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Linh vie ky thuat dwgc dé cap

Sang ché dé cap dén hop chit pyrimidin nguoc duogc thé c6 kha ning tc
ché chic nang cua protein vi tri 1 tich hgp virut bénh bach ciu & chudt Moloney
dic thu té bao B (Bmi-1) va 1am giam cip d ctia n6 va mé ta phuong phép sir
dung cic hop chét nay dé diéu tri bénh ung thu théng qua trung gian Bmi-1. Cu
thé hon, cac hop chét pyrimidin ngugc duoc thé amin c6 kha ning trc ché Bmi-1
va lam gidm muac Bmi-1 14 hitu ich cho viéc didu tri bénh ung thu thdng qua trung
gian Bmi-1. Sang ché con @& cdp dén dugc phdm chira hop chét nay & dang hdn
hop véi ta dugc duge dung dé diéu tri bénh ung thu thong qua trung gian Bmi-1.
Tinh trang k¥ thuit ciia sang ché ‘

Bmi-1 ban diu dugc nhan dién béi sy biéu hién qua muc cua nd trong cic
bénh bach cu va cac u lympho khéc nhau. Sau d6, Bmi-1 dugc chiing minh 14 cé
hoat tinh gdy bénh ung thu khi duoc biéu hién qua mirc trong cac té bao binh
thuong va déng mot vai trd trong viée duy tri cac quén thé té bao gbc ung thu.
Bmi-1 ting cao trong nhiu loai khéi u va quan trong trong cic bénh ung thu
huyét hoc va nhiéu khdi u rén, bao gdm céc bénh ung thu ndo. Viée 1am giam mirc
Bmi-1 trong cic té bao khéi u béi siARN giy ra sy chét theo chwong trinh
va/hoic 1am 130 hoa té bao va 1am ting tinh nhay cam véi céc tac nhan gy doc té
bao. Bmi-1 ¢6 vai trd nhu mét thanh phan diéu hoa cha yéu cia phic chit PRCI
(phirc chét 1 rc ché polycomb), nhung khong c6 hoat tinh enzym. Do d6, viéc
nhim dich Bmi-1 béi cac phuong phap phat hién thubc truyén théng da c6 vin dé.

Do céc cép d6 Bmi-1 nim trong céac té bao dugc diéu hoa mot cach chit
chg tthéng qua c hai co ché phién ma va sau phién ma, nén viéc diéu hoa nay co
thé dugc khai thac dé nhim dich protein quan trong nay. Do d6, van c6 nhu ciu
tao ra cac hop chit c6 kha ning trc ché chirc ning Bmi-1 va lam gidm mirc Bmi-1
dé diéu tri bénh ung thu thong qua trung gian Bmi-1.

Ban chit ky thuit ciia sang ché
Muc dich ciia sang ché 1a d& xuit cac hop chét pyrimidin ngugc duoc thé

amin nhat dinh c6 kha ning trc ché chirc ning Bmi-1 va lam giam mirc Bmi-1 va
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md ta cac phuong phap st dung ching dé didu tri bénh ung thu thong qua trung
gian Bmi-1.
Cu thé, sang ché d& xut hop chét c6 Cong thirc (I):
R2

@
trong d6 X, R, R,, R; va Ry 1a nhu duge xac dinh trong Ban md ta, bao gE“)m cac
dang va cac dugc phdm ciia n6, va md ta cic phuong phép sir dung cac hop chit
ndy, cac dang hoic cic dugc phdm cia n6 dé diéu tri bénh ung thu thong qua
trung gian Bmi-1 & d6i twong ngudi cén didu tri.
M0 ta viin tit cac hinh vé

Fig.1 1a d6 thi thé hién su giam phu thude lidu lugng cia quén thé CSC
trong m6 hinh BXD GBM khi diéﬁ tri béng hop chét c6 Cong thire (I), hodc dang
cua no.

Fig.2 12 db thi thé hién sy giam cta quén thé CSC trong md hinh BXD
GBM khi diéu tri bang hop chét c6 Cong thire (I), hodc dang ciia né.

Fig.3 thé hién su giam cta quin thé CSC don 16p va té bao than kinh trong
thir nghiém khdi cau té bao gbc khdi u khi khi cho céc té bao tiép xtic véi hop chit
c6 Cong thure (I), hodc dang cia nd.

Fig.4 1a d thi thé hién sy so sanh hiéu qua v& su-séng s6t ciia chubt
dugc xtr Iy bang chit din thudc, temozolomit hodc hop chit c6 Céng thirc D,
hozc dang ciia né, trong md hinh theo chiéu thing ciia u nguyén bao xdp.
M t chi tiét sing ché

Sau déy, cac hop chit pyrimidin ngugc dugc thé amin dé sir dung cho viée
trc ché chirc niang Bmi-1 va 1am gidm mirc Bmi-1 va cho c4c phwong phap diéu tri

bénh ung thu thong qua trung gian Bmi-1 dugc mo ta.
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Theo mdt phuong 4n 12 hop chét c6 Cong thie (I):
R2

hodc dang cua nd, trong do:

R; 1 heteoaryl hoiic heteoxyclyl tiy y duoc thé trén nguyén tir vong 1a nguyén tir
cacbon b%mg moét, hai, ba hoac bdn phén tr thé Rs, hodc trén nguyén tir
vong 1a nguyén tir nito bang phn tir thé 12 nguyén tir oxy dé tao ra N-oxit;

- X 1aN hoic N duoc thé bang phén tir thé 1a nguyén tir oxy dé tao ra N-oxit;

R, 1a hydro, xyano, halo, hydroxyl, nitro, C,_galkyl, hydroxyl-C,.salkyl,
Cl_galkoxy, amino, Cy_galkyl-amino, (C;_galkyl),-amino, hydroxyl-amino,
hydroxyl-C,_galkyl-amino, C,_galkoxy-C,.galkyl-amino, C,_galkyl-thio, C,.
galkyl-cacbonyl, Cy_galkyl-cacbonyl-amino, amino-cacbonyl, C;_galkyl-
amino-cacbonyl, (C;_galkyl),-amino-cacbonyl, amino-cacbonyl-amino, C;.
galkyl-amino-cacbonyl-amino, (C;_galkyl),-amino-cacbonyl-amino,
Ci.galkoxy-cacbonyl, C.galkoxy-cacbonyl-amino, amino-sulfonyl, C;.
galkyl-amino-sulfonyl, (C;_galkyl),-amino-sulfonyl, amino-sulfonyl-amino,
C1.galkyl-amino-sulfonyl-amino, (C,.galkyl),-amino-sulfonyl-amino,
P(O)(R;),-amino hodc heteoaryl, trong d6 heteoaryl dugc thé mot cach tiy
y bang mot, hai, ba hoic bbn phan tir thé C,_galkyl;

Rj3 1a hydro, xyano, halo, C,_galkyl, amino, C,galkyl-amino hodc (C;.salkyl),-
amino; |

Ry 13 Cs.14xycloalkyl, aryl, heteoaryl hodc heteoxyclyl, mdi nhém nay tiy y duge
thé bing mét, hai, ba hoic bdn phan tir thé Rg;

Rs duoc chon mdt cach doc 1ap trong sb trong s xyano, halo, hydroxyl, nitro,
oxo, Cyalkyl, xyano-Ci_galkyl, halo-C,_galkyl, hydroxyl-C,.galkyl,

- Cygalkoxy, Cy_galkoxy-C;_galkyl, halo-C,_galkoxy, C, galkenyl,

C1.salkoxy-C,_galkenyl, C,_galkynyl, C;_galkoxy-C, galkynyl, carboxyl,

k amino, C;_galkyl-amino, (C;.galkyl),-amino, amino-C,_galkyl, C,_galkyl-
‘amino-Cy_galkyl, (C;_galkyl),-amino-C,;_galkyl, hydroxyl-C;_galkyl-amino,
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hydroxyl-C,_galkyl-amino-C,_galkyl, hydroxyl-C,_galkyl-amino-C,_galkyl-
amino, Cy.galkyl-thio, Cy_galkyl-cacbonyl, C,_salkyl-cacbonyl-amino, C;.
galkyl-cacbonyl-oxy, C_salkyl-cacbonyl-oxy-C;_salkyl,
C;.salkoxy-cacbonyl, C;_galkoxy-cacbonyl-C;_galkyl, C,_galkoxy-cacbonyl-
amino, Cy_galkyl-sulfonyl, C;_j4xycloalkyl, aryl, aryl-Cy_galkyl, aryl-amino,
aryl-C,.galky-amino, heteoaryl, heteoaryl-C,_galkyl hodc heteoxyclyl, trong
d6 C.14xycloalkyl, aryl, heteoaryl hodc heteoxyclyl va mdi phan aryl va
heteoaryl cua aryl-C,_galkyl, aryl-amino, aryl-C,.galky-amino va
heteoaryl-C_galkyl tity ¥ dugc thé biang mét, hai, ba hodc bdn phn tir thé
halo, Cy_salkyl, halo-C,_galkyl, hydroxyl-C,_galkyl, C,_galkoxy,
halo-Cy_galkoxy, hydroxyl-C,_galkoxy hodc carboxyl,

R6 dugce chon mdt cach doc 1ap trong sb trong sb xyano, halo, hydroxyl, nitro, C;.
galkyl, halo-C;_galkyl, hydroxyl-Cy_salkyl, Cy.salkoxy, halo-C,_galkoxy,
Cygalkenyl, C,_galkoxy-C, galkenyl, C,_galkynyl, C;_galkoxy-C, galkynyl,
carboxyl, formyl, formyl-oxy, C;_galkyl-cacbonyl, halo-C,_galkyl-cacbonyl,
Ci.salkyl-thio, halo-C,_galkyl-thio, amino, C;_galkyl-amino, (C,_galkyl),-
amino, C_galkyl-cacbonyl, C,.salkyl-cacbonyl-oxy, C.
galkyl-cacbonyl-oxy-C, galkyl, C,_galkoxy-cacbonyl,
halo-C,_galkoxy-cacbonyl, C;_galkoxy-cacbonyl-C,_galkyl,
C;.salkoxy-cacbonyl-amino, C;_galkoxy-cacbonyl-amino-C,_galkyl,
amino-cacbonyl, C_alkyl-amino-cacbonyl, (C;_galkyl),-amino-cacbony],
Cl_galkyl-cacbonyl-amino, C,.salkyl-cacbonyl-amino-C;_galkyl, amino-C;.
galkyl, Cy_galkyl-amino-C,_galkyl, (C,_galkyl),-amino-C;_galkyl, amino-C;.
galkyl-amino, Cl_galkyl-arhino-Cl_galkyl-amino, (Cy.salkyl),-amino-C;.
galkyl-amino, hydroxyl-C,.galkyl-amino, hydroxyl-C,_salkyl-amino-C;.
galkyl, hydroxyl-C,.galkyl-amino-C,;_galkyl-amino, imino-C,.galkyl,
hydroxyl-imino-C;_galkyl, C;_galkoxy-imino-C,_galkyl, C,_galkyl-sulfonyl,
halo-Cy_galkyl-sulfonyl, amino-sulfonyl, C,_galkyl-amino-sulfonyl, (C;.

- galkyl),-amino-sulfonyl, B(ORg),, Cs.14xycloalkyl, heteoxyclyl, aryl hodc
heteoaryl, trong 46 mdi Cs.j4xycloalkyl, heteoxyclyl, aryl, va heteoaryl tiry
y dugc thé bﬁng mot, hai, ba hodc bbn phﬁn ttr thé halo hodc Cy.galkyl;
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R, doc 1ap 13 hydroxyl hoic (Cy_salkoxy),, trong d6 n 12 mot sé nguyén nim trong
khoéng tir 1 dén 5; va,
Rg ddc lap 14 hydro hodc C,_galkyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 R; 1a
heteoaryl hodc heteoxyclyl dugc thé tiy y duoc chon trong sb 1H-pyrazolyl,
1H-imidazolyl, 1,2-oxazolyl, pyridinyl, 1H-indolyl, 2H-indazolyl, 4,5,6,7-
tetrahydro-2H-indazolyl, 1H-benzimidazolyl, imidazo[2,1-b][1,3]thiazolyl,
pyrazolo[1,5-a]pyridinyl, pyrazolo[1,5-c]pyrimidinyl, imidazo[1,2-a]pyridinyl,
5,6,7,8-tetrahydroimidazo[ 1,2-a]pyridinyl, 1H-imidazo[4,5-b]pyridinyl, 1H-
imidazo[4,5-c]pyridinyl, 4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridinyl,
imidazo[1,2-a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-purinyl hodc quinolinyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 R, 1a
heteoaryl hoic heteoxyclyl duoc thé tity ¥ duge chon trong s6 1H-pyrazolyl,
1H-imidazolyl, 1,2-oxazolyl, pyridinyl, 1H-indolyl, 2H-indazolyl, 4,5,6,7-
tetrahydro-2H-indazolyl, 1H-benzimidazolyl, imidazo[2,1-b][1,3]thiazolyl,
pyrazolo[1,5-a]pyridinyl, imidazo[1,2-a]pyridinyl, 5,6,7,8-tetrahydroimidazo[1,2-
a]pyridinyl, 1H-imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, 4,5,6,7-
tetrahydro-3H-imidazo[4,5-c]pyridinyl, imidazo[1,2-a]pyrazinyl, imidazo[1,2-
a]pyrimidinyl, 7H-purinyl hodc quinolinyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 R, 1a
heteoaryl hoic heteoxyclyl dugc thé tity ¥ dugc chon trong s6 1H-pyrazol-4-yl,
1H-imidazol-1-yl, 1H-imidazbl-5-y1, 1,2-oxazol-4-yl, 1,2-oxazol-5-yl,
pyridin-4-yl, 1H-indol-1-yl, 1H-indol-3-yl, 1H-indol-4-yl, 2H-indazol-3-yl,
4,5,6,7-tetrahydro-2H-indazol-3-yl, 1H-benzimidazol-1-yl, imidazo[2,1-
b][1,3]thiazol-5-yl, pyrazolo[1,5-a]pyridin-2-yl, pyrazolo[1,5-a]pyridin-3-yl,
pyrazblo[l ,5-a]pyridin-7-yl, pyrazolo[1,5-c]pyrimidin-3-yl, imidazo[1,2-
a]pyridin-2-yl, imidazo[1,2-a]pyridin-3-yl, imidazo[1,2-a]pyridin-5-yl, 5,6,7,8-
tetrahydroimidazo[1,2-a]pyridin-3-yl, 1H-imidazo[4,5-b]pyridin-1-yl, 1H-
imidazo[4,5-c]pyridin-1-yl, 4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-3-yl,
imidazo[1,2-a]pyrazin-3-yl, imidazo[1,2-a]pyrimidin-3-yl, 7H-purin-7-yl hodc
quinolin-4-yl.
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Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong doR; Ia
heteoaryl hoic heteoxyclyl dugc thé tity ¥ duge chon trong sé 1H-pyrazol-4-yl,
1H-imidazol-1-yl, 1H-imidazol-5-yl, 1,2-oxazol-4-yl, 1,2?oxazol-5-yl, |
pyridin-4-yl, 1H-indol-1-yl, 1H-indol-4-yl, 2H-indazol-3-yl, 4,5,6,7-tetrahydro
2H-indazol-3-yl, 1H-benzimidazol-1-yl, imidazo[2,1-b][1,3]thiazol-5-yl,

pyrazolo[1,5-a]pyridin-3-yl, pyrazolo[1,5-a]pyridin-7-yl, imidazo[1,2-
a]pyridin-3-yl, imidazo[1,2-a]pyridin-5-yl, 5,6,7,8-tetrahydroimidazo[1,2-
a]pyridin-3-yl, 1H-imidazo[4,5-b]pyridin-1-yl, 1H-imidazo[4,5-c]pyridin-1-yl,
4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-3-yl, imidazo[ 1,2-a]pyrazin-3-yl,
imidazo[1,2-a]pyrimidin-3-yl, 7H-purin-7-yl hodc quinolin-4-yl.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R, 1a
heteoaryl hoic heteoxyclyl dugc thé tity ¥ duge chon trong sé 1H-pyrazol-4-yl,
1H-imidazol-1-yl, 1H-imidazol-5-yl, 1,2-oxazol-4-yl, 1,2-oxazol-5-yl,
pyridin-4-yl, 1H-indol-1-yl,- 1H-indol-4-yl, 2H-indazol-3-yl, 4,5,6,7-tetrahydro
2H-indazol-3-yl, 1H-benzimidazol-1-yl, imidazo[2,1-b][1,3]thiazol-5-yl,

pyrazolo[1,5-a]pyridin-3-yl, pyrazolo[1,5-a]pyridin-7-yl, imidazo[1,2-
a]pyridin-3-yl, imidazo[1,2-a]pyridin-5-yl, 5,6,7,8-tetrahydroimidazo[1,2-
‘a]pyridin-3-yl, 1H-imidazo[4,5-b]pyridin-1-yl, 1H-imidazo[4,5-c]pyridin-1-yl,
4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridin-3-yl, 7H-purin-7-yl hodc
quinolin-4-yl.

Céc phuong 4n khéc bao gdm hop chét c6 Cong thirc (I), trong d6 R; 14
heteoaryl dugc thé tity ¥ dwoc chon trong sé. 1H-pyrazolyl, 1H-imidazolyl, 1,2-
oxazolyl, pyridinyl, 1H-indolyl, 2H-indazolyl, 1H-benzimidazolyl, imidazo[2,1-
b][1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, pyrazolo[1,5-c]pyrimidinyl,
imidazo[1,2-a]pyridinyl, 1H-imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-
c]pyridinyl, imidazo[1,2-a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-purinyl hozc
quinélinyl.

- Cac phuong 4n khac bao gbm hop chit c6 Cong thic (I), trong d6 R, 1a
heteoaryl duoc thé tity ¥ dwoc chon trong sb 1H-pyrazolyl, 1H-imidazolyl, 1,2-
oxazolyl, pyridinyl, 1H-indolyl, 2H-indazolyl, 1H-benzimidazolyl, imidazo[2,1-
b][1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, imidazo[1,2-a]pyridinyl,
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1H-imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, imidazo[1,2-
a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-purinyl hodc quinolinyl.

Céc phuong 4n khac bao gdbm hop chét c6 Cong thire (I), trong d6 R; 1a
heteoaryl dugc thé tily y dugc chon trong sé 1H-pyrazolyl, 1H-imidazolyl, 1,2-
oxazolyl, pyridinyl, 1H-indolyl, 2H-indazolyl, 1H-benzimidazolyl, imidazo[2,1-
b][1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, imidazo[1,2-a]pyridinyl,
1H-imidazd[4,5-b]pyridiny1, 1H-imidazo[4,5-c]pyridinyl, 7H-purinyl hodc
quinolinyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thirc (I), trong d6 R, 1a
heteoaryl dugc thé tily y dugc chon trong s6 1H-pyrazolyl, 1H-indolyl, 1H-
benzimidazolyl, pyrazolo[1,5-a]pyridinyl, imidazo[1,2-a]pyridinyl, 1H-
imidazo[4,5-b]pyridinyl, imidazo[1,2-a]pyrazinyl hodc imidazo[1,2-
a]pyrimidinyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 R, 1a
heteoaryl dugc thé tily y dugc chon trong sé 1H-pyrazolyl, 1H-indolyl, 1H-
benzimidazolyl, pyrazolo[1,5-a]pyridinyl, imidazo[1,2-a]pyridinyl hoic 1H-
imidazo[4,5-b]pyridinyl.

Céc phuong an khac bao gdém hop chét c6 Cong thic (I), trong d6 Ry 1a
heteoaryl dugc thé tiy y duoc chon trong sb imidazo[1,2-aJpyrazinyl hodc
imidazo[1,2-a]pyrimidinyl.

Céac phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R; 1a
imidazo[ 1,2-a]pyrazinyl dugc thé tuy . |

Céc phuong 4n khac bao gdm hop chét c6 Cong thuc (I), trong d6 R, 1a
imidazo[1,2-a]pyrimidinyl dugc thé tuy .

Céc phuong 4n khac bao gdbm hop chét c6 Cong thuc (), trong d6 R 1a
heteoaryl dugc thé tity y duge chon trong sé 1H-pyrazol-4-yl, 1H-imidazol-1-yl,
1H-imidazol-5-yl, 1,2-oxazol-4-yl, 1,2-oxazol-5-yl, pyridin-4-yl, 1H-indol-1-yl,
1H-indol-3-yl, 1H-indol-4-yl, 2H-indazol-3-yl, 1H-benzimidazol-1-yl,
imidazo[2,1-b][1,3]thiazol-5-yl, pyrazolo[1,5-a]pyridin-2-yl, pyrazolo[1,5-
a]pyridin-3-yl, pyrazolo[1,5-a]pyridin-7-yl, pyrazolo[1,5-c]pyrimidin-3-yl,
imidazo[1,2-a]pyridin-2-yl, imidazo[1,2-a]pyridin-3-yl, imidazo[1,2-
a]pyridin-5-yl, 1H-imidazo[4,5-b]pyridin-1-yl, 1H-imidazo[4,5-c]pyridin-1-yl,
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imidazo[1,2-a]pyrazin-3-yl, imidazo[1,2-a]pyrimidin-3-yl, 7H-purin-7-yl hodc
quinolin-4-yl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thirc (I), trong d6 R; 12
heteoaryl dugc thé tity ¥ duoc chon trong s6 1H-pyrazol-4-yl, 1H-imidazol-1-yl,
1H-imidazol-5-yl, 1,2-oxazol-4-yl, 1,2-oxazol-5-yl, pyridin-4-yl, 1H-indol-1-yl,
1H-indol-4-yl, 2H-indazol-3-yl, 1H-benzimidazol-1-yl, imidazo[2,1-
b][1,3]thiazol-5-yl, pyrazolo[1,5-a]pyridin-3-yl, pyrazolo[1,5-a]pyridin-7-yl,
imidazo[1,2-a]pyridin-3-yl, imidazo[1,2-a]pyridin-5-yl, 1H-imidazo[4,5-
b]pyridin-1-yl, 1H-imidazo[4,5-c]pyridin-1-yl, imidazo[1,2-a]pyrazin-3-yl,
imidazo[1,2-a]pyrimidin-3-yl, 7H-purin-7-yl hodc quinolin-4-yl.

Céc phuong 4n khac bao gdm hop chét cé6 Cong thirc (I), trong d6 R, 1a
heteoaryl dugc thé tity ¥ duoc chon trong s 1H-pyrazol-4-yl, 1H-imidazol-1-yl,
1H-imidazol-5-yl, 1,2-oxazol-4-yl, 1,2-oxazol-5-yl, pyridin-4-yl, 1H-indol-1-yl,
1H-indol-4-yl, 2H-indazol-3-yl, 1H-benzimidazol-1-yl, imidazo[2,1-
b][1,3]thiazol-5-yl, pyrazolo[1,5-a]pyridin-7-yl, imidazo[1,2-a]pyridin-5-yl,

- 1H-imidazo[4,5-b]pyridin-1-yl, 1H-imidazo[4,5-c]pyridin-1-yl, imidazo[1,2-
a]pyrazin-3-yl, imidazo[1,2-a]pyrimidin-3-yl, 7H-purin-7-yl hodc quinolin-4-yl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 R; 13
heteoaryl dugc thé tity y duoc chon trong s6 1H-pyrazol-4-yl, 1H-indol-1-yl, 1H-
indol-3-yl, 1H-indol-4-yl, 1H-benzimidazol-1-yl, pyrazolo[1,5-a]pyridin-2-yl,
pyrazolo[1,5-a]pyridin-3-yl, pyrazolo[1,5-a]pyridin-7-yl, imidazo[1,2-a]pyridin-2-
yl, imidazo[ 1,2-a]pyridin-3-yl, imidazo[1,2-a]pyridin-5-yl, 1H—imidazo[4,5-
b]pyridin-1-yl, imidazo[1,2-a]pyrazin-3-yl hodc imidazo[1,2-a]pyrimidin-3-yl.

Céc phuong 4n khac bao gdm hop chat c6 Cong thire (I), trong d6 R; 14
heteoaryl dugc thé tiy y duoc chon trong s6-1H-pyrazol-4-yl, 1H-indol-3-yl, 1H-
benzimidazol-l-yl, pyrazolo[1,5-a]pyridin-2-yl, pyrazolo[1,5-a]pyridin-3-yl,
imidazo[1,2-a]pyridin-2-yl, imidazo[1,2-a]pyridin-3-yl, 1H-imidazo[4,5-
b]pyridin-1-yl, imidazo[1,2-a]pyrazin-3-yl hodc imidazo[1,2-a]pyrimidin-3-yl.

Céac phuong an khac bao gbm hop chét c6 Cong thire (I), trong d6 R; 13
heteoaryl dugc thé tity ¥ dugc chon trong s 1H-pyrazol-4-yl, 1H-indol-3-yl, 1H-
benzimidazol-1-yl, pyrazolo[1,5-a]pyridin-3-yl, imidazo[1,2-a]pyridin-3-yl, 1H-
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imidazo[4,5-b]pyridin-1-yl, imidazo[1,2-a]pyrazin-3-yl hodc imidazo[1,2-
a]pyrimidin-3-yl.

Cac phuong an khac bao gdm hop chét c6 Cong thic (I), trong d6 R; 1a
imidazo[1,2-a]pyrazin-3-yl dugc thé tiy .

Cac phuong 4n khac bao gdm hop chét c6 Cong thic (I), trong d6 R; 1a
imidazo[1,2-a]pyrimidin-3-yl duoc thé tuy y.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R; 12
heteoxyclyl dugce thé tuy y dugc chon trong sb 4,5,6,7-tetrahydro-2H-indazolyl,
5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl hodc 4,5,6,7-tetrahydro-3H-
imidazo[4,5-c]pyridinyl. |

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R; 13
heteoxyclyl dugc thé tuy y dugc chon trong sb 4,5,6,7 -tetrahydro-2H-indazol-3-
yl, 5,6,7,8-tetrahydroimidazo[ 1,2-a]pyridin-3-yl hoac 4,5,6,7-tetrahydro-3H-

- imidazo[4,5-c]pyridin-3-yl.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 X 1a N.

Céc phuong 4n khac bao gdm hop chét c6 Cong thic (I), trong d6 X N
dugc thé bing phan tir thé 1a nguyén tir oxy dé tao ra N-oxit.

Céc phuong 4n khac bao gdbm hop chit c6 Cong thirc (I), trong d6 R, 1a
xyano, halo, hydroxyl, nitro, C;_galkyl, hydroxyl-C,_galkyl, C;_galkoxy, amino, C;.
galkyl-amino, (Cy_galkyl),-amino, hydroxyl-amino, hydroxyl-C; galkyl-amino,
Cy.salkoxy-Cy_galkyl-amino, Cy_alkyl-thio, Cy_galkyl-cacbonyl, C;.
galk§l-cacbonyl—amino, amino-cacbonyl, C;_galkyl-amino-cacbonyl, (C;.galkyl),-
amino-cacbonyl, amino-cacbonyl-amino, C;_galkyl-amino-cacbonyl-amino, (C;.
galkyl),-amino-cacbonyl-amino, C;_galkoxy-cacbonyl, C;_galkoxy-cacbonyl-
amino, amino-sulfonyl, C;_galkyl-amino-sulfonyl, (C,_galkyl),-amino-sulfonyl,
amino-sulfonyl-amino, C,_galkyl-amino-sulfonyl-amino, (C;_galkyl),-amino-
sulfonyl-amino, P(O)(R;),-amino ho#c heteoaryl, trong d6 heteoaryl dugc thé mot
cach tly y bing mét, hai, ba hodc bén phan tir thé C;_galkyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 R, 12
xyano, halo, nitro, C,_galkyl, hydroxyl-C,_galkyl, C,_alkoxy, amino, hydroxyl-
amino, hydroxyl-C,_galkyl-amino, C;.galkoxy-C,_galkyl-amino, C.galkyl-thio,

amino-cacbonyl, amino-cacbonyl-amino, C;_galkoxy-cacbonyl-amino,
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amino-sulfonyl-amino hozc heteoaryl, trong d6 heteoaryl dugc thé mét cach tiy y
bang mét, hai, ba hodc bbn phan tir thé C,_salkyl.

 Cic phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R, 1a
xyano, halo, hydroxyl, nitro, C,_galkyl, hydroxyl-C;_galkyl, C,_galkoxy, amino, C;.
galkyl-amino, (C,_galkyl),-amino, hydroxyl-amino, hydroxyl-C,_salkyl-amino,
C;.galkoxy-C;_galkyl-amino, C;_galkyl-thio, C;_galkyl-cacbonyl, C;.
galkyl-cacbonyl-amino, amino-cacbonyl, C;_galkyl-amino-cacbonyl, (C,_galkyl),-
amino-cacbonyl, amino-cacbonyl-amino, C;_galkyl-amino-cacbonyl-amino, (C;.
galkyl),-amino-cacbonyl-amino, C,_galkoxy-cacbonyl, Cl_galkoxy-cacbonyl-
amino, amino-sulfonyl, C,_galkyl-amino-sulfonyl, (C;.galkyl),-amino-sulfonyl,
- amino-sulfonyl-amino, C;_galkyl-amino-sulfonyl-amino, (C;_galkyl),-amino-
sulfonyl-amino hodc P(O)(R;),-amino.

Céc phuong an khéc bao gbm hop chét c6 Cong thirc (I), trong d6 R, 1a
xyano, halo, nitro, C;_galkyl, hydroxyl-C,_galkyl, C,.salkoxy, amino, hydroxyl-
amino, hydroxyl-C,_galkyl-amino, C,_galkoxy-C,_galkyl-amino, C;_galkyl-thio,
amino-cacbonyl, amino-cacbonyl-amino, C,_galkoxy-cacbonyl-amino hoic
amino-sulfonyl-amino.

Céc phuong an khac bao gdm hop chit c6 Cong thirc (I), trong d6 R, 1a
heteoaryl, trong d6 heteoaryl dugc thé mét cach tity ¥ bang mdt, hai, ba hodc bbn
phén tir thé C,_galkyl.

Céac phuong 4n khic bao gdm hop chit c¢6 Céng thirc (I), trong d6 R,
heteoaryl 13 1H-pyrolyl dugc thé tuy y.

Cac phuong 4n khac bao gbm hop chét c6 Cong thic (I), trong d6 R,
heteoaryl 1a 1H-pyrol-1-yl dugc thé tuy y.

~ Céac phuong an khac bao gdm hop chit ¢6 C6ng thirc (I), trong d6 R; 1a
hydfo.

Céc phuong 4n khac bao gdm hop chit c6 Céng thirc (I), trong d6 Rj 1a
Xyanb, halo, C,_galkyl, amino, C,_galkyl-amino hodc (C,_galkyl),-amino.

. Cac phuong an khac bao gbém hop chit c6 Cong thirc (I), trong d6 Rj 1a
xyano, halo, C;_galkyl hodc amino.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 Ry 12
Cs.14xycloalkyl duoc thé tity ¥ duoc chon trong sb 2,3-dihydro-1H-indenyl; hoic,
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tiy y duoc thé aryl dugc chon trong s phenyl hoic naphtyl; hoic, 14 heteoaryl
dugc thé tity ¥ duoc chon trong sb 1,3-thiazolyl, 1,2-oxazolyl, pyridinyl,
pyrimidinyl, 1H-indolyl, benzofuranyl, benzooxazolyl, 1,3-benzothiazolyl,
quinolinyl hozc isoquinolinyl; hoic, heteoxyclyl duge thé tity ¥ dugc chon trong
s 1,3-benzodioxolyl hodc 2,3-dihydro-1,4-benzodioxinyl.

Cac phuong an khac bao gdm hop chét c¢6 Cong thire (I), trong d6 R, 13
Cs.14xycloalkyl dugc thé tuy y dugc chon tir 2,3-dihydro-1H-indenyl.

 Céc phuong 4n khac bao gdm hop chét c6 Cong thirc (I), trong d6 R, 1a
Cs.14xycloalkyl duoc thé tuy y dugc chon tir 2,3-dihydro-1H-inden-2-yl.

Cac phuong an khac bao gbm hop chit c6 Cong thuc (I), trong d6 R, 1a
aryl duoc thé tity y dugc chon trong s6 phenyl hodc naphtyl.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 Ry 1a
heteoaryl dugc thé tity ¥ duoc chon trong sb 1,3-thiazolyl, 1,2-oxazolyl, pyridinyl,
pyrimidinyl, 1H-indolyl, benzofuranyl, benzooxazolyl, 1,3-benzothiazolyl,
quinolinyl hoc isoquinolinyl; hoic, heteoxyclyl duge thé tity ¥ dugc chon trong
sd 1,3-benzodioxolyl hogc 2,3-dihydro-1,4-benzodioxinyl.

Céac phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R, 1a
heteoaryl dugc thé tiry ¥ duge chon trong sb 1,3-thiazol-2-yl, 1,2-oxazol-5-yl,
pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, 1H-indol-5-yl, benzofuran-5-yl,
benzooxazol-5-yl, 1,3-benzothiazol-2-yl, quinolin-3-yl, quinolin-6-yl hodc
isoquinolin-3-yl; hoic, heteoxyclyl dugc thé tiy y duge chon trong sb 1,3-
benzodioxol-5-yl hodc 2,3-dihydro-1,4-benzodioxin-6-yl.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 Ry 12
heteoaryl duoc thé tity ¥ dwoc chon trong sb 1,3-thiazolyl, 1,2-oxazolyl, pyridinyl,
pyridinyl, pyrimidinyl, 1H-indolyl, benzofuranyl, benzooxazolyl, 1,3-
benzothiazolyl, quinolinyl hodc isoquinolinyl.

Cac phuong an khac bao gdm hop chit c6 Cong thire (1), trong d6 Ry 1a
heteoaryl dugc thé tity ¥ duge chon trong sé 1,3-thiazol-2-yl, 1,2-oxazol-5-yl,
pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, 1H-indol-5-yl, benzofuran-5-yl,
benzooxazol-5-yl, 1,3-benzothiazol-2-yl, quinolin-3-yl, quinolin-6-yl hodc

isoquinolin—3-yl./
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Céc phuong 4n khac bao gdm hop chit c6 Cong thic (I), trong d6 R, 14
heteoxyclyl dugc thé tly y dugce chon trong s6 1,3-benzodioxolyl hodc 2,3-
“dihydro-1,4-benzodioxinyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thirc (I), trong d6 Ry 1a
heteoxyclyl duge thé tiy ¥ dugc chon trong s6 1,3-benzodioxol-5-yl hodc 2,3-
dihydro-1,4-benzodioxin-6-yl.

Céc phuong 4n khéc bao gdm hop chit c6 Cong thic (I), trong d6 Rs duge
chon mot cach doc 1ap trong sb trong sb xyano, halo, hydroxyl, nitro, C;_galkyl,
xyano-Cj_galkyl, halo-C,_galkyl, hydroxyl-C,_galkyl, C.galkoxy, C;.salkoxy-C;.
galkyl, halo-Cy_galkoxy, C,.galkenyl, C,_galkoxy-C, salkenyl, carboxyl, amino, C;.
galkyl-amino, C;.galkyl-amino-C,_galkyl, hydroxyl-C,_galkyl-amino, C,.galkyl-thio,
Ci.galkyl-cacbonyl, Cy_salkyl-cacbonyl-oxy-C;_galkyl, C;_galkoxy-cacbonyl, C;.
galkyl-sulfonyl, Cs_j4xycloalkyl, aryl-Cy_galkyl, aryl-amino, aryl-C;_galky-amino,
heteoaryl hoic heteoaryl-C,_galkyl, trong d6 heteoaryl va mdi phén aryl va
heteoaryl cua aryl-C;_galkyl, aryl-amino, aryl-C,_galky-amino va heteoaryl-C,.
galkyl dugc thé mot cach tuy y b.%lng mot, hai, ba hodc bén phé‘m ttt thé halo hodc
halo-C,_galkoxy.

Céc phuong 4n khéc bao gdm hop chat c6 Cong thirc (I), trong d6 Rs dugc
chon mdt cach ddc 1ap trong sb trong s6 xyano, halo, hydroxyl, nitro, oxo, C;.
galkyl, xyano-C;_galkyl, halo-C,_galkyl, hydroxyl-C,_salkyl, C;_salkoxy,
C1.galkoxy-Cy_galkyl, halo-C;_galkoxy, C, galkenyl, C;.galkoxy-C, galkenyl,
C,.galkynyl, C;.salkoxy-C,_galkynyl, carboxyl, amino, C;_galkyl-amino, (C;.
galkyl),-amino, amino-C;_galkyl, C;_galkyl-amino-C;_galkyl, (C;.galkyl),-amino-C;.
galkyl, hydroxyl-C;_galkyl-amino, hydroxyl-C, galkyl-amino-C,.galkyl,
hydroxyl-C;_galkyl-amino-C;_galkyl-amino, Cy_galkyl-thio, Cy_galkyl-cacbonyl, C;.
galkyl-cacbonyl-amino, C;_galkyl-cacbonyl-oxy, C;.salkyl-cacbonyl-oxy-C;.salkyl,
C,.galkoxy-cacbonyl, Ci_galkoxy-cacbonyl-C,_galkyl, C;_galkoxy-cacbonyl-amino
hodc Cl_galkyl-sulfqnyl.

‘Céc phuong 4n khéc bao gdm hop chét c6 Cong thirc (I), trong d6 Rs dugc
chon mot cach ddc 14p trong sb trong sb xyano, halo, hydroxyl, nitro, C;_galkyl,
xyano-Cy_galkyl, halo-Cy_galkyl, hydroxyl-C,.salkyl, C;_galkoxy, C;.salkoxy-C;.
galkyl, halo-Cy_galkoxy, C, galkenyl, C, galkoxy-C,.galkenyl, carboxyl, amino, C;.
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galkyl-amino, C;_galkyl-amino-C;_galkyl, hydroxyl-C,_salkyl-amino, C,_galkyl-thio,
C,.salkyl-cacbonyl, C,_galkyl-cacbonyl-oxy-Ci_galkyl, C,_galkoxy-cacbonyl hodc
C;.galkyl-sulfonyl. |

Céac phuong 4n khéc bao gdm hop chat c6 Cong thirc (I), trong d6 Rs dugc
chon mét cach doc l4p trong sb trong sé Cs.14xycloalkyl duge thé tay ¥ duge chon
trong s xyclopropyl hoic xyclobutyl; hoic, aryl, aryl-Cy_galkyl, aryl-amino hozc
aryl-Cy_galky-amino tity y dugc thé trén aryl va cac phén aryl, trong d6 aryl duoc
chon tir phenyl; va, trong d6 phén tir thé trén Cs.jsxycloalkyl, aryl va céc phan aryl
dugc chon trong s6 mot, hai, ba hodc bén phén tir thé halo, Ci.salkyl, halo-C;.
galkyl, hydroxyl-C,_galkyl, C;.galkoxy, halo-C;_galkoxy, hydroxyl-C;.galkyl hodc
carboxyl; hoic, heteoaryl hodc heteoaryl-Cy_galkyl tiy y dugc thé trén heteoaryl
va phan heteoaryl, trong d6 heteoaryl dugc chon trong sé tetrazolyl hozc
pyridinyl; va, trong d6 phén tir thé trén heteoaryl va phan heteoaryl dugc chon
trong s& mét, hai, ba hoic bdn phin tir thé halo, C,_salkyl, halo-C;_galkyl,
hydroxyl-C,_galkyl, C;.galkoxy, halo-C;_galkoxy, hydroxyl-C;_galkyl hodc
carboxyl.

Céac phuong 4n khac bao gdm hop chit c6 Cong thirc (), trong d6 Rs dugc
- chon mdt cach doc 14p trong sb trong s6 Cs.j4xycloalkyl dugc thé tity y duoc chon
trong s xyclopropyl hoic xyclobutyl; hodc, aryl-Cysalkyl, aryl-amino hoic
aryl-Cl_galky-amino tly ¥ duoc thé trén cac phén aryl, trong d6 aryl duge chon tir -
phenyl; va, trong d6 phan tir thé trén Cs.jsxycloalkyl va cac phan aryl dugc chon
trong s6 mot, hai, ba hoic bén phén ttr thé halo hodc halo-C;.galkoxy; hoic,
heteoaryl hoic heteoaryl-Cygalkyl tiy y dwgc thé trén heteoaryl va phan
heteoaryl, trong d6 heteoaryl dugc chon trong sd tetrazolyl hodc pyridinyl; va,
trong d6 phan tir thé trén heteoaryl va phén heteoaryl dugc ch{_)n trong sé mat, hai,
ba hoic bén phén tir thé halo hoic halo-Cy_galkoxy.

Cac phuong 4n khac bao gdm hop chat c6 Cong thirc (I), trong d6 Rs duoc
chon mot cach ddc 1ap trong sb trong sb Cs.14xycloalkyl dugce thé tuy y dugc chon
trong s& xyclopropyl hoic xyclobutyl.

Céac phuong 4n khac bao gdm hop chét c6 Cong thirc (I), trong d6 Rs duge
chon mdt cach ddc 14p trong s6 trong s6 aryl, aryl-C,_galkyl, aryl-amino hodc

aryl-Cy_galky-amino tiy y dugc thé trén aryl va cac phan aryl, trong d6 aryl dugc
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chon tir phenyl; va, trong d6 phﬁn tir thé tiy y dugc chon trong sb mot, hai, ba
hoic bdn phdn tr thé halo, Cpgalkyl, halo-Cysalkyl, hydroxyl-C,.salkyl,
Ci.salkoxy, halo-Cy_galkoxy, hydroxyl-C,_galkyl hodc carboxyl.

‘Céc phuong 4n khac bao gdm hop chét c6 Cong thirc (I), trong d6 Rs duge
chon mdt cach doc lap trong sb trong sb aryl-Cysalkyl, aryl-amino hodc
aryl-C, galky-amino tiy y duogc thé trén cac phan aryl, trong d6 aryl dugc chon tir
phenyl; va, trong d6 phén tir thé tly ¥ duogc chon trong s6 mot, hai, ba hoic bdn
phﬁn ttr thé halo hoic halo-C;_galkoxy.

Céc phuong 4n khac bao gdm hgp chit c6 Cong thirc (I), trong d6 Rs dugc
chon mot cach doc 1ap trong sb trong sb heteoaryl hodc heteoaryl-Cy_galkyl tly ¥
dugc thé trén heteoaryl va phan heteoaryl, trong d6 heteoaryl duge chon trong sb
tetrazolyl hodc pyridinyl; va, trong d6 phan tir thé tity y dugc chon trong s6 mot,
hai, ba hodc bén phan tir thé halo, C;.galkyl, halo-C,_galkyl, hydroxyl-C_galkyl,
Cy.salkoxy, halo-C,_galkoxy, hydroxyl-C,_galkyl hodc carboxyl.

Céc phuong 4n khac bao gébm hop chit c6 Cong thire (I), trong d6 Rs duge
chon mot cach doc l4p trong sb trong s heteoaryl hoic heteoaryl-C;_galkyl tiy ¥
dugc thé trén heteoaryl va phan heteoaryl, trong d6 heteoaryl dugce chon trong s&
tetrazolyl hodc pyridinyl; va, trong d6 phan tir thé tily ¥ dugc chon trong s6 mot,
hai, ba hodc bén phﬁn ttr thé halo hoic halo-C;_galkoxy.

Céc phuong an khac bao gdm hop chit c6 Cong thire (I), trong d6 Rs dugc
chon mot cach doc 14p trong sb trong sb heteoaryl hodc heteoaryl-C;_galkyl tiy ¥
duoc thé trén heteoaryl va phan heteoaryl, trong d6 heteoaryl dugc chon trong sb
2H-tetrazol-2-yl, tetrazol-1-yl, pyridin-2-yl, pyridin-3-yl hodc pyridin-4-yl; va,
trong doé ph@m tir thé tuy y dugc chon trong sb mot, hai, ba hoic bdn phﬁn tir thé
halo hodc halo-C,_galkoxy.

. Céc phuong 4n khic bao gdbm hop chat cé6 Cong thirc (I), trong d6 Rs duoc
chon mot cach ddc 1ap trong s6 trong ) xyano, halo, hydroxyl, nitro, C;_galkyl,
halo-C,_galkyl, hydroxyl-C, galkyl, C,_galkoxy, halo—Cl_galkoxy, C,.galkenyl,
C,.galkynyl, formyl, formyl-oxy, C;_galkyl-cacbonyl, halo-C,_galkyl-cacbonyl, C;.
galkyl-thio, halo-Cl_ga]kyl-thio, amino, Cy_galkyl-cacbonyl, C,_galkoxy-cacbonyl,
amino-cacbohyl, Ci.galkyl-amino-cacbonyl, amino-C,_galkyl, (Cl_gallcyl)zQamino-

Ci.galkyl-amino, hydroxyl-C,_salkyl-amino, hydroxyl-imino-C,_galkyl, C;.
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salkyl-sulfonyl, B(ORg),, Cs.14xycloalkyl, heteoxyclyl, aryl hodc heteoaryl, trong
d6 Cs_j4xycloalkyl, heteoxyclyl, aryl va heteoaryl dugc thé mét cach tiy y bang
mdt, hai, ba hodc bn phan tir thé halo hoic C;.galkyl.

Céc phuong 4n khac bao gdbm hop chét c6 Cong thirc (1), trong d6 R¢ dugc
chon mdt cach ddc 14p trong s6 trong sb xyano, halo, hydroxyl, nitro, C,_galkyl,
halo-C,_galkyl, hydroxyl-C;_salkyl, C, salkoxy, halo-C;_galkoxy, C, galkenyl,
Ci.salkoxy-C, galkenyl, C, galkynyl, C;_galkoxy-C,.galkynyl, carboxyl, formyl,
formyl-oxy, C;.galkyl-cacbonyl, halo-Cy_galkyl-cacbonyl, C;_salkyl-thio, halo-Cl-
salkyl-thio, amino, C;_galkyl-amino, (C,.galkyl),-amino, C;_galkyl-cacbonyl, C;.
salkyl-cacbonyl-oxy, C;.galkyl-cacbonyl-oxy-C,.salkyl, C,_salkoxy-cacbonyl,
halo-C,_galkoxy-cacbonyl, C;.galkoxy-cacbonyl-C;_galkyl, C;_galkoxy-cacbonyl-
amino, C,.galkoxy-cacbonyl-amino-C,_galkyl, amino-cacbonyl, C;.galkyl-amino-
cacbonyl, (Cy_galkyl),-amino-cacbonyl, C;_salkyl-cacbonyl-amino, C;.
salkyl-cacbonyl-amino-C,_galkyl; amino-C;_galkyl, Cy_galkyl-amino-C;_galkyl, (C;.
gsalkyl),-amino-C,.galkyl, amino-C;_galkyl-amino, C;_galkyl-amino-C;_galkyl-
amino, (C;.salkyl),-amino-Cy_galkyl-amino, hydroxyl-C,_salkyl-amino,
hydroxyl-C_galkyl-amino-C;_galkyl, hydroxyl-C,_galkyl-amino-C;_galkyl-amino,
imino-Cy_galkyl, hydroxyl-imino-C,_galkyl, C;_galkoxy-imino-C,_galkyl, C.
salkyl-sulfonyl, halo-C,_galkyl-sulfonyl, amino-sulfonyl, C;.salkyl-amino-sulfonyl,
(Cy.galkyl),-amino-sulfonyl hodc B(ORyg),.

Céc phuong 4n khac bao gdbm hop chét c6 Cong thirc (I), trong d6 Rg duoc
chon mét cach ddc 1ap trong sb trong sb xyano, halo, hydroxyl, nitro, C,_galkyl,
halo-C;_galkyl, hydroxyl-C;_galkyl, C, galkoxy, halo-C;_galkoxy, C,.salkenyl,
C,.galkynyl, formyl, formyl-oxy, C,.galkyl-cacbonyl, halo-C;_galkyl-cacbonyl, C;.
salkyl-thio, halo-C;_galkyl-thio, amino, C,_galkyl-cacbonyl, C;.salkoxy-cacbonyl,
amino-cacbonyl, C;_galkyl-amino-cacbonyl, amino-Cy_galkyl, (C;_galkyl),-amino-
C,.salkyl-amino, hydroxyl-C,_galkyl-amino, hydroxyl-imino-C;_galkyl, C;.
galkyl-sulfonyl, C,_galkyl-amino-sulfonyl hoac B(ORg),.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 R duoc
chon mot cach ddc lap trong s trong sb Cs_ysxycloalkyl, heteoxyclyl, aryl hodc
heteoaryl, trong d6 Cs.jsxycloalkyl, heteoxyclyl, aryl va heteoaryl dugc thé mot
cach tity y bing mdt, hai, ba hoic bén phén tr thé halo hodc C,.galkyl.
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Céc phuong 4n khac bao gdbm hop chit c6 Cong thirc (I), trong dé Rg duoc
chon mot cach ddc 14p trong sb trong s§ Cs_jsxycloalkyl hodic heteoxyclyl, trong
d6 mdi Cs_j4xycloalkyl va heteoxyclyl tily y dugc thé bang hai phin tir thé C,.
galkyl.

Céac phuong 4n khac bao gdm hop chét c6 Céng thirc (I), trong d6 Re 1a
Cs.14xycloalkyl duoc thé tiry ¥ duoc chon tir xyclopropyl; 12 heteoxyclyl dugc thé
tlly y dugc chon trong sé morpholinyl hodc 1,3,2-dioxaborolanyl; aryl dugc thé
tlly y dugc chon tir phenyl; hoidc, 12 heteoaryl dugc thé thy ¥ duoc chon tir
1H-pyrazolyl.

Céac phuong 4n khac bao gdbm hop chét c6 Céng thirc (I), trong d6 Re 1a
C;.14xycloalkyl duoc thé tiry ¥ dugc chon tir xyclopropyl.

Céac phuong 4n khac bao gdbm hop chét c6 Cong thirc (I), trong d6 Re 1a
heteoxyclyl dugc thé tiy y dugc chon trong sé morpholinyl hodc 1,3,2-
dioxaborolanyl.

Céac phuong 4n khac bao gdm hop chit c6 Cong thic (I), trong d6 Rg 1a
heteoxyclyl dugc thé tiy y dugc chon trong sé morpholin-4-yl hodc 1,3,2-
dioxaborolan-2-yl.

Céc phuong 4n khéc bao gdm hop chét ¢ Céng thirc (I), trong d6 Ry 1a
aryl dugc thé tiy ¥ dugc chon tir phenyl.

Cac phuong 4n khac bao gdm hop chit c6 Coéng thire (I), trong d6 Rg 1a
heteoaryl dugc thé tiy y dugc chon tir IH-pyrazolyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 Rg 1a
heteoaryl dugc thé tiy v dugc chon tir 1H-pyrazol-1-yl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thirc (D), trong d6 R, 1a
hydroxyl.

Céc phuong 4n khac bao gdm hop chét c6 Cong thire (I), trong d6 Ry 1a
(C1.galkoxy),, trong d6 n 1a mot s6 nguyén nam trong khoang tir 1 d&én 5.

Céac phuong 4n khac bao gdm hop chit c6 Cong thire (I), trong d6 Rg 1a
hydro.

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I), trong d6 Rg 1a C;.
galkyl.
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Céc phuong 4n khac bao gdbm hop chit c6 Cong thirc (I) hodc dang ciia né,
trong d6 dang ciia hop chit c6 Céng thire (I) duge chon trong s6 axit tu do, bazo
te do, mubi, este, hydrat, solvat, chelat, clathrat, dang da hinh, chét déng phéan
ddng vi, chit ddng phén 14p thé, chit triét quang, chit dong phan d6i anh, chét
ddng phan khong ddi quang hozc chit hd bién ctia noé.

Céc phuong 4n khic bao gdm hop chét c¢6 Cong thire (I) hodic dang cia né,
trong d6 dang cta hop chét c6 Cong thie (I) duge chon trong sb axit tu do, bazo
tu do, mudi, este, hydrat, solvat hodc dang da hinh cda né.

Céc phuong an khac bao gdm hop chét c¢6 Cong thire (I) hoic dang ctia no,
trong d6 dang ciia hop chét c6 Cong thirc (I) duoc chon trong sé mudi, este,
hydrat, solvat, chelat, clathrat, dang da hinh, chét déng phéan déng vi, chét déng
phan 14p thé, chit triét quang, chit ddng phan dbi anh, chét ddng phan khéng dbi

" quang hoc chit hd bién cia né.

Céc phuong 4n khac bao gdm hop chit c6 Cong thie (I) hodc dang ciia nd,
trong d6 dang cua hop chét c¢6 Céng thirc (I) duge chon trong s6 axit tu do, bazo
tu do, mudi, hydrat hodc dang da hinh cta né.

Cac phuong 4n khac bao gdm hop chit c6 Cong thic (I) hodc dang ciia nd,
trong d6 dang cta hop chit ¢6 Cong thirc (I) duge chon trong sb axit tu do, bazo
tu do, hydrat, solvat hodc dang da hinh cia no.

Céac phuong an khac bao gdm hop chit c6 Cong thirc (I) hodc dang ciia no,
trong d6 dang ctia hop chit c6 Cong thirc (I) duge chon trong sé mubi, hydrat,
solvat hodac dang da hinh cta né. |

Céc phuong 4n khac bao gdm hop chit c6 Cong thirc (I) hodc dang ciia nd,
trong d6 dang ciia hop chit c6 Cong thirc (I) duge chon trong sb axit tu do, bazo
tu dp hodc mubi cta no.

" Céc phuong &n khac bao gdm hop chét c6 Cong thire (I) hodc dang ciia né,
trong d6 dang ctia hop chét c6 Cong thic (I) duge chon trong s6 axit tuy do hodc
bazo tu do cta no. |

* Céc phuong an khac bao gdbm hop chét c6 Cong thirc (I) hodic dang ciia nd,

trong ﬁo dang ctia hop chét c6 Cong thirc (I) dugc chon trong sé mubi ciia né.
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Céc phuong 4n khac bao gdbm hop chét c6 Cong thirc (I) hodc dang cia né,
trong d6 dang ciia hop chét c6 Cong thirc (I) duoc chon trong s6 dang da hinh cia
no.

Céc phuong 4n khéac bao gdm hop chét c6 Cong thirc (I) hodc dang cia no,
trong d6 dang ctia hop chét c6 Cong thire (I) c6 tinh duge dung.

Céc phuong 4n khac bao gdbm hgp chét c6 Cong thirc (I) hoic dang cua no,
trong d6 dang ctia hop chat c6 Cong thirc (I) dugc phén 14p.

Céc phuong 4n khac bao gdbm hop chét c6 Cong thirc (I) hoic dang cua no,
trong d6 hop chét nay 13 hop chit c6 Cong thirc (II), Cong thirc (IIT) hodc Cong
thire (IV):

Ry

RQ\ /
st\)\ R3 ~C
| IL
&\” e 7 R4\ )\ Rem J\

H

Cong thue (11), Cong thirc (III) hoeflc Cong thue (IV)

hodc dang cia nd, trong do:

Ry va Ryy doc 14p 1a hydro, hydroxyl, C;_galkyl, hydroxyl-C,_galkyl, C;_galkoxy-C;.
galkyl, Cy_galkyl-cacbonyl, amino-cacbonyl, C,_galkyl-amino-cacbonyl, (C;.
galkyl),-amino-cacbonyl, C,;_galkoxy-cacbonyl, amino-sulfonyl, C,.galkyl-
amino-sulfonyl, (C,_galkyl),-amino-sulfonyl hodc P(O)(R),.

Céc phuong an khac bao gdbm hop chét c6 Cong thirc (III), trong d6 mot
trong s6 Rg va Ry 1 hydro va nhém con lai 12 hydroxyl, Cy.galkyl, hydroxyl-C;.
galkyl, C,_galkoxy-Cy_galkyl, C;.galkyl-cacbonyl, amino-cacbonyl, Cy_salkyl-
amino-cacbonyl, (Cy_galkyl),-amino-cacbonyl, C;.galkoxy-cacbonyl,
amino-sulfonyl, C,_galkyl-amino-sulfonyl, (C;_galkyl),-amino-sulfonyl hoac
P(O)(R7),.
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Céc phuong an khic bao gébm hop chét c6 Cong thire (I) hoic dang cia no,
trong d6 hop chét nay 1a hop chit c6 Céng thirc (Ia), Cong thirc (I1a), Cong thirc
(ITIa) hoac Cong thirc (IVa):

N R10 R
r r "L
Ra~ )\ Ra< )\R Ri~ f\)\ Ra~ | N/J\R1

|
11 R11 Ris
Cong thire (Ia), Cong thuc (ITa), Cong thuc (IITa) hodc  Cong thie (IVa)
hodc dang cua n6, trong do Ry, R3, Ry, Rjg hodc Ry; ddc 14p 1a doteri.

Céc phuong an khac bao gdm hop chét c6 Cong thirc (I) hoic dang cia né

dugc chon tir nhom gdém:

I 6 CFs cl
5 7 8
Qe Qe Cip Olr
HN \N)Y< HN N/K(( HN NJ\(< HN \N)Y(
N /N N /N N /N N /N
\ \_/ \_/ \_/
Br O_F o)
9 /
10 \Fr 12
11
HNT N P HN N)%N HNT SN N HN SN NN
N~ N~ N4 N
\ © \ © \ \ 7/
cl cl cl cl
CF4 0\CF3 Br OYF
13 14 15 £
16
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NHp NH, NH, NH2
ST VU o S o U

HN N/zi\g &(6 &N/a HN N/%i\g
;E? ] o~ F O~cr ] (2‘ o
282 ’ 283, ve‘f 284; ’ ’
trong d6 dang cua hop chat c6 Cong thic (I) duge chon trong s6 mudi, este,
hydrat, solvat, chelat, clathrat, dang da hinh, chit déng phan ddng vi, chit ddng
phan 14p thé, chét triét quang, chit ddng phan d6i anh, chit ddng phan khong dbi
quang hoic chat hd bién cia no.

Cac phuong 4n khéac bao gdbm hop chit c6 Cong thirc (I) hoic dang ciia nd
duoc chQn tr nhém gém:

Hop Tén goi
chat

1 N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-amin

2 N-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-(2-metylimidazo[ 1,2-a]pyridin-
3-yl)pyrimidin-4-amin

3 2-(2-metylimidazo[1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin

4  N-(4-metoxyphenyl)-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4-
amin

5  N-(4-clorophenyl)-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4-
amin

6  2-(2-metylimidazo[1,2-a]pyridin-3-yl)-N-phenylpyrimidin-4-amin

7 2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl|pyrimidin-4-amin

&  N-(4-clorophenyl)-2-[2-(triflorometyl)imidazo| 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

9  N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

10 N-(4-bromophenyl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin _

11 N-[4-(diflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-
3-yl]pyrimidin-4-amin

12 N-(4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

13 2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl|pyrimidin-4-amin

14 2-[6-cloro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometoxy)phenyl|pyrimidin-4-amin

15  N-(4-bromophenyl)-2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
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2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-[4-
(diflorometoxy)phenyl]pyrimidin-4-amin
N-(4-clorophenyl)-2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
2-[2-metyl-6-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
N-(4-bromophenyl)-2-[2-metyl-6-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
~ yl]pyrimidin-4-amin
N-(4-metylphenyl)-2-[2-metyl-6-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-(4-
metylphenyl)pyrimidin-4-amin

2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-(4-
metoxyphenyl)pyrimidin-4-amin
2-[5-cloro-1-metyl-2-(triflorometyl)-1H-indol-3-y1]-N-(4-
metoxyphenyl)pyrimidin-4-amin
2-[5-cloro-1-metyl-2-(triflorometyl)- 1H-indol- 3-y1]-N [4-
(diflorometoxy)phenyl]pyrimidin-4-amin
N-(4-bromophenyl)-2-[5-cloro-1-metyl-2-(triflorometyl)-1H-indol-3-
yl]pyrimidin-4-amin

N-(4-bromophenyl)-2-(6-floro-2-phenylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4-amin

2-(6-floro-2-phenylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-
metylphenyl)pyrimidin-4-amin
N-(1,3-benzodioxol-5-yl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
N-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-[2-(triflorometyl)imidazo[ 1,2-
a]pyridin-3-yl]pyrimidin-4-amin
N-(6-metoxypyridin-3-yl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin

N, N2-dimetyl-N°-{2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-yl}pyridin-2,5-diamin
2-[6-bromo-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
2-[6-bromo-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-(4-
metoxyphenyl)pyrimidin-4-amin
N-(3-floro-4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
N-(3-cloro-4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

N-(3-cloro-4-metylphenyl)-2-[2- (trlﬂorometyl)lmldazo[l 2-a]pyridin-3-
yl]pyrimidin-4-amin

N-(4-etoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
N-[4-(propan-2-yl)phenyl]-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
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N-[4-(1H-pyrazol-1-yl)phenyl]-2-[2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin
'N-(3-cloro-4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4-amin
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl|pyrimidin-
4-amin
N-(3-cloro-4-metoxyphenyl)-2-[2-(triflorometyl)-1H-benzimidazol-1-
yl]pyrimidin-4-amin
5-floro-N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
5-cloro-N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

N-(4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-
yl]pyrimidin-4-amin

2-[2-(triflorometyl)imidazo[1,2- a]pyrazin-3 -yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
N-(4-clorophenyl)-2-[2-(triflorometyl)imidazo[ 1 2-a]pyrazm-3 -
yl]pyrimidin-4-amin

2-[6-metoxy-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
2-[6-metoxy-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometoxy)phenyl]pyrimidin-4-amin

N-(4-metoxyphenyl)-2-[ 6-metoxy-2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin
N-[4-(diflorometoxy)phenyl]-2-[6-metoxy-2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin
2-{[6-{[4-(diflorometoxy)phenyl]amino}-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4-yl]Jamino}etanol
N-[4-(diflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-
3-yl]pyrimidin-4-amin

2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
N-[4-(diflorometoxy)phenyl]-2-[6-floro-2-(triflorometyl)imidazo[ 1,2-
a]pyridin-3-yl]pyrimidin-4-amin
N-[4-(triflorometyl)phenyl]-2-[2-(triflorometyl)pyrazolo[ 1,5-a]pyridin-3-
yl]pyrimidin-4-amin

2-{[2-(2-metyl-1H-benzimidazol-1-yl)-6-{[4-
(triflorometyl)phenyl]amino} pyrimidin-4-yl]Jamino } etanol
N4-(2-metoxyety1)-2-(2-metyl- 1H-benzimidazol-1-y1)-N°-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N*-[4-(diflorometoxy)phenyl]-N°-(2-metoxyetyl)-2-(2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
N-(4-metoxyphenyl)-2-[2-(triflorometyl)pyrazolo[1,5-a]pyridin-3-
yl]pyrimidin-4-amin
N-[4-(diflorometoxy)phenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4-amin
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N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-
yl]pyrimidin-4-amin
2-(2-metyl-1H-benzimidazol-1-y1)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin

2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-
3-yl]pyrimidin-4,6-diamin

2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(triflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-
3-yl]pyrimidin-4,6-diamin

2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

N-[4- (dlﬂorometoxy)phenyl] 2-(6-floro-2- metyhmldazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin =~
N-[4-(triflorometyl)phenyl]-2-(1,3,5-trimetyl- lH-pyrazol 4-yl)pyr1mldm-
4,6-diamin

2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-xyclopropyl-6-floimidazo[ 1,2-a]pyridin-3-yl)-N-[4-(diflorometoxy)-
3-florophenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-6-floro-1H-benzimidazol-
1-yl)pyrimidin-4,6-diamin
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-y1)-N-[4-(diflorometoxy)-3-
florophenyl]pyrimidin-4,6-diamin
N-[4-(triflorometyl)phenyl]-2-(2.5.6-trimetyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
N-[3-floro-4-(triflorometyl)phenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-xyclopropyl-5-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
[3-(4-amino-6-{[4-(triflorometyl)phenyl]amino} pyrimidin-2-yl)-6-
floimidazo[1,2-a]pyridin-2-ylJmetanol
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85  2-(6-bromo-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

86  2-(2,6-dimetyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

87  2-(6-etyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

88  2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

89  2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

90 2-{[2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-6-{[4-
(triflorometyl)phenyl]amino} pyrimidin-4-ylJamino} etanol

91 2-(6-etenyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

92  2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

93  2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

94  2-(6-floro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

95  5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

96 2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

97  2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin

98  2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin

99  2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy )phenyl]pyrimidin-4,6-diamin

100 2-(6-floro-2-metylimidazo[1,2-a]pyrimidin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

101 N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

102 N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

103  2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin

104 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

105 2-(6-cloro-2-etyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

106 N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

107 2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
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108 5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

109 5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

110 N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

111 N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

112 N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(5-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

113 N-[4-(diflorometoxy)phenyl]-5-floro-2-(5-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

114 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenylpyrimidin-4,6-diamin

115 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin

116 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)-3-florophenyl]-5-floropyrimidin-4,6-diamin

117 2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

118 2-(imidazo[1,2-a]pyridin-3-yl)-N-[4- (tr1ﬂorometyl)phenyl]pyr1m1d1n—4-
amin

119 N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

120 2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

121 2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin

122 2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]-5-floropyrimidin-4,6-diamin

123  N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

124 N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

125 2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

126 N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-

* benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin

127 2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin

128 N-[4-(diflorometoxy)-3-florophenyl]-2-(4,6-difloro-2-metyl-1H-
benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin

129  2-(2-etyl-4,6-difloro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin

130 N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-4,6-difloro- lH-
benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin
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N-[4-(diflorometoxy)phenyl]-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-4,6-difloro-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin
5-floro-2-(4-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]|pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-5-floro-2-(4-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(4-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
5-floro-2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-imidazo[4,5-
b]pyridin-1-yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-imidazo[4,5-
b]pyridin-1-yl)pyrimidin-4,6-diamin
2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin
2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]-5-floropyrimidin-4,6-diamin
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-[2-(diflorometyl)-6-floro-1H-
benzimidazol-1-yl]pyrimidin-4,6-diamin
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(metylsulfanyl)phenyl]pyrimidin-4,6-diamin
2-[2-(1-metylxyclopropyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-[2-(1-metylxyclopropyl)-1H-
benzimidazol-1-yl]pyrimidin-4,6-diamin
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-[2-(propan-2-yl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-[2-(diflorometyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin

-40-



154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

173

174

175

176

25635

2-(2-metylpyrazolo[ 1,5-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin

- N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)pyrimidin-

4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-1H-benzimidazol-1-
yDpyrimidin-4,6-diamin
2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin
2-(2-etyl-5-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-5-floro-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
5-cloro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
5-cloro-2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
5-cloro-N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin _
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metylimidazo[1,2-
a]pyridin-3-yl)pyrimidin-4,6-diamin

5-metyl-2-(2-metyl- 1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metylpyrazolo[ 1,5-a]pyridin-3-
yl)pyrimidin-4,6-diamin
5-floro-N-[4-(triflorometyl)phenyl]-2-(2,6,8-trimetylimidazo[ 1,2-
a]pyrazin-3-yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2,6,8-trimetylimidazo[ 1,2-

- a]pyrazin-3-yl)pyrimidin-4,6-diamin

N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2,6,8-
trimetylimidazo[ 1,2-a]pyrazin-3-yl)pyrimidin-4,6-diamin
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5-floro-2-(2-metylpyrazolo[1,5-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
5-floro-2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
2-(2-xyclopropylpyrazolo[1,5-a]pyridin-3-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin
[3-(4-amino-6-{[4-(diflorometoxy)phenyl]amino }-5-floropyrimidin-2-
yl)-5-floropyrazolo[1,5-a]pyridin-2-yl]metanol
2-[2-(metylsulfanyl)-1H-benzimidazol-1-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[6-
(triflorometyl)pyridin-3-yl]pyrimidin-4,6-diamin
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
N-(4-clorophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin '
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-5-floropyrazolo[1,5-a]pyridin-3-
yl)-5-floropyrimidin-4,6-diamin
2-(2-etyl-5-floropyrazolo[1,5-a]pyridin-3-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-5-floropyrazolo[1,5-
a]pyridin-3-yl)-5-floropyrimidin-4,6-diamin
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(3-
metoxyphenyl)pyrimidin-4,6-diamin
N-(3-clorophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
4-{[6-amino-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4-yl]amino } benzonitril

metyl 4-{[6-amino-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4-yl]Jamino } benzoat
5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-
4,6-diamin
5-floro-N-(3-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

- 2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-4,6-

diamin
N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin

N-[4-(dimetylamino)phenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin ’

-42-



200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
21§
219
220
221

222

25635

5-floro-N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yD)pyrimidin-4,6-diamin
N-(4-clorophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin
4-{[6-amino-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-
yl]amino } benzonitril

N-(1,3-benzodioxol-5-yl)-5-floro-2-(2-metyl- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
5-floro-2-(2-metyl-1H-benzimidazol-1-y1)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
N-(1,3-benzodioxol-5-yl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin
N-(2,2-difloro-1,3-benzodioxol-5-y1)-2-(2-metyl-1H-benzimidazol-1-
yD)pyrimidin-4,6-diamin
N-(3-floro-4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yD)pyrimidin-4,6-diamin v
N-(6-metoxypyridin-3-yl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin
N-(4-clorophenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin

4-{[6-amino-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-
yl]amino }benzonitril
2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-nitrophenyl)pyrimidin-4,6-
diamin
N-(4-bromophenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin

2-(5,6-difloro-2-metyl- 1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin
2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
N-(4-clorophenyl)-2-(5,6-difloro-2-metyl- 1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-5-floro-2-[2-(metoxymetyl)-1H-
benzimidazol-1-yl]pyrimidin-4,6-diamin
5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-(4-
metylphenyl)pyrimidin-4,6-diamin
5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
N-(4-clorophenyl)-5-floro-2-[2-(metoxymetyl)- 1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin
5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
1-(4-amino-5-floro-6-{[4-(triflorometyl)phenyl]Jamino } pyrimidin-2-y1)-2-
metyl-1H-benzimidazol-6-cacbonitril
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1-(4-amino-6-{[4-(diflorometoxy)phenyl]amino}-5-floropyrimidin-2-yl)-
2-metyl-1H-benzimidazol-6-cacbonitril
1-{4-amino-5-floro-6-[(4-metylphenyl)amino]pyrimidin-2-yl}-2-metyl-
1H-benzimidazol-6-cacbonitril
1-{4-amino-5-floro-6-[(4-metoxyphenyl)amino]pyrimidin-2-yl}-2-metyl-
1H-benzimidazol-6-cacbonitril
1-(4-amino-6-{[4-(diflorometoxy)phenyl]amino}-5-floropyrimidin-2-yl)-
2-metyl-1H-benzimidazol-5-cacbonitril
1-{4-amino-5-floro-6-[(4-metylphenyl)amino]pyrimidin-2 -yl} -2-metyl-
1H-benzimidazol-5-cacbonitril
1-{4-amino-5-floro-6-[(4-metoxyphenyl)amino]pyrimidin-2-yl}-2-metyl-
1H-benzimidazol-5-cacbonitril
1-(4-amino-5-floro-6-{[4-(triflorometyl)phenyl]amino}pyrimidin-2-yl)-2-
metyl-1H-benzimidazol-5-cacbonitril
1-{4-amino-6-[(4-clorophenyl)amino]-5-floropyrimidin-2-y1}-2-metyl-
1H-benzimidazol-5-cacbonitril . _
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-6-nitro-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
5-floro-2-(2-metyl-6-nitro-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
5-floro-N-(4-metoxyphenyl)-2-(2-metyl-6-nitro- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)phenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

5-floro-2-(2-metyl-6-nitro- 1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-(4-clorophenyl)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-

floropyrimidin-4,6-diamin

2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
5-floro-N-(4-metoxyphenyl)-2-(2-metylpyrazolo[ 1,5-a]pyridin-3-
yl)pyrimidin-4,6-diamin
N-(1,3-benzodioxol-5-y1)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-
5-floropyrimidin-4,6-diamin
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-y1)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
2-(5.7-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
N-(4-clorophenyl)-5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
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246 5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
247 N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-metoxy-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
248 5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
249  5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
250 N-(1,3-benzodioxol-5-yl)-5-floro-2-(6-metoxy- -metyl-lH-
~ benzimidazol-1-yl)pyrimidin-4,6-diamin
251 N-(4-clorophenyl)-5-floro-2-(6-floro-2-metylimidazo[1,2-a]pyridin-3-
" yl)pyrimidin-4,6-diamin
252  5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
253  5-floro-2-(6-floro-2-metylimidazo|[ 1,2-a]pyridin-3 -yl)—N—(4-
metylphenyl)pyrimidin-4,6-diamin
254  5-floro-2-(2-metyl-5-nitro-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
255 5-floro-N-(4-metoxyphenyl)-2-(2-metyl-5-nitro-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
256 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
257 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin
258 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin
259 N-(4-clorophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
260 N-(4-cloro-3-florophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-
1-yl)pyrimidin-4,6-diamin
261 N-(4-cloro-3-florophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
262 N-(4-cloro-3-florophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-
1-yl)pyrimidin-4,6-diamin
263 N-(4-clorophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin
264 2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
' 4,6-diamin
265 2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
266 N-[4-(dimetylamino)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
~ yDpyrimidin-4,6-diamin
267 N-(4-cloro-3-florophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-
+  yl)pyrimidin-4,6-diamin
268 2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-
4,6-diamin
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N-(2,2-difloro-1,3-benzodioxol-5-yl)-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-
4,6-diamin
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metoxyphenyl)pyrimidin-
4,6-diamin

2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
N-(1,3-benzodioxol-5-yl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
N-(4-clorophenyl)-2-(2-etyl-1H-benzimidazol- 1-y1)-5-floropyrimidin-
4,6-diamin
N-(4-cloro-3-florophenyl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

2-(2-xyclopropyl-1H- benzimidazol-1 -yl)-5- ﬂoro-N-(4-
metylphenyl)pyrimidin-4,6-diamin
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
N-(4-clorophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
N-(4-cloro-3-florophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5
floropyrimidin-4,6-diamin
5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-y1)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin

5-floro-2-(5-floro-2-metyl- 1H-benzimidazol-1-y1)-N-[4-
(triflorometoxy)phenyl]|pyrimidin-4,6-diamin, va
2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin;

trong d6 dang ciia hop chit c6 Céng thirc (I) duge chon trong sé mudi, este,

hydrat, solvat, chelat, clathrat, dang da hinh, chét déng phéan d?)ng vi, chit déng

phén. 14p thé, chit triét quang, chit ddng phan ddi anh, chit dong phan khong ddi

quang hoic chat hd bién ciia né.

Céc dinh nghia héa hoc

Céc thuat ngit héa hoc dugc st dung & trén va trong toan ban md ta nay,

trir khi c6 quy dinh khéc dugc chi ra cu the, s& dugce hi€u rd bdi ngudi cé hi€u bict

trung binh trong linh vurc nay dé c6 céc dinh ngia dugc chi ra dué6i day.
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Nhu dugc md ta trong Ban mo ta nay, thuat nglr “C,_galkyl” dfmg dé chi
cac gbc hydrocacbon no ¢6 tir mot t6i tim nguyén tir cacbon trong c4u hinh mach
théng hoac mach nhanh, bao gﬁ‘)m, nhung khong nham gi6i han, & metyl, etyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl,
n-heptyl, n-octyl va twong ty. Theo méot sb phuong 4n, Cjsalkyl bao gdm
Cyalkyl, Cy4alkyl va twong tw. Gdc Cy.galkyl c6 thé tily y dugc thé khi dugc cho
phép bédi cac hoa tri kha dung.

Nhu dugce mé ta trong Ban md ta nay, thuit ngir “C,_galkenyl” ding dé chi
cac gbc hydrocacbon chira no mot phin c6 tir hai téi tAm nguyén tir cacbon trong
cAu hinh mach thing hoic mach nhanh va mdt hodc nhiéu lién két d6i cacbon-
cacbon trong n6, bao gdm, nhung khong nhim giéi han, & etenyl, alyl, propenyl
va tuong tu. Theo mot s6 phuong én, Cz_galkenyl bao gém C,.salkenyl, C,_jalkenyl
va tuong tu. Gc Cygalkenyl c6 thé tiy ¥ duge thé khi duge cho phép béi cac héa
tri kha dung.

Nhu duge mo ta trong Ban mo ta nay, thuat ngit “C, galkynyl” dung dé chi
cac gbc hydrocacbon chua no mdt phan c6 tir hai téi tim nguyén tir cacbon trong
cdu hinh mach théng hodc mach nhanh va mot hodc nhiu lién két ba cacbon-
cacbon trong no, bao gdm, nhung khéng nhim giéi han, & etynyl, propynyl va
tuong tr. Theo mdt sé phuong an, C galkynyl bao gdm C,.ealkynyl, C,4alkynyl
va tuong tu. Gbc C,.galkynyl c6 thé ty v duoc thé khi duoce cho phép bdi cac hoa
tri kha dung.

Nhu dugc md ta trong Ban md ta nay, thuét ngit “C;.galkoxy” ding dé chi
cac gdc hydrocacbon no ¢ tir mét t&i tam nguyén tir cacbon c¢6 cdu hinh mach
thing hoic mach nhanh cua cong thirc: -O-C.galkyl, bao gdm, nhung khong nham
gidi :‘han, & metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-f)utoxy, tert-butoxy, n-pentoxy, n-hexoxy va tuong tw. Theo mot s6 phuong
an, Cl_galkoxy bao gém Ci.salkoxy, Ci.4alkoxy va tuong tu. Gbe C,.galkoxy c6 thé
tiy y duoc thé khi duge cho phép bai cac héa tri kha dung.

Nhu duge mo ta trong Ban mo ta ndy, thuat ngir “C;_4xycloalkyl” dung dé
chi gbc hydrocacbon no mét vong, hai vong hodc da vong, bao gdm, nhung khéng
nhim gi6i han, & xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclooctyl, 1H-indanyl, indenyl, 2,3-dihydro-1H-indenyl, tetrahydro-naphtalenyl
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va tuong tu. Theo mot s6 phuong 4n, Cs.14xycloalkyl bao gém Csgxycloalkyl,
Cs_gxycloalkyl, Cs.jpxycloalkyl va tuong tu. Gbc C;. 14xycloalky1 c6 thé tuy y duoc
thé khi duoc cho phép béi cac héa tri kha dung.

Nhu duge mé ta trong Ban mé ta nay, thuit ngit “aryl” ding dé chi gbc ¢
cAu triic vong nguyén tir cacbon thom mdt vong, hai vong hodc da vong, bao gbm,
nhung khéng nhim gidi han, & phenyl, naphtyl (ciing duoc goi 1 naphtalenyl),
antraxenyl, florenyl, azulenyl, phenanthrenyl va twong tu. Gdc aryl ¢6 thé tiy y
dugc thé khi dugc cho phép bai cac héa tri kha dung.

Nhu duge md ta trong Ban mé ta nay, thudt ngir “heteoaryl” ding dé chi
gbc ¢6 chu tric vong nguyén tir cacbon thom mét vong, hai vong hodc da vong
trong d6 mdt hodc nhiéu thanh phan nguyén tir cacbon vong duogc thé, khi dugc
cho phép béi tinh dn dinh cdu trac, bing mot hoic nhidu nguyén tir khac loai, nhu
nguyén tir O, S hoidc N, bao gdm, nhung khéng nham gi6i han, & furanyl, thienyl
(cling dugc goi la thiophenyl), pyrolyl, pyrazolyl (cling dugc goi 1a 1H-pyrazolyl),
imidazolyl (ciing dugc goi 1a 1H-imidazolyl), isoxazolyl (cling dugc goi 1a 1,2-
oxazolyl), isothiazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyranyl, thiopyranyl, pyridinyl (cling dugc goi 1a pyridyl), pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, indolyl (cling dugc goi la 1H-indolyl),
azaindolyl, indazolyl (cling dugc goi 12 2H-indazolyl), azaindazolyl, isoindolyl,
indolizinyl, benzofuranyl, benzothienyl, benzimidazolyl (cling dugc goi 1a 1H-
benzimidazolyl), benzothiazolyl, benzoxazolyl, imidazo[2,1-b][1,3]thiazolyl,
pyrazolo[1,5-a]pyridinyl, pyrazolo[1,5-c]pyrimidinyl, imidézo[l,Z-a]pyridinyl,
1H-imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-c]1§yridinyl, imidazo[1,2-
a]pyrazinyl, imidazo[l,2-a]pyrimidinyl, 7H-purinyl, 9H-purinyl, quinolinyl,
isoquinolinyl, quinazolinyl, quinoxalinyl, acridinyl va twong tu va cac chit déng
ding lién quan va cic chit dong phan ving clia nd. Gdc heteoaryl c6 thé tiy y
dugc thé trén nguyén tir vong 12 nguyén tir nito hodc cacbon khi dwgc cho phép
bdi cac hoa tri kha dung.

Nhu dugc md ta trong Ban mb ta nay, thuat ngir “heteoxyclyl” ding dé chi
gbc 6 cAu triic vong nguyén tir cacbon no hodc chua no mét phan mét vong, hai
vong hodc da vong trong d6 mot hodc nhiéu thanh phin nguyén tir cacbon vong

dugc thé, khi dugc cho phép bai tinh 6n dinh ciu triic, bing mot nguyén tir khac
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loai, nhu nguyén t O, S hodc N, bao gém, nhung khong nham gi6i han, &
oxiranyl, oxetanyl, azetidinyl, dihydrofuranyl, tetrahydrofuranyl, dihydrothienyl,
tetrahydrothienyl, pyrolinyl, pyrolidinyl, dihydropyrazolyl, pyrazolinyl,
pyrazolidinyl, dihydroimidazolyl, imidazolinyl, imidazolidinyl, isoxazolinyl,
isoxazolidinyl, isothiazolinyl, isothiazolidinyl, oxazolinyl, oxazolidinyl,
thiazolinyl, thiazolidinyl, triazolinyl, triazolidinyl, oxadiazolinyl, oxadiazolidinyl,

thiadiazolinyl, thiadiazolidinyl, tetrazolinyl, tetrazolidinyl, 1,3-dioxolanyl,

dihydro-2H-pyranyl, tetrahydro-2H-pyranyl, dihydro-pyridinyl,
tetrahydro-pyridinyl, dihydro-pyrimidinyl, tetrahydro-pyrimidinyl,
dihydro-pyrazinyl, tetrahydro-pyrazinyl, dihydro-pyridazinyl,

tetrahydro-pyridazinyl, piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl,
dihydro-triazinyl, tetrahydro-triazinyl, hexahydro-triazinyl, 1,4-diazepanyl,
dihydro-indolyl, indolinyl, tetrahydro-indolyl, dihydro-indazolyl,
tetrahydro-indazolyl, dihydro-isoindolyl, dihydro-benzofuranyl, tetrahydro-
benzofuranyl, = dihydro-benzothienyl,  tetrahydro-benzothienyl, dihydro-
benzoimidaéolyl, tetrahydro-benzoimidazolyl, dihydro-benzooxazolyl, tetrahydro-
‘benzooxazolyl, dihydro-benzooxazinyl, tetrahydro-benzooxazinyl,
benzo[1,3]dioxolyl (cling dugc goi 1a 1,3-benzodioxolyl), benzo[1,4]dioxanyl
(cling dugc goi la 1,4-benzodioxanyl hodc 2,3-dihydro-1,4-benzodioxinyl),
benzo[1,4]dioxinyl (cling dugc goi 1a 1,4-benzodioxinyl), 4,5,6,7-tetrahydro-2H-
indazolyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl,  4,5,6,7-tetrahydro-3H-
imidazo[4,5-c]pyridinyl, dihydro-purinyl, tetrahydro-purinyl, dihydro-quinolinyl,
tetrahydro-quinolinyl, dihydro-isoquinolinyl, tetrahydro-isoquinolinyl,
dihydro-quinazolinyl, tetrahydro-quinazolinyl, dihydro-quinoxalinyl,
tetrahydro-quinoxalinyl va tuong tw va céc chit ddng déng lién quan cta né. Géc
hetef)xyclyl c6 thé thy v dugc thé trén nguyén tir vong 1a nguyén tir nito hoic
cacbon khi dugc cho phép béi cac hoa tri kha dung.

7 Nhu dugc mé ta trong Ban md ta nay, thudt ngit “B(ORg),” dung dé chi
gbc c6 cong thire: -B[(-OH)(-OH)] khi Rg 13 hydro; hozc -B[(-OH)(-O-C_galkyl)]
khi Rg doc 1ép 1a hyer hodc Cy_salkyl; hodc -B[(-O-Cy_galkyl)(-O-C,_galkyl)] khi
Rg 1a Cy_galkyl.
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Nhu dugec md ta trong Ban mo ta nay, thuit ngit “C;galkoxy-Ci.galkyl”
ding dé chi gbc ¢ cong thirc: -C;.galkyl-O-C_galkyl.

Nhu dugc mo ta trong Ban md ta nay, thuit nglt “C;galkoxy-C,_galkyl-
amino” ding dé chi gbc ¢6 cong thirc: -NH-C; _galkyl-O-C;_galkyl.

Nhu dugc md ta trong Ban mo ta nay, thudt ngir “C,_galkoxy-C, galkenyl”
dﬁng dé chi gbc c6 cong thire: -C, galkenyl-O-Cy_galkyl.

Nhu duge md ta trong Ban mo ta nay, thuit ngr “C,_galkoxy-C,.galkynyl”
diing dé chi gdc c6 cong thirc: -C,.galkynyl-O-C;_salkyl.

Nhu dugc mo ta trong Ban md ta nay, thudt nglr “C,_galkoxy-cacbonyl”
ding dé chi gdc c6 cong thirc: -C(0)-0-C_galkyl.

Nhu dugc mo ta trong Ban mo ta ndy, thudt ngir “C,_galkoxy-cacbonyl-C;.
salkyl” ding dé chi gbc c6 cong thire: -Cy_galkyl-C(0)-O-C,_alkyl.

Nhu dugc md ta trong Ban mo ta nay, thudt ngit “Cy.galkoxy-cacbonyl-
amino” ding d& chi gbc ¢6 cong thirc: -NH-C(0)-0-C_salkyl.

Nhu dugc md ta trong Ban mo ta nay, thudt ngit “C,.galkoxy-cacbonyl-
amino-C_galkyl” ding @& chi gbc c6 cong thirc: -C;_galkyl-NH-C(0)-O-C;_galkyl.

Nhu dugc md td trong Ban md ta nay, thudt ngir “C,galkoxy-imino-C;.
salkyl” ding dé chi gbc c6 cong thirc: -Cy_galkyl(=N-O-C_galkyl).

Nhu duge mo ta trong Ban mo ta ndy, thuét ngit “C,_galkyl-amino” dung dé
chi gdc ¢6 cong thirc: -NH-C;.galkyl.

Nhu dugc md ta trong Ban mo ta nay, thuat ngir “(C,_galkyl),-amino” dung
dé chi gbc co6 cong thirc: -N(Cy.galkyl),.

Nhu dugc mo ta trong Bdn mo td nay, thudt ngit “Cgalkyl-amino-C;.
salkyl” ding dé chi gbc c6 cong thirc: -C.galkyl-NH-C; galkyl.

Nhu dugc mo ta trong Ban mo ta nay, thudt nglt “(C,.galkyl),-amino-C;.
salkyl” ding dé chi gbc c6 cong thirc: -C_galkyl-N(C;.galkyl),.

Nhu dugc md ta trong Ban mo td nay, thudt ngit “Cygalkyl-amino-C;.
salkyl-amino” diing dé chi gbc c6 cong thirc: -NH-C;_galkyl-NH-C;_galkyl.

Nhu dugc mo ta trong Ban mo ta nay, thudt ngir “(C,.salkyl),-amino-C;.
salkyl-amino” diing dé chi gbc c6 cong thirc: -NH-C;_galkyl-N(C_salkyl),.

Nhu dugc moé td trong Ban md td nay, thudt nglt “C,galkyl-amino-
cacbonyl” ding dé chi géc c6 cong thirc: -C(0)-NH-C;_galkyl.
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Nhu duge md tad trong Ban mo td nay, thuit ngit “(C,galkyl),-amino-
cacbonyl” ding dé chi gbc ¢6 cong thire: -C(0)-N(C;.salkyl),.

Nhu dugc md td trong Ban moé ta nay, thuit nglt “C;_galkyl-amino-
cacbonyl-amino” diing dé chi gbc c6 cong thirc: -NH-C(0)-NH-C,_galkyl.

Nhu dugc md ta trong Ban md ta nay, thuat ngir “(C,.galkyl),-amino-
cacbonyl-amino” ding dé chi gbc c6 cong thirc: -NH-C(0)-N(C;.galkyl),.

Nhu dugc mé td trong Ban moé td nay, thudt nglt “C;galkyl-amino-
sulfonyl” ding dé chi gbc c6 cong thirc: -SO,-NH-C_galkyl.

Nhu dugc md td trong Ban moé td nay, thuit nglr “(C,.galkyl),-amino-
sulfonyl” dung dé chi géc c6 cong thic: -SO,-N(Cy_galkyl),.

Nhu duge mo ta trong Ban md ta nay, thuat ngir “C,_galkyl-amino-sulfonyl-
amino” dung dé chi gbc c¢6 cong thirc: -NH-SO,-NH-C; salkyl.

Nhu dugc md ta trong Ban md ta nay, thuit nglr “(C,galkyl),-amino-
sulfonyl-amino” ding @& chi gbc c¢6 cong thirc: -NH-SO,-N(C;.galkyl),.

Nhu duge md ta trong Ban md ta ndy, thuat ngit “C,_galkyl-cacbonyl” dung
dé chi gbc c6 cong thuc: -C(0)-C;.galkyl.

Nhu dugec moé tad trong Ban mo td nay, thuit nglt “Cisalkyl-cacbonyl-
amino” dung dé chi gbc c¢6 cong thirc: -NH-C(0)-C;_salkyl.

Nhu dugc mé tad trong Ban mo td nay, thuit nglt “Ci_salkyl-cacbonyl-
amino-Cy_galkyl” ding dé chi gbc c6 cong thirc: -C;.galkyl-NH-C(0)-C _salkyl.

Nhu duge mo ta trong Ban mo ta nay, thuat ngt “C,_galkyl-cacbonyl-oxy”
ding dé chi gbc c6 cong thire: -0-C(0)-C;.galkyl.

Nhu dugc mdé td trong Ban mod td nay, thuat nght “Ci.
salkyl-cacbonyl-oxy-C;galkyl” ding & chi gbéc c6 cong thic: -Cy
galkyl-O-C(0O)-C,_galkyl.

Nhu dugc mo ta trong Ban md ta nay, thuat ngt “C,_galkyl-sulfonyl” dung
dé chi géc c6 cong thuc: -SO,-C, _galkyl.

Nhu dugc md ta trong Ban mé ta nay, thudt ngit “C,.galkyl-thio” ding dé
chi gbc c6 cong thire: -S-C_galkyl. |

Nhu duge mé ta trong Ban mo ta nay, thut ngir “amino” ding dé chi gbc

c6 cong thire: -NH,.
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Nhu dugc mé ta trong Ban mo ta nay, thudt ngit “amino-C;._galkyl” dung dé
chi gbc c6 cong thirc: -C;.galkyl-NH,.

Nhu dugce md ta trong Ban mé ta nay, thuit ngit “amino-C;_galkyl-amino”
ding dé chi gbc c6 cong thirc: -NH-C;_galkyl-NH,.

Nhu dugce mo ta trong Ban mo ta nay, thuét ngit

chi gbc c¢6 cong thirc: -C(O)-NH,.

amino-cacbonyl” ding dé

Nhu duge mé ta trong Ban mo ta ndy, thudt nglr “amino-cacbonyl-amino”
ding dé chi gbc ¢6 cong thirc: -NH-C(O)-NH,.

Nhu dugc md ta trong Ban mé ta nay, thuat ngt “amino-sulfonyl” dung dé
chi géc ¢6 cong thuc: -SO,-NH,.

Nhu duqé md ta trong Ban mé ta nay, thuit ngt “amino-sulfonyl-amino”
ding dé chi gbc ¢ cong thirc: -NH-SO,-NH,.

Nhu dugc md ta trong Ban md ta nay, thuat ngir “aryl-C;.galkyl” dung dé
chi gbc c6 cong thirc: -Cy_galkyl-aryl.

Nhu duge mé ta trong Ban mé ta nay, thuat ngir “aryl-C,_salkyl-amino”
ding dé chi gbc c6 cong thirc: -NH-C; galkyl-aryl. ‘

Nhu duge moé ta trong Ban mo ta nay, thudt ngit “aryl-amino” dung dé chi
gbc c6 cong thirc: -NH-aryl.

Nhu dugc md ta trong Ban mo ta nay, thuat ngir “carboxyl” dung dé chi
gbc c6 cong thirc: -COOH, -C(O)OH hoic -CO,H.

Nhu dugc md ta trong Ban mé ta nay, thuat ngit “formyl” ding dé chi gbc
c6 cong thirc: -C(O)-H.

Nhu dugc md ta trong Ban mé ta nay, thuét ngir “formyl-oxyl” ding dé chi
gbc c6 cong thirc: -O-C(0)-H.

Nhu duge moé ta trong Ban mo ta nay, thudt ngit “halo” hodc “halogen”
ding dé chi gbc c6 nguyén tir halogen, bao gdm flo, clo, brom va iodo.

Nhu dugc md ta trong Ban mé ta nay, thudt ngir “halo-C;_galkoxy” dung dé
chi géc c6 cong thirc: -O-Cy_galkyl-halo, trong d6 C;.galkyl ¢ thé dugc thé mot
phén hodc toan bg khi dugc cho phép bdi cac hoa tri kha dung béng mot hoac
nhiéu nguyén tr halogen. Theo mdt s phuong 4n, halo-Cj.galkoxy bao gbm

halo-C,_galkoxy, halo-C,_salkoxy va tuong tu.
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Nhu dugc mdé td trong Ban rhé td nay, thudt ngit
“halo-C,_galkoxy-cacbonyl” ding dé chi gbc c¢6 cong thirc: -C(O)-O-C;.
galkyl-halo.

Nhu duoc mé ta trong Ban mo ta ndy, thuat ngir “halo-C,_salkyl” ding dé
chi gbc ¢6 cong thire: -Cy_galkyl-halo, trong d6 C,_galkyl c6 thé dugc thé mot phin
hodc toan bg khi dugc cho phép badi cac hoa tri kha dung be"mg mot hoic nhidu
nguyén ti halogen. Theo mot sb phwong 4n, halo-Cgalkyl bao gdm
halo-Cy_galkyl, halo-C_4alkyl va tuong tu.

Nhu duge md ta trong Ban mo ta nay, thuat ngir “halo-Cy_galkyl-cacbonyl”
ding dé chi gbc ¢6 cong thire: -C(0)-C;.galkyl-halo.

Nhu duge md ta trong Ban md ta nay, thuit ngit “halo-C,;_galkyl-sulfonyl”
ding dé chi gbc ¢6 cong thirc: -SO,-C_galkyl-halo.

Nhu dugc md ta trong Ban mo ta nay, thudt ngit “halo-C,_galkyl-thio” dung
@& chi gbc c6 cong thirc: -S-C_galkyl-halo.

Nhu duge mo ta trong Ban mo ta nay, thudt ngit “heteoaryl-C;_galkyl” dung
@& chi gbc c6 cong thirc: -Cy_galkyl-heteoaryl.

Nhu dugec md td trong Ban mo ta nay, thuat ngit “hydroxyl-C,_galkoxy”
dung dé chi gbc ¢6 cong thirc: -O-C;_galkyl-OH, trong d6 C;galkyl c6 thé duoc thé
mot phan hoic toan bd khi dugc cho phép bédi céc hoa tri kha dung b?mg mot hoac
nhiéu gbc hydroxyl.

Nhu dugc mo ta trong Ban md ta nay, thudt nglr “hydroxyl-C;_galkyl” dung
dé chi gbc c¢6 cong thirc: -C;galkyl-OH, trong d6 Cysalkyl c6 thé dugc thé mot
ph?m hodc toan bg khi dugc cho phép bdi cac hoa tri kha dung b?mg mdt hoac
nhiéu gbc hydroxyl.

Nhu duge md ta trong Ban mb ta nay, thuat ngir “hydroxyl-amino” ding dé
chi gbc c6 cong thirc: -NH-OH.

Nhu dugec mo ta trong Ban moé ta nay, thuat nglt “hydroxyl-C,_galkyl-
amino” ding dé chi gdc c6 cong thirc: -NH-C; galkyl-OH.

| Nhu dugec mo td trong Ban md ta nay, thuit nglt “hydroxyl-C,_salkyl-
amino-C,_galkyl” ding dé chi gbc c6 cong thirc: -C_salkyl-NH-C,_salkyl-OH.
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Nhu dugc mé ta trong Ban mdé tad nay, thuat ngt “hydroxyl-C,.galkyl-
amino-C; galkyl-amino” ding dé chi gbc c6 cong thirc: -NH-Cj.galkyl-NH-C;.
galkyl-OH.

Nhu dugc mé ta trong Ban md ta nay, thuit ngit “hydroxyl-imino-C;.
salkyl” ding dé chi gbc c6 cong thirc: -C;_galkyl(=N-OH).

Nhu dugc md ta trong Ban mé ta ndy, thuat ngit “imino” ding @& chi gbe
c6 cong thirc: =NH.

Nhu dugce mé ta trong Ban md ta nay, thuit ngtr “imino-C,_galkyl” dung dé
chi gbc c6 cong thire: -Cy_galkyl(=NH).

Nhu duge md ta trong Ban mé ta ndy, thudt ngir “N-oxit” dung dé chi

Q

nhém c6 cong thirc: o,

Nhu duge md ta trong Ban md ta nay, thudt ngir “oxo” ding dé chi nhém

o)

c6 cong thirc: TN

Nhu dugc md ta trong Ban mo6 ta nay, thuét ngit “P(O)(R;),-amino” dung
dé chi gbc ¢6 cong thirc: -NH-P(0)(-0-Cy_salkyl)(OH) khi R; doc 1ap 13 hydroxyl
va (Cysalkoxy),, trong d6 n biang 1; hoic -NH-P(O)(OH), khi R; 1a hydroxyl;
hoic -NH-P(O)(-O-C;.galkyl), khi R; 14 (C;_salkoxy),, trong d6 n bang 1.

~

Nhu duge mb ta trong Ban md ta ndy, thuét ngir “phan tir thé” ding dé chi
cac bién vi tri trén cac nguyén tir ciia mot phén tir 16i dugc thé & vi tri nguyén tir
duogc ky hi€u, thé cho mot hodc nhiéu hydro trén nguyén tir dugc ky hiéu, véi diéu
kién hoéa tri thong thuong clia nguyén tr dugc ky hi¢u khong bi vugt qué, va su
thé nay tao ra hop chit bén. Do d6, su két hop ctia phin tir thé va/hodc cac bién
chi dugc phép khi su két hop nhu vay tao ra cac hop chit bén. Nguyén tir cacbon
bét ky ciing nhu nguyén tir khac loai c¢6 nhiéu héa tri dudong nhu 12 khong thda
man nhu duge mo ta hodc dugce chi ra ddy dugc gid dinh co ) lugng nguyén tu

hydro da dé théa mén cac hoa tri dugc mo ta hodc duge chi ra.

Nhu dugc mo ta trong Ban md ta ndy, thuat ngir “va tuong tu,” khi trich

dan t6i cac dinh nghia cac thuat ngir hoa hoc dugc dua ra & ddy, c6 nghia 1a cac
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bién v& cac chu trac hoa hoc ¢6 thé dugec mong doi béi ngudi c6 hiéu biét trung
binh trong linh vic k¥ thudt ndy bao gdm, nhung khong nham giéi han, & céc chét
ddng phan (bao gdm céc chét dong phan ciu tric mach, mach nhénh hodc vj tri),
hydrat hoa cta hé vong (bao gdm no hoic chua no mét phin cia cic ciu triic
vong mét vong, hai vong hoic da vong) va tit ca cac bién khéc khi duge cho phép

béi cac hod tri kha dung tao ra hop chét bén.

Nhim muc dich mé ta, khi mot hodc nhiéu cac bién cia phé“ln tir thé cho
hop chét c6 Cong thirc (I) bao gém viéc cac chirc duge dua vao trong hop chét c6
Cong thre (I), mdi chirc ndm & vi tri bt ky trong hop chit duge mo ta co thé doc
1ap dugce chon, va khi thich h(_rp,' ddc 1ap va’hodc tuy y dugce thé.

Nhu dugc mo ta trong Ban mo ta nay, céc thuit ngir “doc lap duge chon”
hodc “mbi nhém duge chon” chi cac bién nhém chire trong mdt danh sach phf‘in ta
thé c6 thé xuit hién nhiéu hon mdot 14n trong cAu tric cb cong thuce (I), mau hinh
ctia phén tir thé mdi khi c6 mit 12 doc 14p voi miu hinh & mét trudng hop xudt
hién khac bét ky. Hon thé, viéc sir dung mot bién cia phéan tir thé chung trong
cong thirc hodic ciu trac bat ky cho mét hop chét duge mé ta & day dugce hiéu 1a
bao gdm viéc thé phin tir thé chung bing phan tir thé dugc bao gbm trong ciing
mot nhém cy thé, vi du, aryl c6 thé dugc thé bang phenyl hoic naphtalenyl va
tuong tur, va hop chét thu duoc 1 duge bao gdm trong pham vi clia cac hop chét
dugce mo ta trong Ban mo ta.

Nhu duge mo ta trong Ban mé ta nay, thuét ngit “tiy y dugc thé” c6 nghia
1a céc bién, cac nhém, cac géc hoidc cac phé‘m na cia phén tt thé cu thé thé hién
pham vi ctia ching nay va c6 thé dugc chon mét cach doc 1ap khi cin dé thé chd
cho mét hodc nhidu nguyén tir hydro trén nguyén tir dugc chi ra tai chd gin cia
phéan tir 16i.

Nhu duge mo ta trong Ban md ta nay, céc thuat ngit “hop chit bén" hodc
“cAu trac bén” chi hop chit di manh dé trai qua qua trinh phan lap t6i mic do hiru
ich v& d6 tinh khiét tir hdn hop phéan tg va cic ché phim cia né thanh mot tac
nhan tri liéu hi¢u qua.

Tén goi hop chét duge sir dung trong Ban mo ié 1a dugc tao ra nho st dung

phﬁn mém ACD Labs Index Name cia hang ACD Labs; va/hodc, dugc tao ra
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bang cach sir dung chirc ning Autonom ciia ChemDraw Ultra duoc cung cip béi
hing CambridgeSoft. Khi tén goi hop chét dugc md ta mau thuin véi ciu tric
dugc mé ta, thi cu tric dugc chi ra s& phi nhan viéc st dung tén goi dé xéc dinh
hop chéit duoc du dinh. |
Céc dang hop chét

Nhu duoc md ta trong Ban mé ta ndy, cac thuat ngir “hop chit c6 Cong
thic (Ta)", “hop chét c6 Cong thire (I)", “hop chit c6 Cong thirc (I1a)", “hop chit
¢6 Cong thirc (II1)", “hop chit c6 Cong thirc (II1a)", “hop chit c6 Cong thirc (IV)”
hozc “hop chét ¢6 Cong thire (IVa)” chi cdc phan nhém phu cta hop chét c6 Cong
thirc (I) hodc dang ctia n6, nhu dugc xac dinh & day. Thay vi ldp lai cac phan
nhém phu khéc nhau ciia hop chit c6 Cong thirc (1), theo cic phuong 4n nhét
dinh, thuét ngir “hop chit c6 Cong thirc (I) hodc dang cua n6” dugc sir dung dé
chi bao gdm (c4c) hop chét c6 Cong thic (Ia) hodic dang cia no, (cac) hop chét co
Cong thire (IT) hoic dang clia nd, (cac) hop chit c6 Cong thirc (Ila) hodc dang ciia
né, (cac) hop chit c6 Cong thirc (III) hoic dang ciia nd, (cac) hop chit c6 Cong
thire (I11a) hodc dang ctia no, (cac) hop chit cé6 Cong thirc (IV) hodc dang ctia n6
hodc (céc) hop chét c6 Cong thirc (IVa) hodc dang ciia n6, hodc 1a tach biét hodc
cling véi nhau. Do viy, cic phuong 4n va su trich din téi “hop chit c6 Cong thirc
(I)” dugc du lidu dé bao gdm cac hop chit c6 Cong thirc (Ia), cic hop chit co
Cong thirc (IT), cac hop chét c¢6 Cong thirc (IIa), cic hop chét c6 Cong thire (III),
céc hop chit c6 Cong thire (I11a), cac hop chét c6 Cong thire (IV) va cic hop chit
c6 Cong thirc (IVa). |

Nhu dugc md ta trong Ban mé ta ndy, thuit ngir “dang” chi hop chit c6
Cong thuc (I) dugc chon trong sb axit tr do, bazo tu do, mubi, este, hydrat, solvat,
chelat, clathrat, dang da hinh, chét déng phéan déng vi, chét déng phén lap thé,
chét trsiét quang, chat ddng phan déi anh, chit ddng phan khéng d6i quang, hoic
chét hS bién ctia né.

Theo cac phuong an nhét dinh dugc mé ta trong Ban md ta, dang ctia hop
~ chit c¢6 Coéng thire (I) dugc chon trong s6 mudi, chit ddng phan ddng vi, chit
ddng phan 1ap thé, chét triét quang, chit ddng phan ddi anh, chit dong phan khong

d6i quang hozc chat hd bién cia né.
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Theo c4c phuong 4n nhét dinh dugc mé ta trong Ban mo ta, dang clia hop
chét c6 Céng thirc (I) dwoc chon trong sb axit tu do, chét déng phan ddng vi, chét
ddng phan 14p thé, chat triét quang, chét ddng phan dbi anh, chét dong phan khong
d6i quang hozc chét hd bién cia né.

Theo cic phuong 4n nhit dinh dugc mé ta trong Ban mo ta, dang ctia hop
chét c6 Cong thire (I) duoc chon trong s bazo tur do, chét ddng phan ddng vi, chat
ddng phan 14p thé, chit triét quang, chat ddng phan d6i anh, chit ddng phan khong
d6i quang hoc chét hd bién cia no. |

Theo c4c phuong 4n nhét dinh dugc mo ta trong Ban mo ta, dang cia hop
chét c6 Cong thire (I) 12 axit ty do, bazo trr do hozc mubi cia né.

Theo cac phuong an nhit dinh dugc mo ta trong Ban md ta, dang cua hop
chét c6 Cong thirc (I) 12 chit déng phan ddng vi ctia n6.

Theo c4c phuong 4n nhét dinh dugc mo ta trong Ban mo ta, dang ctia hgp
ch?it ¢6 Cong thuc (I) 1a chit ddng phan 1ap thé, chit triét quang, chét ddng phan
d6i anh hodc chit ddng phan khong d6i quang ctia né.

Theo cac phuong 4n nhit dinh dugc mo ta trong Ban mo ta, dang cua hgp
chét c6 Cong thirc (I) 1a chét hd bién cia né.

Theo cac phuong an nhit dinh dugc mé ta trong Ban mo ta, dang cia hop
chét c6 Cong thirc (I) 12 mot dang duoc dung.

Theo cac phuong 4n nhét dinh dugc md ta trong Ban mé ta, hop chét ¢
Cong thire (I) hodc dang ctia né dugce phan lap dé str dung.

Ar??

Nhu duge mé ta trong Ban md ta nay, thuat ngir “dugce phan 18p” chi mot
trang thai vat Iy ciia hop chit c6 Céng thic (I) sau khi dugc phan 1ap va/hodc
duoc tinh ché tir quy trinh téng hop (vi du, tir hdn hop phan ng) hoic nguén tu
nhién hozic su két hop ciia chiing theo cic quy trinh hodc quy trinh phan 1ap hodc
tinh ché dugc mo ta & day hodc da biét ddi v6i ngudi cé hiéu biét trung binh trong
linh vuc k¥ thut nay (vi du, sic ky, tai két tinh va tuong tu) v6i do tinh khiét théa
dang ké c6 thé dic ta dugc boi cac ki thust phan tich ti€u chuin dugc moé ta & day
hodic da biét d6i voi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét nay.

Nhu dugc mo ta trong Ban mo ta ndy, thuét ngit “dugc bao v&” ¢6 nghia 1a

nhém chire trong hop chit cé6 Cong thire (I) 13 & dang dugce cai bién dé ngan ngira
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céc phan (mg phu khéng dugc mong mubn & vi tri dugc bao vé khi hop chéit duoc
tién hanh phan tng. Céc nhém bdo v¢ thich hgp s€ dugc ghi nhén bdi ngudi c6
hiéu biét trung binh trong linh vuc k¥ thuat nay ciing nhu bang cach tham chiéu
téi cac 4n phém tiéu chudn nhu, vi du, T. W. Greene et al, Protective Groups in
organic Synthésis (1991), Wiley, New York.

Céc tién dugc chét va cac solvat ctia cic hop chét theo sang ché ciing dugc
du liéu.

Nhu dugc mé ta trong Ban md ta nay, thuat ngir “tién dugc cht” c6 nghia
1a.nhém chire trén hop chét c6 Cong thirc (I) 13 & dang (vi du, c¢6 tac dong lam tién
chét thudc hoat tinh hodc bét hoat) dugc bién dbi in vivo dé tao ra hop chét hoat
tinh hodc ¢6 hoat tinh c6 Cong thirc (I) hodc dang ctia n6. Su bién ddi nay c6 thé
xay ra bdi cac co ché khac nhau (vi du, boi cac quy trinh héa hoc trao dbi chét
vi/hoic khong trao dbi chét), nhu, vi du, béi su thuy phéan va/hoiac su trao dbi chét
trong mau, gan va/hodc cac co quan khic va cidc md. Sy md ta vé& viée sir dung -
tién dugc chit dugc dua ra bai V.J. Stella, et. al., “Biotechnology: Pharmaceutical
Aspects, Prodrugs: Challenges and Rewards,” American Association of
Pharmaceutical Scientists and Springer Press, 2007.

Theo mdt vi du, khi hop chét ¢6 Cong thirc (I) hodc dang cta nd chira
nhém chic axit carboxylic, thi tién dugc chét c6 thé bao gﬁ‘)m este duoc tao thanh
boi viée thé nguyén tir hydro ctia nhém axit bing mot nhém chirc nhu alkyl va
tuong tu. Theo mot vi du khéc, khi hop chit c6 Cong thie (I) hodc dang cia n6
chira nhém chirc rugu, thi tién dugc chit c6 thé dugc tao thanh boi viee thé
nguyén tir hydro ciia nhém rugu bang nhém chirc nhu alkyl hoic cacbonyloxy va
tuong tu. Theo mot vi du khéc, khi hop chét c6 Cong thirc (I) hodc dang cua né
chira nhém chirc amin, thi tién dugc chit c6 thé duoc tao thanh bsi viée thé mot
hodc nhiéu_ nguyén tir hydro ciia amin bing mdt nhém chirc nhu alkyl hoic
cacbonyl dugc thé.

Tién duoc chit duoc dung ctia hop chét c6 Cong thirc (I) hoiic dang ctia nd
bao gém cac hop chét dugc thé b%xng mot hodc nhiéu nhoém sau: cac este cia axit
carboxylic, cac sulfonat este, cac este cua axit amin, cic phosphonat este (vi du,
axit phosphoramidic dugc sir dung dé tao din xuét cia axit phosphoramidic) va

cic mono-, di- hoic tri-phosphat este dugc thé tiép bang alkyl, khi thich hop. Khi
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dugc mo ta trong Ban md ta, didu s& dugc hiéu rd bdi ngudi ¢6 hidu biét trung
binh trung binh trong linh vuc k¥ thuat nay 12 mot hoic nhidu phin tir thé nhu vay
c6 thé dugc st dung dé tao ra hop chét c6 Cong thuc (I) hodac dang ctia né dudi
dang mét tién duoc chét.

Céc hgp chét c6 Cong thirc (I) c6 thé tao ra cac mubi, chung duoc du li¢u
dé bao gdm trong pham vi clia sang ché. Su vién din t6i hop chit c¢6 Cong thirc (I)
hodc dang ctia né trong Ban mé ta duoc hiéu 13 bao gém su vién dan t6i cac mudi
ctia no, trir khi c6 chi dan khéac dugc chi ra. Thuat ngfr "mudi", Nhu dugc mo ta
frong Ban mé ta ndy, chi cc cic mudi axit duge tao thanh bing cic axit v co
va/hodc hitu co, ciing nhur cac mudi kiém dugc tao thanh bing cic bazo vo co
va/hodc hitu co. Ngoai ra, khi hop chét c6 Cong thire (I) hodc dang ciia né chira ca
nhém c6 tinh kiém, nhu, nhung khong chi giéi han, & pyridin ho#c imidazol, 13n
nhom c6 tinh axit, nhu, nhung khong chi gidi han, & axit carboxylic, ludng tinh
("cac mubi n6i") c6 thé duogce tao thanh va dugc bao gdm trong thuat ngit "mudi”
nhu dugc st dung trong Ban m6 ta.

Thuat ngit "mudi dugc dung", Nhu dugc mo ta trong Ban mo ta nay, chi
cac mudi cia hop chét c6 Cong thuc (I) hodc dang ciia n6 dugc md ta an toan va
c6 hiéu qua (tirc 13, khong doc, co thé chép nhan dugc vé mat sinh ly) dé sur dung
trong cac ddng vat c6 vii va c6 hoat tinh sinh hoc, mic di cdc mudi khac cling 1a
hitu ich. C4c mudi ciia cac hop chét c6 Cong thirc (I) c6 thé duge tao thanh, vi du,
bodi phan mg ciia hgp chét c6 Cong thirc (I) v6i mdt lugng axit hodc bazo, nhu
mét lugng twong duong, trong mdi trudng nhu moi trudng ma trong d6 mudi nay
két tia hoic trong méi truong nude tiép d6 1a déng khd nhanh.

) Céc mudi duge dung bao gdm mdt hodc nhidu mudi cia cac nhém c6 tinh
axit hodc bazo ¢6 mit trong céc hop chét c6 Cong thue (I) hodc dang cia n6 dugce
md ta Céc phuong 4n vé cac mudi cong axit bao gbdm, va khong bi gigi han &,
axetat, axit phosphat, ascorbat, benzoat, benzensulfonat, bisulfat, bitartrat, borat,
butyrat, clorua, xitrat, camphorat, camphorulfonat, etansulfonat, format, fumarat,
gentisinat, gluconat, glucaronat, glutamat, hydrobromua, hydroclorua,
dihydroclorua, hydroiodua, isonicotinat, lactat, maleat, metansulfonat,
naphtalensulfonat, nitrat, oxalat, pamoat, pantothenat, phosphat, propionat,

sacarat, salixilat, sucxinat, sulfat, tartrat, thioxyanat, toluensulfonat (con dugc goi
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1a tosylat), trifloroaxetat, mudi axit trifloroaxetic va twong ty. Mot hodc nhidu
phuong 4n vé mubi cong axit bao gdm clorua, hydroclorua, dihydroclorua,
trihydroclorua, hydrobromua, axetat, diaxetat, metansulfonat, sulfat, trifloroaxetat,
mubi axit trifloroaxetic va twong tu. Cac phuong 4n cu thé hon bao gém clorua,
hydroclorua, dihydroclorua, hydrobromua, metansulfonat, sulfat, trifloroaxetat,
mudi axit trifloroaxetic va twong tu.

Theo c4c phuong 4n nhit dinh vé& hop chit c6 Céng thirc (I) hodc dang cia
n6 dugc md ta trong Ban mo ta, hop chét dugc phana 1ap duéi dang mudi, trong
d6 hop chit duoc tiép hop v6i mudi theo ty 18 13, theo mot vi du khdng nhim giGi
han, “hgp chat:mubi (A:B)", trong d6 “A” va “B” thé hién cac duong lugng cua
hop chét theo mudi & dang da phan 14p.

Ngoai ra, cic axit néi chung dugc xem 14 thich hop dé tao ra cac mudi
dugc dung tir Céc hop chit dugc tinh co ban duge mé fé, vi du, boi P. Stahl et al,
Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and
Use. (2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986)
33, 201-217; Anderson et al, The Practice of Medicinal Chemistry (1996),
Academic Press, New York; va trong 4n phdm: The Orange Book (Food & Drug
Administration, Washington, D.C. trén website cua chung).

Céac mudi kidm thich hop bao gdm, nhung khéng chi gidi han, & cac mudi
nh6ém, amoni, canxi, lithi, magie, kali, natri, kém, va dietanolamin. Céc hogp chét
nhét dinh c6 cong thirc (I) hodc dang cia né dugc mod ta cling co thé. tao ra cac
mudi dugc dung b%lng cac bazo hitu co (vi du, cdc amin hitu co) nhu, nhung
khong chi gidi han, &, dixyclohexylamins, t-butyl amin va tuong tu, va bing céc
axit amin khac nhau nhu, nhung khong chi giéi han, &, arginin, lysin va tuong tu.
Céac nhém chira nito ¢6 tinh kiém c6 thé dugc tao bac bbn bing céc tac nhan nhu
c4c halogenua alkyl thip (vi du, metyl, etyl, va butyl clorua, bromua va iodua),
cac dialkyl sulfat (vi dy, dimetyl, dietyl, va dibutyl sulfat), cdc halogenua mach
dai (vi du, dexyl, lauryl, va stearyl clorua, bromua va iodua), cac aralkyl
halogehua (vi dy, benzyl va phenetyl bromua), va céc loai khac.

T4t ca cac mudi axit va cac mudi kiém nhu vay déu dugc du litu dé bao

gbm trong pham vi ciia cdc mudi dugc dung nhu duge md ta & ddy. Ngoai ra, tat
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c4 cac mudi axit va cac mubi kiém duogc xem 13 twong dwong véi cac dang ti do
clia cac hop chét turong g cho cac muc dich clia sang ché.

Céc hop chit c6 Cong thirc (I), va cac dang cia ching, c6 thé con tdn tai &
dang hd bién. T4t ca céac dang hd bién nhu vay 1a dugc tinh dén va duge du lidu dé
bao gdm trong pham vi ciia cac hop chét c¢6 Cong thirc (I) hoic dang ciia né nhu
dugc mo ta trong Ban mo ta.

Céc hop chit c6 Cong thie (I) hoic dang ctia né ¢ thé chtra cac tAm bét
- dbi xtmg hodc khong dbi xtmg, va, do d6, tdn tai & cac dang ddng phan lap thé
khac nhau. Sang ché dugc du lidu @ bao gdm tit ca cac dang ddng phan lap thé
ctia cac hop chit c6 Cong thirc (I) ciing nhu hdn hop gdm ching, bao gém céc
hdn hop triét quang.

Céc hop chét c6 Cong thirc (I) hodc dang cia né dugc md ta co thé bao
gém mot hodc nhiéu tAm khong dbi xtng, va do d6 cé thé c¢6 mat dudi dang céc
hén hop triét quang (R/S) hodc dudi dang vé céc chit ddng phan dbi anh va chét
ddng phan khong ddi quang co ban 12 tinh khiét. Cac hop chit nay ciing c6 thé c6
mit dudi dang vé co ban 1a tinh khiét (R) hodc cac chit ddng phan dbi anh (S)
(khi c6 mit mot tdm khong d6i ximg). Theo mot phuong 4n, cac hop chit c6 cong
thire (I) hodc dang cta né theo sang ché gdm céc chit ddng phan (S) va c6 thé ton
tai du6i dang céc hdn hop co ban 1a tinh khiét c6 mat dudi dang hdn hop tinh
khiét ddng phan d6i anh chu yéu bao gém duy nhit chit ddng phan (S). Theo mot
phuong 4n khéc, cic hop chét duge md ta & day 1a cac chat dong phan (R) va c6
thé tdn tai & dang hdn hop tinh khiét ddng phan dbi anh chi yéu bao gdm duy nht
chét ddng phan (R). Nhu ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay
s€ thira nhan, khi c6 mit nhiéu hon mot tim khong dbi xuing, cac hop chit dugc
mo ta & dy ciing ¢6 thé c6 mit dudi dang chit déng phan (R,R), (R.S), (S.R)
hoac (S,S), nhu dugc xac dinh béi IUPAC Nomenclature Recommendation.

Nhu duoc md ta trong Ban mé ta nay, thuat ngir “vé co ban 14 tinh khiét”
‘dl‘mg d& chi cac hop chit c6 Cong thire (I) hoic dang clia n6 gdm chi yéu 13 mét
chét ddng phan don véi lugng 16n hon hodc bing 90%, véi lugng 16n hon hoic
bang 92%, v6i luong 16n hon hoic bang 95%, véi lwgng 16m hon hodc bang 98%,
v6i luong 16n hon hoidc bang 99%, hoac v6i luong bing 100% chit ddng phén

don nay
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Theo mdt khia canh cia sang ché, hop chét c6 Cong thuc (I) hodc dang cda
né 14 chit ddng phéan ddi anh (S) vé co ban 1a tinh khiét c6 mat véi lugng 16n hon
hoac b%mg 90%, véi lugng 16n hon hodc b?mg 92%, v6i lugng 16n hon hodc béng
95%, véi lwgng 16n hon hodc bang 98%, v6i lugng 16n hon hodc bing 99%, hoic
vé6i lugng bing 100%.

Theo mot khia canh ctia sang ché, hop chét c6 Cong thirc (I) hoc dang cta
né 1 chat ddng phan d6i 4nh (R) v& co ban 14 tinh khiét c6 mit véi luong 16n hon
hogic bang 90%, v6i lugng 16n hon hofic bing 92%, véi lugng 16n hon hodc bing
95%, v6i lugng 16n hon hozc bang 98%, véi lugng 16n hon hodc bang 99%, hoic
vé6i lugng bing 100%.

Nhu dugc mb ta trong Ban mo ta ny, thudt ngir “chét triét quang” ding dé
chi hdn hop bét ky ciia cac dang ddng phan khong “tinh khiét v& mit ddng phan
d6i anh”, bao gdm céc hdn hop nhu, nhung khong nhim giéi han, & theo ty 18
khoang 50/50, khoang 60/40, khoang 70/30, hodc khoang 80/20, khoang 85/15
hodc khoang 90/10.

Ngoai ra, cac hop chit c6 Cong thirc (I) hodc dang cta né theo sang ché
bao ham tét ca cac chit ddng phan hinh hoc va vi tri. Vi du, néu hop chét c6 Cong
thire (I) hodc dang ciia n6 két hop lién két doi hodc vong dugc ngung tu, thi ca hai
dang cis- va trans-, cling nhu cic hén hop gém ching, dugc du li€u nam trong
pham vi ctia cac hop chét c6 Cong thirc (I) hoic dang ctia né theo sang ché.

Céc hdn hop chit ddng phan khong dbi quang c6 thé duge tach thanh céc
chét ddng phan khong dbi quang riéng cia chiing trén co s su khac nhau vé céac
tinh chit héa ly ciia chung bang cic phuong phép da biét ddi voi cac ngudi co
hiéu biét trung binh trong linh vuc k§ thuét nay, nhu, vi dy, bing cach sic ky
va/hogc két tinh riéng phan. Céc chit dong phan dbi anh c6 thé dugc tach bing
cach sir dung cot HPLC bit d6i ximg hoidc cac phuong phap sic ky khac da biét
d6i vai cac ngudi c6 hidu biét trung binh trong linh vye k§ thuat nay.

Céc chit ddng phan dbi anh ciing c6 thé duoc tach béi viée chuyén héa hdn
hop chét ddng phan ddi anh thanh hdn hop chit dong phan khong dbi quang boi
phan g véi hop chét hoat quang thich hop (vi du, chét bd tro khong ddi xing

nhu rugu khéng d8i ximg hodc axit clorua Mosher), tich cic chit ddng phéan
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khc‘)ﬁg d6i quang va chuyén hoéa (vi dy, thily phan) cdc chit ddng phan khong dbi
quang riéng thanh cac chit déng phan ddi anh tinh khiét twong tng.

T4t ca cac chit déng phan lap thé (vi du, chit ddng phan hinh hoc, chét
ddng phan quang va tuong tu) cia cic hop chét theo sang ché c6 Cong thire (I)
hoac dang cta n6 (bao gém mubi, c4c solvat, cic este va tién duge chit va cac
tién dugc chit da bién ddi cua chiing), c6 thé ton tai do cacbon khong dbi xing
trén cac phan tir thé khac nhau, bao gdm céc dang ddng phan dbi anh (ching cé
thé ton tai ngay ca khi khong c6 mit cacbon khong dbi ximg), cac dang ddng phan
quay, cac chit ddng phan atrop, cac dang ddng phan khong dbi quang va cac dang
ddng phan ving, déu dugc du lidu ndm trong pham vi cia sang ché. Céc chét
ddng phan 14p thé riéng cua cac hop chét c6 Cong thirc (I) hodic dang cia n6 theo
sang ché c6 thé, vi du, hiu nhu khéng c6 cac chét ddng phéan khéc, hodic c¢6 thé 1a

c6 mit & dang hon hop triét quang, nhu duge mé ta & trén.

"nmn 19

Viéc str dung cac thuit ngit "mubdi," "solvat," “este,” "tién dugc chit" va
tuong tu, duoc du lidu dé 4p dung nhu nhau cho mudi, solvat, este va tién dugc
chét ciia cic chit ddng phan d6i anh, chit déng phan l4p thé, chit ddng phan
quay, chit hd bién, chit ddng phan vi tri, chét triét quang, chit déng phén ddng vi
hoic tién dugc chit ciia cac hop chit theo sang ché.

Thuét ngir "chit ddng phan ddng vi" ding dé chi cic hop chét giau ddng vi
cua céc hop chét co Cong thire (I) hoic dang ciia né tuong tu nhu cac chit duoc
dé cap, chi khac 1a mot hoic nhidu nguyén tir duoc thé bang nguyén tir c6 nguyén
ttr lugng hoic chi s6 khéi Iwgng khac véi nguyén tir lugng hogic chi s khéi luong
thuong thiy trong tr nhién. Cac vi du vé cac ddng vi c6 thé dugc dua vao trong
céc hop chit dugc md ta & ddy bao gdm cac ddng vi cuia hydro, cacbon, nito, oxy,
phospho, flo va clo, nhuw H%, H, C", ¢!, N®, 0'8, 07, P*!, P2, §¥, F!8 CI* va
CI’%, mot cach tuong tmg, mdi ddng vi nay cling ndm trong pham vi ctia sang ché.

Cac hop chét giau déng vi nhit dinh cta cac hop chit c6 Cong thirc (I)
hodc dang cua né theo sang ché (vi du, céc hop chit dugc gan nhén béng B va
C'") 1a hitu ich trong cac thir nghiém hop chat vi/hodc sy phan b trong md co
chét. Cac ddng vi triti (ttrc 13, H) va cacbon-14 (tirc 13, C**) 1 dugc wu tién cu thé
do kha ning d& diéu ché va phat hién cia chung. Hon thé, viéc thé bang cic ddng

vi nhu doteri (tac 13, "doteri duge lam giau") co6 thé tao ra céac loi ich tri liéu nhét
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dinh thu duge tir tinh dn dinh trao dbi chét cao hon (vi du, gia ting vé chu ky ban
huy), do tan cao, cic yéu cau lidu luong giam (vi du, tinh sinh kha dung ting))
hoidc ddc tinh thép (vi dy, su uc ché enzym chuyén héa th{':(lp) va do d6 c6 thé 1a
dugc wu tién trong mot sb trudng hop.

Mot hogc nhiéu hop chét c6 Cong thirc (I) hoic dang ciia n6 theo sang ché
c¢6 thé tdn tai & cac dang chwa duogc solvat hoa ciing nhu da solvat héa bang cac
dung moi dugc dung nhu nudc, etanol, va tuong tu, va sang ché dugc du liéu dé
bao ham hai dang da solvat hoa va chua dugce solvat hoa.

.Nhu dugc md ta trong Ban mo ta nay, thuat ngit “solvat” chi su lién hop
vét 1y ctia hop chit c6 Cong thire (I) hodc dang ciia né v6i mot hodc nhiéu phén tir
dung méi. Sy lién hop vét Iy nay lién quan dén mirc d6 khac nhau ciia cac lién két
ion va cong hoa tri, bao gdm lién két hydro. Trong cic trudng hop nhét dinh,
solvat s& c6 kha nang phéan lap, vi du khi mot hodc nhiéu phén tr dung moi dugce
két hop trong mang tinh thé ciia tinh thé rén. Nhu dugc mé ta trong Ban mo ta
ndy, thuat ngit “solvat” bao ham ca hai loai solvat pha dung dich 14n solvat c6 thé
phan 14p duge. Céc vi du khong nhim giéi han vé céc solvat thich hop bao gém
cac etanolat, cdc metanolat, va tuong tu.

Mot hogic nhidu hop chit c6 Cong thirc (I) hoic dang ctia n6 theo sang ché
c¢6 thé tity y dugc chuyén hoa thanh solvat. Viéc diéu ché cac solvat n6i chung da
biét. Mot quy trinh tiéu biéu, khong nhim gi6i han bao gdm cic budc hoa tan hop
chét c6 Céng thire (I) hodc dang cia né véi lugng duoc mong mudn ciia dung mdi
dugc mong mudn (dung méi hitu co hoic nuéc hodc hdn hop gdm chiing) & nhiét
dd cao hon nhiét dd méi trudng, va lam lanh dung dich véi tbe @6 du dé tao ra
tinh thé ma sau d6 n6é dugc phéan lap bing cac phuong phép tiéu chuin. Ky thuat
phén tich nhu, vi du quang phd hdng ngoai, cho thiy su c6 mit cia dung moi
(hodc nudc) trong tinh thé dudi dang solvat (hoic hydrat).

Nhu duge mo ta trong Ban mo ta nay, thudt nglr “hydrat™ chi solvat trong
d6 phén tir dung mdi 1a nudc. _

Céc dang tinh thé da hinh va vo dinh hinh ctia céc hop chit c6 Cong thirc
(I) hodc dang cua nd, va cua cac mubi, cic solvat, cic este va cac tién dugc chét

ctia cac hop chit c6 Cong thire (I) hoic dang ciia né, ciing dugc du lidu dé bao
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gbm trong pham vi ctia cac hop chit c6 Cong thirc (I) hoic dang ciia n6 theo sang
ché.
Str dung cac hop chét

Gen giy ung thu Bmi-1 diu tién duoc nhan dién 12 mét phin cia ving cai
xen/hoat héa chi yéu cta virut bénh bach ciu & chudt Moloney vao déu nhirng
nim diu cua thip ky 90 (1-6). Bmi-1 14 mét thanh vién thudc nhém Polycomb
(PcG) ctia cac chit kim ham phién m3 va dugc nhén dién 12 mot tac nhén didu hoa
can thiét cho sy tr 1am m&i cua té bao gbc tao mau (HSC) (76, 77). Park da chi ra
rﬁng Bmi-1 dugc biéu hién & muc cao trong cac HSC chudt va ngudi da tinh ché
va su Véng mdt cia Bmi-1, nhu dugc chiing minh bdi chudt da 1am bat hoat
Bmi-1, d4n ti su khong tién trién cta toan bod dong té bao tao mau (76). Hon thé
nita, viéc cdy ghép céc té bao gan ciia thai nhi 14,5 ngay tudi Bmi-17 vao chudt

' khoe manh duoc chiéu xa dén chét, da ching minh ring céc té bio nay khéng thé
t4i tao cac té bao dong tiy, cac t& bao B, va céc té bao T do cac HSC Bmi-17"
khéng thé 1am méi (76).

Ngoai vai trd trong viéc tr 1am méi lai HSC cta ctia Bmi-1, ciing d4 thdy
rang su biéu hién gen chuyén Bmi-1 d& gay ra u lympho & chudt (2). Bmi-1 ciing
da bi phat hién 1a dugc biéu hién qua muc trong nhiéu loai khéi u, bao gdm bénh
bach ciu tity bao cép tinh, u nguyén bao tiy, u nguyén bao thin kinh, bénh ung
thu dai tryc trang, bénh ung thu phéi, va bénh ung thu tuyén tién liét, va da cho
thdy s& ting cao trong khéi u 4c tinh (34, 78, 61, 79, 80, 65, 43). Su mit Bmi-1
trong cic dong té bao ung thu khac nhau & ngudi do su can thiép ARN dic hiéu
Bmi-1 (ARNi) dugc chimg minh 13 din dén sy trc ché va su chét té bao cép tinh,
trai lai sy méit Bmi-1 trong cac dong té bao khée manh khic nhau duoc ching
minh 13 chi d4n dén viéc rc ché su phat trién vira phai va s& khong gdy chét bao
dang ké (69). Do vay, Bmi-1 1a can thiét cho sy ton tai cta cic té bao ung thu
nhung lai ¢6 su anh hudng t6i thiéu t6i su ton tai ctia cac té bao khoe manh.

Bmi-1 sau d6 dugc chi ra 13 déng vai trd nhu mot gen gy ung thu bang
thuc nghiém va da ching t6 hi€u lyc dac biét khi Kkét hop véi c-myc dé giy ra u
lympho & chudt (7, 8). Vai trd ciia Bmi-1 trong su sinh u lympho li€én quan mot
phén t6i sy trc ché phién ma cia cac & gen INK4a (chira ca gen p16™ - 13n gen

p142%F) dan dén viéc duy tri su tang sinh té bao khéi u va bénh ung thu va ngin
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ngira qué trinh biét héa (7, 9). Viéc mit su biéu hién ciia § gen INK4a do chit trg
xuc tac 1am bt hoat dugc nghién ciru sdu rong va ca hai déu quan trong dbi véi su
tién trién va tién luong bénh cho nhiéu loai bénh ung thu huyét hoc (10, 11). Cac
b gen INK4a d6i khi bi mit do bi x6a trong bach ciu va u lympho (12, 13).

| Tuy nhién, viéc Bmi-1 dugc chi ra 1a c6 vai tro trong viéc sinh u trong cac
md hinh thiéu 6 gen INK4a, cho thdy ring 6 gen khac dong vai trd quan trong
trong bénh ung thu dugc didu hoa bai protein nay (14). Cac két qua thir nghiém da
chimg minh thém rang sy mit Bmi-1 gy ra sy kim ham ting truéng va lam gia
yéu trong cac té bao sacom xo da biét 1a thiéu INK4a (15). Ngoai ra, con ¢6 bing
chimg cho thdy ring Bmi-1 12 quan trong d6i v6i dudong nhim Au (Hh) trong bénh
ung thu va. Sy kich hoat tin hiéu Hh lam gia tang su biéu hién Bmi-1, trong khi
su diéu hoa giam Bmi-1 (thong qua siARN) lam mét hiéu luc cta tin hiéu Hh t&i

su hinh thanh khéi u in vitro va trc ché su phat trién 6ng dong mach/phé nang &

chu6t (16). Céc nghién ctru gin ddy da ching minh vai trd cia Bmi-1 trong qua

trinh diéu hoa sy biéu hién cua gen Hox. Viéc lam bat hoat Bmi-1 1am mét toan
bd hodc dic thu & gen cua su ubiquitin héa H2A, su diéu hoa tding cua gen
HoxC5, va trc ché sy ting trudng cia cac té bao HeLa (17). Mot nghién ctru khac
da chirng minh ring E2F6 va Bmi-1 hop tac trong viéc diéu hoa su biéu hién gen
Hox (dic biét 1a Hox C10 va B9), va do d6 anh hudng dén sy phat trién xuong
truc, nhung khong dan 4p & gen Ink4a-Arf. Phat hién nay nhan manh tim quan
trong ciia su twong tic E2F6-Bmi-1 va goi ¥ rang 6 gen Ink4a-Arf va Hox dugc
didu hoa bdi cac co ché phu thudc Bmi-1 hoi khic nhau (18). Nghién ctru hién
nay cho thdy ring Bmi-1 ¢6 cic vai trd khac nhau tiy thudc vao loai té bao
va/hodc giai doan phat trién. Cac gen khéc dugc didu hoa bdi sy c6 mit Bmi-1 s&
dugc nhan dién.

Bmi-1 cho thiy dugc bidu hién & mirc cao trong cac khdi 4c tinh, nhu u
lympho té bao B 16n lan téa (DLBCL), u lympho khong phai dang Hodgkin té bao
B, u lympho dang Hodgkin, bénh bach ciu tiy bao cép tinh, bénh ung thu dai truc
trang, bénh ung thu gan, bénh ung thu phdi t& bao 16n, bénh ung thu biéu mé vi
va u nguyén bao tity. Nghién ctru trén chudt bi lam bit hoat Bmi-1 da cho thiy
rﬁng Bmi-1 cin thiét cho sy 1am md&i ciia ca bénh bach ciu 14n céc té bao géc tao

mau binh thuong.
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Ngoai ra, ¢6 bing ching cho thdy tbn tai mbi lién quan gitta mirc Bmi-1
v6i loai khdi u méu, dic biét 1a u lympho Burkitt, u lympho té bao vé, u lympho
dang Hodgkin (21-23), u lympho khong phai dang Hodgkin, mdt sé u lympho té
bao T (2, 24-31), bénh bach ciu tiy bao cip tinh va T-ALL (32-35). Raaphorst va
cac cong sy dd quan sat duge ring, trong u lympho Hodgkin, céc té bao Reed-
Sternberg (HRS) dong thdi biéu hién.Bmi-l, EZH2, va Mib-1/Ki-67. Do cac té
bao HRS duoc cho 1a ¢6 ngudn gbe tir lympho bao trung tim mim biéu hiéh .
Bmi-1, cac lympho bao nay c6 thé bi mit kha ning biéu hién Bmi-1 (va ting kha
ning biéu hién EZH2) do ching biét héa. Cac quan st nay goi ¥ rang u lympho
dang Hodgkin lién quan téi sy dong biéu hién bit thudong ctia Bmi-1 va EZH2
trong céac té bao nay (22). Mot danh gia v& cac quén thé té bao gbc bénh bach cau
tiy bao cap tinh bdi van Gosliga va cac cong su (36) da cho thdy riang cac té bao
CD34%/CD38 c6 kha ning tao ra cac khuin lac bénh bach cu-da cudi trén co chit
tty xwong thong qua it nhat hai vong mé rong dai dién cho mot thiéu sb ctia quan
thé t€ bao. Phan tich siu hon da cho thiy ring quin thé t& bao nay biéu hién mirc
d6 cao ctia Bmi-1 mARN va c6 thé thiét 1ap bénh bach ciu manh & chudt, mic di
viéc cac té bao ndy c6 mirc d6 Bmi-1 mARN thép hon 1a khéng thé (36). Cac
nghién ctru nhu vy lién quan t6i Bmi-1 trong su phét trién khéi u va sy ton tai té
bao va thira nhan chirc ning chinh trong su khoi mao khéi u va duy tri cac té bao
ung thu va cac té bao gbc khéi u.

Céac mic Bmi-1 dugce chiing minh 13 c6 lién quan t6i su ti€n lugng trong
nhiéu loai khéi u. Mot vi du vé diéu ndy duoc tim thiy trong bénh bach cau tay
bao cip tinh dua trén két qua nghién ctru danh gia tri tién luong ctia mirc Bmi-1
cao trén 64 bénh nhan (32). Trén co s& gia tri trung binh cia Bmi-1 (54,58%), céc
bénh nhan dugc chia thanh hai nhém va theo doi su séng s6t. Bénh nhan c6 mirc
Bmi-1 duong tinh thip (<55%, n=33) c¢6 su séng sét (P=0,0001), su sdng sét
khong tai phat (P=0,0072) va thdi gian thuyén giam 1au hon déng ké so vdi céc co
mirc Bmi-1 cao hon (>55%, n=31, mot cach tuong ng), khong phu thugc nhém
tudi (32). Tuong tu, Van Galen et al (37) da cho thdy rang cic mirc Bmi-1 c6 kha
ning tién lugng cao trong cac u lympho té bao B 16n lan téa (DLBCL) (37). Cac
té bao ung thu trong trudng hop DLBCL c¢6 ngudn gdc tir cic té bao trung tim
mam B (GCB) hoic con chau cia ching (38). Cac phan tich vi dan gin day da
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cho thdy ring mot s té bao khéng ung thu GCB tuong tu kiéu hinh DLBCL,
trong khi mot sb thé hién profin biéu hién tuong tu véi profin biéu hién cua céc té
bao B da hoat héa (ABC) (39).

Hon thé nita, bénh nhan c6 kiéu hinh tuong te GCB c6 tién luong tdt hon
d4ng k& so véi kiéu hinh twong twr ABC (40). Bmi-1 dugc nhan dién 1a mot trong
cic gen phan bié¢t DLBCL tuong ty ABC (39),(4'1); Céc nhom khéc c6 li€n quan
t6i cac mirc Bmi-1 cao véi tién lugng x4u trong u lympho té bao vé (MCL), u
lympho khong phai dang Hodgkin va cac bénh bach ciu khac (22, 26, 27, 29, 42-
44), ciing nhu cac khdi u loai khic & ngudi bao gdm u nguyén bao than kinh, u
nguyén bao x8p, bénh ung thu biéu md té bao gan, va cic bénh ung thu vi, dai
truc trang, tuyén tién liét, phéi, da day va tuyén nudc bot (45-57). Su mét biéu
hién ra khoi 6 gen INK4A ciing d3 cho thiy co gié tri tién lugng (12, 13). Tém lai,
céc dit liéu nay lién quan dang ké t6i Bmi-1 trong bénh ung thu va thira nhén ring
viéc trc ché su ting sinh té bao khong kiém soat dugc bang céch trc ché chirc nang
Bmi-1 va lam gidm mic Bmi-1 trong té bao ung thu, té bao khéi u, té bao gbc ung
thu hodc té bao gdc khéi u s& ¢6 tac dung tri lidu dang k& & bénh nhén véi nhidu
loai bénh ung thu, déc biét 1a & cadc bénh nhan bi bénh ung thu huyét hoc.

Vi dy, MCL la mdt ulympho khong phai dang Hodgkin té bao B tién trién
hiém gap va khong thé chita duoc c6 tinh tro (tac 13, khang véi hoéa tri li€u thong
thudng) va di kém vdi tién luong bénh x4u. MCL dugc dic ta boi su chuyén doan
- 1(11;14)(q13;q32), d4n dén su khuéch dai va su biéu hién qué mirc cda gen thudc
nhom polycomb Brﬂi-l, né c6 chirc ning thong thuomg dé tu 1am moi lai cac té
bao gbc tao mau nhung lai c¢6 kha ning gy ra cac khdi u khi dugc bidu hién qua
mirc.

. Pau tuy 1a mot 4c tinh té bao B gay tir vong dugc dic ta boi su tich tu cia
cac té bao huyét tuong bat thudng trong tiy xuong. Tri liéu tiéu chuén cho da u
tuy 13 twong tu véi tién trinh cho MCL va thong thudng bao gdm su két hop héa
tri liéu thuong dan téi mic dap tmg 60-70%. Tuy nhién, hiu hét bénh nhan cubi
cling s€ bi tai phat, cing véi s6 bénh nhan con lai c6 su tuy chon tri li€u bi han
ché. Viéc m6 ta so luge sy biéu hién gen gin ddy ctia cac té bao da u tuy di chimg
t6 su biéu hién céo ctia Bmi-1 so véi & trong céc té bao huyét trong binh thuong,

nhu dugc x4c nhan bang thAm mién dich.

-68-



25635

Bmi-1 dugc chi ra 1a dugc diéu hoa phién ma béi nhiéu yéu t6 bao gdm
SALL4, FoxM1, c-Myc, E2F-1 va Mel18. Bmi-1 va SALL4 1a cac gen gdy ung
thu gia dinh diéu bién tinh van ning té bao gbc va déng vai trd trong bénh ung thu
bach céu tiy xwong (ciing dugc goi 1a leukemogenesis). Sall4 & chudt cling dugc
chi ra 12 d6ng vai tro thiét yéu trong viéc duy tri cac thudc tinh cia cac té bao ES
(Embryonic Stem: dong t€ bao phéi thai) va quan Iy sb phan cua khéi t& bao bén
trong nguyén thity. Yang et al da chirng minh ring phién ma tir chit trg xuc tic
Bmi-1 dugc hoat héa déang ké bdi SALL4 theo kiéu phu thudc lidu lugng (35).
Yéu t6 phién ma hop Forkhead FoxM1 dugc biu hién trong cac t& bao ting sinh |
va duge chi ra 1a diéu hoa ting mirc Bmi-1 trong céc t& bao NIH 3T3 da bién dbi
dé dap ung sy cang thing do oxy héa thong qua sy hoat héa c-myc (58). Pong
ding Bmi-1, Mell8, c6 tic dong nhu mdt chét Gc ché tiém nang tGi sy biéu hién
Bmi-1. Vung trg xtc tdc Bmi-1 chtta hdp E chirc ning ma nhd d6 c-Myc va Mel-
18 c6 thé diéu hoa sy biéu hién Bmi-1. Do Mell8 diéu hoa giam sy biéu hién
c-Myc va Bmi-1 1 dich C-Myc, céc dit liéu nay goi y rang Mel18 diéu hoa sy biéu
hién cta Bmi-1 thérig qua viéc trc ché c-Myc trong qua trinh l3o hoa té bao va, do
véy, lién két c-Myc va chirc ning polycomb (59). Tuong twr, mot béo cdo gan day
goi ¥ ring E2F-1 ciing ¢6 thé didu hoa mirc Bmi-1 trong u nguyén bao thin kinh
(60). Chét tro xtic tic Bmi-1 chira vi tri gz"m két E2F gia dinh 13 can thiét cho su
hoat hoa ciu triic gen théng bao phu thudc chit tro xic tic Bmi-1 bsi E2F-1. Su
kiém sodt sau phién ma hodc sau dich ma ciia Bmi-1 déu khong dugce bao céo.

Mac du khong bi giGi han bc’ﬁ ly thuyét, song cac hop chit c6 Cong thirc (I)
hoic dang ctia né theo sang ché hoat héa dudng tu hiy nhu dugc xac dinh bdi su
biéu hién annexin-V, ciing nhu sy phan cét cét cia poly (ADP-riboza) polymeraza
(PARP) va caspaza-9 va caspaza-7. Cac phén tich chu ky t& bao cho cac té bao
dugc xtr 1y bang cac hop chit c6 Cong thirc (I) hoic dang cia né da chimg minh
tiép rang su phong bé & pha G,/M tiép do 1a sy phat trién cta da bdi. Nhitng phat
hién nay cho thiy ring Bmi-1 ciing c6 thé déng vai trd trong su sira chita ADN
va/hodc qua trinh diéu hoa su phan bao. Cac hop chit co Cong thuc (I) hodc dang
ctia n6 theo sang ché 13 cac chit wrc ché hiru ich chtrc ning Bmi-1 va gly ra su
giam muc protein Bmi-1 va do vay 1a phuong phép diéu tri tiém ning cho té bao

ung thu bat ky, t& bao khéi u, té bao gbc ung thu hoic té bao gbc khéi u biéu hién
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qua mirc Bmi-1. Ngoai ra, cac hop chét c6 Cong thire (I) hoic dang ctia né theo
sang ché wc ché chirc ning cia Bmi-1 va 1am gidm murc Bmi-1 trong c4c moi
truong té bao gbe ung thu va té bao gbc khdi u va do véy hiru ich dé nham dich
cac quan thé t& bao ung thu duge ching minh 13 c6 tinh khéng véi cac phuong
phap didu tri hién thoi (vi du, nhu céc trj lidu sir dung cac chat héa tri liéu phana
ttr 16n va nhoé va cic phuong phéap diéu tri chiéu xa, ciing nhu cic phuong phép
diéu tri huéng dich ¢ chic ning chi yéu 1a gy tdn mot cach khong chon loc 6i
v6i cac té bao nguyén phan).

Nhu duge mo ta trong Ban md ta ndy, trir khi ¢6 chi din khac dugc chi ra
cu thé hoic c6 thé thiy rd tir ndi dung Phin mo ta, chit in nghiéng “Bmi-1”, ding
dé chi gen Bmi-1. Dang khéng in nghiéng cta “Bmi-1”, dang viét hoa “BMI-1”
hodc thuat ngit “protein Bmi-17, trir khi é(’) chi din khéac duge chi ra cu thé hoic
c6 thé thdy rd tir ndi dung Phin mo ta, déu ding dé chi protein Bmi-1.

Nhu dugc md ta trong Ban mé ta nay, thuat ngit “chét tc ché Bmi-1” hoéc
thuat ngit (hodc cac bién thé ciia n6) “irc ché chirc nang Bmi-1 va 1am giam mic
Bmi-1” chi su (e ché sau dich ma chirc ning cia protein Bmi-1 va sau d6 1am
thoéi biéﬁ, dan dén 1am giam muc protein Bmi-1 c6 mit trong méi trudng khéi u
bao gdm, nhung khéng chi gidi han, & cic moi trudng in vitro va in vivo chira cac
té bao gbc ung thu hoic cac t& bao gdc khbi u hoic cac té bao gbc ung thu va cac
té bao gbc khéi u.

Theo sang ché, cac hop chit c6 Cong thirc (I) hodc dang ciia né e ché
chirc ndng Bmi-1 va 1am giam mirc Bmi-1 ciing trc ché qua trinh ting sinh cac té
bao khdi u in vitro va in vivo va ting cudng dd nhay cam cia cac quan thé khang
noi tai (vi duy, “cac té bao géc ung thu” hodc “céac té bao géc khéi u” hodc ca hai)
v6i phuong phap hoa tri lidu. Su biéu hién cao ciia Bmi-1 & ngudi duge cong b
trong nhiéu mau bénh ung thu va dong té bao ung thu (2, 42, 51, 56, 61-68).
Ngudi ndp don di nhan dién dugc cac hgp chét ¢6 Cong thirc (I) hodc dang cua
n6 c6 kha ning e ché chirc ning Bmi-1 va 1am giam mirc Bmi-1 in vitro va in
vivo, ciing vé6i su trc ché ddng thoi sy ting trudng té bao khdi u va sy ting truéng
mo ghép khac loai in vivo.

Mot phuong an dugc mod ta & day 1a moé t& phuong phap tc ché chirc ning

Bmi-1 va 1am giam mirc Bmi-1 @ diéu tri bénh ung thu thong qua trung gian
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Bmi-1 & dbi tugng cin diéu tri bao gdm viéc cho té bao c6 mirc Bmi-1 cao ciia dbi
turong nay tiép xtic véi mot luong ciia hop chét c6 Cong thire (I) hodc dang cla
né, trong d6 té& bao nay dugc chon trong sb t& bao ung thu, té bao khéi u, té bao
gbc ung thu hoic té bao gbc khdi u, xac dinh luong hiru hidu ctia hop chét co
Cong thire (I) hoic dang ciia nd c6 kha ning trc ché chirc nang Bmi-1 trong té bao
ndy va sau d6 cip luong hitu hiéu ctia hop chit c6 Cong thirc (I) hoic dang ciia nd
cho dbi tuong.

Phuong 4n khac dugc md ta & ddy 1a md ta phuong phép tc ché chirc ning
Bmi-1 va 1am gidm mutc Bmi-1 @ diéu trj bénh ung thu thong qua trung gian
Bmi-1 & ddi tugng can diéu tri bao gdm viéc cép cho dbi tuong lugng hitu hiéu
ctia hop chit c6 Cong thirc (I) hodc dang cia né.

Phuong 4n khac duge mé ta & ddy 1a mo ta phuong phap dé diéu tri bénh
ung thu théng qua trung gian Bmi-1 & dbi twong can diéu tri bao gém viée cho té
bao c¢6 muc Bmi-1 cao cta ddi tugng nay tiép xic véi mot luong ciia hop chét ¢o
Cbng thire (I) hoic dang cia no, trong d6 té bao nay dugc chon trong s té bao
ung thu, té bao khdi u, té bao gbc ung thu hoic té bao gbe khbi u.

Phuong 4n khic dugc mb ta & ddy 1a md ta phuong phép con bao gdm viée
cho t& bao c6 mirc Bmi-1 cao cta d6i tuong nay tiép xtic véi mot luong cia hop
chét c6 Cong thire (I) hodc dang clia né, trong d6 té bao nay dugc chon trong sb té
bao ung thu, té bao khéi u, té bao géc ung thu hoac té bao géc khdi u, x4c dinh
lwong hitu hidu ctia hop chit c6 Cong thirc (I) hodc dang cia né ¢ kha ning tc
ché chirc nang Bmi-1 trong té bao nay va sau d6 cip lrong hiru hidu ciia hop chét
¢6 Cong thire (I) hodc dang ciia n6 cho dbi tuong.

Phuong 4n khéc dugec mo t4 & day 1a mo td phuong phép trong doé lugng
hiru hi€u cua hop chét co Cong thtrc (I) hodc dang cia n6 dugc xac dinh dé wc ché
chtrc niang Bmi-1 trong t& bao duoc tiép xtc 1am giam mirc Bmi-1 trong té bao
dugc tiép xuc.

Mot phuong 4n ciia phuong phap dugc mé ta trong Ban mo ta bao gém
viéc cip luong hiru hiéu ctia hop chit c6 Cong thie (I) hodc dang ciia nd dé wc
ché chirc ning ciia Bmi-1 trong t& bao ung thu in vivo hoic in vitro, trong té bao
khéi u in vivo hodc in vitro, trong quin thé t€ bao gbc ung thu in vivo hogc in

vitro, hodc trong quan thé t€ bao goc khdi u in vivo hoic in vitro.
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Mot phuong 4n ciia phuong phap dugc md ta trong Ban md ta bao gdm
viéc clp luong hiru hiéu ciia hop chéit c6 Cong thire (I) hodc dang ciia n6 dé 1am
giam murc Bmi-1 trong té bio ung thr in vivo hodc in vitro, trong t& bao khéi u in
vivo hoic in vitro, trong quéan thé té bao gbc ung thu in vivo hoic in vitro, hoic
trong quan thé té bao gdc khéi u in vivo hoic in vitro.

Mot phuong 4n ciia phuong phap duoc mé ta trong Ban mé ta bao gdm
viéc cip luong hiru hiéu ctia hop chit c6 Cong thirc (I) hodc dang cua nd dé tc
ché qua trinh ting sinh té bao ung thu, qua trinh ting sinh té bao khdi u, qua trinh
tang sinh té bao gbc ung thu hodc qua trinh ting sinh té bao gbc khéi u:

Mot phuong an duge md ta & ddy bao gdm viée sir dung hop chit c6 Cong
thirc (I) hodc dang cia n6 dé bao ché thudc dé wc ché chirc ning Bmi-1 va lam
gidm mirc Bmi-1 dé diéu tri bénh ung thu thong qua trung gian Bmi-1 & dbi tuong
can diéu tri bao gém viéc cép lugng hitu hi€u cua thudc cho d6i tugng.

Mic du khong bi gi6i han boi Iy thuyét, song loai bénh ung thu bit ky
thong qua trung gian hodc phu thudc vao sy ¢c6 mat ciia Bmi-1 dugce biéu hién qué
mirc déu c6 thé duoc didu tri bing viée st dung cac hop chit c6 Cong thire (I)
hodc dang cuia n6 theo sang ché.

Nhu dugc md ta trong Ban md ta nay, thuat ngit “bénh ung thu” ding dé
chi céc té bao trong d6 Bmi-1 dugc biéu hién mdt cach bt thuong hodic duoc bidu
hién qua muac va té bao nay phu thudc vao Bmi-1 dbi vai su ton tai hodc su tdng
sinh ctia n6. Mic di khong bi giéi han bdi 1y thuyét, cac té bao nay c6 thé 1a
turong tu t& bao gbc hodc khac biét nhidu so véi té bao gbc, song céc té bao néy
dwa vao Bmi-1 @& khong cho phép kiém soat su phéan chia té bao va phat trién kha
ning khéng gy doc té bao, cac chét hoa tri liéu.

Theo mdt phuong an khac, thudt ngit “bénh ung thu thong qua trung gian
Bmi-1” ding d& chi bénh ung thu dugc dic ta boi viée céc té bao hoic mot phan
ctia cac té bao tir bénh nhan bénh ung thu biéu hién qué mirc Bmi-1 so vdi céc té
bao cua bénh nhén khong bi bénh ung thu (tirc 13, bénh nhan bi bénh ung thu
khong thé phét hién dugc khi dugc xac dinh béi cac k¥ thuét thong thudng, nhu
quét MRI, CAT, v.v.). Theo cach khac, thuat ngit nay ding dé chi cac té bao hoic
mot phén ctia cac té bao cia bénh nhan bénh ung thu khi so véi céac té bao tir cac

mo binh thudng bao quanh cia bénh nhén bénh ung thu, biéu hién mirc Bmi-1
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- khac biét it nhit 2%, 4%, 8%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%. 90%, 95% hodc hon, khi dugc phét hién
béi phuong phap bat ky thuong duge st dung trong linh vuc k§ thuat nay, hoic
dugc mo ta trong Ban mo ta, vi duy, trong ELISA.

Céc vi du khong nham gi6i han vé bénh ung thu thong qua trung gian Bmi-
1 ¢6 thé diéu tri duoc bang viéc str dung du dinh dugc md ta & day: cac bénh bach
cAu, nhu nhung khong chi giéi han &, bénh bach ciu ce‘ip tinh, bénh bach ciu
lympho bao ca‘ip tinh, c4c bénh bach ciu tiy bao Cép tinh, nhu cdc bénh bach ciu
nguyén tiy bao, tién tiy bao, bénh ung thu méau, don nhan to, va ting héng bach
cau va hoi ching loan sén tiy; cadc bénh bach cAu man tinh, nhu nhung khong chi
gi6i han &, bénh bach ciu dong tity man tinh (bach ciu hat), bénh bach ciu
lympho bao man tinh, bénh bach cau t& bao 16ng; da hng cdu nguyén phat; cic u
lympho nhu nhung khong chi gidi han & u lympho dang Hodgkin, u lympho
- khong phai dang Hodgkin; cac da u tiy nhu nhung khong chi gidi han & da u ty
khéng c6 triéu chimg, da u tuy xwong khong thé tiét, u tuy xo cimg xuong, bénh
bach céu té bao ung thu pla, bénh bach ciu ung thur pla don doc va bénh bach
bach cdu ung thu pla tity xuong; Macroglobulin huyét Waldenstrom; loan san vo
tinh don c6 y nghia khong xac dinh dugc; loan san vo tinh don lanh tinh; bénh
lién quan chudi ning; cac bénh sacém mo lién két va xuong nhu nhung khéng chi
gi6i han & bénh sacom xuong, bénh sacom xo cliing xuong, bénh ung thu xuong
sun, bénh sacom Ewing, khéi té bao khéng 1 4c tinh, bénh sacoém md mém cuia
xuong, u nguyén séng, bénh sacém u xung quanh, bénh sacém mé mém, bénh
ung thu mach (u mau 4c tinh), bénh sacém mo mém, bénh sacém Kaposi, bénh
sacom tinh mach dui, bénh sacom mé m&, phi mach bach huyét, u bao day than
kinh, bénh sacdm co van, bénh sacdm hoat dich; cac khdi u ndo thén kinh dém
(ttrc 13, u than kinh dém) nhu nhung khéng chi giéi han &, u té bao hinh sao, u
mang no, u t& bao than kinh dém it nhanh, u than kinh dém than ndo, u thin kinh
dém duong thi giac, u thin kinh dém n#o lan téa, u thin kinh dém hén hop (tirc 13,
u té bao hinh sao it nhanh), u nguyén bao x4p, bénh ung thur ndo glioblastoma
multiforme, u khong phai t& bao dém, u ddy than kinh thinh giac, u so hau, u
nguyén bao tily, u mang ndo, u t& bao tuyén, u nguyén bao tuyén ting, u lympho

ndo nguyén phat; bénh ung thu vi bao gdm nhung khéng chi giéi han & carcinom
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6ng tai chd, adenocarcinom, bénh ung thu tiéu thily tai chd (té bao ung thu),
carcinom ndi dng tuyén, bénh ung thu va tiy, bénh ung thu vi nhy, bénh ung thu
vii dang dng, bénh ung thr vii nha, bénh Paget, va bénh uhg thu v viém; bénh
ung thu tuyén thuong thin nhu nhung khong chi gioi han & u tay thuong thén va
carcinom buéu tuyén thuong than; bénh ung thu tuyén gidp nhu nhung khong chi
gi6i han & bénh ung thu tuyén giap thé nha hodc dang nang, bénh ung thu tuyén
gidp dang tity va bénh ung thu tuyén gidp dang thodi san; bénh ung thu tuy nhu
nhung kh(‘)lng chi giéi han 6, u tuy ndi tiét, u gastrin, u glucagon, vipoma, khdi u
tiét somatostatin, va u carcinoid hodc u tuy ndi tiét; bénh ung thu tuyén yén nhu
nhung khong chi gi6i han & bénh Cushing, u tiét prolactin, u tuyén yén thé to déu
chi, va bénh d4i thdo nhat; c4c bénh ung thu mit nhu nhung khéng chi gi6i han &
ung thir té bao sic t6 den ciia méit nhu khdi u 4c tinh & mét x4y ra & cac khu vuc
mau, u 4c tinh hic mac, va u 4c tinh thé mi, va nguyén bao luéi; cac bénh ung thu
4m dao nhu bénh ung thu biéu mod gai, adenocarcinom, va u 4c tinh; cdc bénh ung -
thu 4&m hd nhu bénh ung thu biéu md gai, u 4c tinh, adenocarcinom, carcinom té
bao ddy, bénh sacom, va bénh Paget; cic bénh ung thu nhu nhung khong chi gidi
han &, bénh ung thu biéu mo gai, va adenocarcinom; cac bénh ung thu tir cung
nhu nhung khong chi gidi han & carcinom ndi mac ti cung va bénh sacom tir
cung; cac bénh ung thu budng trimg nhu nhung khong chi gi6i han &, carcinom
biéu mo buéng triing, u dudng bién, u té bao phdi, va u m6 dém; bénh ung thu
thuc quan nhu nhung khong chi giéi han ¢, bénh ung thu vay, adenocarcinom,
carcinom nang VA, carcinom mucoepidermoid, carcinom hinh vay, bénh sacém, u
ac tinh, bénh placancercytoma, ung budu hung viét, va bénh ung thu phéi té bao
nho (t€ bao ung thu); cac bénh ung thu da day nhu nhung khéng chi gidi han &,
adenocarcinom, tao nim (polyp), loét dai trang, lan tda ngoai bién, rai rac ngoai
bién, u lympho 4c tinh, bénh sacom moé md&, bénh sac6m mod mém, va sacom bénh
ung thu biéu mé; cac bénh ung thu rudt két; cac bénh ung thu tryc trang; cac bénh
ung thu gan nhu nhung khdng chi gi6i han & bénh ung thu biéu mé té bao gan va
u nguyén bao gan; cac bénh ung thu tii mat, nhu adenocarcinom; cac bénh ung
thu duong mat nhu nhung khong chi gidi han & bénh ung thu tuyén giap dang
nht, thé hat, va thé lan téa; cic bénh ung thu phdi nhu bénh ung thu phéi té bao

16n, bénh ung thu bi€éu mo gai (carcinom u nang ba nhom), adenocarcinom, cac
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bénh ung thu phdi té bao nhé va té bio 16n; cac bénh ung thu tinh hoan nhu
nhung khong chi gi¢i han & u nang biu bi, u tinh, bénh ung thu tuyén giap thoai
bién, kinh dién (phd bién), bénh spermatocytic, nonu tinh, bénh ung thu biéu mé
phéi, carcinom u quai, bénh ung thu biéu mé rau (u yolk-sac), cic bénh ung thu
tuyén tién 1iét nhu nhung khong chi giéi han &, bénh ung thu tuyén tién liét trong
biéu mé, adenocarcinom, bénh sacom tinh mach dui, va bénh sacOm co van; cac
bénh ung thu duong vit; cac bénh ung thu dudng mi¢ng nhu nhung khdng chi
gi¢i han & bénh ung thu biéu mo gai; cac bénh ung thu co ban; cdc bénh ung thu
tuyén nudc bot nhu nhung khong chi giéi han & adenocarcinom, bénh ung thur
biéu mo6 dang nhay bi, va carcinom nang dang tuyén; cac bénh ung thur hong nhur
nhung khong chi gigi han & bénh ung thu té bao vay, va cic mun cbc; cac bénh
ung thu da nhu nhung khong chi gi6i han &, bénh ung thu té bao day, bénh ung
thu biu mo gai va u 4c tinh, u &c tinh dang phat trién trén bé mit, u 4c tinh dang
phét trién thé cuc, u té bao séc tb, bénh ung thu té bao hic td; cac bénh ung thu -
than nhu nhung khong chi giéi han & bénh ung thu biéu mé té bao thén,
adenocarcinom, bénh ung thu tuyén than, bénh sacom md mém, bénh ung thu té
bao chuyén tiép (bé than va/ hoic tiét niéu); khdi u Wilms; cac bénh ung thu bang
quang nhu nhung khéng chi giéi han & bénh ung thu biéu md té bao chuyén tiép,
bénh ung thu té bao vay, adenocarcinom, caxinosacom. Ngodi ra, cic bénh ung
thu bao gém myxosacom, b¢nh ung thu xuwong, bénh ung thu ndi mac mach, bénh
ung thu ndi mac mach bach huyét, u trung biéu mé, bénh ung thu bao hoat dich, u
nguyén bao mach mau nfo, bénh ung thu biéu md, u nang tuyén, bénh ung thu
phé quan, bénh ung thu tuyén md hdi, bénh ung thu tuyén nhon, bénh ung thu
tuyén giap va bénh ung thu tuyén gidp dang nhu (d6i véi cac rdi loan nhur vy,
xem 4n phém: Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co.,
Philadelphia and Murphy et al., 1997, Informed Decisions: The Complete Book of
Cancer Diagnosis, Treatment, and Recovery, Viking Penguin, Penguin Books
U.S.A., Inc., United States of America). |

Céc hop chét c6 Cong thic (I) hoic dang cta né ciing hiru ich dé diéu tri,
phong ngira va/hodc quéan Iy nhiéu bénh ung thu thong qua trung gian Bmi-1 hoic
cac bénh tdng sinh khong binh thudng khéc (trong d6 cac bénh nhu vay dugc

théng qua trung 13 su biéu hién qua mirc Bmi-1 hodc cac mic Bmi-1 cao), bao
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gbdm (nhung khéng chi gi6i han &) cac bénh sau: bénh ung thu bidu mé, bao gdm
céac bénh ung thu biéu mo bang quang, vi, dai trang, than, gan, phéi, buéng tring,
tuy, da day, c¢d tir cung, tuyén giap va da; bao gdbm bénh ung thu biéu mé gai; cac
khéi u mau cia dudng bach huyét, bao gdm bénh bach ciu, bénh bach ciu lympho
bao cip tinh, bénh bach ciu nguyén limpho bao cp tinh, u lympho bao té bao T,
u lympho té bao T, u lympho Burkitt; cic khbi u méu ciia dong tity bao, bao gdm
cac bénh bach ciu tiy bao cép tinh va man tinh va bénh bach céu tién tiy bao; cac
khdi u c6 ngudn gde trung md, bao gdm bénh sacém mod mém va bénh ung thue mod
lién két; cac khéi u khéac, bao gém u 4c tinh, u tinh, u quéi 4c tinh, u nguyén bao
than kinh; cac khéi u ctia hé thin kinh trung wong va ngoai vi, bao gdm u té bao
hinh sao, u nguyén bao thin kinh, u than kinh dém, va u té bao Schwannomas; cic
khéi u c6 ngudn gbc trung mé, bao gdbm bénh sacdm mbé mém, bénh ung thu md
lién két, va bénh sacdm xo cung xuong; va cac khdi u khac, bao gém u 4c tinh,
bénh khd da sic t§, u gai simg, u tinh, bénh ung thu tuyén gidp thé nang va u quai
4c tinh. Theo mot s§ phuong 4n, cac bénh ung thu lién quan t6i cac bit thudong vé
su chét theo chuong trinh dugc diéu tri theo cic phuong phap duge md ta trong
Ban md ta. Cac bénh ung thu nay c6 thé bao gém, nhung khong chi gi6i han, &
cac u lympho thé nang, cac ung thu ¢6 dot bién p53, cac khéi u phu thudc hormon
clia v, tuyén tién liét va budng trimg, va cac tén thuong tién ung thu nhu da
polyp tuyén gia dinh, va c4c hoi chimg loan san tity. Theo céc phuong 4n cu thé,
céc thay ddi ac tinh hodc rbi loan ting sinh (nhw bénh metaplasia va loan san),
hoic cac rdi loan tazwng sinh qua muc cta da, phéi, gan, xuong, ndo, da day, dai
trang, va, tuyén tién liét, bang quang, than, tuy, buéng tring, va/hodc tir cung
dugc didu tri theo cic phuong phap dugc md ta trong Ban mé ta. Theo céc
phuong 4n cu thé khac, bénh sacom, hodc u 4c tinh dugc diéu tri nhu duge md ta
trong Ban mo ta

Theo mot phuong 4n cu thé, bénh ung thu thong qua trung gian Bmi-1
duoc diéu tri nhu dugc mo ta trong Ban md ta 1a bénh bach cau, u lympho hodc u
tuy (vi du, da u tity). Cac vi du khong nham gi6i han vé& cic bénh bach ciu va ung
thu duong mau khéc thong qua trung gian Bmi-1 c6 thé diéu tri duoc bing cc
phuong phép duge md ta trong Ban mé ta bao gdm bénh bach ciu nguyén limpho
bao cip tinh (ALL), bénh bach ciu té bao B limpho nguyén bao cip tinh, bénh
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bach ciu té bao T limpho nguyén bao cip tinh, bénh bach ciu nguyén tiry bao cip
tinh (AML), bénh bach céu tién tiy bao cip tinh (APL), bénh bach cdu don nhén
cép tinh, bénh ting hdng bach cdu cip tinh, bénh bach cdu megakaryoblastic cip
tinh, bénh bach cau ung thu mau cép tinh, béﬁh bach ciu kh(‘)ng lién quan dén
lympho bao cip tinh, bénh bach ciu khéng phén dinh cép tinh, bénh bach ciu
dong tity man tinh (CML), bénh bach cdu lympho bao man tinh (CLL), va bénh
bach céu té bao 16ng.

" Céac vi du khong nhim gi6i han v& cdc u lympho théng qua trung gian
Bmi-1 ¢6 thé dugc diéu tri theo cac phuong phap duoc md ta trong Ban md ta bao
gém u lympho dang Hodgkin, u lympho khong phai dang Hodgkin, da u tiy,
Macroglobulin huyét Waldenstrirm, bénh lién quan chudi ning, va da hong ciu
nguyén phat. |

Theo mdt phuong an khéc, bénh ung thu thong qua trung gian Bmi-1 dugc
diéu tri nhu dugc mé ta trong Ban mo6-ta 1a khdi u rén. Cac vi du vé cdc khdi u rén
c6 thé dugc diéu tri theo cac phuong phép duge mé ta trong Ban md ta bao gdm,
nhung khong chi giéi han, & bénh sacom mo6 mém, myxosarcoma, bénh sacom md
md, bénh ung thu xwong sun, bénh ung thu tao xuong, u nguyén sdng, bénh ung
thu mach, endotheliosarcoma, phit mach bach huyét, bénh ung thu ndi mac mach,
bénh ung thu mach bach huyét, u trung biéu mé, khdi u Ewing, bénh sacom tinh
mach dui, bénh sacém co van, bénh ung thu rudt két, bénh ung thu dai tryc trang,
bénh ung thu than, bénh ung thu tuy, bénh ung thu xuong, bénh ung thu vi, bénh
ung thu budng trimg, bénh ung thu tuyén tién liét, bénh ung thu thuc quan, bénh
ung thu da day, bénh ung thu dudng miéng, bénh ung thu mii, bénh ung thu
hong, bénh ung thu biéu mo gai, bénh ung thu té bao ddy, adenocarcinom, bénh
ung thu tuyén md héi, bénh ung thu tuyén nhon, bénh ung thu tuyén giap, bénh
ung thu tuyén gidp dang nhu, u nang tuyén huéts thanh, bénh ung thu tiy, bénh
ung thu phé quan, cac bénh ung thu bidu md té bao than, gan, bénh ung thu éng
mat, bénh ung thu biéu bi mé rau, u tinh, bénh ung thu phoi, khdi u Wilms, bénh
ung thu ¢, bénh ung thu tir cung, bénh ung thu tinh hoan, bénh ung thu phéi té
bao nhé, bénh ung thu bang quan, bénh ung thu phdi, bénh ung thu biéu mo, u
than kinh dém, bénh ung thu ndo glioblastoma multiforme, u té bao hinh sao, u

nguyén bao tiy, u so hau, u mang ndo, khdi u tuyén tung, u nguyén bao mach mau
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ndo, u day than kinh thinh gi4c, u té bao thin kinh dém it nhanh, u mang no,
bénh ung thur da, u 4c tinh, u nguyén bao than kinh, va nguyén bao luéi.

Theo céc phuong 4n nhét dinh, bénh ung thu théng qua trung gian Bmi-1
bao gém, nhung khong chi giéi han, & bénh ung thu ndo, ung da day, bénh ung
thu mau, bénh ung thu phdi, bénh ung thu phdi t& bao 16n, bénh ung thu tuy, bénh
ung thu tuyén tién liét, bénh ung thu tuyén nude bot, bénh ung thu dai truc trang,
bénh ung thu biéu md té bao gan, bénh ung thu gan, bénh ung thu biéu md va
hodc cac bénh sacdm, bénh ung thu thuc quan hodc cac bénh sac6m, bénh ung thur
da day hodc cac bénh sacém, bénh sacom mod mém, u nguyén bao xép, u thén kinh
dém ndo lan toa, u nguyén bao tiy, u nguyén bao thin kinh, u lympho té bao B
16n lan tdas, u lympho khong phai dang Hodgkin t& bao B, u lympho dang
Hodgkin hodc bénh bach cau tay bao cép tinh hodc man tinh.

Theo céc phuong 4n nhit dinh, bénh ung thu thong qua trung gian Bmi-1
bao gbém, nhung khéng chi gi6i han, & cac khéi u tai phat sau khi tri liéu cho du da
céi thién sau khi 4p dung céc ky thuat chiéu xa va phiu thuat. Khdi u tai phat c6
thé x4y ra vi nhidu nguyén nhén, v6i mot giai thich hop ly 1a s ton tai ctia cac té
bao gdc ung thu (CSC) hoic cac té bao gbe khédi u (cac té bao khoi ddu khdi u)
trong quan thé khdi u. Cac CSC dugc xac dinh 1a mot quan thé ciia cac té bao gbc
lién quan téi nhiéu loai bénh ung thu mau, bénh ung thu khéi u rin hodc bénh ung
thu di cin. Céac té bao gbc khbi u 1a cac té bao duoc tim thdy cu thé trong khéi u.
Ca hai déu c6 dic diém tuong ty nhu céc té bao gbe binh thuong. Ciing gidng nhu
céc té bao gbc binh thudng, cac CSC va céc té bao gbc khdi u ¢6 kha nang tir 1am
méi. Khong gidng nhu céc té bao gbc binh thuong, do sy hién dién lau dai cia
Bmi-1 & mic cao, cic CSC va céc té bao gbc khdi u khong c6 sur khac biét v& giai
doan cudi va sinh sdi nay né khong kiém soéat dugc. Kha ning tdng cudng suta
chita ADN ciia chiing cling c6 thé 1am cho chiing khang vé6i doc td té bao, thudc
hoa tri liéu duge thiét ké dé tiéu diét cac té bao ung thu va cac té bao khéi u. Do
d6, viéc huéng dich cac CSC va cac té bao gbc khdi u biéu hién qua mirc Bmi-1
c6 thé 1a mot cach tiép can hiéu qua dé diéu tri bénh ung thu. Mot cach tiép can
nita 1a huéng dich 13 cac yéu td phién ma khac nhau chiu trach nhiém duy tri kha
nang tur ddi méi ctia cac CSC va cac té bao gbe khdi u.

Nhu duge mb ta trong Ban mé ta ndy, thuat ngir “diéu tri” ding dé chi: (i)
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vi€c phong ngtlra bénh, rbi loan hoic tinh trang bénh xuét hién & d6i tuong co thé
d& bi méc bénh, rdi loan va/hoic tinh trang bénh nhung chua timg duoc chén doan
13 c6 bénh, réi loan va/hoic tinh trang bénh; (i) (rc ché bénh, rbi loan hoic tinh
trang bénh, trc 14 kim ham sy phéat trién cta chung; va/hodc (iii) lam thuyéﬁ giam
bénh, rbi loan hoic tinh trang bénh, tirc 13 gay ra su thoai bién ciia bénh, réi loan
va/hodc tinh trang béhh.

Nhu duoc md ta trong Ban mé ta ndy, thuat ngir “ddi tuong” ding dé chi
cac loai ngudi, ngua, trau, bo, chudt, thd, ché va meo. Theo mot sb phuong an,
thuét ngit “dbi tugng” chi dong vat c6 va hodc dong vat c6 xuong séng mau nong.
Theo cac phuong 4n khac, thuat ngir “ddi twong” 12 dé chi nguoi. Nhu duge mb
ta trong Ban mo ta ndy, thuat ngir “ngudi bénh” c6 thé dugc sir dung thay cho cac
thuat ngir “ddi tuong” va “ngudi”.

Theo céc phuong 4n nhét dinh, d6i tuong 13 ngudi c6 do tudi nim trong
- khoang tir 0 dén 6 thang tudi, tir 6 dén 12 thang tudi, tir 6 &én 18 thang tudi, tir 18
dén 36 thang tudi, tir 1 dén 5 tudi, tir 5 dén 10 tudi, tir 10 d&én 15 tudi, tir 15 d&én 20
tudi, tir 20 dén 25 tudi, tir 25 dén 30 tudi, tir 30 d&én 35 tudi, tir 35 dén 40 tudi, tr
40 dén 45 tudi, tir 45 dén 50 tudi, tir 50 dén 55 tudi, tir 55 dén 60 tudi, tir 60 dén
65 tudi, tir 65 dén 70 tudi, tir 70 dén 75 tudi, tir 75 dén 80 tudi, tir 80 dén 85 tudi,
tir 85 dén 90 tudi, tir 90 dén 95 tudi hoic tir 95 dén 100 tudi. Theo mdt s6 phuong
4n, d6i tugng 1 tré so sinh. Theo cic phuong an khac, d6i tuong 14 tré em. Theo
c4c phuong 4n khéc, d6i tuong 13 ngudi chua trudng thanh. Theo cac phuong 4n
khac, d6i tuc_mg 1a ngudi truéng thanh. Theo cac phuong an khac nira, dbi tugng
la nguoi gia.

Nhu dugc md ta trong Ban mé ta nay, thudt ngit “ngudi gia” ding dé chi
ngudi 65 tudi trd 18n; thuat ngir “ngudi trudng thanh” ding dé chi nguoi 18 tudi
tro léﬁ; thuét ngit “ngudi chua truéng thanh” ding d& chi ngudi nim trong do tudi
tir 1 dén 18 tudi; thuat ngir “tré so sinh” ding dé chi tré ndm trong d6 tudi so sinh
t6i 1 tudi; va, thuat ngit “tré em” dung dé chi ngudi ndm trong do tudi tir 1 dén 3
tudi.

Theo cac phuong 4n nhét dinh, d6i tuong dang & tinh trang bi suy giam
mién dich hogc trang théi bi suy giam mién dich hodc c6 nguy co bi suy giam

mién dich hodc di bi suy gidm mién dich. Theo cic phuong 4n nhét dinh, ddi
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turong dang tiép nhan hoic hdi phuc tir tri liéu trc ché mién dich. Theo c4c phuong
4n nhét dinh, d6i twong c¢6 hodc c¢6 nguy co mic bénh ung thu, AIDS, hogic nhiém
tring. Theo cic phuong 4n nhit dinh, ddi tuong, s& hodc da trii qua phiu thuat,
hoa tri liéu va’hoac xa tri li€u. Theo céc phuong &n nhét dinh, di tuong c6 chfmg
X0 nang, chung xo hoa phéi hodc mdt tinh trang bénh khac anh hudng t6i phéi.
Theo cac phuong 4n nhit dinh, d6i trong c6, s& hoic dugc ghép mo.

Theo mdt sb phuong an, bénh ung thu cia dbi tugng, do su biéu hién qua
mirc ciia Bmi-1 trong céc té bao ung thu, cac té bao khdi u, cac té bao gbc ung thu
hodic céc t& bao gbc khéi u clia chung, dd chimg t6 bi bét tmg véi cac phuong
phép tri liéu "tidu chuin chim so6c" thong thudong (trir hop chit c6 Cong thirc (I)
hodic dang ctia n6), khién cho ngudi bénh bi ngung tri liéu thong thudng. Theo
mot phuong an, mic du khong bi gidi han béi ly thuyét, thuat ngit "bat (ng" c6
nghfa 12 it nhit mot phin dang k& ciia cac té bao ung thu, cac té bao khdi u, cac té
bao gbc ung thu hoic cic té bao gdc khéi u tiép tuc sinh sdi ndy n& do su biéu
hién qua mtrc cia Bmi-1, khdng phu thudc vao viéc tri li.éu. Viéc xac dinh xem
li€u réng bénh ung thu ¢ bi bét ung hay khong véi mét tri liu cu thé c6 thé duoc
thue hién in vivo hodc in vitro bdi phuong phép bit ky da biét trong linh vue k¥
thudt nay dé danh gia hiéu qua ctia mot tri lidu trén cac t& bao ung thu, cac té bao
khéi u, cac té bao gbc ung thu hodc cac té bao gbe khbi u, bang cach sir dung céc
hiéu biét dugc chép nhén trong linh vyc k¥ thuét linh vyc k¥ thuét nay vé thuat
ngit “bét mg” cho cdng viéc nhu vay. Theo cic phuong 4n nhit dinh, ngudi bénh
¢6 bénh ung thu bit tmg do su biéu hién qua mitc ciia Bmi-1 12 ngudi bénh trong
d6 bénh ung thu khong dap ing hodc khang v4i mot tri liu thong thudong hodc
"tiéu chuin chim soc". Theo cac phuong an nhét dinh, ngudi bénh c6 bénh ung
thu bt tmg c6 bénh ung thu théng qua trung gian Bmi-1 tién trién. Su tién trién
bénh, do su thiéu dap Ung 1am sang vdi mot tri li€u, duge x4c dinh khi u hodc
khéi u khong dugc tan diét mot cach dang ké va/hodc céc triéu chimg khong
thuyén giam mdt cach dang ké. Viéc xac dinh xem liéu ring mot ngudi bénh ¢b
bénh ung thu bat ing théng qua trung gian Bmi-1 hay khong c6 thé duoc thuc
hién in vivo hoic in vitro béi phuong phap bit ky da biét trong linh vuc k§ thuat

nay dé danh gi4 hiéu luc cta tri liéu didu tri bénh ung thu, bang cich st dung céc
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hiéu biét dugc chip nhan trong linh vuc k¥ thuat Iinh virc k§ thuét nay vé thuat
ngir “bit tmg” cho cOng viéc nhur vay.

Theo cic phuong 4n nhét dinh, ngudi bénh cin duge didu tri theo cac
phuong phap dugc mé ta trong Ban mé ta 12 nguoi bénh d3 timg dugc diéu tri
b%lng cac chét khang sinh, cac chét khéng virut, cac thube khang nim, hoédc cac
sinh hoc tri liéu khéc, tri liéu mién dich hoic tri lidu khéng ung thu. Nim trong sb
cac bénh nhén nay 1a cdc bénh nhan bi bénh ung thu bat img thong qua trung gian
Bmi-1 hoic bénh nhén qua bé dé 4p dung cac phuong phép tri liéu thong thudng.
Theo mét sb phuong an, ngudi bénh dang dugce diéu tri 12 xa la véi viée diéu tri,
chua timg dugc tiép nhén trj liéu trude d6 bt ky. Theo phuong 4n bt ky trong sb
cac phuong 4n néu trén, ngudi bénh cin duge didu tri c6 thé tiép nhén tri liéu
phén tr nho.

Theo mét s6 phuong 4n, hop chit c6 Cong thirc (I) hodc dang ciia n6 c6 thé
dugc cép phong ngira cho ngudi bénh dé phong ngira-su khéi phéat cta bénh ung
thu thong qua trung gian Bmi-1 & ngudi bénh c6 nguy co phét trién bénh ung thur.
Theo mdt s6 phuong 4n, hop chét c6 Céng thire (I) hodc dang cta n6 ¢ thé dugce
cép tri liéu cho ngudi bénh d& bi man cam véi cac phén tng phu véi cac phuong
phap tri liéu thong thudng. Theo mot sé phuong 4n, dbi tugng dugc cip mot hodc
nhiéu hop chét c6 Cong thte (I) hodc dang cua né 1a chua timg dugc tiép nhén tri
liéu trude d6. Theo cac phuong én khéc, mét hodc nhiéu hop chit c6 Cong thirc
(I) hodc dang cia no6 dugc cép cho dbi tuong da tung dugc tiép nhan mdt tri liéu
truéc d6. Theo mot sb phuong an, dbi tuc_mg dugc cip hop chit c6 Cong thuc (1)
hodc dang cta n6é da dirng mot tri liéu trude d6 do sy thiéu loi ich tir tri li€u, céc
tac dung phu do trj liéu hodc muc ddc tinh khéng thé chip nhén duge.

Theo mdt sb phuong an, dbi tuong dugc cép mét hodic nhiéu hop chét c6
Cong thirc (I) hodc dang cua nod, s& hodc di trai qua phiu thuat, hoa tri lidu, tri liéu
khéng‘thé, tri liéu hocmon véa/hodc xa tri liéu. Theo cic phuong 4n nhit dinh,
ngudi bénh da trai qua phau thuat dé loai bé u hoic khéi u. Theo cac phuong an
nhét dinh, d6i tuong s€, hodc da, hodc vira trai qua ca céy ghép mo hodc co quan.

‘Nhu dwgc md ta trong Ban md ta ndy, cic thuat ngit “luong hitu hiéu,”
“lugng hiru hi¢u phong ngira” hodc "lugng hiru hiéu tri liéu" chi lugng cia hop

chat c6 Céng thirc (I) hodc dang ciia né c6 hiéu qua dé trc ché chuc ning protein
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Bmi-1 va [am gidm muc protein Bmi-1, nhu dugc mo ta trong Ban mo t4, va nho
‘Véy tao ra tdc dung phong ngira, tri li€u, 1am thuyén gidm, rc ché hoic ngan chin
d6i v6i bénh ung thu théng qua trung gian Bmi-1 & ngudi bénh cin diéu tri.

Nhu dugc mo ta trong Ban mo ta ndy, thudt nglt “lugng hitu hi¢u” lién
quan t&i viéc cung cip hop chit c6 Cong thirc (I) hodc dang ciia né cho ngudvi
bénh, diing dé chi lugng hop chét c6 Cong thirc (I) hoic dang ciia né du dé dat
duge it nhit mot hodc nhiéu hidu qua sau, khi c6 thé, & ngudi bénh hoic trong
(cac) té bao ciia ngudi bénh: (i) trc ché chirc niang protein Bmi-1; (i) 1am gidm
mirc hodc lwgng protein Bmi-1; (iii) 1am giam hodc 1am thuyén giam muc d6 trdm
trong cda bénh ung thu thong qua trung gian Bmi-1 hoéc tri€u chig lién quan té1
né; (iv) ngan chin sy tién trién ciia bénh ung thu thong qua trung gian Bmi-1 hozc
triéu ching lién quan t6i n6; (v) 1am thoai bién bénh ung thu théng qua trung gian
Bmi-1 hodc tri€u chimg lién quan t&i né; (vi) ngédn chin su phat trién hodc su khoi
phét ciia bénh ung thur thong qua trung gian Bmi-1 hedc triéu ching lién quan téi
no; (vii) ngédn chan sy tai phat ctia bénh ung thu thong qua trung gian Bmi-1 hodc
triéu ching lién quan téi bénh ung thu thdong qua trung gian Bmi-1; (viii) lam
giam khoang thoi gian cua tri€u ching li€n quan téi bénh ung thu thong qua trung
gian Bmi-1; (ix) 1am giam hoic giam thiéu quan thé té bao gbc ung thu hoic té
bao gbc khéi u; (x) 1am gidm hodc giam thidu sy phat trién cta u hodc khéi u bidu
hién qua mirc Bmi-1; (xi) lam gidm hodc gidm thiéu su tang sinh cua céic té bao
ung thu hoic cac té bao khdi u; (xii) 1am giam hodc giam thiéu sy tao thanh ctia u
hogc khéi u biéu hién qué mirc Bmi-1; (xiii) loai trir hodc kiém soét bénh ung thur
so cAp, khu vuc va/hoic di cin théng qua trung gian Bmi-1; (xiv) 1am giam ty 18
tir vong & ngudi bénh; (xv) 1am ting sb bénh nhéan c6 thuyén gidm bénh; (xvi) kéo
dai khoéng thoi gian thuyén giém & bénh nhén; (xvii) kich ¢ ctia u hoic khdi u
biéu hién quéd mac Bmi-1 duge duy tri hodc dugce kiém soat sao cho kich c&
khéng ting hodc chi ting t6i mirc dudi kich c& ciia khdi u sau khi cung cip tri liéu
tiéu chuana khi do dugc bing cac phuwong phap thong thuong da biét dbi véi
ngudi c¢6 hidu biét trung binh trong linh vuc k§ thuat nay, nhu quét MRI, tia X va

CAT; (xviii) kéo dai khoang tr& v& sy tién trién bénh; (xix) ting ty 1é bénh nhan
| sbéng sot; (xx) 1am giam ty 1é méc phai ciia ngudi bénh nhap vién; (xxi) lam giam

thoi gian ndm vién clda ngudi bénh; (xxii) tdng cudng hodc cai thién hiéu qua
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phong bénh hodc hiéu qua tri li€u cia mat tri li€u khac; (xxiii) giam bdt cac triéu
chung lién quan t6i bénh ung thu thdng qua trung gian Bmi-1; (xxiv) lam téng ty
1¢ séng sét ctia bénh nhan kh()ng'ung thu; va/hodc (xxv) lam ting ty 1é sdng s6t
ctia bénh nhin bénh ung thu khéng c6 tridu ching.

Ay10?

No6i chung, thuét ngit “lugng hiru hi€u” ciing bao gém luong hop chit c6
Cong thirc (I) hosc dang ctia né dugc cip cho ngudi bénh nim trong khoang
khodng tir 0,001mg/Kg/ngdy dén 500mg/Kg/ngdy, hojic nim trong khoang tir
0,01lmg/Kg/ngdy dén 500mg/Kg/ngay, hoic nim trong khoang tir 0,1mg dén
500mg/K g/ngay, hoic nim trong khoang tir 1,0mg/ngay dén 500mg/Kg/ngay, véi
mdt lidu don, chia nho, hodc lién tuc cho ngudi bénh hodc d6i tuong co thé trong
nam trong khoang tir 40 dén 200Kg (liéu lwong ndy cé thé duge didu chinh cho
bénh nhan hoic cac d6i tuong ndm trén hodc dudi khoang nay, déc biét 1a tré em
dué6i 40 Kg). P6i tugng trudng thanh tiéu biéu duoc du liéu c6 thé trong trung
binh nam trong khoang tir 60 dén 100 Kg. Luong hitu hiéu cho ddi tugng ciing s&-
phu thudc vao nhiéu yéu td khac nhau, bao gf‘)m thé trong, khiu phé“ln dn va suc
khée cia @i twong. Lugng hitu hidu cho mdt ngudi bénh nhit dinh c6 thé dugc
xé4c dinh theo quyét dinh ctia ngudi c6 hiéu biét trung binh va béc s¥.

Theo mot phuwong 4n khac, khi liéu lugng hing ngay dugc diéu chinh dwa
trén thé trong ciia ddi tuong hodc ngudi bénh, cac hop chéit c6 Cong thirc (I) hoic
dang ctia n6 theo sang ché c6 thé dugc bao ché dé phan phéi véi lidu luong
khoang 0,02, 0,025, 0,03, 0,05, 0,06, 0,075, 0,08, 0,09, 0,10, 0,20, 0,25, 0,30,
0,50, 0,60, 0,75, 0,80, 0,90, 1,0, 1,10, 1,20, 1,25, 1,50, 1,75, 2,0, 5,0, 10, 20 hoic
50mg/Kg/ngay. Liéu luong hing ngay duoc diéu chinh dia trén thé trong cua dbi
tuong hodc ngudi bénh co6 thé duoc cép duéi dang lidu lugng don, chia nho hodc
lién tuc. Theo céc phuong 4n trong d6 lidu lugng ciia hop chét c6 Cong thirc (I)
hoic dang cia né dugc dua ra nhiéu 1dn mdi ngay, thi lidu lugng nay co6 thé dugc
cép mot 14n, hai 14n, ba lan, hodc nhiéu 14n mdi ngady. Theo mdt phuong an khac,
débi tugng dugc cép mot hodc nhiéu liéu lugng véi lugng hitu hi€u cia hop chét c6
Cong thire (I) hodc dang ctia no, trong d6 cac lwong hitu hiéu c6 thé khong gidng

nhau cho méi liéu luong.
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Phuong 4n khéc dugc md ta theo sang ché bao gdm lugng hiru hiéu cua
hop chit c6 Céng thuc (I) hoic dang cla n6 nim trong khoang tir
0,001mg/Kg/ngay dén 500mg/Kg/ngay.

Trong pham vi clia sing ché, thuét ngit “luong hiru hiéu” ctia hop chét co
Cong thirc (I) hoac dang ctia n6 dé sir dung dé bao ché thudc hoge dé diéu trj bénh
ung thu thong qua trung gian Bmi-1 & dé‘i tuong can diéu tri, dugc du liéu d& bao
gbm lugng nim trong khoang tir 0,1ug dén 3500mg dugc cdp hing ngay; nim
trong khoang tir 0,1pug dén 3500mg duoc cip hing ng‘éy; nim trong khoang tir
0,1mg dén 3500mg dugc cip hing ngay; nim trong khoang tir 1mg dén 3500mg
dugc cip hing ngay; ndm trong khoang tir 1mg dén 3000mg duoc cip hing ngay;
nim trong khoang tir 0,05mg dén 1500mg dugc cip hﬁng ngay; nam trong khoang
tir 0,5mg dén 1500mg dugc cip hing ngdy; nim trong khoang tir Img dén
1500mg dugc cip hing ngay; ndm trong khoang tir 5mg dén 1500mg duoc cép
hing ngay; nim trong khoang tir 10mg dén 600mg dugc cp hing ngay; nim
trong khoang tir 0,5mg dén 2000mg duoc cip hing ngay; hoic, luong nim trong
khoéng tir 5,0mg dén 1500mg dugc cip hing ngay.

Phuong 4n khic dugc md ta theo sang ché bao gdm luwong hiru hiéu cia
hop chit c6 Cong thirc (I) hoic dang cta né nim trong khoang tir 0,1png dén
3500mg.

Déi véi hop chit c6 Cong thire (I) bt ky hodc dang cia no, lugng hitu hi¢u
c6 thé dugc ude tinh vao luc diu hodc 1a trong céc thir nghiém nudi cdy té bao
hodc trén cdc mo hinh dong vat cd lién quan, nhu moé hinh déng vat chudt, héc
tinh tinh, khi hodc khi vang tamarin. Cac m6 hinh dong vét co lién quan ciing c6
thé duoc 4p dung dé x4c dinh khoang ndng 46 va dudong ding thudc thich hop.
Théng tin nhu vy sau d6 c6 thé dugce st dung dé x4c dinh céac liéu lugng hitu ich
va duong cung cdp & ngudi. Hiéu qua tri liéu va doc tinh c6 thé dugc xac dinh boi
c4c phuong phap duge hoc tidu chuén trong cac nudi ciy té bao hodc cac dong vat
thir nghi€m, vi du EDs, (liéu lugng c6 hi€u qua tri liéu & 50% quén thé) va LDs
(lidu gay chét 50% quén thé). Ty 1é liéu lugng giﬁa-téc dung tri li€u va tac dung
gy ddc 1a chi sd trj lidu, va c6 thé dwoc bidu hién du6i dang ty 18, LDsy/EDs,.

Theo mot s6 phuong 4n, lwong hitu hiéu 13 d& sao cho dat dugc chi sb tri liéu 16n.
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Theo céc phuong 4n tiép theo, lidu luong nay ndm trong khoéang c4c ndéng d6 tudn
hoan bao gém EDs, ¢6 ddc tinh rét it hodc khéng doc tinh. Liéu lugng nay c6 thé
thay d6i trong khoang nay tiry thudc vao dang liéu lugng duoc st dung, tinh nhay
cam ctia ngudi bénh, va duong ding thube.

Dic biét hon, mdi quan hé nc“mg d¢-tac dung sinh hoc dugc quan sat dbi
vé6i hop chét ¢6 Cong thirc (I) hogc dang ciia né cho thiy ndng d6 huyét tuong
huéng dich nim trong khoéng tir 0,001 pg/mL dén 50pg/mL, nim trong khoang tir
0,01pg/mL dn 20ug/mL, ndm trong khoang tir 0,05pg/mL dén 10pg/mL, hodc
nim trong khoang tir 0,1 ug/mL dén Spg/mL. Dé dat duoc cac ndng d6 huyét
tuong nhu vy, cac hop chit duoc md ta & day c6 thé duoc cap v6i cac ndng @
thay ddi nim trong khoang tir 0,1pg dn 100000mg, tuy thudc vao dudng diung
thubc vai céc lidu lugng don, duge chia nho, hodc lién tuc cho ngudi bénh ¢6 thé
trong nim trong khoang tir 40 dén 100 kg (liéu luc_rrig nay c6 thé duge didu chinh
cho bénh nhén c6 thé trong nam trén hodc dudi khoéng ndy, ddc biét 1a tré em
dudi 40 kg).

A Liéu lugng chinh x4c s& dugc quyét dinh boi nha thyc hanh chuyén nghiép,
trén co s& xem xét cac yéu t6 lién quan toi dbi tuong. Liéu lugng va viée cung cép
c6 thé dugc diéu chinh dé tab ra cic mirc thda déng cia (cac) hoat chit hoic dé
duy tri tac dung dugc mong mudn. Cac yéu té c6 thé duoc xét dén bao gbém mirc
do nghi€ém trong cia tinh trang bénh, sirc khée chung cta db6i tuong, séc toc, do
tudi, thé trong, va gi6i tinh coa dbi tugng, ché d6 an udng, thoi diém va tin suét
cung cip thudc, sy két hop thudc, tinh nhay cdm phéan Gng, kinh nghiém véi cac
liéu phat tri liéu khang khuén khéc, va su dung nap/dap tng véi tri liéu. Cac dugc
phdm tac dung kéo dai c6 thé 1a duge cép mdi 2, 3 hodc 4 ngdy, sau mdi tudn,
hoic sau mdi hai tudn tuy thudc vao chu ky ban thai va téc d¢ thanh thai ctia ché
pham cu thé.

Céc hop chét c6 Cong thirc (I) hodc dang cia né theo sang ché co thé dugc
cép cho dbi twgng qua dudng phan phéi thudc bét ky da biét trong linh vuc k¥
thuat nay. Cic vi du khong nhim giéi han bao gdm céc duong cung cdp qua
dudng miéng, mét, truc trang, m4, khu tri, miii, méng mét, dudi da, trong co,

trong ven (tiém nhanh va tiém truyén), trong so, qua da, va phéi.
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Cécchétchuyénhéacﬁacéchqpchét

Ciing nim trong pham vi ciia sang ché 1a c4c san phdm trao déi chit in vivo
ctia cac hop chét c6 Cong thirc (I) hodc dang ciia né. Céc san phdm nhur vy c6 thé
dugc tao ra, vi duy, tir sy oxy hoa, sy khir, sy thuy phén, sy amit héa, sy glucuronit
hoa, s este hoa va trong tir ctia hop chit c6 Cong thirc (I) hoic dang ciia né dugc
cung cp, chi yéu 1a do cac quy trinh enzym. Do d6, c4c hop chét c6 Cong thic
() hodic dang cia né theo sang ché bao gdm cac hop chit dugc tao ra bsi quy
trinh bao gdém viéc cho hop chét c6 Cong thirc (I) hoic dang ciia n theo séng ché
tiép xtic voi-mo dong vat co via hoic dong vét ¢6 via trong khoang thoi gian da dé
tao ra san phdm trao ddi chét ciia nd.

Céc san phim nhu vay thudng duoc nhén dién béi viée diéu ché chit dong
phén ddng vi duge gan nhin phéng xa (vi dy, C'" hodc H*) cua hop chit c6 Cong
thie (I) hodc dang cia n6, cung cip hop chét dugc gan nhan phong xa nay véi
lidu lwong c6 thé phat hién duge (vi du, 16n hon khoang 0,5mg/kg) cho dong vat
c6 vii nhu chudt, chudt nhit, chudt lang, cho, khi hodc ngudi, trong khoang thoi
gian du dé cho sy chuyén héa xay ra (thudng ndm trong khoang tir 30 gidy dén 30
gi0), va nhéan dién céc san phém chuyén héa trao ddi chét tir cdc mau nudce tiéu,
mat, mau hodc cdc mau sinh hoc khac. Cac san phdm nay dé& dang duoc phan 1ap
dugc do chung duge "gan nhan phéng xa" do giau ddng vi phong xa (cac chét con
lai dugc phén 18p boi viée sir dung cac khang thé c6 kha ning gin két cac epitop
sbng sot trong chét chuyén héa). Cac ciu tric chit chuyén héa duge xac dinh theo
cach thirc thong thudng, vi du, boi phép phan tich MS hodc NMR. Noéi chung, su
phén tich céac chét chuyén héa c6 thé dugc thuc hién theo cung cach nhu céc'
nghién ciru chuyén héa thudc thong thuong da biét 16 dbi véi cac ngudi co hidu
biét trung binh trong linh vuc k¥ thuat nay. Cac san phdm chuyén hoéa, mién la
chung khong bi phat hién in vivo, 13 hiru ich trong céc thir nghiém chén doén cho
viéc dinh liéu trj liéu cac hop chit dugc md ta & day, ngay ci khi ban than chiing
khong c6 hoat tinh sinh hoc.

-86-



25635

Céc tri lidu két hop

Céac phuong phap diéu tri bénh ung thu thong qua trung gian Bmi-1 & dbi
tuong cin didu tri, ngodi phuong phip duge md ta trong Ban md ta, con bao gbm
viéc cz‘ip cho dbi tuong can diéu tri lugng hitu hi€u cia mot hodc nhiéu hop chét
c6 Cong thic (I) hodc dang cia né mdt minh hodc Kkét hop véi mot hodc nhiéu tac
nhan b sung duoc chon trong s§ cic chit chdng ung thu, céc chét chéng ting
sinh, cac chét hoa tri liéu, cac chét diéu bién mién dich, cac chét chéng tao mach,
cac chét khéng viém, chét alkyl hoa, cac chét khang viém xteroit va khong xteroit,
céc chét gidm dau, céac chét dbi khéng leukotrien, cac chit chu van B2, cac chit
khang cholin, cac tdc nhan hormon, céc tdc nhén sinh hoc, cic tdc nhan gén két
tubulin, cac glucocorticoit, cac tdc nhan corticoxteroit, cac chét khang khudn, cac
khang histamin, cc chét chdng sbt rét, cac chit khang virut, cac chét khang sinh
va tuong tu; va, tuy y cung vdi tri licu chiéu xa.

~ Theo mot phuong an khac, mot hodc nhiéu hop chét c6 Cong thirc (I) hoic
dang cia n6 mot minh hodc két hop véi mot hodc nhiéu tic nhan bd sung c6 thé
dugc cdp cho dbi tuong két hop véi tri lidu hd tr, tri liéu giam dau, hogc tri liéu
khac khong c6 tic dung téi bénh ung thu thong qua trung gian Bmi-1.

Theo mot s phuwong 4n, mdt hodic nhiéu hop chét c6 Cong thirc (I) hoic
dang cta né theo sang ché va mot hodc nhiéu tac nhan bd sung duge md ta duge
cép dudi cung mdt dugce phém. Theo céc phuong an nhét dinh, mot hodc nhiéu
hop c;hét c¢6 Cong thire (I) hodc dang cta né theo sang ché va mot hoic nhiéu tic
nhan bd sung dugc mé ta dugc cp trong cac duge phim khic nhau. Theo cic
phwong 4n nhét dinh, mo6t hoic nhiéu hop chét c6 Cong thirc (I) hodc dang clia nd
theo séng ché va mot hodc nhiéu tac nhan bd sung duge mé ta duge cip theo cling
mot dudng dung thube. Theo cic phuong 4n nhit dinh, mdt hoic nhiu hop chét
co C6ng thirc (I) hosic dang ctia n6 theo sang ché va mot hoic nhiéu tac nhan b
sung dugce md ta duge cip theo cac dudong ding thudc khac nhau.

Theo cac phwong 4n khac, cac dugc phdm trong d6 mot hoic nhiéu hop
chét c6 Céng thire (I) hoic dang ciia né dugc cip dudi dang san pham két hop véi

mot hodic nhidu tac nhan b sung hiru ich dé diéu tri bénh ung thu théng qua trung
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gian Bmi-1. Ngudi c¢6 hiéu biét trung binh trong linh vuc k§ thuat nay sé thira
nhan rang nhiéu hoat chét ¢6 thé dugc cp & dang két hop véi cac hop chét c6
Cong thirc (I) hodc dang ciia n6 theo sang ché, nhd d6 san phim c6 thé c6 tac
dung gia ting hoic hiép ddng véi hoat tinh khang ung thu ctia mot trong hai hoic
ca hai tic nhan b sung va (cac) hop chit c6 Cong thirc (I) hodc dang ctia n6 theo
sang ché.

Nhu dugc md ta trong Ban md ta nay, thuat ngit “hiép ddng,” ding @ chi
hiéu qua ctia viéc cung cip san phdm két hop theo sang ché 13 cao hon so véi céc
hiéu qua cong thém ciia hai hoic nhidu tic nhan don. Theo mdt phuong an cu thé,
tac dung hiép ddng ctia mot san phdm két hop cho phép viée sir dung céc lidu
luong thip hon ctia mot hodc nhiéu tic nhan va/hodc cung cip vé6i tin suét thip
hon clia c4c tac nhén néu trén cho dbi twong bj bénh ung thu thong qua trung gian
Bmi-1. Theo cac phuong 4n nhét dinh, kha ning sir dung céc liéu lugng thap hon
clia tAc nhan va/hoic dé cung cip cic tac nhan néu trén véi tin suét it hon thuong
lam giam doc tinh di kém véi viéc cung cip céc tac nhan néu trén cho ddi tuong
ma khong lam gidm hi€u qua cda cac tdc nhan néu trén trong viéc phong nglra
hoic diéu tri bénh ung thu théng qua trung gian Bmi-1. Theo mét s6 phuong 4n,
tac dung hiép ddng din tGi viée cai thién hiéu qua cia mbi tac nhan dé diéu tri
bénh ung thu théng qua trung gian Bmi-1. Theo mdt sé phuong 4n, tic dung hiép
ddng ctia hdn hop cac tac nhan ngin ngira hoic 1am giam céc tac dung phu hoic
khong mong mudn di kém véi viée sir dung tac nhan don bat ky. Hon hop gdm
c4c tAc nhan trong mdt san phdm nhu vay c6 thé duoc cip cho dbi tuong trong
cling médt duge phim. Theo cach khac, cac tac nhan nay c6 thé dugce ddng thoi clp
cho dbi twong & dang cac dugc phim tach biét. Cac tac nhan nay ciing c6 thé dugc
cép cho dbi tuong theo cing dudng hodc v6i cac dudng cung cip thube khac
nhau. Theo mdt phuong 4n cu thé, it nhit mot trong sb cac tac nhan nay 1a hop
chit c6 Cong thire (I) hodc dang ctia n6 theo sang ché.

Ciing c6 thé két hop hop chit c6 Coéng thic (I) bt ky hodc dang cua né
theo sang ché véi tic nhan bd sung hiru ich dé diéu tri bénh ung thu thong qua
trung gian Bmi-1, bao gdm céc hop chit c6 Cong thire (I) hodc dang ctia né nhu
dugc mé ta trong Ban mé ta, dudi dang liéu lugng don nhét, hoic duéi dang dang

lidu lugng tach biét dugc du lidu dé cung cép mot cach déng thoi hodc 14n lugt
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cho ngudi bénh cin diéu tri. Khi duge cép mét cach 1an luot, hdn hop nay cé thé
duge cip dudi dang hai hodc nhidu 14n cung cdp. Theo mot phuong 4n khac, co
thé cung cip mét hosic nhiéu hop chit c6 Cong thuc (I) hodc dang cia né theo
sang ché va mot hodc nhidu tic nhan bd sung duoc mé ta theo cic dudng ding
thudc khac nhau.

Theo céc phuong phép duoc md ta trong Ban mé ta, san phim két hop c6
thé bao gdm tb hop ctia cac hoat chét c6 thé: (1) cing dwgc bao ché va duge cip
hozc phan phdi mot cach dding thoi dudi dang mét ché phim két hop; (2) duoc
phan phéi mét cach 1an luot hodc mot cach song song & dang céc san phdm tach
biét; hodc (3) béi phac dd trj liéu két hop khac bat ky da biét trong linh vuc k¥
thuat nay. Khi duge phan phdi & dang cic san phim tach biét theo mdt phuwong
phép tri liéu luan phién, cic phuong phap duge mé ta trong Ban md ta c6 thé gdm
viéc cung cép hodc phan phéi, vi du, nhung khong nham giéi han, dudi dang céc
dung dich, nhii trong, hdn dich, vién nén, vién tron hodc vién nang tach biét, hodc
bdi cac 14n tiém khéc nhau vé6i céc 14n tiém tach biét. No6i chung, khi dugc cip
luan phién, lidu lugng hiéu qua ciia mdi hoat chét dugc cip timg dot, liéu nay tiép
sau mot lidu khéc. Trai lai, véi viéc cung song song hodc déng thor, thi lidu lugng
¢6 hiéu qua ciia hai hodc nhiéu hoat chit duoc cip ciing v6i nhau. Sy két hop luan
phién khéc nhau dé cung cip 1an luot tirng dot hoidc song song ciing c6 thé dugc
ap dung.

Céacviducu thé v& céc téc nhan nhu vy bao gdm, nhung khéng chi gisi
han, & cac chit diéu bién mién dich (vi du, interferon, penicillamine va tuong tu),
chat chdng tao mach, cac chit khang viém (vi du, adrenocorticoit, corticoxteroit
(vi du, beclomethasone, budesonide, flunisolide, fluticasone, triamcinolone,
methylprednisolone, prednisolone, prednisone, hydrocortisone), cac thubc khang
viém glucocorticoit, xteroit va khong xteroit (vi du, aspirin, ibuprofen, diclofenac,
va cac chét trc ché COX-2)), cac chét giam dau, cac chit d6i khang leukotrien (vi
du, montelukast, methyl xanthines, zafirlukast, va zileuton), cac chét chu van B2
(vi du, albuterol, biterol, fenoterol, isoetharie, metaproterenol, pirbuterol,
salbutamol, terbutalin formoterol, salmetherol, va salbutamol terbutaline), cac

chét khang cholin (vi du, ipratropium bromide va oxitropium bromide), cc chit
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khang khuén (vi du, sulphasalazine, dapsone va tuong tu), cac khang histamin,
céc chét chdng sbt rét (vi du, hydroxycloquin), cac chat khang virut (vi du, cac
chét trong tr nucleosit (vi du, zidovudine, acyclovir, gangcyclovir, vidarabine,
idoxuridine, trifluridine, ribavirin, foscarnet, amantadine, rimantadine, saquinavir,
indinavir, ritonavir, va AZT) va cac chét khéng sinh (vi dy, dactinomycin (truéc
day goi 1a actinomycin), bleomycin, erythomycin, penicillin, mithramycin, va
anthramycin (AMC)).

Céc vi du cu thé vé tac nhan bd sung c6 thé dugc sir dung két hop véi hop
chét c6 Cong thirc (I) hodc dang cia n6 theo sang ché bao gém, nhung khong chi
gidi han, &: acivicin; aclarubicin; acodazole hydrochloride; acronine; adozelesin;
aldesleukin; altretamine; ambomycin; ametantrone acetate; aminoglutethimide;
amsacrine; anastrozole; anthracyclin; anthramycin; asparaginase; asperlin;
azacitidine; azetepa; azotomycin; batimastat; benzodepa; bicalutamide; bisantrene
hydrochloride; bisnafide dimesylate; cdc bisphosphonat (vi du, pamidronate
(Aredria®), sodium clondronate (Bonefos®), axit zoledronic (Zometa®),
alendronate (Fosamax®), etidronate, ibandornate, cimadronate, risedromate, va
tiludromate); bizelesin; bleomycin sulfate; brequinar sodium; bropirimine;
busulfan; cactinomycin; calusterone; caracemide; carbetimer; carboplatin;
carmustine; carubicin hydrochloride; carzelesin; cedefingol; chlorambucil;
cirolemycin; cisplatin; cladribine; crisnatol mesylate; cyclophosphamide;
cytarabine; dacarbazine; dactinomycin; daunorubicin hydrochloride; decitabine;
demethylation agents; dexormaplatin; dezaguanine; dezaguanine mesylate;
diaziquone; docetaxel; doxorubicin; doxorubicin hydrochloride; droloxifene;
droloxifene citrate; dromostanolone propionate; duazomycin; edatrexate;
eflornithine hydrochloride; céac chét urc ché EphA2; elsamitrucin; enloplatin;
enpromate; epipropidine; epirubicin hydrochloride; erbulozole; esorubicin
hydrochloride; estramustine; estramustine phosphate sodium; etanidazole;
etoposide; etoposide phosphate; etoprine; fadrozole hydrochloride; fazarabine;
fenretinide; floxuridine; fludarabine phosphate; 5-fluorouracil; fluorocitabine;
fosquidone; fostriecin sodium; gemcitabine; gemcitabine hydrochloride; histone

deacetylase inhibitors; hydroxyurea; idarubicin hydrochloride; ifosfamide;
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ilmofosine; imatinib mesylate; interleukin II (bao gbm interleukin tai t6 hop 11,
hodc rIL2), interferon alpha-2a; interferon alpha-2b; interferon alpha-n1 ;
interferon alpha-n3; interferon beta-I a; interferon gamma-I b; iproplatin;
irinotecan hydrochloride; lanreotide acetate; lenalidomide; letrozole; leuprolide
acetate; liarozole hydrochloride; lometrexol sodium; lomustine; losoxantrone
hydrochloride; masoprocol; maytansine; mechlorethamine hydrochlofide; cac
khang thé khang CD2; megestrol acetate; melengestrol acetate; melphalan;
menogaril; mercaptopurine; methotrexate; methotrexate sodium; metoprine;
meturedepa; mitindomide; mitocarcin; mitocromin; mitogillin; mitomalcin;
mitomycin; mitosper; mitotane; mitoxantrone hydrochloride; axit mycophenolic;
nocodazole; nogalamycin; ormaplatin; oxisuran; paclitaxel; pegaspargase;
peliomycin; pentamustine; peplomycin sulfate; perfosfamide; pipobroman;
piposulfan; piroxantrone hydrochloride; plicamycin; plomestane; porfimer
sodium; porfiromycin; prednimustine; procarbazine hydrochloride; puromycin;
puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol; safingol
hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin;
streptozocin; sulofenur; talisomycin; tecogalan sodium; tegafur; teloxantrone
hydrochloridé; temoporfin; teniposide; teroxirone; testolactone; thiamiprine;
thioguanine; thiotepa; tiazofurin; tirapazamine; toremifene citrate; trestolone
acetate; triciribine phosphate; trimetrexate; trimetrexate glucuronate; triptorelin;
tubulozole hydrochloridé; uracil mustard; uredepa; vapreotide; verteporfin; A
vinblastine sulfate; vincristine sulfate; vindesine; vindesine sulfate; vinepidine
sulfate; vinglycinate sulfate; vinleurosine sulfate; vinorelbine tartrate; vinrosidine
sulfate; vinzolidine sulfate; volitinib; vorozole; zeniplatin; zinostatin; zorubicin
hydrochloride va tuong tu.

" Céc vi dy vé viéc diéu tri bénh ung thu thong qua trung gian Bmi-1 bao
gdm viéc didu trj bang chit chéng ung thur hoic chéng ting sinh dugc chon trong
s6, nhung khéng chi giéi han, é: 20-Epi-1,25-dihydroxyvitamin D3 (MC 1288,
MC 1301, KH 1060); 5-ethynyluracil; abinraterone; aclarubicin; acylfulvene;
adecypenol; adozelesin; aldesleukin; céc chét d6i khang ALL-TK; altretamine;

ambamustine; amidox; amifostine; axit aminolevulinic; amrubicin; amsacrine;
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anagrelide; anastrozole; andrographolide; cic chit {rc ché ting sinh mach méu;
chét d6i khéng'D; chit d6i khang G; antarelix; anti-dorsalizing morphogenetic
protein-1; antiandrogen, antiestrogen; antineoplaston; c4c oligonucleotit dbi
nghia; aphidicolin glycinate; cic tac nhan diéu bién gen chét theo chuong trinh;
c4c tc nhan didu hoa ché theo chuong trinh; axit apurinic; ara-CDP-DL-PTBA
(0-palmitoyl-1-thioglycerol); arginine deaminase; asulacrine; atamestane;
atrimustine; axinastatin 1; axinastatin 2; axinastatin 3; azasetron; azatoxin;
azatyrosine; cac dAn xuét baccatin III; balanol; batimastat; cac chat dbi khang
BCR/ABL; benzochlorins; benzoylstaurosporine; cac dAn xuit beta lactam; beta-
alethine; betaclamycin B; axit betulinic; chét tc ché bFGF; bicalutamide;
bisantrene; bisaziridinylspermine; bisnafide; bistratene A; bizelesin; breflate;
bropirimine; budotitane; buthionine sulfoximine; calcipotriol; calphostin C; cac

- dén xuét camptothecin; canarypox IL-2; capecitabine; carboxamit-amino-triazol
(CaRest M3); CARN 700; chét tc ché co nguf‘)n géc cartilage; carzelesin; chét uc.
ché casein kinaza (ICOS); castanospermine; cecropin B; cetrorelix; chlorlns;
chloroquinoxaline sulfonamide; cicaprost; cis-porphyrin; cladribine; clomifene
analogues; clotrimazole; collismycin A; collismycin B; combretastatin A4; chat
tuong tu combretastatin; conagenin; crambescidin 816; crisnatol; cryptophycin 8;
cac din xuét cryptophycin A; curacin A; cyclopentanthraquinones; cycloplatam;
cypemycin; cytarabine ocfosfate (YNKO1 or Starasid®); yéu té doc chit;
cytostatin; dacliximab; decitabine; dehydrodidemnin B; deslorelin;
dexamethasone; dexifosfamide; dexrazoxane; dexverapamil; diaziquone;
didemnin B; didox; diethylnorspermine; dihydro-S-azacytidiné; dihydrotaxol,
dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron;
doxiﬂuridine; droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine;
edelfosine; edrecolomab; eflornithine; elemene; emitefur; epirubicin; epristeride;
chit twong tir estramustine; estrogen agonists; cac chat ddi khang estrogen;
etanidazole; etoposide phosphate; exemestane; fadrozole; fazarabine; fenretinide;
filgrastim; finasteride; flavopiridol; flezelastine; fluasterone; fludarabine;
fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecin;

fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix; c4c
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chit trc ché gelatinaza; gemcitabine; cac chét (e ché glutathion; cac chét trc ché
HMG CoA reductaza (vi du, atorvastatin, cerivastatin, fluvastatin, lescol, lupitor,
lovastatin, rosuvastatin, va simvastatin); hepsulfam; heregulin; hexamethylene
bisacetamide; hypericin; axit ibandronic; idarubicin; idoxifene; idramantone;
ilmofosine; ilomastat; cac imidazoacridon; imiquimod; céc peptit kich thich mién
dich; chit wrc ché thu thé yéu td ting trudng 1 tuong tir insulin; chit ddi khang
interferon; interferon; interlelikin; iobenguane; iododoxorubicin; ipomeanol,
4-iroplact; irsogladine; isobengazole; isohomohalicondrin B; itasetron;
jasplakinolide; kahalalide F; lamellarin-N triacetate; lanreotide; leinamycin;
lenograstim; lentinan sulfate; leptolstatin; letrozole; yéu t trc ché leukemia;
leukocyte alpha interferon; cac td hop leuprolide/estrogen/progesterone;
leuprorelin; levamisole; LFA-3TIP (xem, Céng bd don Quéc t& W093/0686 va
Patent My sd 6,162,432); liarozole; chit twong tw polyamin mach thing; disacarit
peptit wva md; céc hop chét platin va md; lissoclinamide 7; lobaplatin; lombricine;
lometrexol; lonidamine; losoxantrone; lovastatin; loxoribine; lurtotecan; lutetium
texaphyrin; lysofylline; lytic peptides; maitansine; mannostatin A; marimastat;
masoprocol; maspin; cac chit irc ché matrilysin; cac chét trc ché proteinaza kim
loai nén; menogaril; merbarone; meterelin; methioninase; metoclopramide; chét
trc ché tautomeraza MIF; mifepristone; miltefosine; mirimostim; ARN dai kép
khong khép; mitoguazone; mitolactol; chét tuong tu mitomyxin; mitonafide; yéu
t6 ting truéng nguyén bao soi mitotoxin-saporin; mitoxantrone; mofarotene;
molgramostim; khang thé don dong, gonadotrophin mang dém & ngudi;
monophosphoryl lipit A/khung thanh té bao mycobacteria (CWS/MPL);
mopidamol; chét trc ché gen khang da thudc; trj liéu trén co s& chét trc ché dau 1;
tac nhan khang ung thu mustard; mycaperoxide B; phan chiét thanh té bao
mycobacteria; myriaporone; N-axetyldinalin; cac benzamit dugc thé N; nafarelin;
nagrestip; hdn hop naloxone/pentazocine; napavin; naphterpin; nartograstim;
nedaplatin; nemorubicin; axit neridronic; endopeptidaza trung tinh; nilutamide;
nisamycin; chét diéu bién nitric oxit; chit chéng oxy hoéa nitroxit; nitrullyn; 06-
benzylguanine; octreotide; okicenone; cac oligonucleotit; onapristone; oracin; tac
nhén gdy cam ng xytokin dudng mi€ng; ormaplatin; osaterone; oxaliplatin;

oxaunomycin; paclitaxel; cac chét tuong tu paclitaxel; cac dan xuét paclitaxel;
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palauamine; palmitoylrhizoxin; axit pamidronic; panaxytriol; panomifene;
parabactin; pazelliptine; pegaspargase; peldesine (BCX-34); pentosan polysulfate
sodium; pentostatin; pentrozole; perflubron; perfosfamide; perillyl alcohol
dehydrogenase; phenazinomycin; phenylacetate; cac chét trc ché phosphataza;
picibanil; pilocarpine hydrochloride; pirarubicin; piritrexim; placetin A; placetin
B; céc chét trc ché hoat héa plasminogen; phtrc chét platin; cac hop chét platin;
phrc chét platin-triamin; porfimer sodium; porfiromycin; prednisone; propyl bis-
acridone; prostaglandin J2; cac chit trc ché proteasome; cac chét diéu bién mién
dich trén co s& protein A; céc chét tc ché protein kinaza C, microalgal; cac chét
trc ché protein tyrosin phosphataza; cac chét trc ché purin nucleosit
phosphorylaza; cic purpurin; pyrazoloacridine; thé tiép hop hemoglobin
polyoxyetylen da pyridoxyl héa; cac chit dbi khang raf; raltitrexed; ramosetron;
cac chét rc ché ras farnesyl protein transferaza; cic chét trc ché ras; chit wrc ché
ras-GAP; retelliptine demethylated; rhenium Re 186 etidronate; rhizoxin; céc
ribozym; RII retinamide; rogletimide; rohitukine; romurtide; roquinimex;
rubiginone B1; ruboxyl; safingol; saintopin; SarCNU; sarcophytol A;
sargramostim; c4c gia Sdi 1; semustine; chét trc ché c6 ngudn gbe gia cbi 1; cac
oligonucleotit théng tin; cac chét trc ché truyén tin hidu; cac chéit diéu bién truyén
tin hiéu; protein gin két khang nguyén mach don; sizofiran; sobuzoxane; sodium
borocaptate; sodium phenylacetate; solverol; protein gin két somatomedin;
sonermin; axit sparfosic; spicamycin D; spiromustine; splenopentin; spongistatin
1; squalamine; chét trc ché té bao géc; chét e ché phan chia té bao géc;
stipiamide; chét trc ché stromelysin; sulfinosine; chit dbi khang peptit rudt siéu
hoat dong van mach; suradista; suramin; swainsonine; glycosaminoglycan téng
hop; tallimustine; 5-fluorouracil; leucovorin; tamoxifen methiodide; tauromustine;
tazarotene; tecogalan sodium; tegafur; tellurapyrylium; chét rc ché telomeraza;
temoporfin; temozolomide; teniposide; tetrachlorodecaoxide; tetrazomine;
thaliblastine; thiocoraline; thrombopoietin; gia thrombopoietin; thymalfasin; chit
d6i khang thu thé thymopoietin; thymotrinan; thyroid stimulating hormone; tin
ethyl etiopurpurin; tirapazamine; titanocene bichloride; topsentin; toremifene; yéu
t6 té bao gbc totipotent; chét trc ché dich ma; tretinoin; triacetyluridine; triciribine;

trimetrexate; triptorelin; tropisetron; turosteride; chét tc ché tyrosine kinaza;
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tyrphostins; chit rc ché UBC; ubenimex; yéu t6 e ché ting trudng c6 ngudn gdc
urogenital; chét déi khang thu thé urokinaza; vapreotide; variolin B; hé vecto, tri
liéu gen erythrocyte; thalidomide; velaresol; veramine; verdins; verteporfin;
vinorelbine; vinxaltine; volitinib; vorozole; zanoterone; zeniplatin; zilascorb;
zinostatin stimalamer va tuong tu.

Theo mot sb phuong 4n, tic nhan bd suﬁg duoc st dung két hop véi hop
chét c6 Cong thirc (I) hodc dang clia né theo sang ché 12 mot hodc nhiéu chét diéu
bién mién dich. Cac vi du khong nhim giéi han vé& cac chét didu bién mién dich
bao gbdm cac tic nhan chira protein nhur xytokin, gia peptit, va cac khéng thé (vi
du, cac doan & ngudi, duge 1am gidng nhu & ngudi, thé kham, don dong, da dong,
Fvs, ScFvs, Fab hodc F(ab), hoac cac do.an ge"m Két epitop), cac phén tir axit
nucleic (vi dy, cic phan tir axit nucleic di nghia va cac xoin b¢ bac ba), cc phéan
ttr ung thu, cac hop chét hitu co, va céc hop chét vo co.

Cu thé, mot hoic nhiéu céc chét diéu bién mién dich c6 thé duoc st dung
két hop v6i hop chét c6 Cong thire (I) hodc dang ciia n6 theo sang ché bao gbm,
nhung khong chi gigi han, & methotrexate, leflunomide, cyclophosphamide,
cytoxan, cyclosporine A, minocycline, azathioprine (Imuran®), cac khang sinh (vi
du, FK506 (tacrolimus)), methylprednisolone (MP), corticoxteroit, xteroit,
mycophenolate mofetil, rapamycin (sirolimus), mizoribine, deoxyspergualin,
brequinar, malononitriloaminde (vi du, leflunamide), cac chét diéu bién thu thé té
bao T, cac chét didu bién thy thé xytokin, va céc chit diéu bién cac dudng bao.

Theo mdt phuong 4n, chit diéu bién mién dich 13 tac nhan héa tri liéu.
Theo mdt phuong &n khéc, chit diéu bién mién dich 12 chit diéu bién mién dich
khong phai 1a tdc nhan hoéa tri liéu. Theo mot sé phuong 4n, tic nhan bd sung
dugce sir dung khong phai 14 chét diéu bién mién dich.

Theo mdt sb phuong 4n, tac nhan b sung c6 thé dugc st dung két hop véi
hop chét c6 Cong thirc (I) hogc dang ciia né theo sang ché 1a mot hoic nhiéu chit
chéng tao mach. Cac vi du khong nhim gidi han vé cac chét chéng tao mach bao
gdm cac protein, cic polypeptit, cic peptit, cac protein dung hop, cac khang thé
(vi du, cac doan & nguodi, dugc lam giéng nhu & nguoi, thé kham, don dong, da

dong, Fvs, ScFvs, Fab, F(ab),, va cdc doan gén Két khéng nguyén cia nd) nhu céc
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khéng thé gin két mién dich dic hiéu véi TNF-o, phan tir axit nucleic (vi dy, cac
phén tir d6i nghia hoic cic xoén bac ba), cac phan tir hitu co, cic phén tir v co,
va céc phan tir ung thur 1am giam hoic e ché su tao mach. Theo c4c phuong 4n
khéc, tic nhin b sung khong phai 1a chit chdng tao mach. |

Theo mét s6 phuong 4n, tac nhan bd sung c6 thé dugc sir dung két hop voi
hop chit c6 Cong thirc (I) hodc dang ctia n6 theo sang ché 1a mot hoic nhiéu chét
khang viém. Cac vi du khong nham giéi han vé céc chét khéng viém bao gbém chét
khang viém bét ky hiru ich dé didu tri cac réi loan viém. Cac vi du khong nhim
gi&i han vé c4c chit khang viém bao gdm chét khéng viém khéng xteroit
(NSAID), chét khang viém xteroit, cic chit khéang cholin (vi dy, atropin sulfat,
atropin metylnitrat, va ipratropi bromua (ATROVENT®), céc chét chi van B2 (vi
du, albuterol (VENTOLIN® va PROVENTIL®), bitolterol (TORNALATE®),
levalbuterol (XOPONEX®), metaproterenol (ALUPENT®), pirbuterol
(MAXAIR®), terbutlaine (BRETHAIRE® va BRETHINE®), albuterol
(PROVENTIL®, REPETABS®, va VOLMAX®), formoterol (FORADIL
AEROLIZER®), salmeterol (SEREVENT® va SEREVENT DISKUS®)),
metylxanthin (vi du, theophylin (UNIPHYL®, THEO-DUR®, SLO-BID®, AND
TEHO-42%)) va tuong ty. Céc vi du vé NSAID bao gdm, nhung khong chi gi6i
han, & aspirin, ibuprofen, celecoxib (CELEBREX®), diclofenac (VOLTAREN®),
etodolac (LODINE®), fenoprofen (NALFON®), indomethacin (INDOCIN®), |
ketoralac (TORADOL®), oxaprozin (DAYPRO®), nabumentone (RELAF EN®),
sulindac (CLINORIL®), tolmentin (TOLECTIN®), rofecoxib (VIOXX®),
naproxen (ALEVE?®, NAPROSYN®), ketoprofen (ACTRON®), nabumetone
(RELAFEN®) va tuong tir. Cac NSAID mang chirc ning béi viéc trc ché enzym
xyclooxgenaza (vi du, COX-1 va/hosic COX-2). Céc vi du vé cac chét khang viém
xteroit bao gbm, nhung khong chi giéi han, & glucocorticoit, dexamethason
(DECADRON®), corticoxteroit (vi du, metylprednisolon (MEDROL®)),
cortisone, hydrocortisone, prednisone (PREDNISONE® va DELTASONE®),
prednisolone (PRELONE® va PEDIAPRED®), triamcinolone, azulfidine, cdc chét

trc ché eicosanoit (vi dy, prostaglandin, thromboxane, va leukotriene) va tuong tu.
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Theo cac phuong 4n nhét dinh, tic nhan b sung c6 thé duoc st dung két
hop véi hop chit c¢6 Cong thire (I) hodc dang ciia n6 theo sang ché 1a chit alkyl
héa, nitrosoure, cht chéng chuyén hoéa, antraxyclin, chét e ché topoisomeraza II,
chét trc ché phan bao va turong tu. Céc chét alkyl héa bao gdm, nhung khong chi
gidi han, & busulfan, cisplatin, carboplatin, cholormbucil, cyclophosphamide,
ifosfamide, decarbazine, mechlorethamine, mephalen, themozolomide va twong
tu. C4c nitrosourea bao gém, nhung khong chi giGi han, & carmustine (BiCNU®),
lomustine (CeeNU®) va twong twr. C4c chit chéng chuyén hoa bao gém, nhung
khong chi giéi han, & 5-fluorouracil, capecitabine, methotrexate, gemcitabine,
cytarabine, fludarabine va twong tu. Antraxyclin bao gdm, nhung khéng chi gidi
han, & dauhorubicin, doxorubicin, epirubicin, idarubicin, mitoxantrone va tuong
tur. Cac chét trc ché topoisomeraza II bao gdm, nhung khong chi gi6i han, &
topotecan, irinotecan, etopiside (VP-16), teniposide va tuong tu. Cac chat wrc ché
~ phan bao bao gdm, nhung khong chi gidi han, & cac taxan (paclitaxel, docetaxel),
va céc vinca alkaloit (vinblastine, vincristine, va vinorelbine) va tuong tu

Theo cac phuong 4n cu thé hon, chét khang ung thu bd sung, chét chéng
tang sinh hogc tac nhan hoa tri liéu c6 thé duoc sir dung két hop v6i hop chit c6
Cong thirc (I) hodc dang clia né bao gdm, va khong nhim gi6i han, & aflibercept,
amsacrine, bleomycin, busulfan, capecitabine, carboplatin, carmustine,
chlorambucil, cisplatin, cladribine, clofarabine, crisantaspase, cyclophosphamide,
cytarabine, dacarbazine, dactinomycin, daunorubicin (IV va liposomal),
docetaxel, doxorubicin (IV va liposomal), enzastaurin, epirubicin, etoposide,
fludarabine, 5-fluorouracil (5-FU), gemcitabine, gliadel implants,
hyd;oxycarbamide, idarubicin, ifosfamide, imatinib mesylate, irinotecan,
lanreotide, lenalidomide, leucovorin, lomustine, melphalan, mercaptopurine,
mesna, methotrexate, mitomycin, mitoxantrone, octreotide, oxaliplatin, paclitaxel,
pemefrexed, pentostatin, procarbazine, raltitrexed, satraplatin, sorafenib,
streptpzocin, sunitinib, tegafur-uracil, temozolomide, teniposide, thalidomide,
thiotépa, tioguanine, topotecan, treosulfan, vatalanib, vinblastine, vincristine,
vindesine, vinorelbine, volitinib, ZD6474, cac khang thé don dong (nhu
bevacizumab, cetuximab, IMC-A12, IMC-1121B, medi-522, rituximab va tuong
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tu), céc chit hormon (nhur anastrozole, bicalutamide, buserelin, cyproterone,
diethylstilbestrol, exemestane, flutamide, goserelin (breast va prostrate), letrozole,
leuprorelin, medroxyprogesterone, megestrol acetate, tamoxifen, toremifene,
triptorelin va tuong tu), cic tdc nhén sinh hoc (nhu interferon, interleukin-12 va
tuong tur), cac chét trc ché kinaza tyrosin thu thé phat sinh hé mach méu (RTK)
(nhu AE-941, angiostatin, carboxyamidotriazole, cilengitide, endostatin,
halofuginone hydrobromide, 2-methoxyestradiol, squalamine lactate, SU6668 va
trong t), cdc tac nhan gin két tubulin (nhu combretastatin A4 phosphate va
tuong tr), cac chét trc ché proteinaza kim loai nén (nhu BMS-275291 va tuong tu)
va/hodc chét trc ché serine/threonine/tyrosine kinaza va céc tic nhan khang viém
khong xteroit hodc COX-2 (nhu celecoxib va tuong tu) corticoxteroit (nhu

prednisone va tuong tu).

Theo cac phuong 4n cu thé hon, mdt hodc nhidu chét khang ung thu bd
sung, chét chéng tang sinh hodc tac nhén hoa tri liu c6 thé duogc sir dung Két hop
v6i hop chét c6 Cong thirc (I) hodc dang ctia né duge chon trong s6 bevacizumab,
carboplatin, cisplatin, docetaxel, doxorubicin, exemestane, gemcitabine, 5-
fluorouracil, imatinib, irinotecan, sorafenib, sunitinib, temozolomide, volitinib

hoic su két hop ctia chiing.

Theo mét sb phuong an, hop chét c6 Cong thirc (I) hodc dang cia nd va
mdt hodc nhidu chét khang ung thu bd sung, chit chéng ting sinh hogc tac nhén
héa tri liéu dugce st dung két hop véi xa tri liéu bao. gém,viéc,s&,dung.,tia,,x, tia
gamma va c4c ngudn cép chiéu xa khéc dé ticu diét cac t& bao ung thu hoic cac té
bao khéi u. Theo cac phuong an cu thé, viéc xa tri liéu dugc ap dung dudi dang su
chiéu xa chim tia bén ngoai hodc xa tri, trong do su chiéu xa dugc diéu khién tir
mot nguén cép tir xa. Theo cac phuong an khac, xa tri li€u dugc 4p dung duédi
dang tri li€u bén trong hodc xa tri trong do nguén phong xa dugc dat gf?ln v3i cac
- té bao ung thu, cac té bao khéi u va/hoic khéi u.

~ Chit chéng ung thu, tic nhan chéng ting sinh hogc tac nhan héa trj ligu
hién ithbfi, va cac phac @6 ding liéu cia ching, cac duong ding thudc va viéc st

dung mdt minh hogc két hop dugc khuyén cdo 13 da biét trong linh vuc k§ thuata
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nay va dugc mo ta trong cac stai li€u chuyén nganh nhu Physician’s Desk
Reference.

Chét chéng ung thu bit ky, tac nhan chdng ting sinh hoic tac nhan hoa tri
liéu hoac tri li€u khang ung thu da biét 13 hiru ich, hodic duoc sir dung hodc hién
dang duoc str dung dé didu tri bénh ung thu thong qua trung gian Bmi-1, ¢6 thé
duge st dung két hop véi cac hop chit ¢o C(‘)hg thirc (I) hoidc dang cia né theo
sang ché. Xerﬁ cic 4n phdm: Gilman et al., Goodman and Gilman's: The
Pharmacological Basis of Therapeutics, 10th ed., McGraw-Hill, New York, 2001;
The Merck Manual of Diagnosis and Therapy, Berkow, M.D. et al. (eds.), 17th
Ed., Merck Sharp & Dohme Research Laboratories, Rahway, NJ, 1999; Cecil
Textbook of Medicine, 20th Ed., Bennett and Plum (eds.), W.B. Saunders,
Philadelphia, 1996, va Physician’s Desk Reference vé céc thong tin lién quan t&i
céc tri lidu ung thu (vi du, bang cach sir dung cac tac nhan phong ngira hoic tri
liu) dugc hodc hién dang dugc st dung dé phong ngura, diéu tri va/hodc quén ly

ung thu thong qua trung gian Bmi-1.

Céc dugc pham

Sang ché cﬁng dé cap t6i duoc phdm chira lwong hiru hiéu ciia hop chét c6
Cong thire (I) hodc dang ctia né & dang hén hop véi ta duge duge dung.

Mot phuong 4n theo sang ché bao gdm duoc phdm dugc tao ra béi quy
trinh tron 14n hop chéit c6 Cong thirc (I) hodc dang ctia né véi ta dugc duge dung.
Duoc phim ndy ciing ¢ thé dugc bao ché dé dat dwgc dd pH tuong thich sinh Iy
hoc khoéang 7, nim trong khoang tir 3 dén 11.

Mot phuong 4n khéc theo sang ché bao gém viéc st dung hop chét c6
Céng thirc (I) hodc dang ciia né trong dugc phim dé sir dung dé diéu tri bénh ung
thu tﬁéng qua trung gian Bmi-1 chira lvgng hiru hiéu ciia hop chit c6 Cong thirc
(I) hodc dang cua n6 & dang hén hop véi ta duge duge dung.

Nhu duge mo ta trong Ban md ta nay, thuat ngir “ché phdm” chi san phim
gdm céc thanh phin dic trung véi cic ham luong dic trung, cling nhu san phdm
bét ky thu dugce truc tiép hodc gian tiép, tir su két hop cda céc thanh ph'?ln dac

trung véi cdc ham lugng dic trung.
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Theo mdt phwong 4n khéc, dugc phdm cé thé chira san phim két hop cua
mdt hodic nhidu hop chét c6 Cong thirc (I) hodic dang ciia né theo sang ché va mot
hodc nhiéu tic nhan b sung hiru ich d diéu tri bénh ung thu théng qua trung gian
Bmi-1, nhu tac nhan khéng ung thu, chéng ting sinh, héa tri liéu hogc hoa sinh tri
lidu.

‘ Thuat ngir “t4 dugc dugc dung” ding dé chi chit bat hoat duoc Iy dugc bao
ché @& cung cAp cing v6i hoat chit duogc tinh, nhu cic hop chit c6 Cong thire (I)
hoic dang ciia n6 theo sang ché. Thuét ngir nay ding dé chi ta duge dugc dung
bat ky c6 thé duoc cip ma khong gy doc tinh qua mirc. Cac ta duge duge dung
¢6 thé dugce quyét dinh mot phin bdi ché phim cu thé dugc cung cép, ciling nhu
boi ché do cu thé @& cung cAp va/hodc dang liéu lwong. Cac vi du khong nhim
giéi han vé cac cac ta duoc duge dung bao gdm céc chit mang, cac dung mbi, cac
chit 1am én dinh, cac thudc phu trg, cc chét pha loang, v.v.. Do do, tdn tai mot
khoang rong céc ché phim thich hop cla cac duoc phdm cho cic hop theo sang

ché dugc mo ta & day (vi du, xem: Remington’s Pharmaceutical Sciences).

Céc ta duoc thich hgp c6 thé 13 cac phan tir chit mang bao gdm cac dai
phan tir chuyén héa chidm, 16n nhu céc protein, cic polysacarit, cac axit polyléctic,
cac axit polyglycolic, cdc axit amin polyme, c4c copolyme axit amin, va céc
khang thé bét hoat. Cac ta dugc ddienr hinh khac bao gdm céc chét chdng oxy héa
nhu axit ascorbic; cdc tdc nhan cang hdéa nhu EDTA; céac hydrat cacbon nhu
dextrin, hydroxyalkylxenluloza, hydroxyalkylmetylxenluloza, axit stearic; céc
chét 16ng nhu céac dau, nudc, nude mudi, glyxerol va etanol; ciac tdc nhan thdm
w6t hodc nhii hod; cdc chit dém pH; va tuong ty. Liposom ciling dugc bao gém
trong dinh nghia cta cac ta dugc dugc dung.

Céc dugc phim theo sang ché c6 thé dugc bao ché & dang bat ky thich hop
cho phuong phap cung cép da dinh. Cac ché phdm thich hop dé cip qua dudng
miéng bao gdém céac chét rin, cac dung dich 16ng, nhii twong va thé huyén phi,
trong khi cac ché phim hit thich hop d& cung cp cho phdi bao gém céc chit 1ong
va bot. Cac ché phém khac bao g?)m sird, kem boi, thudc md, vién nén, va cac
chit rin duoc 1am d6ng khoé nhanh ma c6 thé duoc hoan nguyén bing dung moi

tuong thich sinh Iy hoc truéc khi cung cip.
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Khi dugc du lidu dé qua st dung qua duong miéng, vi du, cidc vién nén,
thudc vién, thudc hinh thoi, hdn dich trong nuéc hodc dau, cac dung dich khong
nuéc, hat hoic bot dé phan tan bot (bao gém céc hat c& micro hodc cac hat nano),
nhii trong, vién nang cting hoic mém, sird hodc coén ngot c6 thé duge bao ché.
Céc ché phém duoc du lidu dé su dung qua dudng miéng co thé dugc bao ché
theo phuong phap bét ky da biét dbi véi linh vuc k§ thudt ndy dé san xuét cac
duoc phém, va céac ché phém nhu vay cé thé chira mét hodic nhidu cac tic nhan
bao gdm cac chat 1am ngot, c4c huong liéu, cic chit tao mau va c4c tic nhan bao

quan, de tao ra ch€ pham c6 the tao vién duoc.

Céc ta dugc dugce dung thich hop dé s dung két hop vdi céc vién nén bao
: gém, vi du, c4c chat pha lodng tro, nhu cic xenluloza, canxi hodc natri cacbonat,
lactoza, canxi hodc natri phosphat; c4c tic nhan lam phan rd, nhu croscarmeloza
 natri, povidon di lién két ngang, tinh bot ngd, hodic axit alginic; cdc chét lién két,
- nhu povidon, tinh bdt, gelatin hodc acaxia; va cac chit 1am tron, nhu magie
~ stearat, axit stearic hodic bt talc. C4c vién nén c6 thé khong dugc bao hodc co thé
" dugc bao béi k§ thuat da biét bao gdm tao vi nang dé 1am chim qua trinh phén ra
va hép thu trong dudong da day rudt va nho dé tao fa tac dong kéo dai trong mdt
khoéng thoi gian dai.

Céc ché phdm dé sir dung qua dudng miéng cling c6 thé dugc trinh bay
duéi dang c4c vién nang cimg trong d6 hoat chit duoc tron véi chét pha loang rin
tro, vi du céc xenluloza, lactoza, canxi phosphat hodc kaolanh, hodc duéi dang
vién nang gelatin mém trong d6 hoat chit dugc tron véi méi truong khong nuée
hoic diu, nhu glyxerin, propylen glycol, polyetylen glycol, dau lac, parafin 16ng
hodc dau 6liu.

' Theo cac phuong an khéc, cac dugce phém dugc mo ta & day co thé dugc
bao ché dué6i dang hdn dich chira hop chit c6 Cong thirc (I) hodc mubi cia né &
dang hdn hop tron véi it nhat mot td duoc duoc dung thich hop dé san xuét hén
dich. Theo mdt phuong an khéac nira, cac dugce phém dugc mo ta & day co thé
dugc bao ché dudi dang bot d& phan tan va hat thich hop @& didu ché hén dich bsi

vi€c thém mdt hodc nhiéu ta duoc.
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Céc ta duogc thich hgp dé sﬁ dung lién quan t&i hén dich bao g(‘A)m chét tao
Itng, nhu natri carboxymetylxenluloza, metylxenluloza, hydroxypropyl
metylcenluoza, natri alginat, polyvinylpyrolidon, gdm tragaccan, gdm acaxia, tac
nhén phén tan hodc thAm w6t nhu phosphatit c¢6 trong tur nhién (vi dy, lexitin), sdn
pham ngung tu ctia alkylen oxit véi axit béo (vi du, polyoxyetylen stearat), san
phim ngﬁng tu cha etylen oxit véi rugu béo mach dai (vi du,
heptadecaetylenoxyxetanol), san phim ngung tu ca etylen oxit véi este khong
hoan toan c¢6 ngudn gdc tir axit béo va hexitol anhydrit (vi du, polyoxyetylen
sorbitan monooleat); va céac chit 1am dic, nhu carbome, sap ong, parafin ran hodc
rugu xetyl. Hon dich nay c6 thé con chira mot hodc nhiéu chit bao quan nhur axit
axetic, metyl va/hodc n-propyl p-hydroxy-benzoat; mot hodc nhiéu chét tao méug
mot hodc nhiéu céac huong li€u; va mot hodc nhiéu chét 1am ngot nhu sucroza
hoac sacarin. |

Céac duge phim theo sang ché ciing co thé & duéi dang nhii twong dau
trong nuéc. Pha diu c6 thé 1a diu thyc vat, nhu dAu 6liu hodc dau lac, dau khoéang,
nhu parafin 16ng, hoic hdn hop gdm chiing. Cac chét nhii hoa thich hop bao gém
gdm c6 trong tu nhién, nhu gébm acaxia va gdm tragaccan; cac phosphatit c6 trong
tu nhién, nhur lexitin d4u tuwong, cac este hodc cac este khong hoan toan co nguﬁ”)n
géc tir cac axit béo; cac hexitol anhydrit, nhu sorbitan monooleat; va cidc san
phdm ngung tu cia cic este khong hoan toan ndy véi etylen oxit, nhu
polyoxyetylen sorbitan monooleat. Nhil turong nay co thé con chira 1am ngot va
c4c huong lidu. Sird va cdn ngot co thé dugc bao ché bing cac chat lam ngot, nhur
glyxerol, sorbitol hodc sucroza. Cac ché phdm nhur vay c6 thé con chtra chét lam
diu, chat bao quéan, huong vi hodc chéit tao mau.

- Ngoai ra, cac dugc phidm theo sang ché c6 thé & duéi dang ché phdm tiém
v6 tring, nhu nhii trong trong nuéc hoic hdn dich trong dau tiém vo tring nudec.
Céc nhii trong hodc hdn dich nhu vay c6 thé duogc bao ché theo phuong phép da
biét trong linh virc k§ thuat ndy sir dung tic nhan phén tan hodc thim w6t va chét
tao Itmg thich hop dugc d& cép & trén. Ché phim tiém v tring ciing c6 thé 13 hdn
dich hodc dung dich tiém v6 tring trong chit pha loang hoic dung méi c6 thé

dung dugc ngoai dudng ti€u hoa, khong doc, nhu dung dich trong 1,2-propan-
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diol. Ché phdm tiém vb tring ciing c6 thé dugc bao ché dudi dang bot dong kho
nhanh. Trong s cac chét din thudc c6 thé chép nhén dugc, cac dung moi cod thé
duge st dung gdbm nudc, Dung dich Ringer, va dung dich ding truong natri
clorua. Ngoai ra, cac dau khong bay hoi v tring c6 thé dugc sir dung 1am dung
moi hodc mdi trudong tao ling. Nhim muc dich nay, dau khong bay hoi nhat bét
ky ¢o6 thé duogc sir dung bao gdbm cac mono- hodc di-glyxerit tbng hop. Ngoai ra,
céc axit béo nhur axit oleic ciing c6 thé duge sir dung trong ché phdm c6 thé tiém

truyén dugc.

Céc hop chét ¢6 Cong thic (I) hodic dang ciia né 6 thé dugc cai bién déng
ké b&i viéc thé hodc cong cac nhém hoa hoc hoidc sinh hoc 1am cho chiing phu
hop hon cho viée phan phdi (vi du, gia ting vé do tan, hoat tinh sinh hoc, tinh
ngon miéng, gidm b6t cac phan tmg bit lgi, v.v.), vi dy, bing cach este hoa,

glycosyl hoa, PEGyl hoa, v.v..

Theo mét s& phwong 4n, hop chat c6 Cong thirc (I) hodc dang clia né duge
bao ché dé cip qua dudong miéng & dang ché phim c6 thé nang cao tinh sinh kha
dung qua dudng miéng cua cic hop chét c6 Cong thirc (I) nhu viy hoic dang cia
n6. Nhu viy, cic duoc phim theo sang ché c6 thé chira lugng hitu hiéu cia hop
chét c6 Cong thirc (I) hoic mudi ciia no, cling véi it nhét mét ta dugc duoc dung
duge chon trong s cic axit béo mach trung binh hodc cc propylen glycol este
ctia né (vi du, cac propylen glycol este cua cac axit béo dn dugc nhu céc axit
caprylic va capric béo) va céc chit hoat dong b& mit duoc dung, nhu diu thdu dau
da hydro hoa polyoxyl 40 va tuong tu.

Theo cac phuong an khéc, tinh sinh kha dung cta céc hop chét c6 Cong
thirc (I) hodc mdt dang cé thé duoc tang cuong nho st dung k¥ thuat t61 wru ¢ hat
bao gém viéc didu ché cac hat nano hoic hdn dich nano bang cach sir dung k§
thuat da biét dbi v6i ngudi co hiéu biét trung binh trong linh vuc k¥ thuit nay.
Céac dang hop chit c6 mit trong céc ché phim nhu vay bao gdm cac dang vo dinh
hinh, v6 dinh hinh mt phén, tinh thé mot phan hodc tinh thé.

Theo c4c phuong 4n khéac, dugc phdm nay c6 thé con chira mot hoic nhiéu
chét ting cudng tan trong nudc, nhu xyclodextrin. Cac vi du khong nhim gi6i han

vé xyclodextrin bao gdm hydroxypropyl, hydroxyetyl, glucosyl, maltosyl va cac
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dan xuét maltotriosyl ctia o-, B-, va y-xyclodextrin, va hydroxypropyl-p-
xyclodextrin (HPBC). Theo mét sb phuong 4n, duoc phdm nay con chira HPBC
nim trong khoang tir 0,1% dén 20%, tir 1% dén 15%, hoic tir 2,5% dén 10%.
Ham luong chit ting cudng tan dugc sir dung c6 thé phu thude vao ham lugng
ctia hoat chét trong ché phim.
Céc vi du tdng hop chung

Nhu dugc mé ta bdi sang ché, cac phuong phap dé didu ché cac hop chit
c6 Cong thirc (I) hodc dang cia né theo sang ché thudng st dung cac phuong
phap tdng hop da biét tidu chudn. Nhidu nguyén lidu ban diu 1a thuong pham c6
s&n hoic ¢6 thé duge diéu ché trong cac Vi du téng hop cu thé bang cach st dung
k§ thuat da biét d6i voi cac ngudi c6 hiéu biét trung binh trong linh vuc k¥ thust
nay. Viéc bién ddi nhom chuc dé cai bién phﬁn tir thé cling c6 thé dugc thuc hién
khi dugce phép vé& mit héa hoc va dugc xem 1a bao gém trong pham vi ctia cac So
dd chung va hiéu biét cia ngudi c6 hiéu biét trung binh trung binh trong linh vuc
k¥ thuat nay. Cac hop chit c6 Cong thirc (I) hodc dang ciia n6 co6 thé dugc didu
ché nhu duoc mé ta trong cac so dd & dudi.
So dd A
Céc hop chét Pyrimidin dugc thé Benzimidazol

/\
R |Ar |Ar
Res 7 R“'\ Ranz x Xi

)\ NHPG pg_ Sy
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NH»> =N
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Hop chét duoc thé amin Al (trong d6 X; 13 nguyén tir halogen dugc chon
trong s6 brom, clo hoic iodo) dugc nbi ghép véi céc aryl, heteoaryl hoic
heteoxyclyl amin dugc thé khac nhau (trong d6 PG 1a nhém bao vé trinh bay tiy ¥

dugc thé mot 14n trén amin) véi su ¢6 mét cia bazo manh (nhu KOtBu, NaOtBu,
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NaO'Am, NaH, NaHMDS va tuong tu) trong dung mdi (nhu THF, DMF va tuong
tur) dé tao ra Hop chit A2.

Khi mot hodc ca hai R, va R; tuy y 1a halogen, thi Hop chat san phim A2
dugc tao ra dudi dang hdn hop gdm cac chit ddng phan ving, trong d6 thuat ngir
“Sep” diing dé chi viéc phan 14p chit ddng phén cia hop chit duoc mong mudn
A2 duoc tién hanh trude tir hdn hop nay bang cach st dung cac k¥ thuét da biét
d6i voi ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuét nay, tiép dé 1a khir
nhom bao vé. ,

Theo cach khac, Hop chit A2 c6 thé dugc diéu ché boi phan ting ctia Hop
chit A1 véi cac aryl, heteoaryl hodc heteoxyclyl amin dugc thé khac nhau (trong
d6 nhém bao vé khong c6 mit) véi sy cé mit cia hon hop gbm phdi tir
phosphino:ngudn cdp paladi (trong d6 ngudn cdp paladi dugc chon trong sb
Pd,(dba);, PdCly(alyl), PdCI,(ACN), [Pd(OAc),]s va tuong tu va phéi tr
phosphino dugc chon trong sé PCys, Q-Phos, XPhos va twong t; theo cach khac,
chét xtc tic thuong phdm nhu Pd(dppf)Cl,, PA(PPh;), va twong tu c6 thé dugce sir
dung), tiép do 1a tach khi can.

Hop chit A3 c6 thé dugc didu ché bsi phan ung ciia Hop chit A2 véi
ortho-halo-nitro benzen duge thé (trong d6 X; 1a nguyén tir halogen dugc chon
trong s& brom, clo hozc iodo) véi su c6 mit ciia chat xic tac kim loai chuyén tiép
(nhu chét xiic tac chira kim loai dugc chon trong sé ddng, paladi va tuong tur).

Theo cach khac, Hop chit A3 ¢6 thé duoc didu ché bsi phan tng ciia Hop
chit A2 v6i ortho-halo-nitro benzen dugc thé (trong d6 X, 13 nguyén tir halogen
dugc chon trong sb brom, clo, flo hodc iodo) v6i sy c6 mit cia bazo manh (nhu
KOtBu, NaOtBu, NaO'Am, NaH, NaHMDS va tuong tu) trong dung moi (nhu
THF, DMF va tuong tu).

| Hop chét A4 dugc didu ché béi phan tng ctia Hop chat A3 véi su c6 mit
ctia hydro va chit xic tac (nhu niken, platin, paladi trén cacbon va twong tu')

Hop chit A6 dugc diéu ché béi su ngung tu ciia Hop chit A4 véi Hop chét
orthoeste A5 (trong d6 Rb 13 phan tir thé Rs tity ¥ bd sung va Re 1a Cy_salkyl). Hop
chit A6 ciing c6 thé duoc diéu ché bing cach vong hoa Hop chit A4 véi cc chat

phan tng khac nhau dé tao ra su cong vao ciia phan tir thé Rs tiy y. Vi du, chét
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phan tng c6 thé 1a TCDI, trong d6 phin tir thé Rs tily y bd sung 13 thio-cacbonyl

ma no cé theé dugce thé ticp.

R3
/ HZN’ ’

H

A—Z

4 —

Sep

Theo cach khac, Hop chit A3 duoc diéu ché bang cach ngiu hop chéo Hop
chit A7 (trong do X; 1a nguyén tir halogen dugc chon trong sb brom, clo hoic
iodo) v&i Hop chit amin dugc thé nitro A8 (trong d6 Ar 1a vong thom hodc di
thom; va, trong d6 Ra 12 mot, hai hoic ba phén tir thé Rs tily ¥) thong qua phan
tng nglu hop chéo c6 xic tic paladi st dung hdn hop gdbm phbi tir
phosphino:ngudn cép paladi (trong d6 ngudn cip paladi dugc chon trong s6
Pdy(dba);, PdCly(alyl), PdCL(ACN), [Pd(OAc),]; va twong tu va phdi tir
phosphino duge chon trong s& PCys, Q-Phos, XPhos va tuong tu; theo cach khéc,
chét xtc tac thwong phdm nhu Pd(dppf)Cl,, Pd(PPh;), va tuong tur c6 thé dugce st
dung). | '

Khi mdt hodc ca hai R, va R; tity v 13 halogen, thi Hop chét san phim A3
dugc tao ra dudi dang hdn hop gdm céc chit déng phan ving, trong dé thuat ngi
“Sep” dung dé chi viéc phéan 1ap hop chét dugc mong mubn A3 chat ddng phan
dugc tién hanh trude tir hdn hop nay bang cach sir dung cac ky thuét da biét dbi
v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét nay. |
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So d6 B
Céc hop chét Pyrimidin dugc thé Imidazo[1,2-a]pyridin

Ra 7 9 Rc RC\O /‘\/Ra NH2 fyRa
[/ RbMo/ o N>//7 HNZ N>,/7
N~ Cl | N/ | N/

NH, RY Rb
B1 B2
R O
R2 R2
o} X3 R Ra R Ra
" ]\A A TN A4
B2 — X NNN NH-PG HN” N’ /
or 1 |/ |/
R, O N - | N
~ A R Re  Rb
N X3 B3 B4
R

Hop chét Bl duoc didu ché boi su ngung tu ciia 2-amino-pyridin duge thé
(trong d6 Ra lé mdt, hai hoic ba phan tir thé_ R; tuy y) véi ketoeste dd halogen hoa
& vi tri o (trong d6 Rb 14 phén tir thé Rs tily y b6 sung va Rc 1a Cy_zalkyl).

Hop chit B2 dugc didu ché bing cach xtr Iy Hop chét B1 v6i ngudn cip
amoniac (nhu NH,C], NH; va tuong tu) véi su c¢b mit ctia chit phén ung nhom
huu co (nhu AlMe; trong toluen va tuong tu).

Hop chit B3 (trong d6 X; 1a nguyén tir halogen dugc chon trong s6 brom,
clo hodc iodo) dugc didu ché boi sy ngung tu cia Hop chit B2 véi alkyl este dugc
thé (nhu B-keto este hoefic acrylat dugc thé trong dung méi nhu phenyl ete va
tuong t; trong d6 X5 12 nhém rdi chuyén nhu Cy_salkoxy, benzoxy hoic halogen)
'tiép d6 12 hdi lvu voi su c6 mat cia chét phan ung halogen hoa (nhu POCI;,
POBr; va tuong tu).

Hop chéit B4 dugc didu ché boi viéc ngiu hop Hop chit B3 vdi céc aryl,
heteoaryl hodic heteoxyclyl amin dugc thé khac nhau (trong d6 PG 12 nhém bao vé
trinh bay tiy ¥ dugc thé mot 14n trén amin) v6i sy ¢6 mit cia bazo manh (nhu
KOtBu, NaOtBu, NaO'Am, NaH, NaHMDS va tuong tu) trong dung mdi (nhu
THF, DMF va tuong tu).

Theo cach khac, Hop chit B4 c6 thé dugc diéu ché bsi phan tmg ctia Hop
chét B3 vdi aryl, heteoaryl hoic heteoxyclyl amin dugc thé (trong d6 nhém bao vé

khong c6 mit) théng qua phan (mg ngiu hop chéo c6 xtic téc paladi st dung hdn
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hop gbém phéi tir phosphino:ngudn cap paladi (trong d6 ngudn cép paladi duoc
chon trong sé Pd,(dba)s, PdCly(alyl), PACL,(ACN), [Pd(OAc),]; va tuong tu va
phéi tir phosphino duoc chon trong sé PCys, Q-Phos, XPhos va twong tu; theo
cach khac, chét xac tac thuong phém nhu Pd(dppf)Cl,, Pd(PPh;), va tuong tu ¢6

thé dugc sir dung).

So dd C
Céc hop chit Pyrimidin dugc thé 4,6-diamino
G NBoc,
Ra b Ra R3 I N
(% Xy . />i77/ HN N/)\X1
N Z > N / |
) X
NH, Rb c1 - C2
NBoc, NH2
Ra Ra
ReNZ Rz
fl" N’% LLieS rf( N}
HN™ °N HN” °N
\ \_/ \ \_ 7
Re Ry N Ry Ry N
Cc2 C3

Hop chét C1 duoc didu ché bsi sy ngung tu ciia 2-amino-pyridin dugc thé
(trong d6 Ra 1a mdt, hai hoic ba phén tir thé Rs tity y) va keton d4 halogen hoa &
vi tri o (trong d6 X, 13 nhom roi chuyén nhu clo hoic brom va Rb 1a phin tir thé
Rs tiy y bd sung) v6i sy hdi lwu trong dung méi hitu co (nhur axetonitril va twong
tu).

Hop chét C2 dugc didu ché bsi phan tng ctia Hop chit C1 vé6i hop chét
pyrimidin dugc thé (trong d6 X; 1a nguyén tir halogen dugc chon trong sb brom,
clo hoic iodo) thong qua phan tmg ngiu hop chéo c6 xtic tic paladi st dung hdn
hop gdém phéi tir phosphino:ngudn cip paladi (trong d6 ngudn cép paladi dugc
chon trong s6 Pd,(dba)s, PdCly(alyl), PACL,(ACN), [Pd(OAc),]; va tuong tu va
phéi tir phosphino dugc chon trong s PCys, Q-Phos, XPhos va tuong tu; theo
cach khéc, chét xuc tac thuong phidm nhu Pd(dppf)Cl,, Pd(PPh;)4 va tuong tu cb
thé duoc sir dung) va it nhit 2 duong lugng bazo (nhu xesi axetat va tuong tu)
trong dung moi hitu co (nhu dimetylaxetamit va tuong tu), duoc tién hanh ngiu

hop Heck. Phan tng c6 thé dugc tién hanh & nhiét d6 cao 1én téi 100°C.
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Hop chit C3 dugc diéu ché bang cach xir Iy Hop chit C2 bing chit phan
i'mg khtr nhém bao v€ (nhu 20-40% TFA trong DCM va tuong tu) & nhiét 4o moi
trudng hodc nhiét 4o cao.

So d6 D
Hop chét Pyrimidin dugc thé 4,6-diamino

R3 OH X1
R
JLH MeOZC/kCOZMe 3fN R3fN
— ~
HaN- R HO” N7 Ry X N)\R1
D1 D2

s Wi ¢
XN
-
Az f
D2 Ri S N N/)\R1
4 Rs D4

Hop chit D1 dugc diéu ché béi phan tmg ngung tu véi hop chat malonat

dirqc thé va nhém Rl da amit héa trong dung dich v6i hdn hop dung méi alkoxit-
- (nhu NaOMe trong MeOH ho#c NaOEt trong EtOH va tuong tu).

Hop chit D2 (trong d6 X; 1a nguyén tir halogen dugc chon trong s& brom,
clo hoic iodo) dugc didu ché bang cach hdi lvu Hop chit D1 véi sy c6 mit cia
chét phan tmg halogen ho4 (nhu POCls, POBr; va tuong ti).

Hop chit D3 dugc diéu ché boi sy amin hoa mét 1an Hop chét D2 bing cac
aryl, heteoaryl hodc heteoxyclyl amin dugc thé khac nhau trong dung mdi (trong
d6 dung mdi duge chon trong sé EtOH, THF, DMF, hén hop gdm ching va tuong
tur). |

Hop chit D4 dugc diéu ché bing cach xir Iy Hop chit D3 bang ngudn cip
amoniac trong nudc trong hdn hop véi dung mdi (trong d6 dung mdi duge chon

trong s6 CH;CN, DMSO, hdn hop gdm chiing va twong tw).

-109-



25635

Sodd E
Céc hop chit Pyrimidin dugc thé Benzimidazol
A Ra
R2 R2 l \\
~
X N)\S,Rc Rc NO, E4
I,\\ E3
E1 E2 o] —_—
R3 2
K J@ )\
R Ra R2 Ra
Re~ >|\ Re N \/\ Rang? Ar/\
)\ Ny )\ P
A5 )_ NH-PG H,il
N ——— N
E5 - >
E6 -y R, E7 Rb)’

Hop chét dugc thé 2-metylsulfonyl E2 duge diéu ché boi phan ung cua
Hop chit pyrimidin dugc thé 2-metylthio E1 (trong d6 X, 13 nguyén tir halogen
dugc chon trong s6 brom, clo hodc iodo va Re 1a Cy.salkyl) véi chit oxy hoa (nhu
mCPBA, MPS va tuong tu) trong dung méi (nhu CH,Cl, va tuong tu) & nhiét do
thich hop.

Hop chat E4 dugc didu ché boi phan tmg ciia Hop chit E2 véi Hop chit
amin dugc thé nitro E3 (trong d6 Ar 1a vong thom hodc di thom; va, trong d6 Ra
12 mét, hai hodc ba phan tir thé Rs tity y) véi su c6 mit ciia bazo manh (nhu
KOtBu, NaOtBu, NaO'Am, NaH, NaHMDS va tuong tu) trong dung mdi (nhu
THF, DMF va tuong ty). Phan tir thé amin trén Hop chit E3 c6 thé tiy y dugc thé
mot 14n trén amin béng nhoém bao vé.

Hop chit E5 dugc diéu ché béi phan tmg ciia Hop chét E4 véi sy c6 mit
clia hydro va chét xuc tic (nhu niken, platin, paladi trén cacbon va tuong t).

Hop chét E6 duoc didu ché boi sy ngung tu ctia Hop chét E5 véi Hop chét
orthoeste A5 (trong d6 Rb 14 phén tir thé R tity y bd sung va Re 14 Cy_salkyl). Hop
chit E6 ciing c6 thé duoc didu ché bing cach vong héa Hop chét ES véi cac chit
phan tmg khac nhau dé tao ra sy cong vio cia phén tir thé R tily y. Vi dy, chét
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phan tmg c6 thé 1a TCDI, trong d6 phan tir thé Rs tily ¥ bd sung 1a thio-cacbonyl
ma n6 c6 thé dugce thé tiép.

Hop chit E7 c¢6 thé duoc didu ché béi phan tmg ciia Hop chit E6 véi cac
aryl, heteoaryl hodc heteoxyclyl amin dugc thé khac nhau trong dung méi (trong
d6 dung méi dugc chon trong sé EtOH, THF, DMF, hdn hop gdm chiing va twong
tw). |

Khi R; tuy y 1a halogen, thi Hgp chét san phém E7 dugc tao ra dudi dang
hén hop gdm cac chit ddng phan ving, trong} d6 thuat ngir “Sep” ding dé chi viéc
phan 14p hop chit dugc mong mudn E7 chit ddng phan dugc tién hanh truée tir
hén hop nay bing cach sir dung céc k§ thuit da biét ddi véi nguoi cé hidu biét

trung binh trong linh vuc k¥ thuit nay, tiép d6 1a khir nhém bao vé.

R Ra Rs Rz Ra
Re” \NHZ Re? ‘/\
)\ “\ ‘J\ &
] NHC(OH HN
)’ — ko )‘N
Sep

Theo cach khéc, Hop chét E7 c6 thé dugc diéu ché béi phan tmg ctia Hop
chét E6 v&i aryl, heteoaryl hodc heteoxyclyl amin hodc amit dugc thé (trong d6
nhém bao vé khong c6 mit) thong qua phan tmg ngiu hop chéo cé xtic tac paladi
sit dung hdn hop gdm phdi tir phosphino:ngudn cap paladi (trong d6 ngudn cip
paladi duoc chon trong s& Pd,(dba)s, PdCly(alyl), PACL,(ACN), [Pd(OAc),]; va
tuong tir va phdi tir phosphino dugc chon trong s6 PCys, Q-Phos, XPhos va twong
ty; theo cach khac, cht xuc tac thwong phim nhu Pd(dppf)Cl,, Pd(PPhs), va
tuong tu co thé dugc sir dung).

Ry

R
) DY W Rfjf%tﬁ\
_Rc ES8 NS
E9

l/ \\

E-2. (OlNe
Hop chét E9 c6 thé duoc didu ché truc tiép béi phan tng ctia Hop chit E2
v6i Hop chét E8 (nhu phan tir thé R; ¢6 nhém proton c6 tinh axit, trong d6 Xs 1a
nguyén tir hydro cé hoat tinh phdn Gng) véi sy c6 mit cia bazo manh (nhu
KOtBu, NaOtBu, NaO'Am, NaH, NaHMDS va tuong t). Hop chit E9 co thé
dugc thé vao chd ctia Hop chét E6 dé tao ra hop chit c6 Cong thirc (I).
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So @6 F
Céc hop chit Pyrimidin dugc thé

Ro Ra ‘
L Swee
NH-PG
A __R N..Rc ——
X; N)\s © . HN N)\S ¢ F2
E1 Sep ||?4 F1
R, R, Ro~-R10
R3I‘§>< XsR; PN x RosRio Ry
| H
P/ Rc E8 NS )\ _— 7
HN™ "N 87 | N~ "R Hlil N)\R1
00 . '
Ry F2 Ry T Rs - F4

Hop chét F1 duogc diéu ché boi phan tng cia Hop chét E1 (trong d6 X; 1a
nguyén tr halogen dugc chon trong sb brom, clo hodc iodo va Re 1a C;salkyl) véi
aryl, heteoaryl hoic heteoxyclyl amin duoc thé (trong d6 PG 1a nhém béao v¢ trinh
bay tiy y dugc thé mot 1an trén amin) véi sy ¢6 mit ciia bazo manh (nhu KOtBu,
NaOtBu, NaO'Am, NaH, NaHMDS va tuong tir) trong dung méi (nhu THF, DMF
va tuong tu) & nhi¢t do thich hop.

Khi R; tuy y 1a halogen, thi Hop chét san phdm F1 dugc tao ra dudi dang
hén hop gdm cac chit ddng phan ving, trong d6 thuat ngit “Sep” ding dé chi viéc
phan 14p chit ddng phéan cta hop chit duge mong mudn F1 dugc tién hanh trude
tir hén hop nay bing céach st dung céc k§ thuat da biét ddi véi ngudi co hiéu biét
trung binh trong linh vuc k¥ thuét nay.

Theo cach khéc, Hop chét F1 dugc didu ché boi phan tg ctia Hop chit E1
v6i aryl, heteoaryl hoiic heteoxyclyl amin hodc amit dugc thé (trong d6 nhém bao
vé khong c6 mit) théng qua phan tng ngiu hop chéo ¢6 xuc thc paladi sir dung
hdn hop gdm phdi tir phosphino:ngudn cép paladi (trong d6 ngudn cip paladi
duoc chon trong ) Pd,(dba);, PdCl,(alyl), PACI,(ACN), [Pd(OAc),]; va tuong tu
va phéi tir phosphino dugc chon trong sb PCys, Q-Phos, XPhos va tuong tu; theo
cach khac, chit xuc tac thuong phdm nhu Pd(dppf)Cl,, Pd(PPhs), v tuong tu 6
thé dugc sit dung).

Hop chét F2 dugc didu ché boi phan tng cita Hop chit F1 vdi chit oxy héa
(nhu mCPBA, MPS va tuong tu) trong dung méi (nhu CH,Cl, va tuong tu).
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Hop chét F2 ¢6 thé duoc cho phan tmg véi Hop chit E8 (nhur phén tir thé
R; ¢6 nhém proton cé tinh axit, trong d6 X5 1a nguyén tir hydro c6 hoat tinh phan
(mg) v6i su cbé mit cia bazo manh (nhu KOtBu, NaOtBu, NaO‘Am, NaH,
NaHMDS va twong ti) dé tao ra Hop chit F3, dai dién cho hop chét c¢6 Cong thirc
D.

Khi R, 12 halogen, thi Hop chit F3 ¢6 thé dugc xir 1y bing amin dugc thé
trong hdn hop v6i dung mdi (trong d6 dung méi dugc chon trong sé CH;CN,
DMSO, hén hgp gdm chiing va turong tr) d tao ra Hop chat F4, dai dién cho Hop
chét c6 Céng thirc (III).

So dd G

Céc hop chét Pyrimidin dugc thé Oxit
Ra
f el
J\ )\
R4 v R4 G2

Hop chat G1 c6 thé dugc cho phan tmg véi chét oxy héa (nhu mCPBA,
MPS va tuong tu) dé tao ra Hop chit G2, dai dién cho Hop chét co Cong thac
Iv).

So ¢ H
Céc hop chét Pyrimidin dugc thé
R2 R2 R2
RaZx XgR; Ra -~ R4\ R~
s, . KA e IR
X7 ONTX X -
H Sep H3 Sep l|2 F3

4

Hop chét H3 dugc diéu ché bai phan tmg ciia Hop chit H1 (trong d6 X 1a
nguyén tir halogen dugc chon trong sb brom, clo hoic iodo) véi Hop chit H2
(trong dé R; 1a hé mot vong hodc hai vong, di vong hodc di vong thom. dugc thé
va X¢ 1a nhom c6 hoat tinh phan rng nhu axit boronic, boronat este, trialkyl thiéc,
kém clorua va tuong tr dugc gin vao nguyén tir cacbon cia R;), v6i su ¢6 mit

ctia hdn hop gbém phéi tir phosphino:ngudn cip paladi (trong d6 ngudn cip paladi
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dugc chon trong sb Pd,(dba)s, PdClz(alyi), PdCI,(ACN), [Pd(OAc),]; va tuong tu
va phdi tir phosphino dugc chon trong s6 PCy;, Q-Phos, XPhos va twong tur; theo
cach khac, chét xtic tac thuong phdm nhu Pd(dppf)Cl,, Pd(PPhs), va twong tir co
thé duge sir dung). |

Khi mdt hodc ca hai R, va R; tiy ¥ 13 halogen, thi Hop chét san phdm H3
c¢6 thé duge tao ra dudi dang hdn hop gdm céc chit ddng phan ving, trong d6
thuat ngir “Sep” dung dé chi viéc phan 1ap chit dong phan cia hop chét duoc
mong mudn H3 duge tién hanh truée tir hdn hop niy bang cach st dung céc k¥
thuat da biét dbi voi ngudi c6 hidu biét trung binh trong linh vuc ky thuat nay.

Hop chit F3 dugc didu ché boi phan tng cia Hop chit H3 véi aryl,
heteoaryl hoic heteoxyclyl amin dugc thé khac nhau frong dung mdi (trong d6 PG
12 nhém béo vé trinh bay tily y dugc thé mot 14n trén amin; va, trong d6 dung moi
dugc chon trong s EtOH, THF, DMF, hdn hop gdm chung va twong ty), tiép d6

1a tach va khit nhém bac vé khi can.

R2 R2
R Ra R
X \NJ\R N i \N/lkR
: Toor SnHeoH MY N T
. H3 , R, F
Sep

Theo cach khac, Hop chit F3 duoc didu ché boi phan ting ciia Hop chit H3
v6i céc aryl, heteoaryl hodc heteoxyclyl amin hodc amit dugc thé khac nhau véi
su ¢6 mit cta hdn hop gdm phdi tir phosphino:ngudn cip paladi (trong d6 ngudn
cip paladi dugc chon trong s Pd,(dba)s, PdCl,(alyl), PACL,(ACN), [Pd(OAc),];
va tuong tu va phdi tir phosphino dugc chon trong sé PCys, Q-Phos, XPhos va
tuong tu; theo cach khac, chét xuc tac thuong phdm nhu Pd(dppf)Cl,, Pd(PPhs),
va tuong tr ¢6 thé duge sir dung). Khi Hop chit H3 duoc cho phan tng véi amit,
thi san phim trung gian thu dugc duogc thiy phan trong cac diéu kién kiém bing
mot chit phan tng (nhu NaOH, KOH, LiOH va tuong tu) & nhiét d§ thich hop,
tiép d6 1a tach khi cin dé tao ra Hop chét san phdm F3.
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R2 Ro
Ra~x XsR1  Ra g
[ E8 I
N R
N)\X1 — X N)\R1
Sep
H1 H3

Theo cach khéac, Hop chit H3 c6 thé duoc diéu ché théng qua phan tmg
Heck ctia Hop chat H1 voi Hop chét ES8, tiép d6 1a tach khi can.
R2

R3/j(\

4 4

R2
X€R1
Xy — HN )\

Theo céch khéc, Hop chét F3 dugc diéu ché boi phan tmg ctia Hop chit H7
vai Hop chét duqc thé H2 (trong d6 R; 1a hé mot vong hodc hai vong, di vong
hoac di vong thom. dugc thé va X, 1a nhém c6 hoat tinh phdn Gng nhu axit
boronic, boronat este, trialkyl thiéc, kém clorua va tuong tr dugc gin vao nguyén

tr cacbon ctia R;).

R2 Ro
Rs3

Z X INA

S-S @
Re H7 Sep R, F3

Theo cach khac, Hop chét F3 c6 thé dugc diéu ché thong qua phan tmg
Heck ctia Hop chit H7 véi Hop chét E8 (trong d6 X5 1a nhém hydro c6 hoat tinh
phan tng), tiép d6 1a tach khi can.

Sodd I
Céc hop chit Pyrimidin dugc thé

n : HNn

————

Hop chit F3 dugc didu ché bdi phan tmg ciia Hop chit duge thé 11 véi
Hop chit 12 (nhu aryl, heteoaryl hodic cac hé vong di vong duge thé khac nhau,

trong d6 X; 13 nguyén tir halogen dugc chon trong sd brom, clo hoic iodo) véi sur
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c6 mit cta chét xuc tac kim loai chuyén tiép (nhu chét xuc tac chira kim loai dugc
chon trong sé ddng, paladi va twong tr).
» Ra R2
Raa ANy XrRa Rsf\x
HoN \NJ\R1 i. HN \N/”\R1

\
1 Ry F3

Hop chit F3 dugc didu ché boi phan g ciia Hop chét dugce thé 11 véi
Hop chit I3 (nhu aryl, heteoaryl hodc céc hé vong di vong dugc thé khéc nhau,
trong d6 X7 1a nhém rdi chuyén keton hoic aldehyt) véi su c6 mit ctia borohydrua
(nhu NaCNBH3; hoac NaBH(OAc); va tuong tu).

Vi du thure hién sang ché

Céc vi du dudi day duge mé ta dé glup viéc hiéu r& pham vi ctia céc hop
chét c6 Céng thirc (I) hoic dang ciia né. Tuy nhién, céc thir nghiém lién quan t&i
c4c hop chit c6 Cong thirc (I) hoic dang ciia n6 theo sang ché s& khong dugc hidu
1a @é gi(’ii han pham vi clia cac hop chét c6 Cong thirc (I) hogc dang cta n6 theo
sang ché va cac bién thé nhu vay cia cac hop chét c6 Cong thirc (I) hodc dang cia
né nhu dugc mo ta trong Ban mo ta, hién da biét hodc dugc phat trién sau nay,
ndm trong pham vi hidu biét ctia ngudi c6 hidu biét trung binh trong linh vuc k§
thut ndy s& dugc xem 13 ndm trong pham vi cta Phin md ta va Yéu cdu bao ho
dudi day.

Khéc véi trong céc vi du thuc hién, trir khi c6 quy dinh khéc duge chi dinh
ra 'cu thé, tit ca céc s biéu hién vé dinh lugng cua cac thanh phﬁn, cac diéu kién
phan tng, cac dit liéu thir nghiém, v.v., dugc st dung trong Phén mé ta va Yéu
cau béo hd duge hidu 1a dugc cai bién boi thuat ngir “khoang”. Do d6, tAt ca céac
s6 thé hién gia tri x4p xi c6 thé thay dbi tiy thudc vio cic dic tinh mong mubn
dugc tao ra boi mot phan tng hodc 1a Kkét quéd cla cac diéu kién thir nghiém. Do
d6, nam trong khoang duoc mong doi ciia kha ning 13p lai thit nghiém, thuat ngit
“khoang” lién quan t6i céc dir li€u thu dugce, dung dé& chi mot cho dir lidu véi diéu
kién c6 thé thay dbi theo d6 l1&ch chuén tir gié tri trung binh. Ciing vay, d6i véi cac
két qua thtr nghiém dugc dua ra, dir lidu thu dugc c6 thé dugc 1am tron 1én hoic
xubng dé thé hién tinh lién tuc ciia dit liéu, ma khong mét mat con sb dang ké. it

nhéit, va khong nhim giéi han nguyén tic 4p dung tuong duong t6i pham vi clia
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yéu ciu bao ho, thi mbi tham sb s6 s& dugc két cAu theo sb chi dang ké va nguyén
tic 1am tron binh thudng.

Trong khi cac khoang s& va tham sd thiét 14p & trén dic ta cac hop chét co6
Cong fhl'rc () hodc dang clia n6 theo sang ché 1a gin ding, thi cac gid tri sd néu
trong cac vi du thuc hién nay duoc két cAu d& cang chinh x4c cang t6t. Tuy nhién,
gid tri s6 bét ky, vn chira cac sai s6 nhét dinh nhét thiét 13 do do 1éch chuén dugc
chi ra trong cac phép do thir nghiém tuong Umg cta chung.

Céc hop chit c6 Cong thirc (I) hoic dang ciia n6 duge dé xuét theo sang
ché dugc md ta chi tiét hon c6 vién din téi cac vi du khéng nhim muc dich giéi
han dudi ddy, chung chi dugc xem la d& minh hoa pham vi ctia cic hop c_hét co
Cong thire (I) hodc dang ctia nd dugec mo ta trong Ban mo ta, ma khong dugc két
cAu dé gi6i han pham vi cuia né. Céc vi du minh hoa viéc diéu ché cac hop chét ¢6
Cong thie (I) hodc dang cia né duge mo ta trong Ban mé ta, va viéc thir nghiém
céc hop chét c6 Cong thire (I) hodc dang clia n6 in vitro va/hodc in vivo. Ngudi co
hiéu biét trung binh trong linh vuc k¥ thuét ndy s& hiéu ring k¥ thuét dugc mo ta
trong cac vi du nay dai dién cho cac k¥ thuét dugc mo ta boi cic tac gia sang ché
mang chirc ning dé thyc hanh tét sang ché trong thuc té, va nhu vy cdu thanh céc
ché do dugc wu tién dé thuc hién sang ché. Tuy nhién, ngudi c6 hiéu biét trung -
binh trong linh virc k§ thuét nay sé& hiéu trén rang trén co s& phin md ta cla sang
ché, nhiéu sira déi c6 thé dugc thuc hién cho cc phuong phép cu thé duge mo ta
va van tao ra két qua twong tu hogc trong dwong ma khong nim ngoai pham vi
clia sang ché. |

Céc chit phan tmg va cic dung moi dugce st dung 1a dugc mua (tir nhiéu
nha cung cp khac nhau), trir khi dugc luu ¥ cu thé. Khi c6 thé, thuat ngit “Celite”
dugc sit dung trong cdc vi du dudi ddy dé chi nhan hiéu hang héa CELITE®
(thwong hiu ciia d4t diatomit). Khi c6 thé, viéc tach sic ky duoc thuc hién bing
cach st dung céc k§ thuat va thiét bj phd bién da biét nhu, vi dy, bing cach st
dung hé théng ISCO CombiFlash® Rf. Khi c¢6 thé, phd NMR dugc tao ra bang
cich sit dung cac k¥ thuat va thiét bi phd bién da biét nhu, vi dy, bing cach si

1500

dung quang phd ké Bruker Avance III’” ciing véi cac dung méi da doteri hoa

nhu, vi du, DMSO-dg hoac dung moi tdn du 1am chudn. Khi c6 thé, diém noéng
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chay dugc x4c dinh bing cach st dung céc k¥ thuat va thiét bi phd bién nhu, vi
du, bang cach sir dung SRS OptiMeltd MPA100 (c4c gia tri thu duoc khéng can
hiéu chudn/hiéu chinh). Khi c6 thé, phép phan tich TLC dugc thuc hién bang cach
sir dung cac k¥ thuat va thiét bi phd bién nhu, vi du, bing cach sir dung céc dia
nung bing thity tinh ciia Aldrich 254nm (60 A, 250 pm), dénh gi4 bing mét bing
UV va nhudém . Khi c6 thé, phd khéi ESI duoc tao ra bang cach sir dung céc k§
thuat va thiét bi phd bién da biét nhu, vi du, bang cich st dung hé thong
ACQUITY UPLC®, véi cac dir liu duge thé hién dudi dang [M+H]" hoic
[M-HT, trir khi ¢6 chi din khac duoc chi ra cu thé. Khi c6 thé, cdu tric clia san
phim duoc xdy dung nhd thir nghiém 2D NOESY (Nuclear Overhauser
SpectroscopY).

Céc chit viét tit du6i day duoc sir dung dé dam bao ring cac thuat ngir

duoc sir dung & day 1a ro rang ddi v6i ngudi ¢6 hiéu biét trung binh trong linh vuc

k¥ thuat nay:

Chir viét tat Nghia

AcOH hoidc HOAc axit axetic

ACN hodc MeCN axetonitril

AlMe; trimetylalumini

APC dime alylpaladi (II) clorua
Boc tert-butoxycacbonyl
CsOAc xesi axetat

DCM hoidc CH,Cl, diclorometan

DME dimetyl ete

DMF dimetyl formamit

DMA dimetylaxetamit

DMAP 4-dimetylaminopyridin
DMSO ' dimetylsulfoxit

EtOAc etyl axetat

EtOH etanol

HPLC sic ky 1ong hiéu suét cao
h, hr, min, s gid (h hodc hr), phit (min), gidy (s)
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Chir viét tat Nghia

iPrMgCI*LiCl phirc chét isopropylmagie clorua lithi clorua
iPrOAc isopropyl axetat

K,CO3 kali cacbonat

K5PO4 kali phosphat

KOtBu hoic t-BuOK ~ kali tert-butoxit
LC/MS, LCMS hodc LC-  phé khéi séc ky long
MS

MeOH metanol

MeNH, x HCl metanamin hydroclorua
MS phd khéi

m.p. _ diém nong chay (°C)
MPS kali peroxymonosulfat (2KHSO5.KHSO,4.K,SOy)
NaH v natri hydrua

NaHCO3 natri bicacbonat
NaHMDS natri hexametyldisilazit
NalO,4 natri periodat

NaOH | hydroxit natri

NaOtAm natri tert-pentoxit
NaOMe natri metoxit

NaOEt natri etoxit

NaOtBu natri tert-butoxit

NCS N-clorosucxinimit
NH,CI amoni clorua

NH,6OH amoni hydroxit

NIS N-iodosucxinimit

NMP N-metylpyrolidon
NMR cdng hudng tir hat nhan
Oxone kali peroxymonosulfat
PCls phospho perclorua hodc phospho pentaclorua
PCy; trixyclohexylphosphin
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Chir viét tit Nghia

[Pd] paladi

Pd/C° paladi trén cacbon

Pd,(dba); hodc Pd,dba; tris(dibenzylidenaxeton)dipaladi(0)

Pd(dppf)Cl, [1,1'-bis(diphenylphosphino)feroxen]
diclopaladi(II)

PdCI,(ACN) bis(axetonitril)diclopaladi(IT)

PdCl,(alyl) - dime clo alylpaladi(II)

[Pd(OACc),]3 paladi (IT) axetat

Pd(PPhs), tetrakis(triphenylphosphin)paladi

POCl; phospho oxyclorua -

PPh; - triphenylphosphin

psi pao (4p sudt) trén inso vubng

Pt/C platin trén cacbon

PTSA

Q-Phos hodc QPhos

RT

TBSO hodc OTBS
TCDI

t-Bu

TEA, NEt;, Et;N
TFA

TFAA

THF

TsOH X H,O
UPLC

Xphos hodc XPhos

axit p-toluensulfonic
1,2,3,4,5-pentaphenyl-1'-(di-tert-
butylphosphino)feroxen

nhiét do trong phong
tert-butyldimetylsilyloxy
1,1°-thiocacbonyldiimidazol
tert-butyl

trietylamin

axit trifloroaxetic

trifloroaxetic anhydrit
tetrahydrofuran

axit p-toluensulfonic monohydrat
sic ky 16ng hiéu suét cuc cao
2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl
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Vidul
N-(1,3-benzodioxol-5-yl)-2-[2-(triflorometyl)imidazo| 1,2-a]pyridin-3-
y1]pyrimidin-4-amin (Hop chit 28)
o Br, EO,C Q NH,CI NH,
A AN COsEt ~ I MeaAl HN/)\/[ Q
(j\ FaC - F3C

P tQ A, A o

F3C

POCI, o
o—/

Budc 1. Dung dich cua etyl 4,4,4-trifloro-3-oxobutanoat (9,0g, 48,9mmol)
trong CH,Cl, (50mL) dugc bd sung brom (2,5mL, 49mmol). Hon hgp phan ng
nay duoc khudy trong 15 gi& & nhiét d6 trong phong, va sau d6 dugc ¢ dudi nito
kho. Chét liéu thé trong etanol nay (30mL) dugc bd sung pyridin-2-amin (5,2g,
55mmol). Hon hop phan g nay dugc gia nhiét & 60°C trong 3 gid. Etanol dugc
1am bbc hoi, va phin con lai duge phan b trong hai 16p EtOAc va nude. Lép hitu
co dugc 1am kho, dugce loc qua nut silicagel ngén, tiép d6 duoc co dudi ap sudt
giam, va duoc tinh ché bang cach sic ky silicagel dé tao ra etyl 2-
(triflorometyl)imidazo[1,2-a]pyridin-3-carboxylat 1a chét rin mau tring (5,3g,
42%).

Budc 2. Huyén phi chira NH,CI (2,67g, 50mmol) trong toluen (20mL) &
0°C duoc bd sung AlMe; (dung dich 2M trong toluen, 25mL, 50mmol) trong
khoéng thoi gian trén khoang 5 phut, tiép d6 13 su thoét khi. Huyén phu duoc
khudy & 0°C trong 5 phut, tiép d6 duoc 1am 4m téi nhiét do trong phong. Dung
dich cua etyl 2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-carboxylat (2,58g,
10mmol) trong toluen (50mL) dugc bd sung vao huyén phl‘l‘ nay. Hon hop phan
g nay dugc gia nhiét & 80°C trong 72 gio va sau d6 dugc lam lanh trong bé
nude d4, dugce t6i bang MeOH (100mL) va NaOH (2g, 50mmol). Hon hop nay

duogc loc qua Xelit, va dugce co dé tao ra chét liéu tho 2-
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(triflorometyl)imidazo[ 1,2-a]pyridin-3-carboximidamit 13 cht rin mau néu (2,3
g)-

Buéc 3. Hon hop gdm 2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
carboximidamit (2,3g, 10mmol) va etyl 3-(dimetylamino)acrylat (7,2g, 50mmol)
trong diphenyl ete (10mL) duoc gia nhiét & 160°C trong 1 gior. Hon hop nay duge
lam mat t6i nhi€t 9 trong phong va dugce pha loéng bing hexan (200mL). Chét
két taa dugc loc va dugce rira bang cac hexan dé tao ra 2-(2-
(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4(3H)-on 12 chét rin mau nau
nhat. Chét lidu rén nay dugc hoa tan trong axetonitril (10mL) va hn hop nay
duogc bd sung POCl; (1,9mL, 20mmol). Hn hop phan tng nay dugc gia nhiét t&i
100°C trong 30 phit , duge 1am lanh troﬁg bé nudc da, tiép d6 duoc pha loﬁng
bang diclorometan (100mL), va dugc rira bang dung dich nuée NaHCO;. Lép hitu
co duge lam khé, tiép d6 duoc loc qua Xelit va dugce tinh ché bang cach sic ky
silicagel dé tao ra-3-(4-cloropyrimidin-2-yl)-2-(triflorometyl)imidazo[ 1,2-
a]pyridin 13 chét liéu rdn mau vang nhat (1,09g, 37% trén 3 budc).

'H NMR (500MHz, DMSO-dg) 8ppm 9,61 (d, J = 6,9 Hz, 1H), 9,00 (d, J = 5,0
Hz, 1H), 7,94 (d, ] = 8,8 Hz, 1H), 7,73 (d, ] = 5,4 Hz, 1H), 7,69 (ddd, J = 8,7, 7,1,
1,3 Hz, 1H), 7,37 (td, ] = 7,0, 1,1 Hz, 1H).

Budc 4. Dung dich ctia 3-(4-cloropyrimidin-2-yl)-2-

(triflorometyl)imidazo[1,2-a]pyridin (75mg, 0,25mmol) va benzo[d][1,3]dioxol-5-
amin (69mg, 0,5mmol) trong THF (ImL) & 0°C dugc bd sung KOtBu (dung dich
1M trong THF, 1mL, Immol). Sau 10 phut, hdn hop phan tmg nay duoc t6i bing
HOAC, tiép d6 dugc phan bd trong hai 16p EtOAc va nuée. Phin hiru co duge 1am
‘ kho, tiép d6 dugc cd, va phan con lai dugce tinh ché bing cach sic ky silicagel dé
tao ra hop chét dé muc 1a chit rin mau nau (58mg, 58%).
'H NMR (500MHz, DMSO-dg) 8ppm 9,70 (s, 1H), 9,43 (d, J = 6,6 Hz, 1H), 8,43
(d,J = 5,7 Hz, 1H), 7,84 (d, J = 9,1 Hz, 1H), 7,58 (ddd, J = 9,1, 6,9, 1,1 Hz, 1H),
- 7,37 (br. s., 1H), 7,17 (td, J = 6,9, 0,9 Hz, 1H), 6,95 (dd, J = 8,2, 1,9 Hz, 1H), 6,91
(d, = 8,5 Hz, 1H), 6,72 (d, J = 6,0 Hz, 1H), 6,03 (s, 2H); MS m/z 400 [M+H]".
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Céc hop chét bd sung co Cong thtrc (I) hodc dang cua nd theo séng ché ¢o
thé dugc didu ché theo Quy trinh ctia Vi du 1 bang cach thé cac nguyén liéu ban

dAu, cac chit phan g va cac diéu kién phan tng thich hop.

qu Tén & Dit liéu
chat

2 | N-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-(2-metylimidazo[1,2- a]pyrldln-
3-yl)pyrimidin-4-amin

'H NMR (500MHz, DMSO-dg) 8ppm 9,85 (dt, = 6,9, 0,9 Hz, 1H), 9,45

(br. s, 1H), 8,36 (d, J = 5,7 Hz, 1H), 7,60 (dt, J = 8,8, 0,9 Hz, 1H), 7,38

(ddd, J = 8,8, 6,6, 1,3 Hz, 1H), 7,06 (d, ] = 2,2 Hz, 1H), 6,95 - 6,98 (m,

2H), 6,87 (dd, J = 4,4, 3,5 Hz, 1H), 6,54 (d, ] = 6,0 Hz, 1H), 4,25 - 4,30

(m, 4H), 2,75 (s, 3H); MS m/z 360 [M+H]"

3 2-(2-metylimidazo[1,2-a]pyridin-3-y1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-ds) ppm 10,06 (br. s, 1H), 9,81 (dt, J = 6,9,
1,1 Hz, 1H), 8,53 (d, J = 5,7 Hz, 1H), 7,90 (d, J = 8,5 Hz, 2H), 7,74 (d, J-
= 8,5 Hz, 2H), 7,63 (dt, J = 8,8, 1,1 Hz, 1H), 7,42 (ddd, J = 8.8, 6,6, 1,3
Hz, 1H), 7,03 (td, ] = 6,9, 1,3 Hz, 1H), 6,74 (d, J = 5,7 Hz, 1H), 278(5
3H); MS m/z 370 [M+H]"

4 | N-(4-metoxyphenyl)-2-(2-metylimidazo[1,2-a]pyridin-3 -yl)pyrimidin—4-
amin

'H NMR (500MHz, DMSO-dg) 8ppm 9,84 (d, J = 6,6 Hz, 1H), 9,44 (br.
s, 1H), 8,35 (d, J = 6,0 Hz, 1H), 7,59 (dt, J = 8,8, 0,9 Hz, 1H), 7,47 (d,J =
8,5 Hz, 2H), 7,37 (ddd, J = 8,9, 6,9, 1,3 Hz, 1H), 6,97 - 7,00 (m, 2H),
6,95 (td, J = 6,9, 0,9 Hz, 1H), 6,52 (d, J = 5,7 Hz, 1H), 3,78 (s, 3H), 2,73
(s, 3H); MS m/z 332 [M+H]"

5 | N-(4-clorophenyl)-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4-
amin

"H NMR (500MHz, DMSO-dg) dppm 9,81 (d, J = 6,9 Hz, 1H), 9,78 (br.
s, 1H), 8,45 (d, J = 5,7 Hz, 1H), 7,67 (d, J = 8,8 Hz, 2H), 7,61 (d, J = 8,8
Hz, 1H), 7,44 (s, 2H), 7,40 (ddd, J = 8,2, 6,9, 1,3 Hz, 1H), 7,01 (td, J =
6,9, 1,3 Hz, 1H), 6,64 (d, J = 6,0 Hz, 1H), 2,74 (s, 3H); MS m/z 336
[M+H]"

6 | 2-(2-metylimidazo[1,2-a]pyridin-3-yl)-N-phenylpyrimidin-4-amin

'H NMR (500MHz, DMSO-dg) 8ppm 9,85 (dt, J = 6,9, 0,9 Hz, 1H), 9,65
(br. s, 1H), 8,42 (d, J = 5,7 Hz, 1H), 7,59 - 7,64 (m, 3H), 7,36-7,43 (m,
3H), 7,11 (tt, I = 7,4, 0,9 Hz, 1H), 6,98 (ddd, J = 7.5, 5.5, 0,9 Hz, 1H),
6,63 (d, J = 6,0 Hz, 1H), 2,75 (s, 3H); MS m/z 302 [M+H]"

7 | 2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-ds) 8ppm 10,25 (br. s, 1H), 9,36 (d, J = 6,9
| Hz, 1H), 8,59 (d, J = 5,7 Hz, 1H), 7,92 (d, J = 8,5 Hz, 2H), 7,86 (d, J =
9,1 Hz, 1H), 7,67 (d, J = 8,5 Hz, 2H), 7,60 (ddd, J = 9,1, 6,9, 1,1 Hz, 1H),
7,21 (td, J = 6,9, 1,3 Hz, 1H), 6,92 (d, J = 5,7 Hz, 1H); MS m/z 424
[M+H]"
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Hop | Tén & Dix li€u
chét

8 | N-(4-clorophenyl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
"H NMR (500MHz, DMSO-d¢) 8ppm 9,95 (br. s., 1H), 9,37 (d, J = 6,9
Hz, 1H), 8,52 (d, J = 5,7 Hz, 1H), 7,85 (d, J = 8,8 Hz, 1H), 7,71 (d,J =
8,5 Hz, 2H), 7,59 (t, J = 7,6 Hz, 1H), 7,39 (d, J = 8,5 Hz, 2H), 7,20 (t, J =
6,8 Hz, 1H), 6,83 (d, ] = 6,0 Hz, 1H); MS m/z 390 [M+H]"

9 | N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) Sppm 9,75 (br. s, 1H), 9,41 (d, J = 6,6
Hz, 1H), 8,45 (d, J=6,0 Hz, 1H), 7,84 (d, ] =9,1 Hz, 1H), 7,58 (t, ] = 6,9
Hz, 1H), 7,53 (d, J = 7,6 Hz, 2H), 7,26 (d, J = 7,6 Hz, 1H), 7,17 (d, ] =
6,9 Hz, 2H), 6,77 (d, ] = 5,7 Hz, 1H), 2,31 (s, 3H); MS m/z 370 [M+H]"

10 | N-(4-bromophenyl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) 8ppm 9,97 (br. s, 1H), 9,37 (d, J = 6,9
Hz, 1H), 8,52 (d, ] = 6,0 Hz, 1H), 7,85 (d, J = 8,8 Hz, 1H), 7,66 (d, J =
8,5 Hz, 2H), 7,59 (dd, J = 8,0, 6,9 Hz, 1H), 7,51 (d, J = 8,5 Hz, 2H), 7,20
(t, 1 =6,9 Hz, 1H), 6,83 (d, J = 6,0 Hz, 1H); MS m/z 435 IM+H]"

11 | N-[4- (dlﬂorometoxy)phenyl]-2 [2-(trifloromety]l)imidazo[1,2- a]pyrldm-

3-yl]pyrimidin-4-amin

H NMR (500MHz, CLOFOM-d) &ppm 9,52 (dt, J = 7,3, 0,9 Hz, 1H),
8,38 (d, J = 6,0 Hz, 1H), 7,72 (dt, J = 9,1, 0,9 Hz, 1H), 7,30 - 7,37 (m,
3H), 7,11 (d, J = 8,8 Hz, 2H), 6,93 (td, J = 6,9, 1,3 Hz, 1H), 6,87 (br. s.,
1H), 6,54 (d, J = 6,0 Hz, 1H), 6,46 (t, J = 73,8 Hz, 1H); MS m/z 422
[M+H]"

12" | N-(4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, CLOFOM-d) 8ppm 9,63 (dt, J = 7,3, 0,9 Hz, 1H),
8,40 (d, J=6,0 Hz, 1H), 7,79 (dt, J =9,1, 0,9 Hz, 1H), 7,41 (ddd, J = 9,0,
6,8, 1,3 Hz, 1H), 7,24 - 7,33 (m, 2H), 7,00 (td, J = 6,9, 0,9 Hz, 1H), 6,94 -
6,98 (m, 2H), 6,91 (br. s, 1H), 6,50 (d, J = 6,0 Hz, 1H), 3,87 (s, 3H); MS
m/z 386 [M+H]"

13 | 2-[6-cloro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) ppm 10,24 (br. s., 1H), 9,56 - 9,72 (m,
1H), 8,60 (d, J = 5,4 Hz, 1H), 7,83 - 7,98 (m, 3H), 7,63 - 7,74 (m, 3H),

1 6,90 (d, T = 5,4 Hz, 1H); MS m/z 458 [M+H]"
14 | 2-[6-cloro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-

(triflorometoxy)phenyl|pyrimidin-4-amin

TH NMR (500MHz, CLOFOM-d) 8ppm 9,72 - 9,82 (m, 1H), 8,49 (d,J =

6,0 Hz, 1H), 7,65 - 7,77 (m, 1H), 7,46 (dd, J = 9,0, 2,7 Hz, 2H), 7,39 (dd,
J=9,6,2,0 Hz, 1H), 7,29 (d, ] = 8,5 Hz, 2H), 6,84 (br. s, 1H), 6,64 (d, ] =
6,0 Hz, 1H); MS m/z 474 [M+H]"
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15 | N-(4-bromophenyl)-2-[6-cloro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-ds) Sppm 9,96 (br. s, 1H), 9,60 (dd, J = 2,0,
0,8 Hz, 1H), 8,52 (d, J = 6,0 Hz, 1H), 7,92 (dd, J = 9,6, 0,8 Hz, 1H), 7,66
(dd, J =9,6, 2,0 Hz, 1H), 7,61 - 7,64 (m, 2H), 7,50 - 7,55 (m, 2H), 6,81
: (d, ] = 6,0 Hz, 1H); MS m/z 469 [M+H]"
16 | 2-[6-cloro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(diflorometoxy)phenyl]pyrimidin-4-amin
'H NMR (500MHz, CLOFOM-d) 8ppm 9,60 - 9,78 (m, 1H), 8,40 (dd, J =
6,0, 0,9 Hz, 1H), 7,66 (dd, J =9,5, 0,6 Hz, 1H), 7,34 (dd, J = 8,8, 2,5 Hz,
2H), 7,31 (dd, J = 9,6, 2,0 Hz, 1H), 7,13 (d, J = 8,8 Hz, 2H), 6,76 (br. s,
1H), 6,54 (d, J = 6,0 Hz, 1H), 6,46 (t, J = 74,4 Hz, 1H); MS m/z 456
[M+H]"
17 | N-(4-clorophenyl)-2-[6-cloro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, CLOFOM-d) 8ppm 9,59 - 9,75 (m, 1H), 8,41 (dd, J =
6,0, 0,9 Hz, 1H), 7,66 (dd, J = 9,6, 0,8 Hz, 1H), 7,23 - 7,36 (m, 5H), 6,74
(br. s, 1H), 6,55 (dd, ] = 6,0, 1,3 Hz, 1H); MS m/z 425 [M+H]"
18 | 2-[2-metyl-6-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) dppm 10,33 (br. s, 1H), 10,26 (s, 1H),
8,59 (d, ] = 6,0 Hz, 1H), 7,98 (d, J = 9,1 Hz, 1H), 7,88 (d, J = 11,0 Hz,
1H), 7,86 (d, J = 8,5 Hz, 2H), 7,70 (d, J = 8,5 Hz, 2H), 6,85 (d, J = 6,0
Hz, 1H), 2,86 (s, 3H); MS m/z 438 [M+H]"
19 | N-(4-bromophenyl)-2-[2-metyl-6-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) dppm 10,30 (s, 1H), 10,07 (br. s, 1H),
8,52 (d, J = 6,0 Hz, 1H), 7,99 (d, J = 8,8 Hz, 1H), 7,87 - 7,96 (m, 1H),
7,60 (d, J = 8,8 Hz, 2H), 7,53 (d, J = 8,8 Hz, 2H), 6,78 (d,.J = 6,0 Hz,
1H), 2,83 (s, 3H); MS m/z 449 [M+H]"
20 | N-(4-metylphenyl)-2-[2-metyl-6-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) 8ppm 10,28 (s, 1H), 9,83 (br. s, 1H), 8,44
(d, J = 6,0 Hz, 1H), 7,92 (d, J = 9,3 Hz, 1H), 7,80 (d, J = 9,3 Hz, 1H),
7,47 (d, J = 8,2 Hz, 2H), 7,17 (d, J = 8,2 Hz, 2H), 6,70 (d, J = 6,0 Hz,
1H), 2,81 (s, 3H), 2,30 (s, 3H); MS m/z 384 [M+H]"
21 | 2-[6-floro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-(4-

metylphenyl)pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) Sppm 9,78 (s, 1H), 9,63 (br. s, 1H), 8,44
(d, J =6,0 Hz, 1H), 7,94 (dd, J = 10,1, 5,4 Hz, 1H), 7,70 (ddd, J = 10,7,
7,9, 2,5 Hz, 1H), 7,49 (d, J = 8,0 Hz, 2H), 7,18 (d, J = 8,0 Hz, 2H), 6,74
(d, ] = 8,8 Hz, 1H), 2,30 (s, 3H); MS m/z 388 [M+H]"
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22

2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-(4-
metoxyphenyl)pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) 8ppm 9,63 (br. s, 1H), 8,41 (d, J = 5,7
Hz, 1H), 7,94 (dd, J = 9.9, 5,2 Hz, 1H), 7,69 (ddd, J = 10,0, 7,8, 2,4 Hz,
1H), 7,48 (d, J = 8,2 Hz, 2H), 6,96 (d, J = 8,8 Hz, 2H), 6,75 - 6,82 (m,
1H), 6,68 (d, J = 6,0 Hz, 1H), 3,77 (s, 3H); MS m/z 404 [M+H]"

23

2-[5cloro-1-metyl-2-(triflorometyl)-1H-indol-3-y1]-N-(4-
metoxyphenyl)pyrimidin-4-amin

'H NMR (500MHz, CLOFOM-d) 8ppm 8,27 (d, J = 6,3 Hz, 1H), 7,87 (d,
J=1,9 Hz, 1H), 7,56 (br. s, 1H), 7,26 (dd, J = 8,5, 1,9 Hz, 1H), 7,20 (d, J
= 8,8 Hz, 1H), 7,07 (d, J = 8,8 Hz, 2H), 6,73 - 6,80 (m, 2H), 6,42 (d, J =
6,0 Hz, 1H), 3,78 (s, 3H), 3,74 (s, 3H); MS m/z 433 [M+H]"

24

2-[5-cloro-1-metyl-2-(triflorometyl)-1H-indol-3-yl]-N-[4-
(diflorometoxy)phenyl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) 8ppm 10,47 (br. s, 1H), 8,47 (d, T = 6,6
Hz, 1H), 7,98 (d, J = 2,2 Hz, 1H), 7,84 (d, J = 9,1 Hz, 1H), 7,74 (d, J =
8,8 Hz, 2H), 7,50 (dd, J = 8,8, 1,9 Hz, 1H), 7,16 (d, J = 8,8 Hz, 2H), 7,18
(t, J = 74,4 Hz, 1H), 6,90.(d, J = 6,3 Hz, 1H), 4,00 (s, 3H); MS m/z 469
[M+H]"

25

N-(4-bromophenyl)-2-[5-cloro-1-metyl-2-(triflorometyl)- 1H-indol-3-
yl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-ds) ppm 10,24 (br. s, 1H), 8,49 (d, J = 6,0
Hz, 1H), 7,98 (d, ] = 2,2 Hz, 1H), 7,83 (d, J = 8,8 Hz, 1H), 7,70 (d, ] =
8,8 Hz, 2H), 7,43 - 7,52 (m, J = 8,5 Hz, 3H), 6,87 (d, J = 6,0 Hz, 1H),
4,00 (s, 3H); MS m/z 482 [M+H]"

26

N-(4-bromophenyl)-2-(6-floro-2-phenylimidazol[ 1,2-a]pyridin-3-
yl)pyrimidin-4-amin

'H NMR (500MHz, DMSO-ds) 8ppm 9,75 (br. s., 1H), 9,55 (d, J = 3,2
Hz, 1H), 8,49 (d, ] = 5,4 Hz, 1H), 7,83 (dd, J = 8,8, 5,0 Hz, 1H), 7,67 (d,.
J =179 Hz, 2H), 7,57 (td, ] = 9,1, 1,6 Hz, 1H), 7,31 - 7,46 (m, J = 7,6 Hz,
3H), 7,01 - 7,21 (m, 4H), 6,72 (d, ] = 5,7 Hz, 1H); MS m/z 461 [M+H]"

27

2-(6-floro-2-phenylimidazo[1,2-a]pyridin-3-yl)-N-(4-
metylphenyl)pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) Sppm 9,88 (br. s, 1H), 9,49 - 9,61 (m,
1H), 8,37 (d, J = 6,0 Hz, 1H), 7,90 (dd, J = 9,9, 5,2 Hz, 1H), 7,66-7,75
(m, 3H), 7,39 - 7,49 (m, 3H), 7,14 (d, J = 8,2 Hz, 2H), 6,94 (d, J = 8,2
Hz, 2H), 6,74 (d, J = 6,3 Hz, 1H), 2,23 (s, 3H); MS m/z 396 [M+H]"

29

N-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-[2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) 8ppm9,63 (s, 1H), 8,42 (d, ] = 5,7 Hz,
1H), 7,84 (dt, J = 9,1, 0,9 Hz, 1H), 7,58 (ddd, J = 9,0, 6.8, 1,3 Hz, 1H),
7,22 (br. s., 1H), 7,15 (td, J = 6,9, 1,3 Hz, OH), 7,01 (dd, J = 8.5, 2,2 Hz,
1H), 6,84 (d, ] = 8,8 Hz, 1H), 6,71 (d, J = 6,0 Hz, 1H), 4,20 - 4,29 (m,
4H); MS m/z 410 [M+H]"
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30 | N-(6-metoxypyridin-3-yl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, CLOFOM-d) 8ppm 9,53 (d, J = 6,9 Hz, 1H), 8,34 (d,
J=5,7Hz, 1H), 8,10 (d, J = 2,5 Hz, 1H), 7,69 (dt, J = 9,1, 0,9 Hz, 1H),
7,65 (d,J=7,6 Hz, 1H), 7,32 (ddd, J =9,0, 6,8, 1,3 Hz, 1H), 6,91 (td, J =
7,0, 1,3 Hz, 2H), 6,75 (d, J = 8,5 Hz, 1H), 6,40 (d, J = 6,0 Hz, 1H), 3,90
(s, 3H); MS m/z 387 [M+H]"

31 | N N°-dimetyl-N°-{2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-yl}pyridin-2,5-diamin
'H NMR (500MHz, CLOFOM-d) 8ppm 9,55 (d, J = 6,9 Hz, 1H), 8,29 (d,
J =6,0 Hz, 1H), 8,10 (d, J = 2,5 Hz, 1H), 7,70 (d, J = 9,1 Hz, 1H), 7,51
(br. s, 1H), 7,32 (ddd, J = 9,1, 6,9, 1,1 Hz, 1H), 6,92 (td, J = 6,9, 0,9 Hz,
1H), 6,81 (br. s, OH), 6,51 (d, J = 9,1 Hz, 1H), 6,35 (d, J = 5,4 Hz, 1H),
3,08 (s, 6H); MS m/z 400 [M+H]"

32 | 2-[6-bromo-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
"H NMR (500MHz, DMSO-dg) 8ppm 10,25 (br. s, 1H), 9,66 (dd, J = 1,9,

10,9 Hz, 1H), 8,60 (d, ] = 6,0 Hz, 1H), 7,91 (d, J = 8,5 Hz, 2H), 7,87 (dd, J

=9,6, 0,8 Hz, 1H), 7,74 (dd, J = 9,5, 1,9 Hz, 1H), 7,69 (d, J = 8,8 Hz,
2H), 6,90 (d, J = 6,0 Hz, 1H); MS m/z 503 [M+H]"

33 | 2-[6-bromo-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-(4-
metoxyphenyl)pyrimidin-4-amin
'H NMR (500MHz, CLOFOM-d) 8ppm 9,70 - 9,86 (m, 1H), 8,32 (d, J =
4,7 Hz, 1H), 7,60 (d, J =9,5 Hz, 1H), 7,40 (dd, J = 9,6, 1,7 Hz, 1H), 7,22
(d, J = 8,5 Hz, 2H), 6,89 (d, J = 8,8 Hz, 2H), 6,47 (br. s, 1H), 3,78 (s,
3H); MS m/z 465 [M+H]"

34 | N-(3-floro-4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-d¢) 8ppm 9,77 (s, 1H), 9,35 (d, J = 6,9 Hz,
1H), 8,42 (d, J = 6,0 Hz, 1H), 7,80 (d, J = 9,1 Hz, 1H), 7,68 (d, J = 13,6
Hz, 1H), 7,53 (ddd, J = 9,1, 6,9, 1,3 Hz, 1H), 7,17 - 7,23 (m, 1H), 7,13
(td, J=6,9, 1,1 Hz, 1H), 7,13 (td, J = 6,9, 0,9 Hz, 1H), 7,10 (t, ] = 9,1 Hz,
1H), 6,70 (d, J = 6,0 Hz, 1H), 3,78 (s, 3H); MS m/z 404 [M+H]"

35 | N-(3-cloro-4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-

yl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) dppm 9,80 (s, 1H), 9,40 (d, J = 6,9 Hz,
1H), 8,47 (d, J = 6,0 Hz, 1H), 7,88-7,92 (m, 1H), 7,85 (dt, T=9,1, 1,0 Hz,
1H), 7,59 (ddd, J = 9,1, 6,6, 1,3 Hz, 1H), 7,43 (dd, J = 8,8, 2,8 Hz, 1H),
7,18 (td, J = 6,9, 1,3 Hz, 1H), 7,15 (d, ] = 9,1 Hz, 1H), 6,74 (d, J = 6,0
Hz, 1H), 3,85 (s, 3H); MS m/z 420 [M+H]"
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36

N-(3-cloro-4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin
"H NMR (500MHz, DMSO-dg) 8ppm 9,92 (s, 1H), 9,38 (d, J = 7,3 Hz,

| 1H), 8,51 (d, J = 6,0 Hz, 1H), 7,94 (d, J = 1,9 Hz, 1H), 7,86 (dt, ] = 9,1,

1,1 Hz, 1H), 7,59 (ddd, J = 9,1, 6,9, 1,3 Hz, 1H), 7,41 (dd, J = 8,2, 2,2
Hz, 1H), 7,31 (d, J = 8,5 Hz, 1H), 7,20 (td, J = 6,9, 1,3 Hz, 1H), 6,80 (d, J
= 5,7 Hz, 1H), 2,30 (s, 3H); MS m/z 404 [M+H]"

37

N-(4-etoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-dg) Sppm 9,64 (br. s, 1H), 9,43 (br. s, 1H),
8,41 (d,J=6,0 Hz, 1H), 7,84 (dt, J = 9,1, 1,3 Hz, 1H), 7,57 (ddd, J = 9,1,
6,9, 1,1 Hz, 1H), 7,50 (d, J = 8,5 Hz, 1H), 7,16 (t, J = 6,5 Hz, 1H), 6,93
(d, J = 8,8 Hz, 2H), 6,69 (d, J = 6,0 Hz, 1H), 4,02 (q, J = 6,9 Hz, 2H),

| 1,34 (t, 1= 6,9 Hz, 3H); MS m/z 400 [M+H]"

38

N-[4-(propan-2-yl)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin

"H NMR (500MHz, DMSO-ds) ppm 9,76 (s, 1H), 9,41 (d, J = 6,9 Hz,
1H), 8,45 (d, J = 6,0 Hz, 1H), 7,85 (dt, J = 9,1, 0,9 Hz, 1H), 7,58 (ddd, J
= 8,8, 6,6, 1,3 Hz, 1H), 7,55 (d, J = 8,5 Hz, 2H), 7,23 (d, J = 8,5 Hz, 2H),
7,16 (td, J = 6,9, 0,9 Hz, 1H), 6,77 (d, J = 6,0 Hz, 1H), 2,89 (spt, J = 6,9
Hz, 1H), 1,21 (d, T = 6,9 Hz, 7H); MS m/z 398 [M+H]"

39

N-[4-(1H-pyrazol-1-yl)phenyl]-2-[2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin

"H NMR (500MHz, DMSO-dg) Sppm 9,98 (s, 1H), 9,42 (d, J = 7,3 Hz,
1H), 8,51 (d, J = 5,7 Hz, 1H), 8,48 (d, J = 2,2 Hz, 1H), 7,86 (td, ] = 9,1,
1,3 Hz, 1H), 7,76-7,84 (m, J = 3,5 Hz, 4H), 7,73 (d, J = 1,6 Hz, 1H), 7,59
(ddd, 1=9,0, 6,8, 1,3 Hz, 1H), 7,20 (td, ] = 6,9, 1,3 Hz, 1H), 6,84 (d,J =
6,0 Hz, 1H), 6,54 (t, ] = 1,9 Hz, 1H); MS m/z 422 [M+H]"

45

N-(4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-
yl]pyrimidin-4-amin

"H NMR (500MHz, axeton-dg) dppm 9,53 (br. s., 1H), 9,16 (d, J = 1,3
Hz, 1H), 8,81 (s, 1H), 8,38 (d, ] = 6,0 Hz, 1H), 8,03 (d, J = 4,7 Hz, 1H),
7,46 (d, J = 8,5 Hz, 2H), 6,95 (d, J = 9,1 Hz, 2H), 6,70 (dd, J = 8,2, 2,5
Hz, 1H), 3,79 (s, 3H); MS m/z 387 [M+H]"

46

2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin

'H NMR (500MHz, axeton-dg) Sppm 9,41 - 9,49 (m, 1H), 9,20 (br. s,
1H), 8,49 (dd, J = 6,0, 2,2 Hz, 1H), 8,02-8,12 (m, 1H), 7,83 - 7,92 (m,
2H), 7,58 (d, T = 8,5 Hz, 2H), 6,93 - 7,32 (m, 2H); MS m/z 425 [M+H]"

-128-




25635

Hop | Tén & Dit li€u

chit

47 | N-(4-clorophenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-
yl]pyrimidin-4-amin
TH NMR (500MHz, axeton-dg) dppm 9,53 (dd, J = 4,9, 1,4 Hz, 1H), 9,25
(d, J=1,3 Hz, 1H), 9,20 (br. s., 1H), 8,55 (d, J =6,0 Hz, 1H), 8,15 (d, J =
4,7 Hz, 1H), 7,70 - 7,81 (m, 2H) 7,42 (d,J = 8,8 Hz, 2H), 6,91 (d J=6,0
Hz, 1H); MS m/z 391 [M+H]"

48 | 2-[6-metoxy-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) 8ppm 10,31 (br. s, 1H), 9,02 (d, J = 2 5
Hz, 1H), 8,65 (d, J = 5,7 Hz, 1H), 7,96 (d, J = 8,5 Hz, 2H), 7,85 (d, J =
10,4 Hz, 1H), 7,74 (d, J = 8,5 Hz, 2H), 7,45 (dd, J = 9.8, 2,5 Hz, 1H),
6,95 (d, J = 6,0 Hz, 1H), 3,66 (s, 3H); MS m/z 454 [M+H]"

49 | 2-[6-metoxy-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometoxy)phenyl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-ds) 8ppm 9,65 (br. s, 1H), 8,96 - 9,06 (m,
1H), 8,42 (d, J = 5,7 Hz, 1H), 7,76 (d, J = 9,8 Hz, 1H), 7,51 (d, T = 8,5
Hz, 2H), 7,36 (dd, J = 9,6, 2,4 Hz, 1H), 6,93 (d, ] = 8,8 Hz, 2H), 6,69 (d,
J=6,0 Hz, 1H), 3,75 (s, 3H); MS m/z 470 [M+H]"

50 | N-(4-metoxyphenyl)-2-[6-metoxy-2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-ds) ppm 10,04 (br. s, 1H), 8,97 (d, J = 1,9
Hz, 1H), 8,54 (d, J = 5,7 Hz, 1H), 7,75 - 7,79 (m, 3H), 7,38 (dd, J = 9,1,
2,2 Hz, 1H), 7,34 (d, J = 8,5 Hz, 2H), 6,82 (d, ] = 6,0 Hz, 1H), 3,59 (s,
3H), 3,33 (s, 3H); MS m/z 416 [M+H]"

51 | N-[4-(diflorometoxy)phenyl]-2-[6-metoxy-2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin
'H NMR (500MHz, DMSO-dg) dppm 9,90 (br. s, 1H), 8,98 (d, J = 1,9
Hz, 1H), 8,50 (d, J = 6,0 Hz, 1H), 7,78 (d, ] = 9,5 Hz, 1H), 7,69 (d, J =
8,8 Hz, 2H), 7,37 (dd, J = 9.8, 2,5 Hz, 1H), 7,17 (d, J = 8,8 Hz, 2H), 7,19
(t, J = 74,4 Hz, 1H), 6,78 (d, J = 5,7 Hz, 1H), 3,61 (s, 3H); MS m/z 452
[M+H]"

53 | N-[4-(diflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-

| 3-yl]pyrimidin-4-amin

"H NMR (500MHz, axeton-d¢) Sppm 9,74 (dd, J = 4,9, 1,4 Hz, 1H), 9,44
(d, J=1,6 Hz, 1H), 9,30 (br. s., 1H), 8,72 (d, ] = 6,0 Hz, 1H), 8,32 (d, ] =
4,7 Hz, 1H), 7,89 - 8,00 (m, 2H), 7,42 - 7,52 (m, 2H), 7,07 (dd, J = 6,0,
1,6 Hz, 1H), 7,20 (t, ] = 74,4 Hz, 1H); MS m/z 423 [M+H]"

54 | 2-[6-floro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-y1]-N-[4-

(triflorometyl)phenyl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-d¢) 8ppm 10,25 (br. s, 1H), 9,58 (ddd, J =
5,7, 1,9, 0,9 Hz, 1H), 8,59 (d, J = 6,0 Hz, 1H), 7,97 (ddd, J =9,8, 5,4, 0,9
Hz, 1H), 7,90 (d, J = 8,5 Hz, 2H), 7,73 (ddd, ] = 9,9, 7,7, 2,5 Hz, 1H),
7,69 (d, ] = 8,8 Hz, 2H), 6,90 (d, J = 6,0 Hz, 1H); MS m/z 442 [M+H]"
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55

N-[4-(diflorometoxy)phenyl]-2-[6-floro-2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin

"H NMR (500MHz, axeton-dg) Sppm 9,75 (dd, J = 5,5, 2,0 Hz, 1H), 9,10
(br. s, 1H), 8,51 (d, J = 5,7 Hz, 1H), 7,84 (ddd, J = 9,8, 5,4, 0,9 Hz, 1H),
7,71 - 7,76 (m, 2H), 7,60 (ddd, J = 10,0, 7,6, 2,5 Hz, 1H), 7,22 - 7,26 (m,
2H), 6,99 (t, J = 74,1 Hz, 1H), 6,83 (d, J = 6,0 Hz, 1H); MS m/z 440
[M+H]"

56

N-[4-(triflorometyl)phenyl]-2-[2-(triflorometyl)pyrazolo[ 1,5-a]pyridin-3-
yl]pyrimidin-4-amin

TH NMR (500MHz, CLOFOM-d) &ppm 10,03 (br. s, 1H), 8,48 (d, J=6,9
Hz, 1H), 8,21 - 8,36 (m, 1H), 8,00 - 8,15 (m, 1H), 7,65 - 7,73 (m, 2H),
7,52 (d, = 8,2 Hz, 2H), 7,39 (t, J = 7,7 Hz, 1H), 7,06-7,12 (m, 1H), 7,03
(t, = 6,8 Hz, 1H); MS m/z 424 [M+H]"

60

N-(4-metoxyphenyl)-2-[2-(triflorometyl)pyrazolo[1,5-a]pyridin-3-
yl]pyrimidin-4-amin

"H NMR (500MHz, CLOFOM-d) dppm 8,49 (d, J = 6,6 Hz, 1H), 8,03 -
8,31 (m, 2H), 7,30 - 7,55 (m, 3H), 7,00 - 7,12 (m, 2H), 6,79 - 6,87 (m,
3H), 3,76 (s, 3H); MS m/z 386 [M+H]"

62

N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-
yl]pyrimidin-4-amin

"H NMR (500MHz, axeton-dg) Sppm 9,58 (d, J = 3,8 Hz, 1H), 9,23 (d, J
= 1,6 Hz, 1H), 8,95 (br. s., 1H), 8,48 (d, J = 6,0 Hz, 1H), 8,10 (d, J = 4,7
Hz, 1H), 7,53 (d, J = 8,5 Hz, 2H), 7,25 (d, J = 8,2 Hz, 2H), 6,83 (d, ] =
6,0 Hz, 1H), 2,37 (s, 3H); MS m/z 371 [M+H]"

118

2-(imidazo[1,2-a]pyridin-3-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-4-
amin

'H NMR (500MHz, DMSO-dg) Sppm 10,10 (s, 1H), 9,92 (d, J = 7,3 Hz,
1H), 8,51 (app. s, 1H), 8,48 (d, J = 5,7 Hz, 1H), 8,00 (d, J = 8,5 Hz, 2H),
7,75 - 7,86 (m, 3H), 7,46 (ddd, J = 9,1, 6,6, 0,9 Hz, 1H), 7,14 (td, J = 6,9,
1,1 Hz, 1H), 6,74 (d, T = 6,0 Hz, 1H); MS m/z 356 [M+H]"

Vidu2

N-(3-cloro-4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-amin
(Hop chét 40) '

ey A

)\ _-<\:© HN/(\)\

Budcl. 3-cloro-4-metoxyan1hn (2,07g, 13,1mmol), 2,4-dicloropyrimidin

(1,95g, 13,1mmol) va trietylamin (2,1mL, 15mmol) dugc trn trong isopropanol
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(10mL). H8n hop nay duoc dun néng & 100°C trong 13 gio, tiép d6 dugce c6 mot
phin, dugc pha lodng bing nuéc, va kiém héa bing K,CO;. Chét két tiia dugc loc,
tiép d6 dugc rira bang nudc, tiép do 1a hexan. Chét ddng phan chit yéu, 2-cloro-N-
(3-cloro-4-metoxyphenyl)pyrimidin-4-amin (2,07g, 59%) dugec tai két tinh tir
metanol 13 chét rin mau tring.
'H NMR (500MHz, DMSO-dg) Sppm 9,99 (br. s, 1H), 8,15 (d, J = 6,0 Hz, 1H),
7,73 (br. s., 1H), 7,47 (d, J = 8,2 Hz, 1H), 7,19 (d, J = 8,8 Hz, 1H), 6,69 (d,J = 5,7
Hz, 1H), 3,85 (s, 3H). |

Budc 2. 2-cloro-N-(3-cloro-4-metoxyphenyl)pyrimidin-4-amin (84mg,
0,31mmol), 2-metyl-1H-benzo[d]imidazol (82mg, 0,62mmol) va K,CO; (86mg,
0,62mm61) duoc tron trong DMF (2mL). Hdn hop phan tng nay duoc gia nhiét &
120°C trong 3 ngay, tiép d6 dugc lam lanh, dugc phan bd trong hai 16p nuéc va
EtOAc, va dugc tinh ché bing cach sic ky silicagel d& tao ra hop chat & muc 14
chét rdn mau tring (29mg, 26%).
'H NMR (500MHz, DMSO-dg) Sppm 9,94 (s, 1H), 8,42 (d, J = 5,7 Hz, 1H), 8,03 -
8,10 (m, lH), 7,82 - 7,90 (m, 1H), 7,61 (d, J = 7.3 Hz, 1H), 7,40 - 7,45 (m, 1H),
7,20 - 7,29 (m, 2H), 7,18 (d, J = 8,8 Hz, 1H), 6,73 (d, J = 5,7 Hz, 1H), 3,86 (s,
3H), 2,79 (s, 3H); MS m/z 366 [M+H]".

Céc hop chét bd sung c6 Cong thire (I) hodc dang clia n6 theo sang ché c6
thé dugc didu ché theo Quy trinh ctia Vi du 2 bing cach thé cac nguyén liéu ban
dAu, cac chét phan tmg va cac diéu kién phan tng thich hop.

Hop | Tén & Dt li¢u

chit
1 N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-

amin

'H NMR (500MHz, DMSO-dg) 8ppm 9,79 (br. s., 1H), 8,36 (d, J = 5,4

Hz, 1H), 7,95 - 8,17 (m, 1H), 7,59 (d, J = 7,9 Hz, 1H), 7,42 - 7,54 (m,

2H), 7,17 - 7,33 (m, 2H), 6,96 (d, J = 8,2 Hz, 2H), 6,68 (d, J = 5,0 Hz,

1H), 3,76 (s, 3H), 2,77 (s, 3H); MS m/z 332 [M+H]"

41 | 2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-

| (triflorometyl)phenyl]pyrimidin-4-amin

'H NMR (500MHz, DMSO-ds) 8ppm 10,37 (s, 1H), 8,55 (d, J = 5,7 Hz,

1H), 8,01 - 8,06 (m, 1H), 7,90 (d, J = 8,5 Hz, 1H), 7,72 (d, J = 8,5 Hz,

2H), 7,61 - 7,65 (m, 1H), 7,26 (app. quind, J = 7,3, 1,4 Hz, 2H), 6,91 (d,

J=5,7Hz, 1H), 2,81 (s, 3H); MS m/z 370 [M+H]"
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Hop | Tén & Dir li¢u
chit
61 | N-[4-(diflorometoxy)phenyl]-2-(2-metyl-1H-benzimidazol-1-

yl)pyrimidin-4-amin

'H NMR (500MHz, Metanol-d,) Sppm 8,32 (1H, d, J = 5,5 Hz), 8,06
(1H, d, =8 Hz), 7,59 (3H, d, ] =8 Hz), 7,26 2H, m), 7,14 (2H, d, J =
8 Hz), 7,0 (1H, t, J = 74 Hz), 6,69 (1H, d, ] = 6 Hz), 2,82 (3H, s); MS
m/z 368 [M+H]"

Vidu3
N-(3-cloro-4-metoxyphenyl)-2-[2-(triflorometyl)-1H-benzimidazol-1-
yl]pyrimidin-4-amin (Hop chit 42)

f A, HzND /Q - ﬁJN\

1 TFA N
H2N

2. TFAA d
Cl Cl

o\ O~

Hdn hop gdm 2-clor0-N-(3-cloro-4-metoxyphenyl)pyr1m1d1n—4-amm
(280mg, 1,03mmol) va benzen-1,2-diamin (540mg, Smmol) trong isopropanol
(5mL) dugc gia nhiét trong 10 vi séng & 160°C trong 10 phtit. Hon hgp phan tng
nay dugc pha lodng bing nudc, dugc chiét bang EtOAc, tiép d6 duogc loc qua nut
silicagel ngén, va dugc cb dé tao ra hop chit trung gian thd thir nhét, N>-(2-

“aminophenyl)-N*-(3-cloro-4-metoxyphenyl)pyrimidin-2,4-diamin. Hop chét trung
gian tho thir nhit nay duoc hoa tan trong diclorometan (5mL), tiép d6
trifloroaxetic anhydrit dugc bd sung thanh hai phan (0,5mL mdi phan). Hén hop
phan tmg nay duoc rira bang dung dich nugec NaHCO3, va dugc tinh ché bang
cach sic ky silicagel dé tao ra hop chit trung gian thd thir hai, N-(2-(4-(3-cloro-4-
metoxyphenylamino)-pyrimidin-2-ylamino)phenyl)-2,2,2-trifloroaxetamit.

Dung dich cia hop chét trung gian thd tht hai (71mg, 0,16mmol) trong
axetonitril (2mL) dugc bd sung axit trifloroaxetic (0,5mL). Hn hop nay duge dun
noéng trong 10 vi séng & 180°C trong 1 gid va 45 phiit sau d6, UPLC cho thiy su
chuyén héa hoan toan. San phdm cubi duoc tinh ché bing céach sic ky silicagel dé

tao ra hop chit & muc 13 chit rin mau tring (40mg, 59%).
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'H NMR (500MHz, DMSO-dg) 8ppm 10,06 - 10,18 (m, 1H), 8,45 (d, J = 5,7 Hz,
1H), 8,02 (d, J = 8,2 Hz, 1H), 7,94 (d, = 7,3 Hz, 1H), 7,83 - 7,90 (m, 1H), 7,52 -
7,56 (m, T = 8,2, 8,2, 1,3 Hz, 1H), 7,50 (td, J = 7.9, 1,3 Hz, 1H), 7,43 (dd, J = 9,0,
2,7 Hz, 1H), 7,15 (d, J = 8,8 Hz, 1H), 6,86 (d, J = 6,0 Hz, 1H), 3,84 (s, 3H); MS
m/z 420 [M+H]".

Vidu 4
5-floro-N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin (Hop chét 43)

Fr BusSn Q
P KaCO3  HN I r
T

7
cl Cl

N EtOH PdClz(alyl) Q
Q-Phos

Ainvan

Budcel: Hon hop gdém 2,4-dicloro-5-floropyrimidin (1,00g, 5,99mmol), 4-
toluidin (642mg, 5,99mmo}l) va K,CO; (1,66g, 12,0mmol) trong EtOH (10mL)
duge khudy trong 18 gior & 50°C. Hon hop nay duogc loc qua Xelit va dugc tinh
ché bang cach sic ky trén cot dé tao ra 2-cloro-5-floro-N-p-tolylpyrimidin-4-amin
(1,19g, 84%).

Budc 2: Hbn hop gdm 2-cloro-5-floro-N-p-tolylpyrimidin-4-amin (165mg,

0,69mmol), 3-(tributylstannyl)-2-(triflorometyl)imidazo[ 1,2-a]pyridin (300mg,
0,63mmol), Q-Phos (13,5mg, 0,019mmol) va PdCl,(alyl) (6,9mg, 0,019mmol)
trong dioxan (1,5mL) dugc khudy trong 2 gid & 90°C. H3n hop nay dugc tinh ché
bang cach sic ky trén cot dé tao ra Hop chét dé muc (213mg, 80%).
'H NMR (500MHz, CLOFOM-d) 8ppm 9,24 - 9,29 (1H, m) 8,29 (1H, d, J=2,84
Hz) 7,66-7,71 (1H, m) 7,46 (2H, d, J=8,51 Hz) 7,31 (1H, ddd, J=9,14, 6,62, 1,26
Hz) 7,14 (2H, d, J=8,20 Hz) 6,82 - 6,89 (2H, m) 2,30 (3H, s); MS m/z 388,2
[M+H]".
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Céc hop chét bd sung c6 Cong thirc (I) hoic dang ciia n6 theo séng ché c6
thé duoc diéu ché theo Quy trinh ciia Vi du 4 bing cach thé cac nguyén liéu ban

d4u, cac chit phan tmg va cac diéu kién phan tng thich hop.

Hop | Tén & Dir liéu
chat

44 | 5-cloro-N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4-amin

'H NMR (500MHz, CLOFOM-d) 8ppm 9,34 - 9,42 (1H, m) 8,51 (1H, s)
7,80 (1H, dd, J=9,14, 0,95 Hz) 7.49 (2H, d, J=8,51 Hz) 7,41 (1H, ddd,
J=8,99, 6,78, 1,26 Hz) 7,20 - 7,27 (3H, m) 6,91 (1H, td, J=6,94, 1,26 Hz)
2,42 (3H, s); MS m/z 404,2 [M+H]"

Vidu5
- 2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin (Hop chét 68)

NBoc2 NBoc,
NH NBc /©’ NHz NS | \)N\
2 °% /& = PP
N (Boc)20 N FsC HN” "N~ cl + HN N CI
| —
cI” N"Tci  DMAP o NNel Ko
CF3 CF3

Budc 1. Hon hop gdm 2,6-dicloropyrimidin-4-amin (3,78g, 23,05mmol) va
DMAP (chét xuc tac) trong diclorometan (20mL) duge xir Iy bang di-tert-
butyldicacbonat (11,05g, 50,71mmol) & 0°C. Sau khi bd sung, hdn hop thu dugc
dugc khudy & nhiét d6 méi trudng qua dém. Hn hop nay duge rét vao nuée-da
(120mL) va dugc chiét bang diclorometan (150mL). Pha hitu co dugc téch ra,
dugc rira bang nude mudi (100mL), duoc 1am khd trén MgSO,, tiép d6 duge loc
va dliqc bbc hoi. Chit lidu tdn du dugc tach bing cach loc qua dém silicagel
(IOO'g) dé cho di-tert-butyl (2,6-dicloropyrimidin-4-yl)imidodicacbonat c6 dang
dau (7,55g, 90%).

Budc 2. Dung dich gbém di-tert-butyl (2,6-dicloropyrimidin-4-
yl)imidodicacbonat (1,75g, 4,8 1mmol) va 4-triflorometylanilin (775,0mg,
4,81mmol) trong THF (10mL) dugc xir ly bing dung dich kali tert-butoxit (1M
trong THF, 9,62mL, 9,62mmol) & -78°C. Hén hop nay dugc khudy va dé 4m téi

0°C trong khoang thdi gian trén 20 phiit. Sau d6, hdn hop ndy duge rét vao nude-
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da (120mL) va dugc chiét bing diclorometan (150mL). Pha hitu co dugc tach ra,
duoc rira bﬁng nude mudi (100mL), duoc 1am kho trén MgSOy, tiép do duoc loc
va duge bde hoi. Chit liéu tdn du dugc tich bang cach sic ky trén cdt silicagel
(bing cach rira giai bang hexan, sau d6 bang 2% etyl axetat-hexan) dé cho di-tert-
butyl 6-cloro-2-(4-(triflorometyl)phenylamino)pyrimidin-4-yliminodicacbonat
(750,0mg, hiéu suét: 32%), va (bing cach rira giai bing 4% etyl axetat-hexan) di-
tert-butyl 2-cloro-6-(4-(triflorometyl)phenylamino)pyrimidin-4-
yliminodicacbonat (1,08g, 46%).

NBocy
>N
PR NBoc, NH,
| HN"N” el
F 0 F //IF"I\KL /|N
' X x
N D — HN® NP7 )N rea HN N)\((N
| ct \N J N—4 Nt
= > /
N™ "NH;  acn /EN CFs \ 4 W
PAOACk,  CF, & CFs |
PPhs,
CsOAc,
DMA

Budc 3. 4-floropyridin-2-amin (8,57g, 76,44mmol) va cloroaxeton (12,99g,
71,67mmol) dugc tron so bd va duge khqu trong binh cau day tron loai 250mL &
0°C trong 15 phit. Hon hop thu dugc dugc pha lodng bing axetonitril (50mL) va
d& hdi luu qua dém. Axetonitril dugc 1am bdc hoi, va etyl ete (200mL) dugc bd
sung vao dé tao ra chét két tta, ma né duoc thu gom béng cach loc. Chét liéu rin
nay dugc phan bé trong hai 16p diclorometan (300mL) va dung dich NaHCO; bdo
hoa (250mL). Lép hitu co dugce tach ra, duge lam kho trén MgSO,, tiép d6 duoc
loc va dugc ¢d dudi 4p sudt giam. Chat lidu tdn du dugc tach bing céach sic ky
trén cOt silicagel (1: 1 etyl axetat-hexan) dé cho 6-floro-2-metylimidazo[1,2-
aJpyridin (5,20g, 46%) 1a chét rén két tinh.

'H NMR (500MHz, CLOFOM-d) 8ppm 7,95 - 7,99 (m, 1H), 7,46 (dd, J = 5,04,
9,77 Hz, 1H), 7,34 (s, 1H), 6,99 - 7,06 (m, 1H), 2,44 (d, J = 0,63 Hz, 3H); MS m/z
151,0 (100) [M+H]".

¢ Budc 4. Hon hop gdm 6-floro-2-metylimidazo[ 1,2-a]pyridin (445,0mg,
2,97mmol), di-tert-butyl 2-cloro-6-(4-(triﬂorometyl)phenylémino)pyrimidin-4-
yliminodicacbonat (1,0g, 5,78mmol), paladi (II) axetat (33,4mg, 0,149mmol),
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triphenylphosphin (46,7mg, 0,178mmol), xesi axetat (1,14g, 5,94mmol) va DMA ‘
(5mL) duoc loai khi bdi ba chu ky bom chan khong va suc N,, va sau d6 dugc gia
nhiét t&i 100°C trong 1 gi¢. Dung dich nay dugc lam lanh va dugc rét vao nude
(50mL), va hdn hop nay dugc chiét bang diclorometan. Phan chiét dugc 1am kho
trén MgSO,, tiép d6 duge loc va dugce co dudi ép sut giam. Chét liéu ton du dugc
nghién thanh bot cling véi etyl ete dé cho di-tert-butyl 2-(6-floro-2-
metylimidazo[1 ,2-a]pyridin-3 -y1)-6-(4-(triflorometyl)phenylamino)pyrimidin-4-
yliminodicacbonat (706,0mg, 83 %).

Budc 5. Dung dich cua di-tert-butyl 2-(6-floro-2-metylimidazo[1,2-

a]pyridin-3-yl)-6-(4-(triflorometyl)phenylamino)pyrimidin-4-yliminodicacbonat
(140mg, 0,24mmol) trong diclorometan (2mL) duoc xir Iy bang TFA (0,4mL) &
0°C. Hdn hop thu dugc duge khudy & nhiét 46 méi truong trong 4 gir. Dung mdi
dugc c6 dudi 4p suat giam, va chét liéu tén du dugc phan b trong hai 16p etyl
axetat va dung dich NaHCOj3; bdo hoa. Lép hiru co duge tach ra, duge lam kho
trén MgSO,, tiép d6 dugc loc va dugc bdc hoi. Chét liéu ton du dugc nghién
thanh bot ciing vdi etyl ete dé cho Hop chét dé muc 13 chétfén mau tring
(87,0ﬁ1g, 87%). Piém néng chay: 209-211°C.
'H NMR (500MHz, axeton-dg) Sppm 10,40 (dd, J = 2,21, 5,36 Hz, 1H), 8,88 (s,
1H), 8,11 - 8,27 (m, 1H), 7,78-7,85 (m, 1H), 7,74 (d, J = 8,83 Hz, 2H), 7,69 (d, J
= 8,83 Hz, 2H), 6,47 (br. s., 2H), 6,03 (s, 1H), 2,93 (s, 3H); MS m/z 403,5 (100)
[M+H]", 404,4 (30). _

Céc hop chét bd sung c6 Cong thuc (I) hosic dang ctia n6 theo sang ché co
thé dugc didu ché theo Quy trinh cia Vi du 5 bang cach thé cic nguyén liéu ban
dau, cac chit phan tng va céac diéu kién phéan tmg thich hop.

Hop | Tén & Dit lidu
chit
65 | N-[4-(diflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-
3-yl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 9,67 (ddd, J = 1,10, 1,26, 7,09 Hz,
1H), 8,40 (s, 1H), 7,73 (td, J = 1,10, 9,14 Hz, 1H), 7,59 - 7,66 (d, J = 9,1
Hz, 2H), 7,51 (ddd, J = 1,26, 6,94, 9,14 Hz, 1H), 7,15 -7,23 (d,J =9,1
Hz, 2H), 6,80 - 7,10 (t, J = 75,00 Hz, 1H), 7,05 - 7,12 (m, 1H), 6,11 (br.
s., 2H), 5,96 (s, 1H); MS m/z 437,3 [M+H]"
66 | 2-[2-(triflorometyl)imidazo|1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
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chat

Tén & Dit liéu

diém nong chay: 203-205 °C; MS m/z 439,4 [M+H]"

67

N-[4-(triflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-
3-yl]pyrimidin-4,6-diamin .
diém néng chay: 199-202°C; MS m/z 455,3 [M+H]"

69

N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metylimidazo[1,2-a]pyridin-
3-yDpyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 10,41 (dd, J = 2,21, 5,36 Hz, 1H),
8,57 (s, 1H), 8,19 (s, 1H), 7,71 - 7,89 (m, 1H), 7,53 (d, J = 9,77 Hz, 2H),
7,20 - 7,26 (d, J = 9,77 Hz, 2H), 6,81 - 7,11 (t, J = 75,00 Hz, 1H), 6,36
(br, s., 2H), 5,91 (s, 1H), 2,91 (s, 3H); diém nong chay: 136-138°C; MS
m/z 401,5 [M+H]"

75

2-(2-xyclopropyl-6-floimidazo[1,2-a]pyridin-3-yl)-N-[4-
(diflorometoxy)-3-florophenyl]pyrimidin-4,6-diamin

"H NMR (500MHz, DMSO-ds) Sppm 10,06 (dd, J = 2,21, 5,99 Hz, 1H),
9,28 (s, 1H), 7,70 - 7,87 (m, 1H), 7,58 (dd, J = 5,52, 9,62 Hz, 1H), 7,41
(ddd, J=2,68, 7,72, 9,77 Hz, 1H), 6,98-7,28 (t, J = 75,00 Hz, 1H), 7,24 -
7,32 (m, 1H), 7,18-7,24 (m, 1H), 6,73 (s, 2H), 5,72 (s, 1H), 3,42 - 3,56
(m, 1H), 0,89 - 1,11 (m, 4H); diém néng chay: 198-200 °C; MS m/z
445.5 [M+H]"

84

[3-(4-amino-6-{[4-(triflorometyl)phenyl]amino } pyrimidin-2-yl)-6-
floimidazo[1,2-a]pyridin-2-ylJmetanol

'H NMR (500MHz, METANOL-d,) 8ppm 9,36 - 9,77 (m, 1 H), 7,90 -
7,97 (m, 2 H), 7,59 - 7,69 (m, 1 H), 7,50 - 7,55 (m, 2 H), 7.- 7,45 (m, 1
H), 6,55 - 6,58 (m, 1 H), 4,86 (s, 2 H); MS m/z 419,1 [M+H]"

100

2-(6-floro-2-metylimidazol[ 1,2-a]pyrimidin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-d¢) Sppm 10,45 (dd, J = 2,84, 5,67 Hz, 1H),
9,46 (s, 1H), 8,76 (d, J = 2,84 Hz, 1H), 7,72 (d, J = 8,51 Hz, 2H), 7,64
(d, J = 8,51 Hz, 2H), 6,82 (s, 2H), 5,79 (s, 1H), 2,84 (s, 3H); diém néng
chay: 256-258°C; MS m/z 404,3 [M+H]".

Vidu6

2-(6-floro-2-metyl-1H-benzimidazol-1-y1)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin (Hop chit 71)

HN

CF;

NBoc, NBoc,

f” j@L ILLQ__

NO2 pg/c (10%),

MeOH,
szdbas
XPhos, EtOAc
dioxan
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NBoc; F NBoc, NH,
f“ EtC( OMe) f\ )\ ~ );N\
| 3 /(
N\ N NG
HN N/k” - N

NH, C,HsCOOH, 20% TFA:DCM
ACN

Budce 1: Hon hop gdm 5-floro-2-nitroanilin (156,2mg, l,OOmmol), ), di-

CF3

tert-butyl 2-cloro-6-(4-(triflorometyl)phenylamino)pyrimidin-4-
yliminodicacbonat (480,0mg, 0,98mmol), 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl (Xphos) (56,1mg, 0,1mmol), tris(dibenzylidenaxeton)
dipaladi(0) (53,8mg, 0,05mmol) va kali phosphat (625,0mg, 2,95mmol) trong
dioxan (2mL) dugc loaji khi béi 'ba‘t'chu ky bom chan khong va suc N, va sau d6
dugc gia nhiét téi 100°C trong 2 gio. Dung dich nay dugc lam lanh va dugc rét
" vao nuée (10mL), va hdn hop nay dugce chibt bing etyl axetat (15mL). Phan chiét
dugc 1am kho trén MgSOy,, tiép d6 duoc loc va duk_rc bdc hoi. Chét liéu tdn du
duoc tach bing ééch sic ky trén cot (rira giai bang 1:1 diclorometan:hexan, tiép
d6 1:2 etyl axetat:diclorometan) dé cho di-tert-butyl 2-(5-floro-2-
nitrophenylamino)-6-(4-(triﬂorometyl)phenylamino)pyrimidin-4-
-yliminodicacbonat (483,0mg, 81%).

Budc 2: Binh phan tmg 4p luc dugc nap di-tert-butyl 2-(5-floro-2-
nitrophenylamino)-6-(4-(triflorometyl)phenylamino)pyrimidin-4-
yliminodicacbonat (483,0mg), Pd/C (10%, wet, 48,0mg) va 1:1 etyl
axetat:metanol (SmL) dugc dit trén may l4c Parr. Hon hop nay duge loai khi béi
ba chu ky bom chan khong va suc N,. Binh phan tng nay dugc tao 4p t6i 40psi
(275790 Pa) hydro va l4c trong 2 gid. Than duoc loai bé bang cach loc, va dung
moi duge 1am bde hoi dé tao ra di-tert-butyl 2-(2-amino-5-florophenylamino)-6-
(4-(triflorometyl)phenylamino)-pyrimidin-4-yliminodicacbonat. Chét liéu ton du
duoc sir dung trong bude tiép theo ma khéng can tinh ché tiép. MS m/z 579,6
(100) [M+H]", 580,6 (40).

" Buéc 3: Hon hop gbm di-tert-butyl 2-(2-amino-5-florophenylamino)-6-(4-
(triflorometyl)-phenylamino)pyrimidin-4-yliminodicacbonat (365,0mg,
0,63mmol), trietyl hodcthoaxetat (306,0mg, 1,89mmol), axit p-toluensulfonic
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(5,0mg, 0,025mmol) va etanol (2,0mL) dugc gia nhiét téi hdi luu trong 2 gid. Sau
khi 1am mat, hdn hop nay duge phan bd trong hai 16p diclorometan (20mL) va
dung dich NaHCO; bdo hoa (10mL). Pha hitu co dugc rira bang nudce mudi
| (10mL), duge 1am khd trén MgSO,, tiép d6 duoc loc va duge bbe hoi. Chét liéu
tdn du duoc nghién thanh bdt cling véi etyl ete dé cho di-tert-butyl 2-(6-floro-2-
metyl-1H-benzo[d]imidazol-1-y1)-6-(4-(triflorometyl)phenylamino)pyrimidin-4-
yliminodicacbonat (316,0mg, 83%). MS m/z 603,6 (100) [M+H]", 604,6 (40).
Budce 4: Dung dich cia san phdm (316,0mg, 0,52mmol) trong diclorometan
(3mL) dugc xir Iy bing TFA (1mL) & 0°C. Hon hop thu duge dugc khudy & nhiét
do moi truong trong 4 gid. Dung mdi dugce lam bbc hoi, va chét liéu tdn du duoc
nghién thanh bot cling véi etyl ete dé cho Hop chét dé muc 13 chit rfin mau tring
(152,0mg, 73%). Diém néng chay: 253 - 255°C.
'H NMR (500MHz, DMSO-d¢) 8ppm 9,72 (s, 1H), 8,00 (d, J = 8,51 Hz, 2H), 7,52
- 7,69 (m, 3H), 7,45 (dd, J = 1,89, 9,14 Hz, 1H), 7,01 - 7,24 (m, 3H), 6,20 (s, 1H),
2,66 (s, 3H); MS m/z 403,3 (100) [M+H]".
Cac hop chét bd sung c6 Cong thirc (I) hoic dang ciia né theo sang ché c6 thé
duoc didu ché theo Quy trinh cia Vi du 6 bing cach thé cic nguyén liéu ban dau,

cac chit phan tng va cac diéu kién phan tng thich hop.

H(_):p Tén & Dir li€u
chat

93 | 2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-dg) Sppm 9,76 (s, 1H), 8,19 (d, J = 1,9 Hz,
1H), 7,74 (d, J = 8,5 Hz, 2H), 7,64 (d, J = 8,5 Hz, 2H), 7,60 (d, J = 8,5
Hz, 1H), 7,27 (dd, J = 8,5, 1,9 Hz, 1H), 7,02 (br. s., 2H), 5,90 (s, 1H),
2,83 (s, 3H); MS m/z 419,8 [M+H]"

72 | N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-dg) Sppm 9,25 (s, 1H), 7,99 (dd, J = 2,21,
10,09 Hz, 1H), 7,56 (dd, J = 5,04, 8,83 Hz, 1H), 7,48 (d, J = 8,83 Hz,
2H), 7,00 - 7,30 (t, J = 75,00 Hz, 1H), 7,12 - 7,19 (m, 2H), 7,07 (dt, J =
2,36, 9,06 Hz, 1H), 6,84 (br. s., 2H), 5,74 (s, 1H), 2,80 (s, 3H); diém
néng chay: 168-170 °C; MS m/z 401,5 [M+H]"

76 | N-[4-(diflorometoxy)-3-florophenyl]-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
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Hop | Tén & Dir lidu
chit
'H NMR (500MHz, DMSO-dg) Sppm 9,47 (s, 1H), 7,96 (d, J = 9,14 Hz,
1H), 7,66 (d, J = 12,93 Hz, 1H), 7,57 (dd, J = 5,04, 8,20 Hz, 1H), 7,00 -
7,28 (t, J = 70,00 Hz, 1H), 7,27 - 7,39 (m, 1H), 7,23 (d, J = 8,51 Hz, 1H),
7,08 (t, J = 8,20 Hz, 1H), 6,94 (br. s., 2H), 5,80 (s, 1H), 2,50 (br. s., 3H);
didm nong chay: 182-183°C; MS m/z 419,4 [M+H]" ’
77 | N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-6-floro-1H-benzimidazol-
1-yl)pyrimidin-4,6-diamin V
'H NMR (500MHz, DMSO-d¢) Sppm 9,47 (br. s., 1H), 7,90 (d, J = 9,14
Hz, 1H), 7,50 - 7,74 (m, 2H), 7,29 (d, J = 5,04 Hz, 1H), 7,00 - 7,28 (t,J =
70,00 Hz, 1H), 7,22 (d, J = 8,20 Hz, 1H), 7,09 (d, J = 7,88 Hz, 1H), 6,93
(br. s., 2H), 5,80 (s, 1H), 3,27 (m,2H), 1,28 (t J = 6,62 Hz, 3H); diém
néng chay: 156-158°C; MS m/z 433,5 [M+H]"
81 | 2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-ds) Sppm 9,64 (s, 1H), 7,89 (dd, J = 2,52,
10,09 Hz, 1H), 7,70 (d, J = 8,20 Hz, 2H), 7,58-7,66 (m, 3H), 7,05 - 7,13
(m, 1H), 6,98 (br. s., 2H), 5,88 (s, 1H), 3,28 (q, J = 7,46 Hz, 2H), 1,28 (4,
J=17,57 Hz, 3H); diém néng chay: 201-203°C; MS m/z 417,2 [M+H]"
96 | 2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 9,11 (br. s, 1H), 8,27 (d, ] = 2,2 Hz,
1H), 7,78 (dd, J = 13,9, 1,6 Hz, 1H), 7,65 (t, J = 8,5 Hz, 1H), 7,56 (d, ] =
8,5 Hz, 1H), 7,49 (d, J = 8,8 Hz, 1H), 7,25 (dd, J = 8,5, 1.9 Hz, 1H), 6,57
(br. s., 2H), 6,07 (s, 1H), 2,87 (s, 3H); MS m/z 437,8 [M+H]"
97 | 2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin
THNMR (500MHz, axeton-dg) dppm 8,56 (br. s, 1H), 8,32 (d, ] = 2,2 Hz,
1H), 7,56 (dd, J = 6,6, 2,2 Hz, 2H), 7,53 (d, J = 8,8 Hz, 1H), 7,23 (dd, J =
8,5, 2,2 Hz, 1H), 7,20 (dd, J = 6,6, 2,2 Hz, 2H), 6,94 (t, ] = 74,7 Hz, 1H),
6,35 (br. s., 2H), 5,91 (s, 1H), 2,85 (s, 3H); MS m/z 418,0 [M+H]"
98 | 2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
"H NMR (500MHz, DMSO-dg) Sppm 9,94 (br. s, 1H), 8,10 (d, J = 8,7
Hz, 1H), 7,82 (dd, J = 14,3, 1,4 Hz, 1H), 7,67 (d, J = 2,0 Hz, 1H), 7,65 (d,
| T=28,7Hz, 1H), 7,42 (dd, J = 8,7, 1,1 Hz, 1H), 7,27 (dd, J = 8,7, 2,0 Hz,
1H), 7,10 (br. s, 2H), 5,93 (s, 1H), 2,83 (s, 3H); MS m/z 437,8 [M+H]"
99 | 2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-ds) Sppm 8,99 (br. s, 1H), 8,72 (d, J = 8,8
Hz, 1H), 8,03 (d, J = 2,5 Hz, 1H), 8,00 - 8,03 (m, 2H), 7,65 - 7,67 (m,
2H), 7,64 (dd, I = 8.8, 2,2 Hz, 1H), 7,42 (t, ] = 75,0 Hz, 1H), 6,79 (br. s.,
2H), 6,38 (s, 1H), 3,32 (s, 3H); MS m/z 417,8 [M+H]"
144 | N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-

yl)pyrimidin-4,6-diamin
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Horp Tén & Dir liéu
chat

'H NMR (500MHz, DMSO-ds) 8ppm 9,25 (s, 1H), 7,84 - 8,12 (m, 1H),
7,60 (dd, J = 5,04, 8,51 Hz, 1H), 7,49 (d, J = 8,83 Hz, 2H), 7,01 - 7,31 (t,
J =175,00 Hz, 1H), 7,15 (d, J = 8,20 Hz, 2H), 7,04 - 7,13 (m, 1H), 6,84
(br. s., 2H), 5,76 (s, 1H), 3,28 (q, J = 7,25 Hz, 2H), 1,28 (t, ] = 7,41 Hz,
3H); diém néng chay: 166-168°C; MS m/z 415,4 [M+H]"

V1 du7
2 -(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin (Hop chét 82)

NBocy NBocz F NH2

[>_ﬂ\ ﬁN PTSA (cat.), ka
[ M CN |
Jfk J§ J<) oS, s 3 [
NH, EtN,DCM HNXO © Q

CF3 CFs3

Budc 1: Dung dich gdm di-tert-butyl 2-(2-amino-5-florophenylamino)-6-
(4-(triflorometyl)-phenylamino)pyrimidin-4-yliminodicacbonat (212,0mg,
0,37mmol), trietylamin (42,0mg, 0,41 mmol) trong diclorometan (2mL) duogc bb
sung xyclopropancacbonyl clorua (38,3mg, 0,37mmol) & 0°C. Hén hop nay duoc
khudy & nhiét d6 méi truong frong 3 gid, tiép d6 dugc phan b trong hai 16p
diclqrometan va nuédc. Pha hitu co dugc rira béng nude mudi, duge 1am kho trén
i MgSO4,,tiép,dé duoc loc va duge 1am bée hoi dé tao ra di-tert-butyl 2-(2-
(xyclopropancarboxamido)-5-florophenylamino)-6-(4-
(triflorometyl)phenylamino)-pyrimidin-4-yliminodicacbonat. Chat rin ton du
dugc sir dung ludn trong buéc tiép theo ma khong cén tinh ché tiép.

Budc 2: Hon hop gdm chét liéu thd di-tert-butyl 2-(2-
(xyclopropancarboxamido)-5-florophenylamino)-6-(4-
(triflorometyl)phenylamino)-pyrimidin-4-yliminodicacbonat, axit p-toluensulfonic
(7,0mg, 0,037mmol) va axetonitril (3mL) dugc gia nhiét trong 10 vi séng & 180°C
trong 30 phtit. Hon hop nay dugc phan bd trong hai 16p etyl axetat va dung dich
NaHCO; bdo hoa. Pha hitu co dugc rira bé.ng nuée mubi, duge 1lam kho trén

MgSOy, tiép d6 dugc loc va dugc bbe hoi. Chét liéu tdn du duge tach bang cach
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sdc ky trén cot silicagel (rira giai bing 1:1 diclorometan:hexan, tiép d6

1:5meOH:50% etyl axetat trong diclorometan) dé cho Hop chét d& muc (103,0mg,
65% trong hai bugc). Piém néng chay: 203-206°C.

'H NMR (500MHz, DMSO-dg) dppm 9,49 - 9,59 (m, 1H), 7,70 (td, J = 1,00,
13,24 Hz, 1H), 7,64 (d, J = 8,57 Hz, 2H), 7,49 (d, J = 8,57 Hz, 2H), 7,36-7,42 (m,
1H), 6,91 - 6,97 (m, 1H), 6,88 (br. s, 2H), 5,77 (s, 1H), 2,88 - 3,01 (m, 1H), 0,97 -
1,05 (m, 2H), 0,86 - 0,95 (m, 2H); MS m/z 429,2 (100) [M+H]", 430,2 (20).

Céc hop chét bd sung c6 Cong thirc (I) hodc dang cia né theo sang ché ¢6

th8 dugc didu ché theo Quy trinh cta Vi du 7 bing cich thé cac nguyén liéu ban

dAu, cac chit phan g va céc diéu kién phan tmg thich hop.

Hop | Tén & Dit licu

chét

78 | 2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-
3-florophenyl]pyrimidin-4,6-diamin
"H NMR (500MHz, DMSO-dg) Sppm 9,53 (s, 1H), 7,70 - 7,95 (m, 2H),
7,52 (dd, J = 5,04, 8,83 Hz, 1H), 7,28 (d, J = 2,52 Hz, 1H), 6,98-7,26 (t,
J =70,00 Hz, 1H), 7,22 (m, 1H), 7,03 - 7,09 (m, 1H), 6,98 (br. s, 2H),

15,82 (s, 1H), 3,07 (m, 1H), 1,10 - 1,15 (m, 2H), 1,01 - 1,08 (m, 2H);

diém noéng chay: 186-188°C; MS m/z 445,5 [M+H]"

83 | 2-(2-xyclopropyl-5-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-ds) ppm 9,69 (s, 1H), 7,96 (d, J = 5,04,
8,83 Hz, 1H), 7,79 (d, J = 8,51 Hz, 2H), 7,61 (d, J = 8,51 Hz, 2H), 7,34
(dd, J = 2,52, 9,46 Hz, 1H), 6,93 - 7,09 (m, 3H), 5,78 - 5,93 (m, 1H),
3,02 (s, 1H), 1,13-1,19 (m, 2H), 1,04 - 1,08 (m, 2H); MS m/z 429,2
[M+H]"

143 | 2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-dg) 8ppm 9,30 (s, 1H), 7,83 - 7,90 (m, 1H),
7,54 (d, J = 8,83 Hz, 3H), 7,00 - 7,30 (t, J = 75,00 Hz, 1H), 7,11 - 7,18
(m, 2H), 7,02 - 7,10 (m, 1H), 6,83 - 6,92 (m, 2H), 5,78 (s, 1H), 3,08 -
3,20 (m, 1H), 1,09 - 1,14 (m, 2H), 0,99 - 1,07 (m, 2H); diém néng chay:
175-177 °C; MS m/z 427,2 [M+H]"

145 | N-[4-(diflorometoxy)phenyl]-2-[2-(diflorometyl)-6-floro-1H-

benzimidazol-1-yl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-dq) Sppm 9,32 (s, 1H), 8,36 (dd, J = 1,89,
10,09 Hz, 1H), 7,95 - 8,16 (t, J = 52,5 Hz, 1H), 7,85 (dd, J = 5,04, 8,83
Hz, 1H), 7,44 (d, J = 8,83 Hz, 2H), 7,04 - 7,34 (t, J = 75,00 Hz, 1H),
7,27 (dt, J = 2,36, 9,06 Hz, 1H), 7,20 (d, J = 8,83 Hz, 2H), 6,98 (br. s.,
2H), 5,76 (s, 1H); diém nong chay: 114-115 °C; MS m/z 437,4 [M+H]+
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Hop | Tén & Dit li€u
chét

149 | 2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-dg) ppm 9,70 (s, 1H), 7,92 - 7,97 (m, 1H),
7,81 (d, J=8,51 Hz, 2H), 7,60 (d, J = 8,51 Hz, 2H), 7,50 - 7,55 (m, 1H),
7,19 (ddd, J = 1,58, 5,04, 7,25 Hz, 2H), 7,00 (br. s., 2H), 5,90 (s, 1H),
2,94 - 3,03 (m, 1H), 1,15 (m, 2H), 1,05 (m, 2H); diém néng chay: 199-
201°C; MS m/z 411,3 [M+H]"

150 | 2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-ds) Sppm 9,66 (s, 1H), 8,09 - 8,20 (m, 1H),
7,73 (d,J = 8,51 Hz, 2H), 7,67 - 7,71 (m, 1H), 7,63 (d, ] = 8,51 Hz, 2H),
7,26-7,31 (m, 2H), 6,97 (br. s., 2H), 5,87 (s, 1H), 5,04 (s, 2H), 3,25 (s,
3H); diém néng chay: 212-213°C; MS m/z 415,4 [M+H]"

151 | 2-[2-(propan-2-yl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-dg) ppm 9,69 (s, 1H), 7,85 - 7,91 (m, 1H),
7,74 (d, J = 8,83 Hz, 2H), 7,61 - 7,65 (m, 1H), 7,59 (d, J = 8,83 Hz, 2H),
7,17 - 7,25 (m, 2H), 6,95 (s, 2H), 5,90 (s, 1H), 3,96 - 4,08 (m, 1H), 1,29
(d, T = 6,94 Hz, 6H); diém nong chay: 216-218°C; MS m/z 4134
[M+H]"

152 | 2-[2-(diflorometyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-ds) 8ppm 9,71 (s, 1H), 8,36 - 8,52 (m, 1H),
7,89 - 8,11 (t, T = 55,00 Hz, 1H), 7,80 - 7,87 (m, 1H), 7,68 (m. 4H), 7,35
- 7,48 (m, 2H), 6,92 - 7,20 (m, 2H), 5,91 (s, 1H); diém néng chay: 187-
188°C; MS m/z 421,4 [M+H]"

Vidu8
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metoxyphenyl)pyrimidin-4,6-
diamin (Hop chit 265)
F
' | F
\ N
H2 Pd/C N
(A f A
O,' \\O 20%DMF:THF EtOAc H
NH
NatOAm 2
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Buéc 1: Hon hop gém 5-floro-2-nitroanilin (8,16g, 35,93mmol), 4,6-
dicloro-2-(metylsulfonyl)pyrimidin (5,06g, 32,6 7mmol), THF (50mL) va DMF
(12mL) duge bd sung timg giot natri tert-pentoxit (2,5m trong THF, 28,6mL,
71,5mmol) & -78°C. Hon hop nay dugc khudy & -78°C trong 30 phit , tiép d6
da/muée (300mL) duge bd sung dé tao ra chat két tia. Chét liéu rin duoc thu gom
bang cach loc, tiép d6 dugc ria bang nudc va hexan dé cho 4,6-dicldro—N—(5-
ﬂoro-2-nitrophenyl)pyrimidin—2-amin (9.32g, 95%).

Budc 2: Binh céu loai 250mL dugc nap 4,6-dicloro-N-(5-floro-2-
nitrophenyl)pyrimidin-27-7amin (6,35 g, 21,03mmol), Pd/C (10%, wet, 635,0mg) va
etyl axetat (50mL) dugc loai khi bdi ba chu ky bom chan khong va suc Ny, va sau
d6 nap hydro tir binh ciu hydro. Hon hop nay dugc khudy & nhiét do méi trudong
trong 16 gio. Than dugc loai bé bing cach loc, va dung méi dugc 1am bbc hoi.
Chét liéu tén du dugc rira bing hexan dé cho N'-(4,6-dicloropyrimidin-2-y1)-5-
florobenzen-1,2-diamin 13 chét rin mau tring (5,55g, 97%). .

Budc 3: Hon hop gdm N'-(4,6-dicloropyrimidin-2-yl)-5-florobenzen-1,2-
diamin (2,57g, 9,47mmol), trietyl hoacthoaxetat (6,06g, 37,87mmol), axit axetic
(6mL) va axetonitril (30mL) dwoc khudy & nhiét d6 méi trudng trong 18 gid.
Dung%\dich NaHCO; bdo hoa duge bd sung vao hdn hop nay timg phin mét & 0°C,
cling v6i su sii bot ctia hdn hop. Dung dich nay dugc bd sung vao hén hop cho
dén khi dimg sui bot. Sau d6, san phdm duoc chiét bing etyl axetat. Pha hitu co
duoc ria b%mg nude mubi, dugc lam kho trén MgSO,, tiép d6 duogc loc va duoc
béc hoi. Chét liéu tén du dwoc rira bing hexan dé cho 1-(4,6-dicloropyrimidin-2-
yl)-6-floro-2-metyl-1H-benzo[d]imidazol 13 chit rin mau ndu (2,41g, 86%).

Budc 4: Hon hop gém 1-(4,6-dicloropyrimidin-2-y1)-6-floro-2-metyl-1H-
benzo[d]imidazol (150,0mg, 0,51mmol), 4-metoxyanilin (125,0mg, 1,01mmol) va
axetonitril (1mL) dugc khudy & 80°C trong 18 gid. Sau khi 1am mat, etyl ete duoc
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bd sung vao hdn hop nay dé tao ra 6-cloro-2-(6-floro-2-metyl-1H-
benzo[d]imidazol-1-y1)-N-(4-metoxyphenyl)pyrimidin-4-amin & dang chét két
tia, n6 duogc tach béng cach loc . _

Budc 5: 6-cloro-2-(6-floro-2-metyl-1H-benzo[d]imidazol-1-yl)-N-(4-
metoxyphenyl)-pyrimidin-4-amin dugc bd sung DMSO (2mL) va NH,OH (27%,
0,1mL). Hn hop phan tng ndy dugc day kin, duge dit trong 16 vi séng va dugc
gia nhiét & 170°C trong 1 gid. Hon hop phan tng nay dugc phéan b trong hai 16p
etyl axetat va nude. Pha hiru co duoc rira bing nude (2 x 20mL) va nuéce mudbi,
tiép d6 duoc 1am kho trén MgSO, va duoc loc qua dém silicagel (10g). Dung moi
duoc 1am bbe hoi, va chét 1iéu ton du duge nghién thanh bot cung véi
diclorometan d& cho Hop chét d& muc 12 chit rin mau tring (161,0mg, 88%).
Diém néng chay: 193-195°C.
'H NMR (500MHz, axeton-dg) dppm 8,74 (s, 1H), 8,11 (dd, J = 2,52, 10,40 Hi,
1H), 7,52 (dd, J = 5,20, 8,67 Hz, 1H), 7,34 - 7,43 (d,J = 9,14 Hz, 2H), 7,01 (d,J =
2,84 Hz, 1H), 6,94 (d, J = 9,14 Hz, 2H), 6,49 (br. s., 2H), 5,76 (s, 1H), 3,79 (s,
3H), 2,84 (s, 3H); MS m/z 365,0 (100) [M+H]".

Céc hop chit bd sung c6 Cong thirc (I) hodic dang ciia né theo sang ché co
thé dugc diéu ché theo Quy trinh cta Vi du 8 bing cach thé cic nguyén liéu ban
dAu, cac chét_phén g va cac diéu kién phan tmg thich hop. |

Hop | Tén & Dit li€u

chét
52 | 2-{[6-{[4-(diflorometoxy)phenyl]amino}-2-(2-metyl-1H-benzimidazol-- -
1-yl)pyrimidin-4-yl]amino}etanol

'H NMR (500MHz, Metanol-ds) dppm 8,17 (1H, dd, J = 7,2, 1,5 Hz),

7,59 (1H, dd, I =7,2, 1,5 Hz), 7,51 (2H, d, ] =9 Hz), 7,28 (1H, m), 7,13

(2H, d,J =9 Hz), 6,78 (1H, t, J = 75 Hz), 5,81 (1H, s), 3,75 2H, t,J =6

Hz), 3,53 (2H, br), 2,89 (3H, s); MS m/z 427,1 [M+H]"

57 | 2-{[2-(2-metyl-1H-benzimidazol-1-yl)-6-{[4-

(triflorometyl)phenyl]amino} pyrimidin-4-yl]Jamino } etanol

'H NMR (500MHz, Metanol-d;) 8ppm 8,13 (1H, d, J = 7,5 Hz), 7,71

(2H,d,J=7,5Hz), 7,6 (1H, dd, ] =9, 1 Hz), 7,56 (2H, d, J = 9 Hz), 7,27

(1H, m), 7,13 (2H, d, J =9 Hz), 5,91 (1H, s), 3,76 (2H, t, J = 6 Hz), 3,55

(2H, br), 2,89 (3H, s); MS m/z 429,2 [M+H]"

58 | N*-(2-metoxyetyl)-2-(2-metyl- 1H-benzimidazol-1-y1)-N°-[4-

(triflorometyl)phenyl]pyrimidin-4,6-diamin
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"H NMR (Metanol-d,) dppm 8,15 (1H, d, J = 8 Hz), 7,67 (2H, d, J =8,5
Hz), 7,59 (1H, d, ] = 8 Hz), 7,53 (2H, d, J = 8,5 Hz), 7,26 (1H, m), 5,87
(1H, s), 3,58 (4H, br), 3,38 (3H, 5).2,87 (3H, s); MS m/z 443,1 [M+H]"

59 | N*-[4-(diflorometoxy)phenyl]-N°-(2-metoxyetyl)-2-(2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
'H NMR (500MHz, Metanol-d,) 8ppm 8,06 (1H, d, J = 7 Hz), 7,47 (1H,
m), 7,38 (2H, d, J = 9 Hz), 7,15 (1H, m), 7,00 (2H, d, J = 9 Hz), 5,68

: (1H, s), 3,28 (3H, s), 2,76 (3H, s); MS m/z 441,1 [M+H]"

63 | 2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin _
'H NMR (500MHz, Metanol-d,) 8ppm 8,13 (1H, m), 7,73 (2H, d, J = 8.5
Hz), 7,61 (1H, m), 7,58 (2H, d, J = 8,5 Hz), 7,29 (2H, m), 5,95 (1H, s),
2,89 (3H, s); MS m/z 385,1 [M+H]"

64 | 2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
"H NMR (500MHz, Metanol-d,) dppm 8,19 (1H, dd, J = 11, 7,5 Hz),
7,67 2H, d,J=8,5Hz), 7,6 (2H, d, ] =8,5 Hz), 7,43 (1H,dd, J=11,7,5
Hz), 5,93 (1H, s), 2,9 (3H, s); MS m/z 421,1 [M+H]" -

73 | 2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, Metanol-d,) dppm 8,61 (1H, dd, J = 8, 1,5 Hz), 8,39
(1H, d,J=4Hz), 7,65 2H, d, ] = 8,5 Hz), 7,57 (2H, d, J = 8,5 Hz), 7,28
(1H, dd, J = 8, 4 Hz), 5,91 (1H, s), 2,97 (3H, 5); MS m/z 386,2 [M+H]"

74 | 2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, Metanol-d4) dppm 8,04 (1H, dd, J = 11, 7,5 Hz),
7,54 (1H, dd, J = 13,5, 1,5 Hz), 7,44 (1H, t, J = 8,5 Hz), 7,32 (1H, dd, ] =
11, 7,5 Hz), 7,24 (1H, dd, J = 13,5, 1,5 Hz), 5,81 (1H, s), 2,78 (3H, s);
MS m/z 439,1 [M+H]"

79 | N-[4-(triflorometyl)phenyl]-2-(2.5.6-trimetyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-dg) 8ppm 9,63 (s, 1H), 7,91 (s, 1H), 7,77
(d(AB), J = 8,8 Hz, 2H), 7,63 (d(AB), J = 7,9 Hz, 2H), 7,34 (s, 1H), 6,92
(br. s., 2H), 5,85 (s, 1H), 2,79 (s, 3H), 2,31 (s, 3H), 2,26 (s, 3H); MS m/z

| 413,0 [M+H]"

80 | N-[3-floro-4-(triflorometyl)phenyl]-2-(2-metyl- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-d) 8ppm 9,90 (s, 1H), 8,05 - 8,10 (m, 1H),
7,89 (d, J = 14,2 Hz, 1H), 7,65 (t, J = 8,7 Hz, 1H), 7,57 - 7,62 (m, 1H),
7,41 (d, J = 8,5 Hz, 1H), 7,20 - 7,28 (m, 2H), 7,05 (br. s, 1H), 5,91 (s,
1H), 2,82 (s, 3H); MS m/z 403,1 [M+H]"

85 | 2-(6-bromo-2-metyl-1H-benzimidazol-1-yl)-N-[4-

(triflorometyl)phenyl]pyrimidin-4,6-diamin
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'H NMR (500MHz, DMSO-dg) 8ppm 9,68 (s, 1H), 8,31 (d, J = 1,6 Hz,
1H), 7,73 (d(AB), J = 8,2 Hz, 2H), 7,65 (d(AB), J = 8,5 Hz, 2H), 7,55 (d,
J = 28,5 Hz, 1H), 7,39 (dd, J = 8,5, 1,9 Hz, 1H), 6,97 - 7,07 (m, 2H), 5,87
(s, 1H), 2,83 (s, 3H); MS m/z 463,0 [M+H]"
86 | 2-(2,6-dimetyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-dg) dppm 9,63 (s, 1H), 7, 88 (s, 1H), 7,74
(d(AB), J = 8,5 Hz, 2H), 7,61 (d(AB), J = 8,5 Hz, 2H), 7,44 (d, J = 8,2
Hz, 1H), 7,04 (dd, J = 8,2, 1,3 Hz, 1H), 6,93 (br. s., 2H), 5,84 (s, 1H),
2,77 (s, 3H), 2,34 (s, 3H); MS m/z 339,0 [M+H]"
87 | 2-(6-etyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-d¢) dppm 9,68 (s, 1H), 7,89 (s, 1H), 7,77
(d(AB), J = 8,5 Hz, 2H), 7,61 (d(AB), J = 8,8 Hz, 2H), 7,52 (d, ] = 8,2
Hz, 1H), 7,10 (dd, J = 8,2, 1,3 Hz, 1H), 6,95 (br. s., 2H), 5,86 (s, 1H),
2,81 (s, 3H), 2,64 (q, ] = 7,6 Hz, 2H), 1,15 (t, ] = 7,6 Hz, 3H); MS m/z
413,0 [M+H]"
88 | 2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
"H NMR (500MHz, DMSO-ds) Sppm 9,68 (s, lH) 7,85 (dd, J=9,6, 2,0
Hz, 1H), 7,68-7,73 (d(AB), J = 8,5 Hz, 2H), 7,61 - 7,68 (d(AB), J = 8,8
Hz, 2H), 7,14 (td, J = 10,4, 2,2 Hz, 1H), 7,04 (br. s., 2H), 5,89 (s, 1H),
2,83 (s, 3H); MS m/z 421 [M+H]"
89 | 2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-dg) 8ppm 9,92 (s, 1H), 7,80 - 7,84 (m, J =
9.5,2,2 Hz, 1H), 7,80 (dd, J = 14,0, 1,1 Hz, 1H), 7,66 (t, ] = 8,7 Hz, 1H),
7,38 (dd, J = 8,5, 1,3 Hz, 1H), 7,16 (dd, J = 10,4, 2,2 Hz, 1H), 7,11 - 7,16
(m, 2H), 5,91 (s, 1H); MS m/z 439 [M+H]"
90 | 2-{[2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-6-{[4-
(triflorometyl)phenyl]amino} pyrimidin-4-yl]Jamino} etanol
"H NMR (500MHz, DMSO-dg) 8ppm 9,69 (br. s., 1H), 7,83 (d, J = 9,1
Hz, 1H), 7,70 (d(AB), J = 7,9 Hz, 2H), 7,64 (d(AB), J = 8,8 Hz, 2H),
7,15 (td, J = 10,3, 2,4 Hz, 1H), 5,96 (br. s, 1H), 4,83 (br. s, 1H), 3,59 (q,
J = 5,7 Hz, 2H), 3,38 - 3,51 (m, 2H), 2,85 (s, 3H); MS m/z 465,0
| [M+H]
91 | 2-(6-etenyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-

(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-ds) 8ppm 9,68 (s, 1H), 8,17 (d, J = 1,6 Hz,
1H), 7,76 (d, J = 8,5 Hz, 1H), 7,61 (d, J = 8,8 Hz, 1H), 7,54 (d, J = 8,2
Hz, 1H), 7,39 (dd, J = 8,4, 1,4 Hz, 1H), 6,98 (br. s., 1H), 6,75 (dd, J =
17,7, 11,0 Hz, 1H), 5,87 (s, 1H), 5,64 (dd, J = 17,7, 0,6 Hz, 1H), 5,13
(dd, J=11,0, 0,9 Hz, 1H), 2,82 (s, 1H); MS m/z 399 [M+H]"
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92 | 2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-y1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, Metanol-d,) 8ppm 8,37 (1H, dd, J = 9, 3 Hz), 8,3
(1H, m), 7,72 (2H, d, J = 8,5 Hz), 7,6 (2H, d, J = 8,5 Hz), 5,96 (1H, s),
1,33 (2H, m), 1,19 (2H, m); MS m/z 430,1 [M+H]" '

94 | 2-(6-floro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, Metanol-d,) 5ppm 8,52 (1H, dd, J = 9, 3 Hz), 8,33
(1H, dd, m), 7,65 (2H, d, J = 9 Hz), 7,60 (2H, d, J =9 Hz), 5,95 (1H, s),
3,00 (3H, s); MS m/z 404,2 [M+H]"

101 | N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin .
"H NMR (500MHz, Metanol-d,) dppm 8,19 (1H, dd, J = 11, 7,5 Hz),
7,53 (1H, dd, J = 13, 2,5 Hz), 7,44 (1H, dd, J = 10, 7,5 Hz), 7,23 (2H,
m), 5,86 (1H, s), 2,89 (3H, s); MS m/z 437,1 [M+H]"

102 | N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
'H NMR (Metanol-d4) ppm 8,18 (1H, dd, J = 11,5, 7,5 Hz), 7,44 (2H, d,
J=9Hz), 7,40 (1H, dd, J=11,5, 7,5 Hz), 7,14 (2H, d, 9 Hz), 6,77 (1H, t,
J=75Hz), 5,79 (1H, s), 2,87 (1H, s); MS m/z 419,1 [M+H]"

103 | 2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin
"H NMR (500MHz, Metanol-d,) 8ppm 8,38 (1H, dd, J = 9, 3 Hz), 8,29
(1H, m), 7,5 2H, d, I =9 Hz), 7,14 2H, d, I =7 Hz), 6,78 (1H,t,J =75
Hz), 3,4 (1H, m), 1,3 (2H, m), 1,17 (2H, m); MS m/z 428,1 [M+H]"

104 | 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-y1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, METANOL-d,) 8ppm 8,77 (d, J=2,21 Hz, 1H), 8,43
(d, J=2,21 Hz, 1H), 7,60 (d, J=6,94 Hz, 4H), 5,91 (s, 1H) 3,05 (s, 3H);
MS m/z 420,1 [M+H]+

105 | 2-(6-cloro-2-etyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, METANOL-d,) 8ppm 8,66 (d, J=2,52 Hz, 1H), 8,38
(d, J=2,21 Hz, 1H), 7,62 (dd, J=19,50, 9,50 Hz, 4H), 5,92 (s, 1H), 3,48
(g, J=7,60 Hz, 2H), 1,39 (t, J=7,41 Hz, 3H); MS m/z 434,1 [M+H]"

146 | 2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(metylsulfanyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) 5ppm 8,45 - 8,50 (1H, s) 8,25 - 8,30 (1H,
m) 7,55 - 7,59 (1H, m) 7,50 (2H, s) 7,32 (2H, s) 7,17 - 7,25 (2H, m) 6,24
- 6,33 (2H, m) 5,92 (1H, s) 2,51 (3H, s) 2,07 (3H, s); MS m/z 363,2
[M+H]

147 | 2-[2-(1-metylxyclopropyl)-1H-benzimidazol-1-yl]-N-[4-

(triflorometyl)phenyl]pyrimidin-4,6-diamin
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"H NMR (500MHz, axeton-dg) Sppm 8,72-8,80 (1H, s) 7,66-7,76 (3H,
m) 7,46 (3H, d, J=0,63 Hz) 7,08 (2 H, s) 6,18 - 6,28 (2H, m) 5,97 (1Hs)
1,30 (3H, s) 1,10 (2H, s) 0,61 (2H, d, J=2,21 Hz); MS m/z 425,2 [M+H]"

148

N-[4-(diflorometoxy)phenyl]-2-[2-(1-metylxyclopropyl)-1H-
benzimidazol-1-yl]pyrimidin-4,6-diamin

H NMR (500MHz, axeton-dg) ¢ ,ppm 8,49 (1H, s) 8,16 - 8,20 (1H, m)
7,55 - 7,60 (3H, m) 7,15 - 7,23 (4H, m) 6,94 (1H, t, J=75,00 Hz) 6,27
(2H, br. s.) 5,92 (1H, s) 3,32 (2H, q, J=7,57 Hz) 1,34 (3H, t, J=6,90 Hz);
MS m/z 423,3 [M+H]"

153

2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin

'H NMR (500MHz, DMSO-dg) 8ppm 9,66 (s, 1H), 7,96 - 8,10 (m, 1H),
7,73 (d, J = 8,83 Hz, 2H), 7,58-7;64 (m, 3H), 7,18-7,26 (m, 2H), 6,96
(br. s, 2H), 5,88 (s, 1H), 3,22 - 3,29 (m, 2H), 1,29 (t, ] = 7,41 Hz, 3H);
diém nong chay: 183-185 ; MS m/z 415,4 (100) [M+H]', 416,4 (30)

156

N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin ‘

'TH NMR (500MHz, axeton-d¢) Sppm 8,49 (1H, s) 8,16 - 8,20 (1H, m) |

7,55 - 7,60 (3H, m) 7,15 - 7,23 (4H, m) 6,94 (1H, t, J=75,00 Hz) 6,27
(2H, br. s.) 5,92 (1H, s) 3,32 (2H, q, J=7,57 Hz) 1,34 (3H, t, J=6,90 Hz);
MS m/z 397,2 [M+H]"

157

N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,71 (1H, s) 8,13 - 8,18 (1H, m)
7,68-7,75 (1H, m) 7,57 - 7,62 (1H, m) 7,26-7,35 (2H, m) 7,16-7,25 (2H,
m) 6,94 (1H, t, J=73,80 Hz) 6,36 (2H, s) 5,98 (1H, s) 3,33 (2H, q, J=7,60
Hz) 1,35 (3H, t, J=7,90 Hz); MS m/z 415,2 [M+H]"

182

2-[2-(metylsulfanyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) Sppm 8,85 (br. s., 1H) 8,38 (d, J=7,88
Hz, 1H), 7,83 (d, J=8,51 Hz, 2H), 7,66 (d, J=8,51 Hz, 2H), 7,56 (d,
J=1,57 Hz, 1H), 7,23 (td, J=7,57, 1,26 Hz, 1H), 7,13 - 7,19 (m, 1H), 6,41
(br. s., 2H), 6,02 (s, 1H), 2,63 (s, 3 H); MS m/z 418,3 [M+H]"

196

2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-4,6-
diamin

'H NMR (500MHz, Metanol-d,) éppm 8,13 (1H, m), 7,58 (1H, m), 7,3-
7,25 (4H, m), 7,13 (1H, d, T = 8 Hz), 5,81 (1H, s), 2,86 (3H, s), 2,31 (3H,
s); MS m/z 331,1 [M+H]"

197

N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin

TH NMR (500MHz, Metanol-d4) éppm 8,13 (1H, m), 7,58 (1H, m), 7,33
(2H, 4, =9 Hz), 7,27 (2H, m), 6,94 (2H, d, ] = 9 Hz), 5,72 (1H, s), 3,81
(3H, s), 2,86 (3H, s); MS m/z 347,1 [M+H]"

-149-




25635

chat

Tén & Dir liéu

198

N-[4-(dimetylamino)phenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

'H NMR (500MHz, Metanol-d,) 8ppm 8,12 (1H, m), 7,58 (1H, m), 7,27
(2H, m), 7,22 (2H, d, J =9 Hz), 6,81 (2H, d, J =9 Hz), 5,67 (1H, s), 2,92
(6H, s), 2,86 (3H, s); MS m/z 360,4 [M+H]"

205

N-(1,3-benzodioxol-5-yl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin

'H NMR (500MHz, DMSO-d): o ppm 9,04 (1H, s), 8,20-8,17 (1H, m),
7,61-7,58 (1H, m), 7,27-7,21 (2H, m), 7,15 (1H, d, J = 1,8 Hz), 6,91 (1H,
d, J = 8,2 Hz), 6,86 (1H, dd, J = 8,2, 1,8 Hz), 6,76 (2H, br s), 6,03 (2H,
s), 5,72 (1H, s), 2,84 (3H, s); diém néng chdy: 166-167; MS m/z 359,1
[M+H]"

206

N-(2,2-difloro-1,3-benzodioxol-5-yl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrlmldln-4 6-diamin

'H NMR (500MHz, DMSO-dg): o ppm 9,40 (1H, s), 8,13 (1H, dd J=
7,0, 1,2 Hz), 7,71 (1H, d, J = 2,1 Hz), 7,61 (1H, dd, ] = 7,0, 1,2 Hz), 7,38
(1H, d, J = 8,6 Hz), 7,28-7,20 (3H, m), 6,88 (2H, br s), 5,79 (1H, s), 2,83
(3H, s); Piém néng chay: 141-142; MS m/z 397,1 [M+H]"

207

N-(3-floro-4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

"HNMR (500MHz, DMSO-dg): o ppm 9,19 (1H, s), 8,18-8,15 (1H, m),
7,62-7,59 (1H, m), 7,50 (1H, dd, J = 13,6, 2,2 Hz), 7,28-7,13 (4H, m),
6,82 (2H, brs), 5,76 (1H, s), 3,85 (3H, s), 2,84 (3H, s); Piém néng chay:
233-234; MS m/z 365,2 [M+H]"

208

N-(6-metoxypyridin-3-yl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin

'H NMR (500MHz, DMSO-d¢): o ppm 9,10 (1H, s), 8,24 (1H, d, J =
2,6 Hz), 8,14 (1H, dd, J = 8,4, 1,2 Hz), 7,84 (1H, dd, J = 8,8, 2,7 Hz),
7,59 (1H, dd, J = 8,4, 1,5 Hz), 7,27-7,20 (2H, m), 6,85 (1H, d, J = 8,8
Hz), 6,80 (2H, br s), 5,69 (1H, s), 3,87 (3H, s), 2,80 (3H, s); Piém néng
chay: 118-119; MS m/z 348,2 [M+H]"

209

N-(4-clorophenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin

TH NMR (500MHz, Metanol-d,) dppm 8,11 (1H, m), 7,58 (1H, m), 7,45
(2H, d, J =9 Hz), 7,28-7,23 (4H, m), 5,83 (1H, s), 2,85 (3H, s); MS m/z
351,6 [M+H]"

210

4-{[6-amino-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-

yl]amino } benzonitril :
'H NMR (500MHz, Metanol-d4) dppm 8,1 (1H, m), 7,75 2H, d, T =9
Hz), 7,61 (3H, m), 7,28 (2H, m), 5,95 (1H, s), 2,88 (3H, s); MS m/z
342,3 [M+H]"

211

2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-nitrophenyl)pyrimidin-4,6-
diamin

-150-




25635

Hop | Tén & Dix liu

chit
"H NMR (500MHz, Metanol-d,) Sppm 8,16 (2H, m), 8,12 (1H, m), 7,79
(2H, m), 7,62 (1H, m), 7,29 (2H, m), 5,99 (1H, s), 2,90 (3H, s); MS m/z
362,3 [M+H]"

212 | N-(4-bromophenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin
'H NMR (500MHz, Metanol-d,) Sppm 8,11 (1H, m), 7,59 (1H, m), 7,42
(4H, m), 7,27 (2H, m), 5,84 (1H, s), 2,86 (3H, s); MS m/z 397,0 [M+H]"

221 | 2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, Metanol-ds) ppm 8,11 (1H, m), 7,57 (1H, m), 7,54
(2H, d, 9 Hz), 7,24 (2H, m), 7,19 (2H, d, J = 9 Hz), 5,84 (1H, S), 2,85
(3H, s); MS m/z 401,0 [M+H]"

234 | N-[4-(diflorometoxy)phenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
TH NMR (500MHz, Metanol-d,) Sppm 8,11 (1H, m), 7,57 (1H, m) 7,45
(2H, d, 7 Hz), 7,25 (2H, m), 709(2H d, J =9 Hz), 5,48 (1H, S), 2,85
(3H, s); MS m/z 383,1 [M+H]"

235 | N-[4-(diflorometoxy)-3-florophenyl]-2-(2- metyl 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
"H NMR (500MHz, Metanol-d,) Sppm 8,10 (1H, m), 7,58-7,54 (2H, m),
7,27-7,14 (4H, m), 5,47 (1H, s), 2,85 (3H, s); MS m/z 401,0 [M+H]"

263 | N-(4-clorophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 8,59 (s, 1H), 8,05 (dd, J = 2,52,
10,40 Hz, 1H), 7,47 - 7,61 (m, 4H), 7,31 - 7,42 (m, 2H), 6,92 - 7,08 (m,
1H), 6,37 (br. s., 1H), 5,93 (s, 1H), 2,77 - 2,88 (m, 3H); Piém néng chay:
183-185; MS m/z 369,0 [M+H]"

264 | 2-(6-floro-2-metyl- lH benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin
1H NMR (500MHz, axeton-dg) dppm 8,37 (br. s., 1H), 8,10 (dd, J = 2,52,
10,40 Hz, 1H), 7,52 (dd, J = 5,04, 8,83 Hz, 1H), 7,34 (d, J = 8,20 Hz,
2H), 7,18 (d, J = 8,20 Hz, 2H), 6,94 - 7,07 (m, 1H), 6,27 (br. s., 2H),
5,82 - 5,96 (m, 1H), 2,85 (s 3H), 2,32 (s, 3H); Piém néng chay: 210-

| 212; MS m/z 349,0 [M+H]"

266 | N-[4-(dimetylamino)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
"H NMR (500MHz, axeton-de) Sppm 8,11-8,16 (m 1H), 8,07 - 8,10 (m,
1H), 7,47 - 7,56 (m, 1H), 7,23 (d, J = 9,77 Hz, 2H), 6,94 - 7,05 (m, 1H),
6,79 (d, J = 8,83 Hz, 2H), 6,09 - 6,25 (br, s, 2H), 5,67 (s, 1H), 2,94 (s,
6H), 2,85 (s, 3H); Diém nong chay: 122-125; MS m/z 378,0 [M+H]"

267 | N-(4-cloro-3-florophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-

yl)pyrimidin-4,6-diamin
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Hop Tén & Dix liéu
chat

H NMR (500MHz, axeton-dg) dppm 8,80 (s, 1H), 8,03 (dd, J = 2,52,
10,09 Hz, 1H), 7,67 (dd, J = 2,36, 11,82 Hz, 1H), 7,54 (dd, J = 5,04, 8,51
Hz, 1H), 7,44 (t, J = 8,67 Hz, 1H), 7,27 - 7,37 (m, 1H), 6,95 - 7,09 (m,
1H), 6,46 (br. s., 2H), 5,99 (s, 1H), 2,85 (s, 3H); Diém néng chay: 225-
227; MS m/z 387,0 [M+H]"

268 | 2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-
4,6-diamin _

"H NMR (500MHz, axeton-dg) dppm 8,37 - 8,52 (m, 1H), 8,14 (dd, J =
2,68, 10,25 Hz, 1H), 7,55 (dd, J = 5,20, 8,67 Hz, 1H), 7,40 (br. s., 1H),
7,22 - 7,30 (m, 2H), 7,00 - 7,11 (m, 1H), 6,94 (d, J = 6,62 Hz, 1H), 6,27 -
6,40 (s, 2H), 5,91 - 6,06 (s, 1H), 2,89 (s, 3H), 2,34 (s, 3H); Piém néng
chay: 203-205; MS m/z 349,0 [M+H]"

269 | N-(2,2-difloro-1,3-benzodioxol-5-yl)-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,62 (s, 1H), 8,04 (dd, J = 2,52,
10,40 Hz, 1H), 7,56 (d, J = 1,89 Hz, 1H), 7,53 (dd, J = 5,04, 8,83 Hz,
1H), 7,21 - 7,29 (m, 2H), 6,97 - 7,05 (m, 1H), 6,38 (br. s., 2H), 5,91 (s,
1H), 2,83 (s, 3H); Diém nong chay: 212-215; MS m/z 415,0 [M+H]"

Vidu9
2-(2-metylpyrazolo[1,5-a]pyridin-3-y1)-N-[4-(triflorometyl)phenyl]pyrimidin-4,6-
diamin (Hop chit 154)

NBocy j\o
\
B

NHZ
=N o) ) N
Jo!
HN N Cl N TFA HN
Pdsdbas, I’ I
PCys, \ /

&k, KiPO,,

Al avsmma

NBocy

Hén hop gém 2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazolo[1,5-a]pyridin (53mg, 0,205mmol), di-tert-butyl 2-cloro-6-(4-
(triflorometyl)phenylamino)pyrimidin-4-yliminodicacbonat (110mg, 0,225mmol),
tris(dibenzylidenaxeton) dipaladi(0) (18mg, 0,02mmol) trixyclohexylphosphin
(14mg, 0,051mmol), va kali phosphat (87,0mg, 0,41mmol) trong dioxan (3,5mL)
va nudc (0,1mL) dugc loai khi béng cach suc agon, va sau d6 dugc gia nhiét &
85°C trong 3 gio. Dung dich nay dugc lam lanh va dugc loc qua nut xelit. Phin
dich loc dugc ¢6 va dugc tinh ché béng cach sic ky trén cdt silicagel cho tert-

butyl 3,3-dimetylbutanoyl(2-(2-metylpyrazolo[ 1,5-a]pyridin-3-yl)-6-(4-
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(triflorometyl)phenylamino)-pyrimidin-4-yl)carbamat (25mg, 21%) & dang dau
trong, n6 dugc hoa tan trong diclorometan (1mL) va dugce xtr ly bang TFA
(0,1mL) & 0°C. Han hop thu dugc duge khudy & nhiét d6 trong phong trong 4 gio.
Dung méi dugc ¢d, va chét lidu tdn du dugc phan bd trong hai 16p etyl axetat va
dung dich NaHCOj3 bdo hoa. Lép hiru co dugc tach ra, dugce 1lam kho trén Na,SOs,
tiép d6 duoc loc va duogc bdc hoi. Chét liéu tdn du dugc nghién thanh bdt cung
véi etyl ete & cho Hop chat d& muc 1a chét rin mau vang (8mg, 50%).
'H NMR (500MHz, axeton-dg) dppm 8,55 (d, J = 8,8 Hz, 1H), 8,42 (br. s., 1H),
8,37 (d, J = 6,6 Hz, 1H), 7,70 (d, J = 8,8 Hz, 2H), 7,50 (d, J=8,5 Hz, 2H), 7,13
(ddd, J = 84, 7,3, 0,8 Hz, 1H), 6,77 (td, J = 6,6, 1,6 Hz, 1H), 5,82 (br. s., 2H),
5,77 (s, 1H), 2,66 (s, 3H); MS m/z 385,3 [M+H]".

Céac hop chit bd sung c6 Cong thirc (I) hodc dang clia né theo sang ché c6
thé duoc didu ché theo Quy trinh cta Vi du 9 bang ca’lch thé cac nguyén liéu ban
dAu, cac chét phan g va cc didu kién phan tng thich hop.

Hop | Tén & Dit liéu
chat
70 | N-[4-(triflorometyl)phenyl]-2-(1,3,5-trimetyl-1H-pyrazol-4-yl)pyrimidin-
4,6-diamin

"H NMR (500MHz, CDCl5) 8ppm 7,54 (2H, d, ] = 8,7 Hz), 7,48 (2H, d,J
= 8,7 Hz), 5,86 (1H, s), 5,60 (2H, v br), 3,73 (3H, s), 2,53 (3H, s), 2,50
(3H, s); diém nong chay: 270-271°C; MS m/z 363,0 [M+H]"

Vidu 10
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-y1)-N-(4-metoxyphenyl)pyrimidin-
4,6-diamin (Hop chit 179)

NH
H
~,
F ST NH; POCI
F X 3
MeO,C CO,Me L
2 2 NaOMe Ho N/)\S/ PClg ( chat xtic tac)
MeOH
cl &l
F MPS F
& dung dich ~
CIP N N dunedich o AN PN
nudc MeOH O’ o

Budc 1. Dung dich gém mubi metyl carbamimidothioat-(H,SO4);/

(45,90g, 0,33 mol) va dimetyl 2-floromalonat (45,03g, 0,30mol) trong MeOH
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(450mL) & 0°C dugc bd sung chadm natri metoxit (4,37M trong MeOH, 226mlL,
0,99mol). Hon hop nay dugc khudy trong 16 gid & nhiét do trong phong. Dung
dich nay dugc cd dudi ap sudt giam. Huyén phu dic thu dwoc dugc pha lodng
bang nuée (50mL) va duoc axit hoa téi do pH khoang 2 bang cach sir dung dung
dich 6N HCI. Chét két tia thu dugc dugc thu gom, duogc rira b%mg nudc va duoc
lam khd trong chin khong & tao ra 5-floro-2-(metylthio)pyrimidin-4,6-diol
(46,85g, 88%). |

Dung dich cua 5-floro-2-(metylthio)pyrimidin-4,6-diol (13,2g, 74,9mmol)
trong POCl; (60mL) duoc bd sung mét lugng chit xuc tac PCls (60mg). Hon hop
nay dugc dun néng & 100°C trong 16 gid va sau d6 duge cd dudi ap suat giém.
Hdn hop nay duge bd sung mdt cach can than nuée da (150mL). Qhét két tha thu
dugc dugc loai bo béng cach loc, dugc rira b%mg nudc, tiép d6 dugc lam kho dudi
nito dé tao ra 4,6-dicloro-5-floro-2-(metylthio)pyrimidin (13,5g, 85%).

Dung dich ctia 4,6-dicloro-5-floro-2-(metylthio)pyrimidin (12,4g, -
58,8mmol) trong MeOH (150mL) dugc bd sung kali peroxymonosulfat
(2KHSO5.KHS04.K,80,) (108,7g, 176,4mmol) va nude (70mL). Hoén hop nay
dugc khudy trong 6 gitr & nhiét d6 trong phong. Mubi dugc loai bé bang cach loc,
tiép d6 duoc rira bang MeOH cho dén khi khong thé quan sat thém san pham nﬁa.
Sau d6, hdn hop hiru co da két hop dugce cd, tiép d6 nude da duge bd sung vao
hdn hop nay dé tao ra chit két tua, n6 duoc loc va rira bang nude. Chét liéu rin
dugc 1am khd duéi nito dé tao ra 4,6-dicloro-5-floro-2-(metylsulfonyl)pyrimidin
1a chét rin mau tring (14,6g, 99%).

cl
F X % F
HN F N F | )N\ NN
2 =
N” N
HoN N - “ -
NaH, N

20% DMF/THF

Budce 2. Dung dich cda 4-florobenzen-1,2-diamin (3,78g, 30mmol) trong
axit axetic (10,0mL) dugc chiéu vi séng trong 1 gid & 180°C. Hon hop nay duogc
cb dudi &p suét giam va duoc nghién thanh bdt cing véi ete dé tao ra 6-floro-2-

metyl-1H-benzo[d]imidazol 14 chit rén mau nau (4,31g, 88%).
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Dung dich ctia 6-floro-2-metyl-1H-benzo[d]imidazol (2,31g, 15,4mmol)
~ trong THF (50mL) va DMF (10mL) & -78°C dugc bd sung 60% NaH (648mg,
16,2mmol). Hon hgp ndy dugc khudy trong khoang 10 phut & nhiét do trong
phong. Hn hop nay & -78°C dugc bd sung 4,6-dicloro-5-floro-2-
(metylsulfonyl)pyrimidin (3,74g, 15,3mmol) trong mot 1an, tiép d6 hdn hop nay
dugc khudy & -78°C trong 15 phiit. Hdn hop phan tng ndy dugc toi bing dung
dich 1M HCI (18mL) va hdn hgp tho duge chiét bang EtOAc (200mL). Lc')p hiru
co dugc co dudi ap sult giam, va dugc tinh ché b%mg cach séc ky trén cot (5-30%
EtOAc/cac hexan) dé tao ra 1-(4,6-dicloro-5-floropyrimidin-2-y1)-6-floro-2-
metyl-1H-benzo[d]imidazol 1a chét rin mau tring (1,83g, 38%).

cl o NH,

F F
F RS N
X N N dung dich nudc jI\)\N

NH4O

@ coor Qj owso © @

Buéc 3. Hon hop gdm 1-(4,6-dicloro-5-floropyrimidin-2-y1)-6-floro-2-

metyl-1H-benzo[d]-imidazol (63mg, 0,2mmol) va 4-metoxyanilin (49mg,
0,4mmol) trong EtOH (1mL) duoc khudy trong 1 gi & 60°C. Chét két tia thu
dugc bang cach bd sung nudce (10mL). San phém (6-cloro-5-floro-2-(6-floro-2-
mefyl- 1H-benzo[d]imidazol-1-y1)-N-(4-metoxyphenyl)-pyrimidin-4-amin) duogc
loai bo béng cach loc va dugc rira b?lng nude vai 1an. Chét lidu tho thu dugce, 6-
cloro-5-floro-2-(6-floro-2-metyl-1H-benzo[d]imidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4-amin dugc str dung trong bude tiép theo ma khong
cin tinh ché tiép.

- San pham tho trong DMSO (5mL) dugc bd sung dung dich nuéc 14M
NH,OH (3mL). Hon hop huyén phu ndy dugc gia nhiét trong 18 gior & 100°C cho
dén khi toan bd nguyén lidu ban dau dugc tidu thu. Sau khi dugc lam ngudi xubng
nhiét d6 trong phong, nuée (10mL) duge bd sung vao hdn hop nay dé tao ra chét
kéf tia. Chéit két tia duoc tach b%mg cach loc va dugc rira b%mg nude vai 1an. San
phém thu duoc duge 1am kho dudi nito dé tao ra Hop chit d& muc 1a chit rin mau

tréng nho (72mg, 94%).
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'"H NMR (500MHz, axeton-dg) Sppm 8,30 (1H, br. s.) 7,94 (1H, dd, J=9,93, 2,36
Hz) 7,48-7,56 (3H, m) 6,93 - 7,05 (3H, m) 6,48 (2H, br. s.) 3,83 (3H, s) 2,75 (3H,
s); MS m/z 383,2 [M+H]".

Céc hop chit bd sung c¢6 Cong thirc (I) hodc dang clia né theo sang ché ¢6

thé dugc didu ché theo Quy trinh cia Vi du 10 b%lng cach thé cac nguyén liéu ban

dAu, cac chit phan tmg va c4c diéu kién phan tng thich hop.

Hop | Tén & Dit licu

chét

95 5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, DMSO-ds) 8ppm 9,60 (1H, s) 8,02 (1H, dd, J=7,25,
2,21 Hz) 7,86 (2H, d, J=8,51 Hz) 7,65 (2H, d, J=8,51 Hz) 7,56-7,60 (1H,
m) 7,29 (2 H, s) 7,17 - 7,26 (2H, m) 2,75 (3H, s); MS m/z 403,2 [M+H]"

106 | N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,39 (1H, s) 7,97 (1H, d, J=7,88
Hz) 7,59 - 7,64 (2H, m) 7,42 (1H, d, J=7,25 Hz) 7,01 - 7,11 (4H, m) 6,83
(1H, t, J=74,56 Hz) 6,40 (2H, br. s.) 2,63 (3H, s); MS m/z 401,1 [M+H]"

107 | 2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-ds) Sppm 8,69 (1H, br. s.) 7,91 (1H, d,
J=7,88 Hz) 7,85 (2H, d, J=8,51 Hz) 7,53 (2H, d, J=8,51 Hz) 7,47 (1H, d,
J=6,94 Hz) 7,02 - 7,13 (2H, m) 6,54 (2H, br. s.) 3,14 (2H, q, J=7,36 Hz)
1,20 (3H, t); MS m/z 417,1 [M+H]"

108 | 5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,85 (1H, br. s.) 8,13 (1H, dd,
J=9.46, 5,04 Hz) 7,98 (2H, d, J=8,51 Hz) 7,71 (2H, d, J=8,51 Hz) 7,31
(1H, dd, J=9,62, 2,36 Hz) 6,96-7,04 (1H, m) 6,72 (2H, br. s.) 2,82 (3H,
s); MS m/z 421,1 [M+H]"

109 | 5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,85 (1H, br. s.) 7,89 - 8,00 (3H,
m) 7,71 (2H, d, J=8,51 Hz) 7,56 (1H, dd, J=8,83, 5,04 Hz) 7,02 - 7,08
(1H, m) 6,76 (2H, br. s.) 2,82 (3H, s); MS m/z 421,1 [M+H]"

110 | N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,01 (1H, dd, J=10,40, 2,21 Hz)
7,81 (1H, br. s.) 7,68-7,72 (2H, m) 7,65 (1H, dd, J=8.,83, 5,04 Hz) 7,26-
7,31 (2H, m) 7,12 - 7,18 (1H, m) 6,87 (1H, t, J=74,56 Hz) 5,87 (2H, br.
s.) 2,87 (3H, s); MS m/z 419,1 [M+H]"

111 | N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(6-floro-2-metyl-1H-

benzimidazol-1-yl)pyrimidin-4,6-diamin
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Hop | Tén & Dit liéu

chat ~
"H NMR (500MHz, axeton-dg) dppm 8,73 (1H, s) 7,93 (1H, dd, J=9,93,
2,36 Hz) 7,80 (1H, dd, J=12,93, 2,52 Hz) 7,51 - 7,59 (2H, m) 7,36 (1 H,
t, J=8,99 Hz) 7,01 - 7,08 (1H, m) 6,98 (1H, t, J=73,77 Hz) 6,71 (2H, br.
s.) 2,81 (3H, s); MS m/z 437,1 [M+H]"

112 | N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(5-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
TH NMR (500MHz, axeton-dg) dppm 8,19 (1H, dd, J=9,46, 5,04 Hz) 7,94
(1H, br. s.) 7,79 (1H, dd, J=12,93, 2,52 Hz) 7,35 - 7,50 (3H, m) 7,09 -
7,16 (1H, m) 6,87 (1H, t, J=73,77 Hz) 5,91 (2H, s) 2,90 (3H, s); MS m/z
4372 [IM+H]"

113 | N-[4-(diflorometoxy)phenyl]-5-floro-2-(5-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,19 (1H, dd, J=9,46, 5,04 Hz) 7,81
(1H, br. s.) 7,67 - 7,74 (2H, m) 7,42 (1H, dd, J=9.,46, 2,84 Hz) 7,25 - 7,32
(2H, m) 7,07 - 7,16 (1H, m) 6,88 (1H, t, J=74,56 Hz) 5,84 (2H, s) 2,88
(3H, s); MS m/z 419,1 [M+H]"

114 | 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,91 (1H, s) 8,57 - 8,58 (1H, m)
8,39 (1H, d, J=2,21 Hz) 7,93 (2H, d, J=8,51 Hz) 7,75 (2H, d, J=8,51 Hz)
6,83 (2H, br. s.) 2,93 (3H, s); MS m/z 438,3 [M+H]"

115 | 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) oppm 8,47 (1H, br. s.) 8,41 (1H, d,
J=2,21 Hz) 8,23 (1H, d, J=2,52 Hz) 7,55 (2H, d, J=8,83 Hz) 7,11 (2H, d,
J=9,14 Hz) 6,85 (1H t, J=74,10 Hz) 6,55 (2H, br. s.) 2,74 (3H, s); MS
m/z 436,2 [M+H]"

116 | 2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)-3-florophenyl]-5-floropyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) oppm 8,77 (1H, s) 8,56 (1H, d, J=2,21
Hz) 7,73 (1H, dd, J=12,61, 2,52 Hz) 7,50 - 7,56 (1H, m) 7,39 (1H, t,
J=8,99 Hz) 7,00 (1H, t, J=73,61 Hz) 6,79 (2H, br. s.) 2,91 (3H, s); MS
m/z 454,1 [M+H]"

117 | 2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,90 (1H, s) 8,22-8,34 (2 H, m)
7,99 (2H, d, J=8,20 Hz) 7,71 (2H, d, J=8,20 Hz) 6,84 (2H, br. s.) 3,20-
3,29 (1H, m) 1,26 - 1,34 (2H, m) 1,06 - 1,12 (2H, m); MS m/z 448,1
[M+H]"

119 | N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-

benzimidazol-1-yl)pyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-d¢) Sppm 8,71 (1H, br. s.) 8,12 (1H, d,
J=8,51 Hz) 7,87 (1H, dd, J=13,08, 2,68 Hz) 7,52 - 7,62 (2H, m) 7,34
(1H, t, J=8,99 Hz) 7,17 - 7,27 (2H, m) 6,98 (1H, t, J=73,93 Hz) 6,65 (2H,
br. s.) 2,81 (3H, s); MS m/z 419,3 [M+H]"

120

2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'"H NMR (500MHz, axeton-d¢) Sppm 8,85 (1H, br. s.) 8,06 (2H, d,
J=8,51 Hz) 8,00 (1H, dd, J=7,25, 1,26 Hz) 7,67 (2H, d, J=8,51 Hz) 7,50 -
7,56 (1H, m) 7,14 - 7,25 (2H, m) 6,70 (2H, br. s.) 2,96 - 3,05 (1H, m)
1,20 - 1,26 (2H, m) 1,00 - 1,06 (2H, m); MS m/z 429,2 [M+H]"

121

2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,40 (1H, s) 7,86 (1H, dd, J=7,72,
1,73 Hz) 7,63 - 7,70 (2H, m) 7,36 (1H, d, J=9,14 Hz) 6,98-7,08 (4H, m)
6,64 - 6,97 (1H, m) 6,41 (2H, s) 2,83 - 2,91 (1H, m) 1,01 - 1,07 (2H, m)
0,80 - 0,87 (2H, m); MS m/z 427,2 [M+H]"

122

2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]-5-floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,73 (1H, s) 7,96 - 8,03 (2H, m)
7,50 - 7,60 (2H, m) 7,32 (1H, t, J=8,83 Hz) 7,20 (2H, dtd, J=19,70, 7,33,
7,33, 1,26 Hz) 6,80 - 7,13 (2H, m) 6,66 (2H, s) 2,97 - 3,05 (1H, m) 1,23
(2H, dd, J=5,04, 2,84 Hz) 1,01 - 1,08 (2H, m); MS m/z 445,2 [M+H]"

123

N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,52-8,56 (1H, s) 8, 04 8,09 (1H,
m) 7,76 (2H, d, J=9,14 Hz) 7,57 - 7,61 (1H, m) 7,19 (4H, d, J=8,83 Hz)
6,97 (1H, m) 6,49 - 6,58 (2H, s) 3,25 (2H, d, J=7,57 Hz) 1,29 - 1,34 (3H,
m); MS m/z 415,3 [M+H]"

124

N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,72 (1H, s) 8,05 - 8,09 (1H, m)
7,87 (1H, dd, J=12,93, 2,52 Hz) 7,59 - 7,63 (1H, m) 7,54 (1H, ddd,
J=891, 2,60, 1,42 Hz) 7,33 (1H, t, J=8,83 Hz) 7,18-7,27 (2H, m) 6,98
(1H, t, J=74,70 Hz) 6,64 (2H, s) 3,28 (2H, q, J=7,36 Hz) 1,35 3H, t,
J=7,90 Hz); MS m/z 433,3 [M+H]"

125

2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'"H NMR (500MHz, axeton-dg) dppm 8,69 - 8,75 (1H, m) 7,97 - 8,04
(1H, m) 7,76-7,83 (2H, m) 7,55 - 7,61 (2H, m) 7,30 - 7,37 (1H, m) 6,59 -
6,69 (2H, m) 2,68 (3H, s); MS m/z 439,2 [M+H]"

126,

N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-
benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-d¢) Sppm 8,72-8,76 (1H, m) 8,12-8,18 (1H,
m) 7,74 - 7,80 (1H, m) 7,45 - 7,55 (2H, m) 7,34 - 7,40 (1H, m) 6,90 -
7,05 (1H, m) 6,69 - 6,78 (2H, m) 2,82 (3H, 5); MS m/z 455,2 [M+H]"

127 | 2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,85 - 8,90 (1H, m) 7,93 - 7,99
(2H, m) 7,77 - 7,82 (1H, m) 7,72 (2H, s) 6,90 - 6,97 (1H, m) 6,73 - 6,84
(2H, m) 2,83 (3H, s); MS m/z 439,2 [M+H]"

128 | N-[4-(diflorometoxy)-3-florophenyl]-2-(4,6-difloro-2-metyl-1H-
benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin
"H NMR (500MHz, axeton-dg) Sppm 8,71 - 8,79 (1H, m) 7,74 - 7 82
(2H, m) 7,48-7,55 (1H, m) 7,33 - 7,40 (1H, m) 6,83 - 7,15 (3H, m) 6,70 -
6,79 (2H, m) 2,82 (3H, s); MS m/z 455,2 [M+H]"

129 | 2-(2-etyl-4,6-difloro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 8,89 (1H, s) 7,95 (2H, d, J=8,51
Hz) 7,66-7,77 3H, m) 6,90 - 6,98 (1H, m) 6,79 (2H, br. s)330 (2H, q,
J=7,57 Hz) 1,34 (3H, t, J=7,41 Hz); MS m/z 453,2 [M+H]"

130 | N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-4,6-difloro-1H-
benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin '
'H NMR (500MHz, axeton-d¢) Sppm 8,75 (1H, s) 7,72 - 7,81 (2H, m)
7,51 (1H, ddd, J=8,91, 2,60, 1,42 Hz) 7,35 (1H, t, J=8,83 Hz) 6,81 - 7,14
(2H, m) 6,74 (2H, br. s.) 3,28 (2H, q, J=7,25 Hz) 1,34 (3H, t, J=7,41 Hz),
MS m/z 469,2 [M+H]"

131 | N-[4-(diflorometoxy)phenyl]-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin
"H NMR (500MHz, axeton-d¢) Sppm 8,59 (1H, s) 7,79 (1H, ddd, J=9,85,
2,44, 0,95 Hz) 7,69 - 7,74 (2H, m) 7,20 - 7,24 (2H, m) 6,81 - 7,13 (2H,

| m) 6,65 (2H, br. s.) 2,78 (3H, s); MS m/z 437,2 [M+H]"

132 | N-[4-(diflorometoxy)phenyl]-2-(2-etyl-4,6-difloro-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin
TH NMR (500MHz, axeton-dg) dppm 8,59 (1H, s) 7,75 (1H, ddd, J=9,77,
2,21, 0,95 Hz) 7,68-7,72 (2H, m) 7,18-7,25 (2H, m) 6,81 - 7,13 (2H, m)
6,65 (2 H, s) 3,25 (2H, q, J=7,57 Hz) 1,28-1,33 (3H, m); MS m/z 451,2
[M+H]'

133 | N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin
H NMR (500MHz, axeton-dg) 8ppm 8,57 (1H, br. s.) 8,15 (1H, dd,
J=11,82, 7,72 Hz) 7,68-7,74 (2H, m) 7,46 (1H, dd, J=10,72, 7,57 Hz)
7,21 - 7,26 (2H, m) 7,05 (2H, t, J=76,30 Hz) 6,65 (2H, s) 2,78 (3H, s);
MS m/z 437,3 [M+H]"

134 | 5-floro-2-(4-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-

(triflorometyl)phenyl]pyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-ds) dppm 8,87 (1H, br. s.) 7,99 (2H, d,
J=8,51 Hz) 7,92 (1H, d, J=8,20 Hz) 7,69 (2H, d, J=8,51 Hz) 7,19 (1H, td,
J=8,20, 5,04 Hz) 7,01 (1H, dd, J=10,72, 7,25 Hz) 6,74 (2H, br. s.) 2,83
(3H, s); MS m/z 421,2 [M+H]"

135

N-[4-(diflorometoxy)phenyl]-5-floro-2-(4-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,57 (1H, s) 7,92 (1H, d, J=9,14
Hz) 7,72 - 7,78 (2H, m) 6,80 - 7,24 (5H, m) 6,59 (2H, br. s.) 2,79 (3H, s);
MS m/z 418,2 [M+H]"

136

N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(4-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,74 (1H, s) 7,93 (1H, d, J=7,57
Hz) 7,85 (1H, dd, J=12,93, 2,52 Hz) 7,51 - 7,57 (1H, m) 7,34 (1H, t,

| I=8,99 Hz) 6,82 - 7,23 (3H, m) 6,69 (2H, s) 2,86 (3H, s); MS m/z 437,2

[M+H]"

137

5-floro-2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) oppm- 8,88 (1H, br. s.) 8,47 (1H, dd,
J=8,04, 1,73 Hz) 8,40 - 8,44 (1H, m) 7,92-8,00 (2H, m) 7,72 (2H, d,
J=8,51 Hz) 7,18-7,23 (1H, m) 6,70 - 6,80 (2H, m) 2,90 (3H, s); MS m/z
4042 [M+H]"

138

N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-imidazo[4,5-
b]pyridin-1-yl)pyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) dppm 8,58 (1H, s) 8,46 (1H, dd, J=8,20,
1,58 Hz) 8,40 (1H, dd, J=4,73, 1,58 Hz) 7,70 - 7,76 (2H, m) 7,21 - 7,25
(2H, m) 7,15 - 7,19 (1H, m) 6,99 (2H, s) 6,56 - 6,66 (2H, m) 2,86 (3H,
s); MS m/z 402,2 [M+H]"

139

N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-
imidazo[4,5-b]pyridin-1-yl)pyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) dppm 8,75 (1H, br. s.) 8,45 - 8,50 (1H,
m) 8,42 (1H, dd, J=4,73, 1,58 Hz) 7,80 (1H, dd, J=12,61, 2,52 Hz) 7,53
(1H, dt, J=9,06, 1,93 Hz) 7,37 (1H, t, J=8,83 Hz) 7,20 (1H, dd, J=8,20,
4,73 Hz) 6,83 - 7,16 (2H, m) 6,72 (2H, br. s.) 2,89 (3H, s); MS m/z 420,2
[M+H]"

140

2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) ppm 8,88 (1H, s) 8,05 (2H, d, J=8,51
Hz) 7,81 (1H, dd, J=8,20, 0,63 Hz) 7,67 (2H, d, J=8,51 Hz) 7,16 (1H, td,
J=8,12, 4,89 Hz) 6,95 - 7,02 (1H, m) 6,74 (2H, s) 2,96 - 3,03 (1H, m)
1,24 - 1,29 (2H, m) 1,03-1,08 (2H, m); MS m/z 447,2 [M+H]"

141

2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-dg) Sppm 8,59 (1H, s) 7,77 - 7,84 (3H, m)
7,16-7,20 (2H, m) 7,12 - 7,16 (1H, m) 6,81 - 7,11 (2H, m) 6,61 (2H, s).
3,01 (1H, tt, J=8,28, 4,97 Hz) 1,20 - 1,24 (2H, m) 1,03 (2H, dq, J=8,32,
3,43 Hz); MS m/z 445,2 [M+H]"

142

2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-
3-florophenyl]-5-floropyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) Sppm 8,77 (1H, s) 7,99 (1H, dd, J=12,93,
2,52 Hz) 7,83 (1H, dd, J=8,20, 0,95 Hz) 7,57 (1H, ddd, J=9,06, 2,60,
1,58 Hz) 7,33 (1H, t, J=8,99 Hz) 7,18 (1H, td, J=8,12, 4,89 Hz) 6,83 -
7,13 (2H, m) 6,72 (2 H, s) 3,01 (1H, tt, J=8,28, 4,97 Hz) 1,23-1,30 (2H,
m) 1,08 (2H, dq, J=8,32, 3,43 Hz); MS m/z 463,2 [M+H]"

155

2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,62 (1H, s) 8,23 - 8,32 (2H, m)
7,72 - 7,78 (2H, m) 7,18-7,24 (2H, m) 6,98 (1H, t, J=75,30 Hz) 6,71 (2H,
br. s.) 3,27 (1H, tt, J=8,28, 4,97 Hz) 1,25 (2H, dd, J=4,89, 3,00 Hz) 1,05
(2H, dd, J=8,20, 3,15 Hz); MS m/z 446,2 [M+H]"

158

2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,82 (1H, d, J=1,58 Hz) 8,11 (1H,
d, J=8,20 Hz) 7,92 - 7,99 (2H, m) 7,69 (2H, d, J=8,51 Hz) 7,58 (1H, d,
J=2,21 Hz) 7,19 (1H, dd, J=8,83, 2,21 Hz) 6,70 (2H, br. s.) 2,82 (3H, s);
MS m/z 437,2 [M+H]"

159

2-(5-cloro-2-metyl-1H-benzimidazol-1-y1)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,42 (1H, s) 7,95 - 8,00 (1H, m)
7,55 - 7,62 (2H, m) 7,43 (1H, d, J=1,58 Hz) 7,01 - 7,10 (3H, m) 6,84
(1H, t, J=75,30 Hz) 6,44 (2H, br. s.) 2,64 (3H, s); MS m/z 435,2 [M+H]"

160

2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-ds) Sppm 8,83 (I1H, br. s.) 8,19 (1H, d,
J=1,58 Hz) 7,94 (2H, d, J=8,20 Hz) 7,70 (3H, d, J=8,51 Hz) 7,55 (1H, d,
J=8,51 Hz) 7,21 - 7,27 (1H, m) 6,72 (2H, br. s.) 2,82 (3H, s); MS m/z
4372 [M+H]"

161

2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) Sppm 8,57 (1H, s) 8,17 - 8,22 (1H, m)
7,70 - 7,77 2H, m) 7,55 (1H, d, J=8,20 Hz) 7,20 - 7,26 (3H, m) 6,97
(1H, t, J=74,70 Hz) 6,62 (2H, br. s.) 2,80 (3H, s); MS m/z 435,2 [M—I-H]

162

2-(2-etyl-5-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-d¢) dppm 8,85 (1H, br. s.) 8,08 (1H, dd,
J=8,67, 5,20 Hz) 7,97 (2H, d, J=8,20 Hz) 7,64 - 7,73 (2H, m) 7,33 (1H,
d, J=6,62 Hz) 6,98-7,04 (1H, m) 6,72 (2H, br. s.) 3,29 (2H, q, J=7,36 Hz)
1,34 (3H, t, J=8,20 Hz); MS m/z 435,3 [M+H]"

163 | N-[4-(diflorometoxy)phenyl]-2-(2-etyl-5-floro-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
'"H NMR (500MHz, axeton-ds) Sppm 8,56 (1H, s) 8,09 (1H, dd, J=9,46,
5,04 Hz) 7,69 - 7,75 (2H, m) 7,31 (1H, dd, J=9,30, 2,68 Hz) 7,18-7,24
(2H, m) 6,81 - 7,14 (2H, m) 6,57 (2H, br. s.) 3,22 - 3,29 (2H, m) 1,27 -
1,34 (3H, m); MS m/z 433,3 [M+H]"

164 | 2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) oppm 8,85 (1H, s) 7,96 (2H, d, J=8,51
Hz) 7,89 (1H, dd, J=10,09, 2,52 Hz) 7,70 (2H, d, J=8,51 Hz) 7,59 (1H,
dd, J=8,51, 5,04 Hz) 7,01 - 7,09 (1H, m) 6,75 (2H, br. s.) 3,29 (2H, q,
J=7,46 Hz) 1,33 (3H, t, J=14,80 Hz); MS m/z 435,3 [M+H]"

165 | N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro- 1H-benzimidazol-1-yl)-5-

: floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,56 (1H, s) 7,90 (1H, dd, J=10,40,
2,52 Hz) 7,68-7,75 (2H, m) 7,56 (1H, dd, J=8,83, 5,04 Hz) 7,18-7,26
(2H, m) 6,81 - 7,12 (2H, m) 6,61 (2H, br. s.) 3,25 (2H, q, J=7,46 Hz)
1,26 - 1,34 (3H, m); MS m/z 433,3 [M+H]"

172 | 5-metyl-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) dppm 8,19 (1H, s) 8,14 (1H, dt, J=8,20,
0,95 Hz) 7,87 (2H, d, J=8,51 Hz) 7,64 (2H, d, J=8,51 Hz) 7,55 - 7,60
(1H, m) 7,22 (1H, ddd, J=8,04, 7,09, 1,26 Hz) 7,15 (1H, ddd, J=8,28,
7,17, 1,26 Hz) 6,31 (2H, br. s.) 2,80 (3H, s) 2,22 (3H, s); MS m/z 399,2
[M+H]" ,

183 | 5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[6-
(triflorometyl)pyridin-3-yl]pyrimidin-4,6-diamin
'H NMR (Metanol-d,) 8ppm 8,92 (1H, d, J = 2,5 Hz), 8,34 (1H, dd, J =
8.,5,2,4 Hz), 7,81 (1H, dd, J = 9,8, 2,5 Hz), 7,75 (1H, d, J = 8,7 Hz), 7,54
(1H, dd, J = 8,7, 5 Hz), 7,06 (1H, td, J = 9,2, 2,5 Hz), 2,82 (3H, s); MS
m/z 422,3 [M+H]"

184 | 5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
TH NMR (500MHz, axeton-dg) dppm 8,37 (br. s., 1H), 7,94 (dd, J = 10,4,
2,5 Hz, 1H), 7,50 - 7,58 (m, 3H), 7,20 (d, J = 8,2 Hz, 2H), 7,01 (ddd, J =
9.8, 8.8, 2,5 Hz, 1H), 6,52 (br. s., 2H), 2,78 (s, 3H), 2,34 (s, 3H); MS m/z

13672 [M+H]"
185 | N-(4-clorophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-

yl)pyrimidin-4,6-diamin
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"H NMR (500MHz, axeton-dg) Sppm 8,58 (br. s., 7H), 7,93 (dd, J = 10,2,
2,7 Hz, 1H), 7,70 - 7,76 (m, 2H), 7,54 (dd, J = 8,7, 5,2 Hz, 1H), 7,37 -
7,42 (m, 2H), 7,03 (ddd, J = 9.8, 8,8, 2,5 Hz, 1H), 6,63 (br. s., 2H), 2,79
(s, 3H); MS m/z 387,2 [M+H]"

189

5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(3-
metoxyphenyl)pyrimidin-4,6-diamin

'"H NMR (500MHz, axeton-dg) dppm 8,43 (br. s., 1H), 7,97 (dd, J = 10,1,
2,5 Hz, 1H), 7,54 (dd, J = 8,8, 5,0 Hz, 1H), 7,32 - 7,37 (m, 1H), 7,23 -
7,31 (m, 2H), 7,03 (ddd, J = 9,5, 8,7, 2,8 Hz, 1H), 6,68 - 6,75 (m, 1H),
6,57 (br. s., 2H), 3,77 (s, 3H), 2,81 (s, 3H); MS m/z 383,2 [M+H]"

190

N-(3-clorophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-

'yl)pyrimidin-4,6-diamin

TH NMR (500MHz, axeton-ds) Sppm 8,63 (br. s., 1H), 7,96 (dd, J = 10,1,
2,5 Hz, 1H), 7,91 (t, J = 2,0 Hz, 1H), 7,62 (ddd, J = 8,3, 2,0, 0,8 Hz, 1H),
7,55 (dd, ] = 8,8, 5,0 Hz, 1H), 7,38 (t, ] = 8,0 Hz, 1H), 7,14 (ddd, J = 8,2,
2,2, 0,9 Hz, 1H), 7,04 (ddd, J = 9,5, 8,5, 2,5 Hz, 1H), 6,68 (br. s., 2H),
2,82 (s, 3H); MS m/z 387,2 [M+H]"

191

5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) dppm 9,21 (br. s., 1H), 8,49 (dd, J = 10,2,
2,7 Hz, 1H), 8,32-8,42 (m, 2H), 8,10 (dd, J = 8,7, 5,2 Hz, 1H), 7,91 (dd, J
=9,1, 0,9 Hz, 2H), 7,59 (ddd, J = 9,5, 8,5, 2,5 Hz, 1H), 7,21 (br. s., 2H),
3,34 (s, 3H); MS m/z 437,2 [M+H]"

192

4-{[6-amino-5-floro-2-(6-floro-2- metyl-lH—benz1m1dazol-1-
yl)pyrimidin-4-ylJamino } benzonitril

'H NMR (500MHz, axeton-d¢) Sppm 8,79 (br. s., 1H), 7,80 - 7,86 (m,
2H), 7,78 (dd, T = 10,1, 2,5 Hz, 1H), 7,61 (dt, J = 8,8, 2,5 Hz, 2H), 7,42
(dd, J = 8,8, 5,0 Hz, 1H), 6,91 (ddd, J = 9,5, 8,5, 2,6 Hz, 1H), 6,65 (br. s.,
2H), 2,67 (s, 3H); MS m/z 378,2 [M+H]"

193

metyl 4-{[6-amino-5-floro-2-(6-floro-2-metyl-1H-benzimidazol- 1-
yl)pyrimidin-4-ylJamino } benzoat

'H NMR (500MHz, axeton-dg) Sppm 8,82 (br. s., 1H), 7,99 - 8,04 (m,
2H), 7,96 (dd, J = 10,1, 2,5 Hz, 1H), 7,85 - 7,90 (m, 2H), 7,56 (dd, J =
8,8, 5,0 Hz, 1H), 7,05 (ddd, J = 9,5, 8,5, 2,5 Hz, 1H), 6,73 (br. s., 2H),
3,88 (s, 3H), 2,83 (s, 3H); MS m/z 411,2 [M+H]"

194

5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-

4,6-diamin

'H NMR (500MHz, axeton-ds) Sppm 8,36 (1H, br. s.) 8,19 (1H, d,
J=8,51 Hz) 7,64 (1H, s) 7,57 (1H, d, J=7,57 Hz) 7,46 (1H, dd, J=8,20,
2,21 Hz) 7,16-7,26 (3H, m) 6,94 (1H, d, J=7,57 Hz) 6,49 (2H, br. s.) 2,81
(3H, s) 2,33 (3H, s); MS m/z 439,2 [M+H]"

195

5-floro-N-(3-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-d¢) ppm 8,42 (1H, br. s.) 8,13 - 8,18 (1H,
m) 7,58 (1H, d, J=7,25 Hz) 7,40 (1H, t, ]=2,21 Hz) 7,16-7,32 (4H, m)
6,67 - 6,71 (1H, m) 6,52 (2H, br. s.) 3,75 (3H, s) 2,82 (3H, s); MS m/z
365,2 [M+H]"

199

5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin ‘
'H NMR (500MHz, axeton-ds) Sppm 8,35 (1H, br. s.) 8,13 (1H, d,

-J=8,20 Hz) 7,54 - 7,61 (3H, m) 7,12 - 7,24 (4H, m) 6,45 (2H, br. s.) 2,78

(3H, s) 2,33 (3H, s); MS m/z 349,2 [M+H]"

200

5-floro-N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,28 (1H, br. s.) 8,12 (1H, d,
J=8,20 Hz) 7,52 - 7,60 (3H, m) 7,12 - 7,24 (2H, m) 6,93 - 6,98 (2H, m)
6,41 (2H, br. s.) 3,82 (3H, s) 2,76 (3H, s); MS m/z 365,2 [M+H]"

201

N-(4-clorophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,57 (1H, br. s.) 8,07 - 8,14 (1H,
m) 7,73 - 7,80 (2H, m) 7,58 (1H, d, J=6,94 Hz) 7,35 - 7,42 (2H, m) 7,15 -
7,26 (2H, m) 6,56 (2H, br. s.) 2,79 (3H, s); MS m/z 369,2 [M+H]"

202

4-{[6-amino-5-floro-2-(2-metyl- 1H-benzimidazol-1-yl)pyrimidin-4-
yl]amino }benzonitril

'H NMR (500MHz, axeton-dg) Sppm 8,92 (1H, br. s.) 8,08 - 8,13 (1H,
m) 7,97 - 8,03 (2H, m) 7,71 - 7,77 (2H, m) 7,56-7,62 (1H, m) 7,24 (2H,
quind, J=7,33, 7,33, 7,33, 7,33, 1,58 Hz) 6,73 (2H, br. s.) 2,80 - 2,83 (3H,
m); MS m/z 360,2 [M+H]"

203

N-(1,3-benzodioxol-5-yl)-5-floro-2-(2-metyl- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,33 (1H, br. s.) 8,15 (1H, d,
J=6,62 Hz) 7,56 (1H, d, J=7,25 Hz) 7,28 (1H, d, J=2,21 Hz) 7,16-7,25
(2H, m) 7,09 (1H, dd, J=8,51, 2,21 Hz) 6,85 (1H, d, J=8,51 Hz) 6,45 (2H,
br.s.) 6,02 (2H, s) 2,79 (3H, s); MS m/z 379,2 [M+H]"

204

5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl|pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,63 (1H, br. s.) 8,11 (1H, d,
J=7,57 Hz) 7,80 - 7,89 (2H, m) 7,57 (1H, d, J=7,88 Hz) 7,31 - 7,38 (2H,
m) 7,15 - 7,26 (2H, m) 6,58 (2H, br. s.) 2,79 (3H, s); MS m/z 419,1
[M+H]"

213

2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,40 (1H, br. s.) 8,15 (1H, dd,
J=11,98, 7,88 Hz) 7,49 - 7,55 (2H, m) 7,44 (1H, dd, J=10,72, 7,57 Hz)
7,21 (2H, d, J=8,20 Hz) 6,55 (2H, br. s.) 2,79 (3H, s) 2,35 (3H, s); MS
m/z 385,2 [M+H]"
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214 | 2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,30 (1H, br. s.) 8,12 (1H, dd,
J=11,98, 7,88 Hz) 7,46-7,51 (2H, m) 7,41 (1H, dd, J=10,72, 7,57 Hz)
6,93 - 6,98 (2H, m) 6,48 (2H, br. s.) 3,81 (3H, s) 2,75 (3H, s); MS m/z
401,3 [M+H]"

215 | N-(4-clorophenyl)-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,61 (1H, br. s.) 8,15 (1H, dd,
J=11,82, 7,72 Hz) 7,68-7,73 (2H, m)738750 (3 H, m) 6,66 (2H, br. s.)
2,80 (3H, s); MS m/z 405,2 [M+H]"

216 | N-[4-(diflorometoxy)phenyl]-5-floro-2-[2-(metoxymetyl)-1H-
benzimidazol-1-yl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,53 (1H, s) 8,13 - 8,17 (1H, m)
7,73 - 7,79 (2H, m) 7,64 - 7,69 (1H, m) 7,19 - 7,30 (4H, m) 6,82 - 7,13
(1H, m) 6,54 (2H, br. s.) 5,02 (2H, s) 3,28 (3H, s); MS m/z 431,3
[M+H]"

217 | 5-floro-2-[2-(metoxymetyl)-1H-benzimidazo!l-1-yl]-N-(4-
metylphenyl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-ds) Sppm 8,36 (1H, br. s.) 8,18 (1H, dd,
J=6,78, 1,73 Hz) 7,66 (1H, dd, J=6,62, 1,89 Hz) 7,54 - 7,60 (2H, m) 7,17
- 7,30 (4H, m) 6,46 (2H, br. s.) 4,99 - 5,04 (2H, m) 3,28 (3H, s)234 (3H,
s); MS m/z 379,3 [M+H]"

218 | 5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 8,31 (1H, br. s.) 8,14 - 8,19 (1H,
m) 7,65 (1H, dd, J=6,78, 1,73 Hz) 7,53 - 7,59 (2H, m) 7,25 (2H, quind,
J=7,41, 7,41, 7,41, 7,41, 1,58 Hz) 6,93 - 6,99 (2H, m) 6,43 (2H, br. s.)
4,97 - 5,02 (2H, m) 3,82 (3H, s); MS m/z 395,3 [M+H]"

219 | N-(4-clorophenyl)-5-floro-2-[2-(metoxymetyl)- 1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 8,58 (1H, br. s.) 8,12-8,17 (1H, m)
7,73 - 7,79 (2H, m) 7,65 - 7,70 (1H, m) 7,37 - 7,41 (2H, m) 7,24 - 7,32
(2H, m) 6,58 (2H, br. s.) 5,03 (2H, s) 3,29 (3H, s); MS m/z 399,2
[M+H]"

220‘ 5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 8,83 (1H, br. s.) 8,11 - 8,18 (1H,
m) 7,96 - 8,03 (2H, m) 7,66-7,73 (3H, m) 7,25 - 7,33 (2H, m) 6,68 (2H,

| br.s.) 5,05 (2H, s) 3,29 (3H, s); MS m/z 433,2 [M+H]"
222 | 1-(4-amino-5-floro-6-{[4-(triflorometyl)phenyl]amino} pyrimidin-2-yl)-

2-metyl-1H-benzimidazol-6-cacbonitril
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'H NMR (500MHz, axeton-dg) dppm 8,91 (1H, s) 8,63 (1H, d, J=1,58
Hz) 7,92 - 7,99 (2H, m) 7,74 (3H, t, J=8,51 Hz) 7,61 (1H, dd, J=8,20,
1,58 Hz) 6,84 (2H, br. s.) 2,90 (3H, s); MS m/z 428,3 [M+H]"

223

1-(4-amino-6-{[4-(diflorometoxy)phenyl]amino }-5-floropyrimidin-2-yl)-
2-metyl-1H-benzimidazol-6-cacbonitril

'H NMR (500MHz, axeton-dg) Sppm 8,58 - 8,63 (2H, m) 7,68-7,75 (3H,
m) 7,57 - 7,62 (1H, m) 7,22 - 7,27 (2H, m) 6,84 - 7,16 (1H, m) 6,68 (2H,
br. s.) 2,87 (3H, s); MS m/z 426,3 [M+H]"

224

1-{4-amino-5-floro-6-[(4-metylphenyl)amino]pyrimidin-2-yl}-2-metyl-
1H-benzimidazol-6-cacbonitril

'H NMR (500MHz, axeton-d¢) Sppm 8,61 (1H, s) 8,42 (1H, br. s.) 7,71
(1H, d, J=8,20 Hz) 7,49 - 7,60 (3H, m) 7,24 (2H, d, J=7,88 Hz) 6,58 (2H,
br. s.) 2,87 (3H, s) 2,36 (3H, s); MS m/z 374,3 [M+H]"

225

1-{4-amino-5-floro-6-[ (4-metoxyphenyl)amino]pyrimidin-2-yl}-2-metyl-
1H-benzimidazol-6-cacbonitril

'H NMR (500MHz, axeton-dg) dppm 8,62 (1H, s) 8,37 (1H, s) 7,71 (1H,
d, J=8,20 Hz) 7,49 - 7,60 (3H, m) 6,98-7,03 (2H m) 6,57 (2H, br. s.)
3,84 (3H, s) 2,84 (3H, s); MS m/z 390,3 [M+H]" :

226

1-(4-amino-6-{[4-(diflorometoxy)phenyl]Jamino }-5-floropyrimidin-2 -yl)

2-metyl-1H-benzimidazol-5-cacbonitril

'H NMR (500MHz, axeton-dg) Sppm 8,60 (1H, s) 8,28 (1H, dd, J=8,51,
0,63 Hz) 8,00 (1H, dd, J=1,58, 0,63 Hz) 7,70 - 7,77 (2H, m) 7,55 (1H,
dd, J=8,51, 1,58 Hz) 7,19 - 7,25 (2H, m) 6,98 (1H, t, J=75,00 Hz) 6,63
(2H, br. s.) 2,83 (3H, s); MS m/z 426,3 [M+H]"

227

1-{4-amino-5-floro-6-[(4-metylphenyl)amino]pyrimidin-2-yl }-2-metyl-
1H-benzimidazol-5-cacbonitril

'H NMR (500MHz, axeton-dg) dppm 8,42 (1H, br. s.) 8,31 (1H, s) 7,99
(1H, s) 7,50 - 7,57 (3H, m) 7,20 (2H, d, J=8,20 Hz) 6,55 (2H, br. s.) 2,83
(3H, s) 2,34 (3H, s); MS m/z 374,3 [M+H]"

228

1-{4-amino-5-floro-6-[(4- metoxyphenyl)ammo]pynmldm- -yl}-2-metyl-
1H-benzimidazol-5-cacbonitril

H NMR (500MHz, axeton-d¢) oppm 8,33 - 8,39 (1H, m) 8,29 (1H, d,
J=8,51 Hz) 7,98 (1H, s) 7,49 - 7,56 (3H, m) 6,95 - 7,00 (2H, m) 6,51
(2H, br. s.) 3,83 (3H, s) 2,81 (3H, s); MS m/z 390,4 [M+H]"

229

1-(4-amino-5-floro-6-{[4-(triflorometyl)phenyl]amino } pyrimidin-2-yl)-
2-metyl-1H-benzimidazol-5-cacbonitril

'H NMR (500MHz, axeton-d¢) Sppm 8,90 (1H, s) 8,28 (1H, d, J=8.51
Hz) 8,02 (1H, s) 7,97 (2H, d, J=8,51 Hz) 7,71 (2H, d, J=8,20 Hz) 7,58
(1H, dd, J=8,51, 1,58 Hz) 6,78 (2H, br. s.) 2,87 (3H, s); MS m/z 428,3
[M+H]"

230

1-{4-amino-6-[(4-clorophenyl)amino]-5-floropyrimidin-2-yl }-2-metyl-
1H-benzimidazol-5-cacbonitril

-166-




25635

Hop | Tén & Dit liéu

chét
'H NMR (500MHz, axeton-dg) dppm 8,64 (1H, br. s.) 8,28 (1H, dd,
J=8,51, 0,63 Hz) 8,01 (1H, d, J=1,58 Hz) 7,70 - 7,76 (2H, m) 7,57 (1H,
dd, J=8,51, 1,58 Hz) 7,36-7,43 (2H, m) 6,67 (2H, br. s.) 2,84 (3H, s); MS
m/z 394,2 [M+H]"

231 | N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-6-nitro-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin _
'H NMR (500MHz, axeton-dg) Sppm 9,02 (1H, d, J=2,84 Hz) 8,62 (1H,
br. s.) 8,19 (1H, dd, J=8,83, 2,52 Hz) 7,71 - 7,77 (3H, m) 6,94 (1H, t,
J=75,00 Hz) 6,68 (2H, s) 2,88 (3H, s); MS m/z 446,2 [M+H]"

232 | 5-floro-2-(2-metyl-6-nitro-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
"H NMR (500MHz, axeton-dg) dppm 9,03 (1H, d, J=2,84 Hz) 8,45 (1H,
br. s.) 8,18 (1H, dd, J=8,83, 2,21 Hz) 7,74 (1H, d, J=8,83 Hz) 7,53 - 7,59
(2H, m) 7,18 (2H, d, J=7,88 Hz) 6,61 (2H, br. s.) 2,87 (3H, s) 2,32 (3H,
s); MS m/z 394,2 [M+H]"

233 | 5-floro-N-(4-metoxyphenyl)-2-(2-metyl-6-nitro-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
"H NMR (500MHz, axeton-dg) dppm 9,03 (1H, d, J=1,89 Hz) 8,38 (1H,
br. s.) 8,17 (1H, dd, J=8,83, 2,21 Hz) 7,73 (1H, d, J=8,83 Hz) 7,52 - 7,60
(2H, m) 6,92 - 6,99 (2H m) 6,57 (2H, br. s.) 3,80 (3H, s) 2,54 (3H, s);
MS m/z 410,2 [M+H]"

236 | 5-floro-2-(2-metyl-6-nitro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) Sppm 9,04 (1H, d, J=2, 52 Hz) 8,90 (1H,
br. s.) 8,21 (1H, dt, J=8,83, 1,42 Hz) 7,99 (2H, dd, J=8,35, 3,31 Hz) 7,77
(1H, d, J=8,83 Hz) 7,70 (2H, d, J=8,51 Hz) 6,83 (2H, br. s.) 2,92 (3H, s);
MS m/z 448,2 [M+H]"

237 | N-(4-clorophenyl)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
'H NMR (500MHz, axeton-ds) Sppm 8,62 (1H, br. s.) 7,79 (1H, dd,
J=10,25, 2,05 Hz) 7,69 - 7,74 (2H, m) 7,37 - 7,44 (2H, m) 6,92 (1H, td,
J=10,25, 2,21 Hz) 6,67 (2H, br. s.) 2,79 - 2,80 (3H, m); MS m/z 405,2
[M+H]"

238 | 2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-de) dppm 8,69 (1H, s) 7,75 - 7,85 (3H, m)
7,36 (2H, d, J=8,20 Hz) 6,92 (1H, td, J=10,25, 2,52 Hz) 6,69 (2H, br. s.)
2,79 (3H, s); MS m/z 456,1 [M+H]"

240 | N-(1,3-benzodioxol-5-yl)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-

5-floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,37 (1H, br. s.) 7,80 (1H, dd,
J=9,46, 1,89 Hz) 7,20 (1H, d, J=2,21 Hz) 7,05 (1H, dd, J=8,35, 2,05 Hz)
6,84 - 6,92 (2H, m) 6,55 (2H, br. s.) 6,02 (2H, s) 2,79 (3H, s); MS m/z
416,2 [M+H]"

-167-




25635

chat

Tén & Dit li€u

241

2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-ds) Sppm 8,41 (1H, br. s.) 7,80 (1H, dd,
J=9,93, 2,36 Hz) 7,50 - 7,56 (2H, m) 7,20 (2H, d, J=8,20 Hz) 6,90 (1H,
td, J=10,25, 2,52 Hz) 6,56 (2H, br. s.) 2,79 (3H, s) 2,34 (3H, s); MS m/z
386,2 [M+H]"

242

2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,34 (1H, br. s.) 7,76-7,83 (1H, m)
7,47 - 7,55 (2H, m) 6,94 - 7,00 (2H, m) 6,89 (1H, td, J=10,25, 2,21 Hz)
6,52 (2H, br. s.) 3,82 (3H, s) 2,76 (3H, s); MS m/z 402,2 [M+H]"

243

2-(5.7-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

| '"H NMR (500MHz, axeton-dg) oppm 8,86 (1H, br. s.) 8,15 (1H, dd,

J=11,66, 7,88 Hz) 7,91 - 7,98 (2H, m) 7,72 (2H, d, J=8,51 Hz) 7,48 (1H,
dd, J=10,72, 7,57 Hz) 6,78 (2H, br. s.) 2,83 (3H, s); MS m/z 439,3
[M+H]"

244

5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-y1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) oppm 8,82 (1H, br. s.) 8,00 (2H, d,
J=8,51 Hz) 7,65 - 7,73 (3H, m) 7,45 (1H, d, J=8,51 Hz) 6,83 - 6,89 (1H,
m) 6,67 (2H, br. s.) 3,64 - 3,69 (3H m) 2,78 (3H, s); MS m/z 434,2
[M+H]"

245

N-(4-clorophenyl)-5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-
yD)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,57 (1H br. s.) 7,74 - 7,79 (2H,
m) 7,68 (1H, d, J=2,52 Hz) 7,44 (1H, d, J=8,51 Hz) 7,35 - 7,41 (2H, m)
6,85 (1H, dd, J=8,83, 2,52 Hz) 6,57 (2H, br. s.) 3,69 (3H, s) 2,75 (3H, s);
MS m/z.399,2 [M+H]"

246

5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin

'"H NMR (500MHz, axeton-d¢) dppm 8,64 (1H, s) 7,84 - 7,89 (2H, m)
7,69 (1H, d, J=2,21 Hz) 7,44 (1H, d, J=8,83 Hz) 7,34 (2H, d, J=8,20 Hz)
6,85 (1H, dd, J=8,51, 2,52 Hz) 6,58 (2H, br. s.) 3,68 (3H, s) 2,75 (3H, s);
MS m/z 449,2 [M+H]"

247

N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-metoxy-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d) Sppm 8,52 (1H, s) 7,74 - 7,79 (2H, m)
7,69 (1H, d, J=2,52 Hz) 7,43 (1H, d, J=8,51 Hz) 7,17 - 7,23 (2H, m) 6,81
- 7,12 (2H, m) 6,53 (2H, br. s.) 3,69 (3H, s) 2,74 (3H, s); MS m/z 432,2
[M+H]"

248

5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
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TH NMR (500MHz, axeton-dg) dppm 8,34 (1H, br, s) 7,70 (1H, d, J=2,52
Hz) 7,56-7,60 (2H, m) 7,42 (1H, d, J=8,83 Hz) 7,17 (2H, d, J=8,20 Hz)
6,83 (1H, dd, J=8,83, 2,52 Hz) 6,45 (2H, br. s.) 3,65 (3H, s) 2,75 (3H, s)
2,33 (3H, s); MS m/z 380,2 [M+H]"

249 | 5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) dppm 8,27 (1H, br. s.) 7,70 (1H, d,
J=2,52 Hz) 7,54 - 7,60 (2H, m) 7,38-7,43 (1H, m) 6,92 - 6,97 (2H, m)
6,82 (1H, dd, J=8,51, 2,52 Hz) 6,41 (2H, br. s.) 3,82 (3H, s) 3,67 (3H, s)
2,72 (3H, s); MS m/z 396,2 [M+H]" :

250 | N-(1,3-benzodioxol-5-yl)-5-floro-2-(6-metoxy-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,32 (1H, br. s.) 7,71 (lH d,
J=2,52 Hz) 7,42 (1H, d, J=8,51 Hz) 7,30 - 7,33 (1H, m) 7,09 (1H, dd,
J=8,35, 2,05 Hz) 6,81 - 6,87 (2H, m) 6,44 (2H, br. s.) 6,01 (2H, s) 3,72
(3H, s) 2,74 (3H, s); MS m/z 409,2 [M+H]"

254 | 5-floro-2-(2-metyl-5-nitro-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrlmldm—4 6-diamin -
'H NMR (500MHz, axeton-dg) dppm 8,45 - 8, 49 (1H, m) 8,44 (1H, d,
J=1,89 Hz) 8,31 (1H, d, J=9,14 Hz) 8,11 (1H, dd, J=8,98, 2,36 Hz) 7,54 -
7,57 (2H, m) 7,21 (2H, d, J=8,20 Hz) 6,59 (2H, br. s.) 2,85 (3H, s) 2,34

“ | (3H, s); MS m/z 394,2 [M+H]"

255 | 5-floro-N-(4-metoxyphenyl)-2-(2-metyl-5-nitro-1H-benzimidazol-1-
yl)pyrlmldm 4,6-diamin
'H NMR (500MHz, axeton-dg) Oppm 8,43 (lH d, J=1,89 Hz) 8,40 (1H,
br. s.) 8,30 (1H, d, J=9,14 Hz) 8,10 (1H, dd, J=8,99, 2,36 Hz) 7,52 - 7,57
(2H, m) 6,96-7,01 (2H, m) 6,55 (2H, br. s.) 3,83 (3H, s) 2,83 (3H, s); MS
m/z 410,2 [M+H]"

256 | 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,25 (1H, s) 7,53 - 7,59 (2H, m)
7,42 (1H, d, J=1,58 Hz) 7,24 (1H, d, J=8,83 Hz) 6,93 - 6,99 (2H, m) 6,61
(1H, dd, J=8,20, 2,21 Hz) 6,33 (2H, s) 4,30 (2H, br. s.) 3,81 (3H, s) 2,67
(3H, s); MS m/z 380,3 [M+H]"

257 | 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dq) Sppm 8,48 (1H, br. s.) 7,75 - 7 82 (2H,
m) 7,42 (1H, d, J=2,21 Hz) 7,25 (1H, d, J=8,20 Hz) 7,17 - 7,22 (2H, m)
6,96 (1H, t, J=75,00 Hz) 6,64 (1H, dd, J=8,51, 2,21 Hz) 6,44 (2H, br. s.)
4,36 (2H, s) 2,68 (3H, s); MS m/z 416,2 [M+H]"

258 | 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-

metylphenyl)pyrimidin-4,6-diamin
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"H NMR (500MHz, axeton-dg) Sppm 8,15 (1H, br. s.) 7,39 - 7,46 (2H,
m) 7,28 (1H, d, J=2,21 Hz) 7,09 (1H, d, J=8,20 Hz) 7,04 (2H, d, J=8,20
Hz) 6,47 (1H, dd, J=8,51, 2,21 Hz) 6,22 (2H, br. s.) 4,16 (2H, s) 2,54
(3H, s) 2,18 (3H, s); MS m/z 364,3 [M+H]"

259

N-(4-clorophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin

'"H NMR (500MHz, axeton-dg) dppm 8,60 (1H, br. s.) 8,13 (1H, dd,
J=9,46, 5,04 Hz) 7,71 - 7,78 (2H, m) 7,36-7,43 (2H, m) 7,29 (1H, dd,
J=9,30, 2,36 Hz) 6,99 (1H, td, J=9,30, 2,52 Hz) 6,60 (2H, br. s.) 2,80
(3H, s); MS m/z 387,2 [M+H]"

260

N-(4-cloro-3-florophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-
1-ylpyrimidin-4,6-diamin .

'H NMR (500MHz, axeton-dg) dppm 8,76 (1H, br. s.) 8,13 (1H, dd,
J=8.,83, 5,04 Hz) 7,86 (1H, dd, J=11,98, 2,52 Hz) 7,54 - 7,59 (1H, m)
7,45 - 7,51 (1H, m) 7,30 (1H, dd, J=9,30, 2,36 Hz) 7,02 (1H, td, J=9,22,
2,68 Hz) 6,69 (2H, br. s.) 2,84 (3H, s); MS m/z 405,2 [M+H]"

261

N-(4-cloro-3-florophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-
yDpyrimidin-4,6-diamin

'"H NMR (500MHz, axeton-dg) oppm 8,74 (1H, br. s.) 8,11 (1H, dd
J=7,57, 1,89 Hz) 7,90 (1H, dd, J=11,98, 2,52 Hz) 7,58 (2H, td, J=7,88,
2,21 Hz) 7,47 (1H, t, J=8,67 Hz) 7,18-7,28 (2H, m) 6,65 (2H, br. s.) 2,82
(3H, s); MS m/z 387,2 [M+H]"

262

N-(4-cloro-3-florophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-
1-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,77 (1H, br. s.) 7,93 (1H, dd,
J=10,09, 2,21 Hz) 7,83 (1H, dd, J=11,82, 2,36 Hz) 7,53 - 7,59 (2H, m)
7,46-7,51 (1H, m) 7,05 (1H, td, J=9,14, 2,52 Hz) 6,72 (2H, br. s.) 2,82
(3H, s); MS m/z 405,2 [M+H]"

270

2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-
4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,36 (1H, br. s.) 8,07 - 8,11 (1H,
m) 7,54 - 7,62 (3H, m) 7,15 - 7,24 (4H, m) 6,46 (2H, br. s.) 3,26 (2H, q,
J=7,46 Hz) 2,33 (3H, s) 1,30 - 1,33 (3H, m); MS m/z 363,3 [M+H]"

271

2-(2-etyl-1H-benzimidazol-1-yl)-5- ﬂoro—N—(4-metoxypheny1)pyr1m1dln-
4,6-diamin

1H NMR (500MHz, axeton-dg) dppm 8,15 (1H, br. s.) 7,93 - 7,97 (1H,
m) 7,39 - 7,46 (3H, m) 6,99 - 7,10 (2H, m) 6,78 - 6,83 (2H, m) 6,28 (2H,
s) 3,68 (3H, s) 3,10 (2H, q, J=7,36 Hz) 1,14 - 1,17 (3H, m); MS m/z
379,3 [M+H]"

272

2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
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"H NMR (500MHz, axeton-dg) dppm 8,67 (1H, s) 8,04 - 8,10 (1H, m)
7,80 - 7,87 (2H, m) 7,58-7,64 (1H, m) 7,33 (2H, d, J=8,20 Hz) 7,14 -
7,26 (2H, m) 6,60 (2H, s) 3,26 (2H, q, J=7,36 Hz) 1,31 - 1,34 (3H, m);
MS m/z 433,2 [M+H]"

273

N-(1,3-benzodioxol-5-yl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,32 (1H, br. s.) 8,08 - 8,13 (1H,
m) 7,58 (1H, d, J=7,57 Hz) 7,28 (1H, d, J=1,89 Hz) 7,15 - 7,24 (2H, m)
7,07 (1H, dd, J=8,67, 2,05 Hz) 6,85 (1H, d, J=8,51 Hz) 6,40 - 6,48 (2H,
m) 6,01 (2H, s) 3,25 (2H, q, J=7,57 Hz) 1,30 - 1,33 (3H, m); MS m/z
393,2 [M+H]" '

274

N-(4-clorophenyl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-floropyrimidin-
4,6-diamin ,

'H NMR (500MHz, axeton-dg) ppm 8,57 (1H, br. s.) 8,03 - 8,09 (1H,
m) 7,72 - 7,79 (2H, m) 7,60 (1H, d, J=7,57 Hz) 7,34 - 7,40 (2H, m) 7,16-
7,26 (2H, m) 6,56 (2H, br. s.) 3,26 (2H, q, J=7,57 Hz) 1,33 (3H, t, J=7,57
Hz); MS m/z 383,4 [M+H]"

275

N-{4-cloro-3-florophenyl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,75 (1H, br. s.) 8,06 (1H, d,
J=6,94 Hz) 7,90 (1H, dd, J=11,98, 2,52 Hz) 7,62 (1H, dd, J=6,94, 1,58
Hz) 7,54 - 7,58 (1H, m) 7,42 - 7,49 (1H, m) 7,18-7,29 (2H, m) 6,65 (2H,
br. s.) 3,29 (2H, q, J=7,36 Hz) 1,36 (3H, t, J=7,41 Hz); MS m/z 401,4
[M+H]

276

2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,36 (1H, br. s.) 8,02-8,06 (1H, m)
7,61 - 7,67 (2H, m) 7,46-7,53 (1H, m) 7,12 - 7,23 (4H, m) 6,47 (2H, br.
s.) 3,01 - 3,10 (1H, m) 2,32 (3H, s) 1,16 - 1,21 (2H, m) 0,98 (2H, dq,
J=8,47, 3,38 Hz); MS m/z 375,4 [M+H]"

277 .
:| metoxyphenyl)pyrimidin-4,6-diamin

2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-

'H NMR (500MHz, axeton-dg) dppm 8,29 (1H, br. s.) 8,04 (1H, d,
J=8,83 Hz) 7,58-7,65 (2H, m) 7,46-7,51 (1H, m) 7,10 - 7,21 (2H, m) 6,89

| - 6,96 (2H, m) 6,43 (2H, br. s.) 3,81 (3H, 5) 3,02 - 3,10 (1H, m) 1,13-1,18

(2H, m) 0,96 (2H, dq, J=8,35, 3,42 Hz); MS m/z 391,3 [M+H]

278

2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl|pyrimidin-4,6-diamin

TH NMR (500MHz, axeton-d¢) dppm 8,65 (1H, s) 7,98 - 8,03 (1H, m)
7,87 - 7,93 (2H, m) 7,49 - 7,54 (1H, m) 7,31 (2H, d, J=8,20 Hz) 7,12 -
7,24 (2H, m) 6,60 (2H, br. s.) 2,98 - 3,05 (1H, m) 1,17 - 1,23 (2H, m)
0,95 - 1,02 (2H, m); MS m/z 445,3 [M+H]"

279

N-(4-clorophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin
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'H NMR (500MHz, axeton-ds) Sppm 8,59 (1H, br. s.) 7,97 - 8,04 (1H,
m) 7,80 - 7,86 (2H, m) 7,47 - 7,55 (1H, m) 7,32 - 7,38 (2H, m) 7,12 -
7,23 (2H, m) 6,58 (2H, br. s.) 2,96 - 3,05 (1H, m) 1,17 - 1,25 (2H, m)
0,97 - 1,04 (2H, m); MS m/z 395,3 [M+H]"

280 | N-(4-cloro-3-florophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-

- | floropyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dq) Sppm 8,77 (1H, br. s.) 7,96 - 8,06 (2H,
m) 7,60 (1H, dd, J=7,88, 2,52 Hz) 7,53 (1H, d, J=6,94 Hz) 7,45 (1H, t,
J=8,67 Hz) 7,16-7,25 (2H, m) 6,68 (2H, br. s.) 2,96 - 3,03 (1H, m) 1,21 -
1,26 (2H, m) 1,02 - 1,07 (2H, m); MS m/z 413,3 [M+H]"

281 | 5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
1H NMR (500MHz, axeton-d¢) dppm 8,39 (1H, br. s.) 8,15 (1H, dd,
J=8,51, 5,04 Hz) 7,53 - 7,58 (2H, m) 7,27 (1H, dd, J=9,62, 2,36 Hz) 7,19
(2H, d, J=8,20 Hz) 6,92 - 7,00 (1H, m) 6,51 (2H, br. s.) 2,79 (3H, s) 2,34
(3H, s); MS m/z 367,3 [M+H]"

282 | 5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrlmldln 4,6-diamin
'H NMR (500MHz, axeton-dg) Sdppm 8,30 (1H, br. s.) 8§, 14 (1H, dd,
J=9,30, 4,89 Hz) 7,51 - 7,58 (2H, m) 7,26 (1H, dd, J=9,46, 2,52 Hz) 6,91
- 7,00 (3H, m) 6,44 (2H, br. s.) 3,83 (3H, s) 2,76 (3H, s); MS m/z 383,3
[M+H]"

283 | 5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-d¢) Sppm 8,66 (1H, s) 8,12 (1H, dd, J=8,67,
4,89 Hz) 7,80 - 7,86 (2H, m) 7,35 (2H, d, J=8,20 Hz) 7,29 (1H, dd,
J=8.,83, 2,52 Hz) 6,97 (1H, td, J=9,30, 2,52 Hz) 6,62 (2H, s) 2,79 (3H, s);
MS m/z 437,3 [M+H]"

284 | 2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-

(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 7,86 (2H, d, J=8,51 Hz) 7,53 (2H,
d, J=8,51 Hz) 7,28 (1H, d, J=2,21 Hz) 7,13 (1H, d, J=8,51 Hz) 6,50 (1H,
dd, J=8,51, 2,21 Hz) 6,42 (2H, br. s.) 4,26 (2H, s) 2,56 (3H, s) MS m/z
418,3 [M+H]"
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5-floro-N-(4-metoxyphenyl)-2-(2-metylpyrazolo[1,5-a]pyridin-3-yl)pyrimidin-
4,6-diamin (Hop chét 239)
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Buéc 1. Hon hop gdm 1-aminopyridinium iodua (9,59g, 43,2mmol) va
metyl nhung-2-ynoate (5,2mL, 51,83mmol) trong DMF (50mL) & 0°C dugc b
sung K,COj5 (11,94g, 86,4mmol). Hon hop phan tmg nay duoc lam 4m t6i nhiét
d0 trong phong va dugc khudy trong 3 ngay cho dén khi UPLC cho thiy su
chuyén héa hoan toan thanh san phim. H(’)n‘ hop phan tmg nay duoc phan b trong
hai 16p nuéc va EtOAc. Pha hiru co dugce ¢d, tiép d6 MeOH (50mL) va NaOH
(6mL, 50% trong H,0) dugc bd sung vao va hdn hgp phan ng dugc gia nhiét &
70°C trong 1 gid. MeOH dugc lam bdc hoi va hdn hop con lai dugc axit hoa béng
IN HCl t6i 6 pH khoang 4. Chét lidu thé thd axit 2-metylpyrazolo[1,5-a]pyridin-
3-carboxylic dugc tach trén bd loc va dugce 1am kho trong chan khong, tiép do
duogc hoa tan trong MeOH (50mL) va CHCl; (100mL) va N-iodosucxinimit (7,3g,
32,4mmol) duoc bd sung trong mot 1an. Hdn hop phan tmg nay duge khudy trong
20 phiit & nhiét d trong phong. MeOH dugc 1am bbc hoi va phan con lai duge
rira ba 14n bang dung dich nuéc NaHCO5. Pha hitu co duge 1am kho trén Na,SO,,
dung méi dugc loai bé dudi 4p suit giam, va sin phédm thd duogc tinh ché bing
cach sic ky silicagel dé tao ra 3-iodo-2-metylpyrazolo[1,5-a]pyridin (4,2g, 38%

trong 3 budc) 13 chét rin mau tring nho.
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'H NMR (500MHz, axeton-dg) dppm 8,51 (dt, J = 6,8, 1,3 Hz, 1H), 7,41 (dt, J =
8,8, 1,3 Hz, 1H), 7,31 (ddd, J = 8.8, 6,8, 1,3 Hz, 1H), 6,90 (td, J = 6,8, 1,3 Hz,
1H), 2,42 (s, 3H); MS m/z 298,1 [M+H]".

Buéc 2. Dung dich cia 3-iodo-2-metylpyrazolo[1,5-a]pyridin
(340mg,1,32mmol) trong THF khé (10mL) & 0°C dugc bd sung dung dich phirc
chét isopropylmagie clorua lithi clorua (iPrMgCLLiCl) (1,5mL, 1,97mL). Hén
hop phan tmg niy dugc khudy & 0°C trong 30 phut va 4,6-dicloro-5-floro-2-
(metylsulfonyl)pyrimidin (484mg, 1,97mmol) trong THF khé (20mL) dugc bd
sung vao. Hon hop phan tmg nay dugc khudy & 0°C trong 1 gid, va phan tng
duoc toi bing nude. San phdm thd nay dugc chiét bing CH,Cl, ba 14n. Cac phin
~ chiét hiru co da két hop dugc rira bing nuéc mubi, tiép d6 duge 1am kho trén
Na,SO,, dugc ¢, va nghién trong CH;CN (10mL). Chét két tua thu dugc dugc
loc va dugc 1am kho tao ra 3-(4,6-dicloro-5-floropyrimidin-2-yl)-2-
metylpyrazolo[1,5-a]pyridin (270mg, 68%) duoc tach 13 chit rin mau nau.

'H NMR (500MHz, DMSO-d¢) 8ppm 8,79 (d, J = 6,9 Hz, 1H), 8,34 (d, ] = 8,8
Hz, 1H), 7,61 (ddd, J = 8,8, 6,9, 0,9 Hz, 1H), 7,13 (td, J = 6,9, 1,1 Hz, 1H), 2,70
(s, 3H). MS m/z298,1 [M+H]".

Budc 3. 3-(4,6-dicloro-5-floropyrimidin-2-yl)-2-metylpyrazolo[1,5-
a]pyridin (65mg, 0,21mmol) va 4-metoxyanilin (52mg, 0,42mmol) dugc tron
trong EtOH (1mL) va duoc gia nhiét trong 6ng kin & 100°C cho dén khi UPLC
cho thiy sur chuyén hoa hoan toan (3 gid). Sau khi cic nguyén lidu ban diu dugc
tiéu thy, phan tmg dugc 1am maét t6i nhiét d6 trong phong va dugc pha loang bing
nuée (SmL) dé két tia san phim. San phim dugc thu gom bing céch loc, dugce
rira bang nudc va sau d6 dugc rira bing cac hexan. San phdm tho, khong can 1am
kho, dugc hoa tan trong iPrOAc (2mL), tiép d6 dung dich nudc amoniac bdo hoa
(150uL) duge bd sung vao. Hdn hop phan tng nay dugc gia nhiét & iOO°C trong
6ng kin trong 24 gi& cho dén khi UPLC cho thiy sy tiéu thu hoan toan nguyén
liéu ban d4u. San phim tho duogc két tiia bing cach bd sung nude (10mL), tiép d6
dugc loc va dugc tinh ché bﬁng sic ky trén silicagel dé taora hop chit d& muc

(26mg, 34% trong hai budc).
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'H NMR (500MHz, axeton-dg) dppm 8,54 (dt, J = 8,9, 1,2 Hz, 1H), 8,47 (dt,J =

6,9, 1,1 Hz, 1H), 7,93 (br. s.,

1H), 7,59 (dd, J = 6,6, 2,2 Hz, 2H), 7,21 (ddd, J =

9,0, 6,8, 0,9 Hz, 1H), 6,98 (dd, J = 6.6, 2,2 Hz, 2H), 6,87 (td, J = 6,8, 1,3 Hz, 1H),
5,96 (br. s., 2H), 2,84 (s, 3H), 2,70 (s, 3H); MS m/z 383,2 [M+H]".

Céc hop chit bd sung c6 Cong thirc (I) hodc dang cia n6 theo sang ché c6

thé dugc diéu ché theo Quy trinh ciia Vi du 11 bang cach thé cac nguyén lidu ban

~ d4u, cac chét phan tmg va cac diéu kién phéan tmg thich hop.

Hop
chat

Tén & Dit liéu

173

N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metylpyrazolo[1,5-a]pyridin-
3-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-d¢) Sppm 8,55 (dt, J = 8,9, 1,2 Hz, 1H),
8,49 (dt, J = 6,9, 1,0 Hz, 1H), 8,20 (br. s., 1H), 7,76-7,81 (m, 2H), 7,20
- 7,27 (m, 3H), 6,98 (t, ] = 75 Hz, 1H) 6,89 (td, ] = 6,9, 1,4 Hz, 1H),
6,08 (br. s, 2H), 2,72 (s, 3H); MS m/z 401,2 [M+H]"

177

5-floro-2-(2-metylpyrazolo[ 1,5-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

H NMR (500MHz, axeton-dg) dppm 8,44 (dt, J = 9,1, 1,1 Hz, 1H),
8,37 (dt, 1 =6,9, 0,9 Hz, 1H), 8,39 (br. s., 1H), 7,87 (d, J = 8,5 Hz, 2H),
7,55 (d, J = 8,5 Hz, 2H), 7,13 (ddd, J = 9,1, 6,7, 1,3 Hz, 1H), 6,77 (td, J
= 6,8, 1,6 Hz, 1H), 6,09 (br. s., 2H), 2,62 (s, 3H); MS m/z 4034
[M+H]"

178

5-floro-2-[6-floro-2-(triflorometyl)imidazo|[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 8,76 - 8,81 (m, 1H), 8,70 (br. s.,
1H), 7,91 (d, J = 8,5 Hz, 2H), 7,68 (dd, J = 10,1, 4,7 Hz, 1H), 7,47 (d,J
= 8,5 Hz, 2H), 7,45 (t, ] = 9,8 Hz, 1H), 6,52 (br. s., 2H); MSm/z4753

[M+H]"

Vidu 12

2-(2-xyclopropylpyrazolo[ 1,5-a]pyridin-3-yl)-N-[4-(diflorometoxy)phenyl]-5-

floropyrimidin-4,6-diamin (Hop chét 180)

\\

CIMg F

— \ r j\)\
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Buéce 1. Dung dich cta xyclopropylaxetylen (777,0mg, 9,82mmol) trong
THF (5mL) & -78°C dugc bd sung timg giot dung dich phirc chit isopropylmagie
clorua lithi clorua (9,0mL, 1,3M trong THF). Hoén hc_)p'ne‘iy duoc 1am 4m t6i 0°C
va dugc khudy trong 30 phit. Hn hop nay & -78°C dugc bd sung 4,6-dicloro-5-
ﬂoro-2-(mefylsulfonyl)pyrimidin (4,80g, 19,6mmol), tiép d6 hdn hop nay duoc
1am 4m t6i 0°C va duogc khudy trong 1 gid. Hén hop nay dugc phan bb trong hai
16p etyl axetat va nuée. Pha hitu co duge rira bang nuée mudi, duge 1am khé trén
MgSOy,, tiép d6 dugce loc va duge bée hoi. Chét liéu tdn du dugc tach b%lng cach
sic ky trén cot silicagel (rira giai bing 1:9 etyl axetat-hexan) d cho 4,6-dicloro-2-
(xyclopropyletynyl)-5-floropyrimidin (1,17g, 45%). '

'H NMR (500MHz, axeton-dg) Sppm 1,53-1,67 (m, 1H), 0,98-1,10 (m, 2H), 0,83 -
0,94 (m, 2H); MS m/z 231,1 (100) [M+H]".

Buéc 2. Hon hop gém 4,6-dicloro-2-(xyclopropyletynyl)-5-floropyrimidin
(241,0mg, 1,04mmol) va 4-diflorometoxy anilin (707,0mg, 4,45mmol) trong
EtOH (2mL) duoc khudy véi sy hdi luu trong 1 gio. Sau khi 1am mat, hdn hop
nay dugc phin b trong hai 16p etyl axetat va nu6e. Pha hiru co dugc rira bang
nudc ‘muéi, dugc 1am kho trén MgSO,, tiép d6 dugc loc va dugce bde hoi. Chét
lidu tdn du duoc tach bing cach sic ky trén cot silicagel (rira giai bang 1:20 va
1:10 etyl axetat-hexan) dé cho 6-cloro-2-(xyclopropyletynyl)-N-(4-
(diflorometoxy)phenyl)-5-floropyrimidin-4-amin (258,0mg, 70%); MS m/z 354,2
- (100) [M+H]", 356,2 (40).

Buéc 3. 6-cloro-2-(xyclopropyletynyl)-N-(4(diflorometoxy)phenyl)-5-
floropyrimidin-4-amin dugc bd sung DMSO (2mL) va NH,OH (27%, 0,1mL).
Hbn hop phan tmg nay dugc day kin va duoc khudy & 100°C trong 2 ngay. Hon
hop phén tng nay dugc phan b6 trong hai 16p etyl axetat va nuéc. Pha hitu co
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dugc rira bing nude (2 x 20mL) va nude mudi, dugc 1am kho trén MgSOy,, tiép d6
duoc loc va duoc bbc hoi. Chét lidu tdn du dugc tach béng cach sic ky trén cOt
silicagel (rira giai bing 1:4 etyl axetat-hexan) dé cho 2-(2-
xyclopropylpyrazolo[1,5-a]pyridin-3-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin (149,0mg, 64%). MS m/z 335,5 (80) [M+H], 336,2
(100).

Budce 4. Hon hop gdm 2-(2-xyclopropylpyrazolo[ 1,5-a]pyridin-3-y1)-N-[4-

(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin (100,0mg, 0,30mmol),
pyridinium-1-ylazanit (74,0mg, 0,30mmol), K,COj; (43,0mg, 0,31mmol) va DMF
(2mL) dugc khudy & nhiét d6 trong phong trong 1 ngay, va sau d6 ¢ 80°C trong 1
ngay. Hén hop phan tmg ndy dugc phan b trong hai 16p etyl axetat va nuéc. Pha
hiru co duge rira bing nude va nude mudi, duge 1am khd trén MgSOy,, tiép d6
duge loc va dugce bdc hoi. Chét liéu tdn du dugc tach b%xng cach séc ky trén ct
silicagel (rtra giai bang 1:1 diclorometan:hexan, tiép do6 1:3 etyl
axetat:diclorometan) dé cho Hop chét d& muc (32,0mg, hiéu sudt: 28%): diém
ndéng chay 53-55°C.
'H NMR (500MHz, axeton-dg) Sppm 8,55 (d, J = 8,83 Hz, 1H), 8,41 (d, J = 6,94
Hz, 1H). 8,20 (br. s., 1H), 7,63 - 7,91 (m, 2H), 7,21 (ddd, J = 0,95, 6,78, 8,98 Hz,
1H), 7,17 (d, J = 8,83 Hz, 2H), 6,80 - 7,10 (t, J = 75,00 Hz, 1H), 6,86 (dt, J = 1,26,
6,78 Hz, 1H), 6,10 (br. s., 2H), 3,44 (m, 1H), 0,53-1,13 (m, 4H); MS m/z 427,3
(100) [M-+H]", 428,3 (50).

Vidu 13
[3 -(4-amino-6- {[4-(diflorometoxy)phenyl]amino}-5-floropyrimidin-2-yl)-5-
floropyrazolo[1,5-a]pyridin-2-yllmetanol (Hop chét 181)

F HO\/ SN SO3NH; \g NT K2CO3
7\
C'_(N—:/> PACI,(ACN),, ¢ — >

XPhos, DMF

EtsN,
NP OH DCM OH
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Budc 1. Hén hop gdm 2-cloro-4-floropyridin (2,19g, 16,65mmol), prop-2-
yn-1-ol (1,86g, 33,29mmol), bis(axetonitril)diclopaladi(IT) (215,6mg, 0,83mmol)
va 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl (Xphos) (794,3mg,
0,17mmol) trong NMP (15mL) dugc loai khi bdi ba chu ky bom chén khong va
suc Ny, va sau d6 trietylamin (4,7mL, 33,3mmol) dugc bd sung vao. Hon hgi) nay
dugc loai khi va suc Ny, tiép d6 duoc gia nhiét & 60°C qua dém. Dung dich nay
dugc 1am lanh va duge rét vao nude (100mL), va san phdm duoc chiét bing etyl
axetat (150mL). Phan chiét duoc 1am kho trén MgSO,, tiép d6 dugc loc va duge
o dudi 4p suét giam. Chét lidu tdn du duge tach bing cach sic ky trén cot (rira
giai bang tir 0 t6i 10% diclorometan-hexan) d& tao ra 3-(4-floropyridin-2-yl)prop-
2-yn-1-ol c6 dang dau (2,40g, 96%). ‘

Budc 2-4. Dung dich cia 3-(4-floropyridin-2-yl)prop-2-yn-1-ol (820,0mg,
5,43mmol) trong diclorometan (10mL) dugc bd sung tirng phan 2-
[(aminooxy)sulfonyl]-1,3,5-trimetylbenzen (1,5g, 6,98mmol) & 0°C. Hon hop thu
dugc duoc khudy & nhiét do moi trudong trong 2 ngay. Dung mdi dugc loai bo
dudi dong N, dé tao ra hdn hop thé. Hon hop thd trong DMF (3mL) dugc bd sung
K,COj; (825,0mg, 5,97mmol) & 0°C. Hon hop thu dugc duge khqu & nhiét do
trong phong trong 24 gid, va sau d6 duge phan bd trong hai 16p etyl axetat va

nudc. Pha hitu co duge rira bang nuéc va nudec mudi, duge 1lam khoé trén MgSO,,
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tiép d6 duoc loc va duge bdc hoi. Chét lidu tdn du dugc sir dung trong budc tiép
theo ma kh6ng can tinh ché tiép.

Hdn hop gbdm chét liéu thd, N-iodosucxinimit (1,2g, 5,33mmol) trong
clorofom (10mL) dugc khudy & nhiét d6 mdi trudng trong 2 giv, va sau d6 duge
phén bb trong hai 16p etyl axetat va nu6c. Pha hitu co dugce rira bing nudc va
nude mudi, duge 1lam kho trén MgSO;,, tiép d6 dugc loc va dugce bdc hoi. Chét
lidu tdn du dugce tach bang cach sic ky trén cot silicagel (rira giai bing 1:1
diclorometan:hexan, tiép d6 1% metanol trong 1:4 etyl axetat:diclorometan dé cho
(5-floro-3-iodopyrazolo[1,5-a]pyridin-2-yl)metanol c6 dang dau (1,4g, 50%).

Budce 5. Dung dich cia (5-floro-3-iodopyrazolo[1,5-a]pyridin-2-yl)metanol
(500,0mg, 1,71mmol) trong diclorometan (3mL) dugc bd sung imidazol
(139,5mg, 2,05mmol), tiép do6 1a tert-butyldimetylsilyl clorua (384,0mg,
2,55mmol) trong diclorometan (5mL) duoc bd sung vao timg giot & 0°C. Hdn hop
thu duoc duoc khuéy & nhiét d6 moi truong trong 30 phat, ti'ép d6 duogc loc qua
dém silicagel/selit, rira bang diclorometan dé tao ra 2-[(tert-
butyldimetylsilyloxy)metyl]-5-floro-3-iodopyrazolo[1,5-a]pyridin (470,0mg,
72%).

Budc 6. Dung dich cua 2-[(tert-butyldimetylsilyloxy)metyl]-5-floro-3-
iodopyrazolo[1,5-a]pyridin (470,0mg, 1,15mmol) trong THF (SmL) dugc b sung
tirng giot dung dich phtrc chét isopropylmagie clorua lithi clorua (1,07mL, 1,3 M
trong THF) & -78°C. Hdn hop nay dugc 1am 4m t6i 0°C va duge khudy trong 30
phit , va sau do6, 4,6-dicloro-5-floro-2-(metylsulfonyl)pyrimidin (4,80g,
19,6mmol) dugc bd sung trong mot 1an & -78°C. Hn hop nay duge khudy & 0°C
trong 1 gid va sau d6 dugc phéan bd trong hai 16p etyl axetat va nuée. Pha hitu co
duoc 1:'1’ra b%lng nude mubi, duge 1lam kho trén MgSOy, tiép dd duoc loc va dugce
bbc hoi. Chét lidu tdn du duge tach bing cach sic ky trén cot silicagel (rta giai
bang 1:9 etyl axetat:hexan) dé cho 2-[(tert—butyldimetylsilyloxy)metyl]-3-(4,6-
dicloro-5-floropyrimidin-2-y1)-5-floropyrazolo[ 1,5-a]pyridin (205,0mg, 40%).

Budc 7-8. Hon hop gdm 2-[(tert-butyldimetylsilyloxy)metyl]-3-(4,6-
dicloro-5-floropyrimidin-2-yl)-5-floropyrazolo[1,5-a]pyridin (102,0mg,
0,23mmol), 4-diflorometoxy anilin (145,0mg, 0,92mmol) va etanol (1mL) duoc

gia nhiét & 90°C qua dém. Sau khi 1am mat, hdn hgp nay duge rét vao nude-da aé
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cho chét rin. Chét liéu rin dugc thu gom bing cach loc, tiép d6 14 rira bang nude
va hexan. Chét liéu rin dugc 1am khé duéi chan khong dé tao ra 2-[2-[(tert-
butyldimetylsilyloxy)metyl]-5-floropyrazolo[ 1,5-a]pyridin-3-yl]-6-cloro-N-(4-
diflorometoxy)phenyl]-5-floropyrimidin-4-amin (hdn hop gém san phdm khéng
duogc bao vé va san phém duogc bao vé bz‘?lng TBS). |

Chét rin da lam khé dugc bd sung DMSO (3mL) va NH,OH (0,3mL). Hon

hop phan tmg nay duoc ddy kin va dugc khudy & 100°C trong 2 ngay. Hon hop
ndy dugc phan bd trong hai 16p etyl axetat va nuéce va pha hitu co dugc rira bing
nude (2 x 10mL) va nude mubi, dugc 1am khd trén MgSOy,, tiép d6 duoc loc va
dugc bbe hoi. Chét liéu ton du duge tach béng cach séc ky trén cot silicagel (rtra
gi4i bing 1-5% metanol trong diclorometan) d& tao ra hop chét d& muc 1a chét rén
mau tring (25,0mg, 25% trong hai budc); diém néng chay: 198 - 200°C.
'H NMR (500MHz, axeton-dg) Sppm 8,50 - 8,64 (m, 1H), 8,35 (s, 1H), 8,06 - 8,21
(m, 1H), 7,64 (d, J = 8,83 Hz, 2H), 7,24 (d, J = 8,83 Hz, 2H), 6,80 - 7,10 (t, J =
75,00 Hz, 1H), 6,86 - 6,93 (m, 1H), 6,23 - 6,41 (m, 2H), 5,46 - 5,66 (m, 1H), 4,68-
4,83 (m, 2H); MS m/z 435,2 (100) [M+H]", 436,2 (20).

Céc hop chét bd sung c6 Cong thirc (I) hoiic dang ciia né theo sang ché c6
thé duoc didu ché theo Quy trinh ctia Vi du 13 bing cach thé cac nguyén liéu ban
d4u, cdc chit phan tng va cac diéu kién phan tmg thich hop.

Hop | Tén & Dit liéu

chat

186 | N-[4-(diflorometoxy)phenyl]-2-(2-etyl-5-floropyrazolo[1,5-a]pyridin-3-
yl)-5-floropyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) dppm 8,54 (dd, J = 5,20, 7,41 Hz, 1H),
8,25 (dd, J =2,68, 10,88 Hz, 1H), 8,18 (br. s., 1H), 7,71 (d, ] = 9,14 Hz,
2H), 7,21 (d, ] = 9,14 Hz, 2H), 6,80 - 7,10 (t, J =75,00 Hz, 1H), 6,76 - |
6,88 (m, 1H), 6,14 (br. s., 2H), 3,24 (q, J =7,57 Hz, 2H), 1,20 - 1,35 (m,
3H); diém néng chay: 103-105 °C; MS m/z 433,6 [M+H]"
187 | 2-(2-etyl-5-floropyrazolo[ 1,5-a]pyridin-3-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin
'H NMR (500MHz, axeton-dg) oppm 8,53 - 8,59 (m, 1H), 8,50 (br. s.,
1H), 8,28 (dd, J = 2,68, 10,25 Hz, 1H), 7,93 (d, J = 8,51 Hz, 2H), 7,69
(d, J = 8,51 Hz, 2H), 6,83 (dt, J = 2,99, 7,33 Hz, 1H), 6,28 (br. s., 2H),
3,28 (q, J = 7,46 Hz, 2H), 1,28 (t, J = 7,57 Hz, 3H); di€ém néng chay:
164-166°C; MS m/z 435,2 [M+H]"

188 | N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-5-floropyrazolo[1,5-
a]pyridin-3-yl)-5-floropyrimidin-4,6-diamin
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Hop | Tén & Dit liéu
chét :

"H NMR (500MHz, axeton-dg) dppm 8,49 - 8,64 (m, 1H), 8,33 - 8,40
(m, 1H), 8,24 - 8,32 (m, 1H), 7,77 - 7,85 (m, 1H), 7,44 - 7,50 (m, 1H),
7,29 - 7,38 (m, 1H), 6,80 - 7,10 (t, J = 75,00 Hz, 1H), 6,81 - 6,87 (m,
1H), 6,17 - 6,34 (m, 2H), 3,27 (d, J = 7,57 Hz, 2H), 1,28 (t, ] = 7,57 Hz,
3H); diém nong chay: 150-152°C; MS m/z 452. [M+H]"

Vidu 14

5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin (Hop chit 169)
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Budce 1. Dung dich cia 2-metylimidazo[ 1,2-a]pyridin-3-carboximidamit
pivaloat (250mg, 0,905mmol) va dimetyl 2-floromalonat (272mg, 1,81mmol)
trong MeOH (5mL) duogc b sung dung dich 30% NaOMe trong MeOH (0,2mL).
Hdn hop nay duge dun néng & 85°C trong dng kin trong 72 gid cho dén khi
UPLC thé hién sy tiéu thu hoan toan ciia nguyén liéu ban dau. Hdn hop phan ting
nay dugc cd dudi 4p sudt giam, tiép d6 duoc pha lodng bang nuéc (5mL), va duge
axit hoa bang 1N HCI t6i d6 pH khoang 7. Chét két tia mau nau dugc thu gom
bang cach loc cho 5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4,6-
diol. 5-floro-2-(2-metylimidazo[1,2-a]pyridin-3-yl)pyrimidin-4,6-diol (180mg,
76%). San phim (180mg, 0,69mmol) duogc trén véi phospho oxyclorua (3mL)
trong lo chiéu vi séng, tiép d6 lo nay dwogc day kin va dugc chiéu vi séng trong 15
phut & 150°C. Hn hop phan tmg nay dugc chuyén vao binh ciu day tron loai

25mL va dugc cd dudi ap sudt giam. Phan con lai dugce tai hoa tan trong EtOAc
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(10mL) va duoc rira ba 1an bang dung dich nuéc NaHCOs. Pha hitu co duge 1am
kho trén Na,SOy, tiép d6 duoc loc va duge 1am bde hoi dé cho 3-(4,6-dicloro-5-
floropyrimidin-2-yl)-2-metylimidazo[1,2-a]pyridin (164mg, 80%) 1a chét rin mau
vang.

'H NMR (500MHz, DMSO-dg) 8ppm 9,59 (dt, J = 6,9, 0,9 Hz, 1H), 7,77 (d, J =
8,8 Hz, 1H), 7,62 (t, ] = 7,9 Hz, 1H), 7,32 (t, ] = 6,9 Hz, 1H), 2,77 (s, 3H); MS
m/z 298,1 [M+H]".

Budce 2. 3-(4,6-dicloro-5-floropyrimidin-2-yl)-2-metylimidazo[1,2-
a]pyridin (50mg, 0,168mmol) va 4-triflorometyl anilin (54mg, 0,336mmol) dugc
trén trong EtOH (2mL) va duoc gia nhiét trong dng kin & 100°C cho dén khi
UPLC thé hién su tiéu thy hoan toan clia nguyén liéu ban dau (48 gi®). Hon hop
phan tmg nay dugc 1am mat t6i nhiét d6 trong phong va dugc pha lodng bing
nude (SmL) détaora chit két tia. San phém dugc thu gom béng cach loc, tiép do
duogc rira bﬁng cac hexan. San phém tho, khéng can 1am kho, dugc hoa tan trong
CH;CN (2mL), tiép d6 dung dich nuéc amoniac bo hoa (4mL) duogc bd sung
vao. Hn hop phan tmg nay dugc gia nhiét & 100°C trong dng kin trong 16 gid
cho dén khi UPLC cho thiy su tiéu thu hoan toan nguyén liéu ban dau. San phim
thé dugc két taa b%mg cach bd sung nudc (10mL). Chét két tia dugc loc, tiép do
dugc rira bang cac hexan va dugc 1am kho dé tao ra Hop chét dé muc (32mg, 47%
trén hai bugc) 13 chét rin mau niu nhat.

"H NMR (500MHz, axetbn—ds) Sppm 9,76 (dt, J = 7,1, 1,0 Hz, 1H), 8,50 (br. s.,
1H), 7,85 (d, J = 8,5 Hz, 2H), 7,57 (d, J = 8,5 Hz, 2H), 7,40 (d, J = 8,8 Hz, 1H),
7,19 (ddd, J = 8.5, 6,5, 1,8 Hz, 1H), 6,74 (td, J = 6,9, 1,3 Hz, 1H), 6,27 (br. s.,
2H), 2,64 (s, 3H); MS m/z 403,3 [M+H]".

Cac hop chit bd sung c6 Cong thire (I) hodc dang ciia nd theo sang ché co
thé d‘uqc diéu ché theo Quy trinh cia Vi du 14 bang cach thé cac nguyén liéu ban
dAu, cac chit phan tng va cac diéu kién phan ting thich hop.

Hop | Tén & Dit liu
chét
170 | N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metylimidazo[1,2-a]pyridin-
' 3-yl)pyrimidin-4,6-diamin
MS m/z 401,3 [M+H]"
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chat

Tén & Dix lidu

171

N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metylimidazo[ 1,2-
a]pyridin-3-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-dg) 8ppm 9,83 (d, J = 6,9 Hz, 1H), 9,25 (br.
s, 1H), 7,80 (dd, J = 13,4, 2,0 Hz, 1H), 7,57 (d, ] = 8,8 Hz, 1H), 7,44 (d,
J = 8,5 Hz, 1H), 7,31 - 7,39 (m, 2H), 7,18 (t, J—73,1 Hz, 1H), 6,88 -
6,97 (m, 3H), 3,31 (s, 3H); MS m/z 419,3 [M+H]"

174

5-floro-N-[4-(triflorometyl)phenyl]-2-(2,6,8- tr1mety11mldazo[1 2-
a]pyrazin-3-yl)pyrimidin-4,6-diamin

'H NMR (500MHz, DMSO-ds) 8ppm 9,48 (s, 1H), 9,39 (s, 1H), 7,83 (d,
J=8,51 Hz, 2H), 7,68 (d, J = 8,83 Hz, 2H), 7,11 (s, 2H), 2,75 (s, 3H),
2,72 (s, 3H), 2,55 (s, 3H); diém néng chay: 166-168°C; MS m/z 432,3
[M+H]"

175

N-[4-(diflorometoxy)phenyl]-5-floro-2-(2,6,8-trimetylimidazo|[ 1,2-
aJpyrazin-3-yl)pyrimidin-4,6-diamin
diém nong chay: 141-143°C; MS m/z 430,4 [M+H]"

176

N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2,6,8-
trimetylimidazo[ 1,2-a]pyrazin-3-yl)pyrimidin-4,6-diamin
"H NMR (500MHz, DMSO-dg) 8ppm 9,40 (s, 1H), 9,32 (s, 1H), 7,71 - |
7,83 (m, 1H), 7,40 - 7,45 (m, 1H), 7,31 - 7,37 (m, 1H), 7,04- 7,32 (t,J =
70,00 Hz, 1H), 7,07 (s, 2H), 2,74 (s, 3H), 2,72 (s, 3H), 2,38 (s, 3H);
diém nong chay: 140-141°C; MS m/z 448,4 [M+H]"

251

N-(4-clorophenyl)-5-floro-2-(6- ﬂoro-2-metyhm1dazo[1 2-a]pyridin-3-
yl)pyrimidin-4,6-diamin

"H NMR (500MHz, axeton-dg) 0 ,ppm 9,88 - 10,04 (m, 1H), 8,33 - 8,46
(m, 1H), 7,72 (d, J = 8,83 Hz, 2H), 7,48-7,59 (m, 1H), 7,39 (d, J = 8,83
Hz, 2H), 7,27 - 7,34 (m, 1H), 6,34 - 6,45 (br., s, 2H), 2,73 (s, 3H); diém
néng chay: 226-229°C; MS m/z 388,2 [M+H]"

252

5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-y1)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) dppm 9,91 (dd, J = 2,52, 5,99 Hz, 1H),
8,10 (br. s., 1H), 7,45 - 7,58 (d, T = 8,83 Hz, 2H ), 7,26 (d, J = 1,89 Hz,
1H), 6,96 (d, J = 8,83 Hz, 2H), 6,23 (br. s., 2H), 3,81 (s, 3H), 2,70 (s,
3H); diém nong chay: 204-206°C; MS m/z 384,2 [M+H]"

253

5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-y1)-N-(4-
metylphenyl)pyrimidin-4,6-diamin
diém néng chay 210-212°C; MS m/z 368,2 [M+H]"
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Vidu 15
5-cloro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin (Hop chit 166)

N H2

\NN\NCSP\A
o J=0 3

Dung dich cia 2-(2-metyl-1H-benzo[d]imidazol-1-yl)-N4-(4-
(triflorometyl)-phenyl)pyrimidin-4,6-diamin (76mg, 0,20mmol) trong DMF
(1,5mL) duoc bd sung N-clorosucxinimit (29mg; 0,22mmol). Hén hgp ndy duoc
khue"iy trong 2 gi¢ & nhiét do trong phong. Nude da (SmL) va dung dich NaHCO3
bio héa (21hL) duge bd sung vao hdn hop nay. Chét két taa thu dugc duoc loc, A
rira bang nuéc, va duge 1am kho dudi nito dé tao ra Hop chét dé ml_ic (77mg,
92%) 14 chit rin mau tring nho.

"H NMR (500MHz, axeton-dg) dppm 8,40 (1H, s) 7,95 - 8,00 (1H, m) 7,76-7,83
(2H, m) 7,57 (2H, d, J=8,51 Hz) 7,40 - 7,45 (1H, m) 7,06-7,11 (1H, m) 6,98-7,04
(1H, m) 6,52 - 6,75 (2H, m) 2,68 (3H, s); MS m/z 419,1 [M+H]".

Céc hop chit bd sung c6 Cong thirc (I) hoic dang clia né theo sang ché co
thé dugc didu ché theo Quy trinh cia Vi du 15 bang cach thé cac nguyén liéu ban
dAu, cac chat phan tmg va cac diéu kién phan tng thich hop.

Hop | Tén & Dit lidu
chét
167 | 5-cloro-2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin

'H NMR (500MHz, axeton-dg) Sppm 8,55 (1H, s) 8,07 - 8,12 (1H, m)
7,91 - 7,96 (2H, m) 7,71 (2H, d, J=8,51 Hz) 7,58-7,63 (1H, m) 7,13 -
7,26 (2H, m) 6,80 (2H, br. s.) 3,23 - 3,30 (2H, m) 1,31 (3H, t, J=7,41
Hz); MS m/z 433,2 [M+H]"

168 | 5-cloro-N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin
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Hop | Tén & Dir li€u
chét
TH NMR (500MHz, axeton-dg) dppm 8,31 (1H, s) 8,09 - 8,13 (1H, m)
7,65-17,71 2H, m) 7,55 - 7,60 (1H, m) 7,13 - 7,25 (4H, m) 6,99 (1H, t,
J=74,40 Hz) 6,68 (2H, br. s.) 3,19 - 3,25 (2H, m) 1,28 (3H, t, J=7.,41
Hz); MS m/z 431,2 [M+H]"
Céac vi du sinh hoc

Céc vi dy sinh hoc dudi ddy chimg to tinh hitu dung clia cac hgp chit theo

sang ché c6 kha nang tc ché chirc ning Bmi-1 va lam gidm cap 49 protein Bmi-1.

Vidul
Thir nghiém ELISA kiéu Sandwich
Gieo té bao va xir 1y bang hop chat (Ngay 1):

Céc té bao HT-1080 dugc gieo v6i mic 8000 té€ bao/1d (50uL) trong céc
dia nudi ciy mé 96 13. Sau khi cac té bio tré nén bam dinh (3-4 gid), vata liu gbec
d3 pha lodng 2x ciia cac hop chit thir nghiém trong 50uL DMEM chita 1%
DMSO (ndng d6 DMSO cubi 12 0,5%) duoc bd sung vio va cdc dia dugc 0 &
37°C dudi 5% CO, trong 40-48 gid.

Chuén bi khang thé thtr nhét cho dia ELISA (Ngay 2):

Khang thé thir nhit (Millipore Mouse, don dong V(’)’ieri-l ctua chugt, dong
v tinh F6, catalog #05-637) dugc pha lodng thanh 2ug/mL trong PBS dugc bd
sung (100pL) vao timg 16 ctia dia ELISA Nunc MaxiSorp 96 15. Dia nay dugc

pht bing nép day va dé yén qua dém.

Ché phim phan giai té bao (Ngay 3):

Chét dém phén giai té bao 1x méi duge diéu ché vao ngay thir nghiém nhu
sau: lmM EDTA, 150mM NaCl, 0,5% Triton-X 100, 10mM NaF, 20mM B-
Glyxerophosphat, ImM DTT (trong PBS, d6 pH = 7,2-7,4) va cocktail chét Grc
ché HALT proteaza 1x (Pierce #78410).

Chit dém phén giai 1x (40pL) duoc bd sung vio timg 15 va dia duge lic
trong 5-10 phut trén may lic kidu hanh tinh dé cho phép phan giai té bao, tiép d6
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chét pha loang (1% BSA trong PBS trong 0,5% NP40) (100pL) dugc bd sung vao
timg 16.

Pudng cong chuén duge xiy dung véi cac ndng dd Bmi-1 sau: 8000, 4000,
2000, 1000, 500, 250, 125, 0 pg/mL chét chudn protein tai t5 hgp Bmi-1 Novus
Biologicals PCGF4 Recombinant Protein (P01), catalog # H00000648-P01) duoc
sir dung dé xay dung duong cong chuin dugc bao quan & -80°C. Trong 1an tan thir
nhét, chuin protein tai t6 hgp Bmi-1 duoc pha loang t&i 10pg/ulL trong chét chét
dém phong bé (1% BSA trong PBS; BSA: Fisher Scientific Catalog #1600-100).
Céc phéan phan uéc dugc iy ra va dugc lam dong lanh & -80°C. Cac phén phan
ude ndy c6 thé duoc gitt & 4°C va duoc tai st dung sau 1dn tan bing thir nhét,
nhung chi trong vong 1-2 tudn. Chuén protein ti t5 hop Bmi-1 chita nhin dung
hop GST xuét hién khoang 70 Kda trén Thim tay.

Thir nghiém ELISA (Ngay 3): ‘

T4m ELISA da chuén bi duoc rira 3 14n bang chit dém rira (0,05% Tween-
20 trong PBS). Dich rira cubi dugc loai bd ra khéi tAim nay va tim nay dugc thdm
tach kho. Chat dém phong bé (300uL) (1% BSA trong PBS) dugc bd sung vao
mdi 18. TAm nay duoc ddy bang nip ddy va dugc G & nhiét d6 trong phong trong 1
gid. TAm da phong bé nay dugc rira 3 14n bing chit dém rira, tiép d6 dich rira cubi
duoc loai bé va tim nay duge thAm tach khd. Cac miu duge chuén bj tir trude va
cac chit chuin dugc bd sung vao (100pL/18) va tAim nay dugc ddy biang nip day
va dugc u & 4°C qua dém.

Thir nghiém ELISA (Ngay 4):

T4m ELISA d3 chuén bi dugc iy ra khoi méi trudng 4°C, dugc G & nhiét
d6 trong phong trong 30 phit , tiép d6 rira va thdm tach kh6 nhu cho Ngay 3 &
trén 3. Khang thé thtr hai (Cell Signaling Rabbit anti-Bmi-1, Cat# 2830) di pha
loang véi ty 16 1:600 trong chit dém phong bé duoc bd sung (100pL) vao timg 15,
trir cac 18 @i chimg nén, khi cin. TAm nay duogc diy bang nip ddy va dugc 1
trong 1,5 gi¢ & nhiét do trong phong.

TAm ELISA duogc rira va thAm tach kho nhu dugc mo ta & trén. Khang thé
thir ba (thé tiép hop khang thé IgG Cell Signaling HRP (Cellignaling, Cat#:7074)
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da pha loang véi ty 18 1:300 trong chit dém phong bé duge bd sung (100pL) vao
ting 13, trir cac 16 @i chimg nén, khi cAn. TAm nay dugc diy bing nip diy va
duogc u trong 1 gio & nhiét d6 trong phong.

T4m dugc rira va thdm tach kho nhu duge mo ta & trén, tiép d6 chat nén
TMB da chuin bj (b6 kit chit nén TMB, Pierce catalog #34021) (dugc didu ché
bang cach trén cac chit phan tng cla bd kit theo ty 18 1:1) (100pL) duoc bd sung
cho timg 15. T4m nay duoc 1 trong 20-30 phut & nhiét d trong phdng trong béng
tbi, tiép d6 dung dich dirng (2M axit sulphuric trong nuéc) (50uL) duge bd sung
cho timg 15. Céc dia ndy dugc doc & OD450 (Thir nghiém) va OD570 (tham
chiéu). _ | o

Nhu dugc thé hién trong Bang 1, c.éc hop chét thir nghiém théo sang ché ¢6
cac gia tri EC5o ELISA Bmi-1 nam trong khoang > 0,1uM dén < 3uM (mét sao),
gié tri ECs nam trong khoang > 0,01uM dén < 0,1 uM (hai sao), gié tri ECs, nim
trong khoang > 0,001pM dén < 0,01pM (ba sao) hoic gia tr1 ECsy = 0,001pM

(bbn sao).

Bang 1
de EC50 de EC50 de EC5() de EC50
2 * 73 ko 144 ** 215 *
3 *x 74 * 145 *%* 216 **
4 *E 75 * 146 ** 217  **
5 * 76 o 147 * 218  Hkx
6 o 77 o 148  * 219
7 * 78 ko 149  ** 220  **
8 * 79 * 150  ** 221 %
9 ok 80 ok 151 ** 222
10 ** 81 ko 152 ** 223
11 * 82 ok 153 ** 224 **
12 ** 83 ok 154 * 225 k*
13 * 84 * 155 ** 226 *
14  * 85 * 156  *** 227  **
15 o 86 ok 157  ** 228  **
16 ** 87 * 158 * 229
17 * 88 ko 159 * 230
18 * 89 * 160  ** 231
19 * 90 * 161  ** 232 **
20- * 91 * 162 ** 233 **
21 ok 92 o 163  ** 234 **
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-188-

de EC50 de EC50 de EC50 de EC50
22 *x 93 o 164  ** 235 **
23 * 94 ok 165  *** 236 *
24 % 95 ** 166 * 237  **
25 * 96 * 167  ** 238  *
26 * 97 ok 168 * 239 k%
27 * 98 169 * 240 Ak
28 - * 99 170 * 241 **
29 *x 100 171 * 242 H*x
30 * 101 ** 172 * 243 **
31 o 102 ** 173 * 244 **
32 * 103 ** 174 * 245  **
33 * 104 ** 175 * 246 **
34 Rk 105  ** 176  * 247 %
35 * 106 ** 177 * 248 ¥
- 36 ko 107  ** 178  * 249 **
37 o 108  * 179 #** 250  **
38 * 109  ** 180  * 251 %
39 * 110  ** 181  ** 252 **
40 * 111 ** 182 * 253wk
41 * 112 ** 183  ** 254 . **
42 *x 113 ** 184  *** 255 %
43 ko 114 ** 185  ** 256  **
44 * 115 ** 186  * 257  **
45 * 116  ** 187 * 258 kx*
46 * 117 ** 188  * 259 %
47 * 118  * 189  * 260 *
48 * 119 ** 190 * 261 **
49 * 120 ** 191  ** 262 **
50 *x 121 *** 192 * 263 **
51 * 122 ** 193 ** 264  kx*E
52 * 123 H** 194 * 265  kk*
53 * 124 ** 195 * 266 **
54 * 125 * 196  *** 267
55 * 126 ** 197  *** 268
56 * 127  ** 198  H** 269
57 * 128 *k* 199  *** 270  HEx
58 * 129 ** 200  F** 271
59 * 130 ** 201 ** 272 **
60 ko 131 ** 202 % 273 kE*
61 * 132 ** 203 kx* 274 **
62 ko 133 k% 204  ** 275 **
63 *x 134 ** 205  kEE 276 kx*®
64  ** 135 ** 206  ** 277 Rk
- 65 ko 136 ~ ** 207  *** 278 %
66 *x 137  ** 208  kx* 279 **
67 * 138  ** 209  ** 280  **
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Cpd ECs Cpd ECs Cpd ECs ~ Cpd  ECs
68  ** 139 * 210 * 28]  *x
69  ** 140 ** 211 * 282 #xx
70 * 141 ** 212+ 283  *

71 142 *+ 213 kHx 284 *x

Vidu2

Thir nghiém té bao gbc ung thu in Vitro

Téc dung trc ché chirc ning Bmi-1 va 1am giam mtrc protein Bmi-1 bai hop
chét c6 Cong thirc (I) hodc dang cia né duogc thir nghi€ém trén md hinh khoi6i u
ndo in vitro Baylor Xenograft Derived (BXD) nhi khoa va trén céc cac té bao iy
tir dich nuéi cdy bénh hoc so cdp (PPC).

Céc té bao dugc ting trudng dudi cac diéu kién dé danh gia su ting truéng
- té bao chung (nhu trong méi trudng chira bio thai bd (FBS) trong cac dia nudi cdy
mo thong thuong) hodc trong céc diéu kién dic biét cho su phat trién t€ bao géc
- ung thu (CSC) (huyét thanh thip, cac dia khong bam dinh) dé danh gia tic dung
trc ché Bmi-1 va lam giam muc protein Bmi-1 bdi hop chit c6 Céng thirc (I) trén
cac quan thé nay. Cac té bao dugc xir Iy bdi khoang dinh lidu truée ctia Hop chit
109 & cac thoi diém cb dinh nim trong khoang thoi gian tir 24 gid téi 13 ngay.
Téac dung trc ché t6i kha ning tdn tai phat trién té bao dugc dinh luong bing cach
st dung su ting truéng 2D va sy tdng trudng neurosphere thong thuong nho st
dung bd kit dém té bao (CCK) (do hing Dojindo Molecular Technologies, Inc.
cung cép).

Fig.1 chung té hiéu qua cia Hop chit 109 trong moé hinh BXD GBM trong
d6 quén thé CSC (khi do duoc bang sb lwong neurosphere) dugc giam phu thude
liéu lugng trong khoang thdi gian 13 ngay véi su c6 mit ctia cic ndng do da néu
ctia Hop chét 109.

+ Fig.2 chimg t6 hiéu qua cua Hop chét 109 trong mé hinh BXD GBM trong
d6 quén thé CSC (khi do duoc bing sb lugng neurosphere) dd giam phd trong
khoéang thdi gian 13 ngay véi sy c6 mit ctia cac ndng d6 di néu ciia Hop chét 109.

t Fig.3 chung t6 hiéu qua ciia Hop chét 109 trong thir nghiém tumorosphere
trong d6 2000 PPC CSC cho moi 16 dugc nudi cay hodc 1a trong cac di€u ki¢n

nuoi ce‘iy mé tiéu chudn 2D (b%lng FBS) hodc 1a trong cac diéu kién chon loc dé
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phat trién CSC (khéng gin, khong huyét thanh) trong 13 ngdy véi su cb mit cla
cac ndng 49 da néu cua Hop chét 109. Ca hai quin thé CSC don 16p va
neurosphere déu giam nho viée tiép xac cia CSC PPC véi Hop chit 109, dai dién
cho hop chit c6 Céng thirc (I) hoiic dang cta nd, & cic ndng d6 62,5nm va
15,6nni, mot cach tuong Ung.

Tém lai, cac dir li€u tir cac Fig.1-3 chung té su gidm dic biét cua cac quz“m
thé t& bao gbc ung thu so véi cic quan thé té bao chung nhd viée e ché chire
ning Bmi-1 va 1am gidm mtrc protein Bmi-1 ctia hop chit c6 Cong thire (I) hodc

dang cua no.

Vidu3
Thir nghiém séng sét in Vivo

Mo hinh dong vat u nguyén bao x6p dugc phat trién trong d6 cac té bio
khdi u U87-MG duogc tiém trong so vao chudt nu/nu va khéi u dugce @ én dinh
trong khoang thdi gian 10 ngdy. Chudt nay dugc cho ding lidu hing ngay véi chat
din thuéc, Hop chit 109 hodc temozolomit (mdt tdc nhén chdm séc ti€u chuén),
nhu dugc chi dinh. Cac két qua so sénh v& su sdng sét cho mdi nhém xir 1y
(n = 10) tir viéc cung cp chét din thudc, Hop chit 109 va temozolomit dugc thé
hién trong Fig.4.

Fig.4 chimg t6 tic dung cta liéu ding hing ngay Hop chét 109 dugc so
sanh v&i temozolomit, & cac muc lidu ding da dinh, téi su sdng sét trong khoang
thoi gian 40 ngay trén mé hinh orthotopic ctia u nguyén bao xdp. Cac té bao dugc
cdy trong so vao chudt chudt nude va bt du ding liéu sau 10 ngiy bing chét din
thudc, Hop chit 109 hoic temozolomit. Hop chit 109 da chimg té kha ning kéo
dai sy sbng s6t cua chudt mang khéi u ndy so v6i ca chit din thudc 14n

temozolomit (p<0,0001).

Céac cong bd dudi day dugc két hop bang céach trich din vao don nay cho
muc dich bat ky va tit ca cac muc dich gibng nhu mbi cong bd dugc néu:

1. M.J. Alkema, J. Wiegant, A. K. Raap, A. Berns, L. M. van, Hum. Mol.
Genet. 2, 1597 (1993).
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Bt ké viéc mot tai liéu duoc trich din trong ban mé ta ndy dugc chi ra mot

duoc dua ra mot cach déy du.

Mic du cac phuong 4n cu thé da dugc mo ta chi tiét trén day, tuy nhién

ngudi ¢ hidu biét trung binh trong linh vic k§ thuat nay s& hidu ring nhiéu cai

bién cd thé c6 theo cac phuong 4n ndy ma khdong vuot qué pham vi clia sang cheé.

Tat ca cac cai bién nay dugc xem 1a ndm trong pham vi ctia yéu cau bado hd kéem

theo dudi day.

-193-



25635
Yéu ciu bio hd

1. Hop chét c6 cong thirc (I):
4y

R2
R
3 \ X
R, | /L
~y N R,
H

hoéc dang cua nd, trong d6:

R, 14 heteroaryl hai vong hoidc heteroxyclyl hai vong dugc thé trén nguyén tir
vong 1a nguyén tir cacbon béng mét, hai, ba hoic bbn phﬁn tr thé Rs, hodc trén
nguyén tir vong 12 nguyén tir nito bang phan tr thé 13 nguyén tir oxy dé tao ra N-
oxit;

X 12N hoic N dugc thé bang phan tir thé 13 nguyén tir oxy dé tao ra N-oxit;

R, 13 amino;

R31a hydro, xyano, halo, Cjsalkyl, amino, C,galkyl-amino hodc (Ci_galkyl),-
amino;

R4 14 phenyl, tuy y dugce thé bﬁng mét, hai, ba hodc bdn phé‘m ttr thé R;

Rsdugc chon mdt cach doc 1ap tir nhom bao gém xyano, halo, hydroxyl, nitro,
oxo, C,.galkyl, xyano-C,;_galkyl, halo-C,_salkyl, hydroxyl-C,_galkyl, C,_galkoxy, C;.
galkoxy-Cjgalkyl, halo-Cjgalkoxy, C,galkenyl, C;galkoxy-C,salkenyl, C,.
galkynyl, Cl;galkoxy-Cz_galkynyi, carboxyl, amino, C;_galkyl-amino, (C,_alkyl),-
amino, amino-C,galkyl, C;galkyl-amino-C,galkyl, (Ci_salkyl),-amino-Ci_galkyl,
hydroxyl-Cy_salkyl-amino,  hydroxyl-C;_galkyl-amino-Cygalkyl, = hydroxyl-C;.
salkyl-amino-C,_galkyl-amino, Cjgalkyl-thio, Cjgalkyl-cacbonyl, C;_galkyl-
cacbonyl-amino, C,galkyl-cacbonyl-oxy, Cjsalkyl-cacbonyl-oxy-C,salkyl, C;.
galkoxy-cacbonyl, Cl_galkoxy-cacbonyl-Cl_galkyl, C;.salkoxy-cacbonyl-amino, C;.
galkyl-sulfonyl, C;.j4xycloalkyl, aryl, aryl-C,galkyl, aryl-amino, aryl-C,_galkyl-
amino, heteroaryl, heteroaryl-C, galkyl va heteroxyclyl, trong d6 Cs.j4xycloalkyl,
aryl, heteroaryl hogc heteroxyclyl va mdi phdn aryl va heteroaryl cta aryl-C;.
salkyl, aryl-amino, aryl-C,salky-amino va heteroaryl-C;salkyl tiy y duoc thé
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bang mot, hai, ba hodc bbn phan tir thé halo, C;.galkyl, halo-C,_galkyl, hydroxyl-
Ci.salkyl, Cygalkoxy, halo-Cy_galkoxy, hydroxyl-C;.galkoxy hodc carboxyl;

Rg¢ dugc chon mdt cach doc 1ap tir nhém bao gém xyano, halo, nitro, C;_galkyl,
halo-C;_galkyl, hydroxyl-C;.salkyl, C;galkoxy, halo-C;.salkoxy, C,galkenyl, C;.
galkoxy-C,_salkenyl, C,galkynyl, C,galkoxy-C,alkynyl, carboxyl, formyl,
formyl-oxy, Ci.galkyl-cacbonyl, halo-C,_galkyl-cacbonyl, Ci_galkyl-thio, halo-C;.
galkyl-thio, amino, C,galkyl-amino, (C;.galkyl);-amino, Ci.galkyl-cacbonyl, C;. |
galkyl-cacbonyl-oxy, C,_galkyl-cacbonyl-oxy-Cy_galkyl, C_galkoxy-cacbonyl, halo-
Ci.salkoxy-cacbonyl, C;.alkoxy-cacbonyl-Cy_galkyl, C;.galkoxy-cacbonyl-amino,
C,.salkoxy-cacbonyl-amino-C;_galkyl, amino-cacbonyl, C,_galkyl-amino-cacbonyl,
(Ci.galkyl),-amino-cacbonyl,.  C;.galkyl-cacbonyl-amino,  C,_galkyl-cacbonyl-
amino-Cy_galkyl, amino-C;_galkyl, C;_galkyl-amino-C,_galkyl, (C;.galkyl),-amino-
Cigalkyl, amino-Cy_galkyl-amino, Ci_galkyl-amino-C;_galkyl-amino, (C;.galkyl),-
amino-C,_galkyl-amino, hydroxyl-Cl_salkyl-amino, hydroxyl-C,_galkyl-amino-C;.
galkyl, hydroxyl-C_galkyl-amino-C;galkyl-amino, imino-Cygalkyl, hydroxyl-
imino-Cy_galkyl, C;galkoxy-imino-Cy.galkyl, C;galkyl-sulfonyl, halo-C,salkyl-
sulfonyl, amino-sulfonyl, C,_galkyl-amino-sulfonyl, (C;_alkyl),-amino-sulfonyl,
B(ORs),, Cs.ysxycloalkyl, heteroxyclyl, aryl va heteroaryl, trong d6 mdi C;.
1axycloalkyl, heteroxyclyl, aryl, va heteroaryl tiy y dugc thé bang mét, hai, ba
hoic bdn phén tir thé halo hoic C;salkyl;

Rg doc 1ap 14 hydro hoac C,_galkyl;

trong d6 dang cua hop chét nay duogc chon tirlnhém bao gém axit tu do, bazo tu
do, mubi, este, hydrat, solvat, chelat, clathrat, dang da hinh, chét déng phén 13p
thé, chit triét quang, chit ddng phan dbi anh, chit déng phan khéng ddi quang va

chat ho bién cda nd.

2. Hop chét theo diém 1, hodc dang cia nd, trong d6 R 13 heteroaryl hai vong
hodc heteroxyclyl hai vong dugc thé duge chon tir nhém bao gdm 1H-indolyl,
2H-indazolyl, 4,5,6,7-tetrahydro-2H-indazolyl, 1H-benzimidazolyl, imidazo[2,1-
b][1,3]thiazolyl, pyrazolo[1,5-a]pyridinyl, pyrazolo[1,5-c]pyrimidinyl,
imidazo[1,2-a]pyridinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl, 1H-
imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, 4,5,6,7-tetrahydro-3H-
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imidazo[4,5-c]pyridinyl, imidazo[1,2-a]pyrazinyl, imidazo[1,2-a]pyrimidinyl, 7H-

purinyl va quinolinyl.

3. Hop chét theo diém 2, hodc dang cta nd, trong d6 R, 14 heteroaryl hai vong
dugc thé dugc chon tir nhém bao gdébm 1H-indolyl, 1H-benzimidazolyl,
pyrazolo[1,5-a]pyridinyl, imidazo[1,2-a]pyridinyl, 1H-imidazo[4,5-b]pyridinyl,

imidazo[1,2-a]pyrazinyl va imidazo[1,2-a]pyrimidinyl.

4. Hop chét hoic dang cia né duge chon tir nhém bao gdm:
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-4,6-
diamin, |
2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

N- [4-(diﬂ0rometoxy)phenyl] -2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4,6-diamin,

2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(triflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4,6-diamin,

2-(6-floro-2-metylimidazo| 1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin,
N-[4-(triflorometyl)phenyl]-2-(1,3,5-trimetyl-1H-pyrazol-4-yl)pyrimidin-4,6-
diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-

4,6-diamin,
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2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floroimidazo[1,2-a]pyridin-3-yl)-N-[4-(diflorometoxy)-3-
florophenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,

- N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-y1)-N-[4-(diflorometoxy)-3-
florophenyl]pyrimidin-4,6-diamin,
N-[4-(triflorometyl)phenyl]-2-(2,5,6-trimetyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

N-[3-floro-4-(triflorometyl)phenyl]-2-(2-metyl-1H-benzimidazol- 1-yl)pyrimidin-
4,6-diamin,
2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2-xyclopropyl-5-floro-1H-benzimidazol-1-y1)-N-[4- )
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
[3-(4-amino-6-{[4-(triflorometyl)phenyl]amino} pyrimidin-2-yl)-6-
floroimidazo[1,2-a]pyridin-2-yl]lmetanol,
2-(6-bromo-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2,6-dimetyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-4,6-
diamin,
2-(6-etyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triﬂérometyl)phenyl]pyrimidin-4,6-diamin,
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
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2-(6-ethenyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triﬂorometyl)phenyl]pYrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-y1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl |pyrimidin-
4,6-diamin, _
2-(6-floro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl |pyrimidin-
4,6-diamin, V
2-(6-cloro-2;metyl- 1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin,
2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin,

2-(6-floro-2-metylimidazo[ 1,2-a]pyrimidin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-etyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-benzimidazol-1-
y)pyrimidin-4,6-diamin,
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2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-(triflorometyl)phenyl |pyrimidin-
4,6-diamin, | |
5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin,

N-[4-(diflorometoxy)-3 -ﬂoropheriyl]-S -floro-2-(5-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-y1)-N-[4-(diflorometoxy)-3-
florophenyl]-5-floropyrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-y1)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-y1)-N-[4-(diflorometoxy)-3-florophenyl]-5-
floropyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-floropyrimidin-

4,6-diamin,
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N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin, -
2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin, |
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin,
2-(2-etyl-4,6-difloro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

N- [4-(diﬂorometo§<y)-3 -florophenyl]-2-(2-etyl-4,6-difloro-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin,

~ N-[4-(diflorometoxy)phenyl]-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
ﬂoropyfimidin-4,6-diamin, ‘
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-4,6-difloro-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
5-floro-2-(4-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin, _
N-[4-(diflorometoxy)phenyl]-5-floro-2-(4-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(4-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl- 1H-imidazo[4,5-b]pyridin-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-imidazo[4,5-
b]pyridin-1-yl)pyrimidin-4,6-diamin,
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2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-y1)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin, ,
2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,

2-(2-xyclopropyl-4-floro-1H-benzimidazol- 1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]-5-floropyrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
-N-[4-(diflorometoxy)phenyl]-2-[2-(diflorometyl)-6-floro-1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin, A
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(metylsulfanyl)phenyl]pyrimidin-4,6-
diamin,

2-[2-(1-metylxyclopropyl)-1H-benzimidazol-1-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-[2-(1-metylxyclopropyl)-1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin,

2-(2-xyclopropyl-1 H-benzimidazol-1 -y1)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-[2-(propan-2-yl)-1H-benzimidazol-1-yl]-N-[4-(triflorometyl)pheny]]pyrimidin-
4,6-diamin, |
2-[2-(diflorometyl)-1H-benzimidazol-1-y1]-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin, |
2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl|pyrimidin-4,6-
diamin,
2-(2-metylpyrazolo[1,5-a]pyridin-3-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-4,6-
diamin,

2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin,
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N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin, ' '
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,

2-(6-cloro-2-metyl-1 H—benzimidazbl- 1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin, -
2-(2-etyl-5-floro-1H-benzimidazol-1-y1)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-5-floro-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,

2-(2-etyl-6-floro-1H-benzimidazol-1-y1)-5 -ﬂoro-N- [4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
5-cloro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl |pyrimidin-
4,6-diamin,
5-cloro-2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-(trifloromety]l)phenyl]pyrimidin-
4,6-diamin,
5-cloro-N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin,
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5-metyl-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metylpyrazolo[ 1,5-a]pyridin-3-
yl)pyrimidin-4,6-diamin,
5-floro-N-[4-(triflorometyl)phenyl]-2-(2,6,8-trimetylimidazo[ 1,2-a]pyrazin-3-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2,6,8-trimetylimidazo[ 1,2-a]pyrazin-3-
yl)pyrimidin-4,6-diamin,

- N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2,6,8-trimetylimidazo[ 1,2-
a]pyrazin-3 -yl)pyrimidin-4,6-diamin, ;
5-floro-2-(2-metylpyrazolo[1,5-a]pyridin-3-yl)-N-[4-
(triﬂoromety1)phenyl]pyrimidin—4,6-diarf1in,
5-floro-2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

5-floro-2-(6-floro-2-metyl- 1H-benzimidazol-1 -yl)-N-(4-metoxyphenyl)pyrimidin-
4,6-diamin, '
2-(2-xyclopropylpyrazolo[1,5-a]pyridin-3-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,
[3-(4-amino-6-{[4-(diflorometoxy)phenyl]amino}-5-floropyrimidin-2-yl)-5-
floropyrazolo[1,5-a]pyridin-2-yl]metanol,
2-[2-(metylsulfanyl)-1H-benzimidazol-1-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
N-(4-clorophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin, _
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-5-floropyrazolo[1,5-a]pyridin-3-yl)-5-
floropyrimidin-4,6-diamin,

2-(2-etyl-5-floropyrazolo[ 1,5-a]pyridin-3-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-5-floropyrazolo[1,5-a]pyridin-3-
yl)-5-floropyrimidin-4,6-diamin,
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5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(3-metoxyphenyl)pyrimidin-
4,6-diamin,
N-(3-clorophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin,
4-{[6-amino-5-floro-2-(6-floro-2-metyl-1H-benzimidazol- 1-yl)pyrimidin-4-
yl]amino} benzonitril, '

metyl 4-{[6-amino-5 -ﬂoro-i-(6-ﬂoro-2-mety1— 1H-benzimidazol-1-yl)pyrimidin-4-
yl]amino}benzoat,
5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-4,6-
diamin,
5-floro-N-(3-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin, V
2-(2-metyl-1H-benzimidazol-1-y1)-N-(4-metylphenyl)pyrimidin-4,6-diamin,
N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-diamin,
N-[4-(dimetylamino)phenyl]-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,
5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-4,6-
diamin,

5 -ﬂoro-N—(4-metoxyphenyl)-z-(2—métyl- 1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin, |
N-(4-clorophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,

4-{[6-amino-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-
yl]amino } benzonitril,

5-floro-2-(2-metyl-1H-benzimidazol-1-y1)-N-[4-
(triflorometoxy)phenyl|pyrimidin-4,6-diamin,
N-(3-floro-4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,
N-(4-clorophenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-diamin,
4-{[6-amino-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-yl]Jamino } benzonitril,
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2-(2-metyl-1H-benzimidazol-1-yl)-N-(4-nitrophenyl)pyrimidin-4,6-diamin,
N-(4-bromophenyl)-2-(2-metyl-1H-benzimidazol-1 -yl)pyrimidin;4,6-diarr1in,
2-(5,6-difloro-2-metyl-1H-benzimidazol-1-y1)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin,
2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin, |
N-(4-clorophenyl)-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin,
5-floro-2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-(4-metylphenyl)pyrimidin-
4,6-diamin,

5-floro-2- [2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,

N-(4-clorophenyl)-5-floro-2- [2-(metoxymetyl)- 1H-benzimidazol-1-yl]pyrimidin-
4.6-diamin,

5-floro-2- [2-(metoxymety1)- 1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2-metyl-1H-benzimidazol-1-y1)-N-[4-(triflorometoxy)phenyl]pyrimidin-4,6-
diamin,

1 -(4-amiho-5 -floro-6-{[4-(triflorometyl)phenyl]amino} pyrimidin-2-yl)-2-metyl-
1H-benzimidazol-6-carbonitril,

1-(4-amino-6-{[4-(diflorometoxy)phenyl]amino }-5-floropyrimidin-2-yl)-2-metyl-
1H-benzimidazol-6-carbonitril, '
1-{4-amino-5-floro-6-[(4-metylphenyl)amino]|pyrimidin-2-yl}-2-metyl- 1H-
benzimidazol-6-carbonitril,
1-{4-amino-5-floro-6-[(4-metoxyphenyl)amino]pyrimidin-2-yl}-2-metyl-1H-
benzimidazol-6-carbonitril, '
1-(4-amino-6-{[4-(diflorometoxy)phenyl]amino }-5-floropyrimidin-2-yl)-2-metyl-
1H-benzimidazol-5-carbonitril,
1-{4-amino-5-floro-6-[(4-metylphenyl)amino]pyrimidin-2-yl}-2-metyl-1H-

benzimidazol-5-carbonitril,
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1-{4-amino-5-floro-6-[(4-metoxyphenyl)amino]pyrimidin-2-yl}-2-metyl-1H-
benzimidazol-5-carbonitril,
1-(4-amino-5-floro-6-{[4-(triflorometyl)phenyl]amino } pyrimidin-2-yl)-2-metyl-
1H-benzimidazol-5-carbonitril,
1-{4-amino-6-[(4-clorophenyl)amino]-5-floropyrimidin-2-yl}-2-metyl-1H-
benzimidazol-5-carbonitril,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-6-nitro- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-6-nitro-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
5-floro-N-(4-metoxyphenyl)-2-(2-metyl-6-nitro-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,

N-[4-(diflorometoxy)-3-florophenyl]-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-6-nitro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-(4-clorophenyl)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triﬂorometoxy)phenyl]pyrimidin-4,6-diaimin,
5-floro-N-(4-metoxyphenyl)-2-(2-metylpyrazolo[ 1,5-a]pyridin-3-yl)pyrimidin-
4,6-diamin,

2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin,
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,

2-(5 ,Z-diﬂoro-2-metyl- 1H-benzimidazol-1-yl)-5-floro-N-[4-
(triﬂc;rometyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin,
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N-(4-clorophenyl)-5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin, |
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin,

" N- [4-(‘diﬂorometoXy)phenyl]—S -floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin,
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,
N-(4-clorophenyl)-5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin,

5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin, ,
5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-5-nitro-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin,

5-floro-N-(4-metoxyphenyl)-2-(2-metyl-5-nitro- 1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,
2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,
2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
N-(4-clorophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
N-(4-cloro-3-florophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-(4-cloro-3-florophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-

4,6-diamin,
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N-(4-cloro-3-florophenyl)-5-floro-2-(6-floro-2-metyl- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-(4-clorophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-4,6-
diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metoxyphenyl)pyrimidin-4,6-
diamin,
N-[4-(dimetylamino)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
N-(4-cloro-3-florophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

2-}(6-ﬂoro-2-metyl- 1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-4,6-
diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-4,6-diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metoxyphenyl)pyrimidin-4,6-
diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-(triflorometoxy)phenyl]pyrimidin-
4,6-diamin,
N-(4-clorophenyl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-floropyrimidin-4,6-diamin,
N-(4-cloro-3-florophenyl)-2-(2-etyl-1H-benzimidazol-1-yl)-5-floropyrimidin-4,6-
diamin, |
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metoxyphenyl)pyrimidin-
4,6-diamin, '
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin, |
N-(4-clorophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floropyrimidin-4,6-
diamin, /
N-(4-cloro-3-florophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-

floropyrimidin-4,6-diamin,
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5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metoxyphenyl)pyrimidin-
4,6-diamin, |
5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin, va
2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin; _

trong d6 dang hop chit nay dugc chon tir nhém bao gdm mubi, este, hydrat,
solvat, chelat, clathrat, dang da hinh, chét déng phén lap thé, chit triét quang,chét
dbng phan dbi anh, chit ddng phan khong d6i quang va chit hd bién ciia né.

5. Dugc phim dé didu tri bénh ung thu qua trung gian Bmi-1 chtra hop chit theo
diém 1, hoic dang cia n6 véi lugng hiru hiéu & dang hdn hop véi ta duge duge

dung.

6. Dugc phdm dé didu tri bénh ung thu qua trung gian Bmi-1 chira hop chét theo
diém 4, hoic dang ciia n6 v6i lugng hitu hiéu & dang hdn hop véi ta duge duge

dung.

7. Hop chét hoic dang cta n6 dugc chon tir nhém bao gf?)m:
N-(4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-amin,
N-(2,3-dihydro-1 ,4-benzodioxin—6-yl)-2-(2ﬁ-mety1imidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4-amin,

2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-[4-(trifloromety]l)phenyl|pyrimidin-4-
amin,

N-(4-metoxyphenyl)-2-(2-metylimidazo|[ 1,2-a]pyridin-3-yl)pyrimidin-4-amin,
N-(4-clorophenyl)-2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4-amin,
2-(2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-phenylpyrimidin-4-amin,
2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin,
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N-(4-clorophenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-
amin,

N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-
amin, _ |
N-(4-brom0phenyl)-2- [2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-
amin, o

N- [4-(diﬂorometoxy)phenyi]-2- [2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N-(4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-
amin, ' '

2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin,

2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometoxy)phenyl]pyrimidin-4-amin,
N-(4-bromophenyl)-2-[6-cloro-2-(triflorometyl)imidazo| 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(diflorometoxy)phenyl]pyrimidin-4-amin,
N-(4-clorophenyl)-2-[6-cloro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,
2-[2-metyl-6-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin,
N-(4-bromophenyl)-2-[2-metyl-6-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N—(4%mety1phenyl)—2- [2-metyl-6-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

2-[6-floro-2-(triflorometyl)imidazo[ 1 ,2-a]pyfidin-3 -yl]-N-(4-
metylphenyl)pyrimidin-4-amin,
2-[6-floro-2-(triflorometyl)imidazo[1,2-a]pyridin-3-yl]-N-(4-
metoxyphenyl)pyrimidin-4-amin,

2-[5-cloro-1-metyl-2-(triflorometyl)- 1H-indol-3-yl]-N-(4-

metoxyphenyl)pyrimidin-4-amin,
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2-[5-cloro-1-metyl-2-(triflorometyl)-1H-indol-3-yl]-N-[4-
(diflorometoxy)phenyl]pyrimidin-4-amin,
N-(4-bromophenyl)-2-[5-cloro-1-metyl-2-(triflorometyl)-1H-indol-3-
yl]pyrimidin-4-amin,

N-(4-bromophenyl)-2-(6-floro-2-phenylimidazo[ 1,2-a]pyridin-3-yl)pyrimidin-4-
amin,

2-(6-floro-2-phenylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-metylphenyl)pyrimidin-4-
amin, '
N-(1,3-benzodioxol-5-yl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,
N-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-
3-yl]pyrimidin-4-amin, '
N-(6-metoxypyridin-3-yl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-

- yl]pyrimidin-4-amin,

N% N*-dimetyl-N-{2-[2(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-
| yl}pyridine-2,5-diamin,

2-[6-bromo-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin,

2-[6-bromo-2-(triflorometyl)imidazol 1,2-a]pyridin-3-y1]-N-(4-
metoxyphenyl)pyrimidin-4-amin,
N-(3-floro-4-metoxyphenyl)-2-[2-(triflorometyl)imidazol[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N-3 -cloro—4-metoxypheny1)-2- [2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N-(3-cloro-4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N-(4-etoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]pyrimidin-4-
amin,

N-[4-(propan-2-yl)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,
N-[4-(1H-pyrazol-1-yl)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-

yl]pyrimidin-4-amin,
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N-(3-cloro-4-metoxyphenyl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-amin,
2~(2-metyl-1H-benzimidazol-1-yl)-N- [4-(triflorometyl)phenyl]pyrimidin-4-amin,
N-(3-cloro-4-metoxyphenyl)-2-[2-(triflorometyl)- 1H-benzimidazol-1-
yl]pyrimidin-4-amin,

5-floro-N-(4-metylphenyl)-2- [2-(triﬂorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

5-cloro-N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N-(4-metoxyphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-yl]pyrimidin-4-
amin,

2-[2~(triflorometyl)imidazo[1,2-aJpyrazin-3-y1]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin,
N-(4-clorophenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-yl]pyrimidin-4-
amin,

2-[6-metoxy-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4-amin,

2-[6-metoxy-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl1]-N-[4-
(triflorometoxy)phenyl]pyrimidin-4-amin,
N-(4-metoxyphenyl)-2-[6-metoxy-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,
N-[4-(diflorometoxy)phenyl]-2-[6-metoxy-2-(triflorometyl)imidazo[1,2-
a]pyridin-3-yl]pyrimidin-4-amin,
2-{[6-{[4-(diflorometoxy)phenyl]amino}-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4-yl]Jamino }etanol,
N-[4-(diflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-
yl]pyrimidin-4-amin,

2-[6-floro-2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenylpyrimidin-4-amin,
N-[4-(diflorometoxy)phenyl]-2-[6-floro-2-(triflorometyl)imidazol[ 1,2-a]pyridin-3-
yl]pyrimidin-4-amin,

N- [4-(triﬂorométyl)phenyl] -2-[2-(triflorometyl)pyrazolo[1,5-a]pyridin-3-

yl]pyrimidin-4-amin,
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2-{[2-(2-metyl-1H-benzimidazol-1-yl)-6-{[4-

(triflorometyl)phenyl]amino } pyrimidin-4-ylJamino}etanol,
N*-(2-metoxyetyl)-2-(2-metyl-1H-benzimidazol-1 -yI)-N°®-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

N*-[4-(diflorometoxy)phenyl] -N°-(2-metoxyetyl)-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,

N-(4-metoxypheny1)-2- [2-(triflorometyl)pyrazolo[1,5-a]pyridin-3-yl]pyrimidin-4-
amin,
N-[4-(diflorometoxy)phenyl]-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4-
amin, _

N-(4-metylphenyl)-2-[2-(triflorometyl)imidazo[ 1,2-a]pyrazin-3-yl]pyrimidin-4-
amin,

2-4 [2-(4,6-diﬂoro-2-mefy1— 1H-benzimidazol-1-yl1)-6-{[4-
(triflorometyl)phenyl]amino } pyrimidin-4-ylJamino}etanol,
2-(imidazo[1,2-a]pyridin-3-y1)-N-[4-(triflorometyl)phenyl]pyrimidin-4-amin,
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[6-(triflorometyl)pyridin-3-
yl]pyrimidin-4,6-diamin,
N-(1,3-benzodioxol-5-yl)-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
N-(1,3-benzodioxol-5-yl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,

N-(2,2-difloro-1 ,3-benzodioxol-S-yl)-2—(2-mety1- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-(6-metoxypyridin-3-yl)-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,
N-(1,3-benzodioxol-5-y1)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
N-(1,3-benzodioxol-5-y1)-5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-(2,2-difloro-1,3-benzodioxol-5-y1)-2-(6-floro-2-metyl-1H-benzimidazol-1-

yl)pyrimidin-4,6-diamin, va
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N-(1,3-benzodioxol-5-y1)-2-(2-etyl-1H-benzimidazol-1-yl1)-5-floropyrimidin-4,6-
diamin

trong d6 dang cta hgp chét nay dugc chon tir nhém bao gf‘)m mudi, este, hydrat,
solvat, chelat, clathrat, dang da hinh, chét déng phén lap thé, chit triét quang,chét

ddng phan dbi anh, chit ddng phan khong déi quang va chit hd bién ciia né.

8. Hop chét theo diém 4 hodc dang ctia né dugc chon tir nhém bao gé)m:
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-4,6-
diamin,

2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

N- [4-(diﬂorometo§cy)phenyl]-2- [2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4,6-diamin,

2-[2-(triflorometyl)imidazo[ 1,2-a]pyridin-3-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(triflorometoxy)phenyl]-2-[2-(triflorometyl)imidazo[1,2-a]pyridin-3-
yl]pyrimidin-4,6-diamin,
2-(6-floro-2-metylimidazo[1,2-a]pyridin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin,
N-[4-(triflorometyl)phenyl]-2-(1,3,5-trimetyl- 1H-pyrazol-4-yl)pyrimidin-4,6-
diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

N-[4-(diflorometoxy)phenyl]-2-(6-floro-2-metyl- 1H-benzimidazol-1-
y)pyrimidin-4,6-diamin,
2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl1)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

2-(5 ,é-diﬂoro-Z-metyl- 1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
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2-(2-xyclopropyl-6-floroimidazo[ 1,2-a]pyridin-3-yl)-N-[4-(diflorometoxy)-3-
florophenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,

N-[4-(diflorometoxy)-3-florophenyl] -2-(2—ety1—6-_ﬂbro- 1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]pyrimidin-4,6-diamin,
N-[4-(triflorometyl)phenyl]-2-(2,5,6-trimetyl-1H-benzimidazol-1 -y)pyrimidin-
4,6-diamin, |
N-[3-floro-4-(triflorometyl)phenyl]-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

2-(2-etyl-6-floro-1H-benzimidazol- 1-yl)-N-[4-(trifloromety]l)phenyl]pyrimidin-
4,6-diamin,

2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2-xyclopropyl-5-floro-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
[3-(4-amino-6-{[4-(triflorometyl)phenylJamino } pyrimidin-2-yl)-6-
floroimidazo[ 1,2-a]pyridin-2-yl]Jmetanol,
2-(6-bromo-2-metyl-1H-benzimidazol-1-yl)-N-[4-
’(triﬂorometyl)phenyl]pyrimidin—4,6-diamin,
2-(2,6-dimetyl-1H-benzimidazol-1-yl)-N- [4-(triﬂofometyl)phenyl]pyrimidin—4,6-
diamin,
2-(6-etyl-2-metyl-1H-benzimidazol-1-yl)-N-[4-(trifloromety]l)phenyl]pyrimidin-
4,6-diamin,

2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

2-(6-ethenyl-2-rfletyl- 1H-benzimidazol-1-yl)-N-[4-
(triﬂorometyl)phenyl]pyrimidin—4,6-diamin,
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2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin, '
2-(6-floro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin,
2-(5-cloro-2-metyl-1H-benzimidazol-1-yl)-N-[3-floro-4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,

2-(5 -clo_ro-2-metyl- 1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin, |
2-(6-floro-2-metylimidazo[1,2-a]pyrimidin-3-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,

2-(2-xyclopr6pyl-6-ﬂoro- 1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(6-cloro-2-etyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-(triflorometyl)phenyl | pyrimidin-

4,6-diamin,
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5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl |pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(6-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(5-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-(diflorometoxy)phenyl]-
5-floropyrimidin-4,6-diamin,
2-(6-cloro-2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]-5-floropyrimidin-4,6-diamin,

'2-‘(2-xycllopropyl-6-ﬂ0ro- 1H-imidazo[4,5-b]pyridin-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin, |
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-3-florophenyl]-5-
floropyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-1H-benzimidazol-1-yl)-5-floropyrimidin-
4,6-diamin,

N-[4-(diflorometoxy)-3 -ﬂoropheny.l]-2-(2-etyl- 1H-benzimidazol-1-yl)-5-

floropyrimidin-4,6-diamin,

-217-



25635

2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin,
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-
yl)-5-floropyrimidin-4,6-diamin,
2-(2-etyl-4,6-difloro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-2-(2-etyl-4,6-difloro-1H-benzimidazol-1-
~ yl)-5-floropyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin, -
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-4,6-difloro- 1H-benzimidazol- 1-y1)-5-
floropyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-(5,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin,
5-floro-2-(4-floro-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(4-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(4-floro-2-metyl-1H-
benzimidazol-1-yl)pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(2-metyl-1H-imidazo[4,5-b]pyridin-1-
yl)pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)-3-florophenyl]-5-floro-2-(2-metyl-1H-imidazo[4,5-
b]pyridin-1-yl)pyrimidin-4,6-diamin,
2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
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2-(2-xyclopropyl-4-floro-1H-benzimidazol-1-y1)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,

2-(2-xyclopropyl-4-floro- 1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)-3-
florophenyl]-5 -ﬂoropyrimidin—4,6-diarf1in, |
2-(2-xyclopropyl-6-floro-1H-benzimidazol-1-yl)-N-[4-
(diflorometoxy)phenyl]pyrimidin-4,6-diamin, _
N-[4-(diflorometoxy)phenyl]-2-(2-etyl-6-floro-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-[2-(diflorometyl)-6-floro-1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin,
2-(2-metyl-1H-benzimidazol-1-yl)-N-[4-(metylsulfanyl)phenyl]pyrimidin-4,6-
diamin,

2-[2-(1-metylxyclopropyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-2-[2-(1-metylxyclopropyl)-1H-benzimidazol-1-
yl]pyrimidin-4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,

2-[2-(metoxymetyl)-1H-benzimidazol-1-yl]-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin,
2-[2-(propan-2-yl)-1H-benzimidazol-1-yl]-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin, |

2-[2-(diflorometyl)- 1H-benzimidazol-1-yl]-N-[4-(triflorometyl)phenyl]pyrimidin-
4,6-diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-N-[4-(triflorometyl)phenyl|pyrimidin-4,6-
diamin,

2-(2-ni1ety1pyrazolo[ 1,5-a]pyridin-3-yl)-N-[4-(triflorometyl)phenyl |pyrimidin-4,6-
diamin,

2-(2-xyclopropyl-6-floro-1H-imidazo[4,5-b]pyridin-1-yl)-N-[4-
(diflorometoxy)phenyl]-5-floropyrimidin-4,6-diamin,
5-floro-2-(2-metyl-6-nitro-1H-benzimidazol-1-y1)-N-[4-
(triflorometyl)phenyl|pyrimidin-4,6-diamin,
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N-(4-clorophenyl)-2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-
floropyrimidin-4,6-diamin, »
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl|pyrimidin-4,6-diamin,
5-floro-N-(4-metoxyphenyl)-2-(2-metylpyrazolo[1,5-a]pyridin-3-yl)pyrimidin-
4,6-diamin, |
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-y1)-5-floro-N-(4-
metylphenyl)pyrimidin-4,6-diamin, ’
2-(4,6-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,
2-(5,7-difloro-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triﬂorofnetyl)phenyl]pyrimidin-4,6-diamin,
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-y1)-N-[4-
(triflorometyl)phenyl]pyrimidin-4,6-diamin, S
N—(4-clorophenyl)-5 -floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin, |
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6-diamin,
N-[4-(diflorometoxy)phenyl]-5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-
yDpyrimidin-4,6-diamin,
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin,
5-floro-2-(6-metoxy-2-metyl-1H-benzimidazol-1-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,
N-(4-clorophenyl)-5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-
yl)pyrimidin-4,6-diamin,

5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,

5-floro-2-(6-floro-2-metylimidazo[ 1,2-a]pyridin-3-yl)-N-(4-
metylphenyl)pyrimidin-4,6-diamin,
5-floro-2-(2-metyl-5-nitro-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-

4,6-diamin,
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5-floro-N-(4-metoxyphenyl)-2-(2-metyl-5-nitro-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,

2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-5-floro-N-(4-
metoxyphenyl)pyrimidin-4,6-diamin,
2-(6-amino-2-metyl-1H-benzimidazol-1-yl)-N-[4-(diflorometoxy)phenyl]-5-
floropyrimidin-4,6-diamin,

2-(6—amino-2-metyl- 1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
N-(4-clorophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin, 7
N-(4-cloro-3-florophenyl)-5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-(4-cloro-3-florophenyl)-5-floro-2-(2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin, , 7 - ,
N-(4-cloro-3-florophenyl)-5-floro-2-(6-floro-2-metyl-1H-benzimidazol-1-
yl)pyrimidin-4,6-diamin,
N-(4-clorophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-4,6-
diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-4,6-
diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metoxyphenyl)pyrimidin-4,6-
diamin, |
N-[4-(dimetylamino)phenyl]-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
N-(4-cloro-3-florophenyl)-2-(6-floro-2-metyl-1H-benzimidazol-1-yl)pyrimidin-
4,6-diamin,
2-(6-floro-2-metyl-1H-benzimidazol-1-yl)-N-(3-metylphenyl)pyrimidin-4,6-
diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-4,6-diamin,
2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metoxyphenyl)pyrimidin-4,6-

diamin,
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2-(2-etyl-1H-benzimidazol-1-yl)-5-floro-N-[4-(triflorometoxy)phenyl]pyrimidin-
4,6-diamin,

N-(4-clorophenyl)-2-(2-etyl-1H-benzimidazol- 1-yl)-5-floropyrimidin-4,6-diamin,
N-(4-cloro-3-florophenyl)-2-(2-etyl- 1H-benzimidazol-1-yl)-5-floropyrimidin-4,6-
diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metylphenyl)pyrimidin-
4,6-diamin,
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-(4-metoxyphenyl)pyrimidin-
4,6-diamin, |
2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5-floro-N-[4-
(triflorometoxy)phenyl]pyrimidin-4,6- diamin,
N-(4-clorophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-yl)-5- ﬂoropyrlmldm-4 6-
diamin,

N-(4-cloro-3-florophenyl)-2-(2-xyclopropyl-1H-benzimidazol-1-y1)-5-
floropyrimidin-4,6-diamin, va
5-floro-2-(5-floro-2-metyl-1H-benzimidazol-1-yl)-N-(4-metylphenyl)pyrimidin-

4,6-diamin.
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