéu tri hodc cai thién céac didu
kién khéc nhau khéc biét béi cac mic bidu hién hodc hoat tinh sinh hoc cla
SHP-1 giam. Cac murc biéu hién hodc hoat tinh sinh hoc ting hodc giam cua yéu
t6, cu thé 1a SHP-1) ¢6 thé d& dang dugc phat hién bdi san pham gen cla yéu t6
nhu protein hodc RNA, & mau tir ddi tuong, cu thé 1a tir mau hodc mé sinh thiét)
va phén tich né in vitro dbi véi cac mirc ARN, cAu triic va‘hodc hoat tinh cta
protein thé hién va twong tu, sit dung cac phuong phap phat hién da biét trong
linh vuc nhu tht nghiém ngoai hép mién dich enzym (enzyme-linked
immunosorbent assay -ELISA), tao vét phuong tiy va tao nét phuong bic. Céc
vi du cu thé v& céc bénh hodc céc tinh trang bénh khéac biét boi cac mirc biéu

hién hogc hoat tinh sinh hoc ctia SHP-1 giam theo sang ché bao gém nhung
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khong gidi han & bénh ung thu, cu thé 1a bénh ung thu biéu mo té bao gan, bénh
ung thu bach cau, bénh ung thu phéi, bénh ung thu vu, bénh ung thu thin, va

chiing lodng xuong.

“Dbi twong” cu thé 1a dong vat co vi, nhu ngudi, nhung cling c6 thé 13
dong vat nudi (cu thé 13 cho, méo va tuong ty), cac dong vat & trang trai (cu thé
1a bo, viru, lgn, ngua va tuong ty) hodc cac dong vat thi nghiém (cu thé 1a chudt

nhét, chudt, lon guine, va tuong ty) can diéu tri dugc mo ta & day.

“Luogng hitu hiéu” nhu dugc st dung & day 1a lugng hoat chét can thiét dé
cho tac dung diéu trj trén dbi tuong diéu tri, hodic riéng 1€ hodc két hop véi mot
hogc nhiéu hoat chit khac. Cac luong hiru hidu thay dbi, nhu nhan thiy bsi céc
ngudi c6 hiéu biét trung binh trong linh vuc, tlly thudc vao dudng dung, t4 dugc

st dung, va cung str dung hoat chét khac.

Céc duong dung phu hop, vi dy, bao gém miéng, tryc trang, qua ma hodc
hoéc rudt; chuyén qua duong tiém, bao gém thudc tiém bép, tiém ven, trong tiy
sdng, cling nhu noi tiy mac, ndi tm that truc tiép, trong tinh mach, trong bung,

trong mili, hodc trong mét, va tlly y & cong thirc depot hodc gidi phong kéo dai.

Céc duoc phdm theo sang ché c6 thé duge san xudt theo cach da biét trong
linh vuc cy thé 1a béng c4c quy trinh trdn, hoa tan, tao nhfi, bao nang, bay, hoic
1am kho lanh thong thudng. Cac duge phim dé st dung theo séang ché do vay co
thé duoc phdi ché theo cach thong thudng sir dung mot hoic nhiéu chit mang
chép nhan duoc v& mit sinh Iy bao gém céc ta duge va/hodic cac chét phu trg ma
tao thuan 1gi cho viéc xt ly cac hoat chét thanh céc ché phém, cac ché ph'?lm nay
c6 thé duoc str dung trong nganh duge. Nhu duge st dung & day, “chip nhan
dugc” ¢6 nghia 1a chit mang bén phai twong thich véi hoat chit ctia dugc phdm
(va t6t hon 13, c6 thé 1am 6n dinh hoat chat) va khong c6 hai dén dbi twong cin

diéu tri. Cong thire thich hop phu thudc vao dudng ding da chon.

Cu thé, dé tiém, cac hop chét theo séng ché c¢6 thé dugc phéi ché vi du
trong cdc dém tuong thich vé mit sinh ly, nhu dung dich Hank, Dung dich

Ringer, hodc dém nuwdc mudi sinh 1y. Nhim muc dich ding qua duong miéng,
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cac hop chét theo sang ché c6 thé duoc phdi ché bang cach két hop céc hop chét
hoat tinh v&i céc chit mang dugc dung di biét trong linh vyc, nhu lactoza,
sucroza, manitol, sorbitol, tinh bdt ngd, tinh bdt my, tinh bot gao, tinh bot khoai
tay, gelatin, gdbm tragacanth, metyl xenluloza, hydroxypropylmetyl-xenluloza,
natri carboxymetyl-xenluloza, va/hoac polyvinylpyrolidon (PVP), cho phép céc
hop chit ctia sang ché dugc phdi ché duéi dang céc vién nén, bi, vién, vién
nang, dich 16ng, gen, xird, bot nhdo, huyén pht va tuong ty. Dé sir dung béng
cach x0ng, cac hop chét cta sang ché c6 thé duge phdi ché & dang phun sol khi
thé hién tir cac gbi didu ap hodc dng phun, c6 sir dung mdt chét dudi pht hop cu
thé 1a diclodiflometan, tricloflometan, diclotetrafloetan, cacbon dioxit hodc khi

phu hop khac.
Vi du thye hién sing ché

Néu khéng c6 chi tiét hon, chung t6i tin ring phin mé ta trén d& mé ta
déy da sang ché. Céc vi du cu thé sau day do do duogc c4u tao chi nhdm muc
dich minh hoa, va khong gi6i han phan con lai ctia phan mé ta theo cach bit ky.
Tt ca céc cong bd, bao gém céc sang ché duogc chi ra & ddy duoc dua vao phan

md ta ndy bang cach vién dan.
Vi du 1: Téng hop héa hoc
1.1 Cac nguyén li€u

Phd cong hudng tir hat nhan (‘"H-NMR) duoc ghi trén dung cu Bruker
DPX300 (400 MHz). Céc dich chuyén héa hoc duogc thong bao 1a céc gia tri &
(ppm) & khu vuc tir cloroform deuteri héa bén trong cua dung dich hitu co chi
béo. Céc bdi sb & dinh duoc biéu thi nhu sau: s, vach don; d, vach d6i; t, vach
ba; q, vach bdn; dd, vach dbi cta céc vach ddi; ddd, vach d6i cua cac vach doi
cua céc vach do6i; dt, cua céc vach ba; brs, vach don rdng; m, da vach. Héng sb
ghép nbi (céc gié tri J) dugc cho 1a héc (Hz). Tién trién phan tmg duoc xac dinh
1a phan tich séc ky 16p méng (TLC) trén tdm silica gel 60 F254 (Merck). Su tinh
ché sic ky duoc tién hanh trén cac cot silica gel 60 (0,063-0,200mm hoic

0,040-0,063mm, Merck), silica gel co ban. Céc chét phan Ung va dung moéi
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thwong mai dugc st dung ma khong tinh ché thém. Céc chit viét tit dugc si
dung 13 nhu sau: CDCls, cloroform deuteri hdéa; DMSO-d6, dimetyl sulfoxit-d6;
EtOAc, etyl axetat; DMF, N,N-dimetylformamit; MeOH, metanol; THF,
tetrahydrofuran; EtOH, etanol; DMSO, dimetyl sulfoxit; NMP, N-
metylpyrolidon. Phd khdi rira giai cao dugc ghi trén phd ké khbi FINNIGAN
MAT 95S.

1.2 Céc phuong phap

Thiét ké céu triic cua cac hop chit theo sang ché duoc mb ta dudi day.
Trude tién, nhdm mdi twong quan gifta sw ngin chin Raf kinaza va didu chinh
xudng ctia P-STAT3 béi sorafenib, cic tic gia sir dung mot héa chét d& giam
twong tac lién két hydro gitta nhém amit ciia sorafenib véi Raf bang cach thay
nhém amido bang nhém phenylxyano (hop chit ¢é céng thirc 1, Fig.1). Cac tac
gia cling cai bién SC-1 trén co s cic nhém chirc ma chira céc kich c¢& khéac
nhau, chét cho hydro, chit chp nhan hydro, kha ning ky nudc va ua nudce dé
tao ra mot loat cac hop chat SC-48, SC-49, SC-54, SC-55, SC-56, SC-58, SC-
43, SC-44, SC-45, SC-50, SC-51, SC-52, SC-59, SC-60 va SC-40. Ngoai ra, cic
tac gia thay nhom chirc ure trong khung sudn sorafenib vé6i cac hop chét amit va
sulfonamit khac nhau 2-11. Ngoai ra, cac tac gia thay vong pyridin v4i quinolin
va st dung né dudi dang nén dé tién hanh cai bién két ciu, tao ra mot loat céac
hop chét ¢6 cong thirc 12-19 va 20-25. Cac dan xuat SC-1 nay duogc tdng hop
theo quy trinh chung dugc mo ta & trén trong cong thirc I Fig.2. Hon nita, cac
tac gia kéo dai d6 dai ctia hop chit bang cach bd sung mét vong phenyl dé 1am
16 mbi twong quan hoat tinh két ciu véi nhém chire khac 36-38.

1.2.1 C4c quy trinh téng hop hop chit c6 cong thirc 1 (cong thirc I)

B& sung 4-clo-3- (triflometyl)anilin (0,21g, 1,lmmol) va 2 duong lugng
cta trietyl amin vao 50mL dung dich THF cua triphosgen (0,30 g, 1,0mmol).
Hon hop duoc gia nhiét & nhiét 6 50°C trong thoi gian 30 phut. Sau khi nhiét
d0 quay trd lai nhiét d trong phong, 4-(4-aminophenoxy)benzonitril trong
10mL dung dich THF dugc bd sung vao hdn hop va gia nhiét &én 50°C trong 30
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phut nira. H3n hop duoc cho bay hoi, pha lodng bing nuéc va pha lodng bang
EtOAc. Dich chiét duoc rira bing nude mubi, 1am khé trén magie sulfat khan, va

cd dudi ap sut giam thu dugc hop chit c6 cong thirc 1. (0,34 g, 80%)

1.2.1.1.

1-(4-Clo-3-(triflometyl)phenyl)-3-(4-(4-xyanophenoxy)phenyl)ure (1)
NG NN cF
V¥ T
O © Cl
SC-1

'H NMR (400 MHz, CDCl3):8 9,17 (s, 1H), 8,94 (s, 1H), 8,10 (s, 1H),
7,81 (d, 2H, J = 6,8), 7,63-7,59 (m, 2H), 7,54 (d, 2H, J= 7,2 Hz), 7,10 (d, 2H, J
= 6,8 Hz), 7,05 (d, 2H, J = 7,2 Hz); °C NMR (100 MHz, metanol-d,): § 163,7,
163,6, 154,8, 151,4, 151,2, 140,1, 137,7, 137,4, 135,3, 132,9, 129,7, 1294,
129,1, 128,8, 128,3, 125,6, 125,5, 125,4, 124,2, 122,9, 122,4, 122,3, 122,1.
120,2, 119,7, 118,8, 118,7, 118,6, 118,6, 106,5, 106,4; HRMS theo 1y thuyét dbi
v6i CyHi3CIF;N;0, (M+H): 431,0648. Trén thuc té: 431,0656.

1.2.1.2.

1-(3-(4-xyanophenoxy)phenyl)-3-(4-clo-3-(triflometyl)phenyl)ure (43)

ROV
0 NN CFs
H H
43

'H NMR (400 MHz, DMSO): § 9,17 (s, 1H), 9,03 (s, 1H), 8,04 (d, J=2,4
Hz, 1H), 7,83 (d, J = 8,8 Hz, 2H), 7,64- 7,55 (m, 2H), 7,41- 7,32 (m, 2H), 7,23
(d, J=17,2 Hz, 1H), 7,11 (d, J = 8,0 Hz, 2H), 6,75 (dd, J = 8,0 Hz, 2,4 Hz, 1H);
HRMS theo 1y thuyét ddi véi CyHyoN3O,F;Cl [M-H]: 430,0570. Trén thuc té:
430,0576.

1.2.1.3.

4-(3-(3-(triflometyl)benzensulfonylamino)phenoxy)benzonitril (44)
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S”\©/CF3

'H NMR (400 MHz, CDCl;): & 8,00 (s, 1H), 7,96 (d, J = 8,0 Hz, 1H), 7,81
(d, J = 8,0 Hz, 1H), 7,65- 7,54 (m, 3H), 7,26 (t, J = 8,0 Hz, 1H), 7,08 (s, 1H),
7,05- 6,97 (m, 1H), 6,94- 6,86 (m, 3H), 6,84 (t, J = 2,0 Hz, 1H), 6,81 (dd, J = 8,4
Hz, 2,0 Hz, 1H); HRMS theo 1y thuyét d6i v6i CooH;oN,05F5S [M-H]: 417,0521.
Trén thuc té: 417,0518.

NC
QL e
0] N~
H
44

1.2.1.4.

4-(3-(3-(triflometoxy)benzylamino)phenoxy)benzonitril (45)

NC\O\ /©\
H
4

5
'H NMR (400 MHz, CDCl;): & 7,61 (d, J = 8,8 Hz, 2H), 7,43 (t, J = 8,0
Hz, 1H), 7,33 (d, J = 8,4 Hz, 1H), 7,29- 7,16 (m, 3H), 7,04 (d, J = 8,8 Hz, 2H),
6,55 (dd, J= 8,0 Hz, 2,4 Hz, 1H), 6,46 (dd, J= 8,0 Hz, 2,0 Hz, 1H), 6,34 (t, J=
2,4 Hz, 1H), 4,41 (s, 2H); HRMS theo ly thuyét dbi voi CyH gN,O,F5 [M+H]":
385,1164. Trén thuc té: 385,1157.
1.2.1.5.

1-(4-(4-xyanophenoxy)phenyl)-3-(3,4-dimetoxybenzyl)ure (48)
NC N/&O g
H
48

'H NMR (400 MHz, CDCI3): & 7,56 (d, J = 6,8 Hz, 2H), 7,34 (d, ] = 8,8
Hz, 2H), 6,98- 6,94 (m, 4H), 6,88-6,75 (m, 4H), 6,56 (brs, 1H), 4,36 (s, 2H),
3,84 (s, 6H); HRMS theo ly thuyét dbi voi Cy3HyoN30O4 [M-H]: 402,1454. Trén
thuc té: 402,1462.

1.2.1.6.
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1-(4-clo-3-(triflometyl)phenyl)-3-(4-(4-xyanophenoxy )benzyl)ure (49)
CF,

1,
pevens

'H NMR (400 MHz, CDCl,): 6 7,76 Hz(s, 1H), 7,51- 7,39 (m, 3H), 7,29
(dd, J= 8,8 Hz, 2,4 Hz, 1H), 7,13 (d, J = 8,4 Hz, 3H), 6,83 (dd, J= 8,8 Hz, 4,8
Hz, 4H), 5,93 (t, J= 6,0 Hz, 1H), 4,24 (d, J= 6,0 Hz, 2H); HRMS theo ly thuyét
dbi véi CppH sN;0,F;Cl [M-H]: 444,0727. Trén thuc té: 444,0732.

1.2.1.7.

1-(3-(4-xyanophenoxy )phenyl)-3-(3-flophenyl)ure (50)
QA8 O
O N/lLN F
H H
50

'H NMR (400 MHz, MeOD): § 7,66 (d, J = 9,2 Hz, 2H), 7,60 (s, 1H),
7,41 - 7,34 (m, 2H), 7,22 (q, J = 8,0 Hz, 1H), 7,18 (dd, J = 8,0 Hz, 2,0 Hz, 1H),
7,10-7,02 (m, 3H), 6,71 (dd, J = 8,8 Hz, 2,4 Hz, 2H); HRMS theo ly thuyét ddi
v6i CaoHi3N30, [M-H]': 346,0992. Trén thuc té: 346,0999.

1.2.1.8.

N-(3-(4-xyanophenoxy)phenyl)benzamit (51)

'H NMR (400 MHz, CDCl5): & 8,82 (s, 1H), 7,75 (d, J=7,6 Hz, 2H), 7,53
(s, 1H), 7,46- 7,35 (m, 4H), 7,28 (t, J = 8,0 Hz, 2H), 7,22 (t, J = 8,0 Hz, 1H),
6,90 (d, J = 8,8 Hz, 2H), 6,72 (dd, J = 8,0 Hz, 2,0 Hz, 1H); HRMS theo ly
thuyét dbi voi CooHi3N,0, [M-H]': 313,0977. Trén thyc té: 313,0971.

1.2.1.9.
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N-(3-(4-xyanophenoxy)phenyl)benzensulfonamit (52)

10
TN
H

52

'H NMR (400 MHz, CDCl5): & 7,79 (d, J = 8,4 Hz, 2H), 7,53 (t, J= 4,4
Hz, 3H), 7,42 (t, J = 8,0 Hz, 2H), 7,20 (t, J = 8,0 Hz, 1H), 6,93 (dd, J = 8,0 Hz,
2,0 Hz, 1H), 6,86- 6,83 (m, 3H), 6,73 (dd, J = 8,0 Hz, 2,0 Hz, 1H); HRMS theo
Iy thuyét d6i véi C1oHi3N,05S [M-H]': 349,0647. Trén thyc té: 2349,0643.

1.2.1.10.

1-(4-(4-xyanophenoxy)benzyl)-3-(3,4-dimetoxybenzyl)ure (54)

o]
QD
H H
(0] 54 o~
'H NMR (400 MHz, DMSO): & 7,81 (d, J = 9,2 Hz, 2H), 7,33 (d, J = 8,4
Hz, 2H), 7,06 (dd, J = 15,6 Hz, 9,2 Hz, 4H), 6,86 (d, J=9,2 Hz, 2H), 6,76 (dd, J
= 8,0 Hz, 2,0 Hz, 1H), 6,45 (t, J= 6,0 Hz, 1H), 6,38 (t, /= 6,0 Hz, 1H), 4,23 (d,

J=5,2 Hz, 2H), 4,14 (d, J = 5,2 Hz, 2H), 3,69 (s, 6H); HRMS theo ly thuyét déi
véi CayHouN;0, [MHH]': 418,1767. Trén thuc té: 418,1773.

1.2.1.11.

1-(4-(4-xyanophenoxy)benzyl)-3-(3-(triflometoxy)benzyl)ure (55)

0]
NC\©\ /@/\ N J\ N /\©/OCF3
H H
© 55

"H NMR (400 MHz, CDCL): & 7,49 (d, J= 9,2 Hz, 2H), 7,17 (t, J = 8,0
Hz, 1H), 7,10 (d, J = 8,4 Hz, 2H), 7,00 — 6,92 (m, 3H), 6,88 (d, J= 9,2 Hz, 2H),
6,84 (d, J = 8,4 Hz, 2H),6,17- 6,05 (m, 2H), 4,10 (m, 4H); HRMS theo 1y thuyét
d8i v6i Cr3HoN;03F; [M+H]'™: 442,1379. Trén thyc té: 442,1381.

1.2.1.12.
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(R)-1-(4-(4-xyanophenoxy)phenyl)-3-(1-(naphthalen-1-yl)etyl)ure (56)
IsneN s
NC N/U\N ' O
H H
e

'H NMR (400 MHz, MeOD): § 8,17 (d, J = 8,0 Hz, 1H), 7,87 (d, J = 8,0
Hz, 1H), 7,78 (d, J= 8,0 Hz, 1H), 7,65 (d, J = 8,8 Hz, 2H), 7,58 (d, J = 7,2 Hz,
1H), 7,53 (d, J = 7,2 Hz, 1H), 7,50- 7,45 (m, 2H), 7,41 (d, J = 8,8 Hz, 2H), 6,99
(t, ] =9,2 Hz, 4H), 5,74 (d, J = 6,8 Hz, 1H), 1,63 (d, J = 6,8 Hz, 3H); HRMS
theo 1y thuyét dbi v&i CrsH,oN30, [M-H]': 406,1556. Trén thyc té: 406,1563.

1.2.1.13.

1-(4-clo-3-(triflometyl)benzyl)-3-(4-(4-xyanophenoxy)phenyl)ure (58)
CF,

i ou v@(‘”

'H NMR (400 MHz, MeOD): § 7,74 (brs, 1H), 7,66 (d, J = 9,2 Hz, 2H),
7,56 (d, J = 2,0 Hz, 2H), 7,44 (d, J = 9,2 Hz, 2H), 7,05- 6,98 (m, 4H), 4,43 (s,
2H); HRMS theo ly thuyét dbi v6i CpH sN;0,F;Cl [M-H]": 444,0727. Trén thuc
té: 444,0736.

1.2.1.14.

1-(4-clo-3-(triflometyl)phenyl)-3-(3-(4-xyanophenoxy)-4-metyl-
phenyl)ure (59)

oo o0
o) N” N CFs
H H
59

"H NMR (400 MHz, MeOD): & 7,87 (d, J = 2,8 Hz, 1H), 7,60 (d, J = 9,2
Hz, 2H), 7,54 (dd, J = 8,4 Hz, 2,4 Hz, 1H), 7,39 (d, J = 8,8 Hz, 1H), 7,25 (d, J=
2,4 Hz, 1H), 7,18 (d, J= 8,0 Hz, 1H), 7,12 (dd, J = 8,0 Hz, 2,4 Hz, 1H), 6,93 (d,
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J=9,6 Hz, 2H), 2,02 (s, 3H); HRMS theo ly thuyét ddi v&i CpHp4N;0,F;Cl [M-
H]: 444,0727. Trén thuc té: 444,0725.

1.2.1.15.

1,3-bis(3-(4-xyanophenoxy)-4-metylphenyl)ure (60)

pebeiisdon
60

'H NMR (400 MHz, DMSO): & 8,77 (s, 2H), 7,80 (d, J = 8,0 Hz, 4H), 7,29 (s,
2H), 7,24 (d, J= 8,0 Hz, 2H), 7,13 (d, J = 8,4 Hz, 2H), 6,98 (d, J = 8,4 Hz, 4H),
2,02 (s, 6H); HRMS theo ly thuyét d6i voi CroH, N4O5 [M-H]: 473,1614. Trén
thuc té: 473,1619.

1.2.2 Céc quy trinh chung cho hop chéit 2-25

Trong mdt binh tron hai ¢d dung tich 25mL, c4c din xuét anilin (1mmol)
va luong xtc tac sang ché ctia pyridin dugc dit trong THF khan (10mL) & nhiét
d6 trong phong. Céc hop chét axyl clorua hodc sulfonyl clorua duge b sung vao
hdn hop va khudy trong thoi gian 2 gid & nhiét do trong phong. Dung méi dugce
loai bé trong chan khong va cén thd dugce tinh ché bang séc ky trén cot silica gel
st dung BtOAc/Hexan 1am chét rira giai (1/10 dén 1/2). Quy trinh ndy thu duoc
san phdm ghép mong doi dudi dang chét rin mau tréing v6i hiéu sudt ndm trong

khoang tir 70 dén 95%.
1.2.2.1.

N-Metyl-4-(4-(phenylsulfonamido)phenoxy)picolinamit (2)
H
ot
o)
X

OYENj

_NH

O=0n=0

'"H NMR (400 MHz, CDCL;):8 8,36 (d, 1H, J = 5,6 Hz), 8,01 (brs, 1H),
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7,76 (d, 2H, J = 7,6 Hz), 7,59 (s, 1H), 7,54 (t, 1H, J = 8,0 Hz), 7,46 (t, 2H, J =
8,0 Hz), 7,12 (d, 2H, J = 8,8 Hz), 6,94 (d, 2H, J = 8,8 Hz), 6,92-6,90 (m, 1H),
3,00 (d, 3H, J = 5,2 Hz); ®C NMR (100 MHz, CDCl;): § 166,0, 164,6, 152,1.
151,0, 149,7, 138.9, 134,2, 133,0, 129,0, 127,1, 123,9, 121,6, 114,3, 109,9, 26,1;
HRMS theo ly thuyét déi véi CioHisN;0,S (M+H): 383,0940. Trén thuc té:
383,0941.

1.2.2.2.

N-Metyl-4-(4-(4-nitrophenylsulfonamido)phenoxy)picolinamit (3)

H
)
X

_NH

O=0m=0

'H NMR (400 MHz, CDCl3):5 8,39 (d, 1H, J = 5,6 Hz), 8,30 (d, 2H, J =
8,8 Hz), 8,07 (brs, 1H), 7,93 (d, 2H, J = 8,8 Hz), 7,49 (s, 1H), 7,17 (d, 2H, J =
8,8 Hz), 7,01-6,98 (m, 3H), 3,00 (d, 3H, J = 5,2 Hz); HRMS theo ly thuyét d6i
v6i CioH 6N, OS (M+H): 428,0791. Trén thuyc té: 428,0798.

1.2.2.3.

4-(4-(4-Flophenylsulfonamido)phenoxy)-N-metylpicolinamit(4)

OH— )

oYfl\]j

_NH

wn=0

1]

o

'"H NMR (400 MHz, CDCl5):5 8,37 (d, 1H, J = 5,6 Hz), 8,00 (brs, 1H),
7,77-7,43 (m, 2H), 7,57 (s, 1H), 7,17-7,09 (m, 4H), 6,99-6,93 (m, 4H), 3,00 (d,
3H, J = 4,8 Hz); NMR (100 MHz, CDCL;): & 166,5, 165,9, 164,6, 1639, 152,1.
151,2, 149,7, 135,0, 134,0, 130,0, 129,9, 124,1, 121,7, 116,4, 116,2, 114,5,
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109,8, 26,19; HRMS theo ly thuyét dbi véi CioHFN;0,S (M+H): 401,0846.
Trén thyc té: 401,0849.

1.2.2.4.

4-(4-(4-tert-Butylphenylsulfonamido)phenoxy)-N-metylpicolinamit (5)

O

_NH

O=n=0

'H NMR (400 MHz, CDCL): & 8,33 (d, 1H, J = 6,0 Hz), 8,21 (brs, 1H),
7,79 (brs, 1H), 7,69 (d, 2H, J = 6,8 Hz), 7,62 (s, 1H), 7,44 (d, 2H, J = 6,8 Hz),
7,15 (d, 2H, J = 6,8 Hz), 6,91 (s, 2H, J = 6,8 Hz), 6,88-6,86 (m, 1H), 2,98 (d,
3H, J = 5,2 Hz); ®C NMR (100 MHz, CDCl;): & 166,0, 164,6, 156,8, 152,2.
150,8, 149,7, 136,1, 134,4, 127,0, 126,1, 123,6, 121,6, 114,1, 110,1, 35,1, 30,1,
26,1; HRMS theo 1y thuyét di v&i Cp3HysN3;04S (M+H): 439,1566. Trén thuc
té: 439,1564.

1.2.2.5.
N-Metyl-4-(4-(naphthalene-2-sulfonamido)phenoxy)picolinamit (6)

H 9

- )
L1 80
AN

o)

_NH

'H NMR (400 MHz, CDCl;):5 8,34 (s, 1H), 8,30 (d, 1H, J = 5,2 Hz), 8,05-
8,02 (m, 1H), 7,89-7,83 (m, 4H), 7,74 (dd, 1H, J = 8,4, 1,6 Hz), 7,60-7,52 (m,
3H), 7,16 (d, 2H, J = 8,8 Hz), 6,88 (d, 2H, J = 8,8 Hz), 6,84-6,82 (m, 1H); °C
NMR (100 MHz, CDCL): 165,9, 164,6, 152,1, 151,0, 149,7, 135,9, 134,9,
1342, 132,0, 129,4, 129,3, 128,9, 128,7, 127,9, 127,5, 123,9, 122,2. 121,6,
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114,2, 110,1, 26,2; HRMS theo ly thuyét dbi véi CpHioN30,S (M+H):
433,1096. Trén thuc té: 433,1079.

1.2.2.6. 4-(4-(2-Brom-4-(triflometyl)phenylsulfonamido)phenoxy)-N-metylpic-

Br.
42 >—CF3

olinamit (7)

H
oy
0
X

_NH

O=w=0

'H NMR (400 MHz, CDCl;):5 8,35 (d, 1H, J= 5,6 Hz), 8,15 (d, 1H, J =
8,0 Hz), 7,79 (brs, 1H), 7,96 (s, 1H), 7,67 (d, 2H, J = 8,0 Hz), 7,57 (s, 1H), 7,18
(d, 2H, J= 9,2 Hz), 6,95 (d, 2H, J = 9,2 Hz), 6,90-6,88 (m, 1H), 2,98 (d, 3H, J=
5,2 Hz); *C NMR (100 MHz, CDCl;): 8165,7, 164,5, 152.2. 151,6, 149,38,
141,5, 136,1, 135,8, 135,5, 135,2, 132,7, 132,2 (m), 124,9 (m), 124,1, 123,5,
121,7, 120,8, 120,4,114,5, 110,0, 26,1; HRMS theo ly thuyét dbi véi
CaoH,;sBrF3N;0,S (M+H): 528,9919. Trén thuc té: 528,9917.

1.2.2.7.

N-Metyl-4-(4-(2-nitrophenylsulfonamido)phenoxy)picolinamit (8)

O,N
i

N_
1
JORL
(@)
| AN
o) N/
/NH

'H NMR (400 MHz, CDCl;): & 8,37 (d, 1H, J = 6,0 Hz), 7,98 (brs, 1H),
7,86-7,83 (m, 2H), 7,72-7,68 (m, 2H), 7,55 (s, 1H), 7,24 (d, 2H, J = 8,8 Hz),
6,98 (d, 2H, J = 8,8 Hz), 6,94-6,92 (m, 1H), 2,98 (d, 3H, J = 4,8 Hz); HRMS
theo 1y thuyét dbi véi CisH;gN;O6S (M+H): 428,0791. Trén thuc té: 428,0796.
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1,2,7,8

4-(4-(3,5-Bis(triflometyl)benzamido)phenoxy)-N-metylpicolinamit (9)

H
1 6
N FeC CF
o) N

NH

3

7

'H NMR (400 MHz, CDCL): & 9,92 (s, 1H), 8,40 (s, 1H), 8,33 (d, 1H, J=
5,6 Hz), 8,10 (q, 1H, J= 5,2 Hz), 7,90 (s, 1H), 7,71 (d, 2H, J = 8,8 Hz), 7,40 (d,
1H, J = 2,8 Hz), 6,99-6,97 (m, 1H), 6,93 (d, 2H, J= 8,8 Hz), 2,91 (d, 3H, J= 4,8
Hz); C NMR (100 MHz, metanol-d,): & 167,8, 166,8, 165,1, 1534,
151,8,151,6, 138,6, 137.6, 133,6, 133,3, 133,0, 132,6, 129,4 (d), 126,2 (m),
126,0, 124,2, 123,2, 122,4, 115,2, 110,7, 26,4; HRMS theo 1y thuyét dbi véi
CH;sFeN;O5 (M+H): 483,1018. Trén thuc té: 483,1017.

1.2.2.9

4-(4-(5-Flo-2-(triflometyl)benzamido)phenoxy)-N-metylpicolinamit (10)

F
H
joR. i
CF
0 © 3
AN

_NH

'H NMR (400 MHz, CDCl;): & 8,66 (d, 1H, J = 12,4 Hz), 8,31-8,26 (m,
2H), 7,93 (s, 1H), 7,70-7,65 (m, 3H), 7,56 (t, 1H, J = 2,4 Hz), 7,24-7,19 (m,
1H), 7,02 (d, 2H, J = 6,4 Hz), 6,89-6,87 (m, 1H), 2,90 (d, 3H, J = 3,2 Hz); °C
NMR (100 MHz, metanol-d,): & 166,2, 164,5, 162,9, 160,4, 160,0, 159,9, 152,2,
150,4, 149,7, 135,0, 130,6 (m), 129,8 (m), 1283, 128,1, 127,7, 127,4, 124,5,
122,5, 122,4, 122,3, 121,8, 121,5, 117,2, 117,0, 114,1, 110,1, 26,1; HRMS theo
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1y thuyét déi véi CpH;sF4N;05 (M+H): 433,1050. Trén thyc té: 433,0152.
1.2.2.10.

N-Metyl-4-(4-(4-(triflometyl)benzamido)phenoxy)picolinamit (11)

CF,
H
0 O
X

_NH

'H NMR (400 MHz, CDCL3): § 9,45 (s, 1H), 8,31 (d, 1H, J= 5,6 Hz), 8,15
(s, 1H), 8,08 (d, 2H, J = 8,0 Hz), 7,71-7,65 (m, 3H), 7,50 (d, 1H, J = 2,4 Hz),
7,47 (t, 1H, J = 8,0 Hz), 6,96-6,91 (m, 3H), 2,92 (d, 3H, J = 5,2 Hz); °C NMR
(100 MHz, CDCL): & 166,4, 164,8, 164,7, 151,8, 149,9, 149,8, 138,8, 135,5,
131,4, 131,1, 130,8, 130,7, 130,5, 129,1, 128,1, 125,0, 124,3 (m), 122,6, 122,3,
121,2, 114,4, 109,5, 26,1; HRMS theo ly thuyét ddi véi CyH gF3N;05 (M+H):
415,1144. Trén thyc té: 415,1146.

1.2.2.11.

2-Nitro-N-(4-(quinolin-4-yloxy)phenyl)-4-(triflometyl)benzensulfon-amit
(12)

oN

Oop

H
N_
0
@
P
N

'H NMR (400 MHz, CDCL): & 8,71 (d, 1H, J = 5,2 Hz), 8,28 (d, 1H, J =
8,4 Hz), 8,12 (d, 1H, J= 8,4 Hz), 8,10 (s, 1H), 8,05 (d, 1H, J = 8,4 Hz), 7,89 (d,
1H, J = 8,4 Hz), 7,80-7,76 (m, 1H), 7,61-7,57 (m, 1H), 7,31 (d, 2H, J = 8,8 Hz),
7,13 (d, 1H, J = 8,8 Hz), 6,53 (d, 1H, J = 5,2 Hz); HRMS theo ly thuyét déi véi
CpoHi4F3N305S (M+H): 489,0606. Trén thuc té: 489,0610.

w

CF3

o
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1.2.2.12.

2-Nitro-N-(4-(8-nitroquinolin-4-yloxy)phenyl)-4-(triflometyl)benzen-
sulfonamit (13)

o)

H
N_ll CF3
s
O
X

NO,

O,N
S

'H NMR (400 MHz, CDCly): § 8,78 (d, 1H, J = 5,2 Hz), 8,51 (d, 1H, J =
8,8 Hz), 8,19 (s, 1H), 8,12-8,02 (m, 3H), 7,89 (1, 1H, J = 9,6 Hz), 7,62 (t, 1H, J
= 8,4 Hz), 7,34 (d, 2H, J = 9,6 Hz), 7,15 (d, 2H, J = 9,6 Hz), 6,91 (d, 1H, J= 6,8
Hz), 6,59 (d, 1H, J= 5,2 Hz), 6,55 (d, 1H, J = 6,8 Hz); HRMS theo 1y thuyét ddi
v6i CpHp3F3N,0,S (M+H): 534,0457. Trén thuc té: 534,0423.

1.2.2.13

2-Brom-N-(4-(quinolin-4-yloxy)phenyl)-4-(triflometyl)benzensulfon-

amit (14)
Br
H
O
' O
X

'H NMR (400 MHz, CDCL3): & 8,65 (d, 1H, J = 5,2 Hz), 8,25 (d, 1H, J=
8,4 Hz), 8,18 (d, 1H, J = 8,4 Hz), 8,07 (d, 1H, J = 8,4 Hz), 7,98 (s, 1H), 7,73 (,
1H, J= 17,6 Hz), 7,67 (d, 1H, J = 8,4 Hz), 7,54 (t, 1H, J= 7,6 Hz), 7,24 (d, 2H, J
= 8.8 Hz), 7,05 (d, 2H, J = 8,8 Hz), 6,43 (d, 1H, J = 5,2 Hz); °C NMR (100
MHz, CDCly): § 161,3, 152,6, 150,9, 149,7, 141,4, 135,9, 135,6, 135,3, 132,7,
132,4, 132,2 (m), 130,3, 129,1, 126,3, 124,9 (m), 124,4, 123,5, 122,1, 122,0,
121,9, 121,6, 121,3, 120,8, 120,4, 116,3, 104,4; HRMS theo ly thuyét ddi véi

n=0

O
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CyoH 14BrF3N,03S (M+H): 521,9861. Trén thyuc té: 521,9858.
1.2.2.14.

2-Brom-N-(4-(8-nitroquinolin-4-yloxy)phenyl)-4-(triflometyl)benzen-

Br
42 >—CF3

sulfonamit (15)

H
jod
(@)
NS

NO,

»n=0

©]

'H NMR (400 MHz, CDCL): & 8,76 (d, 1H, J= 5,2 Hz), 8,49 (d, 1H, J =
8,4 Hz), 8,18 (d, 1H, J= 8,4 Hz), 8,04 (d, 1H, J= 7,6 Hz), 7,99 (s, 1H), 7,68 (d,
1H, J = 8,4 Hz), 7,60 (t, 1H, J = 8,4 Hz), 7,25 (d, 2H, J = 8,4 Hz), 7,07 (d, 2H, J
= 84 Hz), 6,53 (d, 1H, J = 5,2 Hz); HRMS theo ly thuyét ddi vdi
CyoH 3BrF;N3;05S (M+H): 566,9711. Trén thyuc té: 566,9706.

1.2.2.15 N-(4-(Quinolin-4-yloxy)phenyl)-3,5-bis(triflometyl)benzamit
(16)

H
ax
—

N

'H NMR (400 MHz, CDCl;): § 10,02 (s, 1H), 8,59 (d, 1H, J = 5,6 Hz),
8,37 (s, 2H), 8,34 (d, 1H, J = 8,4 Hz), 7,99 (d, 1H, J = 8,4 Hz), 7,92 (s, 1H),
7,80 (d, 2H, J=9,2 Hz), 7,70 (t, 1H, J= 7,6 Hz), 6,56 (t, 1H, J = 7,6 Hz), 7,14
(d, 2H, J = 9,2 Hz), 6,52 (d, 1H, J = 5,2 Hz) ; °C NMR (100 MHz, DMSO-d):
§ 162,6, 161,0, 151,5, 150,0, 149,2, 137,0, 136,1, 131,0, 130,7, 130,4, 130,3,
130,0, 128,8, 128,5 (m), 126,4, 125,2 (m), 124,5, 122,5, 121,7, 121,5, 121,3,
120,6, 104,3; HRMS theo 1y thuyét d6i véi CpH 4FsN,O, (M+H): 476,0959.
Trén thuc té: 476,0958.

3
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1.2.2.16

N-(4-(8-Nitroquinolin-4-yloxy)phenyl)-3,5-bis(triflometyl)benzamit (17)

H
orre
l\ FsC CF
~
N

NO,

3

'H NMR (400 MHz, CDCLy): § 9,05 (s, 1H), 8,69 (d, 1H, J = 5,0 Hz), 8,59
(d, 1H, J = 5,0 Hz), 8,35 (s, 2H), 8,06 (d, 1H, J= 7,8 Hz), 7,97 (s, 1H), 7,80 (d,
2H, J=9,0 Hz), 7,63 (t, 1H, J= 8,6 Hz), 7,16 (d, 2H, J= 9,0 Hz), 6,62 (d, 1H, J
= 5,0 Hz); HRMS theo 1y thuyét d6i v6i Cp4H 3FsN304 (M+H): 521,0810. Trén
thuc té: 521,0814. |

1.2.2.17  2-Flo-N-(4-(quinolin-4-yloxy)phenyl)-5-(triflometyl)benzamit
(18)

H
orr
~

N

'H NMR (400 MHz, CDCl;): & 8,83 (d, 1H, J= 12,8 Hz), 8,68 (d, 1H, J =
5,2 Hz), 8,39-8,30 (m, 2H), 8,11 (d, 1H, J = 8,4 Hz), 7,79-7,67 (m, 4H), 7,58 (¢,
1H, J = 8,0 Hz), 7,27-7,22 (m, 1H), 7,18(d, 2H, J = 9,2 Hz), 6,56 (d, 1H, J=5,2
Hz); BC NMR (100 MHz, metanol-d,): & 164,4, 164,2, 163,8, 161,7, 151,9,
151,8, 149,7, 137,5, 132,1 (m), 131,2 (m), 128,9 (m), 1283, 128,1, 127,9, 126,5,
126,3, 123,7, 123,6, 123,0, 122,7, 122,6, 119,1, 119,8, 118,7, 118,5, 105,2;
HRMS theo 1y thuyét dbi véi CpHi,F4N,0, (M+H): 426,0991. Trén thyuc té:
426,0991.

1.2.2.18.

2-Flo-N-(4-(8-nitroquinolin-4-yloxy)phenyl)-5-(triflometyl)benzami-de
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(19)

H
°crr
|\ FsC
~
N

NO,

'H NMR (400 MHz, CDCly): & 8,81 (d, 1H, J= 5,2 Hz), 8,59 (d, 1H, J =
8,8 Hz), 8,53-8,47 (m, 2H), 8,06 (d, 1H, J = 7,6 Hz), 7,83-7,77 (m, 3H), 7,64 (t,
1H, J = 7,6 Hz), 7,37-7,32 (m, 1H), 7,23-7,20 (m, 2H), 6,68 (d, 1H, J = 5,2 Hz);
HRMS theo 1y thuyét dbi véi CrsHisF4N;0, (M+H): 471,0842. Trén thuc té:
471,0850.

1.2.2.19

N-(3-Metyl-4-(8-nitroquinolin-4-yloxy)phenyl)-3,5-bis(triflometyl)ben-
zamit (20)

H
X
1 6
N RC CF
~
N

NO,

3

'H NMR (400 MHz, CDCl;): & 9,86 (s, 1H), 8,45 (d, 1H, J= 5,2 Hz), 8,38
(s, 2H), 8,31 (d, 1H, J = 8,4 Hz), 7,92 (s, 1H), 7,89 (d, 1H, J = 8,4 Hz), 7,69-
7,63 (m, 2H), 7,53 (t, 1H, J = 7,6 Hz), 7,33 (s, 1H), 7,28 (d, 1H, J = 8,4 Hz),
6,33 (d, 1H, J = 5,2 Hz); HRMS theo 1y thuyét d6i v6i CosH;sFsN304 (M+H):
535,0967 Trén thyc té: 535,0956.

1.2.2.20.

N-(4-(8-Aminoquinolin-4-yloxy)-3-metylphenyl)-3,5-bis(triflometyl)-
benzamit (21)
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H
X
1 /ék
Y e CF
—
N

NH,

3

'H NMR (400 MHz, CDCly): & 8,49 (d, 1H, J=2,0 Hz), 8,27 (s, 1H), 8,02
(s, 1H), 7,94 (s, 1H), 7,65 (d, 1H, J = 8,0 Hz), 7,48-7,45 (m, 2H), 7,37-7,32 (m,
2H), 6,96 (d, 1H, J = 7,6 Hz), 4,95 (s, 2H), 2,16 (s, 3H); HRMS theo ly thuyét
d6i v&i CasH 7F6N;0, (M+H): 505,1225. Trén thuc té: 505,1216.

1.2.2.21.

N-(4-(8-Axetamidoquinolin-4-yloxy)-3-metylphenyl)-3,5-bis(triflo-
metyl)benzamit (22)

H

3¢
! Jét

3
7

N
HN\fO

'H NMR (400 MHz, CDCl,): § 9,77 (s, 1H), 9,36 (s, 1H), 8,65 (d, 1H, J =
7,2 Hz), 8,46 (s, 2H), 8,44 (d, 1H, J= 5,2 Hz), 7,97 (s, 1H), 7,87 (d, 1H, J = 8,4
Hz), 7,72 (d, 1H, J = 8,4 Hz), 7,50 (d, 1H, J = 2,0 Hz), 7,37 (t, 1H, J = 8,0 Hz),
7,28 (d, 1H, J= 8,4 Hz), 6,41 (d, 1H, J= 5,2 Hz), 2,26 (s, 3H), 2,10 (s, 3H); °C
NMR (100 MHz, CDCly): & 169,2, 163,0, 161,2, 152,0, 1488, 139,5, 137,2,
136,7, 133,8, 132,6, 132,3, 132.2. 132,0, 131,6, 127,8, 127,1, 126,3, 125,2 (m),
124,2,121,5, 120,4, 118,8, 118,3, 116,7, 115,7, 113,8, 25,0, 15,4; HRMS theo 1y
thuyét dbi voi CpH oFeN;05 (M+H): 547,1331. Trén thuc té: 547,1325.

1.2.2.22.

N-(3-(8-Nitroquinolin-4-yloxy)phenyl)-3,5-bis(triflometyl)benzamit (23)
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(] 0
o~ N CFs
H
| >
N/ CF3

NO,

'H NMR (400 MHz, CDCl;): § 8,78 (d, 1H, J= 5,6 Hz), 8,58 (d, 1H, J =
8,4 Hz), 8,52 (s, 1H), 8,31 (s, 2H), 8,22 (s, 1H), 8,08-8,04 (m, 2H), 7,71 (s, 1H),
7,64 (t, 1H, J = 8,0 Hz), 7,53-7,49 (m, 2H), 7,03 (d, 1H, J = 7,2 Hz), 6,71 (d,
1H, J = 4,8 Hz); HRMS theo ly thuyét d6i v&i CosH 3FgN304 (M+H): 521,0810.
Trén thuc té: 521,0821.

1.2.2.23.

N-(3-(8-Aminoquinolin-4-yloxy)phenyl)-3,5-bis(triflometyl)benzamit (24)

/©\ i
o \ CF,
H
B
N/ CF3

NH,

'H NMR (400 MHz, CDCL3): & 8,55 (d, 1H, J = 4,8 Hz), 8,29 (s, 2H), 8,05
(s, 1H), 7,90 (s, 1H), 7,60 (d, 1H, J = 8,4 Hz), 7,55 (s, 1H), 7,70-7,43 (m, 2H),
7,34 (t, 1H, J= 8,0 Hz), 7,01 (d, 1H, J = 8,0 Hz), 6,96 (d, 1H, J= 7,9 Hz), 6,63
(d, 1H, J = 4,8 Hz); *C NMR (100 MHz, CDCls): § 163,1, 161,3, 155,3, 147,9,
143,6, 139,9, 138,8, 136,5, 132,7, 132,4, 132,1, 131,7, 130,6, 127,5 (d), 127,0,
126,8, 125,3 (m), 124,1, 122,0, 118,7, 117,4, 117,2, 113,1, 111,1, 110,0, 105,4;
HRMS theo 1y thuyét dbi v6i CrHisFeN3O, (M+H): 491,1068. Trén thuc té:
491,1068.

1.2.2.24.

N-(3-(8-Axetamidoquinolin-4-yloxy)phenyl)-3,5-bis(triflometyl)-
benzamit (25)
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218
o N CF3
H
l AN
N/ CF3

\n/NH

0

'H NMR (400 MHz, CDCl5): § 9,77 (s, 1H), 8,74 (d, 1H, J = 7,6 Hz), 8,54
(d, 1H, J = 5,2 Hz), 8,48 (s, 1H), 8,39 (s, 2H), 8,04 (s, 1H), 7,87 (d, 1H, J=8,4
Hz), 7,67-7,60 (m, 2H), 7,50-7,43 (m, 2H), 7,37 (t, 1H, J = 8,0 Hz), 7,00 (d, 1H,
J=8,4 Hz), 6,65 (d, 1H, J= 5,2 Hz), 2,30 (s, 3H); °C NMR (100 MHz, CDCl;):
6 169,3, 163,1, 161,7, 154,6, 148,7, 139,6, 136,6, 133,8, 132,7, 132,4, 132.1.
131,7, 130,8, 127,8 (d), 126,9, 126,5, 125,3 (m), 124,2, 121,5, 120,8, 117,7,
117,3, 116,8, 115,7, 113,2, 104,9, 25,0, HRMS theo ly thuyét dbi véi
CasH17FeN30; (M+H): 533,1174. Trén thuc té: 533,1167.

1.2.2.25

N-(3-(triflometyl)benzen-sulfonyl)-3-(3-amino-4-nitrophenoxy) -
benzenamin (SC-40)

OzN .
HyN o N..3\©/CF3
H

'H NMR (400 MHz, CDCI3): & 8,06 (d, J= 9,6 Hz, 1H), 8,00 (s, 1H), 7,96 (d, J
= 8,0 Hz, 1H), 7,81 (d, J= 8,0 Hz, 1H), 7,61 (t, J= 8,0 Hz, 1H), 7,27 (t, J = 8,0
Hz, 1H), 6,91- 6,80 (m, 3H), 6,19 (dd, J = 9,6 Hz, 2,4 Hz, 1H), 6,14 (d, J = 2,4
Hz, 1H), 6,10 (brs, 2H); °C NMR (100 MHz, CDCI3): & 163,1, 155,5, 146,7,
140,0, 137,6, 132,0, 131,6, 130,9, 130,3, 130,0, 129,9 (m), 128,8, 128,0, 124,4,
124,3, 124,2, 1242, 124,0, 121,6, 117,8, 117,6, 113,6, 107,6, 104,3; LC-MS
(ESI): M/Z 452 [M-H]"; HRMS theo ly thuyét d6i véi C19H13N305F3S [M-
H]": 452,0528. Trén thuc té: 452,0529.

1.2.3 hop chét 36-38
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1.2.3.1

3-(2-phenylH-imidazo[1,2-a]pyridin-7-yloxy)-N-(3-(triflometoxy)-
benzyl)benzenamin (36)

O QL
N" >0 N
H

36

/\©/OCF3

'H NMR (400 MHz, CDCL;): & 7,96 (d, J = 8,0 Hz, 1H), 7,89 (d, J = 8,0
Hz, 2H), 7,71 (s, 1H), 7,40 (t, J = 7,2 Hz, 2H), 7,35- 7,24 (m, 3H), 7,18 (s, 1H),
7,14 (t, J = 8,0 Hz, 1H), 7,09 (d, J = 7,6 Hz, 1H), 6,98 (d, J = 2,4 Hz, 1H), 6,60
(dd, J = 7,2 Hz, 2,4 Hz, 1H), 6,46- 6,40 (m, 2H), 6,32 (t, J = 2,4 Hz, 1H), 4,31
(s, 1H), 4,20 (s, 1H); HRMS theo ly thuyét ddi véi CpHyN30,.F; [M+H]":
476,1586. Trén thuc té: 476,1592.

1.23.2

N-(3-(2-phenylimidazo[1,2-a]pyridin-7-yloxy)phenyl)-3-
(triflometyl)benzensulfonamit (37)

AN
T L 8o
H

'H NMR (400 MHz, CDCL): & 8,03 (d, J = 6,8 Hz, 2H), 7,92 (d, J = 8,0
Hz, 1H), 7,87 (d, J = 6,8 Hz, 2H), 7,76 (d, J = 6,0 Hz, 2H), 7,60 (t, J = 7,6 Hz,
1H), 7,39 (t, J = 8,0 Hz, 2H), 7,30 (t, J= 6,4 Hz, 1H), 7,21 (d, J = 8,8 Hz, 1H),
6,96- 6,90 (m, 2H), 6,83 (dd, J= 13,6 Hz, 2,4 Hz, 1H), 6,82 (t, J = 2,0 Hz, 2H),
6,60 (dd, J = 7,2 Hz, 2,4 Hz, 1H); HRMS theo 1y thuyét d6i véi CoH oN305F;S
[M+H]": 510,1099. Trén thyc té: 510,1100.

37

1.2.3.3

N-(3-(2-phenylimidazo[1,2-a]pyridin-7-yloxy)phenyl)benzensulfon-amit
(38)
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) AL
T
H

38

'H NMR (400 MHz, DMSO): & 8,52 (d, J = 7,2 Hz, 1H), 8,33 (s, 1H),
7,93 (d, J= 7,2 Hz, 2H), 7,76- 7,70 (m, 2H), 7,66- 7,54 (m, 3H), 7,43 (t, J=7,6
Hz, 2H), 7,33- 7,26 (m, 2H), 6,92 (d, J = 7,6 Hz, 1H), 6,84- 6,76 (m, 3H), 6,64
(dd, J = 7,6 Hz, 2,4 Hz, 1H); HRMS theo ly thuyét d&i v&i CpsHaoN303S
[M+H]": 442,1225. Trén thyc té: 442,1216.

Vi du 2: Thir nghiém sinh hoc
2.1 Céc nguyén liéu va phuong phap
2.1.1. Céc chit tham gia phan tmg va céc khang thé

Sorafenib (Nexavar®) duoc cung cép bdi Bayer Pharmaceuticals (West
Haven, CT). Natri vanadat va chét ¢ ché SHP-1 do Cayman Chemical (Ann
Arbor, MI) ban trén thi truong. Céc khang thé dé tao vét mién dich nhu Raf-1,
xylcin D1, va PARP do Santa Cruz Biotechnology (San Diego, CA) ban trén thi
truomg. Cac khang thé khac nhu anti-pVEGFR2 (Y1175), VEGFR2, survivin,
phospho-STAT3 (Tyr705), va STAT3 do Cell Signaling (Danvers, MA) ban trén

thi truong.
2.1.2. Nubi ciy té bao

Dong t& bao Huh-7 HCC thu dugc tir The Health Science Research
Resources Bank (Osaka, Japan; JCRB0403). Céc dong t& biao PLC/PRF/S
(PLC5), Sk-Hep-1, va Hep3B thu dugc tr American Type Culture Collection
(Manassas, VA). Céc t& bao duoc duy tri trong DMEM c6 bd sung FBS 10%,
100 don vi/mL penixilin G, 100pg/mL streptomyxin sulfat va 25pg/mL
amphoterixin B trong 10 0 dwoc lam am & nhiét d6 37°C trong khi quyén CO,
5% trong khong khi. Cac dong té bao khéc, bao gdm cac t& bao ung thu va cu
thé 14 MDAMB231, MDAMBA468, MCF-7, va céc té bao ung thu bach cau cu
thé 1a HL-60, KG-1 vamL-1 cfing dugc cung cip cho cac thir nghiém dugc mo
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ta dudi day.
2.1.3. ELISA phat hién su chét té bao

Téc dung ctia cac hop chit ctia sang ché 1én kha ning thay dbi cta t& bao
dwoc d4nh gid bang thir nghiém ELISA chét té bao (Roche Applied Science.
Mannheim, Germany). Céc té& bao dugc xtt 1y bing hop chét thir nghiém vi du &
ndng d6 5 va 10uM trong thoi gian 24 gid. Céc té bao dugc thu gom va ghi vao
bién ban chudn béi nha san xuat.

2.1.4. Phan tich co ché gy chét té bao theo chuong trinh

Céc té bao chét theo chuwong trinh dwoc do bing dong té bao ké (sub-G1).
Sau xir Iy bing cac hop chat khac nhau, cac té bao duoc trypxin hoa, dugc thu
gom bing cach ly tAm va treo lai trong PBS. Sau khi ly tdm, cé4c té bao dugce rira
trong PBS va treo lai trong dung dich tao vét kali iodua (PI). C4c miu dugc
trong béng t6i trong thoi gian 30 phut & nhiét d6 37°C va sau d6 duge phén tich
bing dong té bao k& EPICS Profile II (Coulter Corp., Hialeah, FL). T4t ca cac
thi nghiém duoc tién hanh ba lan.

2.1.5. Mtic Phospho-STAT3

Kit ELISA kep PathScan Phospho-Stat3 (Tyr705) dugc sir dung dé phat
hién phospho-STAT3 (Cell Signaling, Danvers, MA). Céac té bao duoc xir 1y
trude bang IL-6 1 ng/ml va sau d6 tiép xtc véi cac hop chat khac nhau & ndng
d6 10uM trong thoi gian 24 gid. Sau khi 0 bang cac dich thily phan té bao, ca
non-phospho- va phospho-Stat3 protein dugc gitr lai bdi khang thé boc. Sy biéu
hién ctia phospho-STAT3 duoc do & phd hép thu 450nm.

2.1.6. Tao vét phuong tiy

Céc té bao dugc xtt Iy bang cac hop chét khac nhau & ndng do 5 va 10uM
trong thoi gian 24 gio. Céc dich thiy phén té bao dugc phan tich bang tao vét
phuong tay.

2.1.7. Tiéu diét gen sir dung siRNA

siRNA boi thong minh, bao gdm gen kiém soat (D-001810-10), Raf-1,
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SHP-1, SHP-2, va PTP-1B, tAt ca do Dharmacon Inc. (Chicago, IL) ban trén thi
truong. Quy trinh dugc mé ta tir trude (Chen KF et al. J Biol Chem 2009;
284:11121-11133).

2.1.8. PLC5 véi su biéu hién ectopic ctia STAT3

STAT3 cDNA (KIAA1524) va STAT3-C do Addgene plasmid repository
(http://www.addgene.org/) ban trén thi truong. Tém lai, su chuyén nap sau day,
cac té bao dugc U c6 mit G418 (0,78 mg/mL). Sau 8 tudn chon, céc khuén lac
séng sot, tire 13, cac khuén lac phat sinh tr cac t& bao chuyén nap 4n dinh, duge

chon va khuéch dai riéng.
2.1.9. Hoat tinh phosphataza va kinaza

Kit thir nghiém RediPlate 96 EnzChek® Tyrosin Phosphataza (R-22067)
duoc st dung cho thir nghiém hoat tinh SHP-1 (Molecular Probes, Carlsbad,
CA). Kit thir nghiém Raf-1 kinaza cascade (Upstate-Millipore, Billerica, MA)
duoc str dung dé danh gid hoat tinh Raf-1 kinaza. Kit hoat tinh JAK2 kinaza do
Reaction Biology Corp. (Malvern, PA) ban trén thi truong.

2.1.10. Thtr nghiém gen chi thi STAT3

Céc t& bao dugc ciy trén tAm 96 15 va xir Iy so bd bing IL-6 & liéu luong
10ng/ul trong thoi gian 30 phut. Kit gen chi thi STAT3 1a do SABiosciences
(Frederick, MD) ban trén thi truong.

2.1.11. Su phét trién khéi u xenograft

Cac con chudt trui 16ng duc NCr athymic (5-7 tudn tuéi) thu duoc tir The
National Laboratory Animal Center (Taipei, Taiwan). T4t ca cac quy trinh thi
nghiém str dung cac con chudt nay dugce tién hanh theo cac bién ban duogc phé
chudn boi National Taiwan University. Khi cac khéi u Huh-7 dat 100-200mm’,
cac con chudt duogc st dung sorafenib tosylat (10mg/kg) qua dudong miéng mat
1An mot ngay, hoic SC-1 (10mg/kg) qua dudng miéng mét 1an mot ngay. Cac
con kiém ching thu duoc chit mang (Chen KF et al. Cancer Res. 2008;
68:6698-6707).
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2.1.12. Phan tich théng ké.

So sanh cac gi4 tri trung binh duoc tién hanh st dung thir nghiém ¢ cac
mau ddc 1ap trong SPSS dbi véi phén mém Windows 11.5 (SPSS, Inc., Chicago,
IL) (Chen KF et al. Cancer Res 2008; 68:6698-6707).

2.2 Céc két qua
2.2.1 Hop chét c6 cong thirc 1 khong anh hudng dén hoat tinh Raf kinaza

Nhu duge mé ta & trén, cac tic gia da téng hop mot din xuét sorafenib ma
khong tao ra kha ning cta chét cho hydro bing cach thay vong pyridin va nhém
chtrc amit bang phenyl xyanua. Sau d6, cac tac gia thir nghiém hop chét c6 cong
thirc 1 dbi v6i kha ning e ché hoat tinh Raf kinaza ctia n6 & céc té bao PLCS,
so v&i sorafenib. Nhu duge thé hién trén Fig.3, sorafenib co thé e ché 50% hoat
tinh Raf-1 kinaza ciia cac t& bao khong duge xit 1y trong céc té bao PLCS & ndng
d6 5uM; tuy nhién, cac t& bao duoc xir Iy bing hop chét cé cong thirc 1 thé hién
clng hoat tinh Raf-1 nhu kiém soat mang. Sy ton that rc ché Raf-1 gia st c6 thé
gbp phan vao kha ning gén két hydro t6n thit, nhu két qua cta viéc thay vong
pyridin va nhém chtrc amit bing phenyl xyanua.

2.2.2. Méi twong quan hoat tinh ciu trac cia viéc thay nhém ure va vong
pyridin trong sy chét té bao

Nhu dugc mé ta & trén, cic tic gia thay lién két nhém chirc ure cla
sorafenib bing amit va sulfonamit khac nhau, tao ra cac hop chét 2-11. Cac hop
chit nay duoc phan tich bing thir nghiém MTT ddi véi su phat trién clia té bao

trong cac té bao PLC5. Bang 4 thé hién cac két qua.
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Bang 4
N
0
X
H o
/N N/
o)
Cpd Ry IC 5 (LM) Cpd R4 IC 50 (uM)
trong céc té bao PLC5 trong céc t€ bao PLCS
Sorafenib 8,3 / O Br
&
1 75 ! d \@ >40
CF
/L 3
\S/
2 g \@ >40 / O NO
8 //S\© >40
O
2 O
3 /\’/S/ - >40 Q
° CL \ CFy
NO, 9 >40
/\S//O CFs3
LSO, §
F \
10 \)‘\© >40
P CFs
5 o] >40 0
CF;

o)
6 o >40

Cac két qua thé hién rang khong mdt dan xuat nao trong s cac dan xuat

nay trong nhom cho dién tr hodc nhén dién tir thé hién doc td t& bao 16n hon
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sorafenib va hop chét c6 cong thirc 1.

Tiép theo, cac tac gia sang ché thay pyridin thanh vong quinolin va lién
két amit dé tao ra cac hop chét c6 cong thirc 12-25. Cac hop chét nay ciing duoc
phén tich bang thir nghiém MTT ddi véi su phét trién cta té bao trong cac té bao

PLC5. Bang 5 thé hién cac két qua.

Béang 5

e

N
-

IC 50 (M)
Cpd trong céc té bao PLC5
0 NO;
g
A oWl
CF4
O Bbr

g
14 d’\©\ >40
CF
o
16 \J\©/CF3 16,0

18 \/U\© 21,1
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Bang 6
N
O
X
P
N
NO,
IC 50 (uM)
Cpd Ra trong céc té bao PLC5
0 NO;
g
CF;

15 o)

O Br
\S’/
4 \[ j >40
CF,
o)
17 \/U\©/CF3 >40
CF3
O F
/N\© >40
CF;

19 \
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Bang 7
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| N
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Cpd R4 8 trong cac té bao PLCS Cpd R4 Re trong céc t€ bao PLCS
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Lién két amit thé hién x4c nhén khac tir lién két sulfonyl, thé hién hoat
tinh t8t hon céc hop chét lién két sulfonyl. Vi du, hop chét c6 cong thirc 16 thé
hién doc t6 t& bao tét hon hop chét c6 cong thirc 12. Hop chét 25 thé hién doc t
t& bao so v&i sorafenib va hop chét c6 cong thire 1. C4c tic gia sdng ché két luan
ring ure va céc lién két amit thé hién doc td té bao tidm tang nhét & cac té bao

PLCS.
2.2.3. Panh gi4 co ché cia ché d6 hoat dong ctia c4 din xuét sorafenib

Pé kiém tra qua trinh dephosphoryl héa cua STAT3 béi cac dan xut
sorafenib, céc tic gia sang ché danh gia trang thai P-STAT3 & céc t& bao PLCS
tiép xtic véi 10uM mdi hop chét trong thoi gian 24 gio béi ELISA. Nhu dugc
thé hién trén Fig.4, cdc hop chat lién két sulfonyl thé hién khéng c6 thay doi
dang k& trong P-STAT3; tuy nhién, hop chét c6 cong thire 1 va mot s6 cac hop
chét lién két amit thé hién mirc dd dephosphoryl héa cao cua STAT3. Muc do
giam cta P-STAT3 gy ra bdi cac dan xuét ndy tuong quan véi doc tinh té bao.
N6i cach khac, cac din xuit ndy gy ra su chét t& bao mot phan qua su trc ché

cua STATS3..

Ngoai ra, céc tac giad sang ché thir nghiém duong tin hiéu phia xudi dong
sau su (¢ ché cia P-STAT3. Cac mirc biéu hién cta xyclin D1 va survivin, céc
gen muc tiéu phia xu6i dong cia STAT3, duoc danh gid st dung cac hop chét c6
cong thirc 1 va 12. Nhu duoc th& hién trén Fig.5, hop chit c6 cong thic 1 véi
hoat tinh (rc ché STAT3, c6 thé giam xyclin D1 va muc séng so6t, nhung hop
chét c6 coéng thirc 12 khéng c6 tic dung trén protein. Hon nita, phan doan DNA
va phép phan tich dém t& bao dong cua céc té bao PLCS xtr Iy bang hop chét c6
cong thirc 1 duogc tién hanh, va céc két qua thé hién ring su chét té bao g6p phén |
vao viée e ché STAT3 va con gdy ra tin hiéu chét theo chuong trinh (Fig.6).

Tién d& ctia céc tac gia 1a sy @c ché sorafenib clia Raf va STAT3 ¢6 thé
dwoc phén tach ciu tric dugce sinh ra boi hop chét c6 cong thirc 1, khong c6 hoat
tinh Raf, thé hién cing mic didu chinh xubng ctia P-STAT3 nhu muc cla

sorafenib. Céc tdc gia sdng ché goi y rang nhém xyanua cua hop chat ¢6 cong
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thirc 1 giam sy tuong tac voi Raf. Sy céi bién tiép theo ctia sorafenib bang cach
thay dbi chét lién két va vong pyridin thanh amit va quinolin (cdc hop chét ¢6

cong thic 1, 16, va 25, twong tmg) dan dén giam tiém ning dep STATS3.

2.2.4. SC-1, din xuét sorafenib, thidu chic ning trc ché Raf-1 thé hién tac

dung 1am chét t& bao twong tu véi sorafenib trong céc dong té bao HCC.

In vitro nay, cac tac gia sang ché danh gia lai cc tic dung clia sorafenib
va SC-1 v& hoat tinh raf-1. Raf-1 két tia mién dich tir céc dich chiét t€ bao
PLCS5 hodc Hep3B dugc U vdi protein tai t6 hop MEK va phospho-MEK dugc
thr nghiém tinh trang trong cac té bao duge xir Iy bing sorafenib hodc SC-1.
Céc tac gia sang ché dd quan st sy giam tlr 20-40 % hoat tinh Raf-1 kinaza c6
mat sorafenib; tuy nhién, SC-1 khéng thé hién hoat tinh ctia Raf-1, goi ¥ rang
SC-1 khong 13 chét trc ché Raf-1 (Fig.7A). Ngoai ra, c4c tac gia sing ché d3 thir
nghiém qu4 trinh phosphoryl héa VEGFR2, muc tiéu chinh cia sorafenib trong
viée diéu tri bénh ung thu. Su biéu hién ctia p-VEGFR2 (Tyr1175) bi gidm di &
c4c té bao PLC5 xtr Iy bing sorafenib trong khi d6 SC-1 khéng c6 tic dung déng
k& (Fig.7B). Céc dit liéu ndy goi y rang SC-1 dan xuét tir sorafenib khong anh

hudng dén sy trc ché kinaza.

Tiép theo, cac tic gia sang ché xem xét cac tac dung chéng lai sy nay né
ciia sorafenib va SC-1. Ca hai SC-1 va sorafenib giam kha ning tbn tai clia cc
té bao HCC khac nhau bao gém PLC5, SK-Hepl, Huh7, va Hep3B theo kiéu
lidu phu thudc (Fig.8A). Ngoai ra, céc té bao HCC xir ly bang SC-1 hoic
sorafenib thé hién sy gia ting dang ké & sy tap trung pha G1 phu 24 gid sau khi
tiép xuc (Fig.8B). Ca hai dugc chit gay ra su chét té bao kiéu chét theo chuong
trinh dang k& nhu duoc phéat hién do doan AND gay ra trong céc té bao HCC
dugce xtr Iy bang SC-1 hogc sorafenib (Fig.8C). Céc dit liéu nay chi ra rang SC-1
¢6 hiéu qua dang ké 1én co ché gy chét t& bao theo chuong trinh va manh nhu
sorafenib trong viéc trc ché su phat trién t& bao HCC tham chi qua SC-1 khéng
c6 kha néng chan hoat tinh kinaza, goiy rang co ché ma nhd d6 sorafenib gay ra

co ché gay chét t& bao theo chwong trinh trong HCC khéng thé lién quan dén
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hoat tinh rc ché kinaza ctia no.

2.2.5. STATS3 la quan trong d6i véi tac dung nhay cua sorafenib va SC-1 trong
cac dong t& bao HCC.

Pé x4c nhan viée didu chinh cuéng cia p-STAT3 c6 phu thudc vao su e
ché kinaza cua sorafenib hay khong, cic tic gia sdng ché da thtr nghiém tiép
duong phat tin hiéu lién quan dén STATS3 trong cac té bao HCC duoc xir Iy bing
SC-1. Véi thyc té 13 STAT3 dugc didu chinh xubng bdi sorafenib va dén dén
gay ra su chét t& bao, cic phan tir lién quan dén chét theo chuong trinh bao gdm
Mcl-1, xyclinD1, va ty 18 sdng sét dugc danh gid. Cac tac gia sang ché phat hién
ra rang sy ngin chin p-STAT3 déng vai trd trung gian clia sy chét té bao do SC-
1 géy ra hoac do sorafenib gy ra. Su biéu hién giam cua SC-1 cia céc protein
lién quan STAT3 trong céc té bao HCC. Qué trinh phosphoryl héa ctia STAT3 &
tyrosin 705 1a rat quan trong ddi voi chuyén hoat tinh STAT3. SC-1 cfing nhu
sorafenib didu chinh xuéng p-STAT3 & phan du Y705 va Mcl-1 va xyclin D1 bi
chin trong tit ca cac dong té bao HCC thir nghiém bao gbébm PLC5, Huh7, va Sk-
Hepl (Fig.9A). Pang ké 13, tbng STAT3 protein khong bi anh hudng béi
sorafenib va SC-1 (Fig.9A). Ngoai ra, SC-1 va sorafenib diéu chinh xubng p-
STATS3 theo cach tuy thudc vao liéﬁ va thoi gian (Fig.9B). Cac dir liéu nay con
goi y ting STAT3 bi trc ché béi sorafenib bang co ché kinaza doc 1ap.

Céc tac gia sang ché cling danh gia trang théi kich hoat ctia p-STAT3 béi
STAT3 ELISA. 24 gid trude khi tiép xic véi sorafenib hosic SC-1, céc t& bao
Sk-Hepl dugc xtt Iy trude bang IL-6 tai to hop thanh mirc biéu hién mimic cao
ctia STAT3 va sau d6 céc t& bao duge xir ly bang SC-1 hoic sorafenib trong 24
gio nita c6 mit cac dich chiét té bao IL-6. SC-1 hoic sorafenib duogc béng
khang thé chéng lai STAT3 phosphoryl héa & Y705. Céc két qua ELISA thé
hién ring sorafenib cling nhu SC-1 gidm déng ké hoat tinh ctia p-STAT3
(Fig.9C, bén trdi). D& danh gia hoat tinh phién ma, ving gan két STAT3 dugc
nhan ban vé tinh thanh chi thi Luc. Céc tac gia sang ché phét hién ra rang phién
ma hoat tinh ciia STAT3 duogc gidm déng ké c6 mat sorafenib hodc SC-1
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(Fig.9C, bén phai). Luciferaza hoat hda dom dém dugc danh gia va binh thuong
héa béi luciferaza buém. Cac két qua nay thé hién ring ca sorafenib va SC-1
giam tiém tang muirc phosphoryl héa STAT3 qua sy ngin chin phién ma. Céc tac
gia sang ché sau d6 thiét lap khuén lac 6n dinh qua mic STAT3 ctia cac té bao
HCC d8 x4c nhén tac dung cta sorafenib trong HCC. Nhu dugc thé hién trén
Fig.9D, ca co ché gy chét té bao theo chuong trinh do sorafenib giy ra va do
SC-1 gay ra da duoc bai bé trong cac t& bao HCC biéu hién qua mic STAT3
nhu duge chimg minh béi phan tich G1 phu, goi v rang STAT3 1a chét trung
gian chinh cta co ché gy chét t& bao theo chuong trinh do sorafenib va SC-1
gdy ra.

2.2.6. SHP-1 phosphataza dong mot vai tro trong tac dung cta sorafenib va SC-1
1én phospho-STAT3 va co ché gy chét té bao theo chuong trinh.

Pé nghién ciru tiép sorafenib e ché STAT3 trong HCC nhu thé nao, céc
tac gia sang ché xem xét mot loat céc protein phosphataza ma cé thé lién quan
dén su didu chinh p-STAT3. Céc két qua thé hién ring natri vanadat, chét tic ché
phosphataza chung giam co ché gy chét té bao theo chuong trinh va ting p-
STAT3 (Fig.10A, bén trai). Cac dir liéu goi y rang sorafenib va SC-1 ¢6 thé anh
hudng dén p-STAT3 bing cach nhdm vao céc protein phosphataza lién quan dén
STATS3. Ngoai ra, cic tac gia sang ché phat hién ra rang chét ¢c ché SHP-1
phosphataza cu thé gy ra sy chét t& bao béi sorafenib ngugc va su tc ché ctia p-
STAT3 (Fig.10A, bén phdi). Dé xac dinh tiép vai tro clia viéc gy ra su tc ché
SHP-1 in SC-1 va sorafenib ctia p-STAT3, céc tc gia sang ché 4p dung siRNA
cu thé 1én SHP-1 dé danh gia anh hudng ctia sorafenib va SC-1. Céc tac gia sang
ché phat hién ra ring su triét Am cla co ché gy chét té bao theo chwong trinh va
su trc ché cia p-STAT3 do SHP-1 sorafenib hoic SC-1 ngugc gay ra (Fig.10B,
bén trdi). Ngoai ra, ca sorafenib va SC-1 tang hoat tinh SHP-1 dén ba lan so véi
cac t& bao kidm soat (P < 0,05) (Fig.10B, giita). Cac t& bao PLC5 dugc xir Iy
béang sorafenib hodc SC-1 dugc két tha mién dich béng khéang thé SHP-1 cu thé,
va sau d6 phirc chira SHP-1 chiu thtr nghi€ém nhém phospho trén co s& huynh

quang. Luu y ring, hoic sorafenib hodc SC-1 anh huéng dén tuong tac cua
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STAT3 va SHP-1 nhu duoc ching minh béi két tia midn dich SHP-1 két tua
mién dich (Fig.10B, bén phdi). Cac dit liéu ndy goi ¥ ring sorafenib gy ra su
chét t& bao nho viée khir hoat tinh STAT3 phu thudc SHP-1.

Ngoai SHP-1, cac phosphataza khac nhu SHP-2 va PTP-1B, da duoc
thong b4o 14 diéu chinh p-STAT3. Nhu dugc thé hién trén Fig.10C, céc tac dung
ctia sorafenib 1én co ché gy chét té bao theo chuong trinh va p-STAT3 khéng

-anh hudng nguoc bdi sy triét &m SHP-2 hodc PTP-1B, goiy réng khong SHP-2
hogc PTP-1B dong vai tro tdc dung trung gian cua sorafenis hodc SC-1 trén p-

STATS3.

2.2.7. SC-1 diéu chinh xudng p-STAT3 va gdy ra co ché gy chét té bao
theo churong trinh trong céc té bao HUVEC.

Dé 1am 15 tic dung cua sorafenib 1én p-VEGFR2, muc dich chinh cua
sorafenib trong viéc diéu trj bénh ung thu, céc tac gia sing ché xem xét tac dung
ctia sorafenib va SC-1 trong cic té bao HUVEC. Nhu duoc thé hién trén
Fig.11A, bén trdi, ca sorafenib 1dn SC-1 diéu chinh xudng p-STATS3 trong céc té
bao HUVEC va gdy ra su chét té bao kiéu chét theo chuong trinh trong HCC (P
<0,05). Luu y ring, sorafenib nhung khong phai 13 SC-1 diéu chinh xuéng qué
trinh phosphoryl h6éa VEGER trong céc té bao HUVEC (Fig.7A, gita). Céc két
qua ndy chi ra ring ca Raf-1 1dn VEGFR khong lam trung gian téc dung cia
sorafenib 1én co ché gay chét té bao theo chwong trinh va p-STAT3.

Nghién ctru truée ddy ciing goi ¥ ring Mcl-1 13 quan trong trong viéc lam
trung gian tic dung ctia sorafenib I1én sy nhay TRAIL. Piéu tha vi 13, cac dit liéu
thé hién rdng SC-1 ciing thé hién sy gia ting tuvong tu ctia co ché gay chét té bao
theo chuong trinh do TRAIL gy ra trong HCC bang céch didu chinh xudng p-
STAT3 (Fig.11B). Bé diéu tra thém xem su trc ché ctia p-STAT3 bang sorafenib
két hop v6i Raf-1 hay khong, cic tac gia sang ché diét Raf-1 bang c4ch st dung
ARN can thiép nhé. Sy triét am Raf-1 khong anh huéng dén cac tic dung cia
sorafenib hodc SC-1 trén p-STAT3 (Fig.11C), chi ra ring Raf-1 khong lam trung

gian tic dung cua sorafenib trén p-STAT3. Luu y ring, ca sorafenib lan SC-1
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gian tac dung cua sorafenib trén p-STAT3. Luu y rang, c4 sorafenib 1an SC-1
thay d6i hoat tinh kinaza ctia JAK2 (Fig.11D), goi ¥ rang JAK2 khéng 1am trung
gian céc tic dung cua ca hai hop chét trén p-STAT3. Ngoai ra, dit liéu thé hién
ring sorafenib va SC-1 khong anh hudng dén cac mirc protein ctia SOCS-1 va
SOCS-3 (Fig.11E). Piéu thd vi, cac té bao HCC véi STAT-3 hoat héa lién tyc
(STAT3-C) khong hoan toan khang SC-1 (Fig.11F). Khi hoat tinh cua SHP-1
gia ting boi SC-1 (Fig.11B, giita), cac dit ligu goi y rang ngoai STAT-3, cac
phan tir 1ién quan dén SHP-1 khac ciing c6 thé déng vai trd trong viéc 1am trung
gian tac dung caa SC-1. P& xem xem sorafenib hosic SC-1 ¢6 tryc tiép nham vao
SHP-1 hay khong, céc té bao PLC5 duoc két tia mién dich véi khang thé SHP-1
sau d6 0 v6i sorafenib hodc SC-1 trong thoi gian 6 gio. Nhu duoc thé hién trén
Fig.11G, sorafenib va SC-1 gia tang hoat tinh cia SHP-1 trong cac san phim

phan giai, goi y rang sorafenib va SC-1 truc tiép nhim vao SHP-1.

2.2.8. Panh gi4 tac dung diéu tri cia SC-1 va sorafenib 1én céc con chudt

mang Huh?7.

Pé danh gia tic dung diéu tri cia SC-1, cac tac gia sang ché con 4p dung
céc xenograft SC-1 dén HCC dé danh gia y nghia ctia né in vivo. Trude tién, cac
con chudt mang Huh7 dugc xr ly hang ngay qua dudng miéng bing chit mang
hodic sorafenib & lidu lugng 10mg/kg/ngdy. Viéc xit 1y sorafenib tc ché dang ké
su phat trién khbi u Huh7 xenograft va céc con vat duogc xtr Iy bang sorafenib c6
kich thuée khéi u nhé hon mét nira kich thude cia céc con chudt kiém chimg
(Fig.124, bén trai). Khong c6 khac biét rd rang vé trong luong co thé hogc tinh
doc & chudt bt ky (dit liéu khong duge thé hién). Ngoai ra, dich chiét khéi u tir
chudt duge xir 1y bing chit mang va sorafenib dugc tao vét mién dich dbi véi p-
STAT3. p-STAT3 dugc diéu chinh xudng trong khéi u dugc xtr ly bang
sorafenib (Fig.124, bén phai). p-STAT3/STAT3 duogc quan st trong cac chét
ddng chit cua ba khdi u Huh7 dién hinh. Ngoai ra, c4c tic gia sang ché xem xét
hoat tinh SHP-1 trong Huh7 xenograft xir Iy bing sorafenib. Khéi u xir Iy bang
sorafenib thé hién hoat tinh SHP-1 déng ké in vivo (Fig.124, bén phdi). Cing
nhau, céc két qua nay khang dinh ring sorafenib c6 thé gia ting hoat tinh SHP-1
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dé ngin chin p-STAT3 lién quan dén su trc ché khéi u trong miu HCC

xenograft.

Ngoai ra, viéc xtt Iy bing SC-1 ¢cb tac dung trc ché manh (P < 0,05) va
kich c& khéi u & nhém nay chi 13 25% kich ¢& cta chudt dwoc xir 1y biang chat
mang & giai doan xr ly ddu (Fig.12B, bén trdi). Vét mién dich déi véi p-STAT3
va thr nghiém hoat tinh SHP-1 ciing dugc thuc hién trén mau khéi u tir cac con
vét duge xir Iy bang SC-1. Piéu tha vi 13, SC-1 gy ra su gia ting déng ké hoat
tinh SHP-1 va diéu chinh xubng p-STAT3 (Fig.12B, bén phdi). Céc dit liéu nay
chi ra rﬁng SC-1, chét chu van SHP-1 va chét (rc ché STAT3, thé hién cac tac

dung diéu trj trc ché sy phat trién khéi u.
2.2.9. Uc ché sy phét trién ctia té bao ung thu

Céc tac gia sang ché cling xem xét cac tac dung ctia SC-1 va SC-43 trong
cac dong té bao ung thu khac, bao gébm cac dong ung thu vi cu thé 1a
MDAMB231, MDAMBA468, MCF-7, va cc dong té bao ung thu bach ciu cu
thé 1a HL-60, KG-1 vamL-1. Fig.13 thé hién c4c két qua. Céc dit lidu nay thé
hién ring cac hop chét theo sang ché 13 hitu hidu trong viéc uc ché su phat trién

ctia céc té bao ung thu.
2.2.10. C4c hiéu qua chéng bénh ung thu trong cac té bao HCC

Céc té bao HCC duoce xir Iy bang cac dén xuét sorafenib (SC-43 hoic SC-
40) & céc lidu lugng quy dinh trong thoi gian 24 gid. Cac t& bao dd gom lai duoc
c¢b dinh trong 75% Etanol va 1am ban bang 20 ug/ml Propidium Iodua (PI). Phan
tich G1 phu duoc tién hanh bang dong té bao ké. Fig.14 thé hién ring SC-43 va
SC-40, c4c din xuét sorafenib, thé hién cac tac dung chéng bénh ung thu déng
ké trong céc t& bao HCC, (A), (B), (C), (D) va (E) goi 1a SC-43 lan lugt dbi véi
cac t& bao PLC5, HepG2, Hep3B, HASIT va SK-Hepl; va (F), (G), (H), (I) va
(J) goi 1a SC-40 14n luot dbi véi cac t& bao PLCS5, HepG2, Hep3B, HASIT va
SK-Hepl. Cac diém, y nghia; cac thanh ghi, SD (n = 6).

2.2.11 Céc tac dung cua sorafenib hodc SC-43 1én céc protein lién quan

dén STATS3.
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Céc té bao HCC duoc xir 1y bing SC-43 (10uM trong thoi gian 24 gid)
duge thu gom bdi dém tiéu RIPA. Cac khang thé @ tao vét mién dich nhu
xyclin D1 do Santa Cruz Biotechnology ban trén thi truong. Cac khang thé khac
nhu survivin, phospho-STAT3 (Tyr705), STAT3, Mcl-1, SOCS1, va SOCS3 la
tir Cell Signaling. Fig.15 thé hién rdng SC-43 diéu chinh xubng dudng phat tin
hiéu lién quan dén phospho-STAT3 trong HCC.

2.2.12 Céc tac dung cua sorafenib hodac SC-40 1én cac protein lién quan

dén STATS3.

Céc té bao HCC duoc xir Iy bang SC-40 (10uM trong thoi gian 24 gid)
duoc thu gom boi dém tiéu RIPA. Cac khang thé dé tao vét mién dich nhu
xyclin D1 do ban trén thi truong Santa Cruz Biotechnology. Cac khang thé khéc
nhu survivin, phospho-STAT3 (Tyr705), STAT3, Mcl-1, SOCS1, va SOCS3 la
tir Cell Signaling. Fig.16 thé hién ring SC-40 diéu chinh xubng duong phét tin
hiéu lién quan dén phospho-STAT3 trong HCC.

2.2.13 Céc tac dung cua sorafenib hoac SC-43 1én céc protein li€n quan
dén STAT3

Céc té bao HCC duoc xir 1y bang SC-43 (10uM trong thoi gian 24 gid)
dugc thu gom bdi dém ti€éu RIPA. Cac khang thé dé tao vét mién dich nhu
xyclin D1 do Santa Cruz Biotechnology bén trén thi truong. Céac khang thé khac
nhu survivin, phospho-STAT3 (Tyr705), STAT3, va Mcl-1 1a tur Cell Signaling.
Fig.17 thé hién ring SC-43 thé hién su trc ché dudng phat tin hiéu lién quan dén
p-STAT3 tbt hon sorafenib trong HCC, (A) PLC5 va (B) Hep 3B. SC-43 thé
hién su tc ché dang k& céc protein lién quan dén p-STAT3 & viée didu trj véi

lidu luong thip hon sorafenib.
2.2.14 Cac tac dung ctia SC-43 va SC-40 1én hoat tinh STAT3

Hoat tinh p-STAT3:

Céc té bao PLC5 duoc xtt Iy bing cac dan xuat SC duge thu gom & dém

tiéu RIPA va phéan tich trong kit p-STAT3 ELISA. Bién ban thir nghiém theo
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nha san xut.
Thr nghiém gen chi thi STAT3:
Céc t& bao PLC5 duoc cdy trong tAm 96 15.

Céc té bao duge chuyén nap truée bing ciu triic gen chi thi STAT3 trong
thoi gian 24 gid va xir Iy bing cac din xuit trong 24 gio nita. Kit gen chi thi

STAT3 la do SABiosciences ban trén thi truong.

Céc té bao duoc xir Iy bang SC-43 hoic SC-40 & ndéng d6 10uM trong
thoi gian 24 gio va phospho-STAT3 ELISA hoéc luciferaza hoat tinh dugc do.
Fig.18 thé hién réng ca hai SC-43 va SC-40 gay ra sy tc ché manh cta hoat tinh
p-STATS3, (A) va (B) p-STAT3 ELISA for SC-43 va SC-40, tuong Ung, va thu
nghiém gen thong bao (C) va (D) STAT3 lan luot di v6i SC-43 va SC-40.

2.2.15 Céc tac dung ctiia SC-43/40 lén hoat tinh phosphataza

Dich chiét PLC5 protein dugc G véi khang thé khang SHP-1 trong dém
két tia mién dich qua dém. Dong nhanh Protein G Sepharoza 4 (GE Healthcare
Bio-Science) dugc bd sung vao mbi mau, sau d6 4 trong thoi gian 3 gir & nhiét
d6 4°C ¢6 quay. Dich chiét protein chita SHP-1 nay duoc 1 tiép véi cac hop chét
SC (10 hodc 100nmol/L) trong thoi gian 30 phut & nhiét d§ 4°C. Kit thir nghiém
RediPlate 96 EnzChek Tyrosin Phosphataza (R-22067) dugc sir dung cho thir
nghiém hoat tinh SHP-1 (c4c que phan tir). Fig.19 thé hién rang cac din xuét SC
gia tdng hoat tinh phosphataza ctia SHP-1 in vitro, (A) SC-43, (B) SC-40, va (C)
SC-49.

2.2.16 Céc tac dung ctia cac dén xuit SC 1én hoat tinh phosphataza trong
SHP-1 t4i t6 hop

Kit thtr nghiém RediPlate 96 EnzChek Tyrosin Phosphataza (R-22067)
duoc str dung cho thir nghiém hoat tinh SHP-1 (cac que phan ttr). Protein SHP-1
t41 td hop (25 ng) dwoc U v6i hodc SC-43 hogic SC-40 & céc liéu lugng quy dinh
trong thoi gian 30 phut va sau d6 dugc phén tich badi hoat tinh phosphataza cia
SHP-1. Fig.20 thé hién ring céc din xudt SC gia tang hoat tinh phosphataza ctia
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SHP-1 in vitro, (A) SC-43 va (B) SC-40.
2.2.17 Téc dung in vivo cia SC-40 1én xenograft mang PLCS.

Céc con chudt khong 16ng duc NCr athymic (5-7 tuan tudi) thu duge tir
The National Laboratory Animal Center (Taipei, Taiwan). T4t ca cic quy trinh
thi nghiém st dung cac con chudt nay dugc thyc hién theo céc bién ban duogc
phé chuén bai The Institutional Laboratory Animal Care va Use Committee of
National Taiwan University. Mdi con chudt dugc dugc ching s.c. & bén lung
v6i 1 x 10° t& bao PLCS treo trong 0,1mL mdi trudng khéng ¢ huyét thanh
chira 50% Matrigel (BD Biosciences). Khi khéi u dat tir 100 dén 200mm’, chudt
dugc dung qua duong miéng SC-40 tosylat (10 hodc 20mg/kg) mot 1an mot ngay.
Céc khdi u duge do hang tuén sir dung cac compa do khau kinh, va cac thé tich
cta ching dugc tinh sir dung cong thirc chuén sau: chiéu rong x chidu dai x

chiéu cao x 0,52.

Fig.21 thé hién ring (A) tac dung chong u ctia SC-40 1én céc khéi u PCL5;
cac diém, y nghia (n = 6); cac thanh ghi, SE; (B) Phan tich vét phuong dong cla
p-STAT3 va STAT3 & céc khdi u PCL5; (C) trong luong co thé cua céc con vit;
va (D) trong lwong khéi u va (E) hoat tinh ctia SHP-1 & cac khdi u PCLS. Cac
két qué thé hién ring SC-40 c¢6 hidu qua chdng u déng ké 1én céc khéi u PCL5,
nhung khéng anh huéng dén thé trong ciia cic con vat. Trong lugng co thé
khong c6 sy khac nhau dang ké gifta cac con chudt kiém chimg va duge xir 1y

béng SC-40.
2.2.18 Téc dung chéng u ciia SC-43

Trong vi du ndy, cac tic gia sang ché thé hién rang SC-43 thé hién tac
dung chdng u in vitro va in vivo. SC-43 thé hién doc t6 t& bao dang ké trong céc
t& bao HCC (IC50~0,5 pM). Ciing véy, SC-43 gdy ra sy trc ché phat trién khéi u
dang k& trong chudt mang HCC. Pudng phat tin hiéu lién quan dén SHP-
1/STATS3 tac dong 1am muc tiéu quan trong d6i véi tac dung chéng u cia SC-43.
Xem Fig.22 (A), doc t6 té bao ctia SC-43 trong céc té bao HCC, (B) tac dung
chéng u cia SC-43 trong chudt mang HCC, (C) hoat tinh ctia SHP-1 gay ra boi
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SC-43, va (D) Phan tich vét phuong dong ctia p-STAT3 va STAT3 trong céc té
bao HCC duoc xir 1y bang SC-43 (10puM va 20puM).

2.2.19 Téc dung in vivo ctia SC-43 1én miu PLC5/luc orthotopic

Céac con chudt khong 16ng dgc NCr athymic (5-7 tuan tudi) thu duge tir
The National Laboratory Animal Center (Taipei, Taiwan). T4t ca cac quy trinh
thi nghiém st dung cac chudt nay dugc thyc hién theo cac bién ban dugc phé
chuin boi The Institutional Laboratory Animal Care va Use Committee of
National Taiwan University. Mdi con chudt dugc ching bén trong gan & bén
lung bang 1 x 10* té bao PLC5/luc dugc treo trong 0,ImL méi trudng khong co
huyét thanh chtta 50% Matrigel (BD Biosciences). Khi khéi u tao thanh, chudt
duoc cho dung qua sorafenib hodc SC-43 tosylat (10mg/kg) mot 14n mot ngay.
Su phat trién khdi u duogc gidm sat béi hé théng chup anh in vivo khong can

thiép (IVIS) hai 1an mét tudn.

SC-40 thé hién tac dung chéng u déng ké 18n céc con chudt mang PLC5
dtng vi tri. Su phat tridn khdi u dwoc giam sat tai thoi diém da dinh bing hé
thng anh IVIS. Cac té bao chudt dugc xir ly bang hodc chit mang hoic
sorafenib (10mg/kg) hodc SC-43 (10mg/kg). Fig.23 thé hién (A) céc anh cia
chudt xtr 1y, (B) thé hién trong luwong co thé ciia chuét, va (C) thé hién duong
cong ty 18 séng sét gitra chudt kiém chimg va duge xir Iy. Cac két qua thé hién
rang SC-40 thé hién tac dung chéng u déng ké 18n chudt mang PLC5 dung vi tri.
Trong luong co thé khong c6 su khac biét dang ké gitta cac chudt kiém chtng va

duoc xir Iy bang SC-43.
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2. Hop chét c6 cong thic sau dy:

3. Dugc phim chita hop chét theo diém 1 hodc 2 va chét mang dugc dung.
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