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Linh vue k§ thuat dwge dé cap

Sang ché dé cap dén din xuét 2-amino bic mot-4-amino bac hai-quinolin, phuong
phép tdng hop ching, duge phim chira ching va tng dung chiing lam thudc. Hop chét
¢0 hoat tinh theo sang ché hitu ich cho viéc didu tri va ngin nglra cac bénh u tn sinh va

khong phai u tin sinh ting sinh.

Tinh trang ky thuit cia sang ché

Viéc phat hién ra thudc chtra cac chit chdng ung thu méi gan day da chuyén tir
phuong phap thir nghiém dya trén té bao sang phuong phap tiép can in vitro tip trung
nhidu hon vao céc protein biéu hién c6 dic tinh tét, dugc phén 1ap va hd trg chuyén
nhidm ctia cic dich c6 thé didu trj dugc bing thubc. M6 hinh phat hién thudc hudng dich
clia (c4c) protein nay da duge mo ta rd trong linh vc lién quan thong qua cac nd lyc 16n
dugc thuc hién trong linh vyc phat hién thudc chira cac chét wc ché kinaza & ngudi co
thiét k& hop 1y cho phép nghién ctru kinome & ngudi. Thye vay, kinaza & nguoi co thé
bi dot bién va viéc diéu hoa giam kinaza thudng dién ra trong qua trinh chuyén ddi ac
tinh, ting trudng va di cén giai doan cudi cia bénh ung thu & nguoi. M&bi lién hé nay
giita kinaza trong qué trinh phat trién va ting sinh ctia bénh ung thu da dugc biét r3, vi
du bénh bach cau, u limpho, bénh ung thu phéi t& bao khong nho, u héc sdc td, bénh ung
thu rudt két, bénh ung thu va, bénh ung thu than, bénh ung thu biéu mo té bao gan...
Ngay nay, mdc du ¢o nhiéu nd lyc tap trung vao cac 161 loan chirc ning kinaza & nguoi
trong mot s6 bénh ung thu, nhung két qua dot pha vé mat 1am sang khi sir dung chét trc
ché kinaza trong liéu phap chéng ung thu khong c6 mdi lién hé 16 rang v4i viée chita tri
hoic sy thuyén giam bénh, va mot s6 bénh ung thu dudng nhu van con tinh khang tu
nhién déi véi cac chét trc ché kinaza dugc sir dung trong 14m sang (vi dy, bénh ung thu
biéu md té bao gan). Ngoai ra, céc chét e ché kinaza c6 thé chon loc in vivo mot s6
chung dot bién va khing thudc hogc céc té bao duge bién nap c6 thé tim thiy céc con
dudng bu twong duong nhau. Trong hoan canh nay, cac tac gia da quyét dinh dén céc

ngin cla toan bd t€ bao va mdi truong nudi cdy té bao cung véi viéc trién khai cac thu
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nghiém sang loc té bao theo kiéu hinh khach quan. Ngoai ra, sy hidu biét v& phan tix va
mo ta & cép do phan tu vé su bién nap té bao, su phat trién cua bénh ung thu va sy tién
héa di cin vAn ludn phat trién khong ngng, vi dy nhu mo ta gin day v& khéi niém té
bao gbc ung thu (cancer stem cell - CSC) hoic té bao khai phat khéi u (tumor initiating
cell - TIC). Céc tac dung bt ngd trong qua trinh sang loc té bao ¢ thé goi y céc dich
khéc hoic céc twong tic cu thé d& phat hién ra mot dich diéu trj bang thude méi. Do do,
viéc phat trién cac chit chdng ung thu méi van con gip mdot thach thirc duy nhét voi két
qua khong thé doan trudc va 1a noi cho viéc phat hién céc hop chit méi va cai tién.
Cac tac gia da diéu ché ra mot loat cac hop chét méi khac nhau nim trong thu vién
cua cac hop chét 2-amino bic mdt-2-amino béc hai-arylquinolin dugc sang loc dua trén
bang phén loai cic dong té bao ung thu & ngudi (MOLM14, KG-1, MV4-11, A375,
HCT116, HepG2, huh-7, MDA-MB-231, CAKI-1, 786-0) va té bao nguyén phat ung
thu ¢6 ngudn gdc tir bénh nhan cho phép phét hign ra cac chét chéng ung thu méi. Ngoai
ra, nhém céc hop chét nay c6 hoat tinh bd sung tuong tu chéng lai cac té bao gbc ung
thu & nguoi (CSC), vén dugc coi 1a nghiém trong trong viée tai phat va tai phat ung thu
sau liéu phap chéng ung thu. Viéc md ta k¥ thir nghiém ALDH trong linh vuc k¥ thuat
ndy dugc sit dung 1am chi thi chirc néng cuaté bao géc ung thu dé mo ta hoat tinh chéng
lai cac CSC (Greve, B. et al. Cytometry A 2012 (81) 284-293, Liu, S. et al. PLoS One
2013 (25) 81050, Ran, D. et al. Exp. Hematol. 2009 (37) 1423-1434, Cheung, A.M. et -
al. Leukemia 2007 (21) 1423-1430, Pearce, D. J. et al. Stem Cells 2005 (23) 752-760).

Ban chit k§ thuit ciia sing ché

Do d6, muc dich cua sang ché 12 d& xult chit c6 hoat tinh dé ngin ngira hodc tc
ché sy ting sinh cua té bao trong cac sinh vét khac nhau, va dé xuét phuong phap dé
tdng hop chung.

Mot muc dich khac cia sang ché 1a d& xuét dugc phém chira mot luong diéu tri
hidu qué cta chét c6 hoat tinh theo sang ché, mt minh hodc két hop v6i cac chit co
hoat tinh khéc, va chét phu tro, chét pha lodng hodc chit mang dugc dung.

Mot muc dich khac cua sang ché 13 @ xuét chit c6 hoat tinh dé sir dung trong tri

lidu.
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Mot muc dich khac cta sang ché 13 @ xuét hop chét theo séang ché va/hodc duge
pham chira ching dé sir dung dé diu tri va/hodc ngan ngira bénh tang sinh va/hodc bénh
u tan sinh.

Mot muc dich khéc cua sang ché 13 d& xuét hop chét theo sang ché va/hoic duogc
phim chira chung dé sir dung dé tc ché sy ting trudng hodc biét hoa cua té bao gbc ung
thu (CSC), té bao khéi phat khéi u, té bao gibng trung md c6 lién quan dén bénh ung
thu, t& bao ung thu trung mo, hodc té bao trung mo.

Sang ché dé xuét hgp chit c6 cong thire (1)

Ro~/(CH2)m

N

3/n |l L

U]

Trong d6

« Ry c6 thé dugce chon tir C6-C10 aryl duge thé hodc khong duoc thé biang Re; vong
heteroaryl c6 5 dén 8 canh bao gém 1, 2, hodc 3 nguyén tir khéc loai dugc chon tir O, N
va S duoc thé hodc khdng duge thé bang Ro; heteroaryl ngung tu nhu duge xac dinh bao
gdm tir 8 dén 13 nguyén t bao gdm 1, 2, 3, 4 nguyén tir khic loai dugc chon tir O, N
va S va bao gdm it nhét 2 nguyén t cacbon dugc thé hoic khong dugc thé bang R;

+ L. ¢6 thé duoc chon tir nhém bao gdm: (C1-C10) alkyl tity ¥ dugc thé; (C1-C10)
alkyl mach théng hodc mach nhanh duoc thé bang Ra4; (C3-C10) xycloalkyl tiy y dugc
thé; (C5-C10) xycloalkenyl tily y duge thé; (C3-C10) alkenyl tily ¥ duoc thé; (C3-C10)
alkynyl tuy y dugc thé; C=0; SO; SO2; (C=0)-NRs; (C=0)-0; (C=0)-0-(C1-C4)alkyl;
SO,-NRs; NRg; trong d6 Ra c6 thé dugc chon tir H; (C1-C10) alkyl thy y dugc thé; (C3-
C10) alkenyl tuy y duoc thé; (C3-C10) alkynyl tuy y duoc thé; (C3-C10) xycloalkyl tiry
y dugce thé; (C5-C10) xycloalkenyl tury ¥ dugc thé; (C8-C10) xycloalkynyl tiry y dugc
thé; (C6-C10) aryl tuy y dugc thé; vong heteroaryl c6 5 dén 8 canh hodc heteroaryl
ngung ty nhu dugc xac dinh bao gbm tir 8 dén 13 nguyén tit bao gbm 1, 2, 3, 4 nguyén
tir khac loai dugce chon tir O, N va S va bao gbm it nhét 2 nguyén t cacbon dugc thé
hodc khong dugc thé béng mot hodc nhidu nhém thé ddc 1ap dugc chon tir hydro, nguyén

tir halogen, (C1-C10) alkyl duoc thé bing mét hogc nhiéu nguyén tir halogen, (C1-C10)
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alkoxy, hydroxyl, xyano, nitro, carboxy, NRsRs’, vong ¢6 4 dén 9 canh no hoic khong
no bao gém 1, 2 hoic cho dén 3 nguyén tir khéc loai doc l4p duogc chon tir O, N va S;

* R duoc chon tir NRsRg;

«  Rj; c6 thé duge chon tir nguyén tir hydro; nguyén tir halogen; (C1-C10) alkyl mach
théng hodc mach nhanh dugc thé hoic khong dugc thé biang mot hodc nhiéu nguyén tir
halogen, hydroxyl, alkoxy, -NRsRs; (C2-C10) alkenyl; (C2-C10) alkynyl; (C3-C10)
xycloalkyl; (C5-C10) xycloalkenyl; (C8-C10) xycloalkynyl; (C1-C10) alkoxy;
hydroxyl; nitro; xyano; NRsR¢; O-(R7); (CO)-R7; (CO)-O-R7; (CO)-NRsRg; O-(CO)-R7;
0-(CO)-NRsRs; NRs-(CO)-R7; NRs-(CO)-OR7; NRs-(CO)-NRsRs; -(0-CH2CHa-)m-
ORi1; -(O-CH2CHz-)m-NRiRir; SO2-R7; NRs-SO2-R7; SO2-NRsRs; NR;-(C2-C6)-
alkyl-NRsRg; aryl tuy y dugc thé; benzyl tiy y duoc thé; vong heteroaryl c6 5 dén 8
canh tuy y duoc thé bao gdm 1, 2, hoic 3 nguyén tir khac loai duge chon tir O, N va S;
heteroaryl tity ¥ dugc thé ngung tu nhu duge x4c dinh bao gbm tir 8 dén 13 nguyén ti
bao gbm 1, 2, 3, 4 nguyén tir khac loai dugc chon tir O, N va S va bao gdm it nhét 2
nguyén tir cacbon; vong heteroxyclyl c6 4 dén 9 canh tuy y dugc thé no hodc khong no
bao gém 1, 2 hoac cho dén 3 nguyén tit khac loai doc 14p duogc chon tir O, N va S;

« Rs va Rg c6 thé doc 1ap dugc chon tir hydro; (C1-C10) alkyl tuy y duoc thé; (C3-
C10) alkenyl tuy y dugc thé; (C3-C10) alkynyl tiy y dugc thé; (C3-C10) xycloalkyl tiry
y dugc thé; (C5-C10) xycloalkenyl ty ¥ duoc thé; (C8-C10) xycloalkynyl tiy ¥ dugc
thé; (CO)-Ry, (CO)-O-R7; (CO)-NRsRg’; SO2-R7; SO2-NRsRg; (C1-C10) alkyl duge thé
bang NRsRg’; (C3-C10) xycloalkyl duge thé bing NRsRg’; aryl tuy ¥ dugc thé; benzyl
tuy y dugc thé; vong heteroaryl c6 5 dén 8 canh tuy y dugc thé bao gém 1, 2, hodc 3
nguyén tir khac loai dugc chon tir O, N va S; vong heteroxyclyl co 4 dén 9 canh tuy y
duoc thé no hoic khong no bao gém 1, 2 hodc cho dén 3 nguyén tir khac loai doc lap
dugc chon tir O, N va S; hodc Rs va Re ¢6 thé ciing lién két véi nguyén tir nito ma ching
lién két cong hoa tri dé tao ra nhom heteroxyclyl tao thanh vong c6 4 dén 9 canh ma c6
thé bao g(‘A)m 1, 2, hodc 3 nguyén tir khéc loai bd sung dugc chon tir O, N va S;

« Ry va Ry c6 thé doc 1ap duge chon tir hydro; (C1-C10) alkyl tuy y dugc thé; (C3-
C10) alkenyl tily ¥ dugc thé; (C3-C10) alkynyl tily y dugc thé; (C3-C10) xycloalkyl tiry
y dugc thé; (C5-C10) xycloalkenyl tuy y dugc thé; (C8-C10) xycloalkynyl tiuy y dugc
thé; alkyl mach thing hodc mach nhanh C1-C10 dugc thé bang NRsRs; (C6-C10) aryl
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tiy y dugc thé; benzyl tily y duge thé; vong c6 5 dén 8 canh di vong thom tuy y dugc
thé bao g(“)m 1, 2, hodic 3 nguyén tit khéac loai duge chon tir O, N va S;

+  Rgva Ry c6 thé doc 1ap duge chon tir hydro; (C1-C10) alkyl tity y dugc thé; (C3-
C10) alkenyl tity ¥ dugc thé; (C3-C10) alkynyl tity ¥ duoc thé; (C3-C10) xycloalky! tity
y duge thé; (C5-C10) xycloalkenyl ty y dugc thé; (C8-C10) xycloalkynyl tiy y duoc
thé; hodc Rg va Ry ¢6 thé cling lién két v6i nguyén tir nito ma chung lién két cfmg hoa
tri dé tao ra nhom heteroxyclyl tao thanh vong cé 4 dén 9 canh ma c6 thé bao gE‘)m 1,2,
hodc 3 nguyén tir khac loai bd sung dugc chon tir O, N va S;

« Ry c6 thd dc 1ap dugc chon tir hydro; nguyén tir halogen; (C1-C10) alkyl tuy y
dugc thé; (C1-C10) alkyl mach thing hodc mach nhanh dugc thé bang mdt hozic nhiéu
nguyén tir halogen, hydroxyl, alkoxy; (C2-C10) alkenyl tuy y duge thé; (C2-C10)
alkynyl tuy y dugc thé; (C3-C10) xycloalkyl tury y dugc thé; (C5-C10) xycloalkenyl tiry
¥ duge thé; (C8-C10) xycloalkynyl tiry ¥ dugc thé; (C1-C10) alkoxy tiy ¥ duge thé;
hydroxyl; nitro; xyano; NRsRs; (CO)-R7; (CO)-O-R7; (CO)-NRsRs; O-(CO)-Ry; O-
(CO)-NRsR¢; NRs-(CO)-R7; NRs-(CO)-OR7; NRs-(CO)-NRsR¢; SO2-R7; NRs-SO2-R7;
S0,-NRsRg; (C1-C10) alkyl duge thé bing NRsRe; NRs-(C2-C10)-alkyl-NRsR¢; -(O-
CH,CHz-)m-OR11; -(O-CH2CHz-)m-NRuiR11; (C6-C10) aryl tuy y dugce thé; benzyl tuy
y dugc thé; vong heteroaryl c6 5 dén 8 canh tlly y dugc thé bao gdm 1, 2, hodc 3 nguyén
tit khac loai dugc chon tir O, N va S; nhém heteroxyclyl tuy y dugc thé tao thanh vong |
c6 4 dén 9 canh ma co thé bao gém 1, 2, hodic 3 nguyén ti khéc loai duge chon tir O, N
va S; -NRsR10; -O-Ruo;

« Ry c6 thé doc 1ap dugc chon tir hydro; (C6-C12)-aryl dugc thé hoic khong dugc
thé bing Riz; benzyl duge thé hoic khong dugc thé bang Ruz; heteroaryl tir vong ¢6 5
dén 8 canh bao gém 1, 2, hodc 3 nguyén tit khéc loai duge chon tr O, N va S dugc thé
hodc khong dugc thé bang Riz; heteroaryl ngung tu dugc xac dinh bao gOm tir § dén 13
nguyén tir bao gdm 1, 2, 3, 4 nguyén tir khac loai dugc chon tir O, N va S va bao gbm it
nhét 2 nguyén tir cacbon dugc thé hodc khdng dugc thé bang Riz; heteroxyclyl tao thanh
vong c6 4 dén 9 canh ma cé thd chira 0, 1, 2, hodc 3 nguyén tir khac loai dugc chon tur
O, N va S dugce thé hoic khong dugc thé bang Ri;

« Ry vaRyr c6 thé doc 1ap duge chon tir nguyén tir hydro; (C2-C10) alkyl tuy y dugc
thé; (C3-C10) alkenyl thy y duge thé; (C3-C10) alkynyl tiy y dugc thé; (C3-C10)
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xycloalkyl ty y dugc thé; (C5-C10) xycloalkenyl thy y dugc thé; (C8-C10)
xycloalkynyl tuy y dugc thé; (C2-C10) alkyl mach thing hoic mach nhanh dugc thé
hoac khong dugc thé bang mot hodc nhiéu nguyén tit halogen; hodc Ri1 va Rir ¢6 thé
cing lién két v6i nguyén tr nito ma ching lién két cong hoa tri @ tao ra nhém
heteroxyclyl tao thanh vong no hodc khong no c6 4 dén 9 canh ma c6 thé bao gdm 1, 2,
ho#c 3 nguyén tit khac loai bd sung dugce chon tir O, Nva S;

« Rz c6 thé dugce chon tir nguyén tir hydro; nguyén ti halogen; (C1-C10) alkyl mach
théng ho#dc mach nhanh dugc thé hodc khong duoc thé bang mét hoic nhiéu nguyén tir
halogen, hydroxyl, alkoxy, NRuiRir; (C2-C10) alkenyl; (C2-C10) alkynyl; (C3-C10)
xycloalkyl; (C5-C10) xycloalkenyl; (C8-C10) xycloalkynyl; (C1-C10) alkoxy;
hydroxyl; nitro; xyano; NRuRir; O-(R7); (CO)-Rz; (CO)-O-Rz; (CO)-NRiiR1r; O-
(CO)-R7; O-(CO)-NR11R11°; NR11-(CO)-R7; NR11-(CO)-ORur; NR11-(CO)-NRuRir; -
(O-CH2CH2-)m-OR11; ~(O-CH2CHz-)m-NR11R117; SO2-R7; NRs-8O2-R7; SO2-NRiiRir;
NR1:1-(C2-C6)-alkyl-NR11R1r; aryl thy y duge thé; benzyl tiy y dugc thé; vong
heteroaryl c6 5 dén 8 canh tiy y dugc thé bao gém 1, 2, ho#ic 3 nguyén tir khéc loai dugc
chon tir O, N va S; heteroaryl tiy y dugc thé ngung tu nhu dugc xac dinh bao gém tr 8
dén 13 nguyén ti bao gém 1,2, 3, 4 nguyén ti khic loai dugc chon tir O, N va S va bao
gbm it nhét 2 nguyén tir cacbon; vong heteroxyclyl c6 4 dén 9 canh tury y dugc thé no
ho&c khong no bao gbm 1, 2 hogc cho dén 3 nguyén tir khac loai dc 1ap duge chon tur
O,Nvas;

« 1 c6 thé 12 s nguyén bing nhau c6 thé o gié tri bét ky trong sb cac giatri0, 1,2, 3
hoac 4;

«  m c6 thé 12 s& nguyén bang nhau c6 thé c6 gia tri bt ky trong sb cac gia tri 1, 2 hodc
3;

«  wcb thé 1a s6 nguyén bing nhau c6 thé co gid tri bét ky trong s6 cac gid tri 0 hodc
1

Trong d6 thudt ngir “tuy y dugc thé” ¢6 nghia 1a tuy y duoc thé bang mot hodc nhiéu
phin tir thé doc 1ap duge chon tir nguyén tir halogen, (C1-C10) alkyl mach thing hoic
mach nhanh dugc thé hodc khong dugc thé bang mdt hodc nhiéu nguyén tir halogen,
(C2-C10) alkenyl mach théng hoic mach nhanh dugc thé hodc khong dugc thé bang mot
hozc nhiu nguyén tir halogen, (C2-C10) alkynyl mach thing hodc mach nhanh dugc
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thé hodc khong dugc thé bang mot hodc nhiéu nguyén tir halogen, (C3-C10) xycloalkyl
duge thé hodc khong dugc thé bing mot hodc nhidu nguyén tir halogen, (C5-C10)
xycloalkenyl dugc thé hogic khong dugc thé bang mot hodc nhiéu nguyén tir halogen,
(C8-C10) xycloalkynyl dugc thé hodc khong dugc thé bing mot hodic nhiéu nguyén tix
halogen, (C1-C10) alkoxy, hydroxyl, xyano, nitro, NRsRs' (v6i Rg va Rg> nhu duge mé
ta & trén);

va mubi duge dung, solvat, chit ddng phan, chit ddng phan 1ap thé bit ky hogc hdn hop
cuia chét déng phén lap thé, solvat hodc tién chét thudc cua no.

Theo mdt s phuong an cu thé, sang ché @& xuét hop chit dugce chon tir nhém bao gdm:
2-(4-clophenylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin ¢6 cong thirc (Ia) (1-
5)

: \)\\ Cl
P [: ]
N” °N
H

(1a)
2-(4-clobenzylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin ¢6 cong thic (Ib) (2-
2)

(ib)
2-[3-metyl-4-(pyrimidin-2-ylamino)phenylamino]-4-(4-tert-butylaminopiperidin-1-yl)-
quinolin (3-4) c6 cdng thirc (Ic)

e
Y

N N

R
m NH
)
2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-phenylamino}-4-(4-fert-
butylaminopiperidin-1-y1)-quinolin (4-2) c6 cong thirc (Id)
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(1d)
hoac mubi dugc dung, solvat hodc tién chit thudc cua nod.

Theo mdt sb phuong én cu thé khac, séang ché d& xuit hop chit dugc chon tir nhém
bao gdm: mubi 2-(4-clophenylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin
hydroclorua (1-6), mubi 2-(4-clobenzylamin)-4-(4-tert-butylaminopiperidin-1-yl)-
quinolin hydroclorua (2-3), mudi 2-[3-metyl-4-(pyrimidin-2-ylamino)phenylamino]-4-
(4-tert-butylaminopiperidin-1-yl)-quinolin hydroclorua (3-5), mubi 2-{4-[4-(pyridin-3-
yl)-2-pyrimidinamino]-3-metyl-phenylamino} -4-(4-tert-butylaminopiperidin-1-yI)-
quinolin hydroclorua (4-3).

Theo mot khia canh khéac, sang ché @& xuét duoc phém c6 thé chira mot lugng didu
tri hi€u qua cua hop chét dugc mb ta & trén, hoic mubi dugc dung, solvat hodc tién chét
thudc ciia nd, va chit phi trg, chit pha lodng hoic chit mang dugc dung.

Theo mdt sd phuong én cu thé, duoc phém theo sang ché con c6 thé chira mot hoic
nhidu chét chdng khéi u.

Theo mdt sé phuong 4n cu thé, duge phim duge md ta & trén c6 thé chira mot
luong diéu tri hiéu qua cta hop chét theo sang ché ¢6 thé duoc bao ché hodc dugc bao
ché dbng thoi dudi dang hat nano.

Theo mét sé phuong 4n cu thé vé& dugc phdm theo séng ché, hat nano c6 thé bao
gbm ché phim lisosom ¢6 thé phan hiy sinh hoc.

Theo mdt s& phuwong 4n cy thé vé& dugc phdm theo séng ché, hat nano c6 thé bao
gdm polyme hodc copolyme twong hop sinh hoc.

Theo mdt s6 phuong an cu thé vé duoc phém theo sang ché, hat nano c6 thé duogc
két hop cong hoa tri hodc khong cong hoa tri véi polyetylen glycol (PEG).

Theo mdt s phuong 4n cy thé v& dugc phidm theo séng ché, hat nano c6 thé c6 c&
trung binh nim trong khoang tir 80 dén 600 nm.

- Theo mot s& phuong 4n cu thé vé duoc phém theo sang ché, hat nano c6 thé 13 hat

nano huéng dich bao gdm mo-tip truyén tin hiéu.



32942

Theo mét s6 phuwong 4n cu thé, hat nano co6 thé bao gdm ché phim polyme c6 thé
phén hiy sinh hoc.

Theo mét s phuwong 4n cu thé, polyme c6 thé dya trén Poly (axit DL-Lactic-co-
glycolic) ¢6 thé ¢ trong luong phan tir nim trong khoang tr 7 dén 240 kDa; hodc
copolyme ciia axit polylactic (PLA) va axit polyglycolic (PGA) trong d6 ty 1& phan tur
ndm trong khoang tir 95:5 dén 50:50.

Theo mét sb phuong 4n cu thé v& dugc phim theo sang ché, hat nano c6 thé bao
gbm thanh phén dugc chon tir cac hat nano PLGA, hat nano PLGA-PEG (AB, BA, ABA
hoic BAB dang khéi, trong 6 A = PLGA va B = PEG) va hat nano huéng dich.

Theo mdt sb phuong 4n cy thé v& dugc phdm theo séng ché, hat nano c6 thé bao
gbm thanh phén dugc chon tir liposom.

Theo mét sé phwong 4n, dugc phém theo sang ché c6 thé thich hop dé giai phong
cham hodc giai phong kéo dai.

Theo mot s6 phwong 4n cu thé, duge phim theo sang ché c6 th8 thich hop dé st
dung qua dudng miéng, ngoai duong ti€u hda, qua mét, qua da, qua mli, hodc dung dé
hit.

Theo mot sb phuong an cu thé vé dugc phém theo sang ché, hop chét c6 hoat tinh
theo séang ché c6 thé dugc két hop vai it nhét mot chét chéng ung thu c6 hoat tinh tri
lidu.

Theo mot vai phuong an cu thé, dugc phdm theo sang ché c6 thé chira hdn hop cua
hop chét theo sang ché & lugng diéu tri hiéu qua va mot hodc nhiéu chét chéng khéi u &
lugng didu tri hiu qua, trong d6 thanh phin c4u thanh hdn hop néu trén c6 thé duoc sir
dung ddng thdi, riéng ré& hodc tudn tu trong diéu tri bénh ung thu.

Theo cac phuong an cu thé v& dugc phdm theo séng ché, chét chéng khdi u c6 thé
dugce chon tir nhém bao gbm everolimus, cloquin, hydroxycloquin, trabectedin, abraxan,
TLK 286, AV-299, DN-101, pazopanib, GSK690693, RTA 744, ON 0910.Na, AZD
6244 (ARRY-142886), AMN-107, TKI-258, GSK461364, AZD 1152, enzastaurin,
vandetanib, ARQ-197, MK-0457, MLN8054, PHA-739358, R-763, AT-9263,
pemetrexed, erlotinib. dasatanib, nilotinib, decatanib, panitumumab, amrubixin,
oregovomab, Lep-etu, nolatrexed, azd2171, batabulin, ofatumumab, zanolimumab,

edotecarin, tetrandrme, rubitecan, tesmilifen, oblimersen, ticilimumab, ipilimumab,
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gosypol, Bio 111, 131-I-TM-601, ALT-110, BIO 140, CC 8490, xilengitit, gimatecan.
IL13-PE38QQR, TNO 1001, IPdR1 KRX-0402, lucanthon, LY 317615, neuradiab,
vitespan, Rta 744, Sdx 102, talampanel, atrasentan, Xr 311, romidepsin, ADS-100380,
sunitinib, 5-flouraxil, vorinostat, etoposit, gemxitabin, doxorubixin, irinotecan,
doxorubixin liposom, 5'-deoxy-5-flouridin, vincristin, temozolomit, ZK-304709,
seliciclib, PD0325901, AZD-6244, capexitabin, axit L-Glutamic, heptahydrat cua mubi
N-[4-[2-(2-amino-4,7-dihydro-4-oxo-1H-pyrolo[2,3-d]pyrimidin-5-yl)etyl[benzoyl]-

dinatri, camptothexin, Irinotecan dugc danh diu PEG, tamoxifen, toremifen xitrat,
anastrazol, exemestan, letrozol, DES(dietylstilbestrol), estradiol, estrogen, estrogen
dugc  tiép  hop,  bevacizumab, = IMC-1C11,  CHIR-258,  3-[5-
(metylsulfonylpiperadinmetyl)-indolyl]-quinolon, vatalanib, AG-013736, AVE-0005,
mubi axetat ctia [D-Ser(But)s, Azglylo](pyro-Glu-His-Trp-Ser-Tyr-D-Ser(But)-Leu-
Arg-Pro-Azgly-NH, axetat, goserelin axetat, leuprolit axetat, triptorelin pamoat,
medroxyprogesteron axetat, hydroxyprogesteron caproat, megestrol axetat, raloxifen,
bicalutamit, flutamit, nilutamit, megestrol axetat, CP-724714; TAK-165, HKI-272,
erlotinib, lapatanib, canertinib, khang th8 ABX-EGF, erbitux, EKB-569, PKI-166, GW-
572016, lonafamib, BMS-214662, tipifarnib; amifostin, NVP-LAQ824, axit suberoyl
analit hydroxamic, axit valproic, trichostatin A, FK-228, SU11248, sorafenib, KRN951,
aminoglutethimit, arnsacrin, anagrelit, L-asparaginaza, vic-xin Bacillus Calmette-
Guerin (BCG), bleomyxin, buserelin, busulfan, carboplatin, carmustin, clorambuxil,
cisplatin, cladribin, clodronat, xyproteron, xytarabin, dacarbazin, dactinomyxin,
daunorubixin, dietylstilbestrol, epirubixin, fludarabin, fludrocortison, fluoxymesteron,
flutamit, gemxitabin, gleevec, hydroxyure, idarubixin, ifosfamit, imatinib, leuprolit,
levamisol, lomustin, mecloethamin, melphalan, 6-mercaptopurin, mesna, methotrexat,
mitomyxin, - mitotan, mitoxantron, -nilutamit, octreotit, oxaliplatin, pamidronat,
pentostatin, plicamyxin, porfimer, procarbazin, raltitrexed, rituximab, streptozoxin,
teniposit, testosteron, thalidomit, thioguanin, thiotepa, tretinoin, vindesin, axit 13-cis-
retinoic, phenylalanin hat cai, uraxil hat cai, estramustin, altretamin, floxuridin, 5-
deooxyuridin, xytosin arabinosit, 6-mecaptopurin, deoxycoformyxin, calxitriol,
valrubixin, mitramyxin, vinblastin, vinorelbin, topotecan, razoxin, marimastat, COL-3,

neovastat, BMS-275291, squalamin, endostatin, SUS5416, SU6668, EMDI121974,
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interleukin-12, 1M862, angiostatin, vitaxin, droloxifen, idoxyfen, spironolacton,
finasterit, ximitidin, trastuzumab, denileukin diftitox, gefitinib, bortezimib, paclitaxel,
irinotecan, topotecan, doxorubixin, docetaxel, vinorelbin, bevacizumab (khang thé don
dong) va erbitux, paclitaxel khong chira cremophor, epithilon B, BMS-247550, BMS-
310705, droloxifen, 4-hydroxytamoxifen, pipendoxifen, ERA-923, arzoxifen,
fulvestrant, acolbifen, lasofoxifen, idoxifen, TSE-424, HMR-3339, ZK186619,
PTK787/ZK 222584, VX-745, PD 184352, rapamyxin, 40-O-(2-hydroxyetyl)-
rapamyxin, temsirolimus, AP-23573, RADO01, ABT-578, BC-210, LY294002,
1Y292223, 1LY292696, L Y293684, LY293646, wortmannin, ZM336372, L-779,450,
PEG-filgrastim, darbepoetin, erythropoietin, yéu td kich thich quén thé bach cau hat,
zolendronat, prednison, cetuximab, yéu t kich thich quén thé bach cau hat dai thuc bao,
histrelin, interferon alfa-2a duoc PEG héa, interferon alfa- 2a, interferon alfa-2b duoc
PEG héa, interferon alfa-2b, azacitidin, PEG-L-asparaginaza, lenalidomit, gemtuzumab,
hydrocortison, interleukin-11, dexrazoxan, alemtuzumab, axit all-transretinoic,
ketoconazol, interleukin-2, megestrol, hat cai nito, metylprednisolon, ibritgumomab
tiuxetan, androgen, dexitabin, hexametylmelamin, bexaroten, tositumomab, arsenic
trioxit, cortison, editronat, mitotan, xyclosporin, daunorubixin liposom, Edwina-
asparaginaza, stronti 89, casopitant, netupitant, chat dbi khéng thu thé NK-1,
palonosetron, aprepitant, diphenhydramin, hydroxyzin, metoclopramit, lorazepam,
alprazolam, haloperidol, droperidol, dronabinol, dexamethason, metylprednisolon,
procloperazin, granisetron, ondansetron, dolasetron, tropisetron, pegfilgrastim, epoetin
alfa va darbepoetin alfa, ipilumumab, vemurafenib, chét rc ché FLT-3, chét e ché
VEGFR, chét trc ché EGFR TK, chét trc ché aurora kinaza, chit diéu bién PIK-1, chét
trc ché Bel-2, chét re ché HDAC, chét trc ché ¢-MET, chét trc ché PARP, chit trc ché
Cdk, chét trc ché EGFR TK, chét trc ché IGFR-TK, khang thé khang HGF, chét trc ché
PI3 kinaza, chét tc chd mTOR, chét &c ché AKT, chit trc ché JAK/STAT, chét tc ché
diém kiém tra-1 hodc 2, chit rc ché kinaza bam dinh trung tim, chét trc ché Map kinaza
(MEK), khang thé by VEGF, va hén hop cia chung.

Theo mot khia canh khéc, sang ché d& xuét hop chét theo sang ché va/hodc dugc
phém chira ching dé st dung dé diéu tri va/hodc ngin nglra bénh tang sinh va/hodc bénh

u tan sinh.
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Theo mot khia canh khéc, sang ché dé xuét hop chét theo sang ché va/hoic dugc
phim chtra chiing dé sir dung dé tic ché su phat trién hoic ting sinh cua té bao gdc ung
th (CSC), t& bao khoi phat khéi u, té bao gibng trung mé c6 lién quan dén bénh ung
thu, t& bao ung thu trung mo, hodc t& bao trung mo.

Theo mdt khia canh khac, sang ché @& xuét hop chét dé diéu tri va/hodc ngin ngira
bénh ting sinh va/hodc bénh u tan sinh.

Theo mdt khia canh khac, sang ché d& xuét hop chét dé e ché sy sinh trudng hodc
su biét hoa ca céc té bao gbe ung thu (CSC), té bao khai phat khéi u, té bao gibng trung

md ¢6 lién quan dén bénh ung thu, té bao ung thu trung md, hodc té bao trung md.

M3 ta vén tit cic hinh vé

Cac dic tinh va uu diém néu trén va cac dic tinh va uu diém khéc cua sang ché s&
tr& nén rd rang hon thong qua céc vi du sau day, va bing cach vién din dén c4c hinh vé&
kém theo, trong do:

Fig. 1 thé hién sy giam cia céc té bao tap hop ALDH+ trong cac té bao c6 ngudn
gbc tir bénh nhan bi CRC (CPP19, CPP30 va CPP45) khi duge diéu tri béng hop chét 2-
3 (thtr nghiém Aldefluor™).

Fig. 2 thé hién su tc ché, bang hop chit 2-3, sy hinh thanh khéi u hinh cau ciia
céc t& bao c6 ngudn gbc tir bénh nhan bi bénh ung thu rudt két (CRC) di c#in vao gan;

Fig. 3 thé hién phd 'H NMR ciia hop chét 1-6 trong DMSO-ds.

Fig. 4 thé hién phd "H NMR ctia hop chét 2-3 trong DMSO-ds.

Fig. 5 thé hién phd 'H NMR ctia hop chét 3-5 trong DMSO-ds.

Fig. 6 thé hién phd 'H NMR ciia hop chét 4-3 trong DMSO-ds.

M3 ta chi tiét sang ché

Trong badn mo ta sang ché, thuét ngit "alkyl", m{t minh hogc két hop véi cac nhom
khac, dung d& chi gdc hydrocacbon béo no héa tri mot mach thing hoic mach nhanh
chira tir mot dén hai muoi nguyén tir cacbon, t6t hon 12 tir mot dén mudi su nguyén tir
cacbon, tdt hon nita 12 tir mot dén mudi nguyén tir cacbon.

Thuét ngit "alkyl bac thép", mot minh hozc két hop, ding dé chi nhom alkyl mach
théing hosic mach nhénh c6 tir 1 dén 6 nguyén tir cacbon ("Ci-Ce-alkyl"), tot hon 1a nhém
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alkyl mach thang hodc mach nhénh c6 tir 1 dén 5 nguyén tir cacbon ("C1-Cs-alkyl"), va
duoc vu tién dac biét 1a nhém alkyl mach théng hodc mach nhanh c6 tur 1 dén 3 nguyén
tir cacbon (""C1-Cs-alkyl"). Cac vi du vé céc nhém alkyl bac thip mach thing hodc mach
nhanh 13 metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl ddng phén,
hexyl d6ng phan, t6t hon 13 metyl va etyl va propyl va isopropyl va t6t nhét 12 metyl.

~ Thuét ngit "alkoxy bac thip" ding dé chi nhém R'-O-, trong d6 R' 12 alkyl béc thip
va thuit ngt "alkyl bac thap" c6 nghia di néu & phén trén. Cac vi du vé cac nhom alkoxy
béc thip 12 metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va
tert-butoxy, tot hon 1a metoxy va etoxy va isopropoxy va tert-butoxy, t5t nhét 12 metoxy
va etoxy.

Thuét ngit "alkenyl bac thip" ding @& chi gbc hydrocacbon mach thing hodc mach
nhanh bao gdm lién két olefinic va tir 2 dén 6 nguyén tir cacbon ("C2-Ce-alkenyl"), t6t
hon 13 tir 2 dén 5 nguyén ti cacbon ("C2-Cs-alkenyl"), dugc uu tién dédc biét 1a tir 2 dén
4 nguyén tir cacbon ("C2-Cs-alkenyl"). Céc vi du vé céc nhém alkenyl bac thdp 1a
ethenyl, 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, isobutenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, isopentenyl. Vi dy dugc uu tién la 2-propenyl, 2-
butenyl va isopentenyl.

Thuét ngit "alkynyl bac thap" diing dé chi gbc hydrocacbon mach théng hoic mach
nhanh bao gdm lién két alkyn va tir 2 dén 6 nguyén ti cacbon ("C2-Cs-alkynyl"), t6t hon
1a tir 2 d@én 5 nguyén tir cacbon ("C»-Cs-alkynyl"), duge wu tién ddc biét 1a tir 2 dén 4
nguyén ti cacbon ("C2-Cs -alkynyl"). Cac vi du vé cac nhém alkynyl 1a ethynyl, 1-
propynyl, 2-propynyl, 1-butynyl, 3-butynyl, 4-butynyl, 1-but-2-yn, 1-pentynyl, pent-2-
yn-1-yl, pent-3-yn-1-yl, pent-4-yn-1-yl, pent-2-yn-3-yl. Cac vi du dugc uu tién 1a
propyn-1-yl, propyn-3-yl, butyn-1-yl, butyn-3y-1, butyn-4-yl, but-2-yn-1-yl.

‘Thuét ngit "halogen" dung dé chi flo, clo, brom va iot, v6i flo, clo va brom dugc
uu tién.

Thuét ngit "xycloalkyl" dung dé chi nhom vong cacbon no chira tir 3 dén 7 nguyén
tit cacbon "Cs-Cr-xycloalkyl"), nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl
ho#c xycloheptyl. Xycloalkyl dugc wu tién 1a xyclopropyl, xyclopentyl va xyclohexyl.

Thuét ngit “nhém di vong” dung dé chi nhém no hoan toan hodc khong no nhung

khong hoan toan 13 khéng no, vi du nhém vong don c6 3 dén 7 canh hodc hé vong hai
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vong ngung tu c6 7 dén 11 canh c6 it nhat mdt nguyén ti khac loai dugc chon tir nguyén
tlr oxy, nguyén ti nito hogc nguyén tir luu huynh. Mai vong trong nhém di vong c6 thé
c6 it nhit mot nguyén tir khic loai duge chon tir nguyén tir nito, nguyén tir oxy va/hodc
nguyén tir luu huynh. Céc nhém di vong dugc uu tién la pyrolidin, piperidin, piperazin;
tetrahydrofuran, bis-tetrahydrofuran va morpholin.

Thuét ngit "carboxyl" diing @ chi nhém -COOH.

Thuét ngit "heteroaryl” néi chung dung dé chi vong thom c¢6 5 hodc 11 canh bao
gém it nhat mot nguyén tir khac loai va ngoai ra ¢ thé bao gf?)m mot, hai, ba hodc bdn
nguyén tir dugc chon tir nito, oxy va/hodc luu huynh, nhu pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, 2-oxo-1,2-dihydropyridinyl, oxadiazolyl, isoxazolyl,
thiadiazolyl, triazolyl, tetrazolyl pyrazolyl, imidazolyl, thiophenyl, furanyl, oxazolyl,
isothiazolyl, va thiazolyl. Thuét ngit "heteroaryl" con dung dé chi cac nhém thom hai
vong hodc khdng no mdt phan bao gbm hai vong c¢6 5 hodc 6 canh, trong 46 mdt hodc
hai vong co thé chira mét, hai, ba hodc bdn nguyén tir dugce chon tlr nito, oxy hodc luvu
huynh, nhu quinolinyl, isoquinolinyl, cinnolinyl, pyrazolyl, imidazolyl, thiazolyl,
thiophenyl, furanyl, oxazolyl, isothiazolyl, pyrazolo[1,5-a]pyridyl, imidazo[1,2-d]
pyridyl, quinoxalinyl, quinazolyl, benzothiazolyl, benzotriazolyl, 1H-benzo[d]imidazol,
benzo[d]isoxazolyl, benzo[d]isothiazolyl, benzo[clisoxazolyl, benzo[c]isothiazolyl,
indolyl, isoindolinyl,  6,7-dihydro-5H-pyrolo[3,4-b]pyridinyl, 2,3-dihydro-1H-
pyrolo[3,4-c]pyridinyl, 6,7 -dihydro-5H-pyrolo[3,4-d]pyrimidinyl, purinyl, indazolyl,
indolizinyl,  imidazo[1,2-a]pyridinyl,  imidazo[1,5-a]pyridinyl, imidazo[1,5-
alpyrazinyl, imidazo[1,2-a]pyrazinyl, 1H-imidazo[4,5-b]pyrazinyl, pyrazolo[1,5-
a]pyridinyl, pyrolo[1,2-a]pyrimidinyl, pyrolo[1,2-a]pyrazinyl, pyrolo[1,2-
c]pyrimidinyl,  oxazolo[4,5-b]pyridinyl, oxazolo[4,5-c]pyridiny]l,  oxazolo[5,4-
c]pyridinyl, oxazolo[5,4-b]pyridinyl, thiazolo[4,5-b]pyridinyl, thiazolo[4,5-c]pyridinyl,
thiazolo[5,4-c]pyridinyl, thiazolo[5,4-b]pyridinyl, oxazolo[5,4-d|pyrimidinyl,
oxazolo[4,5-d]pyrimidinyl, thiazolo[5,4-d]pyrimidinyl, thiazolo[4,5-d]pyrimidinyl,
oxazolo[4,5-b]pyrazinyl, thiazolo[4,5-b]pyrazinyl, isoxazolo[4,5-b]pyrazinyl,
isothiazolo[4,5-b]pyrazinyl, isoxazolo[4,5-d]pyrimidinyl, isothiazolo[4,5-
d]pyrimidinyl, isoxazolo[5,4-d]|pyrimidinyl, isothiazolo[5,4-d]pyrimidinyl,
isoxazolo[5,4-b]pyridinyl, isothiazolo[5,4-c]pyrimidinyl, isoxazolo[5,4-c]pyridinyl,
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isothiazolo[4,5-c]pyridinyl,  isoxazolo[4,5-c]pyridinyl,  isoxazolo[4,5-b]pyridinyl,
isoxazolo[4,3-d]pyrimidinyl, isthiazolo[4,3-d]pyrimidinyl, isoxazolo[3,4-
dlpyrimidinyl, isothiazolo[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, pyrido[3,4-
dlpyrimidinyl,  pyrido[4,3-d]pyrimidinyl, pyrido[3,2-d]pyrimidinyl, pyrido[2,3-
b]pyrazinyl, pyrido[3,4-b]pyrazinyl, [1,2,3]triazolo[4,5-b]pyridiny], [1,2,3]triazolo[4,5-
clpyridinyl, 3H-[1,2,3]triazolo[4,5-d]pyrimidinyl. Cic nhém heteroaryl dugc uu tién 1a
pyridyl, thiozolyl, isothiazolyl, oxazolyl, isoxazolyl, quinozolinyl, va pyrazinyl.

Thuat ngit "mudi dugc dung” ding dé chi cic mudi ma giit lai hi¢u qua va dic tinh
sinh hoc cta bazo tu do hodc axit tu do, khong co nguén géc sinh hoc ho#c noi cach
khac 13 khong mong mudn. Cac mudi dugc tao thanh bing cac axit vo co nhu axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric va cac axit tuong
tu, tdt hon 13 axit clohydric, va céc axit hiru co nhu axit axetic, axit propionic, axit
glycolic, axit pyruvic, axit oxylic, axit maleic, axit malonic, axit salixylic, axit sucxinic,
axit fumaric, axit tartaric, axit xitric, axit benzoic, axit glutaric, axit xinnamic, axit
mandelic, axit malic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic, axit
benzensulfonic, N-axetylcystein va cac axit twong tw. Ngoai ra, cac mubi ndy c6 thé
dugc didu ché bang cach bd sung bazo vo co hodc bazo hitu co vao axit tw do. Cac mubi
thu duoc tir bazo vo6 co gém, nhung khong giéi han 6, cac mudi natri, kali, lithi, amoni,
canxi, magie va cac mudi twong tu. Cac mudi thu duge tir cac bazo hitu co gdm, nhung
khong gidi han 6, cac mudi ciia amin bac mdt, bac hai, va bac ba, cac amin dugc thé bao
gf“)m amin dugc thé c6 trong tu nhién, amin vong va nhua trao ddi ion bazo, nhu nhya
isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, etanolamin, lysin,
arginin, N-etylpiperidin, piperidin, polyamin va céc loai nhya tuong tu. Hop chét c6
cbng thirc I cling ¢ thé c6 mit dudi dang ion ludng tinh.

Duoc uvu tién dic biét theo sang ché 12 mudi dugc dung cta cac hop chét c6 cong
thitc I 1a c4c mubi hydroclorua.

Hop chét c6 cong thirc I cling co thé duoc solvat héa, vi dy, dugc hydrat hoa. Phan
ung solvat hoa co thé dugc thuc hién trong toan bd quy trinh san xuét hodc c6 thé dién
ra vi du do hiu qua cta dic tinh hit 4m cta hop chét c6 cong thic I hodc II khan ban

déu (su hydrat héa). Thuat ngi "mubi dugc dung" ciing bao gbm solvat dugc dung.
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"Chét dong phan" 14 cac hop chét c6 cong thirc phan t gibng nhau nhung vé ban
chét 12 khac nhau hogc trinh tu lién két cac nguyén ti cia ching hodc trong cich bb tri
c4c nguyén tu cua chung trong khong gian. Cac chét ddng phan khac nhau v& cach bd
tri cic nguyén ti clia chung trong khong gian dugc goi 1a "chit ddng phan lap thé". Chét
ddng phan 14p thé khong phai 12 cac anh guong ctia nhau duge goi 1a "chat dong phan
khong d6i quang", va chit ddng phan 1ap thé 13 c4c anh guong khong thé chdng khit 1én
nhau dugc goi 12 "chét ddng phan déi anh", hodc doi khi duge goi 1a chét dong phan
quang hoc.

A

Nhu dugc sir dung & day, thuat ngit “dbi twong” hodc “bénh nhan” dugc sit dung
thay thé cho nhau. Nhu dugc sir dung & ddy, thudt ngir “ddi twong” va “cac dbi tugng”
diing dé chi dong vat (vi dy, chim, loai bo sét, va dong vét cé vit), tot hon Ia dong vat c6
via bao gém dong vat khdng phai dong vét linh trudng (vi du, lac da, Itra, ngua van, bo,
lon, ngua, dé, clru, meo, chd, chudt thudng, va chudt nh'flt) va dong vét linh trudéng (vi
du, khi, tinh tinh, va ngudi), va tét nhit 12 nguoi.

Nhu duge sit dung & day, thudt ngit “cac liéu phap” va “lidu phap” ¢6 thé dimg dé
chi (c4c) quy trinh chuin, (cac) phuong phép, ché phém, dang bao ché, va/hoic (cac)
chét bit ky c6 thé dugc st dung dé ngan ngira, didu tri, kiém sodt, hogc cai thi¢n bénh,
bao gém c4c bénh nhiém virut hodc vi khuin hoic cic triéu tring c6 lién quan, bénh
ung thu, v.v.. Theo cac phuong an nhét dinh, thuat ngit “céc liéu phap” va “liéu phap”
dung dé chi liéu phép sinh hoc, liéu phap hd trg, va/hodc cac liéu phap khac hitu ich
trong diéu tri, kiém sodt, ngin nglra, hodc céi thién cac bénh khéac nhau d3 biét boi nguoi
¢6 hiéu biét trung binh vé linh vyc k¥ thuét lién quan.

Thuéat ngtt "luong diéu tri hidu qua" ctia hgp chét c6 nghia 1a lugng hop chét 13
hitu hiéu dé ngin ngira, lam nhe bét hodc cai thién céc trigu tring cia bénh hoac kéo dai
su sbéng cla d6i tuong duoc diéu tri. Viéc x4c dinh lugng diéu trj hiéu qua nam trong
hidu biét v& linh vuc k¥ thuat nay. Lugng didu tri hiéu qua hojc lidu luong ciia hop chét
theo sang ché co thé thay dbi trong gidi han rong va c6 thé dugc x4c dinh theo cach da
biét trong linh vyc k¥ thuét nay. Liéu luong nay sé& dugc diéu chinh tiy theo yéu cau
ctia mdi c4 nhan trong ting trudng hop cu thé bao gdm (céc) hop chét cu thé dugc dung,
dudng dung, tinh trang bénh ly duoc diéu tri, cling nhu bénh nhén dugc diéu tri. Nhin

chung, trong truong hgp ding qua dwdng mi¢ng hodc ngoai dudong tiéu héa cho nguoi
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trudng thanh c6 cin ning xap xi 70 kg, lidu lwong hang ngay nim trong khoang tir 0,1
mg dén 5 g, tt hon 1a nim trong khoang tir khoéng 0,1 mg dén 1 g, t6t hon nira 1a nim
trong khoang tir 0,5 mg dén 500 mg, va t6t nhit 13 nim trong khoang tir khoang 1 mg
dén 300 mg, nén 1 thich hgp, mic du gidi han trén c6 thé bi vuot qua khi dugc chi 1d.
Lidu lwong hang ngay c6 thé dugc dung duéi dang lidu don hozc lidu phén chia, hodc
dé dung ngoai dudng tiéu hoa, co thé dugc dung dudi dang truyén lién tuc.

Thuét ngit "chit mang dugc dung" duge ding & day bao gdm vat liéu bét ky va tat
ca cac vat liéu c6 thé twong thich véi viée st dung trong y hoc bao gdm dung moi, moi
trueong phén tan, 16p pha, chét khang khuén va khang nAm, chit tri hodn sy hip thu va
déng truong, va cic vt liéu va hop chét khéc c6 thé tuong thich v6i viéc st dung trong
y hoc. Ngoai trir trong pham vi 12 m6i truong hodc chét thong thudng bét ky khong
tuong thich véi hop chit c6 hoat tinh, thi tng dung cuia ching trong cac ché pham theo
sang ché ciing duge du tinh. Céc hop chét c6 hoat tinh bd sung ciing ¢6 thé dugc két
hop vao céac ché phdm. Cac ché pham nay c6 thé dugc didu ché bang cach ap dung cac
ky thuat da biét trong linh vuc k§ thuat nhu dugc mé ta trong tai liéu Ansel’s
Pharmaceutical Dosage Forms and Drug Delivery Systems (Xuét ban lan tho mudi)
2014, duogc chinh 1y béi Loyd Allen, Howard C. Ansel, dugc cong bd bdi Wolters
Kluwer Health and Remington: The Science and Pratice of Pharmacy (Xuét ban lan thir
22) 2012, dugc chinh ly béi Loyd V. Allen, dugc cdng bd boi Pharmaceutical Press,
mdi tai lieu duge dwa vao ddy bing cach vién dan.

Nhu duoc st dung & day, thuét ngir “didu tri,” “viéc diéu tri,” va “dang didu tri”
dé cap dén trong ngit canh st dung (cac) liéu phép cho d6i twong dé diéu tri bénh nhiém
virut, dung dé chi mot, hai, ba, bdn, nam hoic nhiéu hon cac tac dung sau day do st
dung mdt li€u phap hodc két hop ctia céc liéu phap: (i) lam gidm hodc ci thién tinh
nghiém trong cia bénh va/hoc triéu trimg c6 lién quan; (ii) lam giam khoang thoi gian
bi bénh va/hodic triéu trimg c6 lién quan; (iii) sy thodi lui bénh va/hodc tridu trimg co
lién quan; (iv) lam gidm hiéu gia cua mam bénh; (v) 1am gidm suy co quan lién quan
dén bénh; (vi) 1am giam ty 16 nhap vién cta dbi twong; (vii) lam giam thoi gian ndm
vién; (viii) 1am ting kha ning séng ciia d6i twong; (ix) loai trir bénh lay nhiém; (x) tc

ché sy tién trién ciia bénh lay nhiém va/hodc triéu trimg lién quan den bénh; (xi) ngan
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chin sy 14y lan cua virut tir té bao, mod hoic dbi tugng sang té bao, md hoic d6i twong
khac; va/hoic (xii) ting cudng hodc cai thién tidc dung diéu tri bénh cua liéu phéap khac.

"Tidn chét thubc" ding dé chi hop chat trai qua sy bién ddi thanh hop chét theo
sang ché trong hé théng sinh hoc. Tién chét thudc 13 din xuit hoa hoc khong c6 hoat
tinh hodc c6 hoat tinh it hon so v6i chinh thudc d6. Sau khi sir dung va khuéch tan trong
co thé, din xuét cua tién chit thudc trai qua mot hodc nhiéu quy trinh chuyén héa ma
giai phong thudc ¢6 hoat tinh. Su chuyén héa cia tidn chét thubc thanh thudc thudng
duogc thyce hién trong diu kién kiém soét cdc quy trinh enzym (thuong bang cic phuong
phéap chuyén hoa, vi du thity phan, khir hodc oxy héa) va it thuong xuyén hon bang céc
phan tng héa hoc cb dién trong khi khuéch tan n6 trong co thé. Maéi lién két gitra chét
mang va thube co thé, nhung khong giGi han ¢, este, amit, cacbonat, carbamat, imin,
axetal, ete (vi du, sy tiép hop glucoro), chirc ning cé thé oxy héa va hé phén tir, chirc
ndng cO thé khir va hé phan tt c6 thé khtr, chirc ning dugc quang hoat va hé phén tir
duoc quang hoat. Vi du, tidn chét thudc este ciia hop chét chira nhém hydroxyl c6 thé
chuyén héa bang phan mg thiy phén in vivo thanh phén tir gbc. Cac este thich hop cia
hop chit theo sang ché chtra nhom hydroxyl, vi du la axetat, xitrat, lactat, tartrat,
malonat, oxalat, salixylat, propionat, sucxinat, fumarat, maleat, metylen-bis--
hydroxynaphtoat, ~ gestisat,  isethionat, di-p-toluoyltartrat, ~ metansulphonat,
etansulphonat, benzensulphonat, p-toluensulphonat, xyclohexylsulphamat va quinat.
Mbt vi du khac v& tién chat thuéc este ctia hop chit theo sang ché chira nhém carboxy
c6 thé chuyén hoa bing sy thity phan in vivo thanh phén tu gbc (Cac vi dy vé tién chét
thudc este dugc md ta boi F.J. Leinweber, Drug Metab. Res.1987, (18) pp379, dugc dua
vao day bang cach vién dan). Tuwong tu, tién chét thudc axyl cta hop chét chita nhém
amin c6 thé chuyén héa bang su thily phan in vivo thanh phan tir gbc (cac vi du vé tién
chét thudc ding cho cic nhém chie ndy va cic nhom chirc khac, bao gbm amin, rugu
dugc md ta trong tai liéu Prodrugs: Challenges and Rewards (Phén 1va2); Ed V. Stella,
R. Borchardt e al., Springer, 2007, va Prodrugs and Targeted Delivery: T owards Better
ADME Properties Ed. J. Rautio, Seies Ed. R. Mannhold, H. Kubinyl, G. Folkers. Wiley-
VCH 2011, mdi tai liéu duge dua vao ddy bang céch vién dan).

Heé chit mang tién chét thudc thudng duge sir dung dé 1am ting do hoa tan cia

nude hoic lipit, 1am giam ddc tinh, lam tang d6 4n dinh héa hoc va sinh hoc cua hop
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chét nhay, lam tang thoi gian tudn hoan trong co thé (T1,2), 1am tang su phoi nhiém thude
tbng s& (AUC) va sy phan b trong co quan (dinh hinh PK-PD) va sy huéng dich déc
hi¢u vj tri.

Vit liéu va phuong phép li€n quan déncacvidul,2,3va4d

Céc chét thir va dung mdi thu duge tir cac nha cung cip thuong mai va dugc st
dung ma khong cAn tinh ché thém. Metylen clorua khd dugc 1am kho va dugce chung cht
trén CaCl, va duge bao quéan trén cac sang phan t 4A duéi khi agon. Tetrahydrofuran
dugc 1am khd trén natri/benzophenon ketyl du6i khi agon va dugc chung cét trudce khi
sit dung. Cac phuong phéap tinh ché bing sic ky nhanh dugc tién hanh trén silicagel
Merck (40-63 pM hodc 15-40 pM) lam pha tinh.

Phé NMR duoc ghi lai trén Bruker Avance 300 MHz. Phuong phap sdc ky léng
hiéu suét cao sidu phéan tich — phén tich khdi lugng (UHPLC-MS): UPLC Waters
Acquity, UV DAD, duoc két hop véi Waters Quattro Premier XE phd khéi bo doi ti
cuc.

Cot Acquity UPLC BEH C18 (2,1 x 50 mm) 1,7 pm, pha dong: A: H2O + 0,1%
TFA, B : MeCN + 0,1% TFA. Didu kién rira giai bao gdm gradien tuyén tinh (phtt/%B):
0/5% B, 4/98% B, tbc d6 dong 0,4 ml/phit.

Vi du thuwc hién sang ché

1. Vi du 1: Pidu ché mudi 2-(4-clophenylamin)-4-(4-tert-butylaminopiperidin-1-yl)-
quinolin hydroclorua (1-6)

-20-



32942

OH
@(‘\j\ __POChA
NZ “oH Hiéu sut = 93% N el P o
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Xantphos
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m . Pd(OAc); Xantphos
N al cho3 THF A [ :[ N l N,©/
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Didu ché hop chit trung gian 4-tert-butylaminopiperidin (1-2):

HNk NJ<

0
1. TiClg, PhMe H
A( RT Hy(3.10° Pa), PA/C
* NH; S oo m s 105 o
N 2.PIO;, Hy (.10°P) MeOH
K PhMe, RT Hiéu suit = 90% N
14 S H

Ph Hiéu suét = 88% 1-2

1.1. Tbng hop 1-benzyl-4-tert-butylaminopiperidin (1-1)
HNJ<

0
1. TiCls, PhMe
A< RT
' NHZ = fﬁ

N 2. PtO,, Hy(5.10°Pa) N
L Hiéu sudt = 88% L™
Ph Ph

B4 sung timg giot tert-butylamin (135 ml, 1280 mmol) vao dung dich chira N-
benzyl-4-piperidinon (60,0 g, 314 mmol) trong 500 ml toluen kho & nhiét do6 T<15°C,
dung dich chira titan tetraclorua (23,0 ml, 210 mmol) trong 250 ml toluen khd. Hon hop
tao thanh dugc khudy & RT trong thoi gian 20 gid va sau d6 dugc loc qua dém Celite®.
Dung dich toluen dugc chuyén vao binh phan tng hydro hoa ap suét cao va chat xtc tac
platin dioxit (160 mg, 0,70 mmol) dugc bd sung vao. Hydro dugc dua vao binh phan
{tng & 4p suét bang 5 bar (5.10° Pa) va phan Gng dugc tién hanh & RT trong thoi gian 2
ngdy. Sau d6, hdn hop tao thanh dugc pha loéng bang dung dich NaOH 2M trong nudc
(400 ml) va dugc lgc qua dém Celite®. Cac 16p dugce tach riéng va 16p chira nuée duge

chiét bing toluen. Lép hitu co lién két duge 1am kho trén Na;SO4 duge loc va ¢b dudi
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ap sut giam 8 tao ra 68,05 g (hiéu suét 88%) diu mau cam twong tng vGi 1-benzyl-4-
tert-butylaminopiperidin.

Khéi lugng: (ES+) CisHzeN» duge yéu clu 246; tim thiy 247 [M+H]

TH NMR (300 MHz, CDCls)

1.2. Tbng hop 4-tert-butylaminopiperidin (1-2)

HN)< HNJ<

ﬁj PAIC, H, (3.10°Pa) ﬁj
N MeOH

Hiéu suét = 90% N
-1 “Ph 1|:|z

Paladi trén bot cacbon 10% trong lugng, do 4m 50% (29,40 g, 13,81 mmol, 5
mol%) dugc bd sung duéi khi nito trong binh phan ng héa hoc hydro va vao dung dich
dugc khir khi nito chira 1-benzyl-4-terz-butylaminopiperidin (68,05 g, 276 mmol) trong
700 ml methanol. Hydro dugc dua vao binh phan tmg ¢ ap suét bang 3 bar (3.10°Pa) va
phan g dugc tién hanh & RT trong thoi gian 2 ngay. Tiép theo, hdn hop tao thanh dugc
loc qua dém Celite® va phf‘?m loc duoc ¢6 dudi ap suét giam tao ra 38,86 g (hi€u suét
90%) chét rin mau vang twong Ung véi 4-tert-butylaminopiperidin.

Khéi lugng: (ES+) CoHaoN2 dugce yéu ciu 156; tim thay 157 [M+H]
TH NMR (300 MHz, CDCl3)
1.3. Tbng hop 2,4-dicloquinolin (1-3)

OH Cl
m ey @i
N/ OH Hiéu suat = 93% N/ cl
1-3

Phosphoryl clorua (250 ml, 2682 mmol) dugc bd sung timg giot vao quinolin-2,4-
diol (50,0 g, 310 mmol) & nhiét 46 0°C. Hon hop tao thanh dugc khudy va gia nhiét dudi
nhiét o hdi luu qua dém. Sau do, hdn hop nay dudc 1am mét, duoc cd dudi ap suét giam
va dugc 1am bay hoi ddng thoi hai 14n bang 500 ml toluen. C3n sau d6 dwoc hép thy
bang DCM (500 ml) va duogc rira bang nude lanh. Lép chira nuée duge chiét bing DCM
va cac 16p hitu co lién két duge két hop va duge 1am kho trén MgSOs, dugce loc va co
dudi 4p sult giam dé tao ra chét rin mau nau (57,0 g, hiéu suét 93%) tuong Gng vdi 2,4~
dicloquinolin.

Khéi lugng: (ES+) CsHsCLN dugce yéu ciu 197; tim thay 198 [M+H]
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TH NMR (300 MHz, CDCls)
1.4. Téng hop 2-(4-clophenylamin)-4-cloquinolin (1-4)
HoN Pd(OAc),, Xantphos cl
N, 108 - \
1-3 Hiéu sudt=73% N1.4 H

B4 sung 4-cloanilin (1,45 g, 11,1 mmol) va K2COs (3,91 g, 28,3 mmol) vao dung
dich, duéi khi nito, chira 2,4-dicloquinolin (2,00 g, 10,1 mmol) trong THF kh6 (20 ml).
Hon hop tao thanh dugce khir khi 5 phut bang nito, sau 6 Xantphos (590 mg, 1,01 mmol)
va Pd(OAc): (120 mg, 0,5 mmol) dugc bd sung vao va hdn hop phén ung ndy dugc gia
nhiét duéi nhiét do hdi luu trong thoi gian 2 gid. Hén hop phan tng sau d6 duoc lam
mét d&n RT va duge cd dudi ap sult giam. Cin dugc phan chia gitra nuéc va AcOEt va
16p chira nuéc duge chibt bing AcOEt. Lép hitu co lién két duge lam kho trén Na;SOs,
duoc loc va ¢ dudi ap sudt giam dé tao ra dAu mau vang. San phim thd dugc tinh ché
bang phuwong phip sic ky nhanh (gradien xyclohexan/AcOEt tir 7/3 dén 0/10)taora 2,13
g (hiéu suit 73%) chét rén mau vang twong tng véi 2-(4-clophenylamin)-4-cloquinolin.
Khéi lugng: (ES+) C1sHioCLN, dugce yéu cu 288; tim thay 289 [M+H]

'"H NMR (300 MHz, CDCls)
1.5. Ténghop 2-(4-clophenylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin (1-5)

t-Bu.

/|< NH
HN

1. DIPEA, NMP, 140°C N

Cl
X Cl . :
Hiéu suat = 84% cl
~ N X
O <
H P
N” °N

1-4 1-2 1-5 H

B4 sung N,N-diisopropyletylamin (0,947 ml, 5,47 mmol) vao dung dich chira 2-
(4-clophenylamin)-4-cloquinolin (1,00 g, 3,46 mmol) va 4-(tert-butylamino)-piperidin
(684 mg, 4,38 mmol) trong 5 ml NMP va hdn hop nay dugc gia nhiét trong thoi gian 24
gio & nhiét 46 140°C. Sau do, hdn hop phan tng dugc 1am maét, dugc pha loéng bang
dung dich NaOH IN trong nudc va hdn hop tao thanh dugc chiét bing AcOELt. Lép hitu
co lién két dugc 1am kho trén Na,SOs, dugc loc va 6 dudi dp suét gidm tao ra chat 1ong
mau ndu. San phidm thd duge tinh ché bing phuong phép sic ky nhanh (gradien
xyclohexan/AcOEt tir 8/2 dén 2/8) tao ra chét rin mau vang nhat. Chét rén nay dugc két
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tinh lai tir MeCN tao ra 1,19 g (hi€u suét 84%) chit rin mau tréng tuong ing voi 2-(4-
clophenylamin)-4-(4-fert-butylaminopiperidin-1-yl)-quinolin.

HPLC-MS: # = 1,24 phut, (ES+) C24HCINs dugc yéu cu 408; tim thay 409 [M+H],
353 [M-Bu+H]

TH NMR (300 MHz, CDCls)

1.6. Tbng hop mudi 2-(4-clophenylamin)-4-(4-tert-butylaminopiperidin-1-yl)-
quinolin hydroclorua (1-6) o |

:TN tBusuy

h fj HCI, mubi
EtOH, HCI
N Hiéu suét = 85% \
U suat =
- /
N” °N N N
H
1-5 H 1-6

B4 sung timg giot 371 pL dung dich HC1 7,25M trong EtOH vao huyén phu chira
2-(4-c10phenylamin)-4-(4-tert-butylaminopiperidin-l-yl)-quinolin (440 mg, 1,1 mmol)
trong 4 ml EtOH. Chét rin dugc hoa tan va hon hop dugc khudy 20 phut & RT. Sau do,
dung dich tao thanh dugc c6 dén khoang mot nira thé tich duéi ap suit giam va 6 ml ete
dugce bd sung vao. Hon hop tao thanh dugc khudy 1 gid & nhiét 4o trong phong dé thu
duoc chét rin mau tre“’mg, chét rén ndy duoc loc ra, dugc rira voi ete va duogc lam kho
duéi chan khong & nhiét do 45°C tao ra 401 mg (hi¢u suat 85%) chét ran mau tréng
tuong ing voi mudi 2-(4-clophenylamin)-4-(4-tert-butylaminopiperidin—l-yl)-quinolin
hydroclorua.

HPLC-MS: # = 1,21 phat, (ES+) Ca4H29CINs dugc yéu ciu 408; tim thdy 409 [M+H],
353 [M-/Bu+H]

TH NMR (300 MHz, CD3;0D)

3C NMR (75 MHz, CD;0D)

2. Viduy 2: Didu ché mubi 2-(4-clobenzy1amin)—4-(4-tert-butylaminopiperidin-.1-yl)-
quinolin hydroclorua (2-3)
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Pd(OAc)2 Xantphos X
N o T fBuONa, THF, A P
Hiéu sut = 58% NN
21 o

k NH
HN
DlPEA NMP, 140°C
N
X
Z
N
2

Hiéu sut = 62%
N
H

HCI, EtOH, RT N HClmubi
m Hiéu suét=94% m

m é [P ¢
= ieel
B6 sung 4-clobenzylamin (1,46 g, 10,1 mmol) va t-BuONa (1,36 g, 14,1 mmol)
vao dung dich duéi khi nito chira 2,4-dicloquinolin (1,00 g, 5,05 mmol) trong THF kho
(10 ml). Hdn hop tao thanh dugc khir khi 5 phat bang khi nito, sau d6 Xantphos (295
mg, 0,51 mmol) va Pd(OAc): (58 mg, 0,25 mmol) dugc bd sung vao va hdn hop phan
g nay duoc gia nhiét dudi nhi¢t do hdi luu trong thoi gian 2 gio. Hon hop phan ung
duge 1am mat dén RT va dugc ¢d dudi ap suit giam. Cin dugc phén chia gilta nude
muéi va AcOFEt va 16p chira nude duoc chiét bing AcOEt. Lép hitu co lién két duoc
1am kho trén NazSOs4, dugc loc va cd dudi ép suét giam dé tao ra ddu mau nau. San phém
tho dugc tinh ché bang phuong phéap sic ky nhanh (gradien xyclohexan/DCM tir 5/5 dén
0/10) tao ra 897 mg (hiéu sudt 59%) chit rin mau ndu twong tmg véi 2-(4-
clobenzylamin)-4-cloquinolin.
Khéi lugng: (ES+) C1sH12CLN, duge yéu ciu 302; tim thdy 303 [M+H]
TH NMR (300 MHz, CDCls)
2.2. Tong hop 2-(4-clobenzylamin)-4-(4- tert-butylaminopiperidin-1-yl)- qumohn (2-2)

t-Bu. “NH

cl (ﬁ
©\)j\ _ DIPEA, NMP, 140°C_ N
H/\©\ Hiéu sudt = “Hieusdt=62% : |
A
21 pZ
N7 N

L
2-2 cl
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B6 sung N,N-diisopropyletylamin (0,947 ml, 5,47 mmol) vao dung dich chira 2-
(4-cIébenzylamin)-4-cloquinolin (1,05 g, 3,46 mmol) va 4-(tert-butylamino)-piperidin
(0,684 g, 4,38 mmol) trong 5 ml NMP va hdn hop nay dugc gia nhiét trong thoi gian 22
gio & nhiét d6 140°C. Sau do, hdn hop phan ung dugc 1am mat, duge pha loéng béng
dung dich NaOH 1N trong nudc va hdn hop tao thanh duge chiét bing AcOE. Lop hiru
co lién két dugc 1am khd trén Na;SOs, duoc loc va ¢d dudi ap suét giam dé tao ra dau
mau vang. San phim thdé dugc tinh ché bing phuong phép sic ky nhanh (gradien
xyclohexan/AcOEt tir 8/2 dén 0/10) tao ra chat rin mau vang. Chét rén nay dugc két
tinh lai tir MeCN tao ra 904 mg (hi¢u suét 62%) chét rin mau trdng tuong tng véi 2-(4-
clobenzylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin. |
HPLC-MS: #; = 1,30 phut, (ES+) CasH31CINs dugc yéu cdu 422; tim thdy 423 [M +H],
368 [M-But+H]

TH NMR (300 MHz, CDCl3)
2.3. Téng hop mudi 2-(4-clobenzylamin)-4-(4-tert-butylaminopiperidin-1-yl)-
quinolin hydroclorua (2-3) ' '

M e

N HCI, EtOH, RT )
N HCI, mubi

m Hiéu sut = 94% : |
X
N/ N P2
N
22 ; /\CL H/\©\
c 23 cl

B6 sung ting giot 400 uL dung dich HC1 7M trong EtOH vao huyén phu chtra 2-

(4-clobenzylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin (450 mg, 1,06 mmol)
trong 2,5 ml EtOH. Chét rén dugc hoa tan va hdn hop dugc khudy 3 gio & RT. Sau do,
dung dich tao thanh dugc c6 dudi ap suit giam va ete dugc bd sung vao. Hon hop tao
thanh dugc khudy va duge nghién nhé & nhiét dd trong phong dé thu dugc chét rdn mau
vang nhat, chét rin nay dugc loc ra, dugc rira voi ete va duge lam kho dudi chan khong.
Chét rén mau vang nhat dugc hoa tan trong nudce tinh khiét va sau d6 dugc séy thiang
hoa @2 tao ra 401 mg (hiéu sut 94%) chét rén mau tring twong ng véi mudi 2-(4-
clobenzylamin)-4-(4-tert-butylaminopiperidin-1-yl)-quinolin hydroclorua.

HPLC-MS: # = 1,31 phat, (ES+) CasH31CINy dugc yéu ciu 422; tim thay 423 [M +H],
369 [M-Bu+H]
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TH NMR (300 MHz, DMSO-d)
3. Vi du 3: Didu ché mubi 2-[3-metyl-4-(pyrimidin-2-ylamino)phenylamino]-4-(4-tert-
butylaminopiperidin-1-yl)-quinolin hydroclorua (3-5)

S
X
PAOA), BINAP [ ) m

NH, (\ KeCOy THE, A NN 1.HCI MeOH
B°°~N/©/\ Y Hiéu suét=33% NH  2.NaOH,DCM NH
H Boc /@; Higu subt = 98% 32

N
H 341

| m

¥ 0
NH Pd(OAc),, XantPhos N H
e .
KoCO3, THF, A P /@; 3.3
N °N

Hiéu suét=41%

}

z
Z
Z

oMY

m

N__N
N Y. HCIEtOH,RT _ 1§

NH N
A Hiéu sudt= 93%
— o
N H N
34

2.4. Téng hop 2-metyl-N1-(pyrimidin-2-yl)-N“-(tert—butyloxycacbonyl)-benzen—1,4-
diamin (3-1)

cl BINAP, Pd(OAc),

NH, \ )§ _ KCO5 ~
Boc\N/©/\ ¥ U THF, A Boc. /©/\ \j

H Hieu sut = 33%

Dung dich chua 2-metyl-N*-(tert-butyloxycacbonyl)-benzen-1,4-diamin (2,40 g,
10,8 mmol), 2-clopyrimidin (0,78 g, 6,5 mmol) va K»COs (2,24 g, 16,2 mmol) trong
THF kho (48ml) dugc khir khi bing khi nito trong thoi gian 15 phut. Sau d6, Pd(OAc).
(58 mg, 0,26 mmol) va phéi tir BINAP (320 mg, 0,52 mmol) dugc bd sung vao va hon
hop phan tng dugce khir khi 14n thtr hai trong thoi gian 20 phut. Hon hgp phén (g dugc
gia nhiét 13n cudi dudi nhiét do hdi luu trong thoi gian 1 gio. Hon hop phéan tng dugc
1am mat dén RT va dugc cd dudi ap suét giam. Cin dugc phén chia gita nude va AcOEt
va 16p chia nuéc duge chiét bang AcOEt. Lép hitu co lién két dugc 1am kho trén
Na,SOx, duoc loc va ¢o dudi ap sut giam. San phim thd duoc tinh ché bing phuong

phéap sic ky nhanh (gradien xyclohexan/AcOEt tir 10/0 dén 7/3) tao ra 650 mg (hiéu suét
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33%) chét rin mau ndu tuong Ung v&i 2-metyl-N'-(pyrimidin-2-yl)-N'-(tert-
butyloxycacbonyl)-benzen-1,4-diamin.

HPLC-MS: £ = 2,06 pht, (ES+) CisHz0N4O; dugc yéu ciu 300; tim thdy 301 [M+H]
IH NMR (300 MHz, CD3OD)

2.5. Tbng hop 2-metyl-N1-(pyrimidin-2-yl)-benzen-1,4-diamin (3-2)

H H
N_ _N HC!, MeOH, RT N_ _N
LD - O
Boc\N N~ Hiéu suét = 98% H,N N~
H 31 32

Bd sung ting giot dung dich HCI 3M trong methanol (15 ml) vao 2-metyl-N'-

(pyrimidin—2-yl)-N4-(tert-butyloxycacbonyl)-benzen-l,4-diamin (1,18 g, 3,93 mmol) &

RT. Sau d6, hdn hop phén tng dugc khudy trong thoi gian 1 gio & RT. Hon hop phén

g sau d6 dugc co dudi ap sut giam va cin dugc phan chia gitta DCM va dung dich

NaOH 1M trong nudc va 16p chtra nude duge chiét bing DCM. Lép hitu co lién két

dugc 1am kho trén NaxSOs, dugc loc va ¢d dudi ap suit giam dé tao ra 787mg (hiéu sut

98%) diu mau vang tuong Gng vdi 2-metyl-N. 1-(pyrimidin-2-yl)benzen-1,4-diamin.

Khéi lugng: (ES+) C11H12Ns dugce yéu ciu 200; tim thdy 201 [M+H]

TH NMR (300 MHz, CD3;0D)

2.6. Tbng hop 2-[4-(2-pyrimidinylamino)-3-metyl-phenylamino]-4-cloquinolin (3-3)
Y Y

NN N

H&N

cl ¥ N
©\)j . /©/\NH Pd(OAG),, XantPhos m NH
z K2CO3, THF, A
N~ °Ci HoN N ”
13 32 33

Hiéu sudt=41%

Dung dich chtra 2-metyl-N'-(pyrimidin-2-yl)benzen-1,4-diamin (771 mg, 3,85
mmol), 2,4-dicloquinolin (693 mg, 3,5 mmol) va K2COs3 (1,35 g, 9,80 mmol) rtrong THF
khd (7 ml) duoc khir khi bing khi nito trong thoi gian 20 phat. Sau do, Pd(OAc). (47
mg, 0,21 mmol) va phéi tir XantPhos (61 mg, 0,10 mmol) dugc bd sung vao va hdn hop
phan Gng dugc khir khi 14n thir hai trong thoi gian 20 phut. Hon hop phan Gng dugc gia
nhiét 13n cudi dudi nhiét do hdi luu trong thoi gian 4 gid. Hon hop phan tmg dugc lam
mat dén RT va dugc c6 dudi ap sult giam. Cin duoc phén chia gitta nudc va AcOEt va
16p chtra nude dugce chiét bing AcOEt. Lép hitu co lién két dugc 1am kho trén NaySOs,

duoc loc va co dudi ap suét giam. San phim tho dugc tinh ché bang phuong phap sdc
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ky nhanh (gradien xyclohexan/AcOEt tir 10/0 dén 5/5) tao ra 520 mg (hiéu suét 41%)
chét rin mau vang twong tng véi 2-[4-(2-pyrimidinylamino)-3-metyl-phenylamino]-4-
cloquinolin.

Khéi lugng: (ES+) C20HisCINs duge yéu ciu 361; tim thay 362 [M+H]

2.7. Tbng hop 2-[4-(2-pyrimidinylamino)-3-metyl-phenylamino]-4-(4-tert-
butylaminopiperidin-1-yl)-quinolin (3-4)

bBu\

O WK N

HN DiPEA, NMP, 200°C N\fN

. Cl
NH . N
X Q M. W. Hiéu suét=16% NH
2 N
N~ °N
H H
3-3 1-2

B& sung 4-tert-butylaminopiperidin (760 mg, 4,80 mmol) vao dung dich chura 2-

[4-(2-pyrimidinylamino)-3-metyl-phenylamino]-4-cloquinolin (350 mg, 0,97 mmol)
trong NMP (1,5 ml). Dung dich tao thanh dugc gia nhiét trong thoi gian 30 phut ¢ nhi€t
d6 200°C trong 10 vi séng cua phong thi nghiém. Sau do, hén hop tao thanh dugc lam
mat va dugc phén chia giita nude va AcOEt va 16p chira nude dugc chiét bing AcOEt.
Lép hitu co lién két dugc 1am khd trén Na2SOs, duge loc va ¢ dudi ép sudt giam. San
phim thd dugc tinh ché bang phuong phap séc ky nhanh (gradien xyclohexan/AcOEt tir
10/0 dén 5/5) tao ra 75 mg (hiéu sudt 16%) chét rdn mau nau twong tmg v6i 2-[4-(2-
pyrimidinylamino)-3-metyl-phenylamino] -4-(4-tert-butylaminopiperidin-1-yl)-

quinolin.
HPLC-MS: # = 1,15 pht, (ES+) CasHasN7 dugc yéu cdu 481; tim thiy 482 [M+H], 426
[M-/Bu+H]

2.8. Tbéng hop mudi 2-[4-(2-pyrimidiny1amino)-3-metyl-phenylamino]-4-(4-tert-
butylaminopiperidin-1-yl)-quinolin hydroclorua (3-5)

t-Bu‘NH t-Bu\NH
N HCI, salt ~
N.__N N N
N Y HCI, EXOH, RT _
X NH H
D /@ - Hiéu subt= 93% /©/\
N N
H
3-4 3-5

Dung dich HCI 3,0M trong EtOH (290 pL) dugc bd sung timng giot vao 2-[4-(2-
pyrimidinylamino)-3 -metyl-phenylamino]-4-(4-tert-butylaminopiperidin-1 -yD)-

quinolin (75 mg, 0,16 mmol). Hdn hop tao thanh dugc loc va lam bay hoi dudi ap suét
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giam tao ra 80 mg (hiéu sut 93%) chét rdn mau vang nhat twong ing voi mubi 2-[4-(2-
pyrimidinylamino)-3-metyl-phenylamino]-4-(4-tert-butylaminopiperidin-1 -yl)-
quinolin hydroclorua.

HPLC-MS: # = 1,15 phut, (ES+) C20H3sN7 dugc yéu cu 481; tim thiy 482 [M+H], 426
[M-Bu+H]

TH NMR (300 MHz, CD30D + m{t vai giot DMSO-ds)

3. Vidy 4: Didu ché mubi 2-[3-metyl-4-(pyrimidin-2-ylamino)phenylamino]-4-(4-
tert-butylaminopiperidin-1-yl)-quinolin hydroclorua (4-3)

N
g
(\/@ Q)\/\
N
7 e
N . N\f Pd(OAc); XantPhos NH
NH K2COg THF, A
N Cl N N
13 Hiéu suit = 64%
Z
N
|
Y’N

N

/

HN DIPEA, NMP, 200°C

YN
cl N é
I * @Mwmeusuat 43% l
N7 N i N
H
(ﬁ fj Hel, muo1

N * HCI, EtOH, RT \f

N
©\)j\ NH Hiéu suét="77% l H
N N N N

3.1. Téng hop 2-{4-[4-(pyridin—3-y1)-2-pyrimidinamino]-3-metyl-phenylamino}-4-

Z
/| ~UN
N

X
cl ?

cl [
m . N?N Pd(OAG),, XantPhos XantPhos H
Nl d“ K>CO3, THF, TKCOs THR A
13 HN

I

t-Bul N

/
7\
S

cloquinolin (4-1)

Hiéu suft = 64%

Dung dich chtra 2-mety1-N1-[4-(pyridin—3-yl)-pyrimidin—2-yl]benzen-1,4-diamin
(1,18 g, 4,26 mmol), 2,4-dicloquinolin (767 mg, 3,87 mmol) trong THF kho (11,9 ml)
duge bd sung K2COs (2,7 g, 19,0 mmol) va hdn hop phan tng dugc khir khi bang khi
nito trong khoang thoi gian 15 phut. Sau do, phéi tr XantPhos (226 mg, 0,387 mmol)
va Pd(OAc): (44 mg, 0,19 mmol) dugc bd sung vao va hdn hgp phan ting dugc khit khi
an thér hai trong khoang thdi gian 15 phit. Hon hop phan g dugc gia nhiét lan cubi

duéi nhiét do hdi luvu qua dém. Hon hgp phan ing sau d6 duge 1am mat dén RT va dugc
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cd dudi 4p sut giam. Cin dugc phén chia gifta nu6e va AcOEt va 16p chira nuée duoc
chiét bﬁng AcOEt. Lép hitu co lién két dugc 1am kho trén NaxSOs, duge loc va co dudi
ap suét giam. San phim tho dugc tinh ché bing phuong phép sdc ky nhanh (gradien
xyclohexan/AcOEt tir 10/0 dén 0/10) tao ra 1,08 g (hiéu sudt 64%) chét rdn mau nau
tuong Ung voi 2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-phenylamino}-4-
cloquinolin.

Khéi lugng: (ES+) CasHi9sCINg duge yéu cu 438; tim thdy 439 [M+H] |

'TH NMR (300 MHz, CD3;0D)

3.2. Téng hop 2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3- metyl-phenylammo} -4-(4-
tert-butylaminopiperidin-1-yl)-quinolin (4-2)

N
cl Y HN DIPEA, NMP, 200°C N NfN
m /GLNH + fj M. W. Hiéu suft = 43% ©\)j /@/\NH
P N
NN N NN
H
41 12 42

B& sung 4-tert-butylaminopiperidin (1,8 g, 11,0 mmol) vao dung dich chua 2-{4-
[4-(pyridin-3-yl)—2‘—pyrimidinamino]-3-metyl-phenylamino}-4-cloquin01in (1,0 g, 2,28
mmol) trong NMP (10 ml). Dung dich tao thanh dugc gia nhiét trong thoi gian 90 phut
& nhiét o 200°C trong 10 vi song ciia phong thi nghiém. Hbn hop tao thanh dugce phan
chia gifta nu6c va AcOEt va 16p chira nuée duge chiét bing AcOEt. Lép hitu co lién
két duoc 1am khd trén Na»SOs, duoc loc va b dudi ap suat giam. San phédm tho duge
tinh ché bing phwong phap séc ky nhanh (tir ACOEYDCM 3/2 dén DCM/MeOH 9/1)
taoral,0l g chét rin mau vang dugc két tinh lai ti EtOH tao ra 550 mg (hiéu suét 43%)
chét rin mau tring twong ng voi 2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-
phenylamino }-4-(4-tert-butylaminopiperidin-1-yl)-quinolin.

HPLC-MS: # = 1,20 phit, (ES+) C34H3sNs dugc yéu ciu 558; tim thdy 559 [M+H], 503
[M-Bu+H]

TH NMR (300 MHz, DMSO-ds)

3.3. Téng hop mubi 2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-

phenylamino }-4-(4-tert-butylaminopiperidin-1 -yl)-quinolin hydroclorua (4-3)
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t-Bu.
NH 7 EBU N . 2
muol
O o ol
N N\fN HCI, EtOH, RT N N\fN

R ———_—
©\/K/\ ©[NH Hiéu sudt="77% C \/K/\ NH
= P
N” "N N” "N
H
42 H

43
B6 sung timg giot dung dich HCI 3,0 M trong EtOH (4 ml) vao huyén phti chira
2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-phenylamino } -4-(4-tert-
butylaminopiperidin-1-yl)-quinolin trong EtOH (5,5 ml). Chét rin mau vang tao thanh
duoc loc ra va sau d6 dugc nghién nhé béng xyclohexan. Huyén phu dugce loc dé tao
ra 505 mg (hiéu suét 77%) chét rin mau tring tuong tng véi mudi 2-{4-[4-(pyridin-3-

yl)-2-pyrimidinamino]-3-metyl-phenylamino} -4-(4-tert-butylaminopiperidin-1-yl)-

quinolin hydroclorua.
HPLC-MS: #; = 1,22 pht, (ES+) C34H3sNs dugc yéu ciu 558; tim thdy 559 [M+H], 503
[M-Bu+H]

'H NMR (300 MHz, CD;0D + mdt vai gigt DMSO-ds)"*C NMR (125 MHz, CD;0D)
4. Vi du 5: Dit liéu hoat ddng cta cac hop chét 1-6, 2-3, 3-5 va 4-3 trong cac dong té
bao MOLM-14, KG-1, MV4-11, A375, HCT-116, HepG2, Huh-7, MRC-5, MDA-MB-
231, ARPE-19 va t€ bao PBMC

MBoi truong nudi cdy té bao: TAt ca cac dong té bao duge duy tri trong moi truong
chira penixilin-streptomyxin 1% (Dutscher, P06-07100) va huyét thanh bao thai bo 10%
(Gibco, W3387L) ngoai trir 20% ddi véi dong té bao KG-1 va PBMC, va duge nudi chy
& nhiét @6 37°C véi CO2 5%.
Céc dong té bao HepG2, Huh7, HCT-116, MDA-MB-231 va A375 dugc nudi cdy trong
moi truong Eagle dugc cai bién ciia Dulbecco (Dutscher, 1.0103).
Dong té bao KG-1 va MV4-11 dugc duy tri trong mdi trudng Dulbecco duoc cai bién
cta Iscove (Dutscher, L0190).

Dong té bao MOLM-14 dugc duy tri trong méi truong MEM alpha (Gibco, 22561-
021).
PBMC duogc duy tri trong moi truong RPMI 1640 (Dutscher, L0498).
Dong té bao MRC-5 dugc duy tri trong MEM (Dutscher, L0416).
Dong té bao ARPE-19 dugc nudi cdy trong mdi truong DMEM:F12 (Dutscher, 1.0093).
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Thir nghiém kha ning sdng cta té bao: Kha ning séng ctia t& bao dugc do bang
cach st dung thir nghiém phat quang CellTiter-Glo® vé kha ning séng cua té bao nhu
duge md ta boi nha san xuét (Promega, Ref G7571) bang cach st dung quang ké Infinite
F200Pro (Tecan). Tém lai, déi v6i cac té bao bam dinh, céc té bao dugc dan 1én trén dia
96-13 (mau tréng v6i day trong) trong 90 uL méi trudng trén mdi 18 va duge dé cho phat
trién qua dém truéc khi thir nghiém. Déi v6i cac t& bao phat trién trong huyén ph, cic
té bao dugc dan 1én trén cac dia 96 16 ngay trudc khi thir nghiém. S6 lugng cac té bao
dugc gieo vao mdi 16 dugce chi ra trong bang 1 dudi day:

Bang 1: SO lugng cac té bao dugc gico vao mdi 15 d6i v6i thit nghiém vé kha ning

song cuda te bao

1

2 A375 800
3 Huh7 10.000
4 HepG2 7.500
5 MOLM-14 10.000
6 KG-1 20.000
7 MV4-11 20.000
8 PBMC 10.000
9 MRC-5 5.000
10 ARPE-19 5.000
11 MDA-MB-231 10.000

Céc hop chét dugc bd sung & cac ndng dd khéc nhau vao mdi 16, va mdi trudng
nuéi cdy té bao duge 1 trong thoi gian 72 gid. Chét dan thude (H20) duge st dung lam
d6i chimg, va tt ca céc hop chit dugc thir nghiém theo ty 1 phan trim khong dbi ciia
H,0. Sau khi bd sung 100 pL CellTiter-Glo®, d phét quang dugc do bang cach skt
dung Infinite F200Pro (Tecan). Tri sé ECso dugc xac dinh 12 lidu lugng ciia hop chét
cAn thiét dé 1am giam cAc tri sé phét quang dén 50% tin hiéu thu dugc ddi véi cac moi
truong nudi ciy té bao khong duge xir ly. Dit liéu thir nghiém dugc phan tich bang cach
st dung chuong trinh méy tinh, Graphpad Prism v5 (GraphPad Software, Inc. La Jolla,
CA).

Tht ca céc thir nghiém it nhét duoc tién hanh theo hai 1an l3p va dugc 13p lai hai

14n doc 1ap.
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Bang 2: Thir nghi€ém trc ché sinh trudng cia dong té baio MOLM-14 véi sy ¢6 mit clia
hop chét 1-6, 2-3, 3-5, 4-3

Hop chat | % Kha nang song cua té bao ciia dong té bao MOLM-14
Nong do 10 uM 4 uM

1-6 12,1 71,8

2-3 0,3 31,8

3-5 8,7 78,7

43 . 0,2 0,5

Bang 3: Thit nghiém trc ché sinh trudng clia cac dong té bao MOLM-14, KG-1, MV4-

11 va PBMC véi sy c6 mit cua hop chét 2-3

Benh baéh}cau Bénh ‘bach cau Bénh bach cau
dang tiy clp tiy bao cAp  don nhén tiy B

Té bao don

Mo (3 tinh ' tlnxh ki€u hinh kép ahin s
. . Céc thé dung A , o
Di hop tu hop FLT3-ITD Dong hop tr ngoai vi
FLT3-ITD +/- _WT -FGFR1 FLT3-ITD +/+
ECso (uUM) 22 5,1 2,3 1,9

Bang 4: Thu ngh1em trc ché sinh trudng ctia cac dong té bao A375, HCT-116, HepG2

va Huh-7 v6i sy c6 mit cua hop chét 2-3

Dongtébao S HeTlle “HepG2 = e
.- U hic séc t6 4c Bénh ung thu Benh ung thu’ Benh ung thu
s ac sac to ac 2R A1 A
Mo ta tinh bibumo két  biéumd té bao biéu md té bao
trang gan gan
ECso (M) 1,0 1,6 0,9 1,7

Bang 5: Thir nghiém Grc ché sinh trudng cia céc dong té bao MRC-5, MDA-MB-231
va ARPE-19 v6i su ¢6 mat cua hop chét 2-3

_ Dong t€ bao = ,
guyen bao soi phoi Ung thu biéu mo Biéu mo sdc td

Mo ta oy 5 : v
ph6i ngudi tuyén vl vong mac ¢ nguoi
ECso (UM) ~3,4 2,0 ~6,9

Béng 6: Thu nghiém tc ché sinh truong cua cac dong té bao MOLM-14, A375 HCT-
116 va HepG2 véi sy c6 mit clia horp chat 4-3
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 Dongtébao  MOLM-14 ~ A375 ~ HCT-116
Bénh bach cau . . .z, DBénhungthu Bénh ungthu
e : G g U héc séc to ac Rk ST
Mo ta tuy bao céap , bicu mo két  biéu mo t€ bao
, tinh \
tinh trang gan
ECso (uM) 2,3 1,4 1,8 6,3

5. Vi du 6: Phan tich ngdn ALDH+ trong dong té bao MOLM-14

Dong té bao MOLM-14 dugc nudi cdy trong mdi trudng MEM alpha c6 b sung
10% thé tich/thé tich huyét thanh bao thai bd, Penixilin-Streptomyxin 1% va dugc duy
tri & nhiét do 37°C v6i CO25%. 10.000 té bao dugc dan 1én trén cac dia 96-16 ngay trudc
khi thtr nghiém.

M&i hop chét duge bd sung & cac ndng dd khac nhau (hon hop clia séu ndéng do)
vao mbi 18, va cdc moi truong nudi cy té bao duge U trong thoi gian 72 gio. Chét din
thubc (H20) duge sir dung 1am d6i ching, va tit ca cac hop chét duoc thir nghiém theo
£y 18 phan tram khong ddi ctia chit din thudc. Sy phat trién qua nhanh ciia té bao dugc
do bang cach sir dung thir nghiém phét quang CellTiter-Glo® vé kha ning sdng cua té
bao nhu duoc mo ta bdi nha san xuét (Promega, Ref G7571 Madison, WL, USA) b%mg
cach str dung mdy doc dia Centro (Berthold, France). 7

Trong mdi thir nghiém, mdi diém thé hién sb trung binh cla ba 14n 13p trong moi
trudong nudi cly té bao.

Dit liéu thir nghiém dugc phan tich bang cach st dung chuong trinh may tinh, tri
s6 Graphpad Prism v5 (GraphPad Software, Inc. La Jolla, CA) va tri s6 ECso dugc xac
dinh 12 liéu lwong ciia hgp chét cin thiét dé 1am gidm tri s& hép thu dén 50% tin hiéu thu
duoc dbi voi moi trudng nudi cdy té bao duge xir Iy bang chét din thude.

Phan tich ngin aldehyt dehydrogenaza (ALDH) va muc hoat tinh cao cua hoat tinh
aldehyt dehydrogenaza (ALDH+) duoc sir dung dé phat hién tap hop céc té bao khéi
phat khéi u (té bao gbc ung thu, CSC). Thir nghi¢m kit Aldefluor™ (StemCell
Technologies, 01700) cho phép dénh gid hoat tinh cua cac loai thudc trén céc té bao
CSC gibng nhu trong tap hop dong té bao bénh bach ciu tity bao cip tinh MOLM-14
(tham khéo: Storms, R. W., Trujillo, A. P., Springer, J. B., Shah, L., Colvin, O. M.,
Ludeman, S. M., & Smith, C. (1999). Isolation primitive human hematopoietic
progenitors on the basis of aldehyde dehydrogenase activity. Proceedings of the

National Academy of Sciences, 96(16), 9118-9123). Thir nghiém kit Aldefluor™ dugc
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sir dung theo quy trinh dugc mo ta bdi nha san xuét. Tém lai, dong t€ bio MOLM-14
dugc nudi cdy trong mdi truong MEM alpha c6 bd sung huyét thanh bao thai bo 10%
thé tich/thd tich, Penixilin-Streptomyxin 1% va dugc giit ¢ nhiét d6 37°C véi CO2 5%.
5.10° té bao dugc sir dung trong thir nghiém nay. M3i hop chit dugc bd sung & cac ndng
d6 khéac nhau (xem bang 8), va cac moi trurong nudi cdy té bao dugc U trong thoi gian
72 gity. Chét din thube (H>0) duoc sir dung lam dbi chimg, va tAt ca cac hop chét duge
thit nghiém theo t§ 1 phin trdm khong ddi ciia chét dan thudc. Céc té bao duge thu tir
moi truong nudi cdy té bao duge U trong thdi gian 45 phut & nhigt do 37°C voi dung
dich dém thtr nghiém Aldefluor™ chira Bodipy™-aminoaxetaldehyt, co chit ALDH
aldehyt huynh quang. ALDH bién ddi co chit huynh quang BAAA thanh axit Bodipy™™-
aminoaxetic (BAA) dugc giit lai trong té bao. Chéat trc ché sy thoat dong hoat hoa c6
trong dung dich dém thir nghiém Adelfluor™ @é tranh su thoat dong hoat héa tir té bao
ctia BAA dugc bién dbi phu thudc san phim co chit ALDH. Tin hiéu huynh quang truc
tiép twong xtng vé6i hoat tinh cia ALDH trong cac té bao va dugc do bang may dém té
bao theo dong. Déi chimg 4m duge sir dung dé do muc huynh quang co sé. Déi v6i muc
dich nay, 4-(N,N-dietylamino)-benzaldehyt (DEAB) dugc st dung lam chit rc ché
ALDH chon loc. Phuong phap dém té bao sbng duoc tién hanh bing cach st dung kit
nhudm té bao chét LIVE/DEAD® Fixable Far Red (LIVE/DEAD® Fixable Far Red
Dead Cell Stain Kit) (Invitrogen). Dit liéu thir nghiém dugc phén tich bang cach st dung
chwong trinh méy tinh, Graphpad Prism v5 (GraphPad Software, Inc. La Jolla, CA) va
céc tri s6 ECso duge xéc dinh 12 lidu Iugng ctia hop chit cin thiét dé 1am gidm trj s6 hép
thu dén 50% tin hiéu thu dugc d6i v6i cac moi trudng nudi cly té bao duge xir 1y chit
dan thude.

Bang 7: Thtt nghiém rc ché sinh truéng cia dong té bao MOLM-14 véi su c6 mit cua

Cytarabin va hop chét 2-3

Hopchdt = Cytar . , o
ECso (uM) 0,290 2,2
2. ECso dugc thu tir phuong phép duge md ta trong vi du 5 xem bang 3
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Béang 8: Tap hop ALDH giam trong dong t& bao MOLM-14 bang hop chét 2-3 sit dung
thir nghiém kit Aldefluor™

G . 23

IugM  3uM | 25uM  S0uM _ 7,5pM
CSC duong tinh . '
véi '
ALdefaome | 100|130 116 | 100 80 20
(%)

7. Vi du 7: Thir nghiém ¢ ché sinh truéng (ECso, pM) clia dong té bao Hep3B-Luc véi
su ¢6 mat cia hop chéit 2-3 |

Trude khi xit 1y hop chét, hop chét dugc hoa tan trong Ha20 dé tao thanh dung dich
gbc 10 mM. Dung dich lam viéc (ndng d6 cubi cing gép 5 14n) sau d6 dugc pha bing
mdi truong MEM (Gibco, 1128319) chia huyét thanh bao thai bd 10% (Gibco,
10099141). | ‘

Khi tién hanh tht nghiém, thir nghiém dép tng lidu lugng cua Doxorubixin déi véi
cac dong té bao BEL-7402 (bénh ung thu biéu md té bao gan nguyén phét & nguoi) sé
duge st dung 1am d6i ching ni trong mdi dia thir nghiém dé thir nghiém. Moi truong
MEM ¢6 b sung H20 5% (5 14n) s& dugc b sung vao cac té bao duéi dang i ching
am. Ndng do H>0 cubi ciing trong mdi 15 12 1%.

Dong té bao Hep3B-Luc (dong té bao ung thu biéu md gan & ngudi duge chuyén
nhidm luciferaza d6i véi mé hinh khéi u ding vi trf) dwgc nudi ciy trong moi trudng
MEM c6 bd sung huyét thanh bao thai bo (FBS) 10% thé tich/thé tich, Penixilin-
Streptomyxin 1% va dugc duy tri & nhiét do 37°C véi CO2 5%. 800 té bao duge dan trén
dia mau tréng d4y trong phing c6 384-13 (Corning, 3707).

Quy trinh thir nghiém: Céac té bao trong pha log dugc thu va dugc dém. Huyén phi
t& bao duge bd sung vao mbi 13 clia dia 384 13 & mét do 800 té bao mdi 13 (tbng thé tich
12 40 pl). Céc 18 bién dugc db diy bing dung dich dém PBS. Hop chét thir nghiém & cdc
ndng do céc khic nhau dugc bd sung theo hai 1an l3p (b6 sung 10 pl dung dich hop chét
5 14n vao dia). Pia thir nghiém dugce U trong thoi gian 72 gid trong ta 4 37°C/CO2 5%.
Kha nang sdng ctia té bao dugc do bing cach sit dung thir nghiém phat quang CellTiter-
Glo® vé kha ning sdng clia té bao nhu dugc mo ta béi nha san xuét (Promega, Ref

G7571). Sau khi bd sung 100 pL dung dich phan ung CellTiter-Glo®, do phét quang
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dugc do bing cach sit dung quang ké PHERAstar Plus. Dit liéu dugc ghi lai bang
PHERAstar Plus, viéc thu va phén tich dit liéu dugc tién hanh bang cach st dung chuong
trinh Microsoft Excel va phdn mém GraphPad Prism v.6.

Bang 9 : Thir nghiém trc ché sinh trudng cta dong té bao Hep3B-Luc v6i sy c6 mt

cia hop chét 2-3

Hop chat Do 28
Dong t€ ba BEL-7402 Hep3B-Luc
ECso (uM) 0,15 1,1

8. Vi du 8: Thir nghiém trc ché sy phét trién (ECso, uM) cuia dong té bao CAKI-1 va
786-0 v6i su ¢6 mit ciia hop chit 2-3

- Mbi trudng nudi cdy té bao: dong té bao CAKI-1 va 786-O dugc duy tri trong mdi
trudng RPMI 1640 (Dutscher, L0498) chira Penixilin-Streptomyxin 1% (Dutscher, P06-
07100) va huyét thanh bao thai bd 10% (Gibco, W3387L) va dugc nudi ciy & nhiét 4o
37°C v6i CO2 5%.

Phép do kha nang sdng cua té bao: Kha ning séng cua té bao dugc do bang cach
str dung thir nghiém phat quang CellTiter-Glo® vé kha nang sbéng cia té bao nhu duge
mo ta boi nha san xuit (Promega, Ref G7571) bing céch st dung quang ké Infinite
F200Pro (Tecan). Tém lai, cac 18 dugc dan trén céc dia 96 18 (mau tréng voi day trong)
trong 90 pL. mdi trudng trén mdi 18 va duge dé cho phat trién qua dém trude khi thir
nghiém. S8 lugng cac té bao dugc gieo vao mdi 16 duge thé hién trong bang dudi day:

Bang 10: Sé luong té bao dugc gieo trén mdi 18 ddi véi thir nghiém vé kha nang séng

cia té bao CAKI-1 va 786-O

§ - . 16 =
CAKI-1 2250
786-O 1250

Hop chit 2-3 va hai hgp chit tham chiéu (Sorafenib va Sunitinib) dugc bd sung &
cac ndng dd khac nhau vao mdi 16, va mdi trudng nudi cdy té bao dugc U trong thoi gian
72 giv. Di v6i phép phan tich hop cht 2-3, H20 duogce st dung lam d6i chimg am (=
khong duoc xt 1y) va tit ca cdc ndng do dugc thir nghiém theo ty 18 phin trim khong
d6i cia H,0. Ddi voi phép phan tich Sorafenib va Sunitinib, DMSO dugc sir dung lam

d6i chimg 4m (= khéong dugc X 1j) va tét ca céc ndng do dugc thir nghiém theo ty 1¢
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phén trim khong dbi cia DMSO. 72 gi® sau khi u cac hop chét, 100 uL CellTiter-Glo®
duge bd sung vao mdi 18 va d6 phét quang duge do bang cach st dung Infinite F200Pro
(Tecan). Tri s6 ECso dugc x4c dinh 12 lidu lvgng ctia hop chit cn thiét dé 1am giam tri
s6 phét quang dén 50% tin hiéu thu dugc dbi véi méi trudng nudi cy té bao khong dugce
xtr ly. Dit liéu thir nghiém dugc phan tich bing cach st dung chuong trinh mdy tinh,
Graphpad Prism v5 (GraphPad Software, Inc. La Jolla, CA). Tht ca cac thu nghiém it
nhat duoc tién hanh theo ba 14n Iap va dugc 13p lai it nhat ba lan doc lap.

Bang 11: Thir nghiém trc ché sinh truéng ciia dong t& bao CAKI-1 véi sy c6 mét cua

Sorafenib 4,5 1,5
Sunitinib 1,7 0,7

Bang 12: Thtr nghiém tc ché sinh trudng ctia dong té bao 786-0 véi su c6 mit clia

hop chat 2-3 va Sorafenib, Sunitinib lam déi ching

Hopehat © BCsiM):® =" SD

2-3 2,1 0,2
Sorafenib 6,8 1,7
Sunitinib 6,0 1,1

9. Vi du 9: Tac dung in vitro ciia hop chét 2-3 dbi v&i cac té bao ung thu rudt két di can
vao gan va tip hop con cua cac té bao gdc ung thu rudt két

Muc dich cua nghién ctru nay la dé danh gi4 hoat tinh gy doc té bao in vitro clia
hop chat 2-3 déi véi cac té bao c6 ngudn gde tir benh nhan bi bénh ung thu rudt két di
can vao gan dugc phidn 14p mdi tlr cdc bénh nhén va cu thé hon 14 trén tap hop con cla
CSC. Mot vai phuong phap hién nay dang c6 sin d& phat hién déu higu ciia CSC in vitro.
Vi du, hoat tinh aldehyt dehydrogenaza (ALDH) ¢6 thé duoc sir dung lam chi thi aé
nhén biét cac té bao gbc & ngudi bi ung thu trong bénh ung thu rudt két. Ngoai ra, CSC
c6 thé dugce lam giau bing cach nudi chy cac té bao trong huyén phil vao méi trudng
khong chira huyét thanh ¢6 bd sﬁng cac yéu tb phat trién. Trong cac didu kién nay, chi
cac CSC duge phét trién thanh céc dong vo tinh ba chiéu da bao duge goi la “khdi u

hinh cAu”. Béng c4ch dua ra wu diém vé kha nang tao thanh khoi u hinh cau, cac tac gia
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sau d6 c6 thé udc tinh lugng cla cac CSC trong mau va do d6 danh gia tic dung cua
phén tir d4 cho d6i v6i kha nang tw khoi phuc lai ctia cac CSC.
MBoi trudng nudi cdy té bao khdi u c6 ngudn gdc tir bénh nhén

Céc té bao di cin vao gan ¢6 ngudn gdc tir bénh nhén (CPP19, 30, 36 va CPP45
xem bang 1 48 md ta lam sang) dugc duy tri trong DMEM (Gibco) ddy du véi FBS 10%.
Céc té bao duoc thu tir sinh thiét duge cung cip bdi CHU-Carémeau (Nimes, France)
theo quy trinh chuin duoc chép nhan. Vin ban chép thuan da ky dugc thu tir céc bénh
nhan trude khi thu miu phu hop véi tat ca cac khia canh dao duc va ludt phap. Cac khéi
u duogc rira, duge cét nhé thanh cdc manh (<2mm?®) va dugc lam tiéu béng liberaza H
(0,26U/mL, Roche) dugc tao huyén pht lai trong Accumax (Sigma-Aldrich). Sau thoi
gian 2 giy & nhiét d¢ 37°C, huyén phi té bao duoc loc qua mét ludi 40 pm dé thu dugc
huyén phu té bao don va duogc dan trén mdi truong DMEM, ¢6 bd sung FBS, Glutamin,
thudc khang sinh va céc axit amin khong thiét yéu. Khi 16p don chira cac té bao khéi u
c6 ngudn gdc tir bénh nhan duge tao thanh, cac té bao duoc tach ra bang cach st dung
trypsin/EDTA va dugc tao huyén pht lai trong DMEM véi FBS 10% (861 v6i céc té bao
bam dinh) hodc mdi trudng M11 x4c dinh (d6i v6i sy tao thanh hinh cau). Céc té bao
duoc nudi cdy trong khong khi 4m & nhiét do 37°C va CO2 5%.
Thir nghiém ddc tinh in vitro

Céc t& bao dugc dan & mat do 10* t8 bao trén mdi 15 trén dia P96 16 trong DMEM
v6i FBS 10%. Sau thoi gian 24 gid, céc té bao duge xir 1y bing hop chéit 2-3 va kha
ning song cia té bao duogc danh gia 72 gio sau didu tri bang thir nghiém phat quang
CellTiter-Glo® v& kha ning séng clia té bao bang (Promega). ECso dugc tinh toan bang
cach st dung phin mém GraphPad Prism Software v6 (Graphpad Software, Inc La Jolla,
CA).
Thir nghiém Aldefluor™ va phan loai t& bao dugc hoat héa huynh quang (FACS) -

Thir nghiém Aldefluor™ (Stem Cell Technologies, 01700) dugc tién hanh theo
céc chi din ciia nha san xuét (Stem Cell Technologies). Céc t€ bao ALDH* " tinh qurgre
nhén biét bing cich so sénh miu giéng nhau va khong cé chét (rc ché ALDH,
dietylaminobenzaldehyt (DEAB). FACS tao ra hoat tinh ALDH dugc thiét 1ap & 0,1%
khi c6 mat DEAB. Cac té bao dugc phan tich b%mg cach str dung MacsQuant va dir li¢u
dugc phan tich bang céch st dung phin mém Cyflogic. Céac té bao CPP36 khong dugc
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str dung trong cdc phép phén tich ndy do dit li¢u tw phat huynh quang cao trong té bao
cua chung.
Céc thir nghiém tao hinh ciu

Pénh gi4 t€ bao tao thanh hinh cdu duge xéc dinh sau khi dan 500 té bao/ld 200
uL trong mdi trudong M11 trong cac 16 P96 trong céac dia gén siéu thip (Corning). M11
1a moi truong DMEM/F12 (1:1) (Gibco), co bd sung N2, Glutamin 3 mM, Glucoza
0,6%, insulin 4 pg/ml (Sigma-Aldrich), hBasic-FGF 10 ng/ml (R&D Systems), va hEGF
20 ng/ml (R&D Systems). Kich thuéc hinh cau vuot qua 50 um dugce tinh sau thoi gian
10 ngay va dugc thé hién & s6 lugng cac hinh céu trén mdi trudong hinh anh. Céc té bao
CPP45 khong duoc sir dung trong cac phép phén tich nay do kha nang khong thé tao ra
cac khdi u hinh ciu ctia ching.
Phan tich thdng ké

Péi voi mdi thir nghiém, dit liéu dugc thé hién dudi dang S.E.M trung binh ciia ba
thir nghiém ddc 1ap. Phin mém GraphPad Prism Software v6 (Graphpad Software, Inc
La Jolla, CA). dugc sir dung dé phan tich di liéu, tirc 14 kiém dinh student t.

Bang 13: Cé4c dic tinh 1am sang cia bénh nhén bi bénh ung thu rudt két

e e R OPPI9 ~ CPP30 . CPPi6 _ CPP45
Gic’ri tinh M M M M
D9 tudi 65 69 81 80
Dot bién KRAS Khong cé KRAS KRAS
Phén loai T3N2aM1 TxNxM1 T4N2bM1 T3N1cM1
TNM
Xa tri Khong Khéng " Khong =~ Khéng
Hoéa tri Bevacizumab, Bevacizumab Bevacizumab Khong
folfiri Folfox, Folfiri & folfiri
" Xelox
. Danh gia in vitro tinh gy doc té bao ciia hop chét 2-3 dbi véi cac té bao c6 ngudn

gbc tir bénh nhan bi bénh ung thu rudt két (CRC) di cin vao gan

Thitr nghiém phét quang CellTiter-Glo® vé kha nang séng cuia té bao, nhu dwgc md
t4 béi nha san xuét (Promega, Ref G7571), dugc st dung d8 xac dinh tinh gy doc té
bao cta hop chét 2-3 trong cac té bao c6 ngudn gbc tlr bénh nhan bi CRC di can vao
gan. Kha ndng sbéng clia té bao tir cac té bao ddi chimg khong dugce xtt Iy dugc thiét 1ap
& 100%. Céc té bao du tién dugc dan & mat d6 10.000 té bao/100pL trén mdi 16 trong
dia P96 va dugc U trong khong khi 4m véi CO2 5% & nhiét 4 37°C trong thoi gian 24
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gidr. Céc té bao sau dé dugc @ bing dung mdi (DMSO 0,1%, t€ bao ddi chimg khéng
duogce xr 1y) hodc ndng do6 ting cao clia hop chit 2-3. Sau thoi gian 72 gio 01 ¢ nbéng do
nam trong khoéng tir 0,1 dén 30 pM, hop chét 2-3 ching minh hoat tinh gy doc té bao
phy thudc lidu lugng dbi véi bén té bao c6 ngudn goe tir benh nhan bi CRC khéc nhau
dugc thiét 14p tir sinh thiét di cin gan con méi (Bang 14).

Bang 14: Thir nghiém ¢ ché sinh trudng ddi véi cac té bao c6 ngudn gdc tir bénh

nhan bi CRC di cin vao gan voi SI_i cO mit cua hop chét 2-3

_ 'CRCI PP1 CPP3 OEP36S 0 CPRAS
ECso (UM) 1,88 1,22 1,45 1,12
. Dénh gi4 in vitro cta hop chit 2-3 d6i véi cac té bao duong tinh véi

Aldefluor™ tir cac t& bao c6 ngudn gbe tir bénh nhan bi CRC di can vao gan

Cic té bao dAu tién dugc dan & mat d6 250.000 té bao/1000pL trén mdi 16 trong
cac dia P96 va dugc U trong khong khi 4m v&i CO, 5% & nhiét dd 37°C trong thoi gian
24 gio. Céc té bao sau d6 dugce U bang dung moi (DMSO 0,1%) hodc ndng do ting cao
cta hop chit 2-3 trong thoi gian 72 gio. Cac té bao duoc trypsin hoa, dugce thu, va dugc
 rira. Céc hat khong c6 t& bao v céc té bao chét dugc loai bo dya trén sy tan xa énh sang
thip va duong tinh véi sy nhudm té bao chét Sytox Blue (Life Technologies) bing cach
stt dung may dém té bao theo dong MACSQuant (Miltenyi biotec). Ty 1& _phf?ln tram cua
chc té bio ALDH sau d6 duoc dinh lugng bing céch sir dung thir nghiém Aldefluor™
(Stemcell Technologies, 01700). Chét tre ché ALDH, dietylaminobenzaldehyt (DEAB),
duge b sung vio dé dam bao nhan biét chinh x4c céc té bao duong tinh v6i ALDH. Khi
chét e ché ALDH, DEAB duoc tmg dung, sy phat quang giam di (dugc dich chuyén
sang bén trai) va cbng dugc vé dé mo ta gi6i han trén cla céc té bao nay. Cong nay duge
sir dung dé lya chon tap hop con bit mau manh v6i ALDH. Nhu duge thé hién, sau thoi
gian 72 gid u & ndng d6 nim trong khoang tir 1 dén 3 pM, hop chét 2-3 ching minh
hoat tinh gdy doc t& bao phu thudc lidu lugng va ¢6 ¥ nghia (p<0,001) doi véi tap hop
con céc té bao duong tinh véi Aldefluor™ trong ba té bao c6 ngudn gbc tir bénh nhan
bi CRC khac nhau dugc thiét 1ap tir sinh thiét di cin gan méi (Fig.1).
o Hop chét 2-3 phong bé su hinh thanh khéi u hinh cAu clia céc t& bao co ngudn
gbc tir bénh nhan bi CRC di cin vio gan
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Sy hinh thanh khéi u hinh cau in vitro duge sit dung rong rai dé nhan biét sy c6
mit cua té bao gbc ung thu (CSC) trong céac khéi u rdn hodc tap hop té bao khong ddng
nhét, do céc t& bao nay chi c¢6 kha ning tyu hdi phuc lai. Cac tac gia da sit dung thir
righiém nay lam phép do chirc ndng cho tAn sut va kha ning séng ciia CSC, va danh gid
khé ning cia céc té bao c6 ngudn gdc tir bénh nhan bi di cin vao gan dé tao ra cac khbi
u hinh ciu sau khi xir Iy bang hop chét 2-3. Dé dat dugc muc dich nay, cac té bao ban
du dugc cho phat trién trong binh tam giac chtra canh trudng mo v6i moi truong hoan
chinh DMEM c6 huyét thanh bao thai bo (FBS) lam 16p don cho dén khi ching dat dén
gin d6 nhap dong. Cac té bao dugc trypsin héa, dugc thu, rira dé loai bo FBS va dugc
‘ chuyén qua luéi loc t€ bao c6 mat ludi c& 40 pm. Huyén phu té bao don sau d6 dugc
nuéi chy bing méi trudmg CSC (tic 13, moi trudng M11) bao gdm DMEM-F12 ¢6 bo
sung 20 ng/ml EGF, 20 ng/ml bFGF va chit bd sung N2 (Invitrogen, Carlsbad, CA,
USA) trong dia gin siéu thap 18 P96 (Corning Life Sciences, Tewksbury, MA). Cac té
bao duoc dan & mat do 500 t& bao/100pL trén mdi 15 va dugc @ trong khong khi am voi
CO, 5% & nhiét d6 37°C. D& x4c dinh téc dung ciia hop chat 2-3 ddi v6i hiéu qua va
kich thuée hinh cAu tao thanh khdi u hinh ciu, hop chét 2-3 dugc bd sung & hai ndng do
(0,3uM hoic 3uM) 24 gid sau khi cdy & thé tich cubi ciing bing 200pL ctia M11. Muoi
ngay sau do, cac dia dugc kiém tra sy hinh thanh cta khéi u hinh cAu (>50 pm) bing
cach sir dung kinh hién vi dio ngugc. Cac anh twong phan pha duge chyp va kich thugc
va sb luong hinh ciu dugce do va dém bang tay tir c4c anh st dung Image]. Nhu duge
thé hién trén Fig. 2, hop chét 2-3 gy ra sy gidm manh mé& va phu thudc lidu luong khi
hinh thanh khéi u hinh cAu trong ba té bao c6 ngudn gdc tr bénh nhén bi CRC duoc thu
nghiém, céc t& bao nay dugc phan 1ap tir céc phan di cin trong gan (CPP19, CPP30 va
CPP36). Thuc vdy, hidu qua tao thanh khdi u hinh cdu phdn 16n bi trc ché boi 3 uM hop
chét 2-3. Nguoc lai, c& cia khéi u hinh ciu khong bi giam vé mit thong ké khi diéu tri,
ngoai trir 3 pM trén cac té bao CPP19 (p=0,02).

Vi du 10: Thir nghi€ém tc ché sinh truéng (ECso, pM) cua té bao thu dugc tir bénh nhan
bj bénh ung thu bidu mé té bao gan (HCC) véi sy c6 mit cita hop chat 2-3
Céc té bao ung thu bidu md té bao gan (HCC) ¢ ngudn gdc tir bénh nhén dugc

14y sau khi c6 sy ddng ¥ bing vin ban dudi v6i sy chap thudn cia hi dong dénh gid
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ctia t chitc CrownBio va duéi sy tuan thii nghiém ngit cta tuyén b Helsinki vé nghién
ctru y té lién quan dén con ngudi.

Céc té bao ung thu bidu mo té bao gan (HCC) c6 ngudn gdc tir bénh nhan dugce
duy tri trong moi truong twong Ung dugc mo ta trong bang 15 chaa Penicxilin-
Streptomyxin 1% (Life Technologies, 15070-063), vdi cac chit bd sung ddi v6i moi
trudng nudi cdy té bao nguyén phét (PCS) chira hydrocortison (50 nM), yéu t6 phat trién
bidu bi (20 ng/ml), yéu tb phat trién nguyén bao s¢i B (10 ng/ml), chét bd sung trong
méi truomg 16ng Heparin (2 pg/ml) ITS (1X) va axit amin khong thiét yéu (NEAA, 0,01
mM, 1X). Té bao nguyén phéat dugc nudi ciy trong khong khi 4m (d0 4m tuong dbi
95%) véi CO2 5% & nhiét do 37°C.

Bang 15: Méi truong nudi cdy va diéu kién nudi chy dbi véi cac t& bao c6 ngudn gbc

tir bénh nhén bi bénh ung thu biéu md t€ bao gan (HCC)

DMEM/F12 + FBS 10% _ 37°C, CO» 5%, d0 am tuong

1 LI0050 L POS 2 2% 90
, DMEM/F12 + FBS 10%  37°C, CO25%, d6 4m twong
2 L10574 Coe - o
3 L10612 DMEM/F12 +FBS 10%  37°C, CO25%, d0 am tuong
‘ +PCS d6i 95%
DMEM/F12 + FBS 10%  37°C, CO2 5%, d6 4m tuong
: o +PCS d6i 95%
5 LI0801 DMEM/F12 +FBS 10%  37°C, CO25%, 46 am tuong
+PCS d6i 95%
6 L11005 DMEM/F12 +FBS 10%  37°C, CO25%, d% 4m tuong
+PCS d6i 95%
7 11098 DMEM/F12 +FBS 10%  37°C, CO25%, d6 am tuong
+PCS dbi 95%
8 11646  DMEMFI2+FBS10%  37°C, CO25%, 46 am tuong
» +PCS dbi 95%

“Thir nghiém Gc ché sinh trudng ciia té bao duge tién hanh nhu dwgc mo ta & phin
trén trong vidu 5 bang cach st dung thir nghiém phét quang CellTiter-Glo® vé kha ning
sdng ctia té bao nhu duge md ta bdi nha san xuét (Promega, Ref G7571). S6 luong céc
té bao duge gieo trén mdi 16 (trong vi dia dugc xit ly TC Polystyren mau den day trong

phing 96-15, Cat# 3340, Corning®) dugc md ta trong bang 16. Nhin dinh mau den dén
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sau (Cat# 6005189, Perkin Elmer) dugc dan 1én day cua mdi dia trudce khi ghi lai dd
phat quang CellTiter-Glo®.
Bang 16: S6 lugng cac té bao duoc gieo vao mbi 16 dbi vé6i thir nghiém kha ning sdng

ciia té bao c6 ngudn gde tir bénh nhan bji HCC

1 LI0050 2.500
2 LI0574 3.000
3 LI0612 4.000
4 LI0752 ~3.500
5 LI10801 2.500
6 LI1005 2.500
7 LI1098 2.000
8 111646 2.000

Dit liéu thir nghiém dwoc phén tich bang cach st dung chuong trinh mdy tinh,
Graphpad Prism V 5.0 (GraphPad Software, Inc. La Jolla, CA) va cac tri s6 ECso dugc
xéc dinh 12 liéu luong cia hop chét can thiét dé lam giam trj s6 hép thu dén 50% tin hiéu
thu dugc d6i v6i moi trudng nudi cdy té bao dugc xur Iy chit din thubc va 1a sb trung
binh cua it nhét ba thir nghiém doc 1ap.

Sau 72 gio 4, h()p chét 2-3 chﬁtng minh cac hoat tinh gay doc dap tmg lidu lugng
d6i v6i cc té bao thu dugc tir tam bénh nhan bj HCC khac nhau (xem bang 17).

Bang 17: Thir nghi€ém Gc ché su sinh truong ddi véi cac té bao c6 ngudn gde tir bénh

nhén bi bénh ung thu biéu mé té bao gan (HCC) khi ¢6 mét hop chét 2-3, Sorafenib va

Cisplatin

10050

1

2 LI0574 24 8,7 3,6
3 L10612 6,9 17,9 16,3
4 LI0752 0,5 6,3 2,6
5 LI0801 2,1 5,7 1,5
6 LI1005 3,2 14,5 59
7 LI1098 7,0 10,9 5,1
8 L11646 1,4 10,3 10,0
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YEU CAU BAO HQ
1. Hop chét c6 cong thic (1)

Ro— (CH2)m

: N
(Rs)n—@(%\iH L
ZINTONT R,
m "
trong do
« Ry dugc chon tir C6-C10 aryl dugc thé hoic khong dugc thé bing Ro; vong
heteroaryl c6 5 dén 8 canh bao gém 1, 2, hodc 3 nguyén tir khac loai dudc chon tr O, N
va S dugc thé hoic khdng duge thé béng Ro; heteroaryl ngung tu nhu dugc xac dinh bao
gdm tir 8 dén 13 nguyén tir bao gdm 1, 2, 3, 4 nguyén tir khac loai dugc chon tir O, N
va S va bao gbm it nhit 2 nguyén tir cacbon duoc thé hodc khong dugc thé bang Ro;
. Lw dugc chon tir (C1-C10) alkyl tuy y duoc thé; (C1-C10) alkyl mach thang hoic
mach nhanh dugc thé bing Re; (C3-C10) xycloalkyl ty y dugc thé; (C5-C10)
xycloalkenyl ty y dugc thé; (C3-C10) alkenyl tiy y dugc thé; (C3-C10) alkynyl tiy y
duge thé; C=0; SO; SOz; (C=0)-NRg; (C=0)-0; (C=0)-0-(C1-C4)alkyl; SO2-NRs;
NRgs; trong d6 R4 dugc chon tir H; (C1-C10) alkyl tuy y dugc thé; (C3-C10) alkenyl tuy
¥ duge thé; (C3-C10) alkynyl tiry y duoc thé; (C3-C10) xycloalkyl ty ¥ duoc thé; (C5-
C10) xycloalkenyl tuy y duoc thé; (C8-C10) xycloalkynyl tury y dugc thé; (C6-C10) aryl
tuy y dugc thé; vong heteroaryl c6 5 dén 8 canh hoic heteroaryl ngung tu nhu dugc xac
dinh bao gém tir 8 dén 13 nguyén tir bao gém 1, 2, 3, 4 nguyén tir khéc loai dugc chon
tir O, N va S va bao gdm it nhét 2 nguyén tit cacbon dugc thé hodc khong duge thé bang
mét hodc nhiéu nhém thé doc 1ap dugc chon tir nguyén tir hydro, halogen, (C1-C10)
alkyl dugc thé bang mot hodc nhiu nguyén tir halogen, (C1-C10) alkoxy, hydroxyl,
Xyano, nitro, carboxy, NRsRs’, vong ¢6 4 dén 9 canh no hoic khong no bao gé)m 1,2
hogc cho dén 3 nguyén tit khic loai dc lap dugc chon tir O, N va S;
. Rz duoc chon tir NRsRs;
. R; duge chon tir nguyén tir hydro; nguyén tir halogen; (C1-C10) alkyl mach théng
ho#c mach nhanh dugc thé hodc khong duoc thé bing mot hodc nhidu nguyén tir
halogen, hydroxyl, alkoxy, -NRsRs; (C2-C10) alkenyl; (C2-C10) alkynyl; (C3-C10)
xycloalkyl; (C5-C10) xycloalkenyl; (C8-C10) xycloalkynyl; (C1-C10) alkoxy;
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hydroxyl; nitro; xyano; NRsRg; O-(R7); (CO)-R7; (CO)-O-R7; (CO)-NRsRs; 0-(CO)-R7;
0-(CO)-NRsR¢; NRs-(CO)-R7; NRs-(CO)-OR7; NRs-(CO)-NRsRs; -(O-CH2CHz2-)m-
ORi1; -(O-CH2CHz-)m-NRiiRir; SO2-R7; NRs-SO2-R7; SO2-NRsRes; NRs-(C2-C6)-
alkyl-NRsRs; aryl tuy y dugc thé; benzyl tiy y dugc thé; vong heteroaryl c6 5 dén 8
canh thy ¥ dugc thé bao gdm 1, 2, hoic 3 nguyén tir khac loai dugc chon tir O, N'va S;
heteroaryl ngung tu tuy y dugc thé nhu duge xé4c dinh bao gom tlr 8 dén 13 nguyén tir
bao gdém 1, 2, 3, 4 nguyén tir khéc loai dugc chon tir O, N va S va bao gdm it nhét 2
nguyén tir cacbon; vong heteroxyclyl c6 4 dén 9 canh tiy y dugc thé no hogc khong no
bao gém 1, 2 hodc cho dén 3 nguyén tir khac loai doc 1ap dugc chon tir O, N va S;

. Rs va Rg doc 1ap duge chon tir nhom bao gbm hydro; (C1-C10) alkyl tiry y dugc
thé; (C3-C10) alkenyl tiy ¥ dugc thé; (C3-C10) alkynyl thy ¥ dugc thé; (C3-C10)
xycloalkyl tuy y dugc thé; (C5-C10) xycloalkenyl tuy y dugc thé; xycloalkynyl (C8-
C10) tiy ¥ duoc thé; (CO)-R7; (CO)-O-R7; (CO)-NRsRg; SO2-R7; SO2-NRsRs; (C1-
C10) alkyl dugc thé bing NRsR; (C3-C10) xycloalkyl dugc thé bing NRsRs:; aryl tiry
y duoc thé; benzyl tiy y duge thé; vong heteroaryl ¢6 5 dén 8 canh tlly y dugc thé bao
gém 1, 2, hodc 3 nguyén tir khac loai dugc chon tir O, N va S; vong heteroxyclyl c6 4
dén 9 canh tiy ¥ duge thé no hodc khong no bao gbm 1, 2 hoic cho dén 3 nguyén tir
khéc loai ddc 1ap dugce chon tir O, N va S; hodc Rs va Re cung lién két v6i nguyén ti
nito ma chiing lién két cong héa tri dé tao ra nhém heteroxyclyl tao thanh vong c6 4 dén
9 canh ma c¢é thé bao gém 1, 2, ho#c 3 nguyén tr khac loai bd sung dugc chon tir O, N
va S;

. R7 va Ry dbc 1ap duge chon tir hydro; (C1-C10) alkyl tay y duge thé; (C3-C10)
alkenyl tuy y dugc thé; (C3-C10) alkynyl tiy y dugc thé; (C3-C10) xycloalkyl tuy y
duge thé; (C5-C10) xycloalkenyl tiy ¥ dugc thé; (C8-C10) xycloalkynyl tuy y dugc thé;
C1-C10 alkyl mach thing hodc mach nhanh dugc thé bang NRsRs'; (C6-C10) aryl ty y
dugc thé, benzyl tiy y duge thé, vong c¢6 5 dén 8 canh di vong thom tuy y dugc thé bao
gdm 1, 2, hodc 3 nguyén tir khac loai dugc chon tir O, N va S;

. Rsva Ry doc 1ap duge chon tir hydro; (C1-C10) alkyl tity ¥ duge thé; (C3-C10)
alkenyl tuy y dugc thé; (C3-C10) alkynyl thy y duoc thé; (C3-C10) xycloalkyl tiy y
dugc thé; (C5-C10) xycloalkcnyl tuy y duoc thé; (C8-C10) xycloalkynyl tily y dugc thé;

hodc Rg va Ry cung lién két véi nguyén ti nito ma ching lién két cong hoa tri dé tao ra
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nhom heteroxyclyl tao thanh vong c6 4 dén 9 canh ma c6 thé bao gém 1, 2, hoic 3
nguyén tir khac loai b sung duge chon tr O, N va S;

. Ry ddc lap duge chon tir hydro; nguyén ti halogen; (C1-C10) alkyl tuy y dugc thé;
(C1-C10) alkyl mach thing hogc mach nhénh duge thé bang mét hogic nhiéu nguyén tir
halogen, hydroxyl, alkoxy; (C2-C10) alkenyl tuy y dugc thé; (C2-C10) alkynyl tuy y
duoc thé; (C3-C10) xycloalkyl tily y duge thé; (C5-C10) xycloalkenyl tily y dugc thé;
(C8-C10) xycloalkynyl tuy y dugc thé; (C1-C10) alkoxy tly y dugc thé; hydroxyl; nitro;
xyano; NRsRs, (CO)-R7; (CO)-O-R7; (CO)-NRsRs; O-(CO)-R7; O-(CO)-NRsRg; NRs-
(CO)-R7; NRs-(CO)-OR7; NRs-(CO)-NRsRs; SO2-R7; NRs-8SO2-R7; SO2-NRsRs; (Cl-
C10) alkyl dugc thé bing NRsRe; NRs-(C2-C10)-alkyl-NRsRe; -(O-CH2CH2-)m-ORu1; -
(O-CH;CHy-)m-NRyiR11; (C6-C10) aryl tiy ¥ dugc thé; benzyl ty ¥ dugc thé; vong
heteroaryl c6 5 dén 8 canh tuy y dugc thé bao gém 1, 2, hodc 3 nguyén tir khac loai dugc
chon tir O, N va S; nhoém heteroxyclyl tuy y duoc thé tao thanh vong c6 4 dén 9 canh
ma c6 thé bao gém 1, 2, hodic 3 nguyén ti khéc loai dugce chon tir O, N va S; -NRsR10;
-O-Ruo; ,

. Rio d6c 1ap duge chon tir hydro; (C6-C12)-aryl duge thé hoic khong dugc thé bang
Ri2; benzyl dugc thé hodc khong dugce thé bing Ri2; vong heteroaryl c6 5 dén 8 canh
bao gém 1, 2, ho#c 3 nguyén tit khéc loai dugc chon tir O, Nva S duoc thé hozic khong
duoc thé bing Riz; heteroaryl ngung tu duge xé4c dinh 1a bao gbm tir 8 dén 13 nguyén
& bao gdm 1, 2, 3, 4 nguyén tir khéc loai dugc chon tir O, N va S va bao gom it nhét 2
nguyén tir cacbon dugc thé hoic khong dugc thé bang Ri»; heteroxyclyl tao thanh vong
c6 4 dén 9 canh c6 thé chta 0, 1, 2, hodc 3 nguyén tir khéac loai duge chon tr O, N va S
duoc thé hodc khong duge thé b%mg Riz;

. Ri1 va Rip doc 14p duoc chon tir nguyén ti hydro; (C2-C10) alkyl tuy y duge thé;
(C3-C10) alkenyl ty y dugc thé; (C3-C10) alkynyl tuy y dugc thé; (C3-C10) xycloalkyl
tiy v duge thé; (C5-C10) xycloalkenyl tily ¥ dugc thé; (C8-C10) xycloalkynyl tuy y
dugc thé; (C2-C10) alkyl mach thing hoic mach nhéanh dugc thé hoic khong dugc thé
bang mdt hoic nhiéu nguyén tir halogen; hodc Ri1 va Rir cung lién két v6i nguyén tir
nito ma chéng lién két cong hoa tri dé tao ra nhém heteroxyclyl tao thanh vong no hodc
khong no ¢6 4 dén 9 canh co6 thé bao gém 1, 2, ho#c 3 nguyén tir khac loai ) sung dugc

chontir O, Nvas;
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. Ri2 dugc chon tir nguyén tir hydro; nguyén tir halogen; (C1-C10) alkyl mach thing
hozic mach nhanh dugc thé hoic khong dugc thé bing mét hoic nhidu nguyén ti
halogen, hydroxyl, alkoxy, NR1iR1r; (C2-C10) alkenyl; (C2-C10) alkynyl; (C3-C10)
xycloalkyl; (C5-C10) xycloalkenyl; (C8-C10) xycloalkynyl; (C1-C10) alkoxy;
hydroxyl; nitro; xyano; NRuRir; O-(R7); (CO)-R7; (CO)-O-R7; (CO)-NRuR1r; O-
(CO)-R7; O-(CO)-NR1iR11’; NR11-(CO)-R7; NR11-(CO)-OR1r; NR11-(CO)-NRuiR1v; -
(O-CH2CHz-)m-OR11; -(0-CH2CHa-)m-NR11R11; S02-R7; NRs-SO02-R7; SO2-NRuiRir;
NR11-(C2-C6)-alkyl-NRyRip; aryl tiy ¥ dugc thé; benzyl tiy y dugc thé; vong
heteroaryl c6 5 dén 8 canh tiry y dugc thé bao gdm 1, 2, hodc 3 nguyén tir khac loai dugc
chon tir O, N va S; heteroaryl ngung tu tuy y duogc thé nhu dugc x4c dinh bao gdm tir 8
dén 13 nguyén ti bao gdm 1, 2, 3, 4 nguyén tir khac loai dwoc chon tlir O, N va S va bao
gbm it nhét 2 nguyén tir cacbon; vong heteroxyclyl c6 4 dén 9 canh tlly y duoc thé no
hoéc khong no bao gdm 1, 2 hoic cho dén 3 nguyén tir khéc loai doc lap dugc chon tir
O,Nvas;

«  nc6 thé 1a s nguyén bang nhau c6 thé c6 gié tri bt ky trong sb cac giatri0, 1, 2,
3-hoic 4;

. m c6 thé 12 s§ nguyén bing nhau c6 thé c6 gid tri bat ky trong s6 cac gidtri 1,2
hodc 3; '

. w c6 thé 12 s6 nguyén bang nhau c6 thé c6 gié tri bat ky trong sb cac gia tri 0 hodic
1;

trong d6 thuét ngir “tuy y duoc thé” c6 nghia 1a tuy y duge thé bang mot hoic nhidu
phén tir thé doc 1ap duge chon tir nguyén tir halogen, (C1-C10) alkyl mach théng hoiic
mach nhanh dugc thé hoic khong duoc thé bﬁng mot hodc nhiéu nguyén tr halogen,
(C2-C10) alkenyl mach thing hoiic mach nhanh dugc thé hodc khong duge thé bing mot
hodc nhiéu nguyén tit halogen, (C2-C10) alkynyl mach thing hoic mach nhanh dugc
thé hodc khong duoc thé bang mot hodc nhiéu nguyén tir halogen, (C3-C10) xycloalkyl
dugc thé hoic khong dugc thé bing mot hodc nhidu nguyén t halogen, (C5-C10)
xycloalkenyl dugc thé hodc khong duoc thé bang mot hodc nhiéu nguyén tir halogen,
(C8-C10) xycloalkynyl dugc thé hodc khong dugc thé bang mot hodc nhiéu nguyén ti
halogen, (C1-C10) alkoxy, hydroxyl, xyano, nitro, NRsRs’ (v6i Rs va Rg nhu duge mo

ta & trén);
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va mudi dugc dung bt ky, solvat, chét ddng phén, chét ddng phan l4p thé hozc hdn hop
cta chit ddng phan 1ap thé, hoic solvat ctia no.

2. Hop chét theo diém 1 dugc chon tir 2-(4-clophenylamin)-4-(4-tert-
butylaminopiperidin-1-yl)-quinolin (1-5); 2-(4-clobenzylamin)-4-(4-tert-
butylaminopiperidin-l-yl)-quinolin (2-2); 2-[3-metyl-4-(pyrimidin-2-
ylamino)phenylamino]-4-(4-terf-butylaminopiperidin—l-yl)-quinolin (3-4); 2-{4-[4-
(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-phenylamino}-4-(4-tert-
butylamiﬁopiperidin—l-yl)-quinolin (4-2) hoac mubi duge dung, hoic solvat cua no.

3. Hop chit theo diém 1 dugc chon tir mudi 2-(4-clophenylamin)-4-(4-tert-
butylaminopiperidin-1-yl)-quinolin hydroclorua (1-6); mubi 2-(4-clobenzylamin)-4-(4-
tert-butylaminopiperidin-1-yl)-quinolin  hydroclorua (2-3); mudi  2-[3-metyl-4-
(pyrimidin-2-ylamino)phenylamino]-4-(4-tert-butylaminopiperidin-1 -yl)-quinolin
hydroclorua  (3-5); mudi  2-{4-[4-(pyridin-3-yl)-2-pyrimidinamino]-3-metyl-
phenylamino }-4-(4-tert-butylaminopiperidin-1-yl)-quinolin hydroclorua (4-3) hodc
solvat dugc dung cua nd.

4. Duogc phém chira mot lugng diéu tri hiéu qua cua hop chét theo diém bt ky trong )
cac diém tir 1 dén 3, hodc mubi dugc dung, hodc solvat ciia no, va chét phu tro, chét pha
loang hodc chit mang duogc dung.

5. D&qc phém theo diém 4, trong d6 dugc phém nay con chura hdn hgp cua mot hodc
nhiéu chit chéng khéi u.

6. Dugc phdm theo diém 4 va 5, trong d6 lugng diéu tri hiéu qua ctia hop chét theo diém
bét ky trong sé cac didm tir 1 dén 5 dugc bao ché hoic duge bao ché ddng thoi duéi
dang hat nano.

7. Dugc phim theo diém 6, trong d6 cac hat nano bao gdm ché phdm polyme c6 thé
phéan huy sinh hoc.

8. Dugc pham theo diém 7, trong d6 polyme néu trén 1a polyme trén co s& Poly (axit
DL-Lactic-co-glycolic) c6 trong luong phan ti nadm trong khoang tir 7 dén 240 kDa;
hodic copolyme clia axit polylactic (PLA) va axit polyglycolic (PGA) trong d6 ty 1€ phan
t&r ndm trong khoang tir 95:5 dén 50:50.

9. Dugc phdm theo diém 6, trong d6 hat nano bao gdm ché pham lisosom c6 thé phan

huy sinh hoc.
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10. Dugc phdm theo diém 6, trong @6 hat nano bao gbm polyme hodc copolyme twong
hop sinh hoc.

11. Dugc pham theo diém 6, trong d6 hat nano bao gbm ché pham liposom.

12. Duoc phdm theo diém bét ky trong sb cac diém tir 6 dén 11, trong d6 hat nano dugc
lién két cong hoa tri hodic khong cong hoa tri v6i polyetylen glycol (PEG).

13. Dugc phdm theo diém bét ky trong s6 cac diém tir 6 dén 12, trong d6 hat nano c6 c&
trung binh ndm trong khoang tir 80 dén 600 nm.

14. Dugc pham theo diém bAt ky trong sb cac diém tir 6 dén 13, trong d6 hop chét theo
diém bét ky trong sé cac didm tr 1 dén 3 duogc két hop véi it nhit mot chit chdng ung
thu c6 tac dung diéu tri bénh.

15. Dugc phim theo diém bit ky trong sb cac diém tir 4 dén 14 c6 thé thich hop dé su
dung qua dudng miéng, ngoai duong tiéu hoa, qua mit, qua da, qua mili hogc ding dé
hit.

16. Dugc phim theo diém 6, trong d6 hat nano bao gbm thanh phén dugc chon tir hat
nano PLGA, hat nano PLGA-PEG (AB, BA, ABA hoidc BAB dang khéi, trong @6 A =
PLGA va B = PEG) va hat nano hudng dich. o ‘ ‘

17. Dugc phdm theo diém 16, trong d6 hat nano 13 hat nano huéng dich bao gdm mo-
tip truyén tin hi¢u.

18. Dugc phém chira hdn hgp ctia mot luong diéu tri hidu qua ctia hop chét theo diém
bt ky trong s6 cac diém tir 1 dén 3 va mot lugng diéu tri hiéu qua ctia mdt hodc nhiéu
chit chéng khéi u, trong d6 thanh phén c4u thanh nén hdn hop néu trén dugc sit dung
ddng thoi, riéng r& hodc tudn ty trong diéu tri bénh ung thu.

19. Duoc phém theo diém 5 hoic diém 18, trong 6 chét chéng khéi u duge chon tur
nhém bao gdm everolimus, cloquin, hydroxycloquin, trabectedin, abraxan, TLK 286,
AV-299, DN-101, pazopanib, GSK690693, RTA 744, ON 0910.Na, AZD 6244
(ARRY-142886), AMN-107, TKI-258, GSK461364, AZD 1152, enzastaurin,
vandetanib, ARQ-197, MK-0457, MLN8054, PHA-739358, R-763, AT-9263,
pemetrexed, erlotinib, dasatanib, nilotinib, decatanib, panitumumab, amrubixin,
oregovomab, Lep-etu, nolatrexed, azd2171, batabulin, ofatumumab, zanolimumab,
edotecarin, tetrandrme, rubitecan, tesmilifen, oblimersen, ticilimumab, ipilimumab,

gosypol, Bio 111, 131-I-TM-601, ALT-110, BIO 140, CC 8490, xilengitit, gimatecan.
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IL13-PE38QQR, TNO 1001, IPdR1 KRX-0402, lucanthon, LY 317615, neuradiab,
vitespan, Rta 744, Sdx 102, talampanel, atrasentan, Xr 311, romidepsin, ADS-100380,
sunitinib, 5-flouraxil, vorinostat, etoposit, gemxitabin, doxorubixin, irinotecan,
liposomal doxorubixin, 5'-deoxy-5-flouridin, vincristin, temozolomit, ZK-304709,
seliciclib, PD0325901, AZD-6244, capexitabin, axit L-Glutamic, heptahydrat ctia mubi
N-[4-[2-(2-amino-4,7-dihydro-4-oxo-1H-pyrolo[2,3-d]pyrimidin-5 -yl)etyl]benzoyl]-

dinatri, camptothexin, irinotecan dugc danh ddu PEG, tamoxifen, toremifen xitrat,
anastrazol, exemestan, letrozol, DES(dietylstilbestrol), estradiol, estrogen, estrogen
dugc  tiép  hop,  bevacizumab, = IMC-1C11,  CHIR-258,  3-[5-
(metylsulfonylpiperadinmetyl)-indolyl]-quinolon, vatalanib, AG-013736, AVE-0005,
mudi axetat cua [D-Ser(But)s, Azglyio](pyro-Glu-His-Trp-Ser-Tyr-D-Ser(But)-Leu-
Arg-Pro-Azgly-NH, axetat, goserelin axetat, leuprolit axetat, triptorelin pamoat,
medroxyprogesteron axetat, hydroxyprogesteron caproat, megestrol axetat, raloxifen,
bicalutamit, flutamit, nilutamit, megestrol axetat, CP-724714; TAK-165, HKI-272,
erlotinib, lapatanib, canertinib, khang th8 ABX-EGF, erbitux, EKB-569, PKI-166, GW-
572016, lonafamib, BMS-214662, tipifarnib; amifostin, NVP-LAQ824, axit suberoyl
analit hydroxamic, axit valproic, trichostatin A, FK-228, SU11248, sorafenib, KRN951,
aminoglutethimit, arnsacrin, anagrelit, L-asparaginaza, vacxin Bacillus Calmette-
Guerin (BCG), bleomyxin, buserelin, busulfan, carboplatin, carmustin, clorambuxil,
cisplatin, cladribin, clodronat, Xyproteron, xytarabin, dacarbazin, dactinomyxin,
daunorubixin, dietylstilbestrol, epirubixin, fludarabin, fludrocortison, fluoxymesteron,
flutamit, gemxitabin, gleevec, hydroxyure, idarubixin, ifosfamit, imatinib, leuprolit,
levamisol, lomustin, mecloethamin, melphalan, 6-mercaptopurin, mesna, methotrexat,
mitomyxin, mitotan, mitoxantron, nilutamit, octreotit, oxaliplatin, pamidronat,
pentostatin, plicamyxin, porfimer, procarbazin, raltitrexed, rituximab, streptozoxin,
teniposit, testosteron, thalidomit, thioguanin, thiotepa, tretinoin, vindesin, axit 13-cis-
retinoic, phenylalanin hat cai, uraxil hat cai, estramustin, altretamin, floxuridin, 5-
deooxyuridin, xytosin arabinosit, 6-mecaptopurin, deoxycoformyxin, calxitriol,
valrubixin, mitramyxin, vinblastin, vinorelbin, topotecan, razoxin, marimastat, COL-3,
neovastat, BMS-275291, squalamin, endostatin, SU5416, SU6668, EMD121974,

interleukin-12, 1M862, angiostatin, vitaxin, droloxifen, idoxyfen, spironolacton,
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finasterit, ximitidin, trastuzumab, denileukin diftitox, gefitinib, bortezimib, paclitaxel,
irinotecan, topotecan, doxorubixin, docetaxel, vinorelbin, bevacizumab (khang thé don
dong) va erbitux, paclitaxel khong chira cremophor, epithilon B, BMS-247550, BMS-
310705, droloxifen, 4-hydroxytamoxifen, pipendoxifen, ERA-923, arzoxifen,
fulvestrant, acolbifen, lasofoxifen, idoxifen, TSE-424, HMR-3339, ZK186619,
PTK787/ZK 222584, VX-745, PD 184352, rapamyxin, 40-O-(2-hydroxyetyl)-
rapamyxin, temsirolimus, AP-23573, RADO001, ABT-578, BC-210, LY294002,
1Y292223, 1.Y292696, 1.Y293684, 1.Y293646, wortmannin, ZM336372, L-779,450,
PEG-filgrastim, darbepoetin, erythropoietin, yéu t6 kich thich quén thé bach cau hat,
zolendronat, prednison, cetuximab, yéu t kich thich quén thé bach cau hat dai thuc bao,
histrelin, interferon alfa-2a dugc PEG hoa, interferon alfa-2a, interferon alfa-2b dugc
PEG hoa, interferon alfa-2b, azacitidin, PEG-L-asparaginaza, lenalidomit, gemtuzumab,
hydrocortison, interleukin-11, dexrazoxan, alemtuzumab, axit all-transretinoic,
ketoconazol, interleukin-2, megestrol, hat cai nito, metylprednisolon, ibritgumomab
tiuxetan, androgen, dexitabin, hexametylmelamin, bexaroten, tositumomab, arsenic
trioxit, cortison, editronat, mitotan, xyclosporin,. daunorubixin liposom, Edwina-
asparaginaza, stronti 89, casopitant, netupitant, chit d6i khang thu thé NK-1,
palonosetron, aprepitant, diphenhydramin, hydroxyzin, metoclopramit, lorazepam,
alprazolam, haloperidol, droperidol, dronabinol, dexamethason, metylprednisolon,
procloperazin, granisetron, ondansetron, dolasetron, tropisetron, pegfilgrastim, epoetin
alfa va darbepoetin alfa, ipilumumab, vemurafenib, chét rc ché FLT-3, chit trc ché
VEGEFR, chét ttc ché EGFR TK, chét trc ché aurora kinaza, chit didu bién PIK-1, chat
trc ché Bel-2, chét e ché HDAC, chét trc ché c-MET, chét tre ché PARP, chit (e ché
Cdk, chit trc ché EGFR TK, chit trc ché IGFR-TK, khang thé khang HGF, chét tc ché
PI3 kinaza, chét trc ché mTOR, chét trc ché AKT, chit trc ché JAK/STAT, chét trc ché
diém kiém tra-1 hodc 2, chit trc ché kinaza két dinh cuc bd, chét tic ché Map kinaza
(MEK), khéng thé bay VEGF, va hdn hgp cla ching.

20. Dugc phdm theo diém bat ky trong s6 cac diém tir 4 dén 19, trong d6 dugc pham

nay c6 thé thich hop dé giai phong cham hodc giai phong kéo dai.
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