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(57) Sang ché dé cap dén cac hop chit c6 Cong thire (I”) dé sir dung lam cac chat
diéu bién mién dich, va cac duoc pham chira cac hop chat nay. Cac hop chét nay
hiru ich trong vi¢c diéu tri, ngdn ngua hodc cai thién cac bénh hoac céac r6i loan

nhu cac bénh ung thu hodc cac bénh truyén nhiém.

|
3|H1OCN
RZ_ "N R s
@)



45108

Linh vue k§ thuit dwoc dé cap

Don sang ché nay dé cap dén cac hop chét c6 hoat tinh dugc 1y. Sang ché dé xut
céc hop chit ciing nhu céc ché pham ctia ching va cac phuong phép st dung chiing. Céc
hop chét diéu hoa kha ning tuong tac protein/protein PD-1/PD-L1 va rat hitu ich trong

viée diéu tri cac bénh khac nhau bao gém cac bénh truyén nhiém va bénh ung thur.

Tinh trang ky thuat cia sang ché

Hé mién dich déng vai trd quan trong trong viéc kiém soat va loai trir cac bénh
nhu ung thu. Tuy nhién, cic t& bao ung thu thuong phat trién cac chién luge dé tranh
hodc ngan chan hé théng mién dich nham tao thudn loi cho su phat trién cta cac té bao
ung thu nay. Mot co ché nhu vay dang 1am thay d6i su biéu hién ctia cac phéan tir dong
kich thich va déng ung ché duoc biéu hién trén cac té bao mién dich (Postow et al, J.
Clinical Oncology 2015, 1-9). Viéc phong bé qua trinh truyén tin hiéu cta diém kiém
soat e ché mién dich, ching han nhu PD-1, d& dwoc ching minh 12 mot phuong thirc
diéu tri day hira hen va c6 hiéu qua.

Thu thé gy chét t& bao theo chuong trinh-1 (PD-1), con duge goi 1a CD279, 1a
mot thy thé bé mat t& bao duge biéu hién trén cac té bao T dugc hoat héa, céc t€ bao T
giét chét tu nhién, t bao B va dai thuc bao (Greenwald et al, Annu. Rev. Immunol 2005,
23:515-548; Okazaki va Honjo, Trends Immunol 2006, (4):195-201). Thu thé nay hoat
dong nhu mot hé théng phan hdi tiéu cuc bén trong nham ngan chan sy hoat hda cua cac
té bao T, tir d6 lam giam kha ning tu mién dich va thuc day kha nang tu dung nap. Ngoai
ra, PD-1 con duoc biét 1 déng vai trd quan trong trong viéc ngan chin su dép tmg cia
té bao T ddc hidu khang nguyén trong cic bénh nhu ung thu va truyén nhiém virut
(Sharpe et al, Nat Immunol 2007 8, 239-245; Postow et al, J. Clinical Oncol 2015, 1-9).

Céu truc cia PD-1 bao gdm ving chic niang twong tu ving bién ddi globulin
mién dich ngoai bao tiép theo & ving xuyén mang va ving ndi bao (Parry et al, Mol
Cell Biol 2005, 9543-9553). Ving ndi bao chita hai vi tri phosphoryl héa nim trong

mot motif e ché trén co s& tyrosin cua thu thé mién dich va mdt motif chuyén doi trén
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co sO tyrosin cua thu thé mién dich, cho théy rang PD-1 diéu hoa chéng lai cac tin hiéu
do thy thé té bao T tao ra. PD-1 ¢6 hai phéi tir, PD-L1 va PD-L2 (Parry et al, Mol Cell
Biol 2005, 9543-9553; Latchman et al, Nat Immunol 2001, 2, 261-268), va chiing khac
nhau v& kiéu biéu hién cta chung. Protein PD-L1 dugc ting cudng didu chinh trén cac
dai thyuc bao va té bao dudi gai dé dap ung véi lipopolysacarit va liéu phap GM-CSF, va
trén cac t& bao T va céc té bao B trén co s truyén tin hiéu ctia thu thé t& bao T va thu
thé t& bao B. PD-L1 ciing duoc bidu hién & mic cao & hiu hét cac té bao khdi u, va su
biéu hién ndy con duoc ting thém nita sau khi diéu tri bang IFN-y (Iwai et al,
PNAS2002, 99(19):12293-7; Blank et al, Cancer Res 2004, 64(3):1140-5). Trong thuc
té, tinh trang biéu hién ctia PD-L1 & khéi u d4 duge ching minh 14 tién luong dugc trong
nhiéu loai khéi u (Wang et al, Eur J Surg Oncol 2015; Huang et al, Oncol Rep 2015;
Sabatier et al, Oncotarget 2015, 6(7): 5449-5464). Sy biéu hién ctia PD-L2, nguoc lai,
bi han ché hon va duge bidu hién chi yéu boi cac té bao dudi gai (Nakae et al, J Immunol
2006, 177:566-73). Viéc lién két PD-1 vé6i céc phdi tir PD-L1 va PD-L2 trén céc té bao
T tao ra mot tin hidu e ché qué trinh tong hop IL-2 va IFN-y, cling nhu qué trinh tang
sinh t& bao do sy hoat héa thu thé té bao T gay ra (Carter et al, Eur J Immunol 2002,
32(3):634-43; Freeman et al, J Exp Med 2000, 192(7):1027-34). Co ché nay lién quan
dén viéc thu gom cic phosphataza SHP-1 hodc SHP-2 dé tc ché qua trinh truyén tin
hidu ctia thu thé t& bao T nhu su phosphoryl héa Syk va Lek (Sharpe et al, Nat Immunol
2007, 8, 239-245). Su hoat héa truc tin hiéu PD-1 ciing lam giam qua trinh phosphoryl
hoéa vong lap hoat hdéa PKC-6, qué trinh nay 1a can thiét cho viéc hoat héa con dudng
NF-«B va AP1, va dé san xuét xytokin nhu IL-2, IFN-y va TNF (Sharpe et al, Nat
Immunol 2007, 8, 239-245; Carter et al, Eur J Immunol 2002, 32(3):634-43; Freeman
et al, J Exp Med 2000, 192(7):1027-34).

Mot s6 ngudn chiing minh tlr cic nghién cttu tidn 1am sang trén dong vat cho thay
réng PD-1 va cac phéi tir ctia n6 diéu hoa chéng lai cac dép ung mién dich. Chuot bi
thiéu hut PD-1 d3 dugc ching minh 1a phét trién bénh viém cau than twong tu bénh luput
va bénh co tim gidn nd (Nishimura et al, Immunity 1999, 11:141-151; Nishimura et al,
Science 2001, 291:319-322). St dung m6 hinh LCMV v bénh truyén nhiém man tinh,
da chiing minh dugc rang mic do twong tac PD-1/PD-L1 tic ché su hoat héa, sy mod
rong va thu nhén cac chirc nang tac dong cua cac té bao T CD8 dic hidu véi virut (Barber

et al, Nature 2006, 439, 682-7). Ciing vay, nhiing dit li¢u nay gitp phat trién mot phurong
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phap diéu tri dé phong bé ting tin higu uc ché do PD-1 gay ra dé ting thém hozc "giai
ctru" dép tmg té bao T. Theo d6, ¢6 nhu cau vé céc hop chit méi ma phong bé su twong

tac protein/protein PD-1/PD-L1.

Ban chét ky thuat ciia sang ché
Sang ché d& cap dén, trong sb cac ddi twong khac, hop chat ¢6 Cong thirc (I”)

hodc mudi duge dung hodc chat ddng phan l4p thé ctia ching, trong d6 cac bién
vé thanh phan cau tao dugc xac dinh trong ban md ta nay.
Séang ché con d& xuét hop chat ¢c6 Cong thie (I):
COOH

R4

hodc mubi dugc dung hodc chét déng phéan lap thé cua chung, trong d6 céc bién
vé thanh phin céu tao dugc x4c dinh trong ban md ta nay

Sang ché cling dé xuét duoc phém chira hop chét duogc boc 16 & ddy, hodc mudi
dugc dung hodc chat déng phan 1ap thé ctia chiing, va mot hodc nhiéu t4 duge hodc chit
mang dugc dung.

Séang ché con dé xuét cac phuong phap tc ché sy tvong tac PD-1/PD-L1, phuong
phap nay bao gdm viéc cho bénh nhan st dung hop chit duoc boc 16 & day, hoac mudi
duoc dung hodc chat ddng phan 1ap thé ctia chung.

Sang ché con dé xudt cac phuong phép didu trj bénh hogc réi loan lién quan dén
viée tre ché tuong tac PD-1/PD-L1, phuong phap nay bao gbm viéc cho bénh nhin can
didu tri st dung luong hitu hiéu tri bénh ciia hop chit duge boc 16 & déy, hodc mubi

duoc dung hodc chat dong phan lap thé ctia ching.
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Sang ché con dé xuat cic phuong phap tang cudng, khich thich va/hodc lam ting
phan tng mién dich & bénh nhan, phuong phap nay bao gdm viéc cho bénh nhan can
diéu tri st dung luong hitu hiéu tri bénh ciia hop chit dugc boc 16 & day, hozc mudi

duoc dung hoic chat ddng phén 14p thé ciia ching.

M3 ta chi tiét sang ché
L. Hop chat
Séng ché @ cap dén, trong sb cac ddi twong khéic, cic hop chét ¢c6 Cong thitc

@ ):

R5
R2 N@

A R4

XN CH; N
| |
/| N 0 CN
R3._AUN Ho R )
@)

hozc mudi duoc dung hoic chét ddng phan lap thé cua chung, trong do:

vong A la azetidinyl, pyrolidinyl hodc piperidinyl;

X!1a CH hoic N;

R! 13 metyl hodc halo;

R? 14 Ci.4 alkyl, Ci4 alkoxy, Ci4 haloalkyl, Ci4 haloalkoxy, Cs.s xycloalkyl, Cs.
¢ xycloalkyl-Ci alkyl-, OH, NHa, -NH-Ci. alkyl, -N(Ci.4 alkyl)2, heteroxycloalkyl c6
4 dén 6 canh hoic heteroxycloalkyl-Ci» alkyl- ¢6 4 dén 6 canh, trong d6
heteroxycloalkyl c6 4 dén 6 canh va heteroxycloalkyl-Ci- alkyl- c6 4 dén 6 canh mbi
nhom c¢6 mdt hodc hai nguyén tir khac loai la thanh ph?ln vong dugc chon tr O va N, va
trong d6 Ci4 alkyl, Ci4 alkoxy, Cs xycloalkyl, Cs.6 xycloalkyl-Ci- alkyl-, -NH-Cj4
alkyl, -N(Ci1.4 alkyl)2, heteroxycloalkyl c6 4 dén 6 canh va heteroxycloalkyl-C1- alkyl-
¢4 4 dén 6 canh ctia R?mdi nhém tuy v duoc thé béng 1 ho#ic 2 nhém thé doc lap dugc
chon tir halo, CN va OH;

R3 duoc chon tir (R)-3-hydroxy-3-metylpyrolidin-1-yl, (S)-3-hydroxy-3-
metylpyrolidin-1-yl, (R)-3-hydroxypyrolidin-1-yl, (S)-3-hydroxypyrolidin-1-yl, (R)-2-
hydroxy-2-metyl-etylamino,  (S)-2-hydroxy-2-metyl-etylamino,  (R)-2-hydroxy-1-
metyl-etylamino va (S)-2-hydroxy-1-metyl-etylamino; va
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R*1a H hoac Ci.3 alkyl; va
RS a C(O)OH, C(O)N(CHj)s, C(O)NH(CHa), hodc C(O)NH(CH,)C(O)OH.

Theo mot s6 phuong 4n, sang ché dé xut cac hop chat ¢6 Cong thire (I):

COOH
R2 N@

R4

|
3IH1OCN
R AN R
9]

hosc mubi duge dung hodic chit ddng phan 1ap thé ctia chung, trong do:

vong A 1a azetidinyl, pyrolidinyl hodc piperidinyl;

X! 1a CH ho#c N;

R! 1a metyl hodc halo;

R? 14 Ci4 alkyl, Ci.4 alkoxy, C1.4 haloalkyl, Ci4 haloalkoxy, Cs.6 xycloalkyl, Cs.
¢ xycloalkyl-C1. alkyl-, OH, NH>, -NH-C14 alkyl, -N(C14 alkyl)>, heteroxycloalkyl c6
4 dn 6 canh hodc heteroxycloalkyl-Ci» alkyl- ¢6 4 dén 6 canh, trong d6
heteroxycloalkyl ¢6 4 dén 6 canh va heteroxycloalkyl-Ci. alkyl- ¢6 4 dén 6 canh mdi
nhom c6 mét hodc hai nguyén tir khac loai 1a thanh phﬁn vong dugc chon tt O va N, va
trong d6 Ci4 alkyl, Ci4 alkoxy, Cs xycloalkyl, Cs¢ xycloalkyl-Ci-2 alkyl-, -NH-Ci4
alkyl, -N(C14 alkyl),, heteroxycloalkyl c6 4 dén 6 canh va heteroxycloalkyl-Ci. alkyl-
¢6 4 dén 6 canh cua R2mdi nhém tiy ¥ duge thé bang 1 hodc 2 nhém thé doc 1ap duoc
chon tir halo, CN va OH;

R?® duoc chon ti (R)-3-hydroxy-3-metylpyrolidin-1-yl, (S)-3-hydroxy-3-
metylpyrolidin-1-yl, (R)-3-hydroxypyrolidin-1-yl, (S)-3-hydroxypyrolidin-1-yl, (R)-2-
hydroxy-2-metyl-etylamino,  (S)-2-hydroxy-2-metyl-etylamino,  (R)-2-hydroxy-1-
metyl-etylamino va (S)-2-hydroxy-1-metyl-etylamino; va

R*1a H ho#c Ci-3 alkyl.

Theo mbt s6 phuong 4n, vong A 1a pyrolidinyl. Theo mot s6 phuong 4n, vong A

la piperidinyl. Theo cac phuong an khac, vong A 1a piperidinyl.

*

A -R®
Theo mot s6 phuong an, gdc R* dugc chon tir 4-carboxypiperidin-1-
yl, 3-carboxypyrolidin-1-yl, 3-metyl-3-carboxypyrolidin-1-yl, 4-(N,N-

5
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dimetylaminocarbonyl)piperidin-1-yl, 4-(N-metylaminocarbonyl)piperidin-1-yl, va 4-
(2-carboxyetylaminocarbonyl)piperidin-1-yl, trong d6 duong luon séng chi diém gan

vGi phan con lai ctia phan tir.

A +—COOH
Theo mét s& phuong 4n, gbe R4 dugc chon tr 4-carboxypiperidin-
1-yl, 3-carboxypyrolidin-1-yl, va 3-metyl-3-carboxypyrolidin-1-yl, trong d6 dudng

luon séng chi diém gan voi phan con lai cua phan tur.

A -—COOH
Theo mdt s6 phuong an, goc R la 4-carboxypiperidin-1-yl, trong

d6 dudng luon séng chi diém gan véi phan con lai ctia phén tir.

P

A -—COOH

Theo mét s& phuong 4n, géc R* la 3-carboxypyrolidin-1-yl, trong
d6 dudng luon song chi diém gén v6i phan con lai ctia phan tir. Theo mot s6 phuong 4n,
3-carboxypyrolidin-1-yl 1 (R)-3-carboxypyrolidin-1-yl. Theo mdt s6 phuong 4n, 3-
carboxypyrolidin-1-yl 1a (S)-3-carboxypyrolidin-1-yl.

A

A 3RS

Theo mot sb phuong an, géc R* duoc chon tu 4-(N,N-
dimetylaminocarbonyl)piperidin-1-yl, 4-(N-metylaminocarbonyl)piperidin-1-yl, va 4-
(2-carboxyetylaminocarbonyl)piperidin-1-yl, trong d6 duong luon séng chi diém gin

vGi phan con lai cta phan tir.

¥~

A —COOCH
Theo mét s& phuong an, gbc R la 3-metyl-3-carboxypyrolidin-1-
yl, trong d6 dudng luon séng chi diém gan véi phan con lai ctia phéan tir. Theo mot s6

phuong 4n, 3-metyl-3-carboxypyrolidin-1-yl la (R)-3-metyl-3-carboxypyrolidin-1-yl.
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Theo mét sb phuong 4n, 3-metyl-3-carboxypyrolidin-1-yl 13 (S)-3-metyl-3-

¥
@'COOH

Theo mét s6 phuong an, gdc R* dugc chon tir 4-carboxypiperidin-

carboxypyrolidin-1-yl.

1-yl, (R)-3-carboxypyrolidin-1-yl,  (S)-3-carboxypyrolidin-1-yl,  (R)-3-metyl-3-
carboxypyrolidin-1-yl va (S)-3-metyl-3-carboxypyrolidin-1-yl, trong 46 dudong luon
song chi diém gén v&i phan con lai cta phén tir.

Theo mdt sb phuong 4n, X' 13 N. Theo mét s6 phuong én, X' 1a CH.

Theo mét sé phuong an, R! 1a CH3 hodc Cl. Theo mdt sé phuong 4n, R! 1a CHa.
Theo m6t sb phuong 4n, R! 14 halo (vi dy, F, Cl, hodc Br). Theo mot sb phuong 4n, R!
la CL

Theo mot sb phuong 4n, R? 1a Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl, Ci4
haloalkoxy, Cs.s xycloalkyl, Css xycloalkyl-Ci-2 alkyl-, OH, NH2, -NH-Ci4 alkyl, -
N(Ci4 alkyl),, 1-azetidinyl, azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-
piperidinyl, hodc piperidin-1-ylmetyl, trong d6 Ci.4 alkyl, Ci4 alkoxy, Cs.s xycloalkyl,
Cs.6 xycloalkyl-Ci alkyl-, -NH-C14 alkyl, -N(Ci4 alkyl),, 1-azetidinyl, azetidin-1-
ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl va piperidin-1-ylmetyl cta R?
mdi nhém tuy v duoc thé bang 1 hodc 2 nhém thé doc 1ap duoc chon tir halo, CN va
OH. ,

Theo mot sb phuong an, R? 1a Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl, Ci4
haloalkoxy, OH, NHa, -NH-Ci.4 alkyl, hodc -N(Ci4 alkyl),, trong d6 Ci4 alkyl, Ci4
alkoxy, -NH-Ci.4 alkyl, va -N(C14 alkyl), cia R>m&i nhém tly ¥ dugc thé bang 1 hogc
2 nhém thé doc 14p duge chon tir halo, CN va OH.

Theo mét sd phuong 4n, R? 1a Cs.6 xycloalkyl, Cs6 xycloalkyl-C12 alkyl-, 1-
azetidinyl, azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl, hodc
piperidin-1-ylmetyl, trong d6 Cs.s xycloalkyl, Cs.6 xycloalkyl-Ci2 alkyl-, 1-azetidinyl,
azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl va piperidin-1-
ylmetyl ciia R? m&i nhom tity ¥ duoc thé bang 1 hodc 2 nhém thé ddc 1ap duoce chon tir
halo, CN va OH.

Theo mdt s6 phuong 4n, R? 1a metyl, etyl, isopropyl, metoxy, etoxy, CF3, CHF>,
CFHa, OCF3, OCHF2, OCH,F, xyclopropyl, xyclobutyl, xyclohexyl, xyclopropylmetyl,

7
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xyclobutylmetyl, xyclohexylmetyl, OH, NH,, NHCH3, N(CHa),, 1-azetidinyl, azetidin-
1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl hodc piperidin-1-ylmetyl,
trong d6 metyl, etyl, isopropyl, metoxy, etoxy, xyclopropyl, xyclobutyl, xyclohexy],
xyclopropylmetyl, xyclobutylmetyl, xyclohexylmetyl, NHCH3, N(CHzs),, 1-azetidinyl,
azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl va piperidin-1-
ylmetyl ctia R? mdi nhém tiy y duoc thé b?mg 1 hodc 2 nhém thé doc 1ap dugc chon tir
F, Cl, Br, CN va OH.

Theo mot sé phuong an, R? 1a metyl, etyl, isopropyl, metoxy, etoxy, CF3, CHF>,
CFH,, OCF3;, OCHF,, OCH,F, OH, NH,, NHCH3, hodc N(CHs),, trong d6 metyl, etyl,
isopropyl, metoxy, etoxy, NHCH3, va N(CHs) cua R? mdi nhém tiy ¥ dugce thé bing 1
hodc 2 nhom thé doc 1ap dugc chon tir F, Cl, Br, CN va OH.

Theo mot sé phuong 4an, R?> 1a xyclopropyl, xyclobutyl, xyclohexyl,
xyclopropylmetyl, xyclobutylmetyl, xyclohexylmetyl, 1-azetidinyl, azetidin-1-ylmetyl,
1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl hodc piperidin-1-ylmetyl, trong d6
xyclopropyl,  xyclobutyl,  xyclohexyl,  xyclopropylmetyl,  xyclobutylmetyl,
xyclohexylmetyl, 1-azetidinyl, azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl,
1-piperidinyl va piperidin-1-ylmetyl ctia R?> mdi nhom tuy y duoc thé bang 1 hozc 2
nhom thé doc 1ap duoc chon tir F, Cl, Br, CN va OH.

Theo m6t sb phuong 4n, R? 1a CH3, CF3, CHF2, CH(CHs)2, NHa, xyclopropyl,
hoic CH20OH.

Theo mot sb phuong 4n, R? 1 Ci4 alkyl hodc Ci4 haloalkyl, mdi nhém trong céc
nhoém nay tuy y dugc thé bang 1 hoic 2 nhom thé doc lap dugc chon tit F, Cl, Br, CN
va OH.

Theo mét s6 phuong 4n, R? 1a Ci.4 alkyl hodc Ci4 haloalkyl. Theo mot s6 phuong
an, R? 1a CHs, CF3, CHF> hodc CH(CHz3)2. Theo mot sb phuong 4n, R? 1a C1.4 alkyl nhu

8/105

CHs va CH(CHs),. Theo mét sé phuong 4n, R? 1a CHs. Theo mét s6 phuong 4n, R? 1a

CH(CH3). Theo mdt s& phuwong an, R? 14 C14 haloalkyl nhu CF3, CHF», va CHaF. Theo
mot s phuong én, R? 1 Ci.4 haloalkyl nhu CF3 va CHF,. Theo mdt s6 phuong én, R? 1a
CFs. Theo mét sé phuong 4n, R? 1a CHF,. Theo mdt s6 phuong an, R? 1a CHoF.

Theo mét s6 phwong 4n, R? 1a NHa, NHCH3, hoac N(CHa)y, trong d6 NHCH;3 va
N(CHs) cua R? m&i nhém tity ¥ duge thé bang 1 hodc 2 nhom thé doc 1ap dugce chon tir
F, Cl, Br, CN va OH. Theo mét sb phuong 4n, R? 1a NHa.
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Theo mét s6 phuong an, R? 1a xyclopropyl, xyclobutyl, hodc xyclohexyl, trong
d6 xyclopropyl, xyclobutyl, va xyclohexyl ctia R? mdi nhom tiy y duge thé bang 1 hodc
2 nhém thé ddc 1ap duge chon tir F, Cl, Br, CN va OH. Theo mét s6 phuong 4n, R? 1a
xyclopropyl tity ¥ duge thé bang 1 hodc 2 nhém thé doc 1ap dugc chon tir F, Cl, Br, CN
va OH. Theo mdt s6 phuong an, R? 1a xyclopropyl.

Theo mdt s6 phuong 4n, R? 1 (R)-3-hydroxy-3-metylpyrolidin-1-yl hodc (S)-3-
hydroxy-3-metylpyrolidin-1-yl. Theo mot s6 phuong 4n, R? 1a (R)-3-hydroxypyrolidin-
1-yl ho#c (S)-3-hydroxypyrolidin-1-yl. Theo mot sb phuong 4n, R? 1 (R)-2-hydroxy-2-
metyl-etylamino hodc (S)-2-hydroxy-2-metyl-etylamino. Theo mot s6 phuong 4n, R? 12
(R)-2-hydroxy-1-metyl-etylamino hodc (S)-2-hydroxy-1-metyl-etylamino.

Theo mét s§ phuong 4n, R* 1a H hoac CHs. Theo mdt s phuong én, R* 1a H.
Theo mdt s6 phuong én, R* 1a C13 alkyl nhu CHs.

Theo mét s6 phwong 4n, hop chit duoc dé xut & day 1a hop chit c6 Cong thirc
I

COOH

RZ N@
PN RA
N/lN O CHs f\f/d
2

hoic mudi dugce dung hodc chit ddng phan lap thé ctia ching, trong d6 R?, R3, R* va
vong A la nhu dugc mo ta ¢ day.
Theo mot s6 phuong an, hop chét duge dé xuét & day 1 hop chat c6 Céong thuc
I1I:
COOH

R2 N@
N7 IN O CHs '\}/Q-
=
Jenavcall,

hodc mudi duoc dung hoic chét déng phan lap thé ctia chung, trong d6 R?, R, va vong
A 1a nhu dugc mo ta o day.

Theo mét s phuong 4an, hop chét duge dé xuat & day 1a hop chat c6 Céﬁg thie
IV:
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COOCH

R2 N@
R4
I T ﬂj
=z
LIV L

hodc mudi duoc dung hodc chit ddng phan 1ap thé cua ching, trong d6 R?, R3, RY, va
vong A 1a nhu duge mo ta & day.
Theo mdt sé phuong 4n, hop chét dugc dé xudt & day 1a hop chét c6 Cong thirc
V:
COOH

R? N@
Z [N O CHs I\}/Q’
z
RI_A |N N CH O oo
: V)

hodc mudi duoc dung hodc chét déng phén 1ap thé cta chiing, trong d6 R?, R3, va vong
A la nhu dugc mo ta & day.

Theo mdt sb phuong an, hop chét nay dugc chon tu:

axit 1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;

axit  1-((7-xyano-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;
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axit 1-((7-xyano-2-(3'-(7-((-3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-3-
metylpyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
ylmetyl)-3-metylpyrolidin-3-carboxylic;

axit  1-((7-xyano-2-(3'-(7-((-2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-3-
metylpyrolidin-3-carboxylic;
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axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic; va

axit 1-((7-xyano-2-(3'-(7-((-3-hydroxypyrolidin-1-yl)metyl)-2-
 (triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic,
hodc mudi duoc dung hodc chét ddng phan lap thé cta né.

Theo mot sb phuong an, hop chét nay dugc chon tu:

axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]exazol-5-yl)metyl)-4-metylpiperidin-4-carboxylic;

1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-N,N-dimetylpiperidin-4-carboxamit;
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1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-N-metylpiperidin-4-carboxamit;

axit 3-(1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxamido)propanoic;

axit 1-((7-xyano-2-(3'-(2-xyclopropyl-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido [3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit 1-((2-(3'-(2-amino-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-7-xyanobenzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(2-(hydroxymetyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin—4-ylamino)—2,2‘-dimetylbiphenyl-?).-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit 1-((7-xyano-2-(3'-(3-((3-hydroxypyrolidin-1-yl)metyl)-6-metyl-1,7-
naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic; va

axit 1-((7-xyano-2-(3'-(6-(diflometyl)-3-((3-hydroxypyrolidin-1-yl)metyl)-1,7-
naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-3-
metylpyrolidin-3-carboxylic,
hodc mudi duoc dung hodc chat ddng phan 1ap thé ctia no.

Theo mot sd phuong an, hgp chét nay duogc chon tir cac vi du dugc dua ra & day.

Cn phai dénh gia thém dugc ring cac dic diém nhat dinh cta sang ché, ma dé
cho rd rang, dugc mé ta trong ngit canh cac phuong 4n riéng bi€t, c6 thé cling duoc dé
xuit & dang két hop trong mot phuong &n duy nhét (trong khi cac phuong 4n nay dugc
du dinh s& duoc két hop nhu thé duge viét & dang nhidu dic diém phu thudc). Nguoe
lai, cac dac diém khac nhau cia sang ché, dé rat gon, dugc md ta theo ngft canh mot

phuong 4n duy nhét, ciing c¢6 thé duge dé xuét theo cach riéng biét hodc & dang két hop
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nhéanh phy phit hop bt ky. Nhu vay cc dic diém duge du dinh s& duge mé ta dudi dang
cac phuong an cua cac hgp chét c6 Cong thire (I) ¢ thé dugc két hop theo cach két hop
thich hop bt ky.

O nhiéu doan khac nhau trong ban md t& ndy, cac dac diém nhat dinh cta cac hop
chit duoc md ta dudi dang cac nhém va cac khoang. Sang ché dic biét duoc du kién
bao gdm mdi va moi dang két hop nho riéng 1 cua cac thanh phan thudc cac nhém va
khoang nhu vay. Vi du, thuat ngit "Cisalkyl" duge dic biét du dinh dé mé ta mét cach
riéng 1& (khong giéi han) metyl, etyl, Cs alkyl, C4 alkyl, Cs alkyl va Cs alkyl.

Thuét ngit "c6 n canh," trong do n 1a s6 nguyén, thudng mo ta sb6 nguyén tir tao
vong trong mot gbc ma sd lwong nguyén ti tao vong bang n. Vi du, piperidinyl 1a mot
vi du v& vong heteroxycloalkyl c¢6 6 canh, pyrazolyl 1a mét vi du vé vong heteroaryl c6
5 canh, pyridyl 1a mét vi du vé vong heteroaryl ¢ 6 canh va 1,2,3,4-tetrahydro-naphtalen
1a mot vi du vé nhém xycloalkyl c6 10 canh.

O nhiéu doan khac nhau trong ban md ta nay, céc bién x4c dinh cac nhém lién
k&t héa tri hai c6 thé dwgc mo ta. M3i nhém thé lién két duoce dic biét dy dinh 14 bao
gbém hai dang nhém lién két phia trudc va phia sau ctia nhém lién két. Vi du, -
NR(CR'R")p- bao gdm ca hai nhém -NR(CR'R")p- va -(CRR")aNR- va duoc du dinh dé
boc 16 mdi dang mdt cach riéng 1é. Trong trudng hop cAu tric nay doi héi c6 nhém lién
két, cac bién Markush dugc liét ké cho nhom d6 duoc hiéu 1a cdc nhom lién két. Vi dy,
néu cAu tric doi hoi c6 nhom lién két va dinh nghia v& nhoém Markush cho bién d6 ligt
ké 1a "alkyl" hoac "aryl" thi can hiéu rang "alkyl" hodc "aryl" twong Umg la nhom lién
két alkylen hodc nhom lién két arylen.

Thuét ngit "dugc thé" ¢6 nghia la nguyén tir hodc nhdém céc nguyén tir chinh thire
thay thé hydro duéi dang “nhém thé” duoc gan vao mdt nhom khac. Thuat ngit "dugc
thé", trir khi ¢6 quy dinh khac, dung dé chi mtc do thé bat ky, v/ du, thé mot, hai, ba,
b6n hodc nim 14n, khi sy thé nay 1a duoc phép. Nhém thé duge chon mét cach doc lap,
va su thé c6 thé 14 & vi tri d& bi tac dong hoa hoc bét ky. Cin phai hidu ring su thé &
nguyén tir da cho bi gidi han béi hoa tri. Cén phai hiéu rang sy thé & nguyén tir tao ra
mdt phan tir bén vé& mat héa hoc. Cum tr “tiy v duoc thé” ¢6 nghia 13 duoc thé hodc
khong dugc thé. Thuét ngit "duoc thé" nghia 1a nguyén tir hydro dugc loai bo va dugc
thay thé bing nhém thé. Nhom thé hoa tri hai don nhat, vi du, oxo, ¢6 thé thay thé hai
nguyén tr hydro.
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Thuat ngtt "Chm" chi ra mt khoang pham vi bao gdm céc gia tri dau cudi, trong
d6 n va m 1a céc s6 nguyén va chi ra s6 cacbon. Cac vi du bao gdm Ci.4, Ci-6 VA céc
nhom tuong tu.

Thuét ngtt "alkyl" dugc st dung riéng mdt minh hodc két hop véi céac thuat ngtt
khac, chi nhém hydrocacbon bdo hoa c6 thé c6 mach théng hoac mach nhanh. Thuat
ngit "Ch-malkyl" chi nhom alkyl c6 tirn dén m nguyén tir cacbon. Nhém alkyl twong tng
chinh x4c véi alkan véi mot lién két C-H duogc thay thé boi diém gén ctia nhém alkyl
nay v6i phan con lai ctia hop chat nay. Theo mot s6 phuong 4n, nhém alkyl nay chira tir
1 dén 6 nguyén tir cacbon, tir 1 dén 4 nguyén tir cacbon, tir 1 dén 3 nguyén tir cacbon,
hodc 1 dén 2 nguyén tir cacbon. Céc vi du vé cac gdc alkyl bao gdm, nhung khong gisi
han &, cdc nhém hda hoc nhu metyl, etyl, n-propyl, isopropyl, n-butyl, fert-butyl,
isobutyl, sec-butyl; cac chat ddng dang cao hon nhu 2-metyl-1-butyl, n-pentyl, 3-pentyl,
n-hexyl, 1,2,2-trimetylpropyl va cac nhém tuong tu.

Thuét ngtt "alkenyl" dugc stt dung mdt minh hodc két hop véi céc thudt ngit khac,
chi nhém hydrocacbon mach thang hodc mach nhanh tuong tmg véi nhom alkyl c6 mot
hodc nhiu lién két d6i cacbon-cacbon. Nhém alkenyl twong tmg chinh x4c véi alken
véi mot lign két C-H duoc thay thé bsi didm gén ctia nhém alkenyl nay véi phan con lai
ctia hop chat nay. Thuat ngft "Cnm alkenyl" chi nhom alkenyl ¢6 n dén m cacbon. Theo
mdt sb phuong an, goc alkenyl nay chira 2 dén 6,2 dén 4, hodc 2 dén 3 nguyén tir cacbon.
Vi du céc nhém alkenyl bao gdém, nhung khong giéi han &, etenyl, n-propenyl,
isopropenyl, n-butenyl, sec-butenyl va cac nhom tuong tu.

Thuét ngit "alkynyl" dugc str dung mét minh hoac két hop véi cac thudt ngit khéc,
chi nhém hydrocacbon mach thang hodc mach nhénh tuong tmg v6i nhém alkyl c6 mét
hodc nhiéu lién két ba cacbon-cacbon. Nhém alkynyl tuong ing chinh xac véi alkyn voi
mdt lién két C-H duogc thay thé boi diém gan ctia nhém alkyl nay véi phan con lai ctia
hop chat nay. Thuat ngit "Cpm alkynyl" chi nhém alkynyl c6 n dén m cacbon. Vi du cic
nhém alkynyl bao gdm, nhung khéng gi6i han &, etynyl, propyn-1-yl, propyn-2-yl va
céc nhom tuong tw. Theo mdt s6 phuong én, gbc alkynyl chira 2 dén 6, 2 dén 4, hoic 2
dén 3 nguyén tir cacbon.

Thuét ng{t "alkylen" dugc st dung m¢t minh hodc két hop v6i cac thuat ngit khac,
chi nhom lién két alkyl hoa tri hai. Nhém alkylen twong tng chinh xac véi alkan véi hai

lién k&t C-H duoc thay thé bing cac diém gén chia nhém alkylen v6i phan con lai cia
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hop chét nay. Thuat ngit "Cn.m alkylen" chi nhém alkylen cé tir n dén m nguyén tir
cacbon. Céc vi du vé cac nhém alkylen bao gém, nhung khong gidi han 0, etan-1,2-diyl,
propan-1,3-diyl, propan-1,2-diyl, butan-1,4-diyl, butan-1,3-diyl, butan-1,2-diyl, 2-
metyl-propan-1,3-diyl va cac nhém tuong tu.

Thuét ngtt "alkoxy" dugc st dung mdt minh hodc két hop véi cac thudt ngit khac,
chi nhém c6 cong thirc -O-alkyl, trong d6 nhoém alkyl nay 1a nhu dugce dinh nghia trén
day. Thuat ngft "Cnm alkoxy" chi nhom alkoxy, nhom alkyl ctia nhém nay c¢6 n dén m
cacbon. Vi du cac nhom alkoxy bao gdm metoxy, etoxy, propoxy (vi du, n-propoxy va
isopropoxy), #-butoxy va cac nhom twong tu. Theo mot s6 phwong 4n, nhém alkyl nay
c6 1 dén 6,1 dén 4, hodc 1 dén 3 nguyén tir cacbon.

Thuét ngft "amino" chi nhém cé cong thirc -NHoa.

Thuat ngit "carbamyl" chi nhom c6 cong thirc —C(O)NHo.

Thuét ngtt "carbonyl", dugc str dung mét minh hodc két hop véi céac thuat ngit
khac, chi nhém -C(=0)-, cling c6 thé duoc viét 1a C(O).

Thuat ngit "xyano" hodc "nitril" chi nhém cé cdng thirc —C=N, cling ¢6 thé dugc
viét 1a -CN.

Thuét ngitt "halo" hodc "halogen", dugc str dung mdt minh hodc két hop vo6i cac
thuat ngtt khac, chi floro, cloro, brom va iodo. Theo mot s6 phuong éan, "halo" chi
nguyén tir halogen dugc chon tir F, Cl, hodc Br. Theo mot sb phuong én, cac nhém halo
laF.

Thuat ngit "haloalkyl" nhu dugc st dung ¢ ddy chi nhom alkyl trong 46 mot hodc
nhidu nguyén ti hydro di dugc thay thé bang nguyén t halogen. Thuét ngft "Chm
haloalkyl" chi nhém Crmalkyl c6 tit n dén m nguyén tir cacbon va tir it nhét mot 1én dén
{2(n &n m)+1} nguyén tir halogen, c6 thé 1a giéng hoic khac nhau. Theo mét s6 phurong
4n, nguyén ti halogen la cac nguyén tir flo. Theo mot s6 phuong an, nhém haloalkyl c6
1 dn 6 hodc 1 dén 4 nguyén tit cacbon. Vi du cac nhom haloalkyl bao gém CF3, CyFs,
CHF,, CCls, CHCl,, C2Cls va cac nhom tuwong ty. Theo mot s6 phuong an, nhém
haloalkyl 1a nhém floalkyl.

Thuét ngft "haloalkoxy", duogc st dung mdt minh hodc Kkét hop v6i céc thuat ngit
khéc, chi nhém c6 cong thitc -O-haloalkyl, trong d6 nhom haloalkyl 12 nhu dugce dinh
nghia trén day. Thuit ngit "Cr.m haloalkoxy" chi nhém haloalkoxy, nhém haloalkyl cta

nhém nay c6 n dén m cacbon. Vi du cac nhom haloalkoxy bao gom triflometoxy va cac
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nhém tuong tu. Theo mot s6 phuong an, nhém haloalkoxy nay c6 1 dén 6, 1 dén 4, hoac
1 dén 3 nguyén tir cacbon.

Thuét ngtt "oxo" chi nguyén tir oxy lam nhém thé hoa tri hai, tao thanh nhom
cacbonyl khi dugc gén véi cacbon, hodc dugc gan véi nguyén tir khac loai tao thanh
nhom sulfoxit hodc sulfon, hodc nhom N-oxit. Theo mot 36 phuong an, cdc nhém di
vong tly y ¢6 thé dugc thé bang 1 hodc 2 nhém thé oxo (=0).

~, N

Thuét ngitt "sulfido" chi nguyén tr luu huynh lam nhém thé hoa tri hai, tao thanh
nhém thiocacbonyl (C=S) khi duoc gan véi cacbon.

Thuét ngft "thom" chi vong cacbon hodc di vong c6 mot hodc nhiéu vong chua
bdo hoa nhiéu 14n ¢ dic tinh thom (tizc Ia, ¢ (4n + 2) electron chuyén vi 7 (pi) trong
d6 n 1a s6 nguyén).

Thuét ngtt "aryl," dugc st dung mot minh hodc Kkét hop véi cac thudt ngir khac,
chi nhém hydrocacbon thom, c6 thé 12 nhém mdt vong hodc da vong (vi du, c6 2 vong
ngung tu). Thudt ngit "Cn-m aryl" chi nhém aryl c6 tr n dén m nguyén tir cacbon trén
vong. Cac nhom aryl bao gdm, vi du, phenyl, naphtyl, indanyl, indenyl va cac nhém
tuong ty. Theo mot s6 phuong 4n, cic nhém aryl c6 tir 6 dén khoang 10 nguyén tit
cacbon. Theo mdt s6 phuong an céc nhém aryl c6 6 nguyén tir cacbon. Theo mdt s6
phuong én cdc nhom aryl c6 10 nguyén tir cacbon. Theo mot s6 phuong 4n, nhém aryl
nay la phenyl. Theo mot s6 phuong an, nhém aryl ndy 12 naphtyl.

Thuat ngit "nguyén ti khac loai" dugc st dung & day c6 nghia bao gbm bo,
phospho, luu huynh, oxy va nito.

Thuéat ngit "heteroaryl" hodc "di vong thom," dugc st dung mot minh hodc két
hop v6i cac thuét ngit khéac, chi di vong thom mdt vong hodc da vong co it nhéit mot
thanh phan vong 1a nguyén ti khac loai duge chon tir bo, phospho, luu huynh, oxy va
nito. Theo mdt s6 phuong 4n, vong heteroaryl ¢6 1, 2, 3 hodc 4 thanh phén vong 1a
nguyén tir khéc loai doc 14p duge chon tir nito, luu huynh va oxy. Theo mot s6 phuong
an, N tao vong bit ky trong gbc heteroaryl c6 thé 1a N-oxit. Theo mot sd phuong 4n,
heteroaryl ¢ 5-14 nguyén tr trén vong bao gdm nguyén tir cacbon va 1, 2, 3 hodc 4
thanh phan vong 13 nguyén tir khac loai doc 1ap dugc chon tlr nito, luu huynh va oxy.
Theo mét s& phuong &n, heteroaryl ndy c6 5-14, hodc 5-10 nguyén tir trén vong bao gbm
nguyén ti cacbon va 1, 2, 3 hodc 4 thanh phﬁn vong l1a nguyén tr khac loai doc 1ap duoc

chon tit nito, luu huynh va oxy. Theo mot sb phwong én, heteroaryl nay c6 5-6 nguyén
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tur trén vong va 1 hozc 2 thanh phan vong 13 nguyén tir khéc loai doc 1ap dugc chon tit
nito, luvu huynh va oxy. Theo mot s6 phuong 4n, heteroaryl nay 1a vong heteroaryl c6
nam hodc sdu canh. Theo c4ac phuong an khac, heteroaryl nay la vong heteroaryl hai
vong ngung tu ¢ tdm canh, chin canh hoac mudi canh. Cac nhom heteroaryl vi du bao
gdm, nhung khong gi6i han &, pyridinyl (pyridyl), pyrimidinyl, pyrazinyl, pyridazinyl,
pyrolyl, pyrazolyl, azolyl, oxazolyl, thiazolyl, imidazolyl, furanyl, thiophenyl,
quinolinyl, isoquinolinyl, naphtyridinyl (bao gém 1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, 1,8-,
2,3- va 2,6-naphtyridin), indolyl, benzothiophenyl, benzofuranyl, benzisoxazolyl,
imidazo[1,2-b]thiazolyl, purinyl, va cac nhom tuong tu.

Vong heteroaryl ¢6 nam canh 14 nhém heteroaryl c6 ndm nguyén tir trén vong
trong d6 mot hodc nhiéu (vi dy, 1, 2 hodc 3) nguyén tir trén vong doc l4p duge chon tir
N, O va S. Céc heteroaryl vong nam canh 1ay lam vi du bao gdm thienyl, furyl, pyrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl va 1,3,4-oxadiazolyl.

Vong heteroaryl ¢6 sau canh la nhém heteroaryl ¢6 sdu nguyén tu trén vong trong
d6 mot hodc nhidu (vi du, 1, 2 hodc 3) nguyén tir trén vong ddc 14p duge chon tir N, O
va S. Céc heteroaryl sau canh lay 1am vi du 1a pyridyl, pyrazinyl, pyrimidinyl, triazinyl
va pyridazinyl.

Thuét ngtt "xycloalkyl," duogc st dyng mét minh hodc két hop véi cac thuat ngit
khéc, chi hé vong hydrocacbon khong thom (mét vong, hai vong, hodc da vong), bao
gdm cac nhém alkyl dugc dong vong va alkenyl. Thuat ngit "Cnm xycloalkyl" chi
xycloalkyl ma c6 n dén m thanh phan vong 1a nguyén ti cacbon. Cac nhom xycloalkyl
c6 thé bao gdm cac nhém mot vong hodc da vong (vi du, ¢6 2, 3 hodc 4 vong ngung tu)
va cac vong xo0an. Cac nhém xycloalkyl c6 th c63,4,5,6,7,8,9,10,11, 12, 13, hodc
14 cacbon tao vong (Cs.14). Theo mot s& phuong 4n, nhém xycloalkyl nay c6 3 dén 14
thanh phan vong, 3 dén 10 thanh phin vong, 3 dén 6 thanh phan vong, 3 dén 5 thanh
phan vong, hodc 3 dén 4 thanh phan vong. Theo mot s6 phwong 4n, nhém xycloalkyl
nay la nhom mot vong. Theo mot s6 phuong 4n, nhém xycloalkyl nay 1a nhém mot vong
hodc hai vong. Theo mot s6 phuong 4n, nhém xycloalkyl nay 1& nhém mét vong Cs-
xycloalkyl. Nguyén tir cacbon tao vong cuia nhém xycloalkyl ¢6 thé tuy y dugc oxy hoa

dé tao thanh nhém oxo hodc sulfido. Céc nhém xycloalkyl cling bao gbm céc
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xycloalkyliden. Theo mot s6 phuong an, xycloalkyl 1a xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl. Cling bao gbm trong dinh nghia ctia xycloalkyl 1a cac gbe
ma ¢4 mot hodc nhiéu vong thom ngung tu (fzc ld, c6 mot lién két chung véi) véi vong
xycloalkyl, vi du, céc din xuat benzo hoic thienyl ctia xyclopentan, xyclohexan va céc
nhom tuong ty. Nhom xycloalkyl chita vong thom ngung tu c6 thé dwoc gén qua nguyén
tr tao vong bt ky bao gbm nguyén tir tao vong clia vong thom ngung tu. Céc vi du veé
cac nhom xycloalkyl bao gdbm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, xyclopentenyl, xyclohexenyl, xyclohexadienyl, xycloheptatrienyl,
norbornyl, norpinyl, norcarnyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, va cac
nhom twong ty. Theo mdt s phuong an, nhém xycloalkyl nay la xyclopropyl,
xyclobutyl, xyclopentyl, hodc xyclohexyl.

Thuét ngtt "heteroxycloalkyl," dugc sir dung mot minh hodc két hop v6i cac thuat
ngtt khac, chi hé vong hodc vong khong thom, ma tuy y co thé chira mot hodc nhiéu
nhém alkenylen 1a mot phan ciia ciu tric vong, ma cé it nhat mot thanh phan vong la
nguyén tit khéc loai doc 14p duge chon tir bo, nito, lvu huynh, oxy va phospho, va ¢6 4-
14 thanh phan vong, 4-10 thanh phin vong, 4-7 thanh phén vong, hodc 4-6 thanh phan
vong. Thuét nglt “heteroxycloalkyl” bao gdm cac nhém heteroxycloalkyl mot vong ¢
4,5, 6 va 7 canh. Cac nhom heteroxycloalkyl c6 thé bao gém cac hé nhan mot hodc hai
vong hoic da vong (vi du, ¢6 hai hodc ba vong ngung tu hodc cau ndi) hoic cac vong
x0&n. Theo mét s& phuong 4n, nhém heteroxycloalkyl 1a nhém mét vong ¢6 1, 2 hozc 3
nguyén tit khac loai doc 14p dugc chon tir nito, luu huynh va oxy. Nguyén tu cacbon va
cac nguyén tr khac loai tao vong ctia nhém heteroxycloalkyl ¢ thé tuy y dugc oxy hoa
dé tao thanh nhoém oxo hoic sulfido hoic nhém lién két dugc oxy hoa khac (vi du, C(O),
S(0), C(S) hodc S(0)s, N-oxit v.v.) hoic nguyén t nito c6 thé duge thé bén bac. Nhém
heteroxycloalkyl c6 thé duge gin qua nguyén tir cacbon tao vong hodc nguyén tir khac
loai tao vong. Theo mét sb phuong an, nhém heteroxycloalkyl chira 0 dén 3 lién két doi.
Theo mot s& phuong 4n, nhém heteroxycloalkyl chira 0 dén 2 lién két doi. Cling bao
gbm trong dinh nghia ctia heteroxycloalkyl 1a cac gbc ma c¢6 mot hodc nhiéu vong thom
duoc ngung tu (tikc la, c6 mot 1ién két chung véi) véi vong heteroxycloalkyl, vi du, céc
din xuAt benzo hodc thienyl cua piperidin, morpholin, azepin, v.v. Nhom
heteroxycloalkyl chita vong thom ngung tu cé thé duoc gan qua nguyén tit tao vong bét

ky bao gdm nguyén tit tao vong clia vong thom ngung tu. Cac vi du vé cic nhém
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heteroxycloalkyl bao gdm azetidinyl, azepanyl, dihydrobenzofuranyl, dihydrofuranyl,
dihydropyranyl, morpholino, 3-oxa-9-azaspiro[5.5]Jundecanyl, 1-oxa-8-
azaspiro[4.5]decanyl, piperidinyl, piperazinyl, oxopiperazinyl, pyranyl, pyrolidinyl,
quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, 1,2,3,4-tetrahydroquinolinyl,
tropanyl, 4,5,6,7-tetrahydrothiazolo[5,4-c]pyridinyl, va thiomorpholino.

O céc doan nhat dinh, cac dinh nghia hodc cac phuong an chi cac vong cu thé (vi
du, vong azetidin, vong pyridin, v.v.). Trir khi c¢6 quy dinh khéc, cac vong nay co thé
duoc gén voi thanh phan vong bét voi diu kién riang héa tri ctia nguyén tir khong vuot
qua. Vi dy, vong azetidin c6 thé dugc gén & vi tri bt ky ctia vong nay, trong khi vong
azetidin-3-yl duoc gan & vi tri 3.

Cac hop chét duge mo ta trong ban md ta ndy c6 thé cac hop chét bat ddi ximg
(vi du, ¢6 mdt hodc nhiéu tim bit dbi xtng). T4t ca cac chat ddng phan 18p thé, nhu cac
chét ddng phan dbi anh va céac chét ddng phan khong ddi quang, dugc du dinh thude
sang ché trir khi c6 quy dinh khac. Cac hop chét theo sang ché ma chra nguyén tir cacbon
duoc thé bat dbi xung co thé duoc tach dudi cac dang raxemic hodc quang hoat. Cac
phuong phép dé didu ché cac dang quang hoat tir cac vat liéu ban dAu bat hoat quang
hoc 1a duoc biét trong linh vuc nay, nhu bang k¥ thuat tich cdc hdn hgp raxemic hodc
bﬁng cach tong hop 1ap thé chon loc. Nhiéu chit déng phan di hinh cua olefin, c4 lién
két doi C=N va cac lién két twong tu cling co thé c6 mit trong cac hop chit duoc mé ta
& day, va tat ca cac chat ddng phan bén nhu vy dugc du dinh thudc sang ché. Cac chit
d6ng phan di hinh cis va trans clia cac hop chit theo sang ché dwoc md ta va ¢ thé duge
tach dudi dang hdn hop cuia cac chat ddng phan hogc dudi dang céc dang ddng phan da
duoc tach.

K¥ thuét tach cac hon hop raxemic cta cac hop chét ¢6 thé duge thuc hién bang
phuong phép bét ky trong sb nhiéu phuong phép duogc biét trong linh vye nay. Mot
phuong phép bao gdm tai két tinh phan doan bang cach st dung axit phén giai bét ddi
ma 1 axit hitu co tao mudi, quang hoat. Céc chét phan giai thich hop dé tai két tinh phan
doan 13, vi du, cac axit quang hoat, nhu cac dang D va L cua axit tartaric, axit
diaxetyltartaric, axit dibenzoyltartaric, axit mandelic, axit malic, axit lactic hodc nhiéu
axit camphorsulfonic quang hoat khac nhau nhu axit f-camphorsulfonic. Cac chat phan
giai khac thich hgp cho cac phuong phap két tinh phan doan bao gdm céc dang tinh khiét

vé& mit ddng phén 14ap thé cua a-metylbenzylamin (vf du, céc dang S va R, hodc cac dang

20

20/105



45108

tinh khiét v& mat ddng phan khéng dbi quang), 2-phenylglyxinol, norephedrin, ephedrin,
N-metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan va cac chét tuong tu.

K§ thuat tach cac hdn hop raxemic cling ¢6 thé dugc thuc hién bang cach rira giai
trén cOt duoc nhdi chat phan giai quang hoat (vi du, dinitrobenzoylphenylglyxin). Thanh
phan dung mdi rira gidi thich hop c6 thé duoc xac dinh bai ngudi ¢6 hiéu biét trung binh
trong linh vuc nay.

Theo mét s6 phuong 4n, céc hop chét theo sang ché c¢6 cau hinh (R). Theo cac
phuong 4n khac, hop chét nay c¢é cau hinh (S). Trong cac hop chét ¢6 nhidu hon mot
tAm bat dbi xtmg, mdi trong sb cac tim bét d6i xtng trong hop chat nay doc 1ap co thé
la dang (R) hodc dang (S), trir khi c6 quy dinh khdc.

Céc hop chét theo sang ché ciing bao gdm cac dang tautome. Céc dang tautome
14 do su hoan ddn ctia lién két don véi lién két doi 1ién k& cting véi su di chuyén dong
thoi cua proton. Cac dang tautome bao gdm cac tautome di bién proton ma la c4c trang
thai proton hoéa ddng phan cé tong dién tich va cong thirc thuc nghiém gidng nhau. Vi
du céc tautome di bién proton bao gdm céc cip keton —enol, cdc cdp amit — axit imidic,
céc cip lactam — lactim, céc cdp enamin — imin, va cac dang vong trong dé proton c6
thé chiém dong hai hoic nhiéu vi trf cta hé di vong, vi du, 1H- va 3H-imidazol, 1H-,
2H- va 4H- 1,2 4-triazol, 1H- va 2H- isoindol va 1 H- va 2H-pyrazol. Cac dang tautome
6 thé & trang thai can bang hodc bi chén khong gian & trong mot dang béng cach thé
thich hop.

Céc hop chit theo sang ché ciing c6 thé bao gom tat ca cic dang ddng vi ctia cac
nguyén tir c6 trong cac chat trung gian ho#c céc san phim cudi. Cac dang ddng vi bao
gdm cac ddng vi ma cic nguyén tir cia ching cé nguyén tir s6 gibng nhau nhung khac
nhau vé khéi lugng nguyén tir. Vi dy, cic nguyén tir ddng vi ctia hydro bao gdm triti va
doteri. Mot hodc nhidu nguyén tir cdu thanh cac hop chit theo sang ché c6 thé dugc thay
thé hodc duoc thé bing cac nguyén tir ddng vi clia cdc nguyén tir xuét hién phong phu
trong ty nhién hodc khong tu nhién. Theo mdt s6 phuong 4n, hop chét nay bao gbm it
nhit mdt nguyén tr doteri. Vi du, mot hodc nhiéu nguyén tir hydro trong hop chat theo
sang ché c6 thé dugc thay thé hodc duoc thé bang doteri. Theo mot s6 phuong 4n, hop
chat nay bao gdm hai hoc nhidu nguyén tir doteri. Theo mot sb phuong 4n, hop chit
nay bao gém 1,2,3,4,5,6,7,8,9,10, 11 hodc 12 nguyén ti doteri. Cac phuong phap

téng hop dé dua cac ddng vi vao cac hop chét hitu co 13 duge biét trong linh vuc nay.
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Thuét ngit, "hop chét," nhu dugc sir dung & ddy c6 nghia bao gbm tat ca cac chat
d(‘A)ng phén lap thé, déng phén di hinh, c4c tautome va cac d?)ng vi cla céc cau tric duoc
mo6 ta. Thudt ngft nay cling co" nghia la chi cac hop chit theo séang ché, bat ké chiing
duoc didu ché nhu thé nao, vi du, bang cach tdng hop, qua cac quy trinh sinh hoc (vi dy,
trao ddi chit hozc chuyén héa enzym), hodc két hop cac phuong phap nay.

T4t ca cac hop chat, va cic mudi duge dung ctia ching, c6 thé duoc phat hién
cung voi cac chit khac nhu nuéce va dung moi (vi du, cic hydrat va solvat) hodc c6 thé
duoc tach. Khi & trang thai ran, cac hop chat duoc md ta & day va céc mubi clia nd ¢b
thé xuAt hién & nhidu dang khac nhau va c6 thé, vi du, c6 dang solvat, bao gbm hydrat.
Céc hop chét nay c6 thé & dang trang thai réng, nhu da hinh hodc solvat, ngoai trit c6
chi din o rang khéc, chi din trong ban md ta nay vé cac hop chat va mubi ctia ching
cling duoc hiéu 1a bao ham dang trang thai rén bét ky cia hop chit nay.

Theo mét sb phuong an, cac hop chét theo séng ché, hodc cac mudi cta chung,
vé co ban duoc tach. Thuat ngit "vé co ban duge tach" cé nghia 1a hop chét nay duogc
tach it nhAt mot phin hodc dang ké khoi méi truong trong d6 nd duge tao ra hodc dugc
phét hién. Tach mot phan c6 thé bao gdm, vi du, céc thanh phan dugc 1am gidu trong
céc hop chét theo sang ché. Tach dang ké co thé bao gdm céc thanh phan cha it nhét
khoang 50%, it nhat khoang 60%, it nhat khoang 70%, it nhat khoang 80%, it nhat
khoang 90%, it nhét khoang 95%, it nhat khoang 97%, hogc it nhat khoang 99% theo
khdi lwong céc hop chét theo séng ché, hodc mudi ctia chung.

Cum tir "duoc dung" dugc st dung & day dé chi cac hop chét, vat liéu, cac ché
pham nay va/hodc cdc dang lidu, trong pham vi danh gia y khoa hop ly, thich hop dé st
dung trong viée tiép xtic v&i cdc md cua loai ngudi hodc dong vat c6 vii khong gy phan
g ddc tinh, kich tmg, di tng quéa mirc, hodc vén d& hoic bién chimg khéc, tuong ximg
v6i ty 1€ 1gi ich/nguy co hop ly.

Céc thuat ngit, "nhiét d6 mdi trudong" va "nhiét do trong phong," nhu duogc st
dung ¢ day, duoc hiéu trong linh vure ndy, va ndi chung chi nhiét d9, vi du, nhiét do phan
mg, ma 1a khoang nhiét d6 cua phong trong d6 phan tng dugc tién hanh, vi du, nhiét
d6 khoang tir 20 °C dén khoang 30 °C.

Séang ché ciing bao gém céc mudi dugc dung ciia cac hop chat duge mo ta trong
ban md ta nay. Thudt ngit "cac mubi duge dung" chi cac dAn xuét ctia cac hop chét duogc

boc 16 trong d6 hop chit gbc duge md ta bang céch chuyén hoa gbc axit hogc bazo san
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c6 thanh dang mubi ctia né. Cac vi du vé cac mudi duoc dung bao gém, nhung khong
gioi han &, cac mubi axit khoang va hitu co ctia cic gbc bazo nhu amin; cac mudi hiru
co hodc kiém ctia céc géc axit nhu axit carboxylic; va cac dang twong tu. Cac mubi duge
dung theo sang ché bao gdbm céc mudi khong doc ctia hop chét géc duogc tao thanh, vi
du, tir cac axit v6 co hodc hitu co khong doc. Cac mudi duge dung theo sang ché co thé
duoc tbng hop tir hop chat gbc chira gbe axit hodc bazo bang cac phuong phép héa hoc
thong thuong. Néi chung, cac mudi nay c¢6 thé duoc didu ché bang cach cho dang axit
hoic bazo tw do clia cac hop chét nay phan tng véi lugng theo hé s6 ty luong clia axit
ho#c bazo thich hop trong nude hodc trong dung mdi hitu co, hodc trong hdn hop cua
ca nude va dung moi hitu co; n6i chung, méi truong khong nudce nhu ete, etyl axetat,
ruou (vi du, metanol, etanol, iso-propanol hodc butanol) hodc axetonitril (MeCN) la
dugc wu tién. Danh séch céc mudi thich hop tim duoc trong tai liéu: Remington's
Pharmaceutical Sciences, xudt ban lan tha 17, (Mack Publishing Company, Easton,
1985), p. 1418, Berge et al., J. Pharm. Sci., 1977, 66(1), 1-19 va trong tai liéu: Stahl et
al., Handbook of Pharmaceutical Salts: Properties, Selection, and Use, (Wiley, 2002).
Theo mdt s6 phuong 4n, cac hgp chat duge md ta trong ban mo ta ndy bao gdm cac dang

N-oxit.

II.  Tbénghop

Céc hop chit theo sang ché, bao gdm céc mubi ctia ching, c6 thé duoc didu ché
bf?mg cach st dung cac k¥ thuat téng hop hitu co da biét va c6 thé duoc téng hop theo
bat ky trong sb nhiéu con duong téng hop 6 thé co.

Céc phan ting dé didu ché cac hop cht theo sang ché ¢6 thé dugce tién hanh trong
céc dung moi thich hop ma ¢6 thé dugc chon d& dang béi ngudi cé hiéu biét trung binh
trong linh vuc téng hop hitu co. Cac dung méi thich hop v& co ban c¢6 thé khong phan
ung véi cac vat liéu ban d4u (c4c chat phan tmg), cac chét trung gian ho#c cac san pham
& nhiét 6 ma céc phan tmg dugc tién hanh, vi du, nhiét d6 c6 thé ndm trong khoang tir
nhiét d6 két dong ctia dung moi dén nhiét do sbi ciia dung méi. Phan tmg da cho ¢4 thé
duoc tién hanh trong mdt dung moi hodc mot hdn hop ctia nhiéu hon mot dung méi. Tuy
thudc vao bude phan Gng cu thé, cdc dung méi thich hop cho budce phan tmg cu thé c6

thé duoc chon bdi nguoi ¢6 hiéu biét trung binh trong linh vyc nay.
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Viéc didu ché cac hop chat theo sang ché ¢6 thé bao gdbm viéc bao vé va khir bao
vé cac nhom hda hoc khéc nhau. Su can thiét cta viéc bao vé va khir bao vé, va viée lua
chon cac nhém bao vé thich hop, cé thé duogc nguoi cd hiéu biét trung binh trong linh
vuc nay xac dinh mot cach dé dang. Hoa hoc vé cac nhom bao vé duoc mo ta vi du trong
cac tai liéu: Kocienski, Protecting Groups, (Thieme, 2007); Robertson, Profecting
Group Chemistry, (Oxford University Press, 2000); Smith ez al., March's Advanced
Organic Chemistry: Reactions, Mechanisms, va Structure, xuat ban lan thir 6. (Wiley,
2007); Peturssion et al., "Protecting Groups in Carbohydrate Chemistry," J. Chem.
Educ., 1997, 74(11), 1297; va Wuts et al., Protective Groups in Organic Synthesis, xuét
ban 14n thit 4, (Wiley, 2006).

Céc phan tmg c6 thé dugc kiém tra bing phuong phép thich hop bat ky duge biét
trong linh vuc nay. Vi du, sy tao thanh san phém 6 thé duoc kiém tra bﬁng cac phuong
tién quang phd, nhu phd cong hudng tir hat nhan (vi du, 'H hodc 1*C), phd héng ngoai,
quang phéd (v du, UV-visible), phd khéi hodc bing cac phuong phap sic ky nhu séc ky
léng hiéu nang cao (HPLC) hodc sac ky 16p mong (TLC).

II. St dung cc hop chat

Céc hop chét theo sang ché c6 thé rc ché hoat tinh tuong tac protein/protein PD-
1/PD-L1 va, vi vay, la hitu ich trong viéc didu tri c4c bénh va céc r6i loan lién quan dén
hoat tinh cta PD-1 va cac bénh va céc rdi loan lién quan dén PD-L1 bao gém muc do
tuong tac ctia nd véi cace protein khac nhu PD-1 va B7-1 (CD80). Theo mot s6 phuong
4n nhét dinh, céc hop chét theo sang ché, hodc cac mudi duoc dung hodc cac chét dé)ng
phan 14p thé ctia ching, 13 hitu ich 8 str dung trong viée diéu tri nham lam ting cudng,
khich thich va/hodc lam ting kha ning mién dich & bénh ung thu, nhiém tring man tinh
hodc nhiém tring méu, bao gém sy ting cudng dap tng voi tiém chung. Theo mét s6
phuong 4n, séng ché dé cap dén phuong phép tc ché su tuong téc protein/protein PD-
1/PD-L1. Phuong phap nay bao gbm viéc cho ca nhan hodc bénh nhén st dung hop chét
¢6 Cong thure (1) hoac cé cong thire bat ky trong sb cac cong thitc nhu duge mo ta trong
ban mo ta nay, hodc hop chét theo diém bét ky trong s6 cac diém yéu cau bao hd va
duoc mo ta trong ban mo ta nay, hoac mudi duge dung hodc chit ddng phén 1ap thé ctia
chiung. Céc hop chét theo sang ché ¢6 thé duoc st dung mdt minh, két hop véi céac tac
nhén hodc céc liéu phap khac hodc 1a chét phu tro hozc tién phu tro tri ligu dé diéu tri

cac bénh va céc roi loan, bao gom bénh ung thu va cac bénh truyén nhiem. D6i v6i céac
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cach st dung dugc mo ta trong ban mo ta nay, hop chét bat ky trong s6 cac hop chat
theo sang ché, bao gém ca phuwong an bat ky trong s6 cdc phuong 4n clia sing ché, co
thé duoc st dung.

Cac hop chit theo sang ché tic ché su tuong téc protein/protein PD-1/PD-L1, dan
dén su phong bé con dudng PD-1. Su phong bé PD-1 c6 thé 1am ting cudng phan ting
mién dich véi cac t& bao ung thu va cac bénh truyén nhiém & cac loai dong vat c6 v,
bao gdm cé con ngudi. Theo mdt s6 phwong 4n, sdng ché dé cap dén viéc didu tri in vivo
cho c4 nhén hodc bénh nhan bang cach sit dung hop chit c6 Cong thic (I) hodc mubi
hodc chit ddng phan 14p thé ctia ching sao cho sy phat trién cac khdi u ung thu bi trc
ché. Hop chit c6 Cong thire (I) hodc c6 cong thirc bat ky trong sb céc cong thirc nhur
duge md ta trong ban mé ta nay, hodc hop chét theo diém bét ky trong s6 cac diém yéu
cAu bao ho va duge md ta trong ban mb ta niy, hoic mudi hodc chét ddng phan 1ap thé
ctia chung, ¢6 thé duoc sir dung d tc ché su phat trién cac khéi u ung thu. Cach khéc,
hop chat c6 Cong thie (I) hodc c6 cong thire bit ky trong sb céc cong thire nhu duge
mo ta trong ban md ta nay, hodc hop chét theo diém bét ky trong s6 cac diém yéu cau
bao h6 va dugc mo ta trong ban mo ta nay, hodc mubi hodc chit dong phén lap thé cta
chung, cé thé duoc st dung két hop véi céc chét khac hodc cac lidu phap diéu tri ung
thu chuén, nhu duoc md ta dudi day. Theo mot phuong én, sang ché dé cap dén phuong
phép (e ché su phat trién ctia cac té bao khéi u in vitro. Phuong phap nay bao gbm viée
cho cac té bao khéi u tiép xtic in vitro véi hop chat c6 Cong thire (I) hode ¢6 cong thire
bét ky trong s6 cac cong thirc nhu duge md ta trong ban md ta nay, hodc hop chat theo
diém bét ky trong sb cac diém yéu ciu bao hd va duge md ta trong ban md ta ndy, hodc
mudi hodc cht ddng phan 14p thé cta ching. Theo mdt phwong an khéc, sang ché dé
cép dén phuong phap trc ché sy phat trién ctia cic té bao khdi u trong c4 nhan hoic bénh
nhéan. Phuong phap niy bao gdm viéc cho c& nhan hogc bénh nhén can diéu tri str dung
luong hitu hiéu didu tri bénh ctia hop chit c6 Cong thite (I) hode 6 cong thire bat ky
trong sb cac cong thirc nhu dwgc md ta trong ban md ta nay, hodc cia hop chét theo
diém bt ky trong s6 cac diém yéu cdu bao ho va dugc mo ta trong ban mo ta nay, hodc
mudi hogc chit ddng phén lap thé ctia ching.

Theo mdt s6 phuong 4n, sing ché dé xuat phuong phap diéu tri bénh ung thu.
Phuong phép nay bao gdm viée cho bénh nhan can didu tri s dung, luong hiru hidu diéu

tri bénh ctia hop chét c6 Cong thire (I) hodc cong thirc bét ky trong s6 cac cong thirc nhu
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dugc mo ta trong ban mo ta nay, hop chit theo diém bat ky trong sb cac diém yéu cau
bao hd va duge md ta trong ban md ta nay, hodc mubi clia chung. Cac vi du vé bénh ung
thu bao gdm céc bénh ma sy tién trién cta ching c¢6 thé dugc e ché bang cach sir dung
céc hop chét theo séng ché va bénh ung thu nay thudng dép ung liéu phap mién dich.

Theo mot s6 phuong 4n, sing ché @ xut phuong phap ting cuong, kich thich
va/hodc 1am ting phan ing mién dich & bénh nhan. Phuong phap nay bao gbm viéc cho
bénh nhan cin diéu tri st dung luong hitu hiéu diéu trj bénh ctia hop cht c6 Cong thic
(1) hodic cong thirc bat ky trong s6 cac cong thirc nhur duge mo ta trong ban mo ta nay,
hop chét hoidc ché phdm theo diém bat ky trong 36 cac diém yéu cau bao hd va duge md
ta trong ban mé ta ndy, hoic mudi ctia hop chat.

Céc vi du vé bénh ung thu ma c6 thé diéu tri dugc bang cach st dung cac hop
chét theo sang ché bao gdbm, nhung khong gi6i han &, ung thu xuong, ung thu tuy, ung
thu da, ung thu déu va cd, u hic sdc t da va trong mét, ung thu tir cung, ung thu budng
tring, ung thu truc trang, ung thu ving hu mén, ung thu da day, ung thu tinh hoan, ung
thu tir cung, ung thu biéu mé dng dan trimg, ung thu biéu m6 ndi mac tir cung, ung thu
n6i mac tir cung, ung thu bidu mo cb tir cung, ung thu biéu mé 4m dao, ung thu bi¢u md
am ho, bénh Hodgkin, u lympho khong phai dang Hodgkin, ung thu thuc quan, ung thu
rudt non, ung thu hé ndi tiét, ung thu tuyén giap, ung thu tuyén cén giap, ung thu tuyén
thuong than, sacom md mém, ung thu nidu dao, ung thu duong vét, cac bénh bach clu
cép va man tinh bao gém bénh bach céu tiy bao ce“ip tinh, bénh bach cau tiy bio man
tinh, ung thu mau cép tinh nguyén bao lympho, bénh bach cau lymph6 bao man tinh,
khéi u rin & tré em, u lympho bao, ung thu bang quang, ung thu than hodc niéu dao, ung
thu biéu md bé than, khdi u hé thin kinh trung wong (CNS), u lymphd hé than kinh trung
uong (CNS) tién phat, tao mach khédi u, u cot séng, u than kinh dém than ndo, u tuyén
yén, sacom thé Kaposi, ung thu bidu bi, ung thu té bao viy, u lympho té bao T, bénh
ung thu do méi truong gy ra bao gbm cac bénh do thach mién gay ra, va cac dang két
hgp ctia cac bénh ung thu nay. Cac hop chit theo sang ché ciing hitu ich dé didu tri ung
thu di cén, cu thé 13 ung thu di can biéu hién PD-LL

Theo mét s6 phuong 4n, cc bénh ung thu c6 thé diéu tri dugc bang cac hop chat
theo sang ché bao gdm u hic sc t6 (vi dy, u hic sic t6 4c tinh di c&n, u héc séc t6 ¢ da),
ung thu than (vi du ung thu bidu mé té bao sang), ung thu tuyén tién liét (vi du ung thu

bidu md tuyén tidn liét khang liéu phép hooc-mén), ung thu vii (vi dy, ung thu biéu md

26

26/105



45108

vl x4m 14n), ung thu rudt gia va ung thu phoi (vi du ung thu phoi khong phai té bao nho,
ung thu phdi té bao nho), ung thu dau va cd t€ bao vay (vi dy, ung thu biéu mo té bao
vay & dau va ¢b), ung thu ndi mo (vi dy, ung thu bang quang, ung thu bang quang khong
xam l4n co (NMIBC)) va ung thu gén lién véi tinh trang bat 6n dinh vi vé tinh cao
(MSI*®). Ngoai ra, sang ché bao gdm viéc khang lai cdc bénh 4c tinh tai phat ma su tién
trién cia chiing c6 thé duoc tic ché bang céach st dung cac hop chat theo sang ché.

Theo mét sd phuong an, bénh ung thu ma c6 thé diéu tri duoc bang cach sir dung
céc hop chét theo sang ché bao gdm, nhung khong giéi han &, khéi u rén (vi dy, ung thu
tuyén tién liét, ung thu dai trang, ung thu thuc quan, ung thu ndi mac tir cung, ung thur
budng tring, ung thu ti cung, ung thu thén, ung thu gan, ung thu tuy, ung thu da day,
ung thu v, ung thu phdi, ung thu dau va cd, ung thu tuyén giap, u nguyén bao xdp,
sacom, ung thu bang quang, v.v.), ung thu mau (vi dy, u lymphd, bénh bach cau nhu
ung thu méau c4p tinh nguyén bao lympho (ALL), ung thu méau cAp tinh bach ciu nguyén
bao tuy (AML), bénh bach ciu lymph6 bao man tinh (CLL), ung thuy mdu man tinh
nguyén bao tiy (CML), u lymphd lan toa té bao B 16n (DLBCL), u lymphd té bao vo, u
lymphd khong phai dang Hodgkin (bao gdm u lympho khong phai dang Hodgkin (NHL)
khang tri hodc tai phat va céac khéi u nang tai phét), u lymph6 dang Hodgkin hodc da u
tay) va cac dang két hop cia cac bénh ung thu nay.

Theo mét sb phuong 4n, bénh ung thu ¢6 thé diéu tri duoc bang cach sir dung céc
hop chét theo sang ché bao gdm, nhung khong gidi han ¢, ung thu biéu md duong mat,
ung thu 6ng mat, ung thu duong mat, ung thu va thé ba 4m tinh, sacdm co vén, ung thu
phdi té bao nhd , sacdm co tron, ung thu biéu m6 té bao gan, sacém Ewing, ung thu nio,
khéi u ndo, u t& bao hinh sao, u nguyén bao than kinh, u soi than kinh, ung thu biéu md
té bao day, sacom sun, sacom biéu mo, ung thu mit, ung thu 6ng din trang, ung thu
dudng tiéu hoa, u md dém dudng tiéu hoa, bénh bach ciu té bao 16ng, ung thu rudt, ung
thu té bao dao, ung thu khoang miéng, ung thu ving miéng, ung thu vom hong, ung thu
thanh quan, ung thumdi, ung thu trung biéu m6, ung thu ¢, ung thu khoang mili, ung
thu mét, u hic t6 & mat, ung thu ving chiu, ung thu tryc trang, ung thu biéu mb té bao
than, ung thu tuyén nudce bot, ung thu xoang, ung thu cot séng, ung thu ludi, ung thu
biéu md hinh dng, ung thu nidu dao va ung thu niéu quan.

Theo mét s& phuong an, hop chét theo sang ché c6 thé dugc str dung dé didu tri

bénh hong cau hinh liém va bénh thieéu mau hong cau hinh liém.
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Theo mdt sd phuong an, cac bénh va chi dinh co6 thé diéu tri duogc béng cach su
dung cac hop chat theo sang ché bao gdm, nhung khong gi6i han & bénh ung thu méu,
sacdm, bénh ung thu phéi, bénh ung dudng da day rudt, ung thu dudng sinh duc niéu,
ung thu gan, ung thu xuong, ung thu hé than kinh, ung thu phu khoa va ung thu da.

Cac dang ung thu mau 14y 1am vi du bao gém u lympho va bénh bach cAu nhu
ung thu mau cap tinh nguyén bao lympho (ALL), ung thu mau cAp tinh bach ciu nguyén
bio tily (AML), ung thu méu cép tinh bach cdu tién tiy bao (APL), bénh bach cdu
lympho bao man tinh (CLL), ung thu mau man tinh nguyén bao tuy (CML), u lymphd
lan toa t& bao B 16n (DLBCL), u lympho té bao vo, u lymphd khong phai dang Hodgkin
(bao gdm NHL khéng tri hodc tai phat va céc khéi u nang tai phat), u lymphd dang
Hodgkin hodc cdc bénh tang sinh tuy xuong (vi du, xo héa tiy xwong nguyén phat
(PMF), da hdng cau nguyén phét (PV), ting tiéu cu ban chét (ET)), hdi chimg loan san
tuy (MDS), u lymphd c4p tinh nguyén bao lympho té bao T (T-ALL), da u tiy (MM).

Bénh sacom léy lam vi du bao g@)m sacOm sun, sacom Ewing, sacom xuong,
sacOm co van, sacom mach, sacom xo, sacdm md, u ni€m, u co van, rhabdosarcoma-
sacOdm co van, u xo, u md, u mo thira harmatoma-Hamartoma, va u quai.

Céc dang ung thu phdi ldy 1am vi du bao gbém ung thu phdi khong phai té bao
nhé (NSCLC) (vi du, NSCLC t€ bao vay), ung thu phdi t& bao nhé, ung thu biéu mé phé
quan (t& bao vay, té bao nho khong biét hoa, t€ bao 1én khong biét héa, ung thu biéu md
tuyén), ung thu biéu mo phé nang (tiéu phé quan), u tuyén phé quan, u mo thira sun, va
u trung biéu mo.

Céc dang ung thu duong da day rudt 14y 1am vi dy bao gébm ung thu thuc quan
(ung thur biéu mo, ung thu biéu md t& bao vay, ung thu biéu md tuyén, sacém co tron, u
lymphd), da day (ung thu biéu md, u lymphd, sacém co tron, ung thu bidu mé tuyén),
tuyén tuy (ung thu bidu mé tuyén dng, u dao tuy, u tit glucago, u da day, khéi u caxinoit,
khéi u & t4 trang va phdi (vipoma)), rudt non (ung thu biéu mé tuyén, u lymphd, khéi u
caxinoit, sacom Kaposi, u co tron, u mach mau, u mg, u xo than kinh, u X0), rudt gia
(ung thu biéu mo tuyén, u tuyén dng, u tuyén long nhung, u md thira, u m&) va ung thu
dai két trang (ung thu biéu mo tuyén dai két trang).

Céc dang ung thu dudng sinh duc ni¢u 14y 1am vi du bao gdm ung thu than (ung
thu biéu md tuyén, kh6i u Wilm [u nguyén bao than]), bang quang va niéu dao (ung thu

bidu mé té bao vay, ung thu biéu mo té bao chuyén tiép, ung thu biéu mé tuyén), tuyén
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tién liét (ung thu biéu méd tuyén, sacém) va tinh hoan (u tinh bao tinh hoan, u quéi, ung
thu biéu md phdi, ung thur biéu mé quéi, ung thu biéu md nguyén bao nudi, ung thu biéu
mo, sacom, ung thu biéu mé té bao k&, u x0, u xo0 tuyén, u tuyén, u m&). Theo mot sb
phuong an, ung thu nay la ung thu tiét nidu (vi du, ung thu biéu md than dang u nhy,
ung thu té'v bao mam tinh hoan, ung thu biéu m6 té bao than thé ki nhudm mau, ung thu
bidu m6 than té bao sang hodc ung thu biéu md tuyén tién liét).

Céc dang ung thur gan 1dy lam vi du bao gdm u gan (ung thu biéu mo té bao gan),
ung thu bidu mb duong mat, u nguyén bao gan, sacom mach, u tuyén t& bao gan va u
mach mau.

Céac dang ung thu xuong 14y 1am vi du bao gém, vi dy, sacdm tao xuong (sacom
xuong), sacom xo, u md bao soi 4c tinh, sacom sun, sacom Ewing, u lympho &c tinh
(sacdm té bao ludi), da u tly, u nguyén s6ng t& bao khong 16 4c tinh, u xuwong sun (chdi
xuong sun), u sun lanh tinh, u nguyén bao sun, u xo sun nhay, u xuong dang xuong va
u t& bao khéng 1.

Céc dang ung thu hé than kinh lay 1am vi du bao gbm ung thu hdp so (u xuong,
umach mdu, u hat, u vang, viém xuong bién dang), mang no (u mang nio, sacdm mang
ndo, tang sinh than kinh dém), ndo (u té bao hinh sao, u nguyén tay bio, u than kinh
dém, u mang ndo tht, u t& bao mam tinh (u tuyén ting pinealoma), u nguyén bao than
kinh dém, u nguyén bao thin kinh dém da dang, u té bao thin kinh dém it gai, u t€ bao
Schwann, u nguyén bao vong mac, khéi u bim sinh) va tay séng (u soi than kinh, u
mang ndo, u thdn kinh dém, sacdm), cling nhu u nguyén bao than kinh va bénh
Lhermitte-Duclos.

Cac dang ung thu phu khoa lay lam vi du bao gdm ung thu tir cung (ung thu biéu
md ndi mac tir cung), cb tir cung (ung thu biéu mb cd tir cung, loan san cb tir cung tién
khéi u), budng trimg (ung thu biéu mé budng trimg (ung thu biéu mé nang tuyén thanh
dich, ung thu bidu mé tuyén thanh dich, ung thu biéu md nang tuyén niém dich, ung thu
bidu mé chua phan loai), khdi u té bao hat vo, khdi u té bao Sertoli-Leydig, u loan phat
t bio mam, u quéi 4c tinh), am ho (ung thu biéu md té bao vay, ung thu biéu md trong
biéu mo, ung thu biéu md tuyén, sacom xo, u hac sdc t6), am dao (ung thu biéu mo té
bao trong, ung thu biéu md té bao vay, sacom hinh chum (sacdm co van phéi) va bng
dan tring (ung thu biéu mo).

Céc dang ung thu da 14y 1am vi dy bao gdm u hic sic t6, ung thu biéu m6 té bao
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day, ung thu biéu mé t& bao vay (vi dy, ung thu biéu mo té bao vay cta da), sacém
Kaposi, ndt rudi loan san nevi, u m&, u mach, u xo da, va seo 16i. Theo mdt sb phuong
&n, cac bénh va chi dinh bénh c6 thé diéu tri duoc bf”mg cach st dung cac hop chét theo
sang ché bao gdm, nhung khong gi¢i han &, bénh hdng cau hinh 1iém (vi du, thiéu mau
hé)ng cAu hinh 1iém), ung thu vii bd ba am tinh (TNBC), hdi ching loan san tuy, ung thu
tinh hoan, ung thu 6ng mat, ung thu thyc quan va ung thu bidu m6 dudng bai xut hé
tiét niéu.

Viéc phong bé con dudng PD-1 bang céc hop chat theo sing ché ciing c6 thé
dugc st dung dé diéu trj cac bénh truyén nhidm nhu nhiém virut, vi khun, nim va ky
sinh trung. Sang ché dé cap dén phuong phap diéu tri cac bénh truyén nhiém nhu nhiém
virut. Phuong phép nay bao gdm viéc cho bénh nhan can diéu tri st dung, lugng hitu
hiéu diéu tri bénh ctia hop chét c6 Cong thire (I) hodc cong thire bat ky trong s6 céac cong
thire nhu dugc mé ta trong ban mé ta nay, hop chét theo diém bét ky trong s6 cac diém
yéu cAu bao hd va dugc mo ta trong ban mé ta nay, mudi ctia chiing. Cac vi du vé céc
bénh truyén nhidm virut c6 thé diéu tri duoc bang c4c phuong phép theo sang ché bao
gdm, nhung khdng gi¢i han &, virut gy suy giam mién dich & ngudi, papillomavirut
ngudi, cac virut gy cum, virut viém gan A, B, C hodc D, adenovirut, poxvirut, virut
herpes don dang, xytomegalovirut & ngudi, virut gdy hoi chimg ho hép cép tinh nghiém
trong, virut ebola, va virut séi. Theo mot s6 phuong 4n, cac bénh truyén nhiém virut co
thé diéu tri dugc bang cac phuong phéap theo sang ché bao gém, nhung khong giéi han
&, virut viém gan (A, B, hodc C), virut herpes (vi du, VZV, HSV-1, HAV-6, HSV-II, va
CMV, virut Epstein Barr), adenovirut, virut cim, flavivirut, echovirut, rhinovirut, virut
coxsackie, cornovirut, virut ddng bd hd hép, mumpsvirut, rotavirut, virut séi, virut
rubella, parvovirut, virut bénh déu bo, virut HTLV, virut sbt xuét huyét, papillomavirut,
virut molluscum, poliovirut, virut bénh dai, virut JC va virut lao va virut vi€ém néo
arbovirut.

Sang ché dé cap dén phuong phap diéu tri cac bénh nhidm khuan. Phuong phép
nay bao g@)m viéc cho bénh nhan can diéu tri str dung, luong hitu hiu diéu tri bénh cua
hop chét c6 Cong thire (I) hodc cong thire bét ky trong s céc cdng thirc nhu duge md
ta trong ban md ta nay, hop chat theo diém bat ky trong sb cac diém yéu cau bao ho va
dugc mo ta trong ban mod ta nay, hodc mubi ctia chung. Cac vi du khdng gi6i han sang

ché v& cac bénh nhiém do vi khuan gy bénh c6 thé dugce diéu tri bang cac phuong phap
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theo sang ché bao gém vi khudn chlamydia, vi khudn rickettsial, mycobacteria,
staphylococci (tu cau khuén), streptococci (lién cau khuén), pneumonococci (phé cau
khuén), meningococci va ciu khudn, klebsiella, proteus, serratia, pseudomonas,
legionella, vi khuén bach hau, salmonella, truc khuén, vi khudn ta, vi khudn ubn van,
botulism (vi khuén ng0 doc thit), vi khuin than, vi khudn dich hach, vi khuin leptospira
va vi khudn gay bénh Lyme.

Sang ché dé cap dén phuong phap didu tri cac bénh nhiém ndm. Phuong phap
nay bao gém viéc cho bénh nhan cin diéu tri st dung, lugng hitu hidu diu tri bénh cua
hop chét c6 Cong thirc (I) hodc cong thirc bat ky trong sd cac cong thirc nhu duge mo
ta trong ban mo ta nay, hop chét theo diém bét ky trong s cac diém yéu céu bao ho va
dugc mo ta trong ban md ta nay, hodc mudi ctia ching. Cac vi du khong gi6i han séng
ché v& cac bénh nhiém do ndm gay bénh c6 thé dugce didu tri bang cac phuong phép theo
sang ché bao gém bénh do Candida (albicans, krusei, glabrata, tropicalis, v.v.),
Cryptococcus neoformans, Aspergillus (fumigatus, niger, v.v.), Genus Mucorales
(mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma capsulatum.

Sang ché dé cap dén phwong phép diéu tri cac bénh nhiém ky sinh tring. Phuong
phap nay bao gém viéc cho bénh nhan can diéu tri str dung, lwong hitu hiéu diéu tri bénh
ctia hop chat c6 Cong thirc (I) hodc cong thire bét ky trong s6 cac cong thirc nhur duge
md ta trong ban mo ta nay, hop chat theo diém bét ky trong s6 cac diém yéu céu bao ho
va duge mo ta trong ban mo ta nay, hodc mudi ctia chung. Céc vi du khong giéi han
sang ché vé cac bénh nhiém do ky sinh trung gy bénh c6 thé duoc diéu tri bang cac
phuong phap theo sang ché bao gdm bénh do Entamoeba histolytica, Balantidium coli,
Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp.,
Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei,
Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi, va Nippostrongylus
brasiliensis.

Sang ché d& xuét phuong phap diéu tri cac bénh hodc i loan thoai héa than kinh.
Phuong phap ndy bao gém viéc st dung bénh nhan can diéu tri str dung lwong hitu hiéu
didu tri ctia hop chat c6 Cong thirc (I) hodc hop chit c6 cong thirc bit ky trong s6 céc
cbng thirc dugc md ta & day, hop chét theo diém bét ky trong sb cac diém yéu cau bao

ho va duge mo ta & day, hodc mudi ctia nd. Cac vi du khong gidi han pham vi sang ché

31

31/105



45108

vé cac bénh hoic rdi loan thoai hoa than kinh bao gdm bénh Alzheimer, bénh Parkinson,
bénh Huntington, bénh prion, bénh nordn van dong, bénh that didu gai tiéu ndo and

chiing teo co ¢t song.

C6 dé xuét ring cac hop chit c6 Cong thic (1), hodc phuong an bit ky trong sb
cac phuong an vé cac hop chét nay, c6 thé c6 profin duge ly théa dang va cac dac tinh
sinh dugc hoc ddy hira hen, nhu profin doc tinh, céc dic tinh chuyén héa va dugc dong
hoc, tinh hoa tan va tinh tham. Cén phai hiéu ring viéc x4c dinh céc dic tinh sinh duge
hoc thich hop nim trong kha nang hiéu biét ctia ngudi ¢6 trinh d6 trung binh trong linh
vuce nay, vi dy, xac dinh ddc tinh té bao trong té bao hodc uc ché cac dich hoic kénh
nhit dinh dé x4c dinh doc tinh tiém an.

Céac thuat ngft "ca thé" hodc "bénh nhén," c6 thé duoc st dung hoan ddi cho nhau,
diing & chi loai dong vAt bit k¥, bao gdm dong vat c6 vi, tét hon 14 chudt nhat, chudt
hoang dai, cac loai gdm nhim khéc, tho, chd, méo, lon, gia stc, clru, ngua hodc dong
vat linh truéng va tot nhat 1a con ngudi.

Thuat ngit "luong hitu hiéu didu tri bénh" ding d& chi lugng hop chit hoat tinh
hodc duge chét tao ra phan img sinh hoc va y hoc trong md, toan than, dong vat, ca nhan
hodc nguoi ma dugc nha nghién ctru, bac sy thu y, bac s§ y khoa hodc bac s§ 1am sang
khéc tim kiém.

Nhu duoc st dung & day, thudt nglt "diéu tri" hodc "viée didu tri" dung dé chi
mdt hodic nhidu tac dung (1) e ché bénh; vi du, G ché bénh, tinh trang hosc 161 loan &
c4 nhan bi hodc ¢6 biéu hién bénh 1y hozc cé triéu ching bénh, tinh trang hodc 161 loan
(ttkc la, ngan can sy phat trién thém ctia bénh ly va/hoic triéu ching bénh); va (2) cai
thién bénh; v/ du, 1am thuyén giam bénh, tinh trang hodc 161 loan & ¢4 nhan bi hodc c6
biéu hién bénh Iy hodc c6 triéu chimg bénh, tinh trang hodc 161 loan (tizc la, dao nguoc
tinh trang bénh 1y va/hodc triéu chimg bénh) nhu lam giam murc d6 nghiém trong cua
bénh.

Theo mét sb phuong an, céc hop chét theo séng ché rat hitu ich trong viéc ngin
nglra hodc giam nguy co phat trién cac bénh bat ky dugce dé cap dén trong ban md ta
nay; vi du, ngan ngtra hodc giam nguy co phat trién bénh, tinh trang hoic roi loan & ca
nhéan co6 kha nang méc bénh, tinh trang hodc rdi loan nhung bi ho#ic cb biéu hién bénh

1y hoac triéu chiing bénh.

32

32/105



45108

Cdc liéu phdp két hop

Su séng s6t va tién trién cta té bao ung thu c6 thé bi tac dong boi su r6i loan
chitc nang cua nhiéu con duong sinh hoc. Vi vay, s€ co thé 1a hitu ich néu két hop céc
chit tic ché cac co ché khac nhau, nhu cac chét (rc ché enzym, cac chét dc ché truyén
tin hiéu, cac chét e ché dong hoc soi nhiém sic hodc céc chét diéu bién phan Gmg mién
dich, dé diéu tri c4c tinh trang nhu vay. Viéc nhém dich nhiéu hon mot con dudng tin
hiéu (hodc nhiéu hon mot phan tir sinh hoc tham gia vao mot con duong tin hiéu nhét
dinh) c6 thé lam giam kha ning khang thudc phat sinh trong quan thé & bao hodc giam
doc tinh ctia phuong phap diéu tri.

Cac hop chét theo sang ché c¢6 thé duogc sir dung két hop v6i mot hodc nhiéu lidu
phép khac dé diéu tri c4c bénh, nhu cac bénh ung thu hodc céc bénh truyén nhi€ém. Cac
vi du vé céc bénh va cac chi dinh c6 thé diéu tri bang cac liéu phap két hop bao gom
nhiing liéu phap dugc mod ta & day. Cac vi du v& bénh ung thu bao gdm khéi u rin va
cac khdi u khong rén, nhu khéi u 1ong, bénh ung thu mau. Cac vi du vé cic bénh truyén
nhiém bao gém bénh truyén nhidm virut, bénh nhim khudn, bénh nhiém nim hoic bénh
nhiém ky sinh trung. Vi du, cac hop chét theo séng ché ¢6 thé duoc két hop véi mot
hodc nhiéu cac chit e ché cua cac kinaza dudi day dé diéu tri ung thu: Aktl, Akt2,
Akt3, BCL2, CDK, TGF-BR, PKA, PKG, PKC, CaM-kinaza, phosphorylaza kinaza,
MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3, HER4, INS-R, IDH2, IGF-1R,
IR-R, PDGFaR, PDGFBR, PI3K (alpha, beta, gama, delta, va phirc hgp hodc cé tinh
chon loc), CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4, flt-1, FGFR1, FGFR2, FGFR3,
FGFR4, c-Met, PARP, Ron, Sea, TRKA, TRKB, TRKC, TAM kinaza (Axl, Mer,
Tyro3), FLT3, VEGFR/FIt2, Flt4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src,
Fyn, Lck, Fgr, Btk, Fak, SYK, FRK, JAK, ABL, ALK va B-Raf. Theo mot ) phuong
an, cac hop chét theo sang ché c6 thé dugc két hop véi mot hodc nhiéu chét e ché duéi
day dé didu tri cac bénh ung thu hodc cac bénh truyén nhiém. Céc vi du khong giéi han
séng ché v& céc chét e ché ma c6 thé duoc két hop véi cac hop chit theo sang ché dé
diéu tri ung thu va cac bénh truyén nhiém bao gbm chét trc ché FGFR (FGFR1, FGFR2,
FGFR3 hodc FGFR4, vi dy, pemigatinib INCY54828), INCB62079), chét e ché JAK
(JAK1 va/hodc JAK?2, vi dy, ruxolitinib, barixitinib hodc itacitinib (INCB39110)), chét
tic ché IDO (vi du, epacadostat, NLG919 hodc BMS-986205, MK 7162), chat Gc ché
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LSD1 (vi du, INCB59872 va INCB60003), chit e ché TDO, chat tc ché PI3K-delta,
(vi du Parsaclisib (INCB50465) va INCB50797), chét tic ché PI3K-gama nhu chit tc
ché chon loc PI3K-gama, chét tic ché Pim, (vi du INCB53914), chit tic ché EGFR (ciing
duoc biét 1a ErB-1 hoic HER-1; vi du erlotinib, gefitinib, vandetanib, orsimertinib,
cetuximab, necitumumab, hodc panitumumab), chét (rc ché VEGFR hoac chét phong bé
con duong VEGFR (vi du bevacizumab, pazopanib, sunitinib, sorafenib, axitinib,
regorafenib, ponatinib, cabozantinib, axitinib, vandetanib, ramucirumab, lenvatinib, ziv-
aflibercept), chét e ché PARP (vi du olaparib, rucaparib, veliparib, talazoparib, hodc
niraparib), chét trc ché CSFIR, céc kinaza tyrosin thu thé TAM (Tyro-3, Axl, va Mer),
chit d6i khang thu thé adenosin (vi du, chit d6i khéng thu thé A2a/A2b), chat tc ché
HPK1, chat c ché thu thé chemokine (vi du chét e ché CCR2 hoic CCRS5), chét tc
ché phosphataza SHP1/2, chét e ché deaxetylaza histon (HDAC) nhu chit trc ché
HDACS, chat ttc ché tao mach, chét tc ché thu thé interleukin, chit trc ché cac thanh
vién thude ho c6 dau cudi brom va nhém bd sung (vi du, cac chat G ché ving chirc ning
brom hoic cac chét (e ché BET nhu INCB54329 va INCB57643) chét tic ché arginaza
(INCB001158), chat c ché PARP (nhu rucaparib hoic olaparib), sitravatinib, dang két
hop ctia chét tic ché B-Raf - chét @c ché MEK (nhu encorafenib cong binimetinib,
dabrafenib cOng trametinib, hodc cobimetinib cong vemurafenib), va chét dbi khang thu
thé adenosin hogc cac dang két hop ctia cac chat nay.

Theo mot sb phuong an, cac hgp chét theo séng ché c6 thé dugce két hop véi chét
d6i khang TLR7 (vi du imiquimod).

Cac hop chét theo sang ché c6 thé con duogce sit dung két hop véi cac phuong
phap khéc dé didu tri bénh ung thu, vi du bing hoa tri lidu, xa tri, liéu phap nham dich
khéi u, liéu phap phu tro, liéu phap mién dich va phﬁu thuat. Cac vi du vé liéu phéap mién
dich bao gém liéu phap diéu tri xytokin (vi du, li¢u phap interferon, GM-CSF, G-CSF,
TL-2), liéu phap mién dich CRS-207, véc-xin ung thu, khang thé don dong, khang thé
dac hiéu kép hoac da dac hiéu, lién hop thudc khang thé, liéu phép truyén t& bao T nudi,
cac chit chu vén thu thé Toll, cac chit chu vin STING, céc chit chi van RIG-1, liéu
phép virut ly giai té bao ung thu va cac phén tir nho diéu hoa mién dich, bao gém
thalidomit hodc chét ac ché JAK1/2, chét e ché PI3K$ va cac chit tuong tu. Cac hop
chét c6 thé duoc sir dung két hop voi mot hoic nhiéu thudc chéng ung thur, nhu chit hoa

tri liu. Vi du vé céc cdc chat hoa tri liéu bao gom thudc bat ky trong so céc thudce sau:
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abarelix, aldesleukin, alemtuzumab, alitretinoin, allopurinol, altretamin, anastrozol,
arsenic trioxit, asparaginaza, azaxitidin, bevaxizumab, bexaroten, barixitinib,
bleomyxin, bortezomib, busulfan dé tiém tinh mach, busulfan dung theo dudng miéng,
calusteron, capecitabin, carboplatin, carmustin, cetuximab, chlorambucil, cisplatin,
cladribin, clofarabin, xyclophosphamit, xytarabin, dacarbazin, dactinomyxin, dalteparin
natri, dasatinib, daunorubixin, dexitabin, denileukin, denileukin diftitox, dexrazoxan,
docetaxel, doxorubixin, drofnostanolon propionat, eculizumab, epirubixin, erlotinib,
estramustin, etopozit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim,
floxuridin, fludarabin, flouraxil, fulvestrant, gefitinib, gemxitabin, gemtuzumab
ozogamixin, goserelin axetat, histrelin axetat, ibritumomab tiuxetan, idarubixin,
ifosfamit, imatinib mesylat, interferon alfa 2a, irinotecan, lapatinib ditosylat,
lenalidomit, letrozol, leucovorin, leuprolit axetat, levamisol, lomustin, meclorethamin,
megestrol axetat, melphalan, mercaptopurin, methotrexat, methoxsalen, mitomyxin C,
mitotan, mitoxantron, nandrolon phenpropionat, nelarabin, nofetumomab, oxaliplatin,
paclitaxel, pamidronat, panitumumab, pegaspargaza, pegfilgrastim, dinatri dugc
pemetrex hda, pentostatin, pipobroman, plicamyxin, procarbazin, quinacrin,
rasburicaza, rituximab, ruxolitinib, sorafenib, streptozoxin, sunitinib, sunitinib maleat,
tamoxifen, temozolomit, teniposit, testolacton, thalidomit, thioguanin, thiotepa,
topotecan, toremifen, tositumomab, trastuzumab, tretinoin, mu tac uraxil, valrubixin,
vinblastin, vincristin, vinorelbin, vorinostat va zoledronat.

(Céc) chét tic nhan ung thu khac bao gbm ca cac lidu phap khing thé nhu
trastuzumab (Herceptin), cac khang thé véi cac phan tir d6ng kich thich nhu CTLA-4
(vi du, ipilimumab), 4-1BB (vi dy, urelumab, utomilumab), cdc khang thé voi PD-1 va
PD-L1, hodc cac khang thé véi xytokin (IL-10, TGF-B, v.v.). Cac vi du vé cac khang
thé v&i PD-1 va/hodc PD-L1 ma c6 thé duoc két hop véi cac hop chét theo sang ché dé
didu tri cc bénh ung thu hodc cac bénh truyén nhidm nhu céc bénh truyén nhiém virut,
vi khudn, ndm va ky sinh tring bao gém, nhung khdong gi6i han &, nivolumab,
pembrolizumab, atezolizumab, durvalumab, avelumab va SHR-1210.

Céc hop chét theo sang ché c6 thé duoc st dung két hop véi mot hodc nhiéu chat
tic ché diém kiém soat mién dich dé didu tri bénh, nhu bénh ung thu va bénh truyén
nhidm. Cac chét trc ché diém kidm so4t mién dich 14y 1am vi du bao gdm chét tic ché

céc phan tir diém kiém soat min dich nhu CBL-B, CD27, CD28, CD40, CD122, CDY6,
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CD73, CD47, 0X40, GITR, CSFIR, JAK, PI3K delta, PI3K gama, TAM, arginaza,
CD137 (con duge goi 1a4-1BB), ICOS, A2AR, B7-H3, B7-H4, BTLA, CTLA-4, LAG3,
TIM3, TIGIT, CD112R, VISTA, PD-1, PD-L1 va PD-L2. Theo mét s6 phwong 4n, phan
tir diém kiém soat mién dich 1a phan tir kich thich diém kiém soét dugc chon tir CD27,
CD28, CD40, ICOS, 0X40, GITR va CD137. Theo mét sb phwong an, phan tir diém
kiém soat mién dich 14 phan tir tic ché diém kiém soat dugc chon tir A2AR, B7-H3, B7-
H4, BTLA, CTLA-4, IDO, KIR, LAG3, PD-1, TIM3, va VISTA. Theo m6t s6 phuong
an, cac hop chét duge dé xuat trong ban mo ta ndy cé thé duge st dung két hop véi mot
hodc nhiéu chit dugc chon tir cac chét trc ché KIR, cac chét (e ché TIGIT, céc chét e
ché LAIR1, céc chat e ché CD160, cac chét trc ché 2B4 va cac chét tc ché TGER beta.

Theo mdt s8 phuong 4n, chat trc ché phén tir diém kiém soat mién dich 1a khang
thé khang PD1, khang thé khang PD-L1, hoic khang thé khang CTLA-4.

Theo mét s6 phuong an, chét rc ché phan tir diém kiém soat mién dich 1a chit te
ché PD-1, vi dy, khéng thé don dong khang PD-1. Theo mét s6 phuong 4n, khang thé
don dong khdng PD-1 la nivolumab, pembrolizumab (con dugc goi 1a MK-3475),
pidilizumab, SHR-1210, PDR001, hodgc AMP-224. Theo mdot s6 phuong 4n, khéng thé
don dong khang PD-1 la nivolumab hogdc pembrolizumab. Theo mot sd phuong én,
khang thé khang PD1 1a pembrolizumab.

Theo mdt s& phuong én, chét e ché phén tir diém kiém soat midn dich la chét tc
ché PD-L1, vi dy, khang thé don dong khang PD-L1. Theo mét s6 phuong 4n, khéng
thé don dong khang PD-L1 1a BMS-935559, MEDI4736, MPDL3280A (con duoc goi
1a RG7446), hodc MSB0010718C. Theo mdt s6 phuong an, khéng thé don dong khéng
PD-L1 1a MPDL3280A hodac MEDI4736.

Theo mét s6 phuong an, chat e ché phén tir diém kiém soat mién dich 1a chét trc
ché CTLA-4, vi dy, khang thé khang CTLA-4. Theo m{t s6 phuong 4n, khang thé khéng
CTLA-4 1a ipilimumab hodc tremelimumab.

Theo mot sb phuong an, chét trc ché phén tr di8m kidm so4t mién dich 1a chét tc
ché LAG3, vi duy, khang thé khang LAG3. Theo mot sé phuong 4n, khang thé khang
LAG3 1a BMS-986016, LAG525 hodac INCAGN2385.

Theo mét s6 phuong an, chat tic ché phén tir diém kiém so4t mién dich 1a chat uc
ché TIM3, vi duy, khang thé khang TIM3. Theo mdt sé phwong 4n, khang thé khang
TIM3 1a INCAGN2390, MBG453, hodc TSR-022.
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Theo mdt sé phuong 4n, chét tc ché phan tir diém kiém soat mién dich 1a chét tic
ché GITR, vi du, khang thé khang GITR. Theo mét s6 phuong 4n, khang thé khang
GITR 1a TRX518 hoic MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156,
GWN323, hoac MEDI1873.

Theo m6t s& phuong 4n, chét tc ché phén ti diém kiém soat mién dich 13 chét trc
ché 0X40, vi du, khang thé khang OX40 hozc protein dung hop OX40L. Theo mdt s
phuong an, khang thé khang 0X40 1a MEDI0562. Theo mdt s6 phuong 4n, protein dung
hop OX40L 1a MEDI0562, MOXR-0916, PF-04518600, GSK3174998, hoac BMS-
986178. Theo mdt s phuong an, protein dung hop OX40L 1a MEDI6383.

Céc hop chét theo sang ché c6 thé con duogc stir dung két hop v6i mot hodc nhiéu
tac nhan khang viém, steroit, chét e ché mién dich hodc khang thé tri lidu.

Céc hop chit c6 Céng thire (I) hodc cong thirc bit ky trong s6 céc cong thirc nhu
duoc md ta trong ban mo ta nay, hop chét theo didm bt ky trong s6 cac diém yéu cau
bao ho va dugc md ta trong ban md ta nay, hodc cac mubi cua chung co thé duoc két
hop v6i mot chat sinh mién dich khac, nhu cac té bao ung thu, cc khang nguyén khbi
u tinh sach (bao gdm cac phan tlt hydrat cacbon, peptit, va protein tai t6 hop), cac té bao,
céc t& bao dugc chuyén nhiém véi cic gen md hoa cac xytokin kich thich mién dich.
Céc vi du khong gidi han sang ché vé cac vic-xin khdi u ma c6 thé duoc sir dung bao
gdm cac peptit cia khdng nguyén u héc séc tb, nhu cac peptit gp100, cac khang nguyén
MAGE, Trp-2, MARTI va/hodc tyrosinaza, hodc céc té bao khéi u duge chuyén nhiém
d& biu hién xytokin GM-CSF.

Céc hop chét c6 Cong thirc (1) hodc cong thire bét ky trong s6 cac cong thirc nhu
duge md ta trong ban mo ta nay, hop chét theo diém bét ky trong s cac diém yéu cau
bao ho va duge md ta trong ban mo ta nay, hodc cac mubi ctia chung c6 thé duogc st
dung két hop véi phéac dd tiém ching véc-xin dé diéu tri ung thu. Theo mot s6 phuong
an, céc t& bao khdi u duoc tai nap dé biéu hién GM-CSF. Theo mét sé phuong 4n, céc
véc-xin khéi u bao gdm cac protein tlr cdc virut lién quan dén bénh ung thu & ngudi nhu
Virut Papilloma & ngudi (HPV), Virut viém gan (HBV va HCV) va Virut gdy bénh
Herpes Sacom thé Kaposi (KHSV). Theo mot s6 phuong 4n, cac hop chét theo sang ché
6 thé dugce st dung két hop vé6i khang nguyén dac hiéu véi khdi u nhu céc protein sbc
nhiét dugc phén lap tir chinh phin md ctia khdi u. Theo mot s6 phuong 4n, cic hop chat

c6 Cong thtre (I) hodc cong thirc bét ky trong s6 céc cong thirc nhu duge md ta trong
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ban md ta nay, hop chat theo diém bat ky trong sb céc diém yéu ciu bao hd va duge md
ta trong ban mo ta niy, hodc cic mudi ctia ching c6 thé duoc két hop véi lidu phéap gy
midn dich céc t& bao dudi gai dé kich hoat cac dap Gmg chéng khdi u hiu nghiém.

Céc hop chét theo sang ché c6 thé duoc sir dung két hop véi cac peptit vong 16n
ddc hiéu kép ma nh&m dich céc té bao tac dong biéu hién thu thé Fe alpha hodc Fe gama
dén cac té bao khdi u. Cac hop chat theo sang ché ciling c6 thé duge két hop véi cac
peptit vong 16n dac hiéu kép ma kich hoat su dap ung mién dich cta chu thé.

Céc hop chit theo sang ché 6 thé dugc sir dung két hop véi liéu phap chy ghép
tuy xuong dé didu tri nhiéu dang khdi u cta céac té bao gbe tao huyét.

Céc hop chat c6 Cong thire (I) hodc cong thirce bét ky trong s cac cong thirc nhu
duoc mo ta trong ban mo ta nay, hop chét theo diém bat ky trong sb céc diém yéu cau
bao hd va dugc md ta trong ban md ta nay, hodc cac mubi cha ching c6 thé duoc st
dung két hop véi céc vAc-xin, dé kich thich su dap tng mién dich v&i cac mam bénh,
doc td hodc chinh cc khdng nguyén. Céc vi du vé c4c mim bénh ma phuwong phép tri
liéu nay co thé dic biét hitu ich, bao gém c4dc mam bénh ma hién tai chua c6 VAc-xin
hiéu qua, hodc cac mAm bénh ma céc vic-xin thong thudng c6 hiéu qua mot cach dﬁy
da muc thip hon. Céc mam bénh nay bao gdm, nhung khong gi6i han ¢, HIV, viém gan
(A, B, & C), cim, Herpes, Giardia, sbt rét, Leishmania, Staphylococcus aureus (tu cdu
vang), Pseudomonas Aeruginosa (truc khudn mu xanh).

C4c virut gdy ra cac bénh truyén nhidm c6 thé diéu tri duge bing céc phuong
phép theo sang ché bao gém, nhung khong gi¢i han ¢ virut papilloma & ngudi, virut
ctm, virut viém gan A, B, C hodc D, adenovirut, poxvirut, virut herpes don dang, virut
xytomegalo & nguoi, virut hoi ching ho hép cap tinh nghiém trong, virut ebola, virut
soi, virut herpes (vi du, VZV, HSV-1, HAV-6, HSV-II, va CMV, virut Epstein Barr),
flavivirut, echovirut, rhinovirut, virut coxsackie, cornovirut, virut d6ng bo ho hép,
mumpsvirut, rotavirut, virut séi, virut rubella, parvovirut, virut bénh ddu bo, virut
HTLYV, virut s6t xuit huyét, papillomavirut, virut molluscum, poliovirut, virut b¢nh dai,
virut JC va virut viém n#o arbovirut.

Céc vi khuin gay bénh gay ra cac bénh truyén nhiém cé thé duge diéu tri bang
cac phuong phép theo sang ché bao gdm, nhung khong gidi han &, vi khuin chlamydia,
vi khudn rickettsial, mycobacteria, staphylococci (tu cu khuén), streptococcei (lién cau

khudn), pneumonococci (phé cau khuén), meningococci va conococci, klebsiella,
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proteus, serratia, pseudomonas, legionella, vi khuén bach hau, salmonella, truc khudn
(bacillus), vi khuén t4, vi khudn udn vén, botulism (vi khuén gay ngd doc thit), vi khuan
than, vi khudn dich hach (plague), vi khuén leptospira va vi khun bénh Lyme.

Céc loai nAm gdy ra céc bénh truyén nhidm c6 thé dugc diéu trj bang cac phuong
phép theo séng ché bao gdm, nhung khong giéi han & Candida (albicans, krusei,
glabrata, tropicalis, v.v.), Cryptococcus neoformans, Aspergillus (fumigatus, niger,
v.v.), Genus Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces
dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma
capsulatum.

Céc ky sinh tring gy ra céc bénh truyén nhidm c6 thé duge diéu tri bang cic
phuong phép theo sang ché bao gdm, nhung khong gi6i han &, Entamoeba histolytica,
Balantidium  coli, Naegleriafowleri, ~Acanthamoeba sp., Giardia lambia,
Cryptosporidium sp., Pneumocystis carinii, Plasmodium vivax, Babesia microti,
Trypanosoma brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi, va
Nippostrongylus brasiliensis.

Khi cho bénh nhan diing nhiéu hon mét duoc chét, cac duge chit nay ¢6 thé duge
stt dung mot cach déng thot, riéng ré, tuln tu, hoic & dang két hop (vf du, dbi v&i nhidu

hon hai chét).

IV.  Cong thirc ché pham, dang lidu va dudng st dung

Khi dugc st dung lam duogc phém, cac hop chét theo sang ché ¢6 thé dugce st
dung dudi dang céc ché phdm dugc. Vi vay séng ché d cap dén ché phdm chira hop
chit c6 Cong thic (I) hodc cong thirc bat ky trong s6 cac cong thie nhu duge mo ta
trong ban md ta nay, hop chit theo diém bét ky trong s& céc diém yéu cdu bao hd va
duge mo ta trong ban mo ta nay, hodc mubi dugc dung cuia ching, hosic phuong an bat
ky trong s6 cac phuong 4n cla sang ché, va it nhat mot ta duoc hodc chit mang dugc
dung. Céc ché phdm nay c6 thé dugc diéu ché theo céch da biét 5 trong linh vuc dugc
phém, va ¢6 thé duoc st dung theo nhiéu con dudng khac nhau, tity thude vao viée can
phai didu tri khu tr hay toan than va tiry thuge vao ving can duoc didu tri. Puong st
dung c6 thé 1a ding qua dudng tai chd (bao gdm qua da, biéu bi, mét va vao mang nhay
bao gbém cung cip trong mii, &m dao va tryc trang), dudng phéi (vi du, bang cach xong

hit hodc bom thudc bot hodc khi dung, bao gdbm bing may xdng khi dung; trong khi
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quan hodc trong mii), duong miéng hoac ngoai dudng tiéu hda. Vieéc sir dung ngoai
duong tiéu héa bao gdbm dudng tiém hoic truyén vao tinh mach, vao dong mach, duéi
da, trong mang bung, trong co; hoac dung trong so, vi du, ndi tiy mac hodc trong ndo
that. Viéc st dung ngoai dudmg tiu hoa ¢6 thé 13 & dang mét lidu bolus duy nhét, hoic
6 thé 13, vi du, béng cach bom dich truyén lién tuc. Céac ché phém duoc va céc cong
thite ché pham dé st dung tai chd c6 thé bao gom miéng dén qua da, thubc m&, thude
nude, thude kem, thube dang gel, thudc nho, thudc dan, thude xit, cht long va bot. Céc
chét mang dugc phém thong thuong, chit nén chtra nuée, bot hoic dau, cac chit lam
dac va cac chat tuong tu c6 thé can thiét hogc mong muén.

Sang ché ciing bao gdm cac ché phdm dugc ma chira, véi vai tro 1a thanh phan
hoat tinh, hop chét theo sang ché hodc mubi duoc dung cua ching, két hop v6i mot hodc
nhiéu t4 duoc hodc chit mang dugc dung. Theo mdt s phuong 4n, ché pham nay thich
hop dé sir dung tai chd. P& bao ché cac ché phdm theo sang ché, thanh phan hoat tinh
thuong duoc trén vai ta duge, duge pha lodng voi ta dugc hodc duoc bao kin trong chét
mang dudi dang, vi du, vién nang, goi nho, gidy hodc cic vat chira khac. Khi t4 duge
duogc st dung lam chét pha lodng, nd co6 thé 12 mot vat liéu rén, ban ran, hodc long, hoat
dong nhu mot chét dan thudc, chat mang hodac moi trudong cho thanh phﬁn hoat tinh. Nhu
vdy, cc ché phdm nay c6 thé & dudi dang vién nén, vién tron nho, bot, vién ngdm hinh
thoi, vién nhén, goi nho, cdn ngot, hdn dich, nhii dich, dung dich, xi-rd, khi dung (dang
chét ran hodc trong moi truong 16ng), thudc m& c6 chua, vi dy, t6i da 10% theo khdi
luong hop chét hoat tinh, vién nang gelatin mém va cung, thudc dan, dung dich tiém vo
trung va bot dong goi vo trung.

Dé diéu ché cong thtrc ché phém, hop chét hoat tinh c6 thé duoc nghién dé co
duoc kich ¢ hat thich hop trude khi két hop véi cac thanh phan khac. Néu hop chat
hoat tinh v& co ban 1a khdng tan, né ¢ thé duoc nghién dé c6 kich ¢ hat nho hon c&
rdy 200. Néu hop chat hoat tinh vé co ban 1a tan trong nude, kich ¢ hat c6 thé dugc
diéu chinh bing cach nghién dé c6 dugc su phan bd vé co ban ddng déu trong cdng thirc
ché pham, vi dy, khoang c& ray 40.

Céc hop chat theo sang ché ¢6 thé dugc nghién bing cach sir dung cac quy trinh
nghién da biét nhu nghién uét dé c6 duge kich thudc hat thich hop cho sy tao vién nén

va cho céc loai cdng thirc ché pham. Cac ché pham nghién min (hat c& nano) cua cac
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hop chit theo sang ché ¢6 thé dugc didu ché bang c4c quy trinh da duoc biét trong linh
vuc nay, xem vi du cong bb don quéc té s6 WO 2002/000196.

Mot sb vi du vé cac t4 dugc thich hop bao gém lactoza, dextroza, sucroza,
sorbitol, manitol, tinh bdt, gobm acacia, canxi phosphat, alginat, nhua tragacan, gelatin,
canxi silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nuéc, si-rd va metyl
xenluloza. Cac ché phdm nay c6 thé con bao gdm: cac chét boi tron nhu bot talc, magie
stearat va dau khoang; chét 1am uét; chit nhii hod va chét tao hdn dich; chét bao quan
nhu metyl- va propylhydroxy-benzoat; chét 1am ngot; va cac chat tao huong vi. Cac ché
phém theo séng ché c6 thé duoc didu ché dé tao ra su gidi phong nhanh, chim hodc tri
hodn thanh phan hoat tinh sau khi cho bénh nhén ding bang cach sir dung quy trinh
duoc biét trong linh vuc nay.

Theo mét sb phuong 4n, ché phém duoc chira xenluloza vi tinh thé duoc silicat
héa (SMCC) va it nhét mot hop chit duoc mé ta trong ban mo ta ndy, hodc mubi duoc
dung cua chung. Theo mot s6 phuong 4n, xenluloza vi tinh thé dugc silicat héa nay chira
khoang 98% xenluloza vi tinh thé va khoang 2% silic dioxit khoi luong/khdi luong
(W/w).

Theo mdt s6 phuong an, duge phim nay 1a ché pham phéng thich chim chira it
nhét mot hop chit dugc md ta trong ban mo ta ndy, hodc mubi duge dung ctia ching, va
it nhAt mot ta duoc hodc chit mang duge dung. Theo mot s6 phuong 4n, dugc pham nay
bao gém it nhdt mot hop chit dugc mo ta trong ban mo ta nay, hodc mubi duge dung
cua chung, va it nh4t moét thanh phﬁn duoc chon tir xenluloza vi tinh thé, lactoza
monohydrat, hydroxypropyl metylxenluloza va polyetylen oxit. Theo mot s6 phuong
an, duoc phém nay bao gém it nht mot hop chét dugc mo ta trong ban mo ta ndy, hodc
mudi duge dung cia ching, va xenluloza vi tinh thé, lactoza monohydrat va
hydroxypropyl metylxenluloza. Theo mot s6 phuong 4n, dugc pham nay bao gdm ft nhat
mot hop chit duge md ta trong ban md ta ndy, hodc mudi dugc dung ctia ching, va
xenluloza vi tinh thé, lactoza monohydrat va polyetylen oxit. Theo mot s6 phuong 4n,
duoc pham niy con bao gém magie stearat hogc silic dioxit. Theo mot s6 phuong an,
xenluloza vi tinh thé 1a Avicel PH102™. Theo mét s6 phuong 4n, lactoza monohydrat
13 Fast-flo 316™, Theo mdt sb phuong 4n, hydroxypropyl metylxenluloza la
hydroxypropyl metylxenluloza 2208 K4M (vi du, Methocel K4 M Premier™) va/hodc
hydroxypropyl metylxenluloza 2208 K100LV (vi du, Methocel KOOLV™). Theo mdt
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s6 phuong 4n, polyetylen oxit 12 polyetylen oxit WSR 1105 (vi du, Polyox WSR
1105™),

Theo mot s6 phuong an, quy trinh tao hat uét duoc su dung d& san xuét ché phém
nay. Theo mot sb phuong an, quy trinh tao hat kho dugc st dung dé san xuét ché phérn
nay.

Céc ché phém c6 thé duogc tao cdng thirc & dang lidu don vi, mdi liéu chira tir
khoang 5 dén khoang 1.000 mg (1 g), thong thudng hon khoang 100 mg dén khoang
500 mg, thanh phan hoat tinh. Theo mot s6 phuong &n, mdi liéu chira khoang 10 mg
thanh phin hoat tinh. Theo mdt s6 phuong 4n, mdi liéu chira khoang 50 mg thanh phan
hoat tinh. Theo mét s6 phuong 4n, mdi lidu chira khoang 25 mg thanh phan hoat tinh.
Thuat ngt "cac dang liéu don vi" dung dé chi cac don vi roi rac v& mat vat 1y thich hop
lam cac 1iéu luong don vi cho cac d6i tugng 1a ngudi va dong vat ¢ vu khac, mdi don
vi chita mét luong chét hoat tinh dugc xac dinh trudc dé tao ra hiéu qua didu tri mong
mubdn két hop v6i mot ta duge duge thich hop.

Céc thanh phan dugc str dung dé tao cong thirc bao ché cac ché phim dugc nay
c6 db tinh khiét cao va vé co ban khong chira céc chét 6 nhiém c6 kha ning gy hai (vi
du, it nhét 14 loai theo tiéu chuén Thuc phém Quéc gia, thong thuong it nhét 12 loai ding
& phan tich va dién hinh hon it nht 12 loai ding cho dugc phim). Cu thé 1a loai ding
cho nguoi, ché phém nay t5t hon 1a duoc san xuét hodc tao cong thirc bao ché theo cac
tiéu chudn Thuc hanh San xuét Tt nhu duoc x4c dinh trong cac quy dinh hién hanh cta
Co quan Quén Iy Thuc pham va Duge phém Hoa Ky. Vi du, céc ché pham thich hop c6
thé 1a v6 tring va/hodic vé co ban 1a déng truong va/hodc tuan thu dAy du tat ca cac quy
dinh Thyc hanh San xuit Tt ciia Co quan Quan 1y Thuc phdm va Dugc pham Hoa Ky.

Hop chét hoat tinh ¢6 thé c6 hidu qua trén mdt khoang liéu rong va thuong duge
ding véi lugng hitu hiéu didu tri bénh. Tuy nhién, can hidu ring luong hop chit thuc té
duogc st dung thuong s& duge xac dinh boi bac si, theo cac hoan canh c6 lién quan, bao
gbm tinh trang dugc didu tri, dudong dung dugc chon, hop chét thuc té duoc st dung,
tudi tac, cAn ning va kha ning dap Umg cla ting bénh nhan, mic d6 nghiém trong cta
céac triéu chiig ctia bénh nhan va cac yéu t6 twong tu.

Lidu diéu tri cia hop chit theo séng ché ¢ thé thay d6i theo, vi dy, muc dich st
dung cu thé d& thyc hién viée diéu tri, phuong thic sit dung hop chét, strc khoe va tinh

trang ctia bénh nhén, va sy danh gia cuia bac si ké don. Ty 1¢ hodc néng do6 cta hop chét
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theo sang ché trong ché phim dugc nay c6 thé khac nhau tiy thudc vao mot sO yéu t6
bao gém lidu lugng, cac dic tinh héa hoc (vi dy, tinh ky nuéc) va duong dung. Vi dy,
céc hop chit theo sang ché co thé duoc cung cép trong dung dich dém sinh ly c¢6 nude
chira khoang 0,1 dén khoang 10% khdi lvgng/thé tich hop chét nay dé dung ngoai dudong
tiéu héa. Mot sb khoang liéu dién hinh 13 tir khoang 1 pg/kg dén khoang 1 g/kg trong
luong co thé mot ngay. Theo mot sb phuong 4n, khoang liéu 1a tir khoang 0,01 mg/kg
dén khoang 100 mg/kg trong luong co th8 mot ngay. Liéu co thé phu thude vao cac bién
s6 nhu loai va muc do tién trién ctia bénh hodc rdi loan, tinh trang suc khoe téng thé cua
bénh nhén cu thé, hiéu qua sinh hoc tuwong dbi ctia hop chét duoc lua chon, cong thirc
bao ché t4 duge va dudng ding lidu nay. Liéu hiéu qua c6 thé dugc ngoai suy tlr cac
dudng cong dap tmg liéu c6 duoc tit cc hé thi nghiém mo hinh in vitro hodc trén dong
vat.

D& bao ché cac ché phém rin nhu vién nén, thanh phén hoat tinh chinh dugc tron
véi ta duoc dé tao ra ché phém tién cong thirc dang ran chita hdn hop dong nhéat ctia hop
chit theo sang ché. Khi dé cdp dén cac ché pham tién cong thirc nay, thanh phan hoat
tinh thudong duge cho phan tin ddng déu trong toan bd ché phdm dé ché phdm nay c6
thé d& dang dugc chia nho thanh cac dang lidu don vi c6 hiéu qua nhu nhau nhu dang
vién nén, vién tron nho va vién nang. Sau d6, ché phim tién coéng thirc dang ran nay
duoc chia nho thanh céc dang liéu don vi cia loai duge mo ta & trén chua tur, vi duy,
khoang 0,1 dén khoang 1000 mg thanh phan hoat tinh theo séng ché.

Céc vién nén hoic vién tron nho theo sang c6 thé duge phi ngoai hogic cach khac
duoc pha tron dé dem lai dang liéu cung cép wu diém vé tac dong kéo dai. Vi dy, vién
nén hodic vién tron nhé cé thé chira thanh phén liéu bén trong va thanh phan liéu bén
ngoai, thanh phan liéu bén ngoai & dang vo bao ngoai ctia thanh phan liéu bén trong.
Hai thanh phan c6 thé dugc tach biét bang mdt 16p tan trong rudt giup chdng lai sy tan
trong da day va cho phép thanh phan bén trong di qua mdt cach nguyén ven vao ta trang
hodc dugc tri hodn phéng thich. Nhiéu vat liéu khac nhau c6 thé dugc sir dung lam céc
16p vé bao hodc hodc 16p tan trong rudt nhur vay, cac vat liéu nay bao gém mdt s6 loai
axit polyme va céc hon hop axit polyme v6i cac vét liéu nhu rugu sen-lac, rugu xetyl va
xenluloza axetat.

Céc dang long trong do6 cac hop chét va cac ché pham theo séng ché c6 thé duoc

két hop dé sir dung qua duong miéng hodc béang cach tiém bao gbm cac dung dich chta
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nudec, xi-ro6 ¢6 huong vi thich hop, hdn dich chtta nude hodc dau, va nhil dich ¢6 huong
vi v6i du an dugc nhu dau hat bong, diu me, dau dira, hodc dau lac, cling nhu cac loai
cdn ngot va cac chat dan ding cho dugc phim tuong tur.

Cac ché pham dé x6ng hit hodc bom khi bao gom cac dung dich va hdn dich trong
cac dung moi hitu co hoac chira nude duge dung, hodc hdn hop ctia chiing, va cac loai
bdt duge dung. Cac ché pham ran va 1ong nay c6 thé chira céc ta duge dugc dung thich
hgp nhu duge mod ta ¢ trén. Theo mot sb phuong an, cac ché phém nay dugc st dung
qua dudng miéng hodc dudng ho hip mii dé c6 tac dung khu tra hodc toan than. Cac
ché phim c6 thé duoc x6ng khi dung bang cach st dung céc khi tro. Cac dung dich dugc
x6ng khi dung c6 thé dwoc hit truc tiép tir may x6ng khi dung hodc may x6ng khi dung
6 thé duogc gén v&i mit na, nit gac, hodc may tho ap luc duong lién tuc. Cac ché phdm
dang dung dich, hdn dich hodc bot ¢é thé dugce st dung theo dudng miéng hodc mii tlr
céc thiét bi cAp cong thirc ché pham theo cach thich hop.

Céc cong thic ché phdm ding tai chd c6 thé chira mot hoc nhiéu chit mang
thong thuong. Theo mot 36 phuong éan, thudc m& c6 thé chira nude va mot hodc nhidu
chat mang ky nuéc dugc chon tir, vi du, parafin 10ng, polyoxyetylen alkyl ete, propylen
glycol, vazolin trdng, va cac chit tuong tw. Céc ché phdm chat mang dang thudc kem c6
thé duoc tao nén trén nude két hop véi glyxerol va mot hodc nhidu thanh phén khéc, vi
du, glyxerinmonostearat, PEG-glyxerinmonostearat va ruou xetylstearyl. Céc gel c6 thé
duoc bao ché bang cach str dung rugu isopropyl va nude, két hop theo cach thich hop
v6i thanh phan khac vi du nhu, glyxerol, hydroxyetyl xenluloza, va cac chét twong tu.
Theo mét sb phuong an, céc cong thirc ché phim dung tai chd chira it nhat khoang 0,1,
it nhit khoang 0,25, it nhat khoang 0,5, it nhat khoang 1, it nhét khoang 2 hodc it nhét
khoang 5 % theo khdi luong ctia hop chit theo sang ché. Cac cong thirc ché phim ding
tai chd c6 thé duoc dong goi phu hop trong éng, vi du, 100 g ma tuy y kém theo hudng
dan str dung dé diéu tri theo ddu hibu lua chon, vi du, bénh vay nén hoic tinh trang da
khic. |

Luong hop chit hodc ché phdm dugc st dung cho bénh nhan s& khac nhau tiy
thudc vao cac chit dugc st dung, muc dich st dung, chéng han nhu phong bénh hoac
diéu tri bénh, tinh trang cia bénh nhan, phuong thirc dung va cac yéu tb tuong tu. Trong
céc tng dung diéu tri, cac ché phdm c6 thé dugce st dung cho bénh nhén da mac bénh

v&i mot luong da dé chita tri hodc it nhét 1a 1am ding mot phén céc triéu ching cua bénh
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va céc bién ching ctia bénh. Liéu hiéu qua s& phu thude vao tinh trang bénh dang dugc
diéu tri cling nhu dénh gia ctia bac si tham gia diéu tri thy thude vao cac yéu td nhu mirc
do nghiém trong cta bénh, tudi tac, can nang va tinh trang chung ctia bénh nhéan va cac
yéu t6 tuong tu.

Céc ché phérn duoc st dung cho bénh nhén co thé & dang cac ché phém duoc
duoc md ta & trén. Cac ché phdm nay c6 thé dugc lam vo tring bang cac k¥ thuat vo
trung thong thuong, hodc co thd duoc loc vo trung. Cac dung dich nude c6 thé duoc
déng goi dé st dung nhur hién trang, hodc dugc lam déng kho, ché phim dong kho nay
duoc két hop v61 mot chét mang chira nugc v trung trude khi dung. P pH cuta céac ché
phim chira hop chat nay thong thuong s& nim trong khoang tir 3 dén 11, tot hon 1a tir
dén 9 va tot nhét 1a tir 7 dén 8. Can phai hiéu rf?mg viéc sit dung mot s6 t4 dugc, chit
mang hodc chét 1am 8n dinh néu trén s& dan dén su tao thanh cac mubi duge dung.

Lidu luong didu tri ctia hop chét theo sang ché c6 thé thay dbi theo, vi du, muc
dich st dung cu thd ma viée diéu tri duoc thuc hién, phuong thire ding hop chét, sic
khoe va tinh trang va bénh nhan, va danh gia cta béc siké don. Ty 1€ hodc néng do cua
hop chit theo sang ché trong ché phim duoc ¢6 thé thay doi tiy thude vao mot s6 yéu
t6 bao gém lidu luong, dac tinh hoa hoc (vi dy, tinh ky nudc) va duong dung. Vi dy, cac
hop chét cla sang ché c6 thé duoce cung cip trong dung dich dém sinh 1y chita nude
chita khoang 0,1 dén khoang 10% khéi lugng/thé tich hop chét nay dé ding ngoai duong
tiéu hda. Mot s khoang liéu théng thudng 1a tir khoang 1 ug/kg dén khoang 1 g/kg trong
luong co thé mot ngay. Theo mdt s6 phuong én, khoang liéu 14 tir khoang 0,01 mg/kg
dén khoang 100 mg/kg trong luong co thé mot ngay. Lidu c6 thé phu thudc vao cac bién
s6 nhu loai va muc do tién trién ctia bénh hodc rdi loan, tinh trang strc khée téng thé cua
bénh nhan cu thé, hiéu qué sinh hoc tuong dbi cua chat hop chét duoc chon, cong thirc
bao ché cua ta duoc va dudng ding ctia né. Lidu hiéu qua c¢6 thé dugc ngoai suy tlr cac
dudng cong dap Gmg liéu c6 duoc tlr cac hé thit nghiém md hinh in vitro hodc trén dong

vat.

V. Cdc hop chat dwoc danh ddu va phirong phdp thir nghiém
Céc hop chat theo sang ché c6 thé con hitu ich trong céc nghién ctru khao sét cac
qua trinh sinh hoc trong cac mo binh thudng va bt thudong. Vi vy, mot khia canh khac

clia sang ché d& cap dén cac hop chat duge danh déu theo sang ché (dugc dénh dau
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phong xa, duoc danh dau huynh quang, v.v...) s& hitu ich khong chi trong cac k¥ thuét
hinh 4nh ma con trong cac thir nghiém, ca in vitro va in vivo, dé x4c dinh vi trf va dinh
luong protein PD-1 hodc PD-L1 trong cac mau md, bao gdm ca md ngudi, va dé xac
dinh céc phdi t& PD-L1 bing cach lién két e ché hop duge danh dau. Theo d6, sang
ché bao gdm cac thir nghiém lién két PD-1/PD-L1 ma c6 chita c4c hop chét duge danh
dau nhu vay.

Sang ché con bao gdm céc hop chit theo séng ché dugc thé dong vi. Hop chét
"duoc thé déng vi" 1a hop chét theo sang ché trong d6 mot hodc nhiéu nguyén tr dugc
thay hodc duogc thé bang mot nguyén tir c6 s6 nguyén tir gidng nhau nhung khéi luong
nguyén ti hodc s6 khdi khéc nhau, vi dy, khéi luong nguyén tir hoic sb khdi khac véi
khdi lwong nguyén tir hodc s6 khdi thuong thiy trong tu nhién (tic 13, ton tai trong tur
nhién). Diéu nay duoc hiéu ring hop chat "duoc danh ddu phéng xa" 1 mot hop chat da
két hop it nhit mot ddng vi ma 1a déng vi phong xa (vi dy, nucleit phong xa). Cac nucleit
phong xa thich hop ma c6 thé duge két hop vao cac hop chit theo sang ché bao gdm
nhung khong gi6i han & *H (cing duge viét 1a T cho triti), 1'C, BC, 1C, BN, PN, %0,
170, 180, 18F, 358, 36C1, 82Br, "Br, "°Br, ""Br, 121, 241, 12T va BIL. Nucleit phong xa ma
duoc két hop vao cac hop chét duge dénh dau phéng xa tic thi nay s€ phu thudc vao
{ing dung cu thé ciia hop chét dugc danh ddu phong xa d6. Vi dy, d6i véi cac thir nghiém
canh tranh va danh d4u protein PD-L1 in vitro, cac hop chat ma két hop *H, *C, ®Br,
1257 31T 35§ vao hodc ndi chung s& 14 hitu ich nhat. P6i véi cac ing dung chup hinh anh
phong xa, 1C, 8F, 1251, 1231, 124, BT, 5By, 7*Br hodc 7’Br ndi chung sé 1a hitu ich nhat.

Theo mot sb phuong 4n nucleit phong xa duge chon tir duge chon tir nhém bao
gdm 3H, 14C, 1257, 35S va 82Br. Cac phuong phép tong hop dé két hop cac dong vi phong
xa vao cac hop chét hitu co 1a duogc biét trong linh vuc nay.

DPac biét, hop chét duge danh diu theo sang ché ¢6 thé duge str dung trong thir
nghiém sang loc dé xac dinh va/hodc danh gia cac hop chét. Vi du, hop chit méi duge
tdng hop hodc x4c dinh (nikc Ia, hop chét thir nghidm) ma duge dénh dau c6 thé duge
danh gia kha ning lién két cta né véi protein PD-L1 bang cach theo ddi sy thay doi
ndng do cua né khi tiép xtic voi protein PD-L1, thong qua viéc theo ddi d6ng vi danh
déu. Vi du, mét hop chat thir nghiém (dugc dénh déu) c6 thé duge danh gia vé kha ning
ctia n6 lam giam muc lidn két ciia mot hop chit khac ma duge biét 1a lién két véi protein

PD-L1 (tic 13, hop chét tiéu chuan). Theo do, kha ning ctia hop chat thtt nghiém canh
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tranh v6i hop chét chuan dé lién két véi protein PD-L1 c6 tuong quan truc tiép véi &i
Juc lién két ctia né. Nguoc lai, trong mot s6 thir nghiém sang loc khac, hop chét tiéu
chuén dugc danh dau va cac hop chét thr nghiém khoéng dugc dédnh dau. Theo do, néng
dd hop chét tiéu chudn duoc danh diu dugc theo dbi dé danh gid mic canh tranh gifta
hop chét tiéu chun va hop cht thir nghidm, va vi vay i lyc lién két tuong ddi ctia hop
chét thir nghiém dugc x4c dinh.

VI B¢ Kit

Sang ché ciing bao gdm ca b kit dwge pham hitu ich, vi du, trong viée diéu tri
va ngén nglra cac bénh va cac rdi loan lién quan dén hoat tinh ctia PD-L1 bao gdm mirc
dd tuong tac cia n6 véi cac protein khac nhu PD-1 va B7-1 (CD80), nhu cac bénh ung
thu hodc cac bénh truyén nhiém, ma bao gém mot hodc nhiéu vét chira ¢6 chira ché
phém duoc chira lugng hitu hiéu diéu tri bénh cta hop chét c¢6 Cong thire (I), hodc theo
phuong 4n bat ky trong 36 cac phuong 4n ctia sang ché. Céc bd kit nhu vay c6 thé con
bao gdm mdt hozc nhiéu thanh phan cta bé kit duge phdm thong thudng khac nhau, vi
du, c4c vat chira véi mdt hoac nhiéu chit mang duoc dung, vat chira bb sung, v.v... nhu
s& d& dang nhéan biét r3 rang ddi véi ngudi ¢6 hiéu biét trung binh trong linh vyc. Loi
chi dan st dung, hodc & dang céc céc to in roi kém theo hodc cac ban ghi nhan san phém,
cho biét lugng ding cua cac thanh phan, huéng dan st dung, va/hodc hudng dan pha
tron cac thanh phan nay, cling ¢6 thé dugc bao gbm trong bo kit nay.

Cac ky hi¢éu viét tt sau c6 thé duge st dung & day: aq. (trong nudc); br (vach
1ong); d (vach doi); dd (vach doi trong cac chum vach d6i); DCM (diclometan); DMF
(N, N-dimetylformamit); Et (ethyl); EtOAc (etyl axetat); g (gam); h (git); HPLC (sac
ky long hiéu nang cao); Hz (hertz); J (hang s6 lién hop); LCMS (séc ky 1ong — phd khéi);
m (vach bdi); M (mol); MS (phd khéi); Me (metyl); MeCN (axetonitril); MeOH
(metanol); mg (miligam); min. (phtt); mL (mililit); mmol (milimol); nM (nanomol);
NMR (phd cong hudng tir hat nhén); Ph (phenyl); r.t. (nhiét d6 trong phong), s (vach
don); t (vach ba ho#c vach tam); TBS (tert-butyldimetylsilyl); tert (bac ba); tt (vach ba
trong cac chum vach ba); TFA (axit trifloaxetic); THF (tetrahydrofuran); ug
(microgam); uL (microlit); uM (micromol); wt % (phan tram trong luong).

Sang ché s& duoc md ta chi tiét hon bﬁmg céc vi du cu thé. Cac vi du sau day duoc
cung cip nham muc dich minh hoa va khong nham gii han pham vi séang ché theo bt

ky hinh thtc nao. Nguoi ¢6 hiéu biét trung binh trong linh vuc nay s8 dé dang nhén ra
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mot loat cac thong sb khong quan trong c6 thé duoc thay ddi hoac cai bién dé c6 duge
két qua vé co ban 1a gidng nhau. Cac hop chit ctia phan Vi du thuc hién sang ché da
duoc thy 1a Grc ché hoat tinh twong tic protein/protein PD-1/PD-L1 theo it nhat mot thi

nghiém dugc mo ta trong ban mo ta nay.

Vi du thwe hién sang ché

Céc quy trinh thir nghiém cho cac hgp chat theo sang ché duoc dua ra dudi day.
Viéc tinh ché LCMS diéu ché dung phan mém truy cdp mo d6i véi mot sb hop chat da
qua didu ché duoc thuc hién trén cac hé théng phan doan dugc diéu khién theo khoi
lwgng cia hing Waters. Thong s6 cai dat thiét bi co ban, cac giao thic va phan mém
didu khién d& van hanh cac hé théng nay di duoc md ta chi tiét trong céc tai liéu. Xem
vi dy, Blom, "Two-Pump At Column Dilution Configuration in Preparative LC-MS", K.
Blom, J Combi. Chem., 2002, 4, 295-301; Blom et al., "Optimizing Preparative LC-
MS Configurations and Methods in Parallel Synthesis Purification”, J. Combi. Chem.,
2003, 5, 670-83; va Blom et al., "Preparative LC-MS Purification: Improved Compound
Specific Method Optimization", J. Combi. Chem., 2004, 6, 874-883.
Vidul
Axit  (R)-1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

1 s
Uy DL,

Budc 1: metyl 3-clo-4-hydroxy-5-nitrobenzoat

CO,H

0
O,N e

HO
Cl
Thém ting giot hdn hop gdm axit axetic (20,0 mL) va axit nitric (4,72 mL, 112

mmol) & 0 °C vao dung dich metyl 3-clo-4-hydroxybenzoat (Alfa Aesar, #A512389:
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10,0 g, 53,6 mmol) trong axit axetic (20,0 mL). Sau do6 14y bé nudc da ra va khu4y hén
hop ddc ¢ nhiét d6 trong phong trong 2 gid. Sau d6, thém luong nude bang nhu vay vao
huyén phii phan tmg & 0 °C. Loc va rira hdn hop ndy bang nude lanh. Thu duge chét ran
mau vang 14 san phdm mong mudn ma khéng can tinh ché tiép. LC-MS dugc tinh cho

CsH7CINOs (M+H)": m/z = 232,0; tim duoc 232,0.

Budce 2: metyl 3-amino-5-clo-4-hydroxybenzoat
O
H2N -~

HO
Cl

Hydro hoa metyl 3-clo-4-hydroxy-5-nitrobenzoat (2,08 g, 8,98 mmol) dudi ap
suat moi trudmg hydro bang cach str dung paladi trén cacbon (10 % trong lugng, 0,57 g,
0,539 mmol) trong etyl axetat (15 mL) trong 1 gio. Loc huyén phu tao thanh qua dém
Celite va rira bang EtOAc va loai bd dung moi dudi ap suét giam thu dugc san phim
thd, tinh ché san phdm nay bang sic ky cot (rira giai bing MeOH/DCM 0%-10%). LC-
MS duoc tinh cho CsHyeCINO3 (M+H)": m/z = 202,0; tim dugc 202,0.

Bude 3: metyl 2-(3-brom -2-metylphenyl)-7-clobenzo[d]oxazol-5-carboxylat
0]

Br.
N e
aSies
(o]

Cl

49/105

Nap hén hop gébm metyl 3-amino-5-clo-4-hydroxybenzoat (1,04 g, 5,16 mmol), |

3-brom -2-metylbenzaldehyt (AstaTech, #52940: 0,98 g, 4,92 mmol) trong EtOH (25
ml) trong lo nho va khudy & nhiét d6 trong phong trong 1 gio. Sau dé co hdn hop nay.
Hoa tan lai phan cin trong metylen clorua (25 mL) va thém diclodixyanoquinon (1,12
g, 4,92 mmol) vao. Khudy hdn hop nay & nhiét d¢ trong phong trong 30 phit. Pha lodng
hdn hop phan tng véi metylen clorua va rira bang dung dich Na;S,03 trong nuée va
dung dich NaHCO3. Lam kho pha hitu co trén MgSOs, loc va c6 dich loc. Phén cin tho
duoc st dung truc tiép ma khong cdn tinh ché tiép. LC-MS duge tinh cho
C16H12BrCINO3 (M+H)*: m/z = 380,0; tim dugc 379,9.
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Budc 4: (2-(3-brom -2-metylphenyl)-7-clobenzo[d]oxazol-5-yl)metanol

Br,
O
Cl

Thém tirng giot diisobutyl nhém hydrua trong DCM (1,0 M, 2,08 ml, 2,08 mmol)
& -78 °C vao dung dich chira metyl 2-(3-brom -2-metylphenyl)-7-clobenzo[d]oxazol-5-
carboxylat (395,0 mg, 1,04 mmol) trong DCM (10,0 ml). Lam 4m dan hdn hop nay dén
0 °C. Sau do6 dap tit phan img bang EtOAc va DCM, tiép theo la dung dich mubi Rochell
trong nude. Khudy manh hdn hop ndy & nhiét d6 trong phong trong 1 gid. Tach pha hitu
co va lam kho trén MgSOq4 trude khi loc qua dém ngéan Celite dé loai bo cac chét ran.
C5 dich loc va tinh ché bang sic ky cot (ria giai bing MeOH/DCM, 0-5%). LC-MS
duoc tinh cho CisH12BrCINO, (M+H)™: m/z = 352,0; tim duogc 352,0.

Bude S: (7-clo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-5-yl)metanol

)é(o
0~B
aSsen
(0]

Cl

Lam sach bang nito cho hdn hop gdm (2-(3-brom -2-metylphenyl)-7-
clobenzo[d]oxazol-5-yl)metanol (113 mg, 0,322 mmol), bis(pinacolato)diboron (98 mg,
0,386 mmol), san pham cong diclo[1,1'-bis(diphenylphosphino)feroxen]paladi (II)
diclometan (26,3 mg, 0,032 mmol) va kali axetat khan (79 mg, 0,804 mmol) trong 1,4-
dioxan (3,5 mL) va khudy & 110 °C trong 2 gio. Pha lodng san phdm thd bang DCM, va
sau d6 loc qua Celite. C6 dich loc. Tinh ché phan cin bang sic ky nhanh (rira giai bing
EtOAc/Hexan, 0-40%). LC-MS duogc tinh cho C2iH24BCINOs (M+H)™: m/z = 400,2;
tim duogc 400,2.

Budc 6: 5-(hydroxymetyl)-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-7-carbonitril
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Oo-B
N
(@)

|N|

Khir khi cho hdn hop d3 duge khudy gdm (7-clo-2-(2-metyl-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)benzo[d]oxazol-5-yl)metanol (1,08 g, 2,63 mmol), kém
xyanua (0,253 g, 2,11 mmol) va metansulfonato(2-di-t-butylphosphino-2',4",6'-tri-i-
propyl-1,1'-biphenyl)(2'-amino-1,1'"-biphenyl-2-yl)paladi(Il) (0,171 g, 0,211 mmol)
trong THF (5,27 ml) va nu6e (5,27 ml) ¢ nhiét 4o trong phong va nap lai ba l4n bang
Na. Gia nhiét phan tng & 90 °C qua dém. Pha lodng hdn hop phan tmg bang THF trong
khi nong. Lam ngudi phan tng dén nhiét d6 trong phong va loc dé loai bé chat ran khong
tan. Co dich loc trong chdn khong. Sau d6, thém axetonitril vao. Loc huyén phu dac tao
thanh va rira bang axetonitril. Thu l4y chit rin va chit rén nay duoc sir dung truc tiép
trong budc tiép theo ma khong can tinh ché tiép. LC-MS duogc tinh cho C22H24BN204
(M+H)*: m/z =391,2; tim dugc: 391,2.

Budce 7: 5-formyl-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-7-carbonitril

Thém Dess-Martin periodinan (2,49 g, 5,70 mmol) vao dung dich chta 5-
(hydroxymetyl)-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-7-carbonitril (1,51 g, 3,68 mmol) trong DCM (16,4 mL) va
DMF (2,0 ml). Khu4y hdn hop nay & nhiét do trong phong trong 3 gi¢. Dap tat phan Gmg
béng céch bd sung Na,$203 bdo hoa va NaHCO; bdo hoa vao hdn hop thd nay. Chiét
hdn hop nay ba lan b@ing DCM. Gop pha hitu co lai, lam kho va loc. C6 dich loc. Thém
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dietyl ete vao phan cin dé tao ra huyén phu dac, loc huyén phu nay thu duge aldehyt
mong mudn. LCMS duoc tinh cho C22H22BN204 (M+H)+: m/z = 389,2; tim duoc 389,2.

Budc 8: 7-brom -N-(3-clo-2-metylphenyl)-2-metylpyrido[3,2-d]pyrimidin-4-amin

Thém phosphoryl clorua (408 ul, 4,37 mmol) vao hén hop gdm 7-brom -2-
metylpyrido[3,2-d]pyrimidin-4-ol (Combi-Blocks, cat#ST-6117: 175 mg, 0,729 mmol),
benzyltrietylamoni clorua (332 mg, 1,46 mmol) va N,N-dietylanilin (174 pl, 1,09 mmol)
trong axetonitril (3,6 ml). Khudy hdn hop nay & 90 °C trong 2 gid. Sau d6 lam ngudi
phéan g dén nhiét d6 trong phong. Loai bo cac chit d& bay hoi dudi 4p sudt giam. Phan
can dugc st dung truc tiép.

Thém 3-clo-2-metylanilin (113 mg, 0,800 mmol) va axit metansulfonic (47,2 ul,
0,727 mmol) vao phin cin thu dugc & trén trong 2-propanol (3,6 ml). Khudy hdn hop
nay & 80 °C trong 2 gio. Sau d6 1am ngudi phan Umg dén nhiét do trong phong. Dap tit
phan img bing cach thém cén than dung dich NaHCO3 trong nudc vao, chiét baing DCM.
Lam khé cac dung dich DCM da duge gdp lai trén MgSO4 va loc. C6 dich loc. Tinh ché
phin cin bang sic ky nhanh (EtOAc 0-70%/Hexan). LC-MS dugc tinh cho
C15H13BrCINs (M+H)*: m/z = 363,0; tim dugc 363,0.

Budc 9: N-(3-clo-2-metylphenyl)-2-metyl-7-vinylpyrido[3,2-d]pyrimidin-4-amin
Wl
/ N

Cl
Lam sach bing N cho hdn hop gém 7-brom -N-(3-clo-2-metylphenyl)-2-
metylpyrido[3,2-d]pyrimidin-4-amin (250 mg, 0,687 mmol), 4,4,5,5-tetrametyl-2-
vinyl-1,3,2-dioxaborolan (159 mg, 1,03 mmol), tetrakis(triphenylphosphin) paladi(0)
(79 mg, 0,069 mmol) va kali phosphat (365 mg, 1,72 mmol) trong tert-butanol (3,4 ml)
va nuée (3,4 ml) va déng kin. Khudy hdn hop tao thanh ¢ 100 °C trong 3 git. Lam ngudi
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hdn hop phan tmg sau d6 chiét bang etyl axetat. Rira cdc 16p hitu co da duge gdp lai
bang nudc mudi, 1lam kho trén MgSOs, loc va ¢6 dudi ap sut giam. Phan cin tho duge
st dung tryc tiép trong budc tiép theo ma khong can tinh ché tiép. LC-MS dugc tinh
cho C17H16CINg (M+H)": m/z =311,2; tim dugc 311,2.

Buéc 10: 4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-carbaldehyt
n=(

Y HNQ

Cl
Nap vao lo nho cac chit N-(3-clo-2-metylphenyl)-2-metyl-7-vinylpyrido[3,2-
d]pyrimidin-4-amin (214 mg, 0,689 mmol), THF (5,5 ml), thanh khudy va nuée (1,4
ml). Thém natri periodat (736 mg, 3,44 mmol) tiép d6 1a osmi tetroxit (4% trong
luong/trong lugng trong nude, 270 ul, 0,034 mmol) vao dung dich nay. Sau khi khuay
6 nhigt do trong phong trong 1 gid, dap tit phan ng bang dung dich natri thiosulfat
trong nudc bdo hoa. Sau do chiét hdn hop nay bang DCM, va rira céc 16p hitu co da
duogc gop lai béng nudce, nudc mudi, lam khd trén MgSOs, loc, va co trong chdn khong.
Phin cin thd dugc st dung truc tiép trong budce tiép theo ma khéng can tinh ché tiép.

LC-MS dugec tinh cho CisH14CINsO (M+H)+: m/z = 313,1; tim dugc 313,1.

Buéc 11: (R)-1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-

=

z Cl
OH

yl)metyl)pyrolidin-3-ol

Khudy hdn hop gom  4-((3-clo-2-metylphenyl)amino)-2-metylpyrido[3,2-
d]pyrimidin-7-carbaldehyt (215 mg, 0,687 mmol) va (R)-pyrolidin-3-0l (71,9 mg, 0,825
mmol) trong DCM (4,6 ml) & nhiét do trong phong trong 30 phut. Sau do6, thém natri
triaxetoxyborohydrua (219 mg, 1,03 mmol) vao. Khudy tiép hdn hop nay & nhiét do
trong phong trong 1 gio. Dap t4t phan ung bang dung dich NH4OH trong nuéc, chiét
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bang DCM. Gop pha hitu co lai va lam kho trén MgSO4. Sau khi loc, ¢6 dung dich DCM
va tinh ché phan cin bang sic ky nhanh (MeOH 0-12% /DCM) thu dugc san phim mong
mubn. LC-MS duoc tinh cho CaoH23CINsO (M+H)*: m/z = 384,2; tim duoc 384,2.

Budc 12: (R)-5-formyl-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril

A

=0
Y 0 wd
/l N (0] CN
HOWMS N AN 1

Lam sach bang N cho hdn hop gdm (R)-1-((4-((3-clo-2-metylphenyl)amino)-2-
metylpyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol (229 mg, 0,597 mmol), 5-
formyl-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-7-carbonitril (Buwcc 7: 255 mg, 0,657 mmol), clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(I) (47,0 mg, 0,060 mmol) va kali phosphat (317 mg, 1,493 mmol)
trong nude (1,0 ml) va 1,4-dioxan (5,0 ml) va sau d6 dong kin. Khudy phan tmg nay &
100 °C trong 2 gio. Lam nguoi phan Gng dén nhiét do trong phong. Pha lodng hén hop
phan ting bing DCM va H20. Téch céc 16p. Chiét 16p nuée ba 1an bang DCM. Lam kho
16p hitu co trén MgSOs, loc va c6 thu dugc phan cin tho, phan cin nay duge st dung
tryc tiép trong budc tiép theo ma khong can tinh ché tiép. LC-MS duogc tinh cho
C36H32N703 M+H)*: m/z = 610,3; tim dugc 610,4.

Buéc 13:  Axit  (R)-1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Khudy hén hop gdm (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril (16 mg, 0,026 mmol) va tert-butyl piperidin-4-
carboxylat (9,7 mg, 0,052 mmol) trong DCM (500 uL) & nhiét d6 trong phong trong 2
git. Sau d6, thém natri triaxetoxyborohydrua (16,7 mg, 0,079 mmol) vao. Khuéy tiép
hdn hop ndy & nhiét d6 trong phong trong 1 gio. Xt ly phan tmg béng axit trifloaxetic
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(404 pL, 5,25 mmol) va khudy & nhiét d6 trong phong trong 30 phut. Sau khi lam bay
hoi céac chét d& bay hoi, pha lodng phin cn trong MeOH sau d6 tinh ché bang HPLC
diéu ché (pH = 2, axetonitril/nudc+TFA) thu dugc mudi TFA mong mudn. LC-MS dugc
tinh cho C4HsiNsOs (M+H)": m/z = 723,3; tim duge 723,3. 'H NMR (500 MHz,
DMSO0) § 9,08 (s, 1H), 8,38 (d, J= 9,5 Hz, 2F), 8,19 (d, J= 7,1 Hz, 1H), 8,10 (s, 1H),
7,65 — 17,55 (m, 2H), 7,48 (d, J = 6,8 Hz, 1H), 7,42 (t, J=7,7 Hz, 1H), 7,18 (d, J= 7.5
Hz, 1H), 4,72 (s, 2H), 4,59 — 4,41 (m, 3H), 3,76 — 3,20 (m, 6H), 3,09 — 2,90 (m, 2H),
2,56 (s, 3H), 2,49 (s, 3H), 2,48 (s, 1H), 2,39 — 2,25 (m, 1H), 2,14 — 2,02 (m, 2H), 1,96
(s, 3H), 1,96 — 1,86 (m, 1H), 1,80 — 1,68 (m, 2H).

Vidu?2

Axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

RSl Wd

Buéc 1: (R)-1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-

CO,H

yl)metyl)-3-metylpyrolidin-3-ol

NJ\lN
7
HO N >N

Hop chét nay duoc diéu ché bang cach st dung céc quy trinh twong tu nhu duge mo
ta cho Vidu 1, Budc 11 v6i (R)-3-metylpyrolidin-3-ol thay cho (R)-pyrolidin-3-ol. LC-
MS duoc tinh cho C21H2sCINsO (M+H)™: m/z = 398,2; tim dugc 398,2.

Budc 2: (R)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-

metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-

carbonitril
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Hop chét nay dugc didu ché bang cach st dung céac quy trinh trong ty nhu duge mod
ta cho Vi du 1, Budce 12 véi (R)-1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-
d]pyrimidin-7-yl)metyl)-3-metylpyrolidin-3-ol (Budc I) thay cho (R)-1-((4-(3-clo-2-
metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol . LC-MS
duoe tinh cho C37H34N703 (M+H)"™: m/z = 624,3; tim dugc 624,3.

Budc 3: Axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido
[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Hop chit nay dugc didu ché bang cach sir dung cac quy trinh twong ty nhu dugce
md ta cho Vidu 1, Bude 13 v6i (R)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
ylbenzo[d]oxazol-7-carbonitril (Buéc 2) thay cho (R)-5-formyl-2-(3'-(7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phén tng va
pha loang phan cin v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu dugce san phém mong mudn & dang mudi TFA. LC-MS duoc
tinh cho C43HasNsO4 (M+H)": m/z = 737,4; tim duoc 737.4.
Vidu3
Axit (S)-1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

1 NQ
A N,{{
SO oo

" N ~UN

Budc 1:  (S)-1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-

CO,H
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yl)metyl)-3-metylpyrolidin-3-ol

p
JeUoann

Hop chét nay dugc diéu ché bang cach sir dung céc quy trinh twong ty nhu duge mo
ta cho Vidu 1, Bude 11 v6i (S)-3-metylpyrolidin-3-ol thay cho (R)-pyrolidin-3-ol. LC-
MS duge tinh cho C21HasCINsO (M+H)™: m/z = 398,2; tim dugc 398,2.

Budce 2: (S)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-

J\ -
Aokt

/
HO\C\ 3 N O ©N
mON AN 1

Hop chét nay dugc didu ché bing cach st dung cac quy trinh tuong tu nhu dugc md

carbonitril

ta cho Vi du 1, Buéc 12 véi (S)-1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-
d]pyrimidin-7-yl)metyl)-3-metylpyrolidin-3-ol (Budc 1) thay cho (R)-1-((4-(3-clo-2-
metylphenylamino)-2-metylpyrido[3 ,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol. LC-MS
duoc tinh cho C37H34N703 (M+H)"™: m/z = 624,3; tim dugc 624,3.

Bude 3: Axit (S)-1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido
[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Hop chét nay duoc didu ché bang céch st dung cac quy trinh tuong tw nhu duge
md ta cho Vi du 1, Bude 13 véi (S)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril  (Budc 2) thay cho (R)-5-formyl-2-(3'-(7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va
pha lodng phan cin véi MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
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axetonitril/nudc+TFA) thu duge san phém mong mubn & dang mubdi TFA. LC-MS duoc

tinh cho C43HasNgO4 (M+H)": m/z = 737.4; tim duogc 737.4.

Vidu4

Axit (S)-1-((7-xyano-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

1 NG
N/IN O Nd
/
=z
HO/TN x~_N

Budse 1: (S)-2-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-

CO,H

yl)metylamino)propan-1-ol

NJ\|N
4
HO/Y A

Hop chét nay dugc diéu ché bang cach sir dung c4c quy trinh twong tu nhu dugc md
ta cho Vi du 1, Buédc 11 véi (S)-2-aminopropan-1-ol thay cho (R)-pyrolidin-3-ol. LC-
MS duogce tinh cho C1oH23CINsO (M+H)™: m/z = 372,2; tim duoc 372,2.

Bude 2: (S)-5-formyl1-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-

carbonitril
A -~
SPeUY.
/
=
H N O N
N x_N
<Y

Hop chét nay duoc didu ché bang cach str dung cac quy trinh tuong tu nhu duge mo
ta cho Vi du 1, Budc 12 véi (S)-2-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-
d]pyrimidin-7-yl)metylamino)propan-1-ol (Buéc 1) thay cho (R)-1-((4-(3-clo-2-

58

58/105



45108

metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol. LC-MS
duoc tinh cho C3sH32N703 (M+H)"™: m/z = 598,3; tim duoc 598,3.

Budc 3: Axit (S)-1-((7-xyano-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Hop chét nay duoc diéu ché bang cach str dung céc quy trinh twong tw nhu duoc
mé td cho Vi du 1, Bubc 13 vé6i (S)-5-formyl-2-(3'-(7-((1-hydroxypropan-2-
ylamino)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril  (Budéc 2) thay cho (R)-5-formyl-2-(3'-(7-((3-
~ hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va
pha loing phan cin véi MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2
axetonitril/nuéc+TFA) thu duoc san phdm mong mudn & dang mudi TFA. LC-MS duoc
tinh cho C41H43NgOs (M+H)": m/z = 711,3; tim duoc 711,3.

Vidu5
Axit (S)-1-((7-xyano-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-

d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Lo

Buée 1: (S) 1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-

P

CO,H

yl)metylamino)propan-2-ol

HO
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Hop chét nay dugc diéu ché bang cach sir dung céc quy trinh tuong tu nhu duge md
ta cho Vi du 1, Bude 11 véi (S)-1-aminopropan-2-ol thay cho (R)-pyrolidin-3-ol. LC-
MS duoc tinh cho C19H23CINsO (M+H)"™: m/z = 372,2; tim dugc 372,2.

Buée 2: (S)-5-formyl-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril

s AL

Hop chit nay duogc didu ché bang cach st dung céc quy trinh twong tu nhu dugc mo
ta cho Vidu 1, Buéc 12 véi (S)-1-((4-(3-clo-2-metylphenylamino)-2-metylpyrido[3,2-
d]pyrimidin-7-yl)metylamino)propan-2-ol (Buéc 1) thay cho (R)-1-((4-(3-clo-2-
metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol. LC-MS
duoc tinh cho C3sH3:N703 (M+H)™: m/z = 598,3; tim dugc 598,3.

Bude 3: Axit (S)-1-((7-xyano-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Hop chét nay duge diéu ché bing cach st dung cac quy trinh twong tu nhu dugc
md ta cho Vidu 1, Bude 13 véi (S)-5-formyl-2-(3'-(7-((2-hydroxypropylamino)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
7-carbonitril (Budc 2) thay cho (R)-5-formyl-2-(3'-(7-((3-hydroxypyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hgp phan tmg va pha lodng phén cin
v&i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu
duoc san phim mong mudn & dang mudi TFA. LC-MS dugc tinh cho CaiH43NgO4
(M+H)": m/z =711,3; tim duoc 711,3.

Vidu 6
Axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
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yl)metyl)pyrolidin-3-carboxylic

)L‘ NG
g Pe N,d

~ N O CN
HOW SN AN

Khudy hdn hop gdm (R)-53-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril (Vi du 1, Buée 12: 16 mg, 0,026 mmol), axit (R)-

CO,H

pyrolidin-3-carboxylic (6,0 mg, 0,052 mmol) va trietylamin (7,3 uL, 0,052 mmol) trong
DCM (500 pL) & nhiét do trong phong trong 2 gid. Sau d6, thém natri
triaxetoxyborohydrua (16,69 mg, 0,079 mmol) vao. Khudy tiép hdn hop nay & nhiét do
trong phong trong 1 gio. Pha lodng hdn hop phén ting trong MeOH sau d6 tinh ché bang
HPLC diéu ché (pH = 2, axetonitril/ nuéc+TFA) thu dugc san phim mong muén & dang
mubdi TFA. LC-MS duoc tinh cho C4iHaiNsO4 (M+H)*: m/z = 709,3; tim duoc 709,3.

Vidu7

Axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic

COH

. o
NN N

Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu dugc
md ta cho Vi du 6 v6i (R)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
7-carbonitril (Vi du 2, Budc 2) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hén hgp phéan tng va pha lodng phan cin
v6i MeOH va sau d6 tinh ché bang HPLC didu ché (pH = 2, axetonitril/nugc+TFA) thu
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duge san phim mong mudn ¢ dang mudi TFA. LC-MS dugc tinh cho C42H43NgO4
(M+H)*: m/z = 723,3; tim dugc 723,3.

Vidu8

Axit (R)-1-((7-xyano-2-(3'-(7-(((S)-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic

COH

A

‘@
8 ) N,d
HO\C\ Z l H © CN
\\‘\. N \ N

Hop chit nay dugc didu ché bang cach st dung cc quy trinh tuong tu nhu dugc
mb ta cho Vi duy 6 véi (S)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
7-carbonitril (Vi du 3, Budc 2) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan g va pha loang phan cin
v&i MeOH va sau do tinh ché bing HPLC diéu ché (pH = 2, axetonitril/nu¢c+TFA) thu
duoc san phém mong mubn & dang mudi TFA. LC-MS duoc tinh cho C4H43NgO4
(M+H)": m/z = 723,3; tim dugc 723,3.

Vidu9

Axit (R)-1-((7-xyano-2-(3'-(7-(((S)-1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic

CO,H
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Hop chit nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu dugce
mé ta cho Vi du 6 véi (S)-5-formyl-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-
carbonitril (Vi du 4, Bud6c 2) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hén hgp phan ing va pha loding phan cin
v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu
duoc san phim mong muén & dang mudi TFA. LC-MS dugc tinh cho CaoH41NgO4
(M+H)*: m/z = 697,3; tim dugc 697,3.

Vidu 10

Axit (R)-1-((7-xyano-2-(3'-(7-(((S)-2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic

CO,H

X

'S
e N/d
=
iESesnncal
N N
HO

Hop chat nay duoc didu ché bang cach sir dung cac quy trinh twong tw nhu duge
md td cho Vi du 6 v6i (S)-5-formyl-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-
carbonitril (Vi du 5, Bude 2) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-bipheny1]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va pha loang phan cin
v6i MeOH va sau d tinh ché bing HPLC diéu ché (pH = 2, axetonitril/nu¢c+TFA) thu
duoc san phém mong mubn & dang mudi TFA. LC-MS duoc tinh cho CaoHa1NgO4
(M+H)": m/z = 697,3; tim dugc 697,3.

Vidu 11
Axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
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yl)metyl)-3-metylpyrolidin-3-carboxylic

N/L

Khudy hdn hop gdbm (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-yl)metyl)-2-

\COZ

metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril (Vi du 1, Bude 12: 16 mg, 0,026 mmol), axit (R)-3-
metylpyrolidin-3-carboxylic (6,8 mg, 0,052 mmol) va trietylamin (7,3 pL, 0,052 mmol)
trong DCM (500 pL) & nhiét d6 trong phong trong 2 gid. Sau do, thém natri
triaxetoxyborohydrua (16,7 mg, 0,079 mmol) vao. Khudy tiép hdn hop nay & nhiét do
trong phong trong 1 gio. Pha lodng hdn hop phan tng trong MeOH sau d6 tinh ché bang
HPLC diéu ché (pH = 2, axetonitril/ nuéc+TFA) thu duge san phim mong mudn & dang
mudi TFA. LC-MS duoc tinh cho C4H4NgOs (M+H)*: m/z = 723,3; tim dugc 723,3.
'H NMR (600 MHz, DMSO) & 9,87 (s, 1H), 8,77 (d, /= 1,7 Hz, 1H), 8,15 (d, J= 7.3
Hz, 1H), 8,10 (s, 1H), 7,95 (s, 1H), 7,90 — 7,81 (m, 2H), 7,55 (t, J= 7,7 Hz, 1H), 7,44
(d, J= 6,9 Hz, 1H), 7,36 (t, /= 7,8 Hz, 1H), 7,06 (d, J= 7,3 Hz, 1H), 4,21 (dt, /= 6,3,
3,6 Hz, 1H), 3,87 — 3,80 (m, 1H), 3,79 — 3,72 (m, 2H), 3,72 — 3,66 (m, 1H), 2,92 (d, /=
9,1 Hz, 1H), 2,71 (dd, J = 9,6, 6,1 Hz, 1H), 2,65 (q, J = 8,0 Hz, 1H), 2,62 — 2,54 (m,
2H), 2,48 — 2,46 (m, 6H), 2,46 — 2,43 (m, 1H), 2,38 (dd, /= 9,6, 3,5 Hz, 1H), 2,33 -
2,26 (m, 2H), 2,05 — 1,99 (m, 1H), 1,98 (s, 3H), 1,60 — 1,50 (m, 2H), 1,24 (s, 3H).

Vidu 12

Axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)-3-metylpyrolidin-3-carboxylic

CO,H

HO
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Hop chét nay duogc didu ché béng cach st dung cac quy trinh twong tu nhu duoc
moé ta cho Vi du 11 vdéi (R)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril (Vi du 2, Budc 2) thay cho (R)-5-formyl-2-(3'-((7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hgp phan
{mg va pha loging phan cin véi MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu duoc san phdm mong muén & dang mubi TFA. LC-MS dugc

tinh cho C43HssNgOs (M+H)™: m/z = 737.4; tim duoc 737,4.

Viduy 13

Axit (R)-1-((7-xyano-2-(3'-(7-(((S)-3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
ylmetyl)-3-metylpyrolidin-3-carboxylic

A N
A s,
| |
HO\C\ ~ N ° o
\\‘C N NS N

Hop chét nay duoc diéu ché bang cach st dung cac quy trinh tuong tu nhu duoc

COH

md ta cho Vi du 11 véi (S)-5-formyl-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril (Vi du 3, Budc 2) thay cho (R)-5-formyl-2-(3'-((7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan
ung va pha lodng phan can véi MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu duge san pham mong mubn & dang mudi TFA. LC-MS dugc

tinh cho C43HasNgO4 (M+H)™: m/z = 737,4; tim dugc 737,4.

Vidu 14
Axit (R)-1-((7-xyano-2-(3'-(7-(((S)-1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
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yl)metyl)-3-metylpyrolidin-3-carboxylic

WCO,H
N
A

2 0L
]
7
H T N OCN
N AN
HO/\r

Hop chét nay dugc didu ché bang cach st dung céc quy trinh tuong ty nhu duge
md ta cho Vi du 11 vdéi (S)-5-formyl-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-
carbonitril (Vi du 4, Buéc 2) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va pha lodng phan cin
v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu
duoc san phém mong mudn & dang mubi TFA. LC-MS duogc tinh cho CaiHa3NsO4
M+H)*": m/z =711,3; tim dugc 711,3.

Vidu 15

Axit (R)-1-((7-xyano-2-(3'-(7-(((S)-2-hydroxypropylamino)metyl)-2-metylpyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-3-
metylpyrolidin-3-carboxylic

.
NAlN Nl

Hop chét nay dugc diéu ché bang cach sir dung cic quy trinh trong tw nhu dugc

COH

md td cho Vi du 11 véi (S)-5-formyl-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-
carbonitril (Vi du 5, Budc 2) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va pha loang phan cin
v6i MeOH va sau d6 tinh ché bing HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu
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dugc san phdm mong mudn & dang mudi TFA. LC-MS dugc tinh cho CaiH43N3gO4
(M+H)": m/z = 711,3; tim dugc 711,3.

Vidul6

Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

CHF2 COzH

N/ N
HO"

Buéc 1: 7-brom -2-(diflometyl)-4H-pyrido[3,2-d][1,3]oxazin-4-on

CHF,
N=

Khudy hdn hop gdm axit 3-amino-5-brom picolinic (PharmBlock cat#PB0554: 645
mg, 2,97 mmol) va 2,2-difloaxetic anhydrit (4,14 g, 23,8 mmol) & 60 °C trong 3 gio.
Sau khi 1am ngudi dén nhiét d6 trong phong, loai bd cc chat d& bay hoi bang thiét bi co
quay va bom chén khong cao. Phén cin duoc st dung truc tiép cho buédce tiép theo. LC-

MS duoc tinh cho CsHaBrF2N2O2 (M+H)*: m/z = 276,9; tim dugce 277,0.

Buéc 2: 7-brom -2-(diflometyl)pyrido[3,2-d]pyrimidin-4-ol

Pong kin hdn hop gdm 7-brom-2-(diflometyl)-4H-pyrido[3,2-d][1,3]oxazin-4-on
(801 mg, 2,89 mmol) va dung dich amoni hydroxit trong nuéc, (8,0 ml, 28%) trong bng
thuy tinh thanh day va khudy & 85 °C trong 2 gio. Sau khi lam ngudi dén nhiét d6 trong
phong, sau d6 lam bay hoi dung dich nay va pha lodng lai phan cin v6i CH3CN va
toluen. Lam bay hoi huyén pht 1an nita va phan cin duge st dung trong budc tiép theo
ma khoéng can tinh ché tiép. LC-MS dugc tinh cho CsHsBrF2N3O (M+H)": m/z = 276,0;
tim duogc 276,0.
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Budc 3: 7-brom -N-(3-clo-2-metylphenyl)-2-(diflometyl)pyrido[3,2-d]pyrimidin-4-

amin
CHF,
N=(
— /N
Br \ //
N HN\Q
Cl

Thém phosphoryl clorua (1,52 ml, 16,3 mmol) vao hén hop gdm 7-brom -2-
(diflometyl)pyrido[3,2-d]pyrimidin-4-ol (san pham thd thu dugc tr Bude 2: 750 mg,
2,72 mmol), benzyltrietylamoni clorua (1238 mg, 5,43 mmol) va N,N-dietylanilin (648
ul, 4,08 mmol) trong axetonitril (13,6 ml). Khudy hdn hop nay & 75 °C trong 2 gid. Sau
d6 1am ngudi phan tmg dén nhiét do trong phong. Loai b cac chat d& bay hoi dudi 4p
suét giam.

Thém axit metansulfonic (188 pl, 2,89 mmol) vao dung dich chira 3-clo-2-metylanilin
(409 mg, 2,89 mmol) va 7-brom -4-clo-2-(diflometyl)pyrido[3,2-d]pyrimidin (phan can
& trén) trong 2-propanol (14,4 ml). Khudy hdn hop nay & 80 °C trong 2 gid. Sau d6 1am
ngudi phan tng dén nhiét d6 trong phong. Dép tat phan tng bang cach thém can than
dung dich NaHCOj trong nudc vao. Loc két tha, rira bang nude va 1lam kho bang khong
khi. Chit rén dugc st dung truc tiép cho bude tiép theo. LC-MS duoc tinh cho
CysH11BrCIF2Ns (M+H)™: m/z = 399,0; tim duoc 399,0.

Budc 4: N-(3-clo-2-metylphenyl)-2-(diflometyl)-7-vinylpyrido[3,2-d]pyrimidin-4-

amin
_<CH F,
\_/ 4
/ N HNQ
Cl

Lam sach biang Nz cho hdn hop gdm 7-brom -N-(3-clo-2-metylphenyl)-2-
(diflometyl)pyrido[3,2-d]pyrimidin-4-amin (841 mg, 2,10 mmol), 4,4,5,5-tetrametyl-2-
vinyl-1,3,2-dioxaborolan (537 pl, 3,16 mmol), tetrakis(triphenylphosphin) paladi(0)
(243 mg, 0,21 mmol) va kali phosphat (1117 mg, 5,26 mmol) trong tert-butanol (7,0 ml)
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va nuée (7,0 ml) va sau d6 khudy & 100 °C trong 3 gid. Lam ngudi phan tng dén nhiét
d6 trong phong. Pha loing hon hop phan (img bang nudc va chiét bang DCM. Lam kho
16p hitu co trén MgSOy4, loc va cd thu duoc phan cin tho, tinh ché phan cin nay bang
sic ky nhanh (EtOAc 0-30%/DCM). LC-MS duogc tinh cho C17H14CIF2Ng (M+H)™: m/z
=347,1; tim dugc 347,1.

Buéc 5 4-(3-clo-2-metylphenylamino)-2-(diflometyl)pyrido[3,2-d]pyrimidin-7-
carbaldehyt

_<CHF2
\_/ {
%
0 N HN-j;:;?
Cl

Nap vao lo nho N-(3-clo-2-metylphenyl)-2-(diflometyl)-7-vinylpyrido[3,2-
d]pyrimidin-4-amin (195 mg, 0,562 mmol), THF (4,5 ml), thanh khudy va nuée (1,1
ml). Thém natri periodat (601 mg, 2,81 mmol) tiép d6 1a osmi tetroxit (4% trong
luong/trong lugng trong nude, 221 pl, 0,028 mmol) vao dung dich nay. Sau khi Kkhudy
& nhiét do trong phong trong 1 gid, dap tit phan tmg bang dung dich natri thiosulfat
trong nude bdo hoa. Sau d6 chiét hdn hgp nay bang DCM, va rira cac 16p hiru co da
duge gdp lai bang nude, nudc mudi, lam khé trén MgSOs, loc, va cb trong chan khong.
Phin cin thd duoc sir dung truc tiép trong bude tiép theo ma khong can tinh ché tiép.

LC-MS duoc tinh cho C16H12CIFoN4O (M+H)+: m/z = 349,1; tim dugc 349,1.

Buéc 6: (R)-1-((4-(3-clo-2-metylphenylamino)-2-(diflometyl)pyrido[3,2-d]pyrimidin-
7-yDmetyl)pyrolidin-3-ol
CHF,

{Q‘
N\ 7/
LR
HO cl
Khudy hdn hop gdm 4-((3-clo-2-metylphenyl)amino)-2-(diflometyl)pyrido[3,2-

d]pyrimidin-7-carbaldehyt (101 mg, 0,290 mmol) va (R)-pyrolidin-3-o0l (30,3 mg, 0,348
mmol) trong DCM (1931 pl) & nhiét d6 trong phong trong 30 phut. Sau d6, thém natri
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triaxetoxyborohydrua (92 mg, 0,434 mmol) vao. Khudy tiép hén hop niy & nhiét d6
trong phong trong 1 gid. Dap tit phan ing bang dung dich NH4OH trong nudc va chiét
béng DCM. Gop pha hitu co lai va lam kho trén MgSO4. Sau khi loc, ¢6 dung dich DCM
thanh cgn, tinh ché phan cin nay bang sic ky nhanh (MeOH 0-12%/DCM). LC-MS
duoc tinh cho C20H21CIF2NsO (M+H)": m/z = 420,1; tim dugc 420,2.

Budéc 7:  (R)-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-5-formylbenzo[d]oxazol-7-
carbonitril

CHF,

PN

=0
PSS
/lN O ¢CN
HOW S\ N AN

Lam sach bang N2 cho hdn hop gdm (R)-1-((4-((3-clo-2-metylphenyl)amino)-2-
(diflometyl)pyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol (34,4 mg, 0,082 mmol),
5-formyl-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-7-carbonitril (Vi du 1, Budc 7: 35 mg, 0,090 mmol), clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(Il) (6,5 mg, 8,2 umol) va kali phosphat (43,5 mg, 0,205 mmol) trong
nudce (140 ul) va 1,4-dioxan (690 pl) va sau d6 dong kin. Khuay phan tmg nay & 100 °C
trong 2 gid. Lam ngudi phan Gmg dén nhiét d6 trong phong. Pha loding hdn hop phéan
{ing bang DCM va Hx0. T4ch céc 16p. Chiét 16p nuéce ba lan bang DCM. Lam khd 16p
hitu co trén MgSOs, loc va c6 thu duge phén can tho, phﬁn can nay dugc st dung truc
tiép trong budc tiép theo ma khong cdn tinh ché tiép. LC-MS dugc tinh cho
C3¢H30F2N703 (M+H)": m/z = 646,2; tim dugc 646,3.

Budc 8 Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Khudy hén hop gbébm  (R)-2-(3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-yl)-5-
formylbenzo[d]oxazol-7-carbonitril (9,5 mg, 0,015 mmol) va tert-butyl piperidin-4-
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carboxylat (5,45 mg, 0,029 mmol) & nhiét d§ trong phong trong 2 gio. Sau d6, thém
natri triaxetoxyborohydrua (9,36 mg, 0,044 mmol) vao. Khudy hdn hop nay ¢ nhiét d6
trong phong trong 1 gio. Sau do, thém axit trifloaxetic (300 uL) vao hdn hop nay va
khudy trong 30 phut. Lam bay hoi cac chét d& bay hoi va pha lodng phan cin véi MeOH
va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu duge san
phdm mong mudn & dang mu6i TFA. LC-MS dugc tinh cho C42HaiFa2NgOa (M+H)": m/z
= 759,3; tim duoc 759,6. 'H NMR (500 MHz, DMSO) 8 10,63 (s, 1H), 9,13 (s, 1H),
8,52 (d, J=2,0 Hz, 1H), 8,39 (d, /= 1,6 Hz, 1H), 8,19 (dd, J= 7,9, 1,5 Hz, 1H), 8,11
(d, J=2,1 Hz, 1H), 7,64 (dd, J = 8,1, 1,3 Hz, 1H), 7,59 (t, /= 7,7 Hz, 1H), 7,49 (dd, J
=17.5,1,5Hz, 1H), 7,41 (t, J= 7,8 Hz, 1H), 7,16 (dd, /= 7,6, 1,3 Hz, 1H), 6,74 (t, J =
54,5Hz, 1H), 4,85 — 4,65 (m, 2H), 4,58 — 4,40 (m, 3H), 3,74 — 3,00 (m, 8H), 2,78 — 2,54
(m, 1H), 2,50 (s, 3H), 2,32 — 1,91 (m, 5H), 1,95 (s, 3H), 1,79 — 1,67 (m, 1H).

Vidu 17
Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic
\c O,H
HF2

Houoﬂ Wd

Hop chét nay duogc didu ché bang cach sir dung cac quy trinh twong ty nhu dugc
md td& cho Vi du 6 vé&i (R)-2-(3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-y1)-5-
formylbenzo[d]oxazol-7-carbonitril (Vi du 16, Budc 7) thay cho (R)-5-formyl-2-(3'-((7-
((3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan
g va pha lodng phan cn véi MeOH va sau d6 tinh ché bang HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu duge san phdm mong mudn & dang mudi TFA. LC-MS duge

tinh cho C41H39F2N3O4 (M+H)*: m/z = 745,3; tim dugc 745,3.
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Vidu 18

Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic

\ooz
CHF,

PN

St

Hop chét nay duoc diéu ché bang cach st dung céc quy trinh twong tu nhu duge
moé t& cho Vi du 11 vé6i (R)-2-(3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-yl)-5-
formylbenzo[d]oxazol-7-carbonitril (Vi du 16, Budc 7) thay cho (R)-5-formyl-2-(3'-((7-
((3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan
g va pha lodng phan cén v6i MeOH va sau do tinh ché bang HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu duge san phém mong mubn & dang mudi TFA. LC-MS duoc

tinh cho C42Ha1F2N3O4 (M+H)": m/z = 759,3; tim duoc 759,6.

Vidu 19

Axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

j:\Fe’ COZH

N/N

HO"

Bude 1: (R)-5-formyl-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-

yl)benzo[d]oxazol-7-carbonitril
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Fs

@JCN* Wd

Hop chét nay dwoc diéu ché bing cach sir dung céc quy trinh twong tu (Bude 1-
7) nhu dugc md ta cho Vi du 16 voi trifloaxetic anhydrit thay cho 2,2-difloaxetic
anhydrit trong Budc 1. LC-MS dugc tinh cho C3sH2oF3N703 (M+H)™: m/z = 664,2; tim
duoc 664,2.

Budce 2: Axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Hop chét nay dugc diéu ché bing cach st dung céc quy trinh twong tu nhu dugc
md td cho Vi du 1, Budc 13 véi (R)-5-formyl-2-(3'-(7-((3-hydroxypyrolidin-1-
yDmetyl)-2-(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril (Budc 1) thay cho (R)-5-formyl-2-(3'-(7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan g va
pha lodng phan cin véi MeOH va sau d6 tinh ché bang HPLC didu ché (pH = 2
axetonitril/nude+TFA) thu dugc san pham mong mubn & dang mudi TFA. LC-MS duoc

tinh cho C42Hs0F3NsO4 (M+H)": m/z = 777,3; tim duoc 777,3.

Vidu 20
Axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic
CO,H
CFs,

N

Hop chat nay duoc didu ché bang cach st dung cac quy trinh twong ty nhu dugce
md ta cho Vi du 6 véi (R)-5-formyl-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
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(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril (Vi du 19, Budc 1) thay cho (R)-5-formyl-2-(3'-(7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va
pha lodng phan cin v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu dugc san phdm mong mudn & dang mudi TFA. LC-MS duge

tinh cho C41H3sF3NgOs (M+H)": m/z = 763,3; tim dugc 763,3.

Vidu 21

Axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic

WCOH
CF,

A

)
QO N,{{
/| N (6] CN
HOUS U N AN 1

Hop chét nay dugc diéu ché bang cach sir dung cac quy trinh twong ty nhu dugce
md ta cho Vi du 11 véi (R)-5-formyl-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-7-carbonitril (Vi du 19, Budc 1) thay cho (R)-5-formyl-2-(3'-(7-((3-
hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va
pha lodng phin cin v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu dugc san pham mong mubn & dang mudi TFA. LC-MS duoc
tinh cho C4HaoF3NsO4 (M+H)": m/z = 777,3; tim dugc 777,3.

Viduy 22

Axit (8)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic
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N o
. N CN
HO N AN

Hop chét nay dugc diéu ché bang cach sir dung cac quy trinh twrong tu nhu dugc
mo ta cho Vi du 6 véi axit (S)-pyrolidin-3-carboxylic thay cho axit (R)-pyrolidin-3-
carboxylic va (R)-2-(3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-yl)-5-formylbenzo[d]oxazol-7-
carbonitril (Vi du 16, Bu6c 7) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d] pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hgp phan ing va pha lodng phan cin
v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu
dwoc san pham mong mudn & dang mubi TFA. LC-MS duoc tinh cho C41H30F2NsO4
(M+H)": m/z = 745,3; tim dugc 745,3.

Vidy 23

Axit (S)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic

/\f_,co -H

CHF, NS

N

—N
S HeUBsY
| |
) /| N 0 CN
HO! NoASON 1

Hop chét nay duge didu ché bang cach sir dung céc quy trinh twong tw nhu duge
md ta cho Vi du 6 v6i axit (S)-3-metylpyrolidin-3-carboxylic thay cho axit (R)-
pyrolidin-3-carboxylic va (R)-2-(3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl) amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-yl)-5-
formylbenzo[d]bxazol-7-carbonitril (Vidu 16, Budc 7) thay cho (R)-5-formyl-2-(3"-((7-
((3-hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan
{ing va pha lofing phan can véi MeOH va sau d6 tinh ché bang HPLC diéu ché (pH =2,
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axetonitril/nudc+TFA) thu dugc san phdm mong muén & dang mudi TFA. LC-MS dugc

tinh cho C4H41F2NgO4 (M+H)*: m/z = 759,3; tim dugc 759,3.

Vidu 24

Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-4-metylpiperidin-4-carboxylic

= N 0)
. N CN
HO N AN

Hop chat nay dugc didu ché bang cach st dung cc quy trinh twong ty nhu dugc
md ta cho Vi du 16 véi tert-butyl 4-metylpiperidin-4-carboxylat thay cho tert-butyl
piperidin-4-carboxylat trong Bu6c 8. Lam bay hoi hdn hop phan ing va pha loéng phan
cin v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA)
thu duge san phAm mong mudn & dang mubi TFA. LC-MS duge tinh cho C43HasF2NsO4
(M+H)*: m/z = 773,3; tim dugc 773,3.

Vidu25
(R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[ 3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-N,N-

dimetylpiperidin-4-carboxamit

|
N 0]
. | N CN
HO N SN

Thém HATU (7,0 mg, 0,018 mmol) vao dung dich chira axit (R)-1-((7-xyano-2-(3'-
((2-(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-
yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-yl)benzo[d]  oxazol-5-yl)metyl)piperidin-4-
carboxylic (Vi du 16: 7,0 mg, 9,22 umol), dimetylamin (2,0M trong metanol, 0,014 ml)
va N, N-diisopropyletylamin (5 pl, 0,028 mmol) trong DMF (0,3 ml). Sau khi khudy hén
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hop phan tng & nhiét d6 trong phong trong 2 gio, pha lodng hdn hop phan tng bang
MeOH va sau d6 tinh ché bing HPLC diéu ché (pH = 2, axetonitril/nu¢c+TFA) thu
duge san phdm mong mudn ¢ dang mudi TFA. LC-MS duoc tinh cho CasHasF2NoO3
(M+H)": m/z = 786,4; tim dugc 786.4.

Vidu 26
(R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-N-

metylpiperidin-4-carboxamit

CHF,

0
ND_<
HN—
N/*P (] N,{{
= N o)
. r N CN
HO N AN

Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twong ty nhu dugc
mb ta cho Vi du 25 véi dung dich metylamin thay cho dung dich dimetylamin. Pha lodng
h3n hop phan tmg bing MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu dugc san phim mong muén & dang mubi TFA. LC-MS duge

tinh cho C43Ha4F2N9O3 M+H)": m/z = 772,4; tim duoc 772,3.

Vidu 27

Axit (R)-3-(1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxamido)propanoic

/I N 0 CN
HOW S N AN

Hop chét nay duge diéu ché bang cach st dung cc quy trinh twong tu nhu dugc
mb ta cho Vi du 25 véi tert-butyl 3-aminopropanoat thay cho dung dich dimetylamin.
Sau khi tao lién két amit, xtr Iy hdn hop nay véi axit trifloaxetic (0,5 mL) va khudy &

nhiét d6 trong phong trong 1 gid. Sau d6 c¢6 hdn hop phan tmg, hoa tan lai trong MeOH
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va sau do tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc +TFA) thu duge san
phim mong muén & dang mudi TFA. LC-MS duoc tinh cho CasHasF2aNoOs (M+H)": m/z
= 830,4; tim duoc 830,3.

Vidu 28

Axit (R)-1-((7-xyano-2-(3'-(2-xyclopropyl-7-(((R)-3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic

f v
e PB4
= N o)
. TN CN
HO N AN

Busc 1: (R)-2-(3'-(2-xyclopropyl-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-

WCO,H

d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-5-formylbenzo[d]oxazol-7-

i =0
N7 N O N/é §
| |
= N 0
. TN CN
HO N N

Hop chét nay dugc diéu ché bang cach st dung cac quy trinh twong tu (Budce 1-

carbonitril

7) nhu dugc md ta cho Vi du 16 v&i xyclopropancarboxylic anhydrit thay cho 2,2-
difloaxetic anhydrit trong Bude 1. LC-MS duogc tinh cho C3sH3aN703 (M+H)": m/z =
636,3; tim dugc 636,4.

Budc 2: Axit (R)-1-((7-xyano-2-(3'-(2-xyclopropyl-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic

Hop chat nay duoc didu ché bang cach sir dung cdc quy trinh tuong ty nhu duge
mdé ta cho Vi du 6 véi (R)-2-(3'-(2-xyclopropyl-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-5-
formylbenzo[d]oxazol-7-carbonitril (Buéc 1) thay cho (R)-5-formyl-2-(3'-(7-((3-
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hydroxypyrolidin-1-yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-

dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan tmg va
pha lodng phan cin véi MeOH va sau d6 tinh ché bing HPLC diéu ché (pH = 2,
axetonitril/nuéc+TFA) thu duoc san phdm mong muén & dang mubi TFA. LC-MS dugce

tinh cho Ca3H43N3O4 (M+H)": m/z = 735,3; tim duoc 735,3.

Vidu 29

Axit (R)-1-((2-(3'-(2-amino-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-7-xyanobenzo[ d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

NH, COH

-

NO’
| | /_>—<—<
. 7Y N O ©N
HO! N ~_.N H

Budc 1: N-(7-brom -4-0x0-3,4-dihydropyrido[3,2-d]pyrimidin-2-yl)axetamit
O

oy

N“ "NH
/l 0
N

Br
Khudy hén hop gdém 3-amino-5-brom picolinamit (1,88 g, 8,70 mmol) va
carbamimidic clorua hydroclorua (1,30 g, 11,31 mmol) trong sulfolan (5,44 ml) va
dimetylsulfon (5,44 ml) trong lo dong kin & 165 °C trong 5 gio. Sau khi lam ngudi dén
nhiét do trong phong, pha lodng cén than hdn hop phan tng v6i nude dé tao ra huyén
phu. Thu 14y két tia bang cach loc va rira bang nudc. Lam kho chét rdn nay trong khong
khi va chét rén dugc sir dung truc tiép ma khong cén tinh ché tiép. Khudy hdn hop gbm
chét rén & trén (685 mg, 2,84 mmol) va axetic anhydrit (13,4 ml) & 115 °C trong 8 gio.
Sau khi 1am ngu6i dén nhiét d trong phong, pha loéng hdn hop nay véi DCM va rira
béng nude. Lam kho 16p hitu co trén MgSO4, loc va ¢6 thu duge vat ligu ran, vat lidu
nay dugc sir dung truc tiép cho budc tiép theo. LC-MS duoc tinh cho CoHsBrN4O2

(M+H)": m/z = 283,0; tim duogc 283,0.

79

79/105



45108

Budc 2: 7-brom -N*-(3-clo-2-metylphenyl)pyrido[3,2-d]pyrimidin-2,4-diamin
NH,

.
5Pl

Br N

Thém POCL (397 pl, 4,26 mmol) vao hon hop gdm N-(7-brom -4-ox0-3,4-
~ dihydropyrido[3,2-d]pyrimidin-2-yl)axetamit (201 mg, 0,710 mmol),
benzyltrietylamoni clorua (323 mg, 1,420 mmol) va N,N-dietylanilin (169 ul, 1,065
mmol) trong axetonitril (3,5 ml). Khudy hdn hop nay & 75 °C trong 2 gid. Sau d6 lam
ngudi phan Gmg dén nhiét do trong phong. Loai bo cac chét d& bay hoi dudi 4p suét giam.

Thém axit metansulfonic (46,1 ul, 0,710 mmol) vao dung dich chua 3-clo-2-
metylanilin (100 mg, 0,710 mmol) va N-(7-brom -4-clopyrido[3,2-d]pyrimidin-2-
yl)axetamit (phan cin & trén) trong 2-propanol (3549 pl). Khuiy hén hop nay & 80 °C
trong 2 gi¢. Sau d6 lam ngudi phan Ung dén nhiét do trong phong. Dap tat phan tmg
bé“mg céch thém cén thin NaHCO3 dung dich trong nuée vao. Loc két tua, rira bﬁng nudc
va lam kho bang khong khi. Chét rén duge st dung truc tiép cho bude tiép theo. LC-MS
duoc tinh cho C14H12BrCINs (M+H)*: m/z = 364,0; tim dugc 364,0.

Buée 3: (R)-1-((2-amino-4-(3-clo-2-metylphenylamino)pyrido[3,2-d]pyrimidin-7-
yl)metyl)pyrolidin-3-ol
NH,

PN

1)
/l N Cl
HOWS NG AN 1

Hop chét nay dugc diéu ché bang cach sit dung cac quy trinh twong tu (Budc 4-
6) nhu duoc mo ta cho Vi du 16 véi 7-brom -N*-(3-clo-2-metylphenyl)pyrido[3,2-
d]pyrimidin-2,4-diamin thay cho 7-brom -N-(3-clo-2-metylphenyl)-2-
(diflometyl)pyrido[3,2-d]pyrimidin-4-amin trong Buéc 4. LC-MS duoc tinh cho
C19H2CINgO (M+H)": m/z = 385,2; tim duoc 385,2.

Budc 4: tert-butyl 1-((7-xyano-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDphenyl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylat
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N

Khuéy hdn  hop gé)m 5-formyl-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)benzo[d]oxazol-7-carbonitril (Vi du 1, Budc 7: 684 mg, 1,76
mmol) va tert-butyl piperidin-4-carboxylat (392 mg, 2,11 mmol) trong DCM (7,0 ml) &
nhiét do trong phong trong 2 gid. Sau do, thém natri triaxetoxyborohydrua (560 mg,
2,64 mmol) vao. Khudy tiép hdn hop nay & nhiét d6 trong phong trong 1 gid. Dap tat
phan tng bang dung dich NH4OH trong nudc va chiét bang DCM. Gop pha hitu co lai
va lam kho trén MgSO4. Sau khi loc, c6 dung dich DCM thanh cén, tinh ché phﬁn cin
ndy bang sac ky nhanh (EtOAc 0-20% /Hexan). LC-MS duoc tinh cho C3H41BN3Os
(M+H)": m/z = 558,3; tim dugc 558,3.

Buéc 5: Axit (R)-1-((2-(3'-(2-amino-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-7-xyanobenzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic

Lam sach bing N, cho hdn hop gém (R)-1-((2-amino-4-((3-clo-2-
metylphenyl)amino)pyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol (33,9 mg, 0,088
mmol) , tert-butyl 1-((7-xyano-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzo[d]oxazol-5-yl)metyl) piperidin-4-carboxylat (54 mg, 0,097 mmol),
clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'"-amino-1,1'-
biphenyl)]paladi(Il) (6,9 mg, 8,8 pmol) va kali phosphat (46,7 mg, 0,22 mmol) trong
nudce (150 pl) va 1,4-dioxan (750 pl) va sau do khudy & 100 °C trong 3 gid. Lam ngudi
phan tmg dén nhiét d6 trong phong. Pha lodng hén hop phan tng bang DCM va Hz0.
Téch cac 16p. Chiét 16p nuéc ba 14n bang DCM. Gop 16p hitu co lai, 1am kho trén
MgSOs4, loc va cd thu duge can tho. Hoa tan phan cin nay trong DCM (1 mL) va xu ly
vé6i axit trifloaxetic (1,0 mL). Sau khi khudy & nhiét d6 trong phong trong 30 phut, lam
bay hoi hdn hop phan mg v pha loing phan cin véi MeOH va sau do tinh ché bang
HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san phim mong muén & dang
mudi TFA. LC-MS duogc tinh cho C41H4:N9O4 (M+H)": m/z = 724,3; tim dugc 724.4.
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Vidu 30

Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Budc 1: (R)-1-((4-(3-clo-2-metylphenylamino)-2-(diflometyl)pyrido[3,2-d]pyrimidin-
7-yDmetyl)-3-metylpyrolidin-3-ol
CHF,

I\
N

Hop chét nay dugc diéu ché bing cach str dung céc quy trinh twong ty nhu duge mo
ta cho Vi du 16, Budc 6 véi (R)-3-metylpyrolidin-3-ol thay cho (R)-pyrolidin-3-ol. LC-
MS duoc tinh cho C21H23CIF2NsO (M+H)™: m/z = 434,2; tim duoc 434,2.

Bude 2: Axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Hop chat nay duoc diéu ché bang cach st dung cac quy trinh twong tw nhu dugc
md ta cho Vi du 29 v&i  (R)-1-((4-(3-clo-2-metylphenylamino)-2-
(diflometyl)pyrido[3,2-d]pyrimidin-7-yl)metyl)-3-metylpyrolidin-3-ol (Bu6c 1) thay
cho (R)-1-((2-amino-4-(3-clo-2-metyl phenylamino)pyrido[3,2-d]pyrimidin-7-
yDmetyl)pyrolidin-3-ol trong Budc 5. Lam bay hoi hdn hop phan (g va pha loding phan
cin véi MeOH va sau d6 tinh ché bing HPLC diéu ché (pH = 2, axetonitril/nudc+TFA)
thu duoc san phdm mong mubn & dang mudi TFA. LC-MS duge tinh cho C43Ha3F2NgO4
(M+H)": m/z = 773,3; tim dugc 773,3.
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Vidu31

Axit (S)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Hop chét nay dugc diéu ché bang cach st dung céc quy trinh tuong ty nhu duoc
md ta cho Vi du 30 véi (S)-3-metylpyrolidin-3-ol thay cho (R)-3-metylpyrolidin-3-ol.
Lam bay hoi hon hop phén ng va pha lodng phan cian v6i MeOH va sau d6 tinh ché
bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu dugce san phdm mong mubn &
dang mudi TFA. LC-MS duoc tinh cho Ca3HasF2aNsOs (M+H)"™: m/z = 773,3; tim dugc
773,3.

Vidu 32

Axit (R)-1-((7-xyano-2-(3'-(2-(hydroxymetyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Cﬁwd

Budc 1: 7-brom -2-(hydroxymetyl)pyrido[3,2-d]pyrimidin-4(3H)-on

o

N“ "NH
/| e
N

Br
Thém 2-clo-2-oxoetyl axetat (90 mg, 0,66 mmol) ¢ 0 °C vao dung dich chwra 3-

amino-5-brom picolinamit (142 mg, 0,657 mmol) trong THF. Khuiy hdn hop nay &
nhiét do trong phong cho dén khi LCMS cho thiy phan ting hoan thanh. Sau d6, thém
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tir tir nude vao hdn hop nay. Loc va thu hoi két tiia, rira bang lugng nho nude va CH3CN.,
Sau khi lam kho trong khong khi, chat rén duoc str dung truc tiép.

Khudy hdn hop gém chit ran & trén va amoni hydroxit (dung dich trong nudc,
28%, 1,7 ml, 12,04 mmol) trong 6ng thuy tinh day & 85 °C trong 2 gid. Sau khi lam
ngudi dén nhiét d6 trong phong, lam bay hoi dung dich nay va pha lodng lai phﬁn can
v6i CH3CN va toluen. Lam bay hoi huyén phu lan nita va st dung phan cin cho budc
tiép theo ma khong can tinh ché tiép. LC-MS dugc tinh cho CsH7BrN3O2 (M+H)": m/z
=256,0; tim dugc 256,1.

Buéce 2: 7-brom -2-((tert-butyldimetylsilyloxy)metyl)pyrido[3,2-d]pyrimidin-4(3H)-on

TBDMSO:L

N“ "NH
/I o
N

Br
Thém tert-butyldimetylsilyl clorua (120 mg, 0,795 mmol) vao dung dich chira 7-

brom -2-(hydroxymetyl)pyrido[3,2-d]pyrimidin-4(3H)-on (185 mg, 0,722 mmol) va
imidazol (73,8 mg, 1,084 mmol) trong DMF (4817 pnl). Khudy hon hop nay & nhiét do
trong phong trong 2 gid. Sau d6 c¢6 hdn hop nay va tinh ché phan can bang sic ky nhanh
(EtOAc 0-20%/Hexan) thu dugc san phim mong mubn. LC-MS dugc tinh cho
C1aH2:1BrN302Si (M+H)*": m/z = 370,1; tim duoc 370,1.

Budce 3: 7-brom -2-((tert-butyldimetylsilyloxy)metyl)-N-(3-clo-2-
metylphenyl)pyrido[3,2-d]pyrimidin-4-amin
TBDMSO

)

Thém metansulfonyl clorua (85 pl, 1,09 mmol) & 0 °C vao hdn hop gbm 7-brom
-2-((tert-butyldimetylsilyloxy)metyl)pyrido[3,2-d]pyrimidin-4(3H)-on (201 mg, 0,54
mmol) va DIEA (190 pl, 1,09 mmol) trong DCM (2,2 ml). Khuy hdn hop nay & nhiét
do6 trong phong trong 3 giod. Sau do, thém 3-clo-2-metylanilin (100 mg, 0,71 mmol) vao
hén hop nay va khudy tiép hon hop twong tmg & nhiét do trong phong qua dém. Pha
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logng hén hop nay véi DCM va sau do rira bang nude. Lam kho dung dich DCM trén
MgSO4 va loc. C6 dich loc. Tinh ché phan cin bang sic ky nhanh (EtOAc 0-40%
/Hexan). LC-MS duoc tinh cho C2iHzsBrCIN4OSi (M+H)": m/z = 493,1; tim duoc
493.1.

Budc 4: Axit (R)-1-((2-(3'-(2-((tert-butyldimetylsilyloxy)metyl)-7-((3-
hydroxypyrolidin-1-yl)metyl) pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl1)-7-xyanobenzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

TBDMSO N\—)"COZH

2 ) N,d
Q o
HO™ N N

Hop chét nay duoc diéu ché bang cach st dung cac quy trinh twong tu (Cac bude
9-13) nhu dugc mé ta cho Vi du 1 véi 7-brom -2-((tert-butyldimetylsilyloxy)metyl)-N-
(3-clo-2-metylphenyl)pyrido[3,2-d]pyrimidin-4-amin (Buéc 3) thay cho 7-brom -N-(3-
clo-2-metylphenyl)-2-metylpyrido[3,2-d]pyrimidin-4-amin. Sau khi hoan thanh, dung
dich phan ung duoc st dung truc tiép cho budc tiép theo. LC-MS duoc tinh cho
CasHs7N305Si M+H)": m/z = 853,4; tim dugc 853,4.

Buéc 5: Axit (R)-1-((7-xyano-2-(3'-(2-(hydroxymetyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

Thém trietylamin trihydroflorua (411 pl, 60 equiv.) ¢ nhiét 46 trong phong vao
dung dich phan Gng & trén (Budc 4). Khuay tiép hdn hop nay & nhiét do nay trong 1 gid.
Sau d6 c6 hon hop phan tng va pha lodng phan cin v6i MeOH va sau d6 tinh ché bang
HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu duge sin pham mong mubn & dang
mudi TFA. LC-MS duoc tinh cho C4H43NgOs (M+H)*: m/z = 739,3; tim duge 739,5.

Vidu 33

Axit (R)-1-((7-xyano-2-(3'-(3-(((R)-3-hydroxypyrolidin-1-yl)metyl)-6-metyl-1,7-
naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)pyrolidin-3-carboxylic
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WCOH

'S
A Q
| |
=z
Ho\"C\ l H ° CN
N N

Bu&c 1: 5-brom -N-tert-butyl-3-(2-oxopropyl)picolinamit

Br

Thém butyllithi (2,5 M trong hexan, 12,79 ml, 32,0 mmol) ¢ -40 °C trong m6i
trudng khi N2 vao dung dich chira diisopropylamin (3,42 ml, 24,0 mmol) trong THF (10
mL). Khudy hdn hop nay & nhiét d6 nay trong 5 phtt. Sau d6, thém dung dich 5-brom -
N-(tert-butyl)-3-metylpicolinamit (2,71 g, 10,0 mmol) trong THF (2 mL) vao. Khudy
phan Ung nay ¢ -40 °C trong 30 phut truée khi lam 4m dén -10 °C. Sau d6, thém hdn
hop trén vao etyl axetat (1,17 ml, 12,0 mmol) trong THF (6 mL) & -40 °C ddng thoi
khudy. Sau khi thém, khudy tiép phan ting va lam 4m dén 1én dén -10 °C. Sau d6 dap tat
phén tmg bang cich bd sung dung dich NH4Cl vao. Sau d6 chiét hdn hop nay ba lan
b?mg DCM. Gop pha hitu co lai va lam kho trén MgSO4 va loc. C6 dich loc va tinh ché
phin cin bang sic ky nhanh bang cach st dung EtOAc/Hexan (0-25%) thu dugc san
phém mong mubn. LC-MS duge tinh cho C13HisBrN202 (M+H)": m/z=313,1; tim duoc
313,1.

Budce 2: 3-brom -6-metyl-1,7-naphtyridin-8-ol

N
|
z | OH

N
Br

Gia nhiét hdn hop gém 5-brom -N-(tert-butyl)-3-(2-oxopropyl)picolinamit (716
mg, 2,29 mmol) va amoni axetat (1762 mg, 22,86 mmol) trong axit axetic (1,8 ml) dén

108 °C va khudy & & nhiét d6 nay trong 12 gid. Lam ngudi phan ing dén nhiét do trong
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phong. Thém nudce vao dé tao ra két tia. Loc huyén phu nay va thu 14y chit rén d sir

dung truc tiép. LC-MS duoc tinh cho CoHsBrN,O (M+H)": m/z =239,0; tim dugc 239,1.

Bude 3: (R)-1-((8-(3-clo-2-metylphenylamino)-6-metyl-1,7-naphtyridin-3-

2N
|
HO" N SN

Hop chit nay dugc didu ché bang cach sir dung céc quy trinh tuong tu (Céc budce 3-

yl)metyl)pyrolidin-3-ol

6) nhu duge md ta cho Vi du 16 v6i 3-brom -6-metyl-1,7-naphtyridin-8-ol (Budc 2) thay
cho 7-brom -2-(diflometyl)pyrido[3,2-d]pyrimidin-4-ol. LC-MS dugc tinh cho
C21H24CIN4O (M+H)*: m/z = 383,2; tim dugc 383,3.

Bude 4: (R)-5-formyl-2-(3'-(3-((3-hydroxypyrolidin-1-yl)metyl)-6-metyl-1,7-
naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril

=0
) ) N,{?
=
HO“'C\ - oo
N N

Hop chét nay dugc didu ché bang cach str dung céc quy trinh tuong tu nhu dugce
md ta cho Vi du 1, Budc 12 vdi (R)-1-((8-(3-clo-2-metylphenylamino)-6-metyl-1,7-
naphtyridin-3-yl)metyl)pyrolidin-3-ol  (Buéc 3) thay cho (R)-1-((4-(3-clo-2-
metylphenylamino)-2-metylpyrido[3,2-d]pyrimidin-7-yl)metyl)pyrolidin-3-ol. LC-MS
duoc tinh cho C37H33N6O3 (M+H)": m/z = 609,3; tim dugc 609,4.

Bude 5: Axit (R)-1-((7-xyano-2-(3'-(3-(((R)-3-hydroxypyrolidin-1-yl)metyl)-6-metyl-
1,7-naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
ylhmetyl)pyrolidin-3-carboxylic

Hop chét nay duoc diéu ché bang cach sir dung cac quy trinh trong tu nhu dugce
md ta cho Vi du 6 véi (R)-5-formyl-2-(3'-(3-((3-hydroxypyrolidin-1-yl)metyl)-6-metyl-
1,7-naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-7-carbonitril
(Buéc 4) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-yl)metyl)-2-
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metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hgp phan tung va pha loéng phan cin
v&i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu
duoc san phdm mong mudn & dang mudi TFA. LC-MS dugc tinh cho C42HaaN704
(M+H)*: m/z = 708,3; tim dugc 708,3.
Vidu 34
Axit  (R)-1-((7-xyano-2-(3'-(6-(diflometyl)-3-(((R)-3-hydroxypyrolidin-1-yl)metyl)-
1,7-naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-3-
metylpyrolidin-3-carboxylic
WCOH
CHF,

o S S

Budc 1: (R)-2-(3'-(6-(diflometyl)-3-((3-hydroxypyrolidin-1-yl)metyl)-1,7-naphtyridin-
8-ylamino)-2,2'-dimetylbiphenyl-3-yl)-5-formylbenzo[d]oxazol-7-carbonitril

CHF,

PP vNe]

Hop chit nay duogc diéu ché bang cch st dung cac quy trinh twong tu (Cdc budc
1-4) nhu dugc md ta cho Vi du 33 véi metyl 2,2-difloaxetat thay cho etyl axetat. LC-MS
duoc tinh cho C37H31F2N¢O3 M+H)": m/z = 645,2; tim dugc 645,2.

Bude 2: Axit (R)-1-((7-xyano-2-(3'-(6-(diflometyl)-3-(((R)-3-hydroxypyrolidin-1-
yl)metyl)-1,7-naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-
yl)metyl)-3-metylpyrolidin-3-carboxylic

Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong ty nhu dugc
md ta cho Vi du 11 véi (R)-2-(3'-(6-(diflometyl)-3-((3-hydroxypyrolidin-1-yl)metyl)-
1,7-naphtyridin-8-ylamino)-2,2'-dimetylbiphenyl-3-yl)-5-formylbenzo[d]oxazol-7-
carbonitril (Budc 1) thay cho (R)-5-formyl-2-(3'-((7-((3-hydroxypyrolidin-1-yl)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
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yl)benzo[d]oxazol-7-carbonitril. Lam bay hoi hdn hop phan Gmg va pha lodng phan cin
v6i MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu
dwoc san phdm mong mubn & dang mudi TFA. LC-MS dugc tinh cho C43H4F2N704
(M+H)": m/z = 758,3; tim dugc 758,3.

Vidu A. Thit nghiém lién két huynh quang phén giai theo thoi gian ddng nhit (HTRF)
cta PD-1/PD-L1

Céc thir nghiém dugc tién hanh trong dia polystyren 384 giéng mau den tiéu
chudn véi thé tich cudi 1a 20 pL. Pau tién, cc chit e ché duge pha lodng theo day
trong DMSO va sau d6 duoc thém vao cac giéng cta dia trude khi bd sung cac thanh
phan phan ung khac. Nodng d6 cudi ciing cia DMSO trong thit nghiém nay 1a 1%. Cac
thtr nghi€m dugc tién hanh & 25 °C trong dung dich d&m PBS (pH 7,4) v6i Tween-20
0,05% va BSA 0,1%. Protein PD-L1 tai td hop ctia nguoi (19-238) véi thé His & dau
cung C dugc mua tir hing AcroBiosystems (PD1-H5229). Protein PD-1 tai t6 hop cla
nguoi (25-167) voi thé Fc tai d4u cubi C ciing duoc mua tir hdng AcroBiosystems (PD1-
H5257). Cac protein PD-L1 va PD-1 duoc pha lodng trong chat dém thir nghiém va 10
uL dung dich dugc thém vao cac giéng cuia dia. C4c dia dugc ly tAm va céc protein dugce
0 trude voi cic chit e ché trong 40 phut. Sau khi @, thém 10 uL chat dém phat hién
HTRF cung véi khéng thé khang IgG clia ngudi duge danh dau bang Europi cryptat
(PerkinElmer-AD0212), dic hidu déi véi khang thé Fe va khang thé khang His dugc
lién hop vé6i SureLight®-Allophycoxyanin (APC, PerkinElmer-AD0059H). Sau khi ly
tam, dia duoc u & 25 °C trong 60 phut trudce khi doc trén dau doc dia PHERAstar FS (ty
1€ 665nm/620nm). Néng d6 cubi trong thir nghiém 1a PD1 - 3 nM, PD-L1 10 nM, europi
khang thé khéng IgG ngudi 1 nM va khéng thé khang His-Allophycoxyanin 20 nM.
Viée xéc dinh ICso duge thuc hién bing cach chinh hop duong cong ctia hoat tinh ddi
chiing theo phin trdm so v6i logarit ctia ndng do chit e ché bang cach st dung phan

mém GraphPad Prism 5.0.

Vi du B. Thr nghiém Phosphataza chita mién ving 2 ddng nhéat Src (SHP)
Céc té bao U20S8/PD-L1 (DiscoveRx Corporation) dugc nudi trong moi truong
5A ctia McCoy ¢6 bd sung FBS 10%, Puromyxin 0,25 pg/ml. Sau khi loai bo m6i truong

nudi cdy, mdi trudong té bao duoc thay thé bang moéi trudng thir nghiém (moi truong
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RPMI1640 v6i FBS 1%). Sau d6 céc té bao U20S/PD-L1 duge thém vio dia thir nghiém
day trong subt mau den 384 giéng (Pia nudi ciy mdé CELLCOAT®, Greiner Bio-One)
& mat do 5000 t& bao mdi giéng trong 20 pL moi trudong thir nghiém. Céc hop chat thir
nghiém dugc chuan bi biang cich pha lodng theo ddy trong DMSO va 125 nL hop chat
dAu tién duoc chuyén vao giéng cta dia 384 giéng REMP (Thermofisher) nhd may xir
Iy chét long ECHO (Labcyte) sau d6 bo sung 27,5 uL moi trudmg thir nghiém. 5 puL hop
chit /giéng trong moi truong thir nghiém duoc chuyén vao dia t bao véi DMSO 0,05%
trong thir nghiém cubi & ndng do 0,25 pM. Céc té bao Jurkat-PD-1-SHP (DiscoveRx
Corporation) dugc nudi cdy trong mdi truong RPMI1640 da duoc bb sung FBS 10%,
Hygromycin B 250 pg/ml, G418 500 pg/ml. Sau khi thay moéi truong nudi cAy bang moi
trudng thir nghiém, 5.000 té bao Jurkat-PD-1-SHP trong 20 pL dugc cip phat cho mdi
giéng. Pia thir nghiém dugc 1 & 37 °C, CO; 5% trong 2 gid trude khi 2,5 uL thude thir
PathHunter 1 (DiscoveRx Corporation) duoc thém vao mdi giéng. Dia thir nghiém dugce
lic trong 1 phut & tde dd 350 vong/phiit trong bong t61, sau d6 bd sung 10 pL thude thir
PathHunter 2 (DiscoveRx Corporation). Tin hi¢u phat quang hoa hoc dugc ghi lai béng
dau doc TopCount (Perkin Elmer) sau khi 0 & nhiét d0 trong phong trong 1 gio. Giéng
¢6 DMSO duoc ding lam d6i chiung duong va giéng khong chira té bao dugc str dung
lam d8i ching 4m. Viée xac dinh ICso dugc thuc hién bang cach chinh hop dudng cong
ctia hoat tinh dbi chung theo phin tram so v6i logarit ctia ndng do hop chat bang cach

str dung phan mém GraphPad Prism 6.0.

Vi du C. Thit nghiém yéu td hat nhan cua céc té bao T dugc hoat héa (NFAT)

Céc té bao PD-L1 aAPC/CHO-K 1cells (Promega) dugc duy tri trong méi truong
F-12 ¢6 bd sung FBS 10%, Hygromyxin B 200 pg/ml, Geneticin 250 pg/ml (G418). Cac
t& bao hiéu Gng Jurkat-PD-1-NFAT (Promega) dugc nudi cdy trong moi trudng RPMI
1640 da duoc bd sung FBS 10%, Hygromyxin B 100 pg/ml, G418 500 pg/ml. Méi
trudmg nudi cdy clia cac té bao PD-L1 aAPC/CHO-K 1 déu tién duoc thay thé bang moi
truong thit nghiém (moi truong RPMI1640 véi FBS 1%). Sau do cac té bao PD-L1
aAPC/CHO-K1 duoc thém vao dia thir nghiém cé day trong sudt mau tring 384 giéng
(Pia nudi cay md CELLCOAT®, Greiner Bio-One) vi mat do 8000 té bao mdi giéng
trong 10 uL. mdi truong thir nghiém. Cac hop chit thir nghiém duoc chudn bi bang cach
pha lodng theo ddy trong DMSO va 0,8 uL. hop chit thir nghiém dAu tién dugc chuyén
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vao dia 384 giéng REMP (Thermofisher) nho may PlateMate Plus (Thermofisher) sau
d6 bd sung 50 pL moi trudng thir nghiém. 5 uL hop chét trong méi truong thir nghidém
duge chuyén vao dia té bao véi DMSO 0,4% trong thir nghiém cubi & ndng dd 2 pM.
Sau khi loai bo moi trudong nudi céy, 10.000 té bao hiéu ung Jurkat-PD-1-NFAT trong
5uL moi trudong thir nghiém dugce cap phat cho mdi giéng. Pia thir nghiém dugc 4 & 37
°C, CO2 5% trong 24 gid. Sau khi dia thor nghiém duoc cin bang dén nhiét d6 trong
phong trong 15 phut, 20uL thudc thir Bio-Glo™ (Promega)/giéng duoc thém vao. Sau
khi 0 8 phat & nhiét d6 trong phong, mic phat quang duge doc béng dau doc vi dia
Pherastar (BMG Labtech). S6 1an cam tng (FOI) dugc tinh toan dwa trén ty 1€ phat
quang dugc chudn hoa theo céc giéng DMSO trong mdi dia th nghiém. Phén trim cam
ting t6i da duoc bao cdo dya trén ty 1¢ gitta FOI cao nhét cia mdi hop chét va FOI t6i
da ctia hop chit dbi chimg trong mdi dia thir nghiém. Giéng c6 DMSO dugc dung lam
dbi chung Am va giéng c6 chita hop chit d6i chimg v6i FOI cao nhét duge st dung lam
d6i chimg dwong. Viée x4c dinh EC50 dugce thuc hién bang cach chinh hop dudng cong
clia hoat tinh d6i chimg theo phan tram so véi logarit ctia ndng d6 hop chat bang cach

sit dung phan mém GraphPad Prism 6.0.

Vi du D. Thit nghiém néi bao héa mau toan phan PD-L1

Dé x4c dinh muc d6 ndi bao héa PD-L1 trong mau toan phﬁn clia nguodi, mau
nguoi binh thudng (Biological Specialty Corp, Colmar. PA) duoc u trong diéu kién c6
hodc khong ¢ khoang néng d6 ctia cac hop chét thir nghiém va interferon y ctia ngudi
1 ng/ml (R & D Systems Inc. Minn. MN) trong dia 96 giéng “2ml chit dém phong bé
thtr nghiém” (Corning, Corning NY) trong 18-20 gio ¢ 37°C. Sau d6, mau duge nhuém
béng PD-L1 (MIHI, eBioscience; hodac BD Biosciences San Jose, CA), CD14 (Life
Technologies, Carlsbad, CA) trong 30 phut trong bong t61 & nhiét d6 trong phong. Cac
té bao mau toan phan/hong cAu duoc dung giai/cd dinh (chdt dém dung giai BD
Biosciences) trong 5 phut ¢ 37°C trong bong t61 va sau do ly tim 6 téc do 1600
vong/phut trong 5 phut. Cac té bao dugc tao huyén phu lai trong chat dém nhudém (BD
Bioscience, San Jose, CA) va duoc chuyén vao dia ddy tron 96 giéng (Corning). Cac té
bao dugc dan trén cong CD14 + (BD Biosciences) va mirc d¢ biéu hién PD-L1 dugc xac
dinh bang cuong d6 huynh quang trung binh (MFI) (BD LSRFortessa ™ X-20). Vigc

xéc dinh ICso dwoc thuc hién bang cach chinh hop dudng cong ctia mitc d6 dbi chimg
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theo phin tram so véi logarit cua ndng dd hop chit bang cach st dung phin mém

GraphPad Prism 7.0.

Vidu E. Céc thr nghiém dugc dong hoc in vivo ¢ chudt, khi va cho

D&i véi cac thir nghiém duge dong hoc in vivo, cac hop chat thr nghiém duorc sir
dung cho chudt Sprague Dawley duc, cho beagle duc, hodc khi Cynomolgus duc va cai
béng céach tiém tinh mach hodc dua qua miéng béng dng thong. Déi véi lidu tiém tinh
mach, cac hop chat thir nghiém dugc dung theo 1idu 0,5 dén 1 mg/kg bang cach sir dung
cong thirc ché phim dimetylaxetamit 10% (DMAC) trong nuéc mudi di axit héa bang
cach tiém bolus tinh mach cho chuét va truyén tinh mach trong 5 phut hogc 10 phut cho
ché va khi theo twong Gng. D41 véi viée ding liéu qua dudng miéng, cac hop chat thir
nghiém dugc dung theo lidu tir 1,0 d&n 3,0 mg/kg st dung DMAC 5% trong
metylxenluloza 0,5% trong dung dich dém xitrat (pH 3,5). Cac mau méau duoc thu lay
trude khi cho dung lidu va cac mdc thoi gian khéc nhau t1 da 24 gidr sau khi dung liéu.
T4t ca cac mAu mau dugc thu liy bang cach st dung EDTA lam chét chéng dong mau
va duoc ly tim d& 14y mau huyét tuong. Céc ndng d6 huyét twong clia cac hop chat thir
nghiém dugc x4c dinh bang phuong phép LC-MS. Nong d6 trong huyét tuong do dugce
duoc st dung dé tinh toan cac thong s6 PK theo phuong phéap khong ngin tiéu chuin
béng st dung chuong trinh phan mém Phoenix® WinNonlin (phién ban 7.0, Pharsight
Corporation).

G chudt va khi, caxet dung lidu 1én dén sau hop chit thir nghiém dugce thuc hién

dé thu duoc céc thong s6 PK so bo.

ViduF. Két qua

Céc hop chat theo séng ché, nhu duoc minh hoa trong cac Vi du 1-34, dugc danh
gi4 trong mdi thir nghiém lién két HTRF PD-1/PD-L1 (Vi du A), thit nghiém SHP (Vi
du B), thit nghiém NFAT (Vi du C), va thir nghiém ni bao hda mau toan phﬁn (Vidu
D). C4c ngudng cho cac khoang gia tri quan sat dugc trong mdi thir nghiém duoc thé
hién. Két qua thu dugc d6i véi cac hop chit duoc thir nghiém dugc thé hién trong Bang
1.

Céc ngudng + ++ +++
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Thtr nghiém lién

két HTRF ICso >10 dén <= > 100 dén <=
(nM) <=10nM 100 500
Thir nghiém SHP >10 dén <= > 100 d¢én <=
ICso (nM) <=10nM 100 500
Thir nghiém
NFAT >10 dén <= > 100 dén <=
ECso (nM) <=10 nM 100 500

Thtr nghiém ndi
bao hoa mau toan

phan
ICso (nM)ICso >10dén <=  >100dén <=
(nM) <=10nM 100 500
Bang 1
Lién két NFAT Mau toan phan (24
HTRF SHP ECso gio)
Vidu I1Cs0 (nM) ICso (nM)| (nM) 1Cs0 (nM)

1 - -+ ++ oo
2 + + ++ ++
3 + + ++ ++
4 + + ++ ++
5 + ++ ++ +++
6 - - ++ ++
7 + + ++ ++
8 + + ++ ++
9 + + ++

10 + + ++

11 + + ++ ++
12 + + ++ ++
13 + + ++ ++
14 + + ++ ++
15 - + ++

16 + + + ++
17 - -~ ++ ++
18 - - ++ ++
19 + + ++ ++
20 + + ++ ++
21 + + ++ ++
22 + ++ ++
23 + + ++
24 + ++ ++
25 + ++ ++
26 + + ++
27 + ++ ++
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28 + ++ ++ +4++
29 + + ++ ++
30 + + + ++
31 + + + ++
32 + ++ ++
33 + + + ++
34 + + +++

Cac phuong 4n stra d6i khac nhau ctia sang ché, ngoai nhitng phuong an duoc
md ta trong ban mo ta nay, s& dé dugc nhén biét d6i véi ngudi c6 hiéu biét trung binh
trong linh vurc nay tir phan mo ta trén ddy. Nhitng phuong 4n stra d6i nhu vay ciing dugc
du dinh nam trong pham vi cla yéu cau bao ho dudi day. Moi tai liéu tham khao, bao
gdm nhung khong giéi han & tat ca cac bang séng ché, don dang ky sang ché va céc an
phdm cong bd duoc trich dan trong don séang ché nay dugc dua toan bd ndi dung vao
day bang cach vién dan.

Don sang ché yéu ciu quyén loi ctia Don Tam thoi s6 62/650,821, ndp ngay 30
thang 3 nam 2018; va Don Tam thoi cua Hoa Ky s6 62/687,964, ndp vao ngay 21 thang

6 nam 2018, mdi tai liéu duge dua vao day bang cach vién din toan bo ndi dung.
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YEU CAU BAO HOQ

1. Hop chét c6 Cong thirc (I'):

R5
RZ N@

X R

XN CH; N

| |

R N Mg :
@)

hodc mudi dugc dung hodc chit ddng phan lap thé ctia ching, trong do:

vong A la azetidinyl, pyrolidinyl hodc piperidinyl;

XMaN;

R! 12 metyl hoic halo;

R? 1a Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl, Ci4 haloalkoxy, Cs.6 xycloalkyl, Cs-s
xycloalkyl-Ci.2 alkyl-, OH, NHa, -NH-C1.4 alkyl, -N(C;-4 alkyl)2, heteroxycloalkyl c6 4 dén
6 canh hodc heteroxycloalkyl-Ci-2 alkyl- ¢6 4 dén 6 canh, trong d6 heteroxycloalkyl c6 4
dén 6 canh va heteroxycloalkyl-Ci.2 alkyl- c6 4 dén 6 canh mdi nhom c6 mot hodc hai
nguyén tir khéc loai 13 thanh phan vong duge chon tir O va N, va trong d6 Ci4 alkyl, Ci4
alkoxy, Ci.s xycloalkyl, Css xycloalkyl-Ci2 alkyl-, -NH-Ci4 alkyl, -N(Ci4 alkyl),
heteroxycloalkyl c6 4 dén 6 canh va heteroxycloalkyl-Ci- alkyl- ¢6 4 dén 6 canh cta R?
mdi nhém tly v duoc thé bang 1 hodc 2 nhém thé ddc 1ap duge chon tir halo, CN va OH;

R?® duoc chon tr (R)-3-hydroxy-3-metylpyrolidin-1-yl, (S)-3-hydroxy-3-
metylpyrolidin-1-yl, (R)-3-hydroxypyrolidin-1-yl, (S)-3-hydroxypyrolidin-1-yl, (R)-2-
hydroxy-2-metyl-etylamino, (S)-2-hydroxy-2-metyl-etylamino, (R)-2-hydroxy-1-metyl-
etylamino va (S)-2-hydroxy-1-metyl-etylamino;

R*1a H hogc Ci3 alkyl; va

R’ 1a C(O)OH, C(O)N(CH3)2, C(O)NH(CHj3), hodc C(O)NH(CH2).C(O)OH.

2. Hop chét theo diém 1 c¢6 Cong thie (D):
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COOH
R2 N@

X R*
XT7N CH; N
I |
R N P R
@

hozic mudi duoc dung hoic chét déng phan lap thé cua chung, trong do:

vong A 1a azetidinyl, pyrolidinyl hodc piperidinyl;

X'aN;

R! 12 metyl hodc halo;

R? 1a Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl, Ci4 haloalkoxy, Cs.s xycloalkyl, Cs.
xycloalkyl-Ci. alkyl-, OH, NH,, -NH-C .4 alkyl, -N(Ci-4 alkyl),, heteroxycloalkyl c6 4 dén
6 canh hodc heteroxycloalkyl-Ci-2 alkyl- ¢6 4 dén 6 canh, trong d6 heteroxycloalkyl c6 4
dén 6 canh va heteroxycloalkyl-Ci- alkyl- c6 4 dén 6 canh mdi nhém c6 mot hoic hai
nguyén tir khéc loai 1a thanh phan vong dugc chon tir O va N, va trong d6 Ci4 alkyl, Ci.4
alkoxy, Cs.s xycloalkyl, Cs.s xycloalkyl-Ci2 alkyl-, -NH-Ci4 alkyl, -N(Ci4 alkyl),
heteroxycloalkyl c6 4 dén 6 canh va heteroxycloalkyl-Ci- alkyl- c6 4 dén 6 canh ctia R
mdi nhém tuy y duoc thé b:‘?lng 1 hodc 2 nhém thé ddc 1ap dugc chon tir halo, CN va OH;

R?® duoc chon tr (R)-3-hydroxy-3-metylpyrolidin-1-yl, (S)-3-hydroxy-3-
metylpyrolidin-1-yl, (R)-3-hydroxypyrolidin-1-yl, (S)-3-hydroxypyrolidin-1-yl, (R)-2-
hydroxy-2-metyl-etylamino, (S)-2-hydroxy-2-metyl-etylamino, (R)-2-hydroxy-1-metyl-
etylamino va (S)-2-hydroxy-1-metyl-etylamino; va

R*1a H hoic Ci.3 alkyl.

3. Hop chét theo diém 1 hodc 2, hodc mubi duge dung hozc chét déng phén lap thé cua

ching, trong d6 vong A 1a pyrolidinyl.

4. Hop chét theo diém 1 hozc 2, hoic mudi duge dung hodc chit ddng phéan 1ap thé cta
chung, trong d6 vong A 1a piperidinyl.
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5. Hop chit theo diém 1, hoic mudi dugc dung hodc chéat dong phan 1ap thé cta ching,

*

A +R°

trong do R* dugc chon tr 4-carboxypiperidin-1-yl, 3-carboxypyrolidin-1-yl, 3-
metyl-3-carboxypyrolidin-1-yl,  4-(N,N-dimetylaminocarbonyl)piperidin-1-yl, =~ 4-(N-
metylaminocarbonyl)piperidin-1-yl, va 4-(2-carboxyetylaminocarbonyl)piperidin-1-yl,

trong d6 duong lugn séng chi diém gan voi phan con lai ctia phén tir.

6. Hop chét theo diém 2, hoic mubi duoc dung hozc chit ddng phan lap thé cua ching,

~
~

A -—COOH

trong do R* duoc chon tir 4-carboxypiperidin-1-yl, 3-carboxypyrolidin-1-yl,
va 3-metyl-3-carboxypyrolidin-1-yl, trong d6 duong lugn séng chi diém gén v6i phan con

lai ctia phan tur.

7. Hop chit theo diém 2, hodc mudi dugc dung hodc chat ddng phan 1ap thé cua ching,
A -—COOH

trong do R* duoc chon tir 4-carboxypiperidin-1-yl, (R)-3-carboxypyrolidin-

1-yl, (S)-3-carboxypyrolidin-1-yl, (R)-3-metyl-3-carboxypyrolidin-1-yl va (S)-3-metyl-3-

carboxypyrolidin-1-yl, trong d6 duong lugn soéng chi diém gén v6i phan con lai ctia phan

tu.

8. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 7, hoic mudi duge dung hodc chét

ddng phan 14p thé cta chung, trong d6 R! 13 CH3 hoc CL.

9. Hop chit theo diém bat ky trong sd cac diém tlr 1 dén 5, hodc mudi duoc dung hodc chat

ddng phan lap thé ctia chiing, trong d6 R! 1a CHs.

10. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 9, hodc mudi dugc dung hodc
chit ddng phén 1ap thé ctia chung, trong d6 R? 1a C1.4 alkyl, Ci4 alkoxy, C14 haloalkyl,
C1-4 haloalkoxy, Cs.s xycloalkyl, Cs. xycloalkyl-Ci.; alkyl-, OH, NH», -NH-C4 alkyl, -
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N(C14 alkyl), 1-azetidinyl, azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-
piperidinyl, hodc piperidin-1-ylmetyl, trong d6 Ci- alkyl, C1.4 alkoxy, Cs-¢ xycloalkyl,
Cs.6 xycloalkyl-C1. alkyl-, -NH-Ci.4 alkyl, -N(C1-4 alkyl),, 1-azetidinyl, azetidin-1-
ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl va piperidin-1-ylmetyl cua R?
mdi nhém tiy v duge thé bang 1 hodc 2 nhém thé doc 1ap duoc chon tir halo, CN va OH.

11. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9, hodc mudi duoc dung hodc
chit ddng phan l4p thé ctia ching, trong d6 R? 1a metyl, etyl, isopropyl, metoxy, etoxy,
CF;, CHF,, CFH;, OCF3, OCHF,, OCHF, xyclopropyl, xyclobutyl, xyclohexyl,
xyclopropylmetyl, xyclobutylmetyl, xyclohexylmetyl, OH, NH>, NHCH3, N(CHz3)2, 1-
azetidinyl, azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-piperidinyl hodc
piperidin-1-ylmetyl, trong d6 metyl, etyl, isopropyl, metoxy, etoxy, xyclopropyl,
xyclobutyl, xyclohexyl, xyclopropylmetyl, xyclobutylmetyl, xyclohexylmetyl, NHCHj3,
N(CHs),, l-azetidinyl, azetidin-1-ylmetyl, 1-pyrolidinyl, pyrolidin-1-ylmetyl, 1-
piperidinyl va piperidin-1-ylmetyl ctia R? mdi nhém tiy y duoc thé bang 1 hodc 2 nhém
thé doc 1ap dugc chon tir F, Cl, Br, CN va OH.

12. Hop chét theo diém bét ky trong sb céc diém tir 1 dén 9, hoic mubi duoc dung hoic
chit ddng phén 14p thé ctia chung, trong d6 R? 1a C14 alkyl hodc C14 haloalkyl, mdi nhém
trong cac nhém nay tiy v dugc thé bang 1 hodc 2 nhém thé doc 1ap duoc chon tir F, Cl, Br,
CN va OH.

13. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 9, hoac mudi duoc dung hodc
chit ddng phan 1ap thé ctia chiing, trong d6 R? 1a C1.4 alkyl hodc Ci4 haloalkyl.

14. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 9, hodc mudi duoc dung hodc
chit ddng phan 1ap thé cta ching, trong d6 R? 1a CHs, CF3, CHF2, CH(CHs),, NHa,

xyclopropyl, hodc CH2OH.

15. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 9, hodc mubi duoc dung hodc

chit ddng phan 1ap thé ctia ching, trong d6 R? 1a CHs, CF3, CHF2 hodc CH(CHa)..
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16. Hop chét theo diém bat ky trong 36 cac didm tir 1 dén 9, hoac mudi duoc dung hodc

chit ddng phan l4p thé ctia ching, trong d6 R? 1a CHs.

17. Hop chét theo diém bat ky trong 36 céc diém tir 1 dén 9, hoac mudi duoe dung hozc
chit ddng phan l4p thé cia chiing, trong d6 R? 1a CF3 hodc CHF.

18. Hop chét theo diém bét ky trong s6 cac didm tir 1 dén 9, hodc mudi duogc dung hodc

chit ddng phan l4p thé ctia ching, trong d6 R? 1a CH(CHa)o.

19. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 9, hodc mudi dugc dung hozc

chit ddng phan l4p thé cta chung, trong d6 R? 1a NHa.

20. Hop chét theo diém bit ky trong sb céc diém tir 1 dén 9, hodc mudi duge dung hozc
chit ddng phén 14p thé cia ching, trong d6 R? 14 xyclopropyl.

21. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 9, hozic mudi duoc dung hozc
chit ddng phén lap thé cia chung, trong d6 R? 1a CHOH.

22. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 21, hodic mudi duoc dung hodc
chit ddng phan 14p thé cua ching, trong d6 R3 1a (R)-3-hydroxy-3-metylpyrolidin-1-yl
hodc (S)-3-hydroxy-3-metylpyrolidin-1-yl.

23. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 21, hodc mubi duge dung hoic
chit dong phén lap thé ctia ching, trong d6 R? 1a (R)-3-hydroxypyrolidin-1-yl hoac (8)-3-
hydroxypyrolidin-1-yl.

24. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 21, hodc mubi duge dung hozc

chit ddng phéan 14p thé ctia chung, trong d6 R* 1a (R)-2-hydroxy-2-metyl-etylamino hodc
(S)-2-hydroxy-2-metyl-etylamino.
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25. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 21, hoic mudi dugc dung hoic
chét ddng phan lap thé cta ching, trong d6 R® 1a (R)-2-hydroxy-1-metyl-etylamino hodc
(S)-2-hydroxy-1-metyl-etylamino.

26. Hop chét theo diém bt ky trong s6 cac diém tir 1 dn 25, hodc mudi duoc dung hodc
chét ddng phén 1ap thé cua ching, trong d6 R* 12 H hodc CHa.

27. Hop chét theo diém bat ky trong 36 cac diém tir 1 dén 25, hozc mudi dugc dung hodc
chit ddng phén 1ap thé ctia chung, trong d6 R* 1a H.

28. Hop chét theo diém bt ky trong sd céc diém tir 1 dén 25, hozc mubi duoc dung hoic
chét ddng phan 14p thé cia chung, trong d6 R* 1a CHs.

29. Hop chét theo diém 1 ¢6 Cong thire IT:
COOH

R2 N A
PN R
N7 lN O CHs f\}/d
7
Rb@u/k” CH O oo
s (1D

hodc mudi duge dung hodc chét déng phén lap thé cta nod.

30. Hop chét theo diém 1 c6 Cong thirc III:
COOH

hodc mudi duge dung hodc chét déng phén lap thé cta no.
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31. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir:

axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit (S)-1-((7-xyano-2-(3'-(7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit (S)-1-((7-xyano-2-(3'-(7-((1-hydroxypropan-2-ylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit (S)-1-((7-xyano-2-(3'-(7-((2-hydroxypropylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit  (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxy-3-metylpyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((S)-3-hydroxy-3-metylpyrolidin-1-
yl)metyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((S)-1-hydroxypropan-2-ylamino)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((S)-2-hydroxypropylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;
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axit  (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxy-3-metylpyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((S)-3-hydroxy-3-metylpyrolidin-1-
yDmetyl)-2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((S)-1-hydroxypropan-2-ylamino)metyl)-
2-metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-(((S)-2-hydroxypropylamino)metyl)-2-
metylpyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(7-((3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic;

axit  (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)pyrolidin-3-carboxylic; va

axit  (R)-1-((7-xyano-2-(3'-(7-(((R)-3-hydroxypyrolidin-1-yl)metyl)-2-
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(triflometyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-
yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic,

hodc mudi duge dung cua nd.

32. Hop chét theo diém 1, trong do6 hop chét nay dugc chon tu:

axit (S)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yDmetyl)pyrolidin-3-carboxylic;

- axit (S)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yD)metyl)-3-metylpyrolidin-3-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)-4-metylpiperidin-4-carboxylic;

(R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)-N,N-dimetylpiperidin-4-carboxamit;

(R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)-N-metylpiperidin-4-carboxamit;

axit (R)-3-(1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)piperidin-4-carboxamido)propanoic;

axit (R)-1-((7-xyano-2-(3'-(2-xyclopropyl-7-(((R)-3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)pyrolidin-3-carboxylic;

axit (R)-1-((2-(3'-(2-amino-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido([3,2-
d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)-7-xyanobenzo[d]oxazol-5-
yl)metyl)piperidin-4-carboxylic;

axit (R)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)piperidin-4-carboxylic;
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axit (S)-1-((7-xyano-2-(3'-(2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yl)metyl)piperidin-4-carboxylic; va

axit (R)-1-((7-xyano-2-(3'-(2-(hydroxymetyl)-7-((3-hydroxypyrolidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-
5-yDmetyl)piperidin-4-carboxylic;

hodc muoi dugc dung ctia no.

33. Hop chét theo diém 1, trong d6 hop chit nay la axit (R)-1-((7-xyano-2-(3'-(2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl) metyl) pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic hoéc mudi duoc

dung cua no.

34. Hop chét theo diém 1, trong d6 hop chat nay l1a axit (R)-1-((7-xyano-2-(3'-(2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl) metyl) pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl) pyrolidin-3-carboxylic hodc mudi duoc

dung cua no.

35. Hop chét theo diém 1, trong d6 hop chat nay 1a axit (R)-1-((7-xyano-2-(3'-(2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl) metyl) pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)-3-metylpyrolidin-3-carboxylic =~ hodc

muoi dugc dung cua no.

36. Hop chit theo diém 1, trong d6 hop chit nay 13 axit (R)-1-((7-xyano-2-(3'-(2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl) metyl) pyrido[3,2-d]pyrimidin-4-ylamino)-2,2'-
dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl) piperidin-4-carboxylic hodc mubi duoc

dung cua no.

37. Hop chét theo diém 1, trong d6 hop chit nay 1 axit (S)-1-((7-xyano-2-(3'-(2-
(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-
ylamino)-2,2'-dimetylbiphenyl-3-yl)benzo[d]oxazol-5-yl)metyl)piperidin-4-carboxylic

hodc muoi dugc dung ctia no.
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38. Duoc phdm bao gdm hop chét theo diém bt ky trong s6 cac diém tir 1 dén 30, hodc
mudi duoc dung hodc chét déng phan lap thé cta nd, va ta duoc hodc chit mang duoc

dung.

39. Dugc phdm bao gdm hop chit theo didm bat ky trong s6 cc diém tir 31 dén 37, hodc

muodi duge dung cta no, va ta duge hodc chat mang dugc dung.
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