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Linh vwe ky thuit dwgc dé cap

Séng ché dé cap dén td hop cuia chét G ché Mcl-1 cing v6i tac nhan chdng ung
thu thir hai, trong d6 tic nhan chéng ung thu thit hai duge Iya chon tir cdc antraxyclin
(nhu idarubicin, daunorubicin...), Xytarabin (cling dugc biét 1a xytosin arabinosit hoic
ara-C) va c4c tic nhan 1am giam metyl hoa (nhw decitabin, azacitidin...). Sang ché dé
cap dén t6 hop cia chét tc ché Mcl-1 cing véi tac nhan chéng ung thu thitr hai, trong
do tac nhan chéng ung thu the hai dugc lya chon tir idarubicin, daunorubicin,
mitoxantron, Xytarabin, decitabin, azacitidin va guadecitabin, cu thé hon 1a idarubicin,
daunorubicin, xytarabin, decitabin va azacitidin. Sang ché cling bdc 10 viéc st dung td
hop néu trén trong didu tri ung thu, cu thé 1 ung thu méu, va cu thé hon 14 bénh bach
cau cﬁp dong tiy (acute myeloid leukemia - AML), cac hdi ching 161 loan sinh ty,
bénh bach ciu cdp dong lympho (acute lymphocytic leukemia - ALL) va u lympho.

Séang ché ciing dé cap dén cac dugc pham thich hop dé ding trong céc t6 hop nay.

Su ¢6 mat cua nhiéu dot bién thu dugc & nhiéu dong vo tinh trong mdi trudng
hop AML khién cho quan niém vé su hudng dich chon loc thanh cong dac bi€t kho
khan. Sang ché nay d& xuit quan niém rang, cic bénh ung thu véi cac hdn hop phén tir
da dang va da dong c6 thé duge didu tri thanh cong bang t6 hop cla chat e ché Mcl-1
va thube giy doc té bao c6 kha ning kich hoat mét cach hiéu qua qua trinh té bao chét
theo chuong trinh theo cich ngau nhién, bang cach d6 din dén su chét té bao trén dién
rong cua cac té bao ung thu vuot xa sy dat dugc béng cach st dung hoda liéu phap bé‘mg
chit tc ché Mcl-1 hoic hoa liéu phap theo tiéu chuin chim séc (standard-of-care -
SOC) mét cach riéng bi¢t. Phuong phap tiép can nay co thé dan dén gia tang toc do
thuyén giam va gia ting giai quyét mtc do con bénh tdi thiéu trong co s¢ hoa ligu
phéap gdy dap Gng va phuong phap nay co thé dan dén giam ty 1& tai phat bénh va gia
tang t¥ 1¢ chita khéi hoan toan trong AML lam vi du. AML dugc dé xuat 1a mau minh
hoa nho kha ning do dugc vé mit dinh lugng cac thay d6i vé thanh phan dong v tinh
hang loat bing viéc xt 1y nho sir dung k¥ thust PCR va RT-qPCR s6 hoa.
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Céc chét trc ché Mcl-1 khi duge két hop v6i héa liéu phap SOC lidu thap co thé
tang cuong su hudng dich cua cac té bao gbc va té bao dau dong bénh bach cau bang
cach lam gidm ngudng gay chét theo chuong trinh. Phuong phap tiép can nay co thé
duoc sir dung trong thiét 1ap diéu tri sau khi thuyén giam dudi dang phuong phép tri
lidu duy tri dé loai trir cac té bao gdc AML con lai va cc dong té bao gbc tién ung thur
bach ciu bao gdm cac bét thuong vé phan tir va di truyén hoc té bao da dang. Nguyén
1y chimg minh sy ti€t trir cac té bao dau dong ung thu bach ciu va tién ung thu bach
cAu s& dugc chirmg minh bang viéc 1am gidm cac mitc d§ con bénh t6i thiéu dong vo
tinh hoac cac dong tién ung thu bach cau khi dugc do trong cac té bao don nhan biét
héa trong thiét 14p diéu tri sau thuyén gidm sau khi tiép xuc véi cac chét rc ché Mcl-1

két hop véi hoa lidu phap SOC.
Tinh trang ky thuit cia sang ché

Qua trinh gdy chét theo chuong trinh 1 con duong giy chét té bao duoc diéu
hoa & mirc cao ma qua trinh nay dugce khoi du bang cac tac nhan kich thich gay doc té
bao khac nhau, bao gdm kich ng gy ung thu va céc tc nhan hoa tri liéu. Nhan thay
rang, su thoat khoi qué trinh chét theo chuong trinh 1a d4u hiéu xac nhan ung thu va
hiéu qua cua nhiéu tac nhan hoa tri liéu tiry thudc vao su hoat hoa con duong ty thé noi
sinh. Ba phan nhom riéng biét cla céc protein ho Bcl-2 kiém so4t con duong gy chét

theo chuong trinh ndi sinh:

(i) cac protein chi c6 BH3 tién gy chét theo chuong trinh (thé trong dong Bcl-
2 3); (ii) c4c thanh phin tién song s6t nhu ban than Bel-2, Bel-xl, Bel-w, Mcl-1 va Bel-
2al; va (iii) cac protein tadc dong tién gdy chét theo chuong trinh BAX va BAK
(Czabotar et al., Nature Reviews Molecular Cell Biology 2014, 15, 49-63). Su biéu
hién qua muc cua cic thanh phan khang giy chét theo chuong trinh ctia ho Bel-2 dugc
quan sat thdy trong nhiéu bénh ung thu, dic biét 1a trong cac bénh mau 4c tinh nhu u
lympho té bao vo (MCL), u lympho thé nang/u lympho té bao B 16n lan tda
(FL/DLCL) va bénh da u tiy (Adams and Cory, Oncogene 2007, 26, 1324-1337). Sy
trc ché duoc 1y cia cac protein khang gy chét theo chuong trinh Bcl-2, Bel-x1, Bel-w
va Mcl-1 bang cac thubc bat chudc BH3 dugc phat trién gan day nhu ABT-199
(venetoclax), ABT-263 (navitoclax) va S63845 da xuét hién nhu mot chién lugc diéu

tri dé cam Ung qua trinh gay chét theo chuong trinh va dan dén su thoai bién khéi u
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trong ung thu (Zhang et al., Drug Resist. Updat. 2007, 10, 207-217; Kotschy et al.,
Nature 2016, 538, 477-482). Tuy nhién, céc co ché cua tinh khang dbi voi cac chat bat
chuéc BH3 da duoc quan sat (Choudhary et al., Cell Death and Disease 2015, 6,
e1593) va viéc sir dung céc liéu phap diéu tri két hop co thé cai thién hiu qua va sy tri

hoin hodc tham chi loai bé su phat trién tinh khéng.

Bénh bach ciu cap dong tiiy (AML) la bénh ung thu mau gy tir vong nhanh
chéng xuét phat tir su bién nap dong cua cac té bao gbc tao méau dan dén liét chirc nang
tuy binh thuong va tir vong do cac bién chimg tir giam sau toan b huyét cau. AML
chiém 25% trong tdng s6 cac bénh bach cAu & ngudi 16n, v6i ty 16 mac bénh cao nhat
xult hién tai M§, Uc va chdu Au (WHO. GLOBOCAN 2012. Estimated cancer
incidence, mortality and prevalence worldwide in 2012. International Agency for
Research on Cancer). Trén toan cau, c6 khoang 88000 ca mic méi duoc chan doan
hang ndm. AML tiép tuc c6 ty 18 sbng s6t thip nhat trong tdng sb cac bénh bach cau,

v6i ty 18 séng s6t 5 nam ky vong chi 24%.

Céc liéu phép tri liéu hién nay trong diéu tri AML bao gém viéc st dung
xytarabin riéng r€ hoac két hop véi antraxyclin nhu daunorubicin hodc idarubicin.
Piéu tri bang xytarabin lidu thap va céac chéat khir metyl nhu azacitidin va decitabin
cling dugc khuyén cdo & dang cac lwa chon cip do thdp ddi voi cac bénh nhan khong
du tiéu chuin dung héa lidu phap ting lidu (Dohner et al., DOI 10.1182/blood-2016-
08-733196). Mic du lidu phap diéu tri tiéu chuin di véi AML (xytarabin khi két hop
v6i antraxyclin) da duogc thai nghén hon 4 thip ky truée, nhung viéc dua céac liu phap
diéu tri huéng dich thanh cdng vao bénh nay van con 1a muc tiéu chua dat duoc. Quan
niém vé liéu phap diéu tri huong dich trong AML d bi can tr& bdi nhan thirc rang,
bénh nay phat trién & dang phan bac da dong, vdi su phat trién nhanh cac dong phu
gdy bénh bach ciu 1 nguyén nhéan chinh gdy ra tinh khang thubc va su tai phat bénh
(Ding et al., Nature 2012, 481, 506-510). C4c nghién ctru trén lam sang gan day da
chirng minh tinh hiéu qua cua cac chat tc ché Bel-2 trong diéu tri AML (Konopleva et
al., American Society of Hematology 2014, 118).

VAn ¢6 nhu cu vé cac phuong thire diéu tri va liéu phap diéu tri méi trong didu
tri ung thu mau, cu thé 1a AML, c4c hoi chimg r6i loan sinh tiy, ALL va u lympho, va

cu thé hon 1a trong diéu tri AML. Séng ché dé cap dén td hop méi cia chét trc ché

_4-
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Mecl-1 va tac nhan chéng ung thu thtt hai, trong d6 tac nhén chéng ung thu thir hai
dugc lwa chon tir cac antraxyclin, xytarabin va cac tdc nhan lam gidm metyl hoéa, cu
thé hon 1a idarubicin, daunorubicin, mitoxantron, xytarabin, decitabin, azacitidin va
guadecitabin, va tdt hon nita 1a idarubicin, daunorubicin, xytarabin, decitabin va
azacitidin. Két qua chimg minh rang, chét trc ché Mcl-1 két hop véi tac nhan chéng
ung thu thir hai, trong do6 tdc nhén chéng ung thu thir hai dugce lya chon tir idarubicin,
xytarabin va decitabin twong tac theo kiéu hiép lyc trong cac dong té bao AML (Fig. 1;
cac bang 3, 4 va 5). Céc tac gia sang ché ciing chimg minh rang, t& hop cla chat trc
ché Mcl-1 cung véi tic nhan chéng ung thu th hai, trong d6 tac nhén chéng ung thu
thr hai duoc lua chon tir idarubicin hodc decitabin thé hién hoat tinh hiép luc tién gay
chét té bao theo chuong trinh trong cac mau bi AML tién phat ¢ nguoi (cac Fig. 2 va
6; bang 6). Cac tac gia sang ché ciing chimg minh rang, mot tp hop phu gdm cac miu
AML tién phét nhay véi t6 hop clia chét e ché Mcl-1 véi xytarabin trong khi d6 céac
té bao tién than CD34+ ngudi binh thuong khang lai cing liéu lugng tuong tur (Fig. 3).
Céc tac gia sang ché ciing chiing minh rang, chat e ché Mcl-1 két hop véi decitabin
dugc dung nap tot ma khong bi giam khéi luong trong qué trinh diéu tri va do d6, lam
tang hoat tinh chéng lai AML trén ngudi & mau ghép ngoai lai ngudn gbc tir ngudi
bénh in vivo (cac Fig. 4, 5 va 6). Sau cung, cac tdc gid ching minh rang, to hop cla
chét trc ché Mcl-1 véi xytarabin c6 thé mang lai loi ich trong diéu tri cho cac bénh

nhan ALL (bang 7).
Ban chit ky thuit ciia sing ché
Séang ché d& cap dén t6 hop bao gbm:

(a) chét tc ché Mcl-1 ¢6 cong thire (I):
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D

trong do:

¢ D 1a nhom xycloalkyl, nhém heteroxycloalkyl, nhom aryl hodc nhom

heteroaryl,
¢ E la vong furyl, thienyl hoac pyrolyl,
¢ X1, X3, X4 va Xs doc 1ap voi nhau 1a nguyén tir cacbon hodc nguyén tir nito,

¢ X3 1anhém C-Ras hodc nguyén tir nito,
¢ ¢ ! cOnghiaring, vong la vong thom,

¢ Y languyén t nito hodc nhom C-Rs,
¢ Zlanguyén t nito hodc nhom C-Ry,

¢ R; 1a nguyén tt halogen, nhém (Ci-Ce)alkyl mach thang hoic mach nhénh,
nhom (C,-Ce)alkenyl mach théng ho#c mach nhanh, nhém (C,-Ce)alkynyl mach
thang hoic mach nhénh, nhom (Ci-Ce)polyhaloalkyl mach thing hodc mach
nhanh, nhém hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhém (Ci-Ce)alkoxy mach
thang hodc mach nhanh, nhém -S-(C1-Cs)alkyl, nhém xyano, nhém nitro, -Cys,
-alkyl(Co-Ce)-NR11R11’, -O-alkyl(Ci-Cs)-NR11R11’, -O-alkyl(Ci-Ce)-Ri2, -C(O)-
ORy1, -O-C(0)-Ri11, -C(O)-NRiiR11’, -NR11-C(0)-R11’°, -NR11-C(O)-OR1y’, -
alkyl(C1-C6)-NR11-C(O)-R11’, -SO2-NR11R11°, hodc -SO»-alkyl(Ci-Cs),

-6-
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¢ Ry, Rs, R4 va Rs doc 1ap vé6i nhau 1a nguyén tit hydro, nguyén tir halogen, nhom
(C1-Ce)alkyl mach thing hodc mach nhénh, nhém
(C2-Ce)alkenyl mach thang hodc mach nhéanh, nhom (C»-Ce)alkynyl mach thang
hodc mach nhanh, (C;-Cs)polyhaloalkyl mach thang hodc mach nhanh, nhém
hydroxy, nhom hydroxy(C1-Ce)alkyl, nhom (C1-Ceo)alkoxy
mach théng hoic mach nhanh, nhém -S-(C;-Ce)alkyl, nhém Xyano, nhom nitro,
-alkyl(Co-Cs)-NR11R11’, -O-Cyx, -alkyl(Co-Ce)-Cy1,
-alkenyl(C,-Cs)-Cyn, -alkynyl(C,-Ce¢)-Cy1, -O-alkyl(Ci-Cs)-NR11R 117,
-0-alkyl(Ci-Ce)-Ri2, -C(0)-ORy1, -O-C(O)-Ri1, -C(O)-NRiR11’, -NR11-C(0)-
Rir’, -NR11-C(0)-ORyy’, -alkyl(Ci-Cs)-NR11-C(O)-Ri1’, -SO2-NRiiR11’, hodc
-SO,-alkyl(C;-Cs),

hoic céc phan tir thé cia cap (R1, R2), (R2, R3), (R3, Ra), (R4, Rs) cling v6i cac
nguyén tir cacbon mang chung tao thanh vong thom hodc khong thom bao gbm
tr 5 dén 7 canh vong, vong nay co thé chira tir 1 dén 3 nguyén tir khac loai
dugce lua chon tir oxy, luu huynh va nito, can hiéu ring, vong thu duogc c6 thé
dugc thé boi tir 1 dén 2 nhém duge lya chon tr halogen, (Ci-Ce)alkyl, -
alkyl(Co-Cs)-NR11R1;1°, -NR 3R 13, -alkyl(Co-Cs)-Cy1 hodc oxo mach thang hoic
mach nhanh,

¢ Rs va Ry ddc 1ap vé6i nhau 1a nguyén t hydro, nguyén tir halogen, nhom (Ci-
Ce)alkyl mach thing hodc mach nhanh, nhom (C,-Ce)alkenyl mach thang hodc
mach nhanh, nhém (C»-Ces)alkynyl mach thang hoic mach nhanh, (Ci-
Cs)polyhaloalkyl mach thang hodc mach nhanh, nhém hydroxy, nhom (Ci-
Ce)alkoxy mach thing hoic mach nhénh, nhom -S-(Ci-Ce)alkyl, nhém xyano,
nhém nitro, -alkyl(Co-Ce)-NRiRi1’, -O-alkyl(Ci-Cs)-NRuiR11’, -O-Cyi, -
alkyl(Co-C¢)-Cy1, -alkenyl(C2-Ce)-Cy1, -alkynyl(Cz-Cs)-Cy1, -O-alkyl(Ci-Co)-
R12, -C(0)-OR11, -O-C(0)-Ri1, -C(0)-NR11R11°, -NR11-C(0)-Ri1’, -NR11-C(O)-
ORir’,
-alkyl(C1-C6)-NR11-C(O)-Rir’, -SO2-NR11R11°, hodc -SO»-alkyl(Ci-Ce),

hodc céc phan tir thé ctia cap (Rs, R7), khi duoc gén 1én hai nguyén tr cacbon

lién k&, cling véi cac nguyén tir cacbon mang ching tao thanh vong thom hodc
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khong thom bao gdm tir 5 dén 7 canh vong, vong nay co thé chira tir 1 dén 3
nguyén tr khac loai dugc lya chon tir oxy, luu huynh va nito, can hiéu réng,
vong thu dugce co thé duoc thé béi nhém duoce lua chon tir nhom (Ci-Ce)alkyl
mach théng hodc mach nhanh, -NRi3R13’, -alkyl(Co-Cs)-Cy1 hodc an oxo,

W 13 nhém -CHj-, nhom -NH- hodc nguyén tir oxy,

Rs 1a nguyén tir hydro, nhém (Ci-Cs)alkyl mach thang hoic mach nhanh, nhém
-CHRuRp, nhém aryl, nhém heteroaryl, nhémarylalkyl(Ci-C¢) , hodc nhém
heteroarylalkyl(Ci-Cs),

Ry 1a nguyén tir hydro, nhém (Ci-Ce)alkyl mach thing hodc mach nhanh, nhém
(C2-Ce)alkenyl mach thang hodc mach nhanh, nhém (C»-Cs)alkynyl mach thang
hodc mach nhénh, -Cy», -alkyl(C1-Cs)-Cya, -alkenyl(Ca-Ce)-Cya, -alkynyl(Ca-
Cs)-Cya, -Cy2-Cys, -alkynyl(C2-Cs)-O-Cya, -Cya-alkyl(Co-Ce)-O-alkyl(Co-Cs)-
Cys, nguyén it halogen, nhom xyano, -C(O)-Ri4, hodc -C(O)-NR14R14’,

Rio 1a nguyén t hydro, nhom (Ci-Ce)alkyl mach thang hodc mach nhanh, nhém
(C»-Cs)alkenyl mach thing hodc mach nhanh, nhém (C2-Ce)alkynyl mach thing
hodc mach nhanh, nhém arylalkyl(Cy-Cs), nhom xycloalkylalkyl(Ci-Ce), (Ci-
Ce)polyhaloalkyl, hoic -alkyl(C;-Ce)-O-Cys mach thang hodc mach nhénh,

hodc cac phﬁn t thé cua cdp (Ro, Rio), khi dugc gén 1én hai nguyén tr cacbon
lién k&, ciing v6i cac nguyén ti cacbon mang chung tao thanh vong thom hodc
khoéng thom bao goém tir 5 dén 7 canh vong, vong nay cd thé chira tir 1 dén 3

nguyén tr khac loai dugc chon tir oxy, luu huynh va nito,

Ri1 va Ryp® doc 1ap véi nhau la nguyén tir hydro, nhém (Ci-Ce)alkyl mach thing
hoic mach nhénh tuy y dugc thé, hodc -alkyl(Co-Ce)-Cy,

hodc cac phén tir thé cua cap (Ri1, Rir’) cung v6i nguyén tir nito mang ching
tao thanh vong thom hodc khong thom c6 tir 5 dén 7 canh vong, vong nay co
thé chtra, ngoai nguyén tr nito, tir 1 dén 3 nguyén tr khéac loai duge chon tir
oxy, Iuvu huynh va nito, can hiéu ring, nito ndy c6 thé dugc thé bang tir 1 dén 2
nhém 13 nguyén tr hydro, hodc nhém (C;-Ce)alkyl mach thang hoic mach

nhanh va can hiéu rang, mot hodc nhiéu nguyén tir cacbon cta cac phén tir the
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kha thi nay, c6 thé duoc doteri hoa,

Rpp 1a -Cys, -Cys-alkyl(Co-Cs)-O-alkyl(Co-Cs)-Cys, -Cys-alkyl(Co-Ce)-Cys,
-Cys-alkyl(Co-Cs)-NR11-alkyl(Co-Cs)-Cys, -Cys-Cye-O-alkyl(Co-Ce)-Cyr, -Cys-
alkyl(Co-Cg)-O-alkyl(Co-Cs)-Cys, -Cys-alkyl(Co-Ce)-Cys, -NH-C(O)-NH-Ri1,
-Cys-alkyl(Co-Cs)-NR1-alkyl(Co-Cs)-Cys, -C(O)-NRnRi1’, -NRuRi’, -ORiy,
-NR11-C(O)-R11’, -0O-alkyl(C1-Ce)-OR1y, -SO2-Ruy, -C(0)-ORu1,

_CH;

H,C_  CH; CHj; R,
Nyt / Ry7
N Ry7 N2
e Y ’ \( hoac N+\/I >
N\/' R R

Rzg /

amoni dugc dinh nghia nhu trén co thé ton tai & dang dang ion ludng tinh hoic

¢6 anion trai dau hoa tri mat,

Ris, R13°, Ris va Ris’ ddc 14p voi nhau 1a nguyén tir hydro, hodc nhom (Ci-
Ce)alkyl mach thing hodc mach nhanh tiy ¥ dugc thé,

R. 1a nguyén tr hydro hodc nhom (C;-Ce)alkyl mach thang hodc mach nhanh,
Ry 12 nhém -O-C(0)-0-R¢, nhom -O-C(0)-NRcR.’, hodc nhém -O-P(O)(ORc)2,

R. va R¢’> doc 1ap voi nhau 1a nguyén tir hydro, nhém (Ci-Cs)alkyl mach thang
hodc mach nhanh, nhém xycloalkyl, nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl, hoac
nhom (C1-Cg)alkoxycarbonyl(Ci-Ce)alkyl,

hogc cac phén tir thé ctia cap (Re, Re’) cing v6i nguyén tir nito mang chiing tao
thanh vong khong thom c6 tir 5 dén 7 canh vong, vong nay ¢ thé chua, ngoai
nguyén tu nito, tu 1 dén 3 nguyén tir khéc loai dugc chon tir oxy va nito, can
hiéu réng, nito nay c¢6 thé dugc thé bang nhom 1a nhom (Ci-Ce)alkyl mach
théng hodc mach nhanh,

Cy1, Cy2, Cys, Cys, Cys, Cys, Cy7, Cys va Cyio doc lap v6i nhau, 1a nhom
xycloalkyl, nhom heteroxycloalkyl, nhém aryl hodc nhém heteroaryl,
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hoic Cys 123 nhom heteroaryl dugc thé boi nhom duogc lwa chon tr -O-
P(0)(OR20)2; -O-P(O)(OM")2; -(CH2)p-O-(CHR13-CHR19-O)g-Ra0;  hydroxy:
hydroxy(Ci-Ce)alkyl; -(CHa2)-U-(CHa)s-heteroxycloalkyl; hodc -U-(CHa)q-
NR2iRar’,

Ris 14 nguyén tr hydro; nhém -(CH2)p-O-(CHR1s-CHR19-O)¢-Ra0; nhom (Ci-
Cs)alkoxy(Ci-Ce)alkyl mach thang hoic mach nhanh; nhém -U-(CHa)e-
NR21R»1°; hodc nhém -(CHz)-U-(CHz)s-heteroxycloalkyl,

Ris 13 nguyén tir hydro; nhém hydroxy; nhém hydroxy(Ci-Cs)alkyl; nhom -
(CH2),-U-(CHa)s-heteroxycloalkyl; nhom (CHz),-U-V-O-P(O)(OR20)2; nhém -
O-P(0)(O'M*)2; nhém -(CH2)p-O-(CHR1s-CHR19-O)¢-R20; nhom  -(CH2),-O-
C(0O)-NR2R23; hodc nhom -U-(CH2)q-NR21R21,

Ry7 1a nguyén t hydro; nhom -(CHz),-O-(CHR1s-CHR19-O)g¢-R20; nhom -O-
P(O)(OR2)2; nhém -O-P(O)(O'M")y; nhém hydroxy; nhém hydroxy(Ci-
Cs)alkyl; nhém -(CHa),-U-(CHa)s-heteroxycloalkyl; nhém -U-(CHz2)q-NR21Ra1”
hoic axit aldonic,

M 14 cation hoa tri m6t dugc dung,

U 14 lién két hodc nguyén tit oxy,

V 1a nhom -(Ch2)s-2)s- hodc nhom -C(O)-,

Ris 1a nguyén tr hydro hodc nhom (C1-Cs)alkoxy(Ci-Ce)alkyl,

Ri9 1a nguyén tit hydro hodc nhém hydroxy(Ci-Ce)alkyl,

R0 1a nguyén tit hydro hodc nhém (C;-Ce)alkyl mach thing hoic mach nhénh,

Ro1 va Ror” doc 1ap v6i nhau la nguyén ti hydro, nhém (C1-Ce)alkyl mach théng
hodc mach nhéanh, hodc nhém hydroxy(Ci-Ce)alkyl,
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hodc cac phan tir thé cta cap (Ra1, Rai’) cing v6i nguyén tir nito mang chung
tao thanh vong thom hodc khong thom coé tir 5 dén 7 canh vong, vong nay c6
thé chtra, ngoai nguyén tir nito, tir 1 dén 3 nguyén tir khac loai dugc chon tir
oxy, luu huynh va nito, can hiéu rang, vong thu dugc c6 thé dugc thé bang
nhém 13 nguyén t¢ hydro hodc nhom (Ci-Ce)alkyl mach thing hodc mach
nhénh,

Ry, 12 nhom (Ci1-Ce)alkoxy(Ci-Ce)alkyl, nhém -(CHz2)p-NR24R24’, hodc nhom
-(CH2)p-O-(CHR13-CHR19-O)q-Ra0,

Ry; 12 nguyén tir hydro hodc nhom (C1-Cs)alkoxy(Ci-Ce)alkyl,

hogc cac phan tir thé cia cip (R22, Ra3) cing v6i nguyén tir nito mang ching tao
thanh vong thom hodc khong thom bao gbm tir 5 dén 18 canh vong, vong nay
c6 thé chira, ngoai nguyén tr nito, tr 1 dén 5 nguyén ti khac loai dugc Iua chon
tr oxy, luvu huynh va nito, can hiéu ré‘lng, vong thu dugc co thé duoc thé bai
nhém 13 nguyén t& hydro, nhém (Ci-Ce)alkyl mach thang hodc mach nhénh
ho#c nhém heteroxycloalkyl,

Ros va Rog® ddc 1ap voi nhau 1a nguyén tir hydro hoac nhom (Ci-Ce)alkyl mach
théng hodc mach nhénh,

hodc cac phan tir thé ciia cip (Ras, R24”) cling v6i nguyén tir nito mang ching
tao thanh vong thom hodc khong thom co tur 5 dén 7 canh vong, vong nay co
thé chira, ngoai nguyén t nito, tir 1 dén 3 nguyén ti khac loai dugc chon tir
oxy, luvu huynh va nito, can hiéu ring, vong thu dugc c6 thé dugc thé bang
nhém 13 nguyén t¢ hydro hodc nhém (Ci-Ce)alkyl mach thang hozc mach
nhénh,

Ros 14 nguyén tir hydro, nhém hydroxy, hodc nhom hydroxy(Ci-Ce)alkyl,

Ros 12 nguyén tir hydro, nguyén tir halogen, nhém (Ci-Ce)alkyl mach thang hoic

mach nhanh, hoac nhom xyano,
R27 1a nguyén tit hydro hodc nhém (Ci-Ce)alkyl mach thang hodc mach nhénh,

Rys 13 nhéom -O-P(O)O)(O), nhém -O-P(O)(O)(ORz), nhém -O-
P(O)OR3)(OR3’), nhém -O-SO»-O7, nhém  -O-SO»-ORs,  -Cyu,
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nhém -0-C(0)-Ras, nhém -0-C(0)-ORz hodc nhém -O-C(0)-NRasRao’;

Ry va Ryy’, doc 1ap v6i nhau, 12 nguyén tr hydro, nhém (Ci-Ce)alkyl mach
théng hoic mach nhidnh hodc nhém amino(C1-Ce)alkyl mach théng hoac mach
nhanh,

R30 va R3o” ddc 1ap vé6i nhau 1a nguyén tir hydro, nhom (Ci-Ce)alkyl mach thang
hodc mach nhanh hodc nhom arylalkyl(Ci-Ce),

n 12 s6 nguyén bang 0 hoic 1,
pla s6 nguyén bang 0, 1 hoic 2,
q 12 s6 nguyén bang 1, 2, 3 hoic 4,

rva s doc 1ap 14 sé nguyén bang 0 hoic 1,

trong do:

"aryl" 1a nhém phenyl, naphtyl, biphenyl, indanyl hogc indenyl,

"heteroaryl" 1a nhom mét vong hodc hai vong béat ky c6 tir 5 dén 10 canh vong,
c6 it nhat mot gbe thom va chua tir 1 dén 3 nguyén tir khéc loai dugc chon tir

oxy, luu huynh va nito,

"xycloalkyl" 12 nhém vong cacbon khong thom mot vong hodc hai vong bét ky

chira tir 3 dén 10 canh vong,

“heteroxycloalkyl” 12 nhém vong cacbon khong thom mot vong hodc hai vong
bét ky chira tir 3 dén 10 canh vong, va chira tir 1 dén 3 nguyén t khac loai dugc
chon tir oxy, luu huynh va nito, chung co thé gdm cac hé vong ngung tu, nbi

cau hodc spiro,

céc nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc dinh nghia nhu vay va

alkyl, alkenyl, alkynyl, alkoxy, c6 thé dugc thé boi tir 1 dén 4 nhém duoc lya chon tir
nhom (C;-Ce)alkyl mach thang hodc mach nhanh thy y dugc thé, nhom (Cp-Ce)alkenyl

mach thing hodc mach nhénh tuy y dugc thé, nhom (C,-Ce)alkynyl mach thang hoac

mach nhanh tuy y dugce thé, (Ci-Ce)alkoxy mach thang hodc mach nhénh tuy y dugc

thé, (C1-Cs)alkyl-S- tiry y duge thé, hydroxy, oxo (hodc N-oxit khi thich hop), nitro,
xyano, -C(0)-OR’, -O-C(O)-R’, -C(0)-NR'R”, -NR'R”, -(C=NR’)-OR”, (Ci-
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Ce)polyhaloalkyl mach thang hozc mach nhanh, triflometoxy, hoéc halogen, cén hiéu
rang, R’ va R*’ doc 1ap vdi nhau la nguyén tr hydro hogc nhom (C1-Ce)alkyl mach
thang hodc mach nhanh tiy y dugc thé, va can hiéu rang, mot hoac nhiéu trong sb céc
nguyén tir cacbon cua cac phén tir thé kha thi & trén, c6 thé dugc doteri hoa,
hodic cac chit dong phan dbi anh, chit dong phan khong d6i quang hoic chit dong
phén atrop cia ching, hodc cac mudi cong cua chiing véi axit hodc bazo dugc dung,
va (b) tic nhan chéng ung thu thit hai, trong d6 tic nhan chong ung thu thi hai duge
lwa chon tir cac antraxyclin, xytarabin va cac tac nhan lam giam metyl hoa,
dé dung ddng thoi, lién tiép hoic riéng ré.

Céc hop chat c6 cong thie (I) néu trén, quy trinh téng hop chiing, viéc st dung
chiing trong diéu tri ung thu va dugc phim chira chiing, dwgc mo ta trong cic tai liéu
WO 2015/097123, WO 2016/207216, WO 2016/207217, WO 2016/207225,

WO 2016/207226, va WO 2017/125224, ndi dung ctia céc tai liéu néu trén dugc két
hop tham khao trong sang ché nay.

Theo khia canh thir nhét, sang ché dé cap dén t6 hop bao gbm:

(2) chét trc ché Mecl-1 ¢6 cong thirc (II), trudng hop cu thé cua chit e ché Mcl-
1 ¢6 cong thirc (I):

Re g,

(ID)

trong do:

¢ 7 languyén t nito hodc nhom C-Ra,
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¢ R; 1a nhém (Ci-Ce)alkyl mach thiang hodc mach nhanh, nhom (C»-Ce)alkenyl
mach thing hodc mach nhanh, nhom (C2-Cg)alkynyl mach thang hoic mach
nhanh, nhém (Ci-Ces)alkoxy mach thang hoic mach nhéanh, nhém -S-(Ci-
Cs)alkyl, (Ci-Cg)polyhaloalkyl mach thang hodac mach nhanh, nhom hydroxy,
xyano, -NR11R11°, -Cys hodc nguyén tir halogen,

¢ Ry, R va Ry doc 1ap v6i nhau 1a nguyén tir hydro, nguyén tir halogen, nhom
(C1-Ce)alkyl mach thing hoic mach nhénh, nhom (Cz-Ce)alkenyl mach thing
hoic mach nhanh, nhém (C,-Cs)alkynyl mach thiang hoac mach nhéanh, nhom
(C1-Cs)polyhaloalkyl mach thing hodc mach nhénh, nhém hydroxy, nhém (Ci-
Ce)alkoxy mach thing hodc mach nhénh, nhom -S-(Ci-Ce)alkyl, nhém xyano,
nhém nitro, -alkyl(Co-Ce)-NR1iR11’, -O-Cy1, -alkyl(Co-Ce)-Cy1, -alkenyl(Co-
Ce)-Cyy, -alkynyl(C2-Ce)-Cy1, -O-alkyl(C1-Ce)-Ri2, -C(0)-OR11, -O-C(O)-Ruy, -
C(O)-NRyRi1’, -NR1i-C(O)-Rir’, -NR1i-C(0)-ORyr’,  -alkyl(Ci-Ce)-NRui-
C(0)-R11°, -SO2-NRy1R11’, hodc -SO»-alkyl(C1-Cs),

hodc phan tir thé cua mot trong sb cac cap (Ra, Rs3), (Rs, Ry4) cung véi cac
nguyén tir cacbon mang ching tao thanh vong thom hoac khong thom co tu 5
dén 7 canh vong, vong nay c6 thé chira tr 1 dén 3 nguyén tir khac loai duoc
chon tir oxy, luu huynh va nito, can hiéu ring, vong thu dugc co thé dugc thé
bang nhém duogc chon tir nhém (Ci-Ce)alkyl mach thang hodc mach nhénh,
-NR;3R13°, -alkyl(Co-Cs)-Cy1 hodc oxo,

¢ Rg va Ry doc 1ap véi nhau 1a nguyén tir hydro, nguyén t halogen, nhom (Ci-
Ce)alkyl mach thang hodc mach nhéanh, nhém (Cz-Ce)alkenyl mach thang hoic
mach nhanh, nhém (Ca-Ce)alkynyl mach thang hodc mach nhanh, (Ci-
Ce)polyhaloalkyl mach thang hodc mach nhanh, nhém hydroxy, nhém (Ci-
Ce)alkoxy mach thing hodc mach nhanh, nhém -S-(Ci-Ce)alkyl, nhom xyano,
nhém nitro, -alkyl(Co-Ce)-NRiiR11’, -O-Cyi, -alkyl(Co-Ce)-Cy1, -alkenyl(Co-
Cs)-Cy1, -alkynyl(C2-Cs)-Cy1, -O-alkyl(Ci-Ce)-Ri2, -C(0)-OR11, -O-C(O)-Ruy, -
C(O)-NRyR11’, -NR11-C(0)-Rir’, -NRi-C(0)-OR1’,  -alkyl(Ci-Co)-NRui-
C(0)-R11’, -SO2-NR11R11’, hodc -SO2-alkyl(Ci-Ce),

hodc céc phan tir thé caa cip (Re, R7), khi duge gin 1én hai nguyén tr cacbon
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lién k&, cung vé6i cac nguyén tr cacbon mang chung tao thanh vong thom hodc

" khong thom bao gdm tir 5 dén 7 canh vong, vong nay c6 thé chira tir 1 dén 3
nguyén tir khac loai dugc lya chon tir oxy, luu huynh va nito, can hiéu rang,
vong thu dugce co thé duge thé boi nhém duoc lwa chon tir nhém (Ci1-Ce)alkyl
mach théng hodc mach nhanh, -NR13R13’, -alkyl(Co-Ce)-Cy1 hoac an oxo,

¢ Rslanguyén tir hydro, nhém (Ci-Cs)alkyl mach thang hoic mach nhanh, nhém
aryl, nhom heteroaryl, nhom arylalkyl(Ci-Cs) , hodc nhoém heteroarylalkyl(Ci-
Ce),

¢ Ry 1a nhom (Ci-Ce)alkyl mach thang hodc mach nhanh, nhém (Cz-Ce)alkenyl
mach théng hodc mach nhanh, nhém (Cz-Ce)alkynyl mach th'fmg hoac mach
nhanh, -Cyz, -alkyl(Ci-Ce)-Cy2, -alkenyl(C2-C¢)-Cya, -alkynyl(C2-Cs)-Cya, -
Cy2-Cys, -alkynyl(Cz-Ce)-O-Cya, -Cy»-alkyl(Co-Cs)-O-alkyl(Co-Cs)-Cys,
nguyén tir halogen, nhoém xyano, -C(O)-Rus, hodc -C(O)-NR1aR14’,

¢ Ry vaRyy’ doc 1ap voinhau 12 nguyén tir hydro, nhém (C1-Ce)alkyl mach thing
hodc mach nhanh tuy y dugce thé, hoic -alkyl(Co-Cs)-Cy1,

hodc cac phan tir thé cua cap (Ri1, Ri1’) cing v6i nguyén ti nito mang chung
tao thanh vong thom hodc khong thom coé tir 5 dén 7 canh vong, vong ndy ¢
thé chira, ngoai nguyén tr nito, tir 1 dén 3 nguyén tir khac loai duge chon tir
oxy, luu huynh va nito, can hiéu rang, nito nay c6 thé dugc thé bang nhom 14
nguyén tit hydro, hodc nhém (C;-Ce)alkyl mach thang hodc mach nhanh va can
hiéu rang, mot hodc nhiéu nguyén ti cacbon cla cac phan tir thé kha thi nay, co

thé dugc doteri hoa,

¢ Rpp 1a -Cys, -Cys-alkyl(Co-Cs)-Cys, -Cys-alkyl(Co-Ce)-O-alkyl(Co-Ce)-Cys,
-Cys-alkyl(Co-Cs)-NR11-alkyl(Co-Cs)-Cys, -Cys-Cys-0O-alkyl(Co-Ce)-Cy,
-C(0)-NR11R11’, -NRiiRi1’, -ORi1, -NRpi-C(O)-Rir’, -O-alkyl(Ci-Ce)-ORi1,
-SO,-Ri1, -C(0)-OR11, hodc -NH-C(O)-NH-R11,

¢ Ris, Ri3’, Ris va Ryg” ddc 1ap voi nhau 1a nguyén tir hydro, hodc nhom (Ci-
Ce)alkyl mach thang hodc mach nhénh tuy y dugc thé,

¢ Rys la nguyén tir hydro, nhém hydroxy, hodc nhom hydroxy(Ci-Ce)alkyl,
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¢ Cy1, Cya, Cys, Cys, Cys, Cy7 va Cys ddc 1ap vé6i nhau, 1a nhém xycloalkyl,
nhém heteroxycloalkyl, nhém aryl hodc nhom heteroaryl,

¢ nla sb nguyén bang 0 hoac 1,
trong do:
"aryl" 1a nhom phenyl, naphtyl, biphenyl, indanyl hodc indenyl,

"heteroaryl" 1a nhém mot vong hoac hai vong bét ky ¢6 tir 5 dén 10 canh vong,
c6 it nhit mot gbe thom va chira tir 1 dén 3 nguyén ti khéc loai dugc chon tix

oxy, luu huynh va nito,

- "xycloalkyl" 1a nhém vong cacbon khong thom mot vong hodc hai vong bat ky

chira tir 3 dén 10 canh vong,

- “heteroxycloalkyl” 1a nhém vong cacbon khong thom mot vong hodc hai vong
bét k¥ chira tir 3 dén 10 canh vong, va chia tir 1 dén 3 nguyén ti khic loai dugc
chon tir oxy, Iuru huynh va nito, chung co thé gébm cac hé vong ngung tu, nbi

cau hodc spiro,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dwgc dinh nghia nhu vy va
alkyl, alkenyl, alkynyl, alkoxy, c6 thé dugc thé b&i tir 1 dén 4 nhom duoc lya chon tir
nhém (C1-Ce)alkyl mach thing hodc mach nhanh tiy ¥ duge thé, nhém (Ca-Ce)alkenyl
mach thing hoic mach nhénh tuy y dugc thé, nhém (Ca-Ce)alkynyl mach thang hoic
mach nhéanh tuy v duge thé, (Ci-Cs)alkoxy mach thang hodc mach nhénh tuy y dugc
thé, (C1-Ce)alkyl-S- tiry ¥ dugc thé, hydroxy, oxo (hodc N-oxit khi thich hop), nitro,
xyano, -C(0)-OR’, -O-C(O)-R’, -C(O)-NR'R”, -NR’R”, -(C=NR’)-OR’’, (Ci-
Ce)polyhaloalkyl mach théng ho#ic mach nhanh, triflometoxy, hodc halogen, can hiéu
rang, R’ va R*’ doc 1ap v6i nhau 12 nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach
théng hodc mach nhanh tuy y dugce thé, va can hiéu réng, mot hoac nhiéu trong sb cac

nguyén tr cacbon cua cac phan tir thé kha thi & trén, c6 thé dugc doteri hoa,

hodic cac chat dong phan ddi anh, chét dong phan khong d6i quang hoic chét dong

phén atrop clia chiing, hodc cac mudi cong clla chung véi axit hodc bazo duge dung,

va (b) thc nhan chdng ung thu th hai, trong d6 tic nhan chong ung thu thir hai

duoc lwa chon tir cac antraxyclin, xytarabin va cac tic nhan lam giam metyl hoa,
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dé ding dong thoi, lién tiép hodc riéng ré.

Theo phuong 4n thur nhét, sang ché dé cap dén t6 hop bao gdm:

(a) Hop chét 1: axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic, hoac mudi duge dung cia
no, va

(b) tac nhan chéng ung thu tht hai, trong d6 tic nhan chéng ung thu thtr hai
dugc lua chon tir cic antraxyclin, xytarabin va cdc tdc nhan lam giam metyl hoa,
dé dung ddng thoi, lién tiép hoic riéng reé.

Theo cach khéc, sang ché dé cap dén t6 hop bao gbém:

(a) Hop chét 2: axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[1-(2,2,2-
trifloetyl)-1H-pyrazol-5-ylJmetoxy } phenyl)propanoic, hoéc mudi duoc dung cia no,
va

(b) tac nhén chéng ung thu thu hai, trong d6 tic nhan chéng ung thu thtr hai
duoc lua chon tir cic antraxyclin, xytarabin va cdc tAc nhan Jam giam metyl hoa,
dé ding dong thoi, lién tiép hodc riéng ré.

Theo mot phuong an cu thé, tac nhan chdng ung thu thit hai 12 antraxyclin duoc

lua chon tir idarubicin, daunorubicin va mitoxantron, cu thé hon la idarubicin va

daunorubicin, tham chi cu thé hon nita 13 idarubicin.

Theo mét phuong 4n cu thé, tic nhan chéng ung thu thir hai 12 tic nhan lam
giam metyl hoa dugc lya chon tr decitabin, azacitidin va guadecitabin, cu thé hon 1a
decitabin va azacitidin, thdm chi cu thé hon nita 13 decitabin.

Theo mdt phuong an cu thé, tac nhan chéng ung thu thtr hai 1a idarubicin,
daunorubicin, xytarabin, decitabin va azacitidin, tot hon nita 13 idarubicin, xytarabin va
decitabin.

Theo phuong 4n khéic, sang ché d& cap dén t6 hop nhu duge mo ta & day, dé st

dung trong diéu tri ung thu, cu thé hon 1a diéu tri ung thu mau. Diéu tri AML, cé4c hoi
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chimg rdi loan sinh tily, bénh bach ciu cdp dong lympho va u lympho 1a dic biét dugc

wu tién. Cu thé hon nita, diéu tri AML 1a dugc wu tién.

Theo phuong 4n khac, sang ché boc 10 viée st dung to hgp nhu duge md ta &
day, trong san xuét thube dé diéu tri ung thu, cu thé hon 1a diéu tri ung thu mau, tham
chi cu thé hon nita 1a diéu tri AML, cac hoi chiing r61 loan sinh tuy, bénh bach ciu cép

dong lympho va u lympho.
Theo phuong 4n khac, sang ché dé cap dén thubc chira, riéng ré hodc dong thoi,
(a) chit trc ché Mcl-1 c6 cong thire (I) va

(b) téc nhan chéng ung thur thit hai, trong d6 tic nhan chéng ung thu thir hai

duoc lua chon tir cAc antraxyclin, xytarabin va cac tac nhan lam giam metyl hoa,
hodc
(a) chét trc ché Mcl-1 ¢o cong thire (1) nhu duge md ta & day, va

(b) tac nhan chéng ung thu tht hai, trong d6 tic nhan chéng ung thu thtt hai

duoc lwra chon tir cc antraxyclin, xytarabin va cac tac nhan lam giam metyl hoa,

dé ding dong thoi, 1an lugt hodc riéng &, va trong do chat ¢ ché Mcl-1 va tac nhan

chdéng ung thu thit hai dugc cung cAp v6i lugng hitu hidu dé diéu tri ung thu.

Theo phuong an khéc, sang ché boc 16 phuong phap didu tri ung thu, bao gdm

viéc ding ddng thoi rong hitu hiéu tri lidu cua:
(a) chét trc ché Mcl-1 ¢6 cong thire (I) va

(b) tac nhan chéng ung thu thi hai, trong d6 tac nhan chéng ung thu thit hai

duoc lua chon tir cac antraxyclin, xytarabin va cdc tic nhén lam giam metyl hoa,
hoac
(a) chét trc ché Mcl-1 ¢o cong thire (I1) nhu duge md ta ¢ day, va

(b) tac nhan chéng ung thu thir hai, trong d6 tic nhan chéng ung thu thtt hai

duoc lua chon tir cac antraxyclin, xytarabin va cac tdc nhan lam giam metyl hoa,

cho doi tugng can diéu tri.
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Theo phuong an khéc, chét trc ché Mcl-1 1a axit(2R)-2-{[(5S4)-5-{3-clo-2-metyl-
4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl} -6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]
oxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yljmetoxy } phenyl)propanoic (hop chét 1).

Theo phuong an khac, chit tc ché Mcl-1 13 axit (2R)-2-{[(5S4)-5-{3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[ 2,3-
d]pyrimidin-4-yljoxy}-3-(2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-
yl]metoxy } phenyl)propanoic (hop chét 2).

Mo ta van tat cac hinh vé

Fig. 1 minh hoa tac dung uc ché su phat trién t& bao minh hoa va cac ma tran
két hop co tac dung hiép ddng dé e ché sy phat trién té bao (bén tréi) va sw ic ché
qua mirc Loewe (bén phai) dugc tao ra boi hop chat 2 (chét (rc ché Mcl-1) két hop véi
idarubicin & dong té bao AML OCI-AML3 trong hai thir nghiém doc 1ap. Cac gia tri
trong khoang ma trin tac dung tr 0 (khong tc ché) dén 100 (tc ché toan phan). Cac
gia tri trong ma tran tac dung hiép déng thé hién muc do tc ché sy tang trudng cao
hon tac dung cong don Iy thuyét duoc tinh toan trén co sO tac dung don 1€ cia hop

chat 2 va idarubicin ¢ cac néng do dugce thir nghiém.

Fig. 2 minh hoa réng,té hop cua chat trc ché Mcl-1 véi idarubicin c6 hoat tinh
hiép ddng trong AML. Loat mau AML nguyén phét tir cac bénh nhan v6i cac dic tinh
phan t& va di truyén té bao khac nhau dugc U trong 48 gio véi hop chat 2 hoic
idarubicin riéng r& hodc két hop va téc dung tiéu diét LCso dwoe xéc dinh. Diéu nay thé
hién tac dung hiép dong quan thwc chét cia t6 hop ndy & mot ty 1€ rong 16n cac mau

AML nguyén phat.

Fig. 3 minh hoa hoat tinh so sanh dbi véi cac mau AML nguyén phét so véi céac
t& bao cho CD34+ khoe manh di v6i xytarabin, hop chét 2 (chét Ge ché Mel-1) va
hop chét 2 két hop véi xytarabin. Kha ning sdng s6t clia cac té bao AML va cac té bao
cho CD34+ binh thuong (dong xam) dugc chuén héa theo déi chimg chit mang sau
khi tiép xuc v6i xytarabin, hop chét 2 va hop chat 2 két hop véi xytarabin (tinh theo
nM) duge thé hién.

Fig. 4 minh hoa viéc duy tri thé trong binh thudng trong qua trinh tri liéu. Chudt
NSG dugc diéu tri bang dung dich tiém trong phic mac (IP) decitabin 0,4 mg/kg hodc
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0,8 mg/kg hodc decitabin 0,4 mg/kg hodc 0,8 mg/kg két hop voi hop chat 2 (chat G
ché Mcl-1) 25 mg/kg (IV) trong 1 tuan.

Fig. 5 minh hoa doc tinh trong mau & chudt NSG trong liéu phap diéu tri. Chuot
NSG duoc diéu tri bang dung dich tiém trong phiic mac (IP) decitabin 0,4 mg/kg hoac
0,8 mg/kg hodc decitabin 0,4 mg/kg hodc 0,8 mg/kg két hop voi hop chét 2 (chit &c
ché Mcl-1) 25 mg/kg (IV) trong 1 tudn va sb luong té bao bach cau (WBC), tiéu cau,
hemoglobin (Hb), té bao hong cau (RBC) duoc xac dinh st dung méy phéan tich mau
Hemavet.

Fig. 6 minh hoa hiéu qua vugt trdi cua decitabin két hop v6i hop chét 2 (chét e
ché Mcl-1) so véi timg tac nhan riéng biét. Chudt NRG-SG3 dugc ciy ghép bang 10°
t& bao AML (AML54). Su ghép md dugce khing dinh tai thdi diém 6 tuan bang céch
phat hién hCD45 trong méu ngoai vi. Sau do, cac nhom chudt dugc diéu tri b%lng a) thé
mang, b) hop chét 2 (chét wc ché Mcl-1) 25 mg/kg IV (x 2 ngdy) c) decitabin
0,4 mg/kg/ngay theo dudong phuc mac (IP) (x 5 ngay) hodc d) t6 hop ctia hop chét 2 +
decitabin. Chuot dugc gdy chét ém 4i vao ngay 8 sau khi diéu tri va bénh bach ciu
duoc danh gia bang nhudm dém té bao dong chay cia xuong dui rira sach thé hién ty
18 % céc té bao CD45+ ngudi, sau cac diéu tri duoc chi dinh.

MO ta chi tiét sang ché
Do d6, sang ché dé cap dén phuong an E1, td hop bao gom:

(a) chét tc ché Mcl-1 ¢6 cong thie (I):

@

trong do:

¢ D 13 nhém xycloalkyl, nhom heteroxycloalkyl, nhém aryl hodc nhém
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heteroaryl,
E 1a vong furyl, thienyl hodc pyrolyl,
X1, X3, X4 va Xs doc 1ap v4i nhau 1a nguyén tir cacbon hodc nguyén tir nito,

X, 1a nhém C-Ras hodc nguyén tit nito,
! ¢6 nghia rang, vong 1a vong thom,

Y la nguyén it nito hodc nhom C-Rs,
7 la nguyén tr nito hodc nhom C-Ra,

R; 1a nguyén t halogen, nhom (Ci-Ce)alkyl mach thang hoic mach nhanh,
nhom (Cz-Cs)alkenyl mach thang hodc mach nhéanh, nhém (Cz-Ce)alkynyl mach
thang hoic mach nhénh, nhém (Ci-Cs)polyhaloalkyl mach thing hodc mach
nhanh, nhém hydroxy, nhém hydroxy(Ci-Ces)alkyl, nhom (Ci-Cs)alkoxy mach
thing hoic mach nhénh, nhém -S-(Ci-Ce)alkyl, nhém xyano, nhoém nitro, -Cys,
-alkyl(Co-Cs)-NR11R11’, -O-alkyl(Ci-Ce)-NR1iR11°, -O-alkyl(Ci-Ce)-Ri2, -C(O)-
ORj1, -O-C(O)-Rii, -C(O)-NRiR1’, -NR1ii-C(0)-Rir’, -NR11-C(O)-ORiv’,
-alkyl(C1-Cs)-NR11-C(O)-R11’, -SO2-NR11R11°, hodc -SO»-alkyl(C1-Ce),

R», R3, R4 va Rs doc 1ap véi nhau 1a nguyén tir hydro, nguyén tir halogen, nhom
(C1-Ce)alkyl mach thang hoac mach nhénh, nhém
(C2-Ce)alkenyl mach thang hodc mach nhénh, nhém (C2-Ce)alkynyl mach thang
hodc mach nhanh, (Ci-Cs)polyhaloalkyl mach thang hoic mach nhanh, nhoém
hydroxy, nhom hydroxy(Ci-Cs)alkyl, nhém (Ci-Ce)alkoxy
mach théng hodc mach nhanh, nhom -S-(Ci-Ce)alkyl, nhém xyano, nhom nitro,
-alkyl(Co-Ce)-NR1iR11’, -O-Cyi, -alkyl(Co-Ce)-Cyi1, -alkenyl(Ca-Ce)-Cy1,
~alkynyl(C»-Cg)-Cy1, -O-alkyl(Ci-Ce)-NR1R11’, -O-alkyl(Ci-Ce)-Riz, -C(O)-
ORi1, -O-C(O)-Rii, -C(O)-NRiiRir’, -NRi1-C(O)-Rir’, -NR1i-C(0)-ORu1r’,
-alkyl(C1-C6)-NR11-C(O)-Rir’, -SO2-NR11R11°, hodc -SO»-alkyl(Ci-Ce),

hodc cac phan tir thé ctia cap (R, R2), (R2, Rs), (Rs, R4), (Rs, Rs) cling véi cic

nguyén tir cacbon mang chung tao thanh vong thom hodc khong thom bao gbm
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tir 5 dén 7 canh vong, vong nay co thé chira tir 1 dén 3 nguyén tr khac loai
dugc lua chon tir oxy, luu huynh va nito, can hiéu rang, vong thu dugc c6 thé
duogc thé bdi tr 1 dén 2 nhom duwoc lwa chon tr halogen, (Ci-Ce)alkyl,
~alkyl(Co-Ce)-NR1iR11’, -NRisR13’, -alkyl(Co-Cs)-Cy1 hodc oxo mach thing
hodc mach nhénh,

Rs va Ry doc 1ap vé6i nhau 1 nguyén tir hydro, nguyén tir halogen, nhom (Ci-
Ce)alkyl mach thang hoic mach nhanh, nhém (C»-Cs)alkenyl mach thang hodc
mach nhanh, nhém (C>-Ce)alkynyl mach thang hoic mach nhanh, (Ci-
Cs)polyhaloalkyl mach thing hoic mach nhénh, nhém hydroxy, nhém (Ci-
Cs)alkoxy mach thang hodc mach nhéanh, nhém -S-(Ci-Ce)alkyl, nhém xyano,
nhom nitro, -alkyl(Co-Ce)-NR1R11’, -O-alkyl(Ci-Ce)-NRuR1r’, -O-Cyi,
-alkyl(Co-C¢)-Cy1, -alkenyl(C2-Ce)-Cy1, -alkynyl(C2-Ce)-Cy1, -O-alkyl(Ci-Cs)-
Rz, -C(0)-ORy1, -O-C(0)-Ri1, -C(O)-NR1iR11°, -NR11-C(O)-Ri1’, -NR11-C(0)-
ORi1’, -alkyl(C1-C6)-NR11-C(O)-Rir’, -SO2-NR11R11°, hodc -SO2-alkyl(Ci-Cs),

hodc cac phan tir thé cta ciap (Rs, Ry), khi duge gin 1én hai nguyén t& cacbon
lién k&, cung véi cac nguyén tir cacbon mang ching tao thanh vong thom hoac
khong thom bao gbm tir 5 dén 7 canh vong, vong nay cd thé chua tir 1 dén 3
nguyén tir khac loai dugc lya chon tir oxy, luu huynh va nito, can hiéu ring,
vong thu duge c¢6 thé duge thé bai nhom duoc lua chon tir nhom (C1-Ce)alkyl
mach théng hoic mach nhéanh, -NRi3R13°, -alkyl(Co-Cs)-Cy1 hodc an oxo,

W 1a nhém -CHj-, nhém -NH- hodc nguyén tir oxy,
Rs 1a nguyén ti hydro, nhém (Ci-Cs)alkyl mach thing hoic mach nhanh, nhém

-CHR.Ry, nhém aryl, nhém heteroaryl, nhomarylalkyl(Ci-Cs), hodc nhom
heteroarylalkyl(C1-Ce),

Ro 13 nguyén t hydro, nhém (Ci-Ce)alkyl mach thang hoic mach nhéanh, nhém
(C2-Ce)alkenyl mach thang hoic mach nhanh, nhém (Cz-Ce)alkynyl mach thang
hodc mach nhanh, -Cys, -alkyl(Ci-Ce)-Cya, -alkenyl(C2-Ce)-Cya, -alkynyl(Ca-
Ce)-Cya, -Cyr-Cys, -alkynyl(C»-Cs)-O-Cya, -Cyz-alkyl(Co-Cs)-O-alkyl(Co-Ce)-
Cys, nguyén tir halogen, nhom xyano, -C(O)-Ri4, hodc -C(O)-NR14R14’,

Rio 12 nguyén tir hydro, nhom (C1-Ce)alkyl mach thang hoic mach nhénh, nhém
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(C2-Ce)alkenyl mach thang hoac mach nhanh, nhom (Cz-Ce)alkynyl mach thang
hodc mach nhanh, nhém arylalkyl(C1-Ce), nhém xycloalkylalkyl(Ci-Ce), (Ci-
Cs)polyhaloalkyl, hodc -alkyl(C1-Cs)-O-Cys mach thang hoic mach nhanh,

hodc cac phﬁn ttr thé cua cap (Ro, Rio), khi dugc gén 1én hai nguyén tir cacbon
lién k&, ciing v6i cac nguyén tir cacbon mang chung tao thanh vong thom hodc
khong thom bao gdm tir 5 dén 7 canh vong, vong nay co thé chira tir 1 dén 3

nguyén ttr khac loai dugc chon tir oxy, Iuu huynh va nito,

Ri1 vaRy1’ doc 1ap v6i nhau la nguyén tir hydro, nhém (C1-Ce)alkyl mach thang
hodc mach nhanh tuy y dugc thé, hoac -alkyl(Co-Cs)-Cy1,

hodc cac phén tir thé ctia cap (Ri1, Rir’) cung v6i nguyén tir nito mang chiing
tao thanh vong thom hodc khong thom co tir 5 dén 7 canh vong, vong ndy c6
thé chira, ngoai nguyén ti nito, tir 1 dén 3 nguyén ti khac loai dugc chon tur
oxy, luu huynh va nito, can hiéu ring, nito ndy c6 thé dugc thé bang tir 1 dén 2
nhém 13 nguyén to hydro, hodc nhém (Ci-Ce)alkyl mach thang hodc mach
nhanh va cin hiéu rang, méot hoic nhiéu nguyén tir cacbon cua cac phan tir thé

kha thi nay, c6 thé duoc doteri hoa,

Rz 1a -Cys, -Cys-alkyl(Co-Cs)-O-alkyl(Co-Cs)-Cys, -Cys-alkyl(Co-Cs)-Cys,
-Cys-alkyl(Co-Cs)-NR11-alkyl(Co-Cs)-Cys, -Cys-Cys-O-alkyl(Co-Cs)-Cy,
-Cys-alkyl(Co-Cg)-O-alkyl(Co-Cs)-Cys, -Cys-alkyl(Co-Ce)-Cyo, -NH-C(O)-NH-
Ri1,-Cys-alkyl(Co-Ce)-NR11-alkyl(Co-Cs)-Cys,  -C(O)-NRuiR11’,  -NRuRir’,
-ORiy1, -NRy1-C(O)-Rir’, -0-alkyl(Ci-Ce)-ORi1,  -SO2-Rii,  -C(O)-ORuy,

H,C_ CH, CH; CH,

37\ v 3 N[+ R27 R27 '/\N/
K\ \( hodc )\N+\/‘ ,
N % R,

/N\(R27 ,
Rzg /
amoni dugc dinh nghia nhu trén co thé ton tai ¢ dang dang ion ludng tinh hodc

¢0O anion trai dau hoa tri mot,

Ris, Ri3’, Rig va Rys’ doc 1ap v6i nhau 13 nguyén to hydro, hoac nhom (Ci-
Ce)alkyl mach thing hodc mach nhanh tuy y dugc thé,
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¢ R, 13 nguyén tr hydro hodc nhom (Ci-Ce)alkyl mach thing hoic mach nhénh,
¢ RjpI1anhém -0-C(0)-0-R¢, nhém -O-C(0)-NRcR¢’, hodc nhom -O-P(O)(ORe)2,

¢ R.vaR. doc 1ap voi nhau 1a nguyén t hydro, nhom (Ci-Cs)alkyl mach thang
hodc mach nhanh, nhém xycloalkyl, nhom (Ci-Ce)alkoxy(Ci-Ce)alkyl, hodc
nhém (C1-Ce)alkoxycarbonyl(C1-Ce)alkyl,

hodc cac phan tir thé cua cip (Re, Re’) cing v6i nguyén tir nito mang chiing tao
thanh vong khong thom c6 tir 5 dén 7 canh vong, vong nay co thé chira, ngoai
nguyeén tu nito, tir 1 dén 3 nguyén tir khac loai dugc chon tir oxy va nito, can
hiéu ring, nito nay c6 thé dugc thé bang nhém 1a nhém (Ci-Ce)alkyl mach

théng hoac mach nhanh,

¢ Cy1, Cys, Cys, Cys, Cys, Cys, Cy7, Cys va Cyio doc 1ap v6i nhau, 1a nhom
xycloalkyl, nhém heteroxycloalkyl, nhom aryl hodc nhém heteroaryl,

(=
,‘al»\,

hoic Cyo la nhém heteroaryl ma duoc thé bing nhém dugc chon tur
-0-P(0)(OR20)2; -0O-P(0)(O'M")2; ~(CHa)p-O-(CHR15-CHR19-O)q-R20; hydroxy:;
hydroxy(Ci-Ce)alkyl; -(CHa)-U-(CHa)s-heteroxycloalkyl; hodc -U-(CHa)g-
NR21Ra1,

¢ Ris 1a nguyén tit hydro; nhém -(CHa)p-O-(CHR13-CHR19-O)q-R20; nhom (Ci-
Ce)alkoxy(Ci-Cs)alkyl mach thang hodic mach nhénh; nhom -U-(CHa)e-
NR21R»1; hodc nhom -(CH,),-U-(CH»)s-heteroxycloalkyl,

¢ Ris la nguyén tir hydro; nhém hydroxy; nhom hydroxy(Ci-Ce)alkyl; nhém -
(CH,),-U-(CHy)s-heteroxycloalkyl; nhom (CHa)-U-V-O-P(O)(OR20)2; nhém -
O-P(0)(O'M*)2; nhém -(CH2),-O-(CHR1s-CHR19-O)q-R20; nhém  -(CH2),-O-
C(0)-NR22R23; hodc nhom -U-(CHz2)g-NR21Ro21,
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¢ Ry7 1a nguyén tr hydro; nhom -(CHa2)p-O-(CHR15-CHR19-O)g-R20; nhém -O-
P(O)(ORa0)2; nhém -O-P(O)(O'M*); nhém hydroxy; nhom hydroxy(Ci-
Ce)alkyl; nhém -(CHa)-U-(CHa)s-heteroxycloalkyl; nhém -U-(CH2)q-NR21R21”

hoac axit aldonic,
¢ M 12 cation hoa tri mot dugce dung,
¢ U lalién két hodc nguyén t oxy,
¢ Vl1anhom -(Ch2)s-2)s- hodc nhém -C(O)-,
¢ Ris 13 nguyeén tir hydro hodc nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl,

¢ Ry 1a nguyén tr hydro hodc nhém hydroxy(Ci-Ce)alkyl,

L 4

R20 12 nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach thang hodc mach nhanh,

¢ Ry vaRor’ doc 1ap voi nhau 1a nguyén tir hydro, nhom (Ci-Ce)alkyl mach thang
hoac mach nhanh, hoac nhom hydroxy(Ci-Ce)alkyl,

hodc cac phén tir thé cua ciap (Ra1, R21”) cing v6i nguyén tir nito mang chiing
tao thanh vong thom hodc khong thom c6 tur 5 dén 7 canh vong, vong nay co
thé chtra, ngoai nguyén tt nito, tir 1 dén 3 nguyén ti khac loai dugc chon tir
oxy, luu huynh va nito, can hiéu ring, vong thu dugc c6 thé duoc thé bing
nhém 13 nguyén tG¢ hydro hodc nhém (Ci-Ce)alkyl mach thang hodc mach
nhanh,

¢ Ry 13 nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl, nhom -(CH2)p-NR24R24’, hodc nhém
-(CH2)p-0O-(CHR13-CHR 19-O)q-R20,

¢ Roy; 1a nguyén tir hydro hodc nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl,
hodc céac phan tir thé ctia cap (Ra2, R23) cung v6i nguyén tir nito mang chung tao
thanh vong thom hodc khong thom bao gbm tir 5 dén 18 canh vong, vong nay
c6 thé chira, ngoai nguyén tr nito, tir 1 dén 5 nguyén ti khéc loai dugc lya chon
tir oxy, luu huynh va nito, can hiéu rang, vong thu dugc ¢ thé dugc thé béi
nhém 13 nguyén t hydro, nhom (Ci-Ce)alkyl mach thing hodc mach nhéanh
hodc nhém heteroxycloalkyl,

¢ Ros va Ryy’ doc 1ap v6i nhau 1a nguyén tir hydro hodc nhom (Ci-Ce)alkyl mach
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théng hoac mach nhénh,

hodc cac phin tir thé ciia cap (Ras, Ra4’) ciing v6i nguyén tir nito mang ching
tao thanh vong thom ho#c khong thom ¢6 tir 5 dén 7 canh vong, vong nay c6
thé chira, ngoai nguyén tr nito, tir 1 dén 3 nguyén tir khac loai dugc chon tir
oxy, Iuvu huynh va nito, can hiéu rang, vong thu dugc c6 thé duoc thé bang
nhém 13 nguyén t&¢ hydro hodc nhém (Ci-Ce)alkyl mach thang hozc mach
nhanh,

Ras 1a nguyén tr hydro, nhém hydroxy, hogc nhém hydroxy(Ci-Ce)alkyl,

Ras 13 nguyén tir hydro, nguyén tir halogen, nhém (C1-Cs)alkyl mach thang hoic

mach nhanh, hoac nhom xyano,
Ry7 1a nguyén ti hydro hodc nhém (C;-Ce)alkyl mach thang hodc mach nhénh,

Rys 1a nhém -O-P(O)O)O’), nhém -O-P(0)(O)(ORz), nhém -O-
P(O)(OR30)(OR30’), nhém -O-S02-O", nhém -O-SO2-OR30, nhém -Cyio, nhom -
0-C(0)-Ra9, nhém -O-C(0)-ORao hoge nhém -0-C(0)-NR2sR29’;

- Rao va Ry’ ddc 14p v6i nhau 1a nguyén tir hydro, nhém (Ci-Ce)alkyl mach thang

hodc mach nhanh hodc nhom amino(C;-Ce)alkyl mach théng hodc mach nhanh,

R0 va R3o’ ddc 14p véi nhau 12 nguyén tir hydro, nhém (C1-Ce)alkyl mach thang
hodc mach nhanh hodc nhom arylalkyl(C;-Ce),

n 12 s6 nguyén bang 0 hoic 1,
p 1a s6 nguyén bang 0, 1 hodc 2,
q 14 s6 nguyén bang 1, 2, 3 hoic 4,

rva s doc 1ap 1a sé nguyén bang 0 hoic 1,

trong do:

"aryl" 12 nhém phenyl, naphtyl, biphenyl, indanyl hodc indenyl,

"heteroaryl" 1a nhom mdt vong hodc hai vong b4t ky c6 tr 5 dén 10 canh vong,
c6 it nhat mot géc thom va chtra tir 1 dén 3 nguyén t& khac loai dugc chon tir

oxy, luu huynh va nito,
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- "xycloalkyl" 12 nhém vong cacbon khong thom mot vong hodc hai vong bat ky

chira tir 3 dén 10 canh vong,

- “heteroxycloalkyl” 1a nhém vong cacbon khong thom mot vong hodc hai vong
bt ky chita tir 3 dén 10 canh vong, va chira tir 1 dén 3 nguyén tir khac loai dugc
chon tir oxy, Ivu huynh va nito, ching c6 thé gdm cac hé vong ngung ty, nbi

cau hodc spiro,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc dinh nghia nhu vy va
alkyl, alkenyl, alkynyl, alkoxy, ¢ thé duogc thé boi tir 1 dén 4 nhém duoc lya chon tir
nhém (Ci-Ce)alkyl mach thing hodc mach nhanh tiy y duoc thé, nhém (C2-Ce)alkenyl
mach thing hoic mach nhénh tuy y dugc thé, nhom (C,-Ce)alkynyl mach thang hoic
mach nhanh tuy y duoc thé, (C1-Ce)alkoxy mach thang hodc mach nhanh tuy y dugc
thé, (C1-Ce)alkyl-S- tuy y dugc thé, hydroxy, oxo (hodc N-oxit khi thich hop), nitro,
xyano, -C(0)-OR’, -O-C(O)-R’, -C(O)-NR’R”’, -NR’R”’, -(C=NR’)-OR’’, (Ci-
Cs)polyhaloalkyl mach thang hoic mach nhénh, triflometoxy, hodc halogen, can hiéu
rang, R’ va R’> doc 1ap v6i nhau 1a nguyén tir hydro hodc nhom (C1-Ce)alkyl mach
théng hodc mach nhanh tuy y dugce thé, va can hiéu réng, mot hoac nhiéu trong sb cac

nguyén fir cacbon cua cac phéan tir thé kha thi & trén, c6 thé dugc doteri hoa,

hodc céc chit dong phan dbi anh, chit dong phan khong d6i quang hoic chét dong

phén atrop ctia chiing, hodc cac mudi cong clia ching v6i axit hodc bazo dugc dung,

va (b) tdc nhéan chéng ung thu tht hai, trong d6 tic nhan chéng ung thu thtt hai dugc

lva chon tir cac antraxyclin, xytarabin va cic tic nhan lam giam metyl hoa,
d8 dung ddng thoi, lién tiép hodc riéng ré.
Cac phuong an dugc liét ké khac (E) theo sang ché dugc mod ta & day. Nhan

thay rang, cac dau hi¢u néu cu thé trong mdi phuong an c6 thé dugc ket hop voi cac

dAu hiéu cu thé khéc dé tao ra cac phuong an khac theo séng ché.
E2. T6 hop theo E1, chura:

(a) chét &rc ché Mcl-1 ¢6 cong thirc (II), truong hop cu thé cua chat tc ché Mcl-

1 ¢6 cong thire (I):
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(ID)

trong do:
¢ 7 languyén ti nito hodc nhom C-Ry,

¢ R; la nhom (Ci-Cs)alkyl mach thiang hozc mach nhanh, nhom (Cz-Ce)alkenyl
mach théng hodc mach nhanh, nhém (Cz-Ce)alkynyl mach théng hoac mach
nhéanh, nhom (Ci-Ce)alkoxy mach thang hoic mach nhanh, nhém -S-(Ci-
Ce)alkyl, (Ci-Cs)polyhaloalkyl mach thing hodc mach nhanh, nhom hydroxy,
xyano, -NR11R11’, -Cys hodc nguyén tir halogen,

¢ Ro, Rz va Ry doc 1ap voi nhau 1a nguyén tir hydro, nguyén tir halogen, nhém
(C1-Ce)alkyl mach thang hoic mach nhanh, nhoém (Cz-Ce)alkenyl mach thing
hoic mach nhanh, nhom (C2-Cs)alkynyl mach théng hodc mach nhanh, nhém
(C1-Cs)polyhaloalkyl mach thing hodc mach nhénh, nhém hydroxy, nhém (Ci-
Ce)alkoxy mach thang hozc mach nhanh, nhém -S-(Ci-Ce)alkyl, nhém xyano,
nhém nitro, -alkyl(Co-Ce)-NR1iR11°, -O-Cyi, -alkyl(Co-Ce)-Cy1, -alkenyl(Ca-
Ce)-Cy1, -alkynyl(C,-Ce)-Cyi, -O-alkyl(Ci-Ce)-Riz, -C(O)-ORu1, -O-C(O)-Ruy,
-C(0)-NR1iR11’, -NRji-C(O)-Rir’, -NR1i-C(O)-ORir’, -alkyl(Ci-Ce)-NRui-
C(0)-Ri1’, -SO2-NR 1R 11, hodc -SO»-alkyl(Ci-Ce),
hodc phﬁn ttc thé clia mot trong sb cac cip (R, Rs), (R3, Ry4) clng voi céc
nguyén tir cacbon mang ching tao thanh vong thom hodc khong thom c6 tir 5
dén 7 canh vong, vong nay co thé chira tir 1 dén 3 nguyén tr khac loai dugc

chon tir oxy, luu huynh va nito, can hiéu rﬁng, vong thu dugc co thé dugc thé
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béng nhém duge chon tir nhom (Ci-Ce)alkyl mach théng hodc mach nhanh,
-NR3R13’, -alkyl(Co-Cs)-Cy1 hodc oxo,

Rs va R7 doc 1ap vé6i nhau 12 nguyén tir hydro, nguyén ti halogen, nhom (Ci-
Cg)alkyl mach thang hoic mach nhanh, nhém (C»-Cs)alkenyl mach thang hoac
mach nhanh, nhém (Ca-Ce)alkynyl mach thang hoic mach nhanh, (Ci-
Cs)polyhaloalkyl mach thang hoic mach nhanh, nhém hydroxy, nhém (Ci-
Cs)alkoxy mach thang hodc mach nhéanh, nhém -S-(Ci-Ce)alkyl, nhém xyano,
nhoém nitro, -alkyl(Co-Cs)-NRiiR11’, -O-Cy1, -alkyl(Co-Ce)-Cyi, -alkenyl(Co-
Cs)-Cy1, -alkynyl(C2-Cs)-Cy1, -O-alkyl(Ci-Ce)-Ri2, -C(O)-OR11, -O-C(O)-Ru,
-C(0O)-NR1iR11’, -NRyi-C(O)-Rir’, -NRy1-C(0)-ORur’, -alkyl(Ci-Ce)-NRii-
C(O)-Ri1’, -SO2-NR11R11’, hodc -SO2-alkyl(Ci-Ce),

hodc cac phan tir thé cua cip (Re, R7), khi duoc gin 1én hai nguyén t cacbon
lién k&, cling véi cac nguyén tir cacbon mang ching tao thanh vong thom hodc
khong thom bao gbm tir 5 dén 7 canh vong, vong nay co thé chira tir 1 dén 3
nguyén tir khac loai dugce lya chon tir oxy, luu huynh va nito, can hiéu ring,
vong thu dugc co thé dugc thé béi nhom duoce lua chon tir nhom (Ci-Ce)alkyl

mach thang hodc mach nhanh, -NR3R13’, -alkyl(Co-Ce)-Cy1 hodc oxo,

Rsg 1a nguyén ti hydro, nhom (Ci-Cg)alkyl mach thing hoic mach nhanh, nhém
aryl, nhém heteroaryl, nhom arylalkyl(C1-Ce), hodc nhém heteroarylalkyl(Ci-
Ce),

Ry 14 nhom (Ci-Ce)alkyl mach thang hodc mach nhanh, nhém (Cz-Cs)alkenyl
mach théng hodc mach nhanh, nhém (Cz-Ce)alkynyl mach théng hodc mach
nhanh, -Cyz, -alkyl(Ci-Cs)-Cy2, -alkenyl(C2-Ce)-Cy2, -alkynyl(Cz-Ce)-Cya,
-Cy»-Cys,  -alkynyl(C»-Cs)-O-Cya,  -Cyz-alkyl(Co-Cs)-O-alkyl(Co-Cs)-Cys,
nguyén tr halogen, nhom xyano, -C(0O)-Rus, hodc -C(O)-NRusR14’,

Ri1 va Ri1’ dc 1ap voi nhau 1a nguyén tir hydro, nhom (Ci-Ce)alkyl mach thang
hodc mach nhanh tuy y dugc thé, hoic -alkyl(Co-Cs)-Cy1,

hodc cac phan tir thé cua cap (Ri1, Rir’) cung v6i nguyén tir nito mang ching
tao thanh vong thom hoac khong thom co6 tir 5 dén 7 canh vong, vong nay co6

thé chira, ngoai nguyén tir nito, tir 1 dén 3 nguyén t khac loai duoc chon tir
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oxy, luvu huynh va nito, can hidu ring, nito nay co thé dugc thé bang nhom Ia
nguyén t hydro, hodc nhoém (Ci-Ce)alkyl mach thing hoic mach nhanh va can
hiéu rang, mot hozic nhiéu nguyén tir cacbon ctia cac phan tir thé kha thi nay, c6
thé dugc doteri hoa,

¢ R 1a -Cys, -Cys-alkyl(Co-Cs)-Cys, -Cys-alkyl(Co-Cs)-O-alkyl(Co-Ce)-Cys,
-Cys-alkyl(Co-Cg)-NR11-alkyl(Co-Cs)-Cys, -Cys-Cys-O-alkyl(Co-Ce)-Cy,
-C(O)-NRiRi1°, -NRiuRir’, -ORii, -NRu-C(O)-Rur’, -0O-alkyl(Ci-Cs)-OR11,
-SO;-R11, -C(0)-OR11, hodc -NH-C(O)-NH-R11,

¢ Rus, Ris’, Ris va Ryg> doc 1ap v6i nhau 1a nguyén tir hydro, hodc nhém (Ci-
Cs)alkyl mach thing hodc mach nhanh tuy y dugc thé,

¢ Rys 1a nguyén ti hydro, nhém hydroxy, hoac nhém hydroxy(Ci-Cs)alkyl,

¢ Cyi, Cya, Cys, Cys, Cys, Cy7 va Cys doc 1ap v6i nhau, 12 nhom xycloalkyl,
nhom heteroxycloalkyl, nhém aryl hoac nhom heteroaryl,

¢ nla sd nguyén bang 0 hoic 1,

trong do:
"aryl" 1a nhém phenyl, naphtyl, biphenyl, indanyl hodc indenyl,
"heteroaryl” 12 nhém mot vong hodc hai vong bat ky ¢6 tir 5 dén 10 canh vong,
c6 it nhat mot géc thom va chaa tir 1 dén 3 nguyén tir khac loai dugc chon tir
oxy, luu huynh va nito,

- "xycloalkyl" 1a nhém vong cacbon khéng thom mot vong hodc hai vong bt ky
chira tir 3 dén 10 canh vong,

- “heteroxycloalkyl” 1a nhém vong cacbon khéng thom mot vong hodc hai vong
bt ky chira tir 3 dén 10 canh vong, va chira tir 1 dén 3 nguyén ti khac loai dugc
chon tr oxy, luu huynh va nito, ching cé thé gébm cac hé vong ngung tu, nbi
ciu hoac spiro,

céc nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc dinh nghia nhu vay va
alkyl, alkenyl, alkynyl, alkoxy, c6 thé dugc thé béi tir 1 dén 4 nhém duoc lua chon tur
nhém (C1-Ce)alkyl mach thing hodc mach nhanh tiry y duge thé, nhom (Ca-Ce)alkenyl
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mach thing hodc mach nhanh tuy y dugc thé, nhom (Ca-Ce)alkynyl mach théng hodc
mach nhanh tuy y dugc thé, (C1-Ce)alkoxy mach thang hodc mach nhéanh tuy y dugc
thé, (C1-Ce)alkyl-S- tiy y dwgce thé, hydroxy, oxo (hodc N-oxit khi thich hop), nitro,
xyano, -C(0)-OR’, -O-C(0)-R’, -C(O)-NR’R”, -NR’R’’, -(C=NR’)-OR”’, (Ci-
Cs)polyhaloalkyl mach thang hodc mach nhanh, triflometoxy, hoac halogen, cén hiéu
rang, R’ va R’ doc 14p v6i nhau 1a nguyén tir hydro hodc nhom (Ci-Ce)alkyl mach
thang hodc mach nhanh tuy y dugc thé, va can hiéu rang, mot hodc nhiéu trong sb cac
nguyén tr cacbon cua cac phéan tir thé kha thi & trén, c6 thé duoc doteri hoa,

hoic cac chit dong phan dbi anh, chit dong phan khong d6i quang hodc chat dong
phén atrop cua chuing, hodc cac mubi céng clia ching véi axit hodc bazo dugc dung,
v (b) tac nhan chéng ung thu thir hai, trong d6 tac nhan chéng ung thu thir hai dugc

lua chon tir cac antraxyclin, xytarabin va cac tdc nhan lam gidm metyl hoa,
d8 dung ddng thoi, lién tiép hodc riéng reé.
E3. T hop theo E1 hodc E2, trong d6 tac nhén chéng ung thu thir hai 13 antraxyclin

duoc lua chon tir idarubicin, daunorubicin va mitoxantron, cu thé hon la idarubicin va

daunorubicin, thAm chi cu thé hon ntra 1a idarubicin.

E4. Té hop theo E1 hodc E2, trong d6 tic nhan chong ung thu thir hai 14 tic nhan lam
giam metyl hoa dugc lya chon tir decitabin, azacitidin va guadecitabin, cu thé hon 1a

decitabin va azacitidin, tham chi cu thé hon nira 1a decitabin.

E5. T6 hop theo E1 hoac E2, trong d6 tac nhan chéng ung thu thur hai dugc lua chon

tr idarubicin, daunorubicin, xytarabin, decitabin va azacitidin.

E6. T6 hop theo E1 hodc E2, trong d6 tac nhan chéng ung thu thit hai 12 idarubicin.
E7. T6 hop theo E1 hodc E2, trong d6 tac nhén chéng ung thu thit hai 1a xytarabin.

E8. T6 hop theo E1 hoidc E2, trong d6 tac nhan chéng ung thu thir hai 12 decitabin.

E9. Té hop theo E1 hoic E2, trong d6 tic nhan chéng ung thu thir hai 1a azacitidin.

E10. T4 hop theo diém bét ky trong sb cac diém tr E1 dén E9, trong d6 chét wc ché
Mcl-1 la axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
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yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl] oxy}-3-(2-{[1-(2,2,2-
trifloetyl)- 1 H-pyrazol-5-ylJmetoxy } phenyl)propanoic.

E11. T4 hop theo diém bét ky trong sd cac diém tr E1 dén E9, trong d6 chat wc ché
Mcl-1 la axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{ [2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)propanoic.

E12. T6 hop theo E1 hoic E2, bao gom:

(a) chat trc ché Mcl-1 duoc lya chon tir axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-
[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5 -flofuran-2-yl)thieno[ 2,3-d]pyrimidin-4-
ylJoxy }-3-(2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl jmetoxy} phenyl)propanoic ~ hodc
axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]Jmetoxy} phenyl)propanoic, va

(b) tac nhan chéng ung thu thir hai, trong d6 tac nhan chéng ung thu thir hai
duoc lua chon tir idarubicin, xytarabin, decitabin va azacitidin,
dé dung dong thoi, lién tiép hoac riéng ré.

E13. Té hop theo E11 hodc E12, trong d6 liéu luong cua axit (2R)-2-{[(554)-5-{3-clo-
2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-flophenyl)
thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]Jmetoxy } phenyl)propanoic trong diéu tri két hop nim trong khoang tir 25 mg dén
1500 mg.

E14. T4 hop theo E11, E12 hodc E13, trong d6 axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-
[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3 -d|pyrimidin-4-
yl]oxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic dugc
diing trong diéu tri két hop mdi tudn mot lan.

E15. T hop theo diém bét ky trong sé cac diém tir E1 dén E14, trong d6 chit irc ché
Mecl-1 dugce dung theo dudng udng.

E16. T4 hop theo diém bét ky trong sd cac diém tir E1 dén E14, trong d6 chét tGc ché
Mcl-1 duge dung theo duong tinh mach.
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E17. T4 hop theo phuong 4n bét ky trong s6 cac phuong 4n tir E1 dén E16, dé ding

trong diéu tri ung thu.
E18. T6 hop theo E17 trong d6 ung thu 1a bénh bach cAu cip dong tiy.
E19. T hop theo E17 trong d6 ung thu 1a bénh bach céu cp dong lympho.

E20. T8 hop dé sir dung theo diém bat k¥ trong s6 cac diém tir E17 dén E19, trong d6
chét trc ché Mcl-1 va tac nhan chdng ung thu tht hai duge cung cip v6i lugng hitu

hiéu v& mit diéu tri chung trong diéu tri ung thu.

E21. T hop dé sir dung theo E20, trong d6 chét ic ché Mel-1 va tac nhan chdng ung

thu thir hai duge cung cip vé6i lwong hitu hiéu vé mat hiép luc trong diéu tri ung thu.

E22. Té hop dé sir dung theo E21, trong d6 chét ire ché Mcl-1 va tac nhan chdng ung
thu tht hai duoc cung cip véi lugng hitu hidu v& mit hiép luc ma cho phép giam bot
lidu lwong can thiét dbi v&i mdi mot hop chét trong diéu tri ung thu, trong khi cung

cap viéc diéu tri ung thu hiéu qua, cudi cuing gidm dugc cac tac dyng phu.

E23. Té hop theo diém bt ky trong s8 céc diém tir E1 dén E16, dé st dung trong diéu

tri bénh bach cu cip dong tiy & cdc bénh nhan ma ho dat dugc sy thuyén giam.

E24. Té hop theo phuong 4n bét ky trong s6 cac phuong 4n tir E1 dén E23, con bao

g@)m mot hodc nhiéu ta dugc.
E25. T6 hop theo E1, bao gbm thém tac nhan chéng ung thu thit ba.

E26. T6 hop theo E25 trong d6 tdc nhin chéng ung thu thit hai 12 xytarabin va the tac

nhén chéng ung thu thi ba 1a daunorubicin hodc idarubicin.

E27. St dung t6 hop theo phuong 4n bét ky trong sd cc phuong én tir E1 dén E26,

trong san xuat thude dé diéu tri ung thu.

E28. St dung theo E27, trong d6 ung thu 1a bénh bach ciu cap dong tiy.
E29. St dung theo E27, trong d6 ung thu 1a bénh bach cau cép dong lympho.
E30. Thubc chira, riéng r& hoac dong thoi,

(a) chét (rc ché Mcl-1 ¢6 cong thac (I) nhu duge xac dinh trong E1, va
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(b) taic nhan chéng ung thu thir hai, trong d6 tac nhan chéng ung thu thir hai

duoc lya chon tir cAc antraxyclin, xytarabin va cdc tAc nhan lam giam metyl hoa,

dé ding ddng thoi, 14n luot hodc riéng r&, va trong d6 chit trc ché Mcl-1 va tac nhan

chéng ung thu thir hai duogc cung cip v6i lugng hitu hidu dé diéu trj ung thu.
E31. Thubc chia, riéng €& hodc déng thoi,
(a) chét e ché Mcl-1 ¢o cong thire (I) nhu duge x4c dinh trong E2, va

(b) tac nhan chéng ung thu thr hai, trong d6 tac nhin chéng ung thu tht hai

duoc Iwa chon tir cac antraxyclin, xytarabin va cac tac nhan lam giam metyl hoa,

dé dung dong thoi, l4n lugt hodc riéng ré, va trong do chit trc ché Mcl-1 va tac nhan

chbng ung thu thir hai duoc cung cAp véi lugng hitu hidu dé diéu tri ung thur.

E32. Thudc theo E30 hoic E31, trong d6 tac nhan chéng ung thu thtr hai dugc lya

chon tir idarubicin, daunorubicin, xytarabin, decitabin va azacitidin.
E33. Phuong phap didu tri ung thw, bao gdm viéc ding dong thoi lwong hiru hiéu trj
liéu cua:

(a) chat @rc ché Mcl-1 ¢6 cong thire (1) nhu duge xac dinh trong E1, va

(b) tac nhan chéng ung thu thtt hai, trong d6 tac nhén chéng ung thu tha hai

dugc lua chon tir cac antraxyclin, Xytarabin va cac tac nhan lam giam metyl hoa,
cho dbi twong can diéu tri.
E34. Phuong phap diéu tri ung thu, bao gdm viéc ding ddng thoi luong hitu hiéu tri
liéu cua:
(a) chét e ché Mcl-1 ¢6 cong thire (IT) nhu dugc xac dinh trong E2, va

(b) tac nhéan chéng ung thu thr hai, trong d6 tic nhan chéng ung thu tha hai

duoc lua chon tlr c4c antraxyclin, xytarabin va cc tdc nhan lam gidm metyl hoa,
cho doi twong can diéu tri.

E35. Phuong phap theo E33 hoac E34, trong d6 tac nhan chéng ung thu thtr hai dwoc

lua chon tir idarubicin, daunorubicin, xytarabin, decitabin va azacitidin.
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E36. Phuong phép theo E33 hodc E34 trong dé chét e ché Mcl-1 ¢6 cong thuce (1) 1a
axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1 -yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy } phenyl)propanoic.

E37. Phuong phap lam nhay cho bénh nhén 1a nguoi (i) khéang lai it nhét mot diéu tri
hoa liéu phép, hodc (ii) tai phat sau khi diéu tri bang hoa lidu phap, hodc ca (i) va (ii),
trong d6 phuong phdp bao gdm viéc dung lugng hiru hiéu vé& mit didu tri dong thoi
ctia chat tre ché Mcl-1 ¢6 cong thire (I) nhu duge xac dinh trong E1 két hop voi tac

nhan chéng ung thu thit hai, nhu dugc mé ta ¢ day, cho bénh nhan néu trén.

E38. Phuong phap lam nhay cho bénh nhén 13 ngudi (i) khang lai it nhat mot diéu tri
héa lidu phap, hodc (ii) tai phat sau khi diéu tri bang hoa liéu phap, hoac ca (i) va (i),
trong d6 phuong phéap bao gbm viéc ding lugng hitu hiéu vé mat diéu tri dong thoi
ctia chét tc ché Mcl-1 c6 cong thire (II) nhu dugc xac dinh trong E2 két hop Vvéi tac

nhan chéng ung thu thir hai, nhu duge mé ta ¢ day, cho bénh nhén néu trén.

“T hop” dung d& chi t hop lidu cb dinh & dang mot don vi liu (vi du, vién
nang, vién nén, hoc g6i nhd), t hop liu khong b dinh, hoge kit nhiéu phan dé dung
két hop trong d6 hop chét theo sang ché va mot hodc nhiéu thanh phan két hop (vi du,
thudc khac nhu duge giai thich dudi day, cling duge goi la “tac nhan tri liéu” hoac
“ddng tac nhan”) c6 thé duoc dung doc 1ap ddng thoi hodc riéng r& theo cac khoang
thoi gian gidn cach, dic biét 1a trong d6 cac khoang thoi gian gidn cach nay cho phép

thanh phan két hop c6 tac dung cong hop, vi dy, tc dung hiép dong.

Thuét nglt “dung dong thoi” hodc “ding két hop” hozc thuat ngit twong ty nhu
duoc st dung & ddy c6 nghia 12 bao ham viéc dung thanh phan két hop dugc chon cho
mot ddi twong c6 nhu cau dung (vi du, bénh nhan), va dugc dy dinh dé bao gdm cac
phac do diéu tri trong d6 cac tac nhén khong nhét thiét dugc ding theo cing mot
duong dung hodc ¢ cung thoi diém.

Thuat ngit “td hop lidu c¢b dinh” c6 nghia la cac thanh phan hoat tinh, vi du, hop
chét c6 cong thire (I) va mot hodc nhiéu thanh phan két hop, déu dugc dung cho bénh

nhan dong thoi & dang don 1é hodc dang don lidu.
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Thuat ngit “t6 hop lidu khong cb dinh” ¢6 nghia 1a cac thanh phan hoat tinh, vi
du, hop chét theo sang ché va mot hodc nhidu thanh phan két hgp, déu dugc dung cho
bénh nhan & dang riéng ré dé)ng thoi hodc 1an luot, va khong gidi han thoi gian cu thé,
trong do viéc dung nay tao ra ndéng d6 hiru hiéu vé mit didu tri cia hai hop chét trong
co thé cua bénh nhan. Hop chét sau ciing dugc ding dé tri lidu phéi hop, vi du, ding

ba hodc nhiéu thanh phan hoat tinh.

“Ung thu” c6 nghia 1a loai bénh trong d6 nhom té bao biéu hién sy phat trién
khéng kiém soét duoc. Kiéu ung thu bao gdm ung thu mau bao gbdm bénh bach ciu
cap dong tiy, cdc hoi ching rdi loan sinh tiy, bénh bach cau cip dong lympho va u
lympho. Kiéu ung thu ciing bao gbm cac khdi u ran bao gdm caxinom, sarcom, hodc u

nguyén bao.

Thuat ngit “hitu hiéu v& mat diéu tri dong thoi” c6 nghia 12 cic tic nhén tr liéu
6 thé duge dua vao riéng ré (theo cach xen k& theo thoi gian, dic biét la theo trinh ty
cu thé) theo cac khoang gidn cach thdi gian nay ma t6t hon 13, & dong vat méau nong,
dic biét 13 ngudi, duoe didu tri, van thé hién su tuong tac (5t hon 14 hiép dong) (tac
dung diéu tri ddng thdi). Du déy 1a truong hop c6 thé hay khong, khong ké nhing cai
khac, dugc xéac dinh theo ndng do trong méu, chi ra rang ca hai hop chét nay xuat hién
trong mau cua nguoi can dugc diéu tri it nhat trong cdc khoang gian cach thoi gian

nhét dinh.

‘Thudc dat tiéu chuan chim s6c’ hodc ‘hoa liéu phap dat tiéu chuan cham séc¢®
nghia la idarubicin, daunorubicin, mitoxantron, Xytarabin, decitabin, guadecitabin hodc
azacitidin. Cu thé, ‘thudc dat tiéu chuan chidm so6c” hodc hoéa liéu phap dat ‘ti€u chuan

cham soc’ nghia 1a idarubicin, daunorubicin, xytarabin, decitabin hodc azacitidin.

“Hiéu qua hiép ddng” hogc “tinh hiép ddng™ c6 nghia 1a tac dung diéu tri quan
sat duoc sau khi dung hai hodc nhiéu tdc nhan manh hon té)ng tac dung didu tri quan
sat duoc sau khi dung mdi tac nhan don 1é.

Nhu dugc st dung ¢ day, thuat ngir ‘dé diéu tri’, ‘diéu tri> hodc ‘viéc didu tri’
bénh hodc r6i loan bat ky, theo mot phuong an, dé cap dén sy cai thién bénh hodc rbi
loan (tirc 13, 1am cham hodc 1am ngiing hodc lam giam su phat trién cua bénh hoic it

nhéat mot trong céc triéu ching 1am sang cia nd). Theo phuong 4n khac, ‘dé diéu tr1’,
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‘diéu tri’ hodc “viéc diéu tri’ dé chi su thuyén giam hodc cai thién it nhat mot thong sb
thé chit bao gdm ca cic thong s ma khong thé nhan thiy duogc bsi bénh nhan. Theo
phuong an khdc nita, dé didu tri’, ‘diéu tri’ hogc “viéc difu tri* dé chi sy diéu bién
bénh hoic r6i loan, vé thé chét (vi dy, lam 4n dinh triéu chirng nhan théy dugc), vé

sinh 1y, (vi du, 1am 6n dinh thong sb thé chat), hodc ca hai.

Nhu duge st dung trong ban mo ta nay, ddi twgng “cé nhu cau” di€u tri néu doi
trong nay co thé c6 lgi vé mat sinh hoc, y hoc hodc chat lugng cudc song tr viéc di€u

tri nay.

Thuat ngit ‘thuyén gidm’ dé chi sy giadm hodc bién mat cac dau hiéu va triéu

ching cua ung thu.

Theo khia canh khéc, sang ché dé cap dén phuong phap dé 1am nhay cho nguoi
ma (i) khang lai it nhit mot didu tri hoa liéu phap, hodc (ii) tai phat sau khi diéu tri
bang hoa lidu phap, hodc ca (i) va (ii), trong dé phuong phap bao gbém budc ding chét
tic ché Mcl-1 ¢6 cong thic (I) két hop v6i tic nhan chong ung thu thu hai, nhu duge
mé ta & day, cho bénh nhén. Bénh nhin dugc lam nhay la bénh nhan ma dap g voi
didu tri bao gdm budc dung chét e ché Mcl-1 c6 cong thirc () két hop v6i tac nhan
chéng ung thu thi hai, nhu duge mo ta & déy, hoac nguoi khong phat trién tinh khang
v6i diéu tri nay.

‘Thude’ ¢6 nghia 1a duoc pham, hoic t6 hop bao gbém mot vai duge pham, chtra

mot hoac nhiéu thanh phﬁn hoat tinh v6i su ¢6 mat cia mot hoac nhiéu ta dugc.
‘AML’ nghia 12 bénh bach cau cap dong tuy.
‘ALL’ nghia 14 bénh bach cau cAp dong lympho.

Trong cac dugc phim theo sang ché, ty 1& ctia cac thanh phan hoat tinh theo
khéi lugng (khdi lwong clia cac thanh phan hoat tinh trén tbng khéi Iuong cua duge
pham) nim trong khoang tir 5 dén 50%.

Trong sb cac duogc phém theo sang ché, dic biét dugc st dung nhiéu hon 14 céc
duoc phim thich hop dé ding qua dudng miéng, ngoai duong rudt va dic biét 1a tinh
mach, trén hodc qua da, mii, truc trang, ludi, mét hoac duong ho hép, cu thé hon 1a

vién nén, vién tring, vién nén ngam dudi ludi, vién nang cling, keo glossette, vién
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nang, vién thudc hinh thoi, ché phim dung dé tiém, dang khi dung, thubc nho mat

hoic miii, thuoc dan, kem bdi, thudc m&, gel dung trén da v.v..

Céc duoc pham theo sang ché bao gdm mét hodc nhiéu t4 duoc hoic chit mang
dugc chon tir chat pha loang, chét 1am tron, chit két dinh, tic nhan gy r4, chét 1am 6n

dinh, chét bao quan, chét hép thu, chét tao mau, chét lam ngot, chét tao huong vi, v.v.
Cac vi du khong gidi han la:

o d6i v6i cac chat pha lodng: lactoza, dextroza, sucroza, manitol, sorbitol,

xenluloza, glyxerol,

o dbi véi chat 1am tron: silic oxit, bot talc, axit stearic va cac mudi magne va canxi

cua no, polyetylen glycol,

o db6i voi chat két dinh: magie nhom silicat, tinh bot, gelatin, tragacan,

metylxenluloza, natri carboxymetylxenluloza va polyvinylpyrolidon,
o dbivoi chat gay ra: aga, axit alginic va mudi natri ctia nd, cac hdn hop sui bot.

Céc hop chit cia t6 hop co thé dugc ding ddng thoi hoidc l4n luot. Pudng dung
tdt hon 1a tiém hoidc truyén trong tinh mach, va céc dugc phém tuong ung co thé cho
phép giai phong tire thoi hodc giai phong cham cac thanh phan hoat tinh. Ngoai ra, cac
hop chét cua t6 hop ¢6 thé dugc dung & dang hai duge pham riéng r&, mdi duge pham
chira mot trong sb cac thanh phéin hoat tinh, hodc & dang dugc phém don nhét, trong
d6 cac thanh phan hoat tinh dugc tron 1an.

Phac d6 liéu luong hitu dung thay dbi theo gi6i tinh, tudi tac va thé trong cia
bénh nhan, dudng ding, ban chat ciia bénh ung thu va bat ky viée diéu trj két hop nao
va nim trong khoang tir 25 mg dén 1500 mg chét e ché Mcl-1 mdi tuén, tot hon nam
trong khoang tir 50 mg dén 1400 mg mdi tuan. Liéu lugng cia tic nhan chéng ung thu
tht hai, nhu duoc md ta & day, s& twong tu nhu lidu luong duge st dung khi nd duge
dung minh no.

Vi du thwe hién sing ché

Dt liéu duoc ly
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Vi du 1: Tac dung in vitro 1€n su tang sinh cua t6 hop cac chét i ché Mcl-1 cing véi
idarubicin, xytarabin va decitabin ¢ cac dong té bao bénh bach ciu cip dong tiy

(AML)
Vit liéu va phuong phap

Cac dong té bao duoc lay tir ngudn va dugce duy tri trong mdi trudng kiém c6
bd sung FBS nhu dugc chi 1d trong bang 1. Ngoai ra, tAt ca moi méi truong déu chira

penicillin (100 IU/mL), streptomycin (100 pg/mL) va L-glutamine (2 mM).

Cic dong té bao dugc nudi cAy & nhiét d 37°C trong mdi trudng 4m chia 5 %
CO» va dugc lam truong nd trong céac binh thot ¢d T-150. Trong tat ci moi truong
hop, té bao duoc lam tan dong tir cac dung dich gbc dong lanh, dugc lan rong thong
qua>1 1an cAy chuyén sir dung céc dung dich pha lodng thich hop, dém va danh gia
v& kha ning séng s6t st dung thiét bi dém té bao CASY truée khi cdy véi lwgng 150
ul/giéng & mat do duge chi rd trong bang 1 vao trong céc dia 96 giéng. Tt ca cac
dong té bao nay dugc xéac dinh 1a khong bi nhiém mycoplasma ndi bd. Dung dich gbc
chira cac hop chat dugc didu ché & nong d6 5 mM trong DMSO va dugc bao quan &
nhiét do -20°C.

bé phén tich hoat tinh cua cac hop chit ¢ dang céc tac nhan don 1é, té bao dugc
cay va duge xit ly bang 9 dung dich pha lodng gép 2 1an cia mdi mot hop chét duoc
phan tan riéng biét truc tiép vao trong cac dia thir nghiém té bao. Tac dung cla cac
hop chét 1én kha ning séng sot té bao duge danh gia sau 3 ngay i ¢ nhiét do 37°C/5%
CO; bang cach dinh lwong cac mic ATP té bao sir dung CellTiterGlo véi lugng 75 puL
chat phan tng/giéng. Tat ca cic thit nghiém dugc tién hanh ba 1an. Mitc phat quang
dugce dinh luong trén may doc dia nhiéu muc dich. Céc gid tri ICso cia thc nhan don 1¢
dugc tinh to4n bing cach st dung viéc khdp duong cong bbn thong s6 chuin. ICso
duge dinh nghia 12 ndng do hop chat ma tai do, tin hiéu CTG giam con 50% cua tin
hidu duoc do dbi v6i dbi chimg chat mang (DMSO) (bang 2).

Dé phan tich hoat tinh cta cac hop chat két hop véi xytarabin (bang 3),
idarubicin (bang 4) va decitabin (bang 5), té bao dugc cdy va duge xir Iy bang cac loat
7 hoac 8 dung dich pha lodng gap 3,16 1An ctiia mdi mot hop chét dugce phan tan, riéng

biét hodc theo tat ca cac hoan vi c6 thé theo ki€u ban co, truc ti€p vao trong cac dia thu
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nghiém té bao nhu dugc chi 1 trén Fig. 1. Tac dung cua céc tac nhén don 1¢ cling nhu
cac td hop ban co clia chiing 1én kha nang séng sot té bao dugce danh gid sau 3 ngay u
& nhiét do 37°C/5% CO, bing cach dinh luong cic mirc ATP té bao st dung
CellTiterGlo & mirc 75 pl chat phan tng/giéng. Hai thir nghiém doc 1ap dugce tién
hanh, mdi mot thir nghiém duoc tién hanh hai 1an. Mc phat quang dwogc dinh luong
trén may doc dia nhiéu muc dich.

Cac tuong tac hiép dbng tiém tang gitta cac t6 hop hop chét dugc danh gia st
dung ma tran 2D vé trc ché qua mirc (Excess Inhibition 2D) theo md hinh cdng hop
Loewe va duoc bao cdo ¢ dang diém sb hiép luc (Synergy Score) (Lehar et al., Nature
Biotechnology 2009, 27(7), 659-66). T4t ca céc tinh toan duoc tién hanh bang cach sir
dung phin mém théng tin sinh hoc Clalice™ Bioinformatics c6 san trén trang web
Horizon.

Thoi gian nhan doéi dugc thé hién trén bang 1 12 gid tri trung binh cla thoi gian
nhan dé6i thu dugc trong cac lan cay chuyén khéc nhau (trong cac binh thét ¢d T-150)
dugc tién hanh tir qua trinh lam tan dong céc té bao toi khi cdy chiing trong cac dia 96
giéng.

Diém s6 hiép luc

SS ~ 0 — Cong hop

SS >1 — Hiép luc yéu

SS >2 — Hi¢p luc

Bang 1. Tinh dong nhét va cac didu kién thir nghiém déi véi 13 dong té bao AML

duoc str dung trong cac thir nghiém két hop.

Nhan déi | S6 lwong té
, Trung . _
Dong te bao bk %FBS Nguon thoi gian | bao duogc
i . .

(gio) cay/giéng
MV4;11 RPMI 10 | ATCC Cat# CRL-9591 31,0 56520
MOLM-13 RPMI 10 | DSMZ Cat# ACC554 32,4 56520
PL-21 RPMI 10 | DSMZ Cat# ACC536 32,4 56520
ML-2 RPMI 10| DSMZ Cat# ACCI15 31,6 56520
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Nomo-1 RPMI 10 | DSMZ Cat# ACC552 43,5 56520
THP-1 RPMI 10| ATCC Cat# TIB-202 49,6 56520
HL-60 IMDM 20| ATCC Cat# CCL240 34,8 56520
Kasumi-1 RPMI 20 | ATCC Cat# CRL2724 59,4 56520
OCI-AML3 MEM 20 | DSMZ Cat# ACC582 25,7 56520
alpha
EOL-1 RPMI 10 | DSMZ Cat# ACC386 37,6 113040
GDM-1 RPMI 10 | ATCC Cat# CRL2627 31,6 56520
KGl1 IMDM 20| ATCC Cat# CCL246 45,7 56520
KGla IMDM 20 | ATCC Cat# CCL246.1 36,5 56520

Bang 2. Cac gi4 tri ICso ciia tdc nhan don 1é dbi v&i hop chét 1, hop chat 2, xytarabin,

idarubicin va decitabin trong 13 dong té bao AML dugc thé hién.

Hop chat 1 Hop chét 2 Xytarabin Idarubicin Decitabin
; Nong Nong Nong Nong Nong
Dong té do do o o do
bio b ICso hi ICso hi ICso i ICso . ICso
dau M dau (M dau (M dau (M dau [uM]
[uM] [WM] [uM] [WM] [uM]
MV4;11 0,01 | 0,001 | 0,01{0,001| 20| 0,14 0,1]0,001| 5,0 0,4
MOLM-
3 0,01 | 0,002 | 0,10 | 0,004 | 20| 0,19| 0,1]0,003| 5,0 0,4
PL-21 0,10 | 0,065 | 2,000,238 20| 0,10 2,0]0,023| 5,0 >5
ML-2 0,10 | 0,005 | 0,10(0,022| 0,1| 0,03 0,1|0,010| 40,0 | 14,0
Nomo-1 0,050,013 | 0,05]0,022| 20| 09| 0,1]0,028| 5,0 >5
THP-1 0,10 | 0,017 | 2,00 | 0,051 | 2,0 >2 | 0,110,024 | 30,0 >30
HL-60 0,10 | 0,025 | 2,000,086 | 2,0| 0,74| 0,110,002 30,0 | 14,0
Kasumi-1 | 2,00 | 0,033 | 2,000,066 | 20| 1,02| 010,003} 30,0 5,5
OCI- 2,000,146 | 2,00 | 0,340 | 2,0 >21 0,1]0,020 | 30,0 8.0
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AML3

EOL-1 0,10 | 0,001 | 0,10 | 0,002 | 2,0| 0,09| 0,1]0,002| 5,0 0,49
GDM-1 0,10 | 0,008 | 0,10 | 0,027 | 0,1| 0,03| 0,1|0,008| 80,0 41,0
KG1 30,00 | 0,390 | 2,000,413 | 2,0| 0,17| 0,1]0,006 30,0 5.8
KGla 30,00 | 2,000 | 30,00 | 2,200 | 2,0 024| 0,1]0,010| 30,0 | 14,0

Béang 3. Cac diém sb hiép dong d6i véi chat te ché Mcl-1 két hop véi xytarabin trong

cac dong té bao AML da néu. Su twong tac dugc cho la higp ddng khi diém s6 > 2,0

khi duoc quan sat. Nong do khoi dau cua cac hop chat, gid tri trung binh cua muc e

ché cuc dai va do 1éch chuan (sd) cua cac diém so higp dong dugc the hién

To6 hop To6 hop
Hop chét 1 | Hop chét 2 | Xytarabin Hop chét 1+ Hop chét 2 +
Xytarabin Xytarabin
Gia tri
) trung | Saisd | Gidtri ]
Dong te Sai s0
. . . binh cua trung ,
bao Nong do Nong do Nong do ., cua diém
. . L cua diém so | binh cua )
bat dau bat dau bat dau . . .| sOhiép
diem so hiép diém so N
(uM] [uM] [uM] . . . dong
hiép dong hiép (sd)
\ . S
dong (sd) dong
MV4;11 0,1 0,3 2,0 2,3 0,1 5,3 2,7
MOLM-
0,1 0,3 2,0 3,6 1,2 2,7 0,1
13
PL-21 0,3 2,0 2,0 2,4 0,1 2,5 0,5
ML-2 0,1 0,3 2,0 2,7 0,3 3,2 0,2
Nomo-1 - 0,3 2,0 ND ND 2,0 0,3
THP-1 - 0,3 2,0 ND ND 0,6 0,4
HL-60 - 0,3 2,0 ND ND 1,0 0,0
Kasumi-1 - 0,3 2,0 ND ND 3,3 0,4
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OCI-

2 2,0 2,0 2,7 0,2 2,9 0,3
AML3
EOL-1 - 0,1 2,0 ND ND 2,7 0.4
GDM-1 0,1 0,3 2,0 3,1 0,0 4,2 0.4
KG1 - 2,0 2,0 ND ND 0,9 0,1
KGla - 5,0 2,0 ND ND 1,5 0,5

Béng 4. Cac diém sé hiép dong dbi voi cac chit e ché Mcl-1 két hop v6i idarubicin,

trong cac dong té bao AML chi dinh. Su twong tac dugc cho 1a hiép ddng khi s6 diém

> 2,0 khi dugc quan sat. Nong dd ban dAu cta cac hop chét, gia tri trung binh cia qua

trinh Gc t6i da va do léch chuan (sd) cta sb diém hiép ddng duge thé hién.

T6 hop T hop
Hop chét 1 | Hop chét 2 | Idarubicin Hop chét 1 + Hop chét 2 +
Idarubicin Idarubicin
Gié tri ,
) Sai sO Gia tri ,
Dong té trung Sai s0
\ X X cua trung )
bao Nong do Nong d6 | Nong do binh L, cta diém
. . . di€m so | binh cua )
bat dau bat dau bat dau cua ., | sOhiép
» , hi¢p diém so .
[1M] [1M] M] | diémsd | | dong
dong hi¢p
hiép . (sd)
. (sd) dong
dong
MV4;11 0,1 0,3 0,1 1,0 0,1 4,9 0,1
MOLM-
0,1 0,3 0,1 1,6 1,3 3.4 0,5
13
PL-21 0,3 2,0 0,1 1,0 0,1 1,6 0,6
ML-2 0,1 0,3 0,1 3,7 0,4 4,7 0,2
Nomo-1 - 0,3 0,1 ND ND 2,2 0,0
THP-1 - 0,3 0,1 ND ND 1,1 0,3
HL-60 - 0,3 0,1 ND ND 1,8 0,3
Kasumi-1 - 0,3 0,1 ND ND 3,1 0,5
OCI- 2 2,0 0,1 5,5 0,6 8,2 1,0
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AML3

EOL-1 - 0,1 0,1 ND ND 3,9 1,2
GDM-1 0,1 0,3 0,1 4,0 1,3 4,7 1,1
KG1 - 2,0 0,1 ND ND 1,8 0,9
KGla - 5,0 0,1 ND ND 1.4 0,4

Bang 5. Cac didm s hiép ddng ddi v6i cac chit tre ché Mcl-1 két hop véi decitabin

trong cac dong té bao AML chi dinh. Su twong tac dugc cho la hiép ddng khi s6 diém

> 2.0 khi dugc quan sat. Nong do ban dAu cta cac hop chat, gia tri trung binh cua qua

trinh e toi da va d6 1éch chuén (sd) cua sb diém hiép dong dugce thé hién.

To hop T6 hop
Hop chét 1 | Hop chét 2 | Decitabin Hop chét 1 + Hop chit 2 +
Decitabin Decitabin
, Gia tri , Gia tri )
Dong té Sai s0 Sai sO
\ \ X frung , trung ,
bao Nong do Nong do | Nong do ctia diém cia diém
L. . L binh cua i binh cua i
bat dau bat dau bat dau .7 , | sohiép ., . | sOhiép
diém so N diém so .
[uM] [uM] [(uM] . dong . dong
hiép hiép
5 (sd) X (sd)
dong dong
MV4;11 0,1 0,3 5,0 4,1 1,9 8,1 1,6
MOLM-
0,1 0,3 5,0 4.8 1,0 5,4 1,3
13
PL-21 0,3 2,0 5,0 1,5 0,2 1,6 0,1
ML-2 0,1 0,3 5,0 4,3 0.4 3,7 0,7
Nomo-1 - 0,3 5,0 ND ND 4.1 1,0
THP-1 - 0,3 5,0 ND ND 1,7 0,4
HL-60 - 0,3 5,0 ND ND 2,3 0,2
Kasumi-1 - 0,3 5,0 ND ND 4,8 0,4
OCI-
2 2,0 5,0 6,6 0,7 7.1 0,0
AML3
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EOL-1 - 0,1 5,0 ND ND 6,3 1.2

GDM-1 0,1 0,3 5,0 4,5 0,3 4,3 0,6

KG1 - 2,0 5,0 ND ND 2,8 0,4

KGla - 5,0 5,0 ND ND 2,7 0,8
Két qua

Téc dung 1én qua trinh tdng sinh cua viéc két hop cac chat we ché Mcl-1 theo
sang ché voi xytarabin, idarubicin va decitabin dugc ddnh gia trong nhom gdm 13
dong t& bao AML. Chét trc ché Mcl-1 & dang cac tac nhan don 1é da trc ché manh doi
v6i sw phat trién cta hau hét 13 dong AML dugc thir nghiém (céc gia tri ICso nam
trong khoang tor 1 nM dén 2,2 pM - bang 2). Két hop v6i cac thudc dat tiéu chudn
chiam soc xytarabin, idarubicin va decitabin, su ¢ ché phat trién hi¢p déng (tc 1a, cac
diém sb hiép ddng trén 2 (Lehar et al, 2009)) dbi voi hau hét cc dong t€ bao thir
nghiém duge quan sat thdy (cac bang 3, 4 va 5). Céc dit liéu nay chi ra ring, t0 hop
ctia cac chit (rc ché Mcl-1 cliing véi cac thudc dat tiéu chuan cham soc dé diéu tri ung

thu mau c6 thé dem lai loi ich trong diéu tri cho cac bénh nhan AML.

Vi du 2: Hoat tinh hiép luc tién gay chét té bao theo chuong trinh cua viée két hop cac

chét trc ché Mcl-1 véi idarubicin trong cac mau AML ngudi tién phat
Vat liéu va phuong phéap: Cac té bao AML cua bénh nhan

Céc mau tiy xuwong tir bénh nhén bi AML dugc thu thap sau khi c6 chap thuén
ddng ¥ theo cac huéng dan duge phé chuén boi Uy ban dao dirc vé nghién ctru con

ngudi tai Bénh vién Alfred (The Alfred Hospital Human research ethics committee).

Céc té bao don nhan duoc phan 14p bang mdy ly tAm theo gradien ty trong
Ficoll-Hypaque (GE Healthcare, Australia), viéc ly tdm theo gradien ty trong va phan
gii t& bao hdng cau dugc tién hanh st dung 0,156 M NH4Cl, 0,017 M Tris-HCI pH
7,2 nhu duge mo ta & trén (Rijal et al., Blood 2015, 125, 2815-2824). Sau do, cac té
bao dugc tai tao huyén phli trong nudéce mubi dém phosphat chira 2% huyét thanh bao
thai bé (FBS; Sigma, Australia). Cac té bao don nhan sau d6 duoc tao huyén phi trong

moi trrong RPMI-1640 (GIBCO, Australia) chira penicillin va streptomycin (GIBCO)
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va huyét thanh bao thai bé dwgc bt hoat bing nhiét 15% (Sigma). céc té bao dugc rira
trong nuoc mudi dém phosphat (PBS) chita 2% FBS trudc khi sir dung.

Thir nghiém vé kha nang song sot t€ bao

Céc té bao don nhan vira tinh ché tir cac mau cuia bénh nhdn AML duoc didu
chinh t6i ndng d6 2,5 x 105/mL va 100 pL té bao dugc phan theo m&i mot giéng vao
trong cac dia 96 giéng (Sigma). Sau do, té bao duoc xit 1y bang idarubicin va hop chét
2 theo khoang noéng dd 5 log nam trong khoang tir 1 nM dén 10 uM trong thdi gian
48 gi0. Déi véi cac thir nghiém két hop, thubc duoc bd sung theo ty 1& 1:1 nam trong
khoang tir 1 nM dén 10 M va té bao dugc 1 & nhiét do 37°C 5% CO». Sau do, té bao
dwoc nhudém bing thubc nhudm axit nucleic xanh da troi Sytox (Invitrogen, Australia)
va su phat huynh quang dugc do bang cach phan tich dém té bao dong chay st dung
LSR-II Fortessa (Becton Dickinson, Australia). Phin mém FACSDiva dugc st dung
dé thu thap dir liéu, va phan mém FlowJo dé phan tich. Té bao non duge vuot qua
cdng str dung céc dic tinh phan tan vé phia tru6c va phia bén. Céac té bao séng sot loai
trr mau xanh da tro1 Sytox duge x4c dinh ¢ 6 néng do ddi véi moi mot thube va néng

do gay chét 50% (L.Cso, tinh theo pM) duge xac dinh.

Bang 6. Hoat tinh hiép luc tién gy chét té bao theo chwong trinh trong cac mau AML

nguoi tién phat.

AML bénh Hop chat2 | Idarubicin Hop chat2
. Idarubicin
nhan (LM) (LM) (M)
AH6214498 0,0008676 | 0,001114 0,0004251
AH6223646 0,1476 0,3153 0,0008576
AH6607085 0,1427 0,563 0,0009918
AH6229985 0,004826 0,001379 0,001667
AH0979006 0,06177 0,001069 0,004134
AH6220847 0,2097 0,01442 0,004207
AH6208654 9,424 0,308 0,004915
6200840 0,2268 0,3844 0,006903
AH6210946 0,0556 0,1054 0,01187
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AH6217528 1,157 0,03348 0,02817 1
AH1081582 4,355 0,1839 0,08559
AHO0131936 10,65 0,8862 0,09514
AHO0607688 22,87 0,5928 0,5928
AH6208160 21,62 1,75 0,6885
AH6627892 14,16 2,204 0,936
AH6202849 13,01 2,874 1,145
AH6181414 2 15,5 3.468 1,703
AH6615742 14,51 2,934 2,932
AH0465385 23,02 5,128 4,969
AH6120264 0,6793 0,328 5,077
AH6219953 38,83 4,367 6,111
AH1228742 5365 404 90,68
AH6224104 607,8 192,3 192,3
Két qua

Tac dung 1én su séng sot bang su két hop cac chét trc ché Mcl-1 theo sang ché
v6i idarubicin duge danh gia trong mot vai mau AML ngudi tién phat (Fig. 2; bang 6).
Ngay céa khi mot s6 mau nhay véi cac cht e ché Mcl-1 va céac thude dat tiéu chuan
chim soc trong diéu tri AML & dang don tri liéu, s6 lugng 16n mau trong d6 don tri
lidu khéng c6 hiéu qua hodc hiéu qua kém 1 nhay theo kiéu hiép dong véi to hop ctia
cac chét e ché Mcl-1 vé6i cac thude dat tiéu chudn chim soc trong diéu tri ung thu
mau ching minh ring, t6 hop c6 thé dem lai loi ich trong diéu tri cho cac bénh nhan

AML.

Vi du 3: Céc nguyén bao ung thu bach ciu thé hién do nhay 16n hon dbi véi céc chét

tic ché Mecl-1 két hop v6i xytarabin so véi té bao tién than tao mau CD34+
Vit liéu va phuong phép: Thir nghiém tao cum

Céc thtr nghiém tao cum dugc tién hanh trén céc ph?ln don nhan vira tinh ché va

duoc lam dong lanh tir cac bénh nhan AML.
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Céc té bao nguyén gbc duge nudi cAy hai 1an trong céc dia 35 mm (Griener-bio,
Germany) v6i mat do tir 1 x 10* dén 1 x 10%. Té bao dugc cdy trong 0,6% agar (Difco,
Australia): AIMDM 2x (IMDM powder-Invitrogen, ¢ bd sung NaHCOs, dextran,
Pen/Strep, B mercaptoethanol va asparagine): huyét thanh bao thai bé (Sigma) theo ty
16 2:1:1. Péi v6i cac didu kién phat trién t6i wu, tat ca cac dia chira GM-CSF (100 ng
trén mdi dia), IL-3 (cac hé R&D, 100 ng/dia, USA), SCF (cac h¢ R&D, 100 ng/dia) va
EPO (4 U/dia). Su phat trién trong 2-3 tudn vé6i sy c6 mat va khong c6 mat cua thube &
nhiét d6 37°C & mitc 5% CO, trong ti @ do 4m cao. Sau khi 0, céc dia duge c6 dinh
bang 2,5% glutaraldehyt trong nudc mudi va duoc ghi diém st dung GelCount tur
Oxford Optronix (Abingdon, United Kingdom).

Két qua

Trong céc thir nghiém tao dong, mot tdp hop nho cac mAau AML nguyén phat va
céc té bao tidn than CD34+ ngudi binh thuong khang lai 100 nM hop chat 2. Ngugc
lai, cac thube dat tiéu chuin cham séc, nhu xytarabin 10 nM, gy doc véi su phat trién
tao dong cua cé té bao tién than ung thu bach cAu va té bao tién than binh thuong. Sau
cung, mot tdp hgp nho cac mau AML nguyén phéat nhay véi 10 nM hop chét 2 +
xytarabin, trong khi d6 cac té bao tién than CD34+ ngudi binh thuong it bi tic dong
béi lidu lwong nay (Fig. 3).

Vi du 4: Chét trc ché Mcl-1 két hop v6i decitabin dugce dung nap tbt in vivo

Dé xac dinh kha ning dung nap cta hop chét 2 két hop véi decitabin, chudt NSG

dugc xir Iy bang:

a) dung dich tiém trong phuc mac (IP) decitabin 0,4 mg/kg hodc 0,8 mg/kg,
hodc

b) decitabin 0,4 mg/kg hodc 0,8 mg/kg két hop véi hop chét 2 25 mg/kg (IV),
trong 1 tudn va sb luong té bao bach cau (WBC), tiéu cau, hemoglobin (Hb), té€ bao
hong cau (RBC) duoc xac dinh sit dung méy phén tich mau Hemavet.

Hop chét 2 két hop véi decitabin duge dung nap tot (Fig. 5) va chudt khong bi

giam can trong qua trinh diéu tri (Fig. 4).
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Céc vi du 2, 3 va 4 cung nhau ching minh rang, t6 hop cla chit trc ché Mcl-1
va thudc dat tiéu chuan chim séc trong diéu tri ung thu méau la phuong phap tiép can
méi trong diéu tri, cu thé 12 AML, khong can héa liéu phap bd sung va véi ctra sb an

toan tri liéu c6 thé chap nhéan dugec.

Vi du 5: Chét e ché Mcl-1 két hop voi decitabin e ché theo kidu hiép déng PDX
AML in vivo

Vit liéu va phuong phap

Cac nguyén bao ung thu bach cdu tiy xuong tr miu cua bénh nhan AML
AML54 dugc tiém theo dudng tinh mach vao chudt NOD--IL2Rycnull (NRG) (The
Jackson Laboratory, Bar Harbor, USA) dé 1am lan rong. Chudt NRG-SG3 duogc theo
doi vé su phat trién bénh bach cau béng viéc phén tich dém té bao dong chay clia mau
ngoai vi dbi v6i céc té bao duong tinh CD45 ngudi (hCD45+). DE thiét 1ap cic md
hinh chudt bi AML tién phat cua bénh nhén, 1x 10 nguyén bao ung thu bach cau
duge tiém vao chudt NRG-SG3 bing cach tiém vao tinh mach dudi tai thong qua tinh
dudi va dong vat duge giam sat dé su tién trién cta bénh bach cau sir dung phan tich
dém té bao dong chay ciia mau ngoai vi d6i véi cac té bao hCD45+. SO lugng té bao
hCD45+ trong tily xuong tir xuwong dui ciia dong vat da dugc gay chét ém 4i dugc su
dung dé x4c dinh pham vi thAim nhiém bénh bach cau. Céc té bao tiy xuwong duoc chiét
bang cach xdi rira xwong dui trong PBS ¢ bd sung 2% huyét thanh bao thai bé. Dé
xéc dinh hiéu qua trén AML, cc nhém chudt duoc diéu tri bang ddi chimg chat mang,
decitabin (0,4 mg/kg) hing ngay theo duong phic mac (IP) trong 5 ngay, tiém mdi
tuin hai 1in theo dudng tinh mach (IV) bing hop chét 2 (chét e ché Mcl-1, 25 mg/kg)
hoac decitabin két hop véi hop chit 2. Hiéu qua cta thubc duogc xac dinh bang phan
tich dém té bao dong chay ciia cac té bao hCD45+ trong tity xwong duge phéan lép tir

xuong dui cua chudt trong thé mang.
Két qua

Nhu duoc thé hién trén Fig. 6, c6 sy giam dang ké vé sé luong t& bao AML
nguoi ¢ chudt duoc didu tri bang decitabin két hop véi hop chét 2, voi cac té bao
hCD45+ chiém it hon 9% sb té bao bach cau tiy xwong. Két qua nay chi ra rang, to

hop cua chit trc ché Mcl-1 va thubc dat tiéu chuin chdm soc trong diéu tri ung thu
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mau tiéu diét mot cach hidu qua so lugng 16n nguyén bao AML ngudi trén mé hinh

PDX ciia AML54.

Vi du 6: Hoat tinh hiép luc tién gy chét té bao theo chuong trinh ciia viéc két hop céc
chét e ché Mcl-1 vé6i cac thude dat tiéu chuin cham sdc trén cac mau ALL ngudi tién
phat

Vat liéu va phuong phap: Mau ALL tién phat ctia bénh nhan

Cac mau tiy xuong hodc mau ngoai vi tir bénh nhén bi ALL duogc thu thap sau
khi c6 chip thuin déng ¥ theo cdc hudng dan duoc phé chudn bsi Uy ban dao dtrc vé
nghién ciru trén nguoi cua bénh vién Alfred (The Alfred Hospital Human research
ethics committee). Cac té bao don nhan duge phan 1ap bang cach ly tam theo gradien
ty trong Ficoll-Paque (GE Healthcare, Australia), tiép theo bang viéc thu thap hét hong
cdu trong dung dich dém phén giai amoni clorua (NH4Cl) & nhiét d§ 37°C trong 10
phut. Sau do, cac té bao dugc tai tao huyén phu trong nudc mubi dém phosphat chira
2% huyét thanh bao thai bé (Sigma, Australia). Cac té bao don nhan sau d6 dugc tao
huyén phi trong méi truong RPMI-1640 (GIBCO, Australia) chira penicillin va
streptomycin (GIBCO) va huyét thanh bao thai bé dugc b4t hoat bang nhiét 15%
(Sigma).

Kha ning sdng sot té bao:

Céc t& bao don nhan vira tinh ché tir cac mAu ALL cta bénh nhén dugc diéu
chinh t6i ndng do 2,5 x 105/ml va 100 pL té bao dugc phan theo m&i mot giéng vao
trong cac dia 96 giéng (Sigma). Sau do, té bao dugc xir 1y bang cac thudc chi dinh
trong khoang ndng do 6 log nam trong khoang tr 1 nM dén 10 pM trong thoi gian
48 gitr. D61 v6i cac thit nghiém két hop, thubc duoc bd sung theo ty 1& 1:1 nim trong
khoang tir 1 nM dén 10 pM va duoc G & nhiét do 37°C 5% CO,. Sau d6, t€ bao dugc
nhudm bang thudc nhudm axit nucleic xanh da troi Sytox (Invitrogen, Australia) va su
phat huynh quang dugc do bang phan tich dém té bao dong chay st dung LSR-II
Fortessa (Becton Dickinson, Australia). Phin mém FACSDiva dugc st dung dé thu
thap dit liéu, va phan mém FlowJo @ phan tich. Té bao non dugc vuot qua cong sir

dung cac dic tinh phan tan vé phia trude va phia bén. Cac t€ bao song sot loai trr mau
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xanh da troi Sytox dugc x4c dinh ¢ 6 ndng do ddi véi mdi mot thudc va ndng do gay
chét 50% (LCso, tinh theo uM) duge xac dinh.
Bang 7. Hoat tinh hiép luc tién gay chét té bao theo chwong trinh trong cac mau ALL

nguoi tién phat.

AML bénh Hop chit 2 | Xytarabin Hop chat2
Xytarabin
nhén (LM) (uM)
(uM)
AH6198549 0,0159 10,62 0,0131
AH7024700 1,31 35,89 0,0283
AH7008157 0,0129 > 100 0,0144
TB 17-06-18 8,489 > 100 0,0718
TB 15-06-05 0,9755 > 100 0,4898
TB 10-05-02 >10 > 100 33,69
TB 11-08-06 > 10 > 100 0,2241
AH6258921 2,959 > 100 10,34
AH6196680 1,061 > 100 1,834
TB120803 2,143 > 100 7,803
AH7104727 3,213 > 100 22,55
AH6031524 7,048 51,65 > 10
AH6184311 4,882 87,96 10,4
TB151005 > 10 > 100 > 100
01-046-2018 1,301 > 100 2,837
Két qua

Tac dung 1én su séng s6t bang su két hop cac chét e ché Mcl-1 theo sang ché
v6i xytarabin dugc danh gia trong mot s6 miu ALL nguoi tién phat (bang 7). Ngay ca
khi mot sb mau nhay véi cac chét trc ché Mcl-1 va céc thube dat tiéu chuén cham séc
trong diéu tri ALL & dang don tri liéu, sb luong 16n mau trong d6 don tri liéu khong c6
hiéu qua hodc hiéu qua kém la nhay theo kiéu hiép dong véi td hop cuia cac chét tc
ché Mcl-1 v6i cac thube dat tiéu chuan chim soc trong diéu tri ung thu méu ching

minh r%mg, td hgp co thé dem lai loi ich trong diéu tri cho cac bénh nhan ALL.
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Vi dy 7: Chét e ché Mcl-1 két hop v6i decitabin we ché theo kiéu hiép dong PDX
AML in vivo

Vit liéu va phuong phap

Pé thiét 1ap cac md hinh chudt bj AML tién phat ciia bénh nhén, 1x10° nguyén
bao ung thu bach ciu dugc tiém vao chudt NOD-IL2Rcy™" (NRG-SG3) (The Jackson
Laboratory, Bar Harbor, ME, USA) bé“mg cach tiém vao tinh mach dudi va dong vat
duoc giam sat vé su tién trién cua bénh bach cau st dung phan tich dém té bao dong
chay ctia mau ngoai vi dbi v6i cac té bao hCD45+. S lugng té bao hCD45+ trong tiy
xuong tr xwong dui cua dong vat da duoc gy chét ém 4i duoc st dung dé xac dinh
pham vi thdm nhiém bénh bach cAu. Cac té bao tiiy xwong dugc chiét béng cach x6i rira
xuong dii trong PBS ¢6 bd sung 2% huyét thanh bao thai bé. D& xéc dinh higu qua cia
hop chit 1 cong thém decitabin, chudt dugc tiép nhan hop chat 1 25 mg/kg mdi tudn hai
1An theo dudng tinh mach (IV) va decitabin hang ngay theo duong phiic mac (IP) (D1-
D5) 0,4 mg/kg. Hiéu qua cua thudc duge xé4c dinh bang phén tich dém té bao dong chay
ctia cac t& bao hCD45+ trong tiy xwong dugce phén 14p tir xwong dui rira sach. Xuong
{tc dugc cb dinh trong formalin, duoc cit va nhudm béng hematoxylin va eosin hodc

khang hCD45 dé danh gia tinh trang nhiém ung thu bach cAu va tinh trang té bao.
Két qua

Két qua thu dugc ching minh rang, tO hop cla cac chét &rc ché Mcl-1 véi cac
thudc dat tiéu chuin chim séc trong diéu tri ung thu mau co thé dem lai loi ich trong

diéu tri cho cac bénh nhan AML.
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YEU CAU BAO HO
1. T hop bao gom:
(a) chit ttc ché Mcl-1 ma 1a axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]|phenyl}-6-(5-flofuran-2-yl)thieno[ 2,3-d]pyrimidin-4-
ylloxy}-3-(2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl|metoxy } phenyl)propanoic
hoac axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[ 2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yljmetoxy } phenyl)propanoic,
ho#ic cac chat dong phan dbi anh, chat déng phan khong dbi quang, chét dong phan
atrop cua chung, hodc cac mudi cong ciia chiing véi axit hodc bazo duge dung,
va (b) thc nhan chéng ung thu thir hai, trong d6 tac nhan chéng ung thu thi hai
nay duoc lwa chon tr cac antraxyclin dugc chon tr idarubicin, daunorubicin va
mitoxantron, xytarabin va cdc tdc nhan lam gidm metyl héa dugc chon tu
decitabin, azacitidin va guadecitabin,
dé ding ddng thoi, lién tiép hodc riéng ré.
2. Té hop theo diém 1, trong d6 tac nhan chéng ung thur thr hai 12 idarubicin.
3. T6 hop theo diém 1, trong d6 tac nhan chéng ung thu thtr hai 12 xytarabin.
4. Té hop theo diém 1, trong d6 tac nhan chéng ung thur thir hai 12 decitabin.
5. T6 hop theo diém 1, trong d6 tac nhan chéng ung thu thit hai 12 azacitidin.
6. T6 hop theo diém 1, trong d6 chat tc ché Mcl-1 1a axit (2R)-2-{[(554)-5-{3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-
d|pyrimidin-4-yl]oxy}-3-(2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-
yl]metoxy } phenyl)propanoic.
7. Té hop theo diém 1, trong d6 chét Grc ché Mcl-1 1a axit (2R)-2-{[(5S4)-5-{3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[ 2,3-
d|pyrimidin-4-yl]oxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy } phenyl)propanoic.
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8. T4 hop theo diém 7, trong d6 liéu lugng cua axit (2R)-2-{[(5S)-5-{3-clo-2-metyl-4-
[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-ﬂophenyl)thieno[2,3-d]pyrimidin—4-
yl]oxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)propanoic  trong
didu tri két hop ndm trong khoang tir 25 mg dén 1500 mg.
9. Td hop theo diém 7 hoic 8, trong d6 axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[ 2,3-d]pyrimidin-4-yl] OXY }-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)propanoic dugc dung trong
didu tri két hop mdi tudn mot lan.
10. T hop theo diém 1, trong d6 chét (e ché Mcl-1 duoc dung theo dudng ubng.
11. T hop theo diém 1, trong d6 chét tc ché Mcl-1 duge dung theo dudng tinh mach.
12. T hop theo diém 1, con bao gém mot hoac nhiéu ta dugc.
13. T hop theo diém 1, con bao gbm tac nhan chéng ung thu thit ba.
14. Td hop theo diém 13, trong d6 tac nhan chong ung thu thir hai 1a xytarabin va tac
nhén chéng ung thu thit ba 1a daunorubicin hogc idarubicin.
15. Thudc chira, riéng ré& hodc ddng thoi,
(a) chat irc ché Mcl-1 nhu dugce xac dinh trong diém 1, va
(b) tac nhan chéng ung thu tht hai, trong do tac nhan chéng ung thu thr hai nay
duogc lya chon tir cic antraxyclin dugc chon tir idarubicin, daunorubicin va
mitoxantron, xytarabin va cdc tic nhan lam gidm metyl hoa dugc chon tur
decitabin, azacitidin va guadecitabin,
dé ding dong thoi, lan luot hodc riéng ré, va trong do chét trc ché Mcl-1 va tac

nhén chéng ung thu thit hai dugc cung cAp v6i luong hiru hidu dé diéu tri ung thu.
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