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hodc cac mudi duge dung cua chung, cac chét nay diéu bién hoat tinh cta cac thu
thé adenosin, nhu cac kiéu phu thu thé A2A va A2B, va hitu ich trong vi¢c diéu
tri cac bénh lién quan dén hoat tinh cta cac thu thé adenosin, bao gém, vi du, bénh
ung thu, cadc bénh viém, bénh tim mach va bénh thoai hoa than kinh. Sang ché

cling dé cap dén duoc pham chira cac hop chat nay.
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Linh vue k§ thuit dugc dé cap

Sang ché dé xudt cac di vong ngung tu va céc dan xudt cua céc di vong nay diéu
bién hoat tinh cia céc thu thé adenosin, nhu cac kiéu phu A2A va A2B, va hitu ich trong
viéc diéu tri cac bénh lién quan dén hoat tinh ctia céac thu thé adenosin bao gém, vi du,
ung thu, cac bénh viém, bénh tim mach, va cac bénh thoai hoa than kinh.

; Tinh trang ky thuit ciia sang ché

Adenosin 1a phéan tr tin hiéu ngbai bao c6 thé didu bién cac phan tng mién dich
thong qua nhiéu loai t& bao mién dich. Adenosin lan dau tién duogc cong nhan la chét didu
hoa sinh 1y ctia truong lyc mach vanh bdi Drury va Szent-Gyorgyu (Sachdeva, S. va Gupta,
M. Saudi Pharmaceutical Journal,2013,21,245-253), tuy nhién phai dén nim 1970 Sattin
va Rall ching minh rang adenosin didu hoa chire ning té bao thong qua sy chiém gitt cta
cac thu thé cu thé trén bé mit té bao (Sattin, A., va Rall, T.-W., 1970. Mol. Pharmacol. 6,
13-23; Hasko’, G., va déng tac gid, 2007, Pharmacol. Ther. 113, 264-275).

Adenosin déng vai tr0 quan trong trong nhiéu chic niang sinh ly khac nhau.
Adenosin tham gia vao qud trinh tdng hop axit nucleic va khi lién két v&i ba nhom photphat,
né tao thanh ATP, thanh phan khong thé thiéu ctia hé ning luong té bao. Adenosin ¢6 thé
duoc tao ra béi sy phan huy enzym cua ATP ngoai bao, hodc cling ¢6 thé duoc giai phong
tr cdc t6 bao thin kinh va té bao than kinh dém bi tén thuong bang cach di qua mang sinh
chét bi ton thuong (Tautenhahn, M. va ddng tac gia Neuropharmacology, 2012, 62, 1756~
1766). Adenosin tao ra cac tac dung dugc ly khac nhau, ca &' ngoai vi va hé than kinh trung
wong (CNS), thong qua tdc dong lén cdc thy thé cu thé nim trén mang té bao (Matsumoto,
T. va ddng tac gia Pharmacol. Res., 2012, 65, 81-90). Céc con dudng thay thé de tao
adenosin ngoai bao da dugc mo ta. Nhiing con dudng nay bao gbm viéc san xuit adenosin
tU nicotinamit dinucleotit (NAD) thay vi ATP nho hoat dong phdi hop ctia CD38, CD203a
va CD73. Viéc san xuét adenosin khong phu thudc vao CD73 ciing ¢6 thé xay ra béi cac
phosphat khac nhu phosphataza kiém hodc phosphataza ddc hiéu dbi v6i tuyén tién liét.

C6 bdn kiu phu dugc biét dén cta thu thé adenosin & nguoi bao gém thu thé A1,
A2A, A2B va A3. Al va A2A la cac thu thé ¢6 4i luc cao, trong khi A2B va A3 1a cac thu

thé c6 ai luc thap. Adenosin va cac chat chi van cta nd ¢o thé hoat dong thong qua mot
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hodc nhiéu thu thé nay va co thé diéu bién hoat tinh cua adenylat xyclaza, enzym nay chiu
trach nhiém lam ting AMP vong (cAMP). Céc thu thé khac nhau c6 tac dung kich thich va
Grc ché khac nhau ddi v6i enzym nay. Nong do cAMP ndi bao tang 1én c6 thé trc ché hoat
tinh cua cac té bao mién dich va viém (Livingston, M. va ddng tac gia, Inflamm. Res., 2004,
53, 171-178).

Thu thé adenosin A2A c¢6 thé truyén tin hiéu & ngoai vi va CNS, véi cac chét chu
van dugc phat hién 1a thudc khang viém va chit dbi khang duogc phat hién cho cac bénh
thodi hoa than kinh (Carlsson, J. va dong tac gia, J. Med. Chem., 2010, 53, 3748-3755). O
hau hét céc loai té bao, kiéu phu A2A tc ché cac muc canxi ndi bao trong khi A2B lai'téng
cudng cac mirc nay. Noi chung thu thé A2A dudng nhu tc ché phan g viém tir cac té
bao mién dich (Borrmann, T. va déng tac gia, J. Med. Chem., 2009, 52 (13), 3994-4006).

Céc thu thé A2B duogc biéu hién nhiéu trong dudng tiéu hoa, bang quang, phdi va
trén céac té bao mast (Antonioli, L. va déng tac gia, Nature Reviews Cancer, 2013, 13, 842-
857). Thu thé A2B, mic di ¢6 chu tric lién quan chat ch& dén thy thé A2A va c6 thé hoat
héa adenylat xyclaza nhung vé& mit chtrc nang lai khéc nhau. Kiéu phu nay dugc cho rang
¢6 thé st dung céc hé dan truyén tin hiéu khac ngoai adenylat xyclaza (Livingston, M. va
va déng tac gia, Inflamm. Res., 2004, 33, 171-178). Trong sb tAt ca cac thu thé adenosin,
thy thé adenosin A2B 1a thu thé c6 & luc thip dugc cho 1a cAm dudi céc dieu kién sinh 1y
va duoc hoat héa khi cac muc adenosin ngoai bao tang (Ryzhov, S. va déng tac gia
Neoplasia, 2008, 10, 987 -995). Vigc hoat héa thu thé adenosin A2B c6 thé kich thich
adenylat xyclaza va phospholipaza C thong qua viéc hoat hoa 1an lugt céc protein Gs va
Gq. Su ghép cip véi cac protein kinaza duge hoat hoa bdi tac nhan phéan bao cling da dugc
mo ta (Borrmann, T. va dong tac gia, J. Med. Chem., 2009, 52 (13), 3994-4006).

Trong hé mién dich, sy tham gia cua tin hi¢u adenosin c6 thé 1a co ché diéu hoa
quan trong ma bao vé cac md chéng lai cac phan (mg mién dich qua mac. Adenosin ¢6 thé
diéu bién tiéu cuc cac phan tng mién dich thong qua nhidu loai té bao mi&n dich, bao gdom
té bao T, té bao giét tu nhién, dai thuc bao, té bao dudi gai, t& bao mast va té bao Gre ché ¢6
ngudn gbc tir tiy (Allard, B. va ddng tac gia Current Opinion in Pharmacology, 2016, 29,
7-16).

Trong cac khdi u, con duong nay bi xdm chiém bdi mdi truong vi mo cua khéi u va

loai bd kha ning chéng khdi u cia hé mién dich, thic ddy su tién trién ctia ung thu. Trong
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mdi truong vi khéi u, adenosin chi yéu dugc tao ra tr ATP ngoai bao béi CD39 va CD73.
Nhidu loai t& bao c6 thé tao ra adenosin bang cach bicu hién CD39 va CD73. Day la truong
hop ciia té bao khéi u, té bao hi¢u tmg T, t& bao diéu hoa T, dai thye bao lién quan dén
khéi u, t& bao e ché o ngudn gbc tir dong tiy (MDSC), té bao ndi md, nguyén bao soi
lién quan dén ung thu (CAF) va té bao gde/md dém (MSC). Tinh trang thiéu oxy, viém va
céc tin hiéu e ché mién dich khac trong mdi truong vi mod khdi u c6 thé gdy ra su biéu
hién cia CD39, CD73 va san xuét adenosin sau do. Két qua 1a mirc adenosin trong khéi u
rin cao bét thuong so véi diéu kién sinh 1y binh thuong.

A2A hau hét dugc biéu hién trén cac té bao c6 ngudn gbc bach huyét, bao gbm té
bao hiéu Gmg T, té bao didu hoa T va té bao giét ty nhién. Viéc phong bé thu thé A2A ¢6
thé ngan chan cdc tin hi¢u uc ché mién dich dong dudi lam bat hoat tam thoi cac té bao T.
Cac thy thé A2B chii yéu dugc biéu hién trén céc té bao co ngudn gdc bach cau don nhan
bao gdm té bao dudi gai, dai thuc bao lién két v6i khéi u, té bao tc ché co ngudn gde tur
tuy (MDSC) va cac té bao gdc/md dém (MSC). Viéc phong bé thu thé A2B trong cdc md
hinh tién 14m sang c6 thé ngan chdn sy phat trién cua khéi u, phong bé su di can va lam
tang su trinh dién cta cac khang nguyén khéi u.

V& mit profin an toan cta su phong bé ADORA2A/ADORA2B (A2A/A2B), chudt
lam bét hoat (KO) thu thé A2A va A2B déu sdng sét, khong co bidu hién bat thuong vé
ting truéng va c6 kha nang sinh san (Allard, B. va ddng tac gia Current Opinion in
Pharmacology, 2016, 29, 7-16). Chudt A2A KO ¢6 cac muc cac xytokin gdy viém tang
chi khi thir thach v6i LPS va khong ¢6 bang ching vé tinh trang viém & gia tri duong co
s& (Antonioli, L. va déng tac gia, Nature Reviews Cancer, 2013, 13, 842-857). Chuot A2B
KO c6 sb tidu cau, hdng cau va bach cAu binh thuong nhung ting viém & gia tri duong co
s& (TNF-alpha, IL-6) ¢ chudt A2B KO nguyén so (Antonioli, L. va ddng tac gia, Nature
Reviews Cancer,2013, 13, 842-857). Viéc san XUAt qua mrc TNF-alpha va IL-6 duoc phat
hién sau khi didu tri bang LPS. Chudt A2B KO ciing cho thdy cac phan ti két dinh mach
mAau ting 1én ma lam trung gian phan Umg viém ciling nhu két dinh/cudn bach cau; ting
cuong hoat hoa té bao mast; tang nhay cadm v6i phan vé qua trung gian IgE va tang ro ri
mach mau va dong bach cau trung tinh khi thiéu oxy (Antonioli, L. va ddng tac gia, Nature

Reviews Cancer, 2013, 13, 842-857).
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T6m lai, van can phai phat trién céc phéi tir chon loc thu thé adenosin méi, nhu cho
céc kidu phu A2A va A2B, dé diéu tri cac bénh nhu ung thw, bénh viém, bénh tim mach va
bénh thoai hoa than kinh. Don sang ché nay huéng dén nhu cu nay va cdc nhu cau khac.
Ban chét ky thuit cla sing ché

Sang ché d& cap dén, ngoai trlr cdc doi twong khde, cac hgp chét c6 cong thirc (1):

Cy?
Cy’ 3
/ /X
\ 2
/N—‘R
N \ \X4
NH
~
R' (D,

hodc cac mubi duge dung cta no, trong do cac thanh phén chu thanh duoc dinh nghia &
day.

Sang ché con d& xuét cac dugc phdm chtra hop chét c6 cong thice (I), hodc mudi
dugc dung cia nd va chit mang dugc dung.

Sang ché con dé xuét cac phuwong phép trc ché hoat dong cta thu thé adenosin, bao
gdm viéc cho thy thé nay tiép xtic v6i hop chét c¢6 cong thire (T), hodc mudi duoc dung ctia
no.

Sang ché con dé xuit cac phuong phap didu tri bénh hodc rdi loan lién quan dén
biéu hién bat thuong cta thy thé adenosin, bao gém viéc st dung cho bénh nhén nay mdt
luong hitu hi€u trong diéu tri cua hop chét co6 Cong thire (I), hodc mudi dugce dung cuia no.

Sang ché con dé xuét hop chét c6 cong thire (I), hodc mudi duge dung ctia no, dé sir
dung trong phuong phap bat ky duge mo ta trong ban mo ta nay.

Sang ché con dé xudt viéc str dung hop chét c6 cong thire (I), hodc mudi duge dung
cta né, dé diu ché thudc chita bénh dé str dung theo phuong phap bat ky dugc md té trong
ban mo ta nay.

M6 ta chi tiét sang ché
Céc hop chét

Sang ché dé cap dén, ngoai trir cdc déi twong khdc, hop chét ¢ cong thuc (1):
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Cy?
cy’ 3
/ /(
N\
N—R?2
N X \X4
NH
e
R D

hoac mudi dugce dung ctia no, trong do:

X3 1a N hodc CR?;

X* 1a N hoic CRY;

Cy' duge chon tir Ce10 aryl, Cs-io xycloalkyl, heteroaryl c6 5-10 canh, va
heteroxycloalkyl ¢6 4-10 canh, trong d6 Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10
canh, va heteroxycloalkyl c6 4-10 canh cua Cy' mdi nhom tuy y duge thé bang 1, 2, 3, 4,
5, hogc 6 phin tir thé R’ duge chon doc 1ap;

Cy? dugc chon tir Ce.10 aryl, Cs.ao xycloalkyl, heteroaryl c¢6 5-10 canh, va
heteroxycloalkyl ¢6 4-10 canh, trong d6 Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10
canh, va heteroxycloalkyl c6 4-10 canh ctia Cy? mdi nhém tuy y duge thé bﬁng 1, 2,3, 4,
5, hodc 6 phin tir thé R duge chon doc lap;

R! duge chon tir H, Ci6 alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ci-6 haloalkyl, C(O)R®!,
C(O)NR®'RY!, C(O)OR™, C(=NR°HR®!, C(=NRHNRC'RY, S(O)R", va S(O):NR®'RY,
trong do Ci alkyl, Ca. alkenyl, va Ca.¢ alkynyl cta R! mdi nhém tuy y duoc thé bang 1,
2. 3, hoic 4 phén tir thé R'* dugc chon ddc 1ap;

mdi nhom Ra!, R, Re!, va R4 doc 1ap duge chon tir H, Ci.6 alkyl, Ca- alkenyl, Co.
¢ alkynyl, va Ci.¢ haloalkyl, trong d6 Ci.¢ alkyl, Co6 alkenyl, va Ca-s alkynyl cuia R?!, R,
Re!, va R4 mdi nhom tiy ¥ duge thé bing 1, 2, 3, hoc 4 phan tir thé R'* duoc chon ddc
lap;

mdi nhom Re! doc lap duge chon tr H, OH, CN, Ci.6 alkyl, Ca-6 alkenyl, C2.¢ alkynyl,
C1.¢ alkoxy, Ci.¢ haloalkyl, va Ci.¢ haloalkoxy;

mdi nhom R ddc 1ap duge chon tir OH, CN, halo, C13 alkyl, Ca-3 alkenyl, Ca.3
alkynyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, amino, Ci.3 alkylamino, va di(Ci-3

alkyl)amino;
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R? duoc chon tir H, Ci.6 alkyl, Ca. alkenyl, Ca-¢ alkynyl, Ci- haloalkyl, Cs.10 aryl,
Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci-s
alkyl-, C3-10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, (heteroxycloalkyl
¢6 4-10 canh)-Cis alkyl, C(O)RY, C(O)NR“R®, C(O)OR?, C(=NR#)R",
C(=NR2)NRZR¥, S(0):R", va S(O),NRR®, trong d6 Ci6 alkyl, Cas alkenyl, Cas
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5- 10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci- 6"
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-¢ alkyl- ctia R* mdi nhom tury y duge thé bang
1.2,3, 4, 5, hodc 6 phan tir thé R* dugc chon doc 1ap;

m3i nhém R?2, R2, R, va R%2 doc 1ap duogc chon tir H, Ci.s alkyl, Ca.6 alkenyl, Ca-
¢ alkynyl, Cis haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢ 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.o xycloalkyl-Ci.¢ alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-, trong
d6 Ci.s alkyl, Co-6 alkenyl, Ca6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs.i0 xycloalkyl-Ciss alkyl-, -
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci. alkyl- cua
R, R®2, R, va R%2, mdi nhém tiy y dugce thé bang 1, 2, 3, 4, 5, hodic 6 phén tir thé R?
dugc chon doc lap;

hoic, nhém bat ky trong s6 R? va R®, dugc gén vao cing mdt nguyén ti N, cung
v6i nguyén tir N ma ching duge gén vao, tao thanh nhém heteroxycloalkyl ¢6 4-10 canh,
trong d6 nhom heteroxycloalkyl ¢6 4-10 canh nay tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6
phén tir thé R* dugc chon doc 1ap;

mdi nhom R doc lap duoc chon tr H, OH, CN, Cis alkyl, Ci6 alkoxy, Ci-
haloalkyl, C1.¢ haloalkoxy, Ca-¢ alkenyl, va Ca-¢ alkynyl;

mdi nhom R2A doc 1ap duge chon tir D, halo, Ci6 alkyl, Ci-6 haloalkyl, C-6 alkenyl,
Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Cis alkyl-, Cs-10 xycloalkyl-Ci-s alkyl-, (heteroaryl c¢6 5-10 canh)-Ci-
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, CN, NO,, OR®!, SR*?!, NHOR™!,
C(O)RP!, C(O)NR2'R%!, C(O)NR2!(OR®!), C(O)OR™!, OC(O)RP!', OC(O)NR®'R%!,
NRZIR®?!, NRZINR?IR®!, NRZC(O)R™!, NR®2IC(O)OR®!, NRZC(O)NRZ'R®,
C(=NR%?H)RY2!, C(=NR&!)NRRE!, NR2!C(=NR2)NR2IR®!, NR&!C(=NR2)R™!,
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NR2IS(O)NRZ'R®?!,  NR2!S(O)R™', NR2IS(ORR?!,  NR2S(O)(=NR2HRP?!,
NR2IS(0),NR?'RZ!,  S(O)R?2, S(ONRZ'R®?!,  S(0)R™, S(0)NR2IR®!,
OS(O)(=NR22HRY!,  OS(0)R?!, SFs, P(O)RZIR#!,  OP(O)(ORMM)(OR™Y),
P(0)(OR™")(OR2!), va BRIZ'R¥!, trong d6 Ci. alkyl, Ca.¢ alkenyl, Ca-6 alkynyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci
alkyl-, Cs.i0 xycloalkyl-Cis  alkyl-, (heteroaryl ¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- clia R2A mdi nhém tuy y duge thé bang 1, 2, 3,
4, 5, hodc 6 phén tir thé R?® dugc chon doc 1ap;

mdi nhom R2!, RP21, Re2! va R%2! doc 1ap duge chon tir H, Ci.6 alkyl, Ci-s haloalkyl,
Cy alkenyl, Cas alkynyl, Ce.10 aryl, Cs-io xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, Cs.0 xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong
d6 C1.6 alkyl, Ca. alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.1o xycloalkyl-Ci¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- ctia
R, RP21 R va R mdi nhom tity ¥ duge thé bang 1,2, 3,4, 5, hodc 6 phdn tir thé R?®
duoc chon ddc 1ap;

hoic, nhom bat ky trong s6 R°?! va R®!, dugc gin vao cung mot nguyén tur N, cing
v6i nguyén tir N ma chung dugc gin vao, tao thanh nhém heteroxycloalkyl c6 4-10 canh,
trong d6 nhom heteroxycloalkyl ¢6 4-10 canh nay tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6
phan tir thé R?® duoc chon doc 1ap;

mdi nhém R doc 1ap duge chon tir H, OH, CN, Cus alkyl, Ci alkoxy, Ci
haloalkyl, C1.¢ haloalkoxy, C2-¢ alkenyl, va Ca-6 alkynyl;

m&inhém R2! va Re! doc lap duoc chon tir H, Ci-s alkyl, Ci.6 alkoxy, Ci-6 haloalkyl,
C1.¢ haloalkoxy, Ca-¢ alkenyl, Ca.¢ alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10
canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci6 alkyl-, Cs-10 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.¢ alkyl-;

mdi nhém RE2! va R2! doc 1ap duge chon tir H, Ci alkyl, Cis haloalkyl, Ca6
alkenyl, Ca-¢ alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
C1. alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci- alkyl-;
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mdi nhom R2! va R¥2! doc 14p duge chon tir OH, Ci.¢ alkoxy, va Ci- haloalkoxy:;

hoic nhém bét ky trong s Ri2! va R¥?! duge gén vao cting mdt nguyén tir B, clng
v4i nguyén tir B ma chung duoc gin vao, tao thanh nhom heteroxycloalkyl ¢6 5 hodc 6
canh tuy ¥ dwoc thé bing 1, 2, 3, hodc 4 phén tit thé doc 1ap duge chon tir Ci.6 alkyl va Ci.
¢ haloalkyl;

mdi nhom R2B doc 1ap duge chon tir D, halo, Ci- alkyl, C1.¢ haloalkyl, Ca-6 alkenyl,
Ca.s alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c¢6 4-10
canh, Cs-10 aryl-Cr. alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NO», OR*2, SR*??, NHOR®*?,
C(O)RY22, C(O)NR?R, C(O)NR22(OR™?), C(O)OR™*?, OC(O)RP2, OC(O)NRZR,
NRZRZ2, NRZNRZR?2, NRZC(O)R2, NR2C(0)OR®?, NR2C(O)NR2R®,
C(=NRZ2)RP2, C(=NR2)NRZR, NR22C(=NRZ)NRRE2, NRZC(=NR*?)R2,
NRZS(O)NRZRZ2,  NR2S(O)R, NR22(0),R22, NR228(O)(=NR?2)Rb2,
NR2S(O)NRZRE2,  S(O)RYZ, S(O)NRZ2R®2,  S(O)R"™2, S(0)NRZR¥,
OS(0)(=NR??)R"22, 0S(0)R"??,  SFs, P(O)R™??Re2, OP(0)(OR??)(OR22),
P(0)(ORM2)(OR22), va BRZ2R*?2, trong d6 Ci. alkyl, Ca-s alkenyl, Ca-s alkynyl, Ce.10 aryl,
Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs-10 aryl-Ci-s
alkyl-, Cs.0 xycloalkyl-Ci6  alkyl-, (heteroaryl ¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cua R?B m3i nhom tuy ¥ duoc thé bang 1, 2, 3,
hodc 4 phén tir thé R2C duge chon doc 1ap;

m&i nhom R#22, R¥22, Re22 ya R%? dgc 1ap duge chon tir H, Ci6 alkyl, Ci-6 haloalkyl,
Cys alkenyl, Cag alkynyl, Ce-10 aryl, Cs.i0 xycloalkyl, heteroaryl co 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-e alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong
d6 C1.6 alkyl, Ca-¢ alkenyl, Ca.s alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl ¢4 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl- cua
R222, RY22 Re22 v3 R%2 mdi nhom tiry y dugce thé bang 1, 2, 3, hodc 4 phén tir thé R2¢ dugc
chon ddc lap;

hoic, nhém bét ky trong s6 R%? va R%2, dugc gén vao cuing mot nguyén tir N, cung

voi nguyén to N ma chang dugc gén vio, tao thanh nhém heteroxycloalkyl c6 4-7 canh,
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trong d6 nhom heteroxycloalkyl c6 4-7 canh tuy y duoc thé bang 1, 2, 3, hodc 4 phan tir
thé R2€ duoc chon doc 1ap;

mdi nhém Re?2 doc 1ap duge chon tir H, OH, CN, Ci alkyl, Ci alkoxy, Ci-6
haloalkyl, C1.s haloalkoxy, Ca.s alkenyl, va Ca. alkynyl;

m3i nhom R?2 va R&22 doc 1ap dugce chon tir H, Ci.6 alkyl, Ci.6 alkoxy, Ci- haloalkyl,
C1.¢ haloalkoxy, Ca.6 alkenyl, Ca.¢ alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10
canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl ¢ 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi nhém RM2? va Ri22 doc 1ap duoc chon tir H, Ci alkyl, Ci- haloalkyl, Ca.
alkenyl, Ca.6 alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-10 canh)-
C1.s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci- alkyl-;

mai nhom Ri22 va R¥22 doc 1ap duogce chon tir OH, Ci.6 alkoxy, va Ci- haloalkoxy;

hodc nhom bét ky trong s6 R?2 va R¥? dugc gén vao cing mdt nguyén tir B, cung
v6i nguyén tir B ma ching dugc gén vio, tao thanh nhom heteroxycloalkyl ¢6 5 hodc 6
canh tiry ¥ duge thé bing 1, 2, 3, hodc 4 phan tir thé doc 1ap duge chon tir Cio6 alkyl va Ci.
¢ haloalkyl;

mdi nhom R2C doc 1ap duge chon tir D, halo, Ci6 alkyl, C1. haloalkyl, Ca.¢ alkenyl,
Ca.s alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce-10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, CN, NO,, OR*3, SR, NHOR™*?,
C(O)RY3, C(O)NRFR®, C(O)NRE(OR??), C(O)OR™, OC(O)RY23, OC(O)NRZR,
NRRE3, NRZNRRE, NREC(O)RY, NRZC(0)OR?, NRBC(O)NRZR®,
C(=NR)R2, C(=NRZ)NRBRES, NR3C(=NR)NR 2R, NR3C(=NR23)R2,
NRBS(O)NRPRZ,  NRZBS(O)R, NRBS(O)R™,  NRBS(O)(=NRZR,
NR3S(0),NRPRZ,  S(O)RYZ, S(O)NRZR,  S(O)R, S(0)NRZRE,
OS(O)(=ENRB)R,  OS(0)RY>,  SFs, P(O)RRES, OP(O)(ORM3)(OR%3),
P(0)(OR"™3)(OR), va BRIZR¥, trong d6 C1.6 alkyl, Ca-6 alkenyl, Ca-6 alkynyl, Cs.10 aryl,
Cs.10 xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Ci-s
alkyl-, Cs.i0 xycloalkyl-Ci¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Cis alkyl-, va
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(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cua R2C mbi nhém thy y duoc thé bang 1, 2, 3,
hodc 4 phan tir thé R?P dugce chon ddc 1ap;

mdi nhom R®23, Rb23, Re23 va R4 doc 1ap dugce chon tir H, Ci.6 alkyl, Cichaloalkyl,
Cy¢ alkenyl, Cas alkynyl, Ce10 aryl, Cs-io xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong
d6 Ci.¢ alkyl, Ca. alkenyl, Ca. alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.s alkyl- cua
R#23, R0, Re23 va R923 mdi nhom tuy y duge thé bang 1, 2, 3, hoac 4 phan tir thé R?P dugc
chon doc 1ap;

hoic, nhom bét ky trong s6 R°2 va R, duoc gén vao cuing mgt nguyén tir N, cung
v6i nguyén to N ma chang dugc gén vio, tao thanh nhom heteroxycloalkyl c6 4-7 canh,
trong d6 nhom heteroxycloalkyl c6 4-7 canh tuy y dugce thé bang 1, 2, 3, hodc 4 phan tir
thé R2P duoc chon doc 1ap;

mdi nhom R doc 1ap dugc chon tir H, OH, CN, Ci alkyl, Ci6 alkoxy, Ci6
haloalkyl, C1. haloalkoxy, Ca. alkenyl, va Ca-6 alkynyl;

m&inhém R23 va RE3 doc 1ap dugce chon tir H, Cr.6 alkyl, Ci- alkoxy, Ci.¢ haloalkyl,
C1.¢ haloalkoxy, Ca-s alkenyl, Ca. alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Ci-6 alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.s alkyl-;

m3i nhém R va R doc lap duge chon tir H, Ci alkyl, Cis haloalkyl, Ca-
alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci-6 alkyl-, Cs-10 xyéloalkyl—CLs alkyl-, (heteroaryl c6 5-10 canh)-
C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-;

mdi nhém Ri23 va R doc 1ap dugce chon tir OH, Ci-¢ alkoxy, va Ci.s haloalkoxy;

hodc nhom bét ky trong sd RZ va R duge gin vio cing mdt nguyén tir B, cung
v6i nguyén tir B ma chung dugc gén vao, tao thanh nhom heteroxycloalkyl c6 5 hodc 6
canh tuy y dugc thé béng 1, 2, 3, hodc 4 phén ttr thé doc 1ap duoc chon tir Ci¢ alkyl va Ci-
¢ haloalkyl;
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mdi nhém R2P doc 1ap dugce chon tir D, halo, Ci6 alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl,
Ca.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-Ci alkyl-, Cs.7 xycloalkyl-Cis alkyl-, (heteroaryl c6 5-6 canh)-Ci¢ alkyl-,
(heteroxycloalkyl c6 4-7 canh)-Ci- alkyl-, CN, NO», OR*, SR#24 NHOR®**, C(O)R"*,
C(O)NRZ*R?*, C(O)NR(OR**), C(O)OR#*, OC(O)R"*, OC(O)NRHR2* NRHR,
NRZNRURE4 NRC(O)RP, NRHC(O)OR™, NRZC(O)NRR2*, C(=NR2)RP2,
C(=NRZNRHR?4, NR24C(=NR)NR2R, NRC(=NR24)R",
NRS(O)NRHRZ,  NRHS(O)R, NR2S(0)R?,  NRHS(O)(=NRZ)R2,
NR4S(O)NRZREY, - S(O)R, S(ONRHR¥, S(0)R, S(O)NRR,
OS(0)(=ENRZHRY, OS(O)R™,  SFs, P(O)R™R4,  OP(O)(OR™*)(OR™Y),
P(O)(ORM)(OR ), va BRI*R**, trong d6 Ci. alkyl, Ca- alkenyl, Ca-s alkynyl, phenyl,
C3.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl ¢6 4-7 canh, phenyl-C1.6 alkyl-,
C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-6 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-
7 canh)-C1s alkyl- ciia R?P mdi nhom try y duoc thé bing 1, 2, 3, hodc 4 phan i thé R*®
duoc chon doc lap;

mdi nhom R#24, Rb24 R va R¥4 doc 1ap dugc chon tir H, Ci6 alkyl, Ci-s haloalkyl,
C».6 alkenyl, Ca.6 alkynyl, phenyl, Cs.7 Xycloélkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl
¢6 4-7 canh, phenyl-C1. alkyl-, C3.7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.6
alkyl-, va (heteroxycloalkyl ¢6 4-7 canh)-Ci-6 alkyl-, trong d6 Ci. alkyl, Ca.6 alkenyl, Ca-6
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl ¢6 4-7 canh,
phenyl-Ci. alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Cis alkyl-, va
(heteroxycloalkyl c6 4-7 canh)-C1.6 alkyl- ciia R™, RO24 R ya R¥* mdi nhom tuy y duoce
thé bing 1, 2, 3, hodic 4 phan ti thé R* dugc chon doc 1ap;

hodc, nhém bét ky trong s6 R va R%*, duoc gin vao cuing mot nguyén tr N, cung
voi nguyén tir N ma ching duge gén vio, tao thanh nhém heteroxycloalkyl c6 4-7 canh,
trong d6 nhom heteroxycloalkyl ¢6 4-7 canh tuy y duoc thé bang 1, 2, 3, hodc 4 phan tir
thé R2E duge chon doc 14p;

m3i nhém R doc 1ap duoc chon tir H, OH, CN, Ci alkyl, Ci-s alkoxy, Ci-6
haloalkyl, Ci.6 haloalkoxy, Ca-¢ alkenyl, va Ca-6 alkynyl;

mdi nhom R4 va R4 doc 1ap dugce chon tir H, Ci.¢ alkyl, Ci.6 alkoxy, Ci-6 haloalkyl,
C1.¢ haloalkoxy, Ca.s alkenyl, Ca.¢ alkynyl, phenyl, C3.7 xycloalkyl, heteroaryl ¢6 5-6 canh,
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heteroxycloalkyl ¢6 4-7 canh, phenyl-Ci.s alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6
5-6 canh)-C1.¢ alkyl-, va (heteroxycloalkyl ¢6 4-7 canh)-Ci-¢ alkyl-;

mdi nhém R"™* va R2?* doc 1ap duogc chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca-s
alkenyl, Ca.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl c6
4-7 canh, phenyl-Ci¢ alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.6
alkyl-, va (heteroxycloalkyl c6 4-7 canh)-Ci.¢ alkyl-;

mdi nhom Ri2* va R4 doc 1ap duoc chon tir OH, Ci.6 alkoxy, va Ci.¢ haloalkoxy;

hodic nhém bat ky trong sb Ri2* va R?* duge gin vao cung mdt nguyén tir B, cung
v6i nguyén tr B ma ching dugc gin vao, tao thanh nhom heteroxycloalkyl c6 5 hoac 6
canh tuy y dugc thé béng 1,2,3,hodc 4 phﬁn ttr thé doc 1ap dugc chon tr Ci-6 alkyl va Ci.
¢ haloalkyl;

mdi nhom R2E doc 1ap dugc chon tr OH, NOa, CN, halo, Ci-3 alkyl, Ca3 alkenyl,
Ca.3 alkynyl, C1.3 haloalkyl, xyano-Ci.3 alkyl, HO-Ci3 alkyl, Ci3 alkoxy-Ci-3 alkyl, Css
xycloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, amino, Ci-3 alkylamino, di(C1-3 alkyl)amino, thio,
C1.3 alkylthio, C1.3 alkylsulfinyl, Ci.3 alkylsulfonyl, carbamyl, Ci.3 alkylcarbamyl, di(Ci-3
alkyl)carbamyl,  carboxy,  Cis alkylcarbonyl, ~ Cia  alkoxycarbonyl,  Cis
alkylcarbonylamino, Ci3 alkoxycarbonylamino, Cis alkylcarbonyloxy,
aminocarbonyloxy, Ci.3 alkylaminocarbonyloxy, di(Ci- alkyl)aminocarbonyloxy, Ci-3
alkylsulfonylamino, aminosulfonyl, Ci-3 alkylaminosulfonyl, di(Ci-3 alkyl)aminosulfonyl,
aminosulfonylamino, Ci.3 alkylaminosulfonylamino, di(Ci-3 alkyl)aminosulfonylamino,
aminocarbonylamino, Cis alkylaminocarbonylamino, va di(Ci3
alkyl)aminocarbonylamino;

R3 duogc chon tir H, D, halo, OH, CN, NO2, Ci6 alkyl, Ci.¢ haloalkyl, Co-¢ alkenyl,
Ca.6 alkynyl, Ci.¢alkoxy, Ci-s haloalkoxy, Xyano-Ci3 alkyl, HO-C13 alkyl, Ci-3 alkoxy-Ci.
3 alkyl, Cs.s xycloalkyl, amino, Ci-3 alkylamino, di(C1.5 alkyl)amino, thio, Ci.3 alkylthio,
C1.; alkylsulfinyl, C1.3 alkylsulfonyl, carbamyl, C1-3 alkylcarbamyl, di(C1.3 alkyl)carbamyl,
carboxy, Ci3 alkylcarbonyl, Ci4 alkoxycarbonyl, Ci3 alkylcarbonylamino, Ci-
alkoxycarbonylamino, Cis alkylcarbonyloxy, aminocarbonyloxy, Cis
alkylaminocarbonyloxy, di(Ci-3 alkyl)aminocarbonyloxy, Ci-3 alkylsulfonylamino,
aminosulfonyl, Cis alkylaminosulfonyl, di(Ci3 alkyl)aminosulfonyl,

aminosulfonylamino, Ci; alkylaminosulfonylamino, di(Ci-3 alkyl)aminosulfonylamino,
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aminocarbonylamino, Cis alkylaminocarbonylamino, va di(Ci-3
alkyl)aminocarbonylamino;

R* dugc chon tir H, D, halo, OH, CN, NO2, C1-6 alkyl, Ci.¢ haloalkyl, C2-6 alkenyl,
Ca.6 alkynyl, Ci-¢ alkoxy, Ci-s haloalkoxy, xyano-Ci-3 alkyl, HO-C1.; alkyl, Ci.3 alkoxy-Ci-
3 alkyl, Cs.s xycloalkyl, amino, Ci.3 alkylamino, di(C1.; alkyl)amino, thio, Ci-3 alkylthio,
C1.; alkylsulfinyl, C1.3 alkylsulfonyl, carbamyl, C13 alkylcarbamyl, di(C1.3 alkyl)carbamyl,
carboxy, Ci; alkylcarbonyl, Ci.4 alkoxycarbonyl, Ci13 alkylcarbonylamino, Ci-
alkoxycarbonylamino, Cis alkylcarbonyloxy, aminocarbonyloxy, Cis
alkylaminocarbonyloxy, di(Ci-3 alkyl)aminocarbonyloxy, Ci- alkylsulfonylamino,
aminosulfonyl, Cis alkylaminosulfonyl, di(Ci-3 alkyl)aminosulfony],
aminosulfonylamino, Ci.3 alkylaminosulfonylamino, di(C13 alkyl)aminosulfonylamino,
aminocarbonylamino, Ci3 alkylaminocarbonylamino, va di(C13
alkyl)aminocarbonylamino;

mdi nhém R3 ddc 1ap duge chon tir D, halo, Ci.s alkyl, Ci.¢ haloalkyl, Co-¢ alkenyl,
Ca-6 alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci-s
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci-s alkyl-, CN, NO,, OR®, SR*, NHOR®,
C(O)R*, C(O)NR®R®, C(O)NR(OR®), C(O)OR™, OC(O)R", OC(O)NR¥R®, NR®R®,
NROSNRSRYS,  NRSC(O)RY,  NR®C(O)OR?, NRSC(O)NRSR®E,  C(=NR%)R,
C(=NR®)NR®R®, NRPSC(=NR*)NR®R®, NRSC(=NR)R, NRS(O)NRSRE,
NRES(O)RY,  NRS(0):R, NR#S(0)(=NR)R, NRSS(0)NRSR®,  S(O)R™,
S(O)NR®RE, S(0)2R”, S(0):NR®R®, OS(0)(=ENRZ)RY, 0S(0):R", SFs, P(O)RPR®,
OP(O)(ORM)(ORP), P(O)(OR™)(ORP), va BRR¥, trong d6 Ci-s alkyl, Ca.¢ alkenyl, Ca-s
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl ¢6 5-10 canh)-Ci-s
alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci-6 alkyl- ctia R’ mdi nhom tuy y duoc thé bing
1,2, 3, 4,5, hodc 6 phan ttt thé R5* duoc chon doc lap;

mdi nhom R¥, RPS, R% va R% doc 1ap duoc chon tir H, Ci alkyl, Ci-6 haloalkyl, C»-
¢ alkenyl, Cz.s alkynyl, Ce-10 aryl, Cs.i0 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cie alkyl-, Cs.i0 xycloalkyl-Cis alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl-, trong
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d6 C1.6 alkyl, Ca- alkenyl, Ca- alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cie alkyl-, Cs.io xycloalkyl-Ci.6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl- cua
R, R, R® va R mdi nhom tiry y dugc thé bang 1, 2, 3, 4, 5, hodc 6 phin tir thé R34
dugc chon ddc lap;

hoac, nhém bit ki trong s§ R va R%, duge gén vao cing mot nguyén tir N, cing
v6i nguyén tir N ma ching dugc gfin vao, tao thanh nhém heteroxycloalkyl ¢6 4-10 canh,
trong d6 nhém heteroxycloalkyl c6 4-10 canh nay tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6
phdn tir thé R** duge chon doc 1ap;

mdi nhom R doc 1ap duge chon tir H, OH, CN, Ci. alkyl, Ci alkoxy, Ci-6
haloalkyl, Ci.¢ haloalkoxy, Ca.¢ alkenyl, va Ca- alkynyl;

mdinhom R va R doc 1ap duge chon tir H, Ci6 alkyl, Ci.6 alkoxy, Ci-6 haloalkyl,
C1.6 haloalkoxy, Ca.6 alkenyl, Ca.s alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, heteroxycloalkyl ¢6 4-10 canh, Cg.10 aryl-Ci-g alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl-;

mdi nhém RM va RS doc 1ap dugce chon tir H, Ci alkyl, Ci-6 haloalkyl, Ca. alkenyl,
Ca-s alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 Xycloalkyl-Ci6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl-;

m&i nhom RIS va R¥S doc 1ap duge chon tir OH, Ci6 alkoxy, va Ci. haloalkoxy;

hodc nhém bat k¥ trong sb RI® va R¥ dugce gan vao cung mdt nguyén tir B, cing voi
nguyén tor B ma chung dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 5 hodc 6 canh
fuy ¥ dugc thé bang 1, 2, 3, hodc 4 phan ti thé doc 1ap dugc chon tir Ci alkyl va Ci
haloalkyl;

mdi nhom R doc 1ap duge chon tir OH, NO2, CN, halo, Ci. alkyl, Ca-s alkenyl,
Ca. alkynyl, Ci.6 haloalkyl, xyano-Ci.¢ alkyl, HO-Ci-¢ alkyl, Ci.6 alkoxy-Ci- alkyl, Cs.6
xycloalkyl, C1.6 alkoxy, Ci-s haloalkoxy, amino, C1. alkylamino, di(C1.¢ alkyl)amino, thio,
C1.6 alkylthio, Ci.¢ alkylsulfinyl, Ci- alkylsulfonyl, carbamyl, Ci.6 alkylcarbamyl, di(Ci-
alkyl)carbamyl,  carboxy,  Ci- alkylcarbonyl, ~ Cis  alkoxycarbonyl, — Ci-
alkylcarbonylamino, Ci-6 alkoxycarbonylamino, Ci alkylcarbonyloxy,

aminocarbonyloxy, Ci.s alkylaminocarbonyloxy, di(C1-6 alkyl)aminocarbonyloxy, Ci-
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alkylsulfonylamino, aminosulfonyl, Ci- alkylaminosulfonyl, di(Ci-s alkyl)aminosulfonyl,
aminosulfonylamino, Ci.s alkylaminosulfonylamino, di(Ci- alkyl)aminosulfonylamino,
aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va di(Ci-6
alkyl)aminocarbonylamino;

mdi nhém R® doc 1ap duge chon tir D, halo, Ci alkyl, Ci6 haloalkyl, C.¢ alkenyl,
Ca.s alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci. alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci.s
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Cis alkyl-, CN, NOo, OR?®, SR*, NHOR®,
C(O)RY, C(O)NRRY, C(O)NR(OR?®), C(O)OR™, OC(0O)R", OC(O)NRR, NR“R%,
NRENRSRY,  NRUC(O)R",  NRC(O)OR™, NRC(O)NR®RY,  C(=NR®)R",
C(=NR)NRR, NRC(=NR)NRR®, NRC(=NR)RY,  NR®US(O)NR®RY,
NRS(O)RP,  NRS(0):R, NR®S(0)(=NR)R", NRS(0),NRR%,  S(O)R,
S(O)NRR, S(0),R, S(O)NRRY, OS(0)(=NR)R®®, 0OS(0),R", SFg, P(O)R™RES,
OP(O)(ORM)(OR), P(O)(ORM)(OR™), va BRIR', trong d6 Ci6 alkyl, Ca-6 alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Cs.10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci-
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- cia R® mdi nhom tiry y duoc thé bang
1,2, 3,4, 5, hodc 6 phan tr thé R® duoc chon doc lap;

hodc, hai nhom R cung nhau tao thanh nhom oxo;

mdi nhém R26, RP6, Re6 va R doc 1ap duge chon tir H, Ci alkyl, Ci-s haloalkyl, C»-
¢ alkenyl, Cz.s alkynyl, Ce-10 aryl, Ci.0 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢ 4-10 canh, Ce-10 aryl-Ci6 alkyl-, Cs.10 xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, trong
d6 C1.¢ alkyl, Ca.s alkenyl, Ca-s alkynyl, Ce-10 aryl, C-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci6 alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- cua
R, RY, R va R% mdi nhom tiy ¥ duge thé bang 1, 2, 3, 4, 5, hodc 6 phin tir thé R
dugce chon doc 1ap;

hodc, nhom bt ky trong s6 R® va R%, dugce gin vao cung mdt nguyén t N, cing

v6i nguyén tr N ma chung duge gén vao, tao thanh nhom heteroxycloalkyl ¢6 4-10 canh,
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trong d6 nhom heteroxycloalkyl c6 4-10 canh nay tuy y duge thé bang 1, 2,3, 4, 5, hodc 6
phén tir thé R® duge chon ddc 18p;

m3i nhém R doc lap duge chon tir H, OH, CN, Ci alkyl, Ci alkoxy, Ci-s
haloalkyl, Ci.¢ haloalkoxy, Ca.¢ alkenyl, va Ca.6 alkynyl;

mdinhom R va ReS doc 1ap duge chon tir H, Ci.s alkyl, Ci. alkoxy, Ci-s haloalkyl,
C1.6 haloalkoxy, Ca-¢ alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10
canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

m3i nhém R va R doc 1ap duoc chon tir H, Cis alkyl, Ci.6 haloalkyl, Ca.6 alkenyl,
Ca.¢ alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce-10 aryl-Cu¢ alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci.s
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mdi nhom Ri® va R¥ doc 1ap duge chon tir OH, Ci.6 alkoxy, va Ci. haloalkoxy:;

hodic nhom bét ky trong s& Ri va R¥ duge gin vao ciing mot nguyén ti B, cung véi
nguyén tir B ma ching dugc gén vao, tao thanh nhom heteroxycloalkyl ¢6 5 hodc 6 canh
tuy y dugce thé bang 1, 2, 3, hodc 4 phén tir thé doc 1ap duge chon tir Ci alkyl va Cig
haloalkyl; va

mdi nhém R doc 1ap duogc chon tir OH, NO2, CN, halo, Ci-6 alkyl, Ca.¢ alkenyl,
Ca.6 alkynyl, Ci. haloalkyl, xyano-Ci.s alkyl, HO-Ci- alkyl, Ci.s alkoxy-Ci- alkyl, Cs.6
xycloalkyl, Ci.¢ alkoxy, Ci- haloalkoxy, amino, Ci.¢ alkylamino, di(C1.¢ alkyl)amino, thio,
C1.6 alkylthio, Ci. alkylsulfinyl, Ci- alkylsulfonyl, carbamyl, Ci.¢ alkylcarbamyl, di(C1-6
alkyl)carbamyl,  carboxy,  Cis alkylcarbonyl, = Cis  alkoxycarbonyl,  Cis
alkylcarbonylamino, Ci-6 alkoxycarbonylamino, Ci-6 alkylcarbonyloxy,
aminocarbonyloxy, Ci.s alkylaminocarbonyloxy, di(C16 alkyl)aminocarbonyloxy, Ci-
alkylsulfonylamino, aminosulfonyl, Ci-6 alkylaminosulfonyl, di(Ci-¢ alkyl)aminosulfonyl,
aminosulfonylamino, Ci.s alkylaminosulfonylamino, di(Ci-¢ alkyl)aminosulfonylamino,
aminocarbonylamino, Ci6 alkylaminocarbonylamino, va di(Ci6
alkyl)aminocarbonylamino.

Theo mot sé phuwong 4n, X3 1a N va X* 1a N,

Theo mdt sb phwong an, X° 1a CR® va X* 1a N.

Theo mot sé phuong 4n, X° 1a N va X* 1a CR*.
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Theo mot s& phuong 4n, R® duge chon tir H va Cis alkyl.

Theo mot s& phuong 4n, R® duge chon tir H va metyl.

Theo mot s& phuong 4n, R® 1a H.

Theo mot s& phuong dn, R* duge chon tir H va Ci- alkyl.

Theo mdt s6 phuong 4n, R* dugc chon tir H va metyl.

Theo mot sd phuong dn, R* 1a H.

Theo mt s6 phuong an, Cy! 1a Ce.10 aryl hogc heteroaryl ¢6 5-10 canh, trong d6 Ce.
10 aryl va heteroaryl c6 5-10 canh mdi nhém tuy y duge thé bang 1, 2, 3, hodc 4 phén tir
thé R’ duge chon doc 14p.

Theo mdt sd phuwong an, Cy' 1a phenyl tuy y dugc thé bang 1, 2, 3, hodc 4 phan ttr
thé RS duoc chon doc 1ap; va

mdi nhém R doc 1ap duge chon tir D, halo, Ci- alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl,
Ca-6 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, CN, NO,, OR®, SR®, NHOR¥,
C(O)RY, C(O)NR®R®, C(O)NR® (OR®), C(O)OR®, OC(O)R, OC(O)NR%R%, NR“R®,
NRSNRSRS,  NRSC(O)RM,  NR®C(O)OR?, NRSC(O)NRPR®E,  C(=NR¥)R",
C(=NRNRSRYS,  NR® C(=NR®)NR*R%, NRESC(=NRS)RYS,  NR®S(O)NR“R®,
NRSS(O)RPS,  NRS(0)R, NR®S(0)(=NR*)R, NRES(0)NRSRY,  S(O)RY,
S(O)NRSR®, S(0)2R, S(0):NR®R®, OS(O)(=NR*)R, va 0OS(0)RY, trong d6 Ci-6
alkyl, Cz-¢ alkenyl, Ca- alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5 -10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci6 alkyl-, Cs.i0 xycloalkyl-Ci- alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- cua
RS mdi nhém tiy y duoc thé bang 1, 2, 3, hodc 4 phén tir thé R** duge chon doc 1ap.

Theo mdt s6 phuong én, Cy' 13 phenyl tuy ¥ duoc thé bang 1 hodc 2 phan tit thé R®
dugce chon doc lap; va

mdi nhém RS doc 1ap duoc chon tir halo, Ci-s alkyl, Ci-6 haloalkyl, CN, va NOa.

Theo mdt s6 phuong 4n, Cy' 1 xyanophenyl tuy ¥ duoc thé bang flo.

Theo mdt s6 phuwong 4n, Cy' 14 xyanophenyl.

Theo mot sb phuong én, Cy' 1a 3-benzonitril.

Theo mdt s6 phuwong 4n, Cy' 12 3-(2-flobenzonitril).

17



47382 18/142

Theo mot s6 phuong an, Cy? 14 heteroaryl c6 5-10 canh hodc heteroxycloalkyl ¢6 4-
10 canh, trong d6 heteroaryl c6 5-10 canh va heteroxycloalkyl c6 4-10 canh mdi nhom tly
y duoc thé bang 1, 2, 3, hogc 4 phn tir thé R® duge chon doc lap.

Theo mot s6 phuong 4n, Cy? 12 heteroaryl ¢6 5-10 canh hodc heteroxycloalkyl c6 4-
10 canh, trong d6 heteroaryl c6 5-10 canh va heteroxycloalkyl c6 4-10 canh moi nhom tiy
¥ duge thé bing 1, 2, 3, hodc 4 phan tir thé R® dugce chon doc lap; va

mdi nhom R doc 1ap duge chon tir D, halo, Ci.6 alkyl, Ci.s haloalkyl, C2¢ alkenyl,
Ca-6 alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c¢6 4-10
canh, Ce.10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Cis alkyl-, CN, NO», OR®, SR*, NHOR?,
C(O)R?, C(O)NRR®, C(O)NR®(OR®), C(O)OR™, OC(O)R", OC(O)NR*R, NR*R%,
NRSNRORY®,  NRUC(O)RY, NR®C(O)OR®, NR®C(O)NR®RY,  C(=NR)R,
C(=NR)NRR, NRC(=NR*)NRR, NRUC(=NR)R?,  NR®S(O)NR®R,
NRS(O)RP,  NRS(0)R®, NRS( O)(=NR®)RY, NR®S(O);NR®R®, S(O)R®S,
S(O)NRRY, S(0),R", S(O);NRR, OS(0)(=NR®)R, va OS(0)R, trong d6 Ci-6
alkyl, Ca6 alkenyl, Ca alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl- cua
RS mdi nhém ty ¥ dwoc thé bang 1, 2, 3, hodc 4 phén tir thé R duge chon doc 1ap,

hodc, hai nhém R® cing nhau tao thanh nhém oxo.

Theo mot sb phuong 4n, Cy? 12 heteroaryl c6 5-10 canh hoac heteroxycloalkyl c6 4-
10 canh, trong d6 heteroaryl c¢6 5-10 canh va heteroxycloalkyl c6 4-10 canh mdi nhém tuy
y duoc thé bing 1, 2, hodc 3 phn tir thé R duge chon doc lap; va

mdi nhom R doc 1ap duge chon tir halo, Ci-6 alkyl, va Ci.¢ haloalkyl, trong d6 Ci.6
alkyl tiy ¥ duoc thé bang OH,

hoic, hai nhém R® cuing nhau tao thanh nhom oxo.

Theo mdt sd phuong an, Cy? duge chon tir pyrimidinyl, pyrazolyl, pyridinyl,
dihydropyridinyl, oxazolyl, quinolinyl, va quionaxalinyl, trong d6 pyrimidinyl, pyrazolyl,
pyridinyl, dihydropyridinyl, oxazolyl, quinolinyl, va quionaxalinyl mdi nhém tuy y duoc

thé bing 1, 2, hodc 3 phan tu thé R® dugc chon doc lap; va
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mdi nhom R® doc 1ap duge chon tir halo, Ci-s alkyl, va Ci.s haloalkyl, trong d6 Ci-
alkyl thy ¥ dugc thé bang OH,

hodc, hai nhém R® cung nhau tao thanh nhoém oxo.

Theo mot s phuong 4n, Cy* duoc chon tir pyrimidin-4-yl, 1-etyl-1H-pyrazol-5-yl,
pyridin-4-yl, 1-isopropyl- 1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-6-0x0-1,6-
dihydropyridin-3-yl, 3-metylpyridin-4-yl, 4-(hydroxymetyl)-2-metyloxazol-5-yl, ~ 4-
metyloxazol-5-yl, oxazol-5-yl, quinolin-6-yl, va quinoxalin-6-yl.

Theo mdt sb phwong an, R! duoc chon tir H, Ci- alkyl, Ca-6 alkenyl, Ca-¢ alkynyl,
va Ci.¢ haloalkyl.

Theo mot s& phuong an, R! 1a H.

Theo mot s6 phuong an, R? dugc chon tir H, Ci.6 alkyl, Ca-6 alkenyl, Ca.¢ alkynyl,
C1.6 haloalkyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-
10 canh, Cs.10 aryl-Ci.s alkyl-, Cs-10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci-s alkyl, Ca-6 alkenyl, Ca-
¢ alkynyl, Cis haloalkyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci6 alkyl-, Csi0 xycloalkyl-Ci-e alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- moi
nhom tuy y duoc thé bang 1, 2, 3, hodc 4 phan tir thé R? duogc chon doc lap.

Theo mdt s6 phuong an, R* dugc chon tir Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl co
5-10 canh, heteroxycloalkyl c6 4-10 canh, Cé-10 aryl-C1.¢ alkyl-, Cs.10 xycloalkyl-Ci- alkyl-
, (heteroaryl c6 5-10 canh)-Ci.alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci- alkyl-, trong
d6 Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢o 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs.
10 aryl-Cr.6 alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci- alkyl- mdi nhom tuy y duge thé bang 1, 2, 3, hodc 4
phan tir thé R* duge chon doc 18p; va

mdi nhom R2A doc lap duge chon tir D, halo, Ci-s alkyl, C1.¢ haloalkyl, C2.¢ alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci-6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, CN, NO,, OR®!, SR**!, NHOR??!,
C(O)R"?!, C(O)NRZ'R®!, C(O)NR®(OR™), C(O)OR®!, OC(O)R™!, OC(O)NR®R%!,
NR2IR®! (O)RP2!, S(O)NRR¥!, va S(0)R"1,
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Theo mét sb phuong an, R? 13 phenyl-Ci.3 alkyl- hodc (heteroaryl ¢6 5-10 canh)-Ci-
; alkyl-, trong d6 phenyl-Ci-3 alkyl- va (heteroaryl c6 5-10 canh)-Ci.3 alkyl- mdi nhom tuy
y duoc thé bang 1, 2, 3, hodc 4 phin tir thé R* dugce chon doc lap; va

mdi nhém R ddc 1ap duge chon tir halo, Ci. alkyl, va Ci. haloalkyl.

Theo mdt sé phuong én, R? duge chon tir benzyl, pyridinylmetyl, pyrazolylmetyl,
va pyridinyletyl, trong d6 benzyl, pyridinylmetyl, pyrazolylmetyl, va pyridinyletyl moi
nhém tiy ¥ duoc thé bang 1, 2, 3, hodc 4 phan tir thé R* dugc chon doc lap; va

mdi nhém R4 ddc 1ap duge chon tir halo, Ci- alkyl, va C1.¢ haloalkyl.

Theo mot sb phuong an, R? dugc chon tir pyridin-2-ylmetyl, (1-metyl-1H-pyrazol-
3-yDmetyl, (3-flopyridin-2-yl)metyl, (6-metylpyridin-2-yl)metyl, 1-(pyridin-2-yl)etyl, 2-
(pyridin-2-yl)etyl, va 2-flobenzyl.

Theo mot sb phuong an, hop chat c6 Cong thire (1), hodc mudi duoc dung cia nd,

1a hop chat ¢6 Cong thie (ID):

Cy?
C 1
- D2
/N R
N X \N
NH
R (In),

hodc mudi duoc dung cia nd, trong dé cac nhom bién R, R2, Cy' va Cy? dugc xac
dinh theo dinh nghia duoc dé xuét trong ban mo ta nay, nhu d6i v6i cac hop chit c6 Cong
thue (I).

Theo mot sb phuong 4n, hop chit c6 Cong thue (T) hodc Cong thire (II), hodc mubi
duoc dung ctia nd, 1a hop chét c6 Cong thirc (Ta):

Cy?
Cy1 / /N
/N——R2
N X \N
NH, (Ia),
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hodc mudi duge dung cua no, trong d6 cac nhom bién R2, Cy' va Cy? dugc xac dinh
theo dinh nghia dugc dé xuét trong ban md ta nay, nhu d6i vé6i cac hop chit c6 Cong thirc
D.

Theo mot sb phuong an, hop chét c6 Cong thire (I) hodc Cong thirc (1), hoac mubi

duoc dung ctia n6, 1a hgp chit c6 Cong thirc (IIb):

Cy?
\G P /N\
/N—R2
N X \N
NH, (Ilb),

hoac mubi duoc dung ctia no, trong do cac nhom bién R? va Cy? dugc xac dinh theo
dinh nghia dugc dé xudt trong ban mo ta nay, nhu d6i v6i cac hop chit c6 Cong thic (I).
Theo mdt $6 phuong én, hop chét c6 Cong thire (1), hodc mudi duoc dung ctia no,

1a hop chat ¢6 Cong thue (TID):

Cy2 R3
Cy1 / —
/N—R2
N X \N
NH
e
R! (1),

hozic mudi dugc dung cua no, trong d6 cac nhém bién R, R%, R3, Cy! va Cy? duoc
xéc dinh theo dinh nghia dugc dé xuét trong ban mo ta nay, nhu dbi véi cac hop chét ¢6

Cong thuce (I).
Theo mét sd phwong an, hop chét c6 Cong thire (I) hodc Cong thuc (I1I), hodc mudi

duoc dung ctia nd, 1a hop chit co6 Cong thie (IlTa):
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Cy? R3
Cy1 / —
/N—R2
N X \N
NH; (IITa),

hozc mudi duge dung cia no, trong d6 cac nhom bién R2, R3, Cy' va Cy? duogc xéac
dinh theo dinh nghia dugc dé xuét trong ban mod ta nay, nhu d6i v6i cac hop chat c6 Cong

thire (I).
Theo mdt s& phuong an, hop chét cé Cong thire (I) hode Cong thie (T1T), hodc mubi

duoc dung ctia no, 1a hop chat ¢6 Cong thire (ITIb):

Cy?

R3
NC / —
N—R?
N X \N/
NH, (ITIb),

hodc mudi duge dung cia nd, trong d6 cdc nhom bién R2, R? va Cy? dugc xac dinh

theo dinh nghia dugc d& xuét trong ban mo ta nay, nhu d6i v6i cac hop chat c6 Cong thire

(D).

Theo mdt s6 phuong an, hop chat ¢4 Cong thuc (T) hodc mudi duge dung cta no, la

hop chét c6 Cong thirc (IV):

Cy?
CY1 / /N

N—R?

N \ =
4

_NH R
|
R (IV),

hoic mudi duge dung cta n6, trong d6 cac nhom bién R, R2, R, Cy! va Cy?* duoc
xé4c dinh theo dinh nghia dugc dé xuét trong ban mo ta nay, nhu i vé6i cac hop chat 6
Cong thuce (I).
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Theo mdt s& phuong 4n, hop chét ¢6 Cong thire (I) hoge Cong thire (IV), hode mudi

duoc dung cia no, 1a hgp chét c6 Cong thie (IVa):

Cy?
Cy'
/ /N
AN
N—R?
N X S

R4

NH, (IVa),

hodc mubi duge dung ctia no, trong d6 cac nhom bién R2, R, Cy' va Cy? duoc xéc
dinh theo dinh nghia dugc dé xuét trong ban mo ta nay, nhu d6i v6i cac hop chit c6 Cong

thuce (I).
Theo mot sb phuong an, hop chét ¢4 Cong thire (I) hodc Cong thire (IV), hodc mudi

duoc dung cta nd, 1a hop chét c6 Cong thie (IVb):

o
NG / /N\
N—R?2
N X S
4
NH, (IVb),

hozic mudi dugc dung cua nd, trong d6 cac nhom bicn R2, R*, va Cy? dugc xac dinh

theo dinh nghia dugc d& xuét trong ban md ta nay, nhu dbi véi cac hop chét c6 Cong thuc

).

Theo mot sb phuong an, hop chét c6 Cong thire (1) hodc mudi dugc dung cua nd, 12

hop chéit co6 Cong thire (V):

/ Cy2
a(R®)
NG X Z /XS\
2
/N—-R
N \ \X4
NH
R V),

hodc mudi dugce dung cta no,

trong don 12 0, 1, hodc 2; va
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cac nhom bién X3, X4, R, R% RS, va Cy? duge xdc dinh theo dinh nghia dugc dé
xuét trong ban md ta nay, nhu d6i v6i cac hop chat c6 Cong thue (I).

Theo mot s6 phuong én v& hop chét c6 Cong thire (I), hoac mudi dugc dung cta no,

X314 N hodc CR3;

X414 N hodc CR*;

Cy' dugc chon tir Ce.10 aryl, Cs-i0 xycloalkyl, heteroaryl c¢6 5-10 canh, va
heteroxycloalkyl c6 4-10 canh, trong d6 Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10
canh, va heteroxycloalkyl c6 4-10 canh cua Cy! mdi nhom tuy ¥ dugce thé bé‘mg 1, 2, 3,
hoic 4 phan tir thé R’ duge chon ddc 14p;

Cy? duge chon tir Cei0 aryl, Cs.no xycloalkyl, heteroaryl ¢6 5-10 canh, va
heteroxycloalkyl ¢6 4-10 canh, trong d6 Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢4 5-10
canh, va heteroxycloalkyl ¢6 4-10 canh cta Cy? mdi nhom tiy y duoc thé bang 1, 2, 3,
hodc 4 phan tir thé R® duge chon doc 18p;

R! dugc chon tir H va Ci6 alkyl,

R? duoc chon tir H, Ci.6 alkyl, Ca-6 alkenyl, Ca-6 alkynyl, Ci.¢ haloalkyl, Ce-10 aryl,
C3.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci-6
alkyl-, Cs.ao0 xycloalkyl-Ci alkyl-, (heteroaryl ¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci-6 alkyl-, trong d6 Ci. alkyl, Ca-s alkenyl, Ca- alkynyl,
Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10
aryl-Ci¢ alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci- alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci- alkyl- ctia R? mdi nhom tuy y duoc thé bang 1, 2, 3,
hoic 4 phén tir thé R?* duoc chon doc 1ap;

mdi nhém R2A doc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci-6 haloalkyl, Ca- alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce-10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl ¢6 4-10 canh)-Ci alkyl-, CN, NO,, OR!, SR*?!, NHOR*!,
C(O)R"!, C(O)NRR®!, C(O)NR(OR?), C(0)OR®2!, OC(O)R™, OC(O)NR!R®,
NR2IRE! S(O)R™!, S(O)NRZIRE!, va S(0)RY!;

m3i nhom R2!, RP21, R va R®! doc 14p duge chon tir H, Ci6 alkyl, Ci-shaloalkyl,
Ca.s alkenyl, Cas alkynyl, Ce-10 aryl, Cs.io xycloalkyl, heteroaryl c6 5-10 canh,
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heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢ 4-10 canh)-Ci.s alkyl-;

hodc, nhém bét ky trong s6 R°2! va R%!, dugc gén vao cing mot nguyén ti N, cung
v6i nguyén to N ma ching dl_ch gén vao, tao thanh nhém heteroxycloalkyl ¢6 4-10 canh;

R3 dugce chon tir H, D, halo, OH, CN, NOz, Cie alkyl, Ci- haloalkyl, C2.6 alkenyl,
Ca.6 alkynyl, Ci.¢alkoxy, Ci.¢ haloalkoxy, xyano-Ci-3 alkyl, HO-C1.3 alkyl, Ci.3 alkoxy-Ci-
3 alkyl, Cs.s xycloalkyl, amino, C1.3 alkylamino, di(C1.; alkyl)amino, thio, Ci-3 alkylthio,
C1.3 alkylsulfinyl, C1.3 alkylsulfonyl, carbamyl, Ci3 alkylcarbamyl, di(C1-3 alkyl)carbamyl,
carboxy, Ci3 alkylcarbonyl, Ci4 alkoxycarbonyl, Ci3 alkylcarbonylamino, Ci-s
alkoxycarbonylamino, Ci-3 alkylcarbonyloxy, aminocarbonyloxy, Ci-3
alkylaminocarbonyloxy, di(Ci-s alkyl)aminocarbonyloxy, Ci3 alkylsulfonylamino,
aminosulfonyl, Ci3 alkylaminosulfonyl, di(Ci3 alkyl)aminosulfonyl,
aminosulfonylamino, Ci.3 alkylaminosulfonylamino, di(Ci; alkyl)aminosulfonylamino,
aminocarbonylamino, Cis alkylaminocarbonylamino, va di(Ci-3
alkyl)aminocarbonylamino;

R* duoc chon tir H, D, halo, OH, CN, NO, C1.¢ alkyl, C1.6 haloalkyl, Cz.6 alkenyl,
Ca.6 alkynyl, Ci.¢alkoxy, Ci.6 haloalkoxy, xyano-Ci-; alkyl, HO-C1.3 alkyl, Ci-3 alkoxy-Ci-
3 alkyl, Cs.5s xycloalkyl, amino, C1.3 alkylamino, di(Ci-3 alkyl)amino, thio, Ci.3 alkylthio,
C1.; alkylsulfinyl, Ci-3 alkylsulfonyl, carbamyl, C1:3 alkylcarbamyl, di(Ci-3 alkyl)carbamyl,
carboxy, Ci-3 alkylcarbony‘l, Ci4 alkoxycarbonyl, Cis alkylcarbonylamino, Ci-3
alkoxycarbonylamino, Cis alkylcarbonyloxy, aminocarbonyloxy, Ci3
alkylaminocarbonyloxy, di(Ci-3 alkyl)aminocarbonyloxy, Ci-3 alkylsulfonylamino,
aminosulfonyl, Cis alkylaminosulfonyl, di(Ci3 alkyl)aminosulfonyl,
aminosulfonylamino, Ci-3 alkylaminosulfonylamino, di(Ci-3 alkyl)aminosulfonylamino,
aminocarbonylamino, Cis alkylaminocarbonylamino, va di(Ci3
alkyl)aminocarbonylamino;

mdi nhém R? doc 1ap duge chon tir D, halo, C1.6 alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl,
Ca- alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce-10 aryl-Ci6 alkyl-, Cs-10 xycloalkyl-Ci. alkyl-, (heteroaryl co 5-10 canh)-Ci-6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NOg, OR®, SR®, NHOR®,
C(O)RYS, C(O)NR®R®, C(O)NRS(OR®), C(O)OR®, OC(0O)R", OC(O)NR¥R®, NR&R®E,
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S(O)R®, S(O)NR®RY, va S(O)R, trong d6 Ci. alkyl, Cas alkenyl, Ca-g alkynyl, Cs-10
aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-
Crs alkyl-, Csio xycloalkyl-Cis alkyl-, (heteroaryl c6 5-10 canh)-Ci alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl- cua R’ mdi nhém tuy y duoc thé bang 1, 2, 3,
hodc 4 phan tir thé R** dugce chon ddc 1ap;

mdi nhom R*, RYS, R® va RY ddc 1ap dugce chon tir H, Ci.6 alkyl, Cishaloalkyl, Co.
¢ alkenyl, Cas alkynyl, Ce.10 aryl, Cs.ao xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cg.10 aryl-Ci alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong
d6 Ci. alkyl, Ca- alkenyl, Ca.¢ alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl- cta
R, RY, R% va R® mdi nhom tiy y duge thé bing 1, 2, 3, hodc 4 phan tir thé R duoc
chon ddc lap;

hodc, nhom bat ky trong s6 R® va R®, duoc gin vao cling mdt nguyén ti N, cung
voi nguyén tr N ma chung duge gin vio, tao thanh nhém heteroxycloalkyl c6 4-10 canh,
trong d6 nhoém heteroxycloalkyl c6 4-10 canh nay tuy y duoc thé bang 1, 2, 3, hodc 4 phan
ttr thé R34 dugc chon doc lap;

mdi nhom R ddc 1ap duge chon tir OH, NO2, CN, halo, Ci.6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, xyano-Ci.¢ alkyl, HO-C1.6 alkyl, Ci-s alkoxy-Ci- alkyl, Cs-6
xycloalkyl, C1.¢ alkoxy, Ci-6 haloalkoxy, amino, C1.6 alkylamino, di(Ci-¢ alkyl)amino, thio,
Ci-6 alkylthio, C1.6 alkylsulfinyl, Ci- alkylsulfonyl, carbamyl, Ci.6 alkylcarbamyl, di(Ci-s
alkyl)carbamyl,  carboxy,  Cis alkylcarbonyl,  Cis  alkoxycarbonyl, Ci-s
alkylcarbonylamino, Ci-6 alkoxycarbonylamino, Ci-6 alkylcarbonyloxy,
aminocarbonyloxy, Ci.s alkylaminocarbonyloxy, di(C1-6 alkyl)aminocarbonyloxy, Ci-
alkylsulfonylamino, aminosulfonyl, Ci-¢ alkylaminosulfonyl, di(Ci.6 alkyl)aminosulfonyl,
aminosulfonylamino, Ci.¢ alkylaminosulfonylamino, di(C1-6 alkyl)aminosulfonylamino,
aminocarbonylamino, Ci6 alkylaminocarbonylamino, va di(Ci-6
alkyl)aminocarbonylamino;

mdi nhom R® ddc 1ap dugce chon tir D, halo, Ci alkyl, Ci-¢ haloalkyl, Cz.6 alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
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canh, Cs.10 aryl-Ci. alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, CN, NOa, OR?®, SR*, NHOR?,
C(O)RP, C(O)NRRY, C(O)NR(OR?), C(O)OR™, OC(O)R, OC(O)NRR*, NR*R%,
S(O)RY, S(O)NRRY, va S(O)R", trong d6 Ci-s alkyl, Ca- alkenyl, Ca-s alkynyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-
Crs alkyl-, Cs.0 xycloalkyl-Cis alkyl-, (heteroaryl c¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl- cua R¢ mdi nhom tuy y duge thé bang 1, 2, 3,
hodc 4 phan tir thé R duge chon ddc 1ap,

hodc, hai nhom R® cing nhau tao thanh nhém oxo;

mdinhom R, RP, R*6 va R% doc 1ap duge chon tir H, Ci.6 alkyl, Ci.¢haloalkyl, Ca.
¢ alkenyl, Cas alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.io xycloalkyl-Ci¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong
d6 C1.6 alkyl, Ca.¢ alkenyl, Ca.s alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cg.10 aryl-Ci alkyl-, Cs.io xycloalkyl-Ci¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.s alkyl- clia
R, R% R va R% mdi nhom tuy y duoc thé bing 1, 2, 3, hodc 4 phan tir thé RA duoc
chon ddc lap;

hoic, nhém bat ky trong s6 R va R%, dugc gén vao cung mot nguyén tr N, cung
v6i nguyén tir N ma chung duge gén vao, tao thanh nhom heteroxycloalkyl ¢6 4-10 canh,
trong d6 nhoém heteroxycloalkyl c6 4-10 canh nay tuy y dugc thé bang 1, 2, 3, hodc 4 phan
tir thé R duoc chon doc 1ap; va

mdi nhém R doc 1ap duge chon tir OH, NO», CN, halo, Ci-6 alkyl, Ca-6 alkenyl,
Ca.s alkynyl, Ci.6 haloalkyl, xyano-Ci.s alkyl, HO-C1.6 alkyl, Ci.6 alkoxy-Ci-s alkyl, Cs-
xycloalkyl, C1.¢ alkoxy, Ci-6 haloalkoxy, amino, C1.¢ alkylamino, di(C1.¢ alkyl)amino, thio,
C1. alkylthio, C1.6 alkylsulfinyl, Ci- alkylsulfonyl, carbamyl, Ci6 alkylcarbamyl, di(Ci-s
alkyl)carbamyl,  carboxy,  Ci alkylcarbonyl,  Cis alkoxycarbonyl,  Ci
alkylcarbonylamino, Ci-6 alkoxycarbonylamino, Ci-6 alkylcarbonyloxy,
aminocarbonyloxy, Cis alkylaminocarbonyloxy, di(C1.6 alkyl)aminocarbonyloxy, Ci-6
alkylsulfonylamino, aminosulfonyl, Ci-¢ alkylaminosulfonyl, di(Ci-6 alkyl)aminosulfonyl,

aminosulfonylamino, Ci- alkylaminosulfonylamino, di(Ci-6 alkyl)aminosulfonylamino,
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aminocarbonylamino, Ci6 alkylaminocarbonylamino, va di(Ci6
alkyl)aminocarbonylamino.

Theo mot s6 phuong dn vé hop chét c6 Cong thtrc (1), hodc mubi duge dung ctia no,

X3 1a N hodc CR3;

X* 14 N hodac CR;

trong d6 it nhat mot trong cac nhom X° va X* 1a N;

Cy' 14 10 aryl tiry ¥ duge thé bing 1, 2, 3, hogc 4 phan tir thé R dwoc chon doc
lap;

Cy? duge chon tir heteroaryl c6 5-10 canh va heteroxycloalkyl c6 4-10 canh, trong
d6 heteroaryl ¢6 5-10 canh va heteroxycloalkyl ¢6 4-10 canh ctia Cy? mdi nhom tiy y duoc
thé bing 1, 2, 3, hodic 4 phan it thé R® dugc chon ddc 13p;

R! dugc chon tr H va Ci.6 alkyl;

R2 duge chon tir Ce-10 aryl-Ci.¢ alkyl-, Cs-10 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-
10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1.¢ alkyl-, trong d6 Cs.10 aryl-Ci-
¢ alkyl-, Cs.io xycloalkyl-Ci¢ alkyl-, (heteroaryl c¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci. alkyl- clia R? mdi nhém tuy y duge thé bang 1, 2, 3,
hodc 4 phan tir thé R duge chon doc 1ap;

m3i nhom R2A doc 1ap duge chon tir D, halo, Cis alkyl, Ci.¢ haloalkyl, Ca-¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-s
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, CN, va OR®!, trong d6 Ci.6 alkyl, Ca-6
alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl c¢6 5-10 canh)-
C1.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- ctia R2A mdi nhém tuy y duge
thé bang 1, 2, 3, hodc 4 phén tir thé R?® dugc chon doc 13p;

R2! doc lap dwoc chon tir H, Cis alkyl, Ci.6 haloalkyl, Ca-s alkenyl, Ca.6 alkynyl,
Ce-10 aryl, Cz.10 xycloalkyl, heteroaryl ¢6 5-10 canh, va heteroxycloalkyl c6 4-10 canh;

mdi nhom R2B doc 14p duge chon tir D, halo, Ci.6 alkyl, Ci-6 haloalkyl, Cy-s alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci-
alkyl-, (heteroxycloalkyl c¢6 4-10 canh)-Ci. alkyl-, CN, va OR?22, trong d6 Ci alkyl, Ca-6
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alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl- ctia R2B mdi nhém tuy y duge
thé bing 1, 2, 3, hodc 4 phan tir thé R2€ duoc chon doc 1ap;

R#22 ddc 1ap duge chon tir H, Ci.6 alkyl, Ci-6 haloalkyl, Ca.s alkenyl, Ca¢ alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh;

mdi nhoém R2€ ddc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci-6 haloalkyl, C2-¢ alkenyl,
Ca-6 alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢o 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs-10 aryl-Ci¢ alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Cis
alkyl-, (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl-, va OR#%

R#23 doc lap duoc chon tir H, Cis alkyl, Ci¢haloalkyl, Ca alkenyl, Ca-s alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh.

R3 dugc chon tir H va Ci.6 alkyl;

R* duge chon tir H va Ci.6 alkyl;

mdi nhém R® doc 1ap duge chon tir D, halo, Cis alkyl, Ci-s haloalkyl, C2.¢ alkenyl,
Ca.s alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-, CN, NO, OR®, va NR®R%;

mdi nhom R, R® va R% doc lap duge chon tir H, Ci alkyl, Ci.6 haloalkyl, Ca-¢
alkenyl, Ca.¢ alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-
C1.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci-6 alkyl-;

hoic, nhém bat ky trong s R® va R%, dugce gin vao cung mot nguyén t N, cung
v6i nguyén tr N ma chung dugc gén vao, tao thanh nhoém heteroxycloalkyl c6 4-10 canh;

mdi nhom R® doc 1ap duoc chon tir D, halo, Ci6 alkyl, Ci-6 haloalkyl, Ca-¢ alkenyl,
Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci¢ alkyl-, Cs.10 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NO», OR®, va NR®R%, trong d6
C1.¢ alkyl, Ca- alkenyl, Ca.s alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, Cs.io xycloalkyl-Ci alkyl-,
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(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci alkyl- cua
R® mdi nhém tuy ¥ duoc thé bang 1, 2, 3, hodc 4 phén tir thé R® duge chon doc 1ap,
hodc, hai nhém R cung nhau tao thanh nhém oxo;

mdi nhém R, R va R% doc 1ap duogce chon tir H, Ci alkyl, Ci. haloalkyl, Ca-
alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-
C1. alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci-6 alkyl-;

hodc, nhém bét ky trong sd R va R%, duge gin vao cung mot nguyén t N, cung
v6i nguyén tr N ma chung dugc gén vao, tao thanh nhém heteroxycloalkyl c6 4-10 canh;
va

mdi nhém R doc 1ap dugc chon tir OH, NO, CN, halo, Ci-6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ci haloalkyl, xyano-Ci.s alkyl, HO-C1. alkyl, Ci- alkoxy-Ci-s alkyl, Cs-
xycloalkyl, Ci.¢ alkoxy, Ci-6 héloalkoxy, amino, va Ci.¢ alkylamino.

Theo mot sb phuong an vé hop chit c6 Cong thure (I), hodc mudi duoc dung ctia no,

X3 1a N hodc CH;

X*1a N hoic CH;

trong d6 it nhit mot trong cac nhom X° va X*1aN;

Cy! 1a phenyl dugc thé béng 1 hodc 2 ph?m tir thé RS dugc chon doc lap;

Cy? duge chon tir pyrimidin-4-yl, 1-etyl-1H-pyrazol-5-yl, pyridin-4-yl, 1-isopropyl-
1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-6-oxo-1,6-dihydropyridin-3-yl, 3-
metylpyridin-4-yl, 4-(hydroxymetyl)—2-mety1oxazol-S-yl, 4-metyloxazol-5-yl, oxazol-5-
yl, quinolin-6-yl, va quinoxalin-6-yl;

R!'1a H;

R? duoc chon tir pyridin-2-ylmetyl, (1-metyl- 1H-pyrazol-3-yl)metyl, (3-flopyridin-
2-yl)metyl, (6-metylpyridin-2-yl)metyl, 1-(pyridin-2-yletyl, 2-(pyridin-2-yletyl, va 2-
flobenzyl; va

mdi nhom R3 ddc 1ap duge chon tir F va CN.

Theo mdt s6 phuong an, hop chét nay 1a chét dong phan ddi anh (S) ctia mot trong
sb cac hop chét trén day, hodc mudi duoc dung cua n6. Theo mot s6 phuong 4n, hop chit
nay la chit déng phan dbi anh (R) ciia mot trong s& cac hop chat trén day, hoac mudi duoc

dung cua no.
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Theo mot sb phuong 4n, 1, 2, 3,4, 5, 6, 7, hodc 8 nguyén tr hydro, dugc gén vao
cac nguyén tir cacbon cua phan tir thé “alkyl”, “alkenyl”, “alkynyl”, “aryl”, “phenyl”,
“xycloalkyl”, “heteroxycloalkyl”, hodc “heteroaryl” bét ky hodc cac nhom lién két “-Ci6
alkyl-", “alkylen”, “alkenylen”, va “alkynylen”, mdi nguyén tu tay y dugc thay thé bang
nguyén tir doteri.

Céan phai hiéu thém rang mot s6 dic diém nhét dinh cta séng ché, dé ro rang, duoc
mo ta trong ngit canh cua cac phuong 4n riéng biét, cling ¢o thé dugc cung cdp & dang két
hop trong mdt phuong an duy nhét. Nguoce lai, cac dic diém khéc nhau cta sang ché, noi
ngin gon, dugc md ta trong ngft canh cua phuong an duy nhét, ciing c6 thé dugc cung cip
riéng biét hodc trong dang két hop con thich hop bét ky.

Tai céc vi tri khac nhau trong ban md ta nay, cac phan tir thé lién két hoa tri hai
dugc mo ta. Mbi phén tir thé lién két hoéa tri hai dugce dic biét du dinh bao g61n ca dang
fién va 10i ctia phin tir thé lién két. Vi dy, -NR(CR'R>)a- bao gom ca -NR(CR'R")q- va -
(CR’R’*)aNR-. Khi c4u tric rd rang doi hoi ¢ nhom lién két, cac bién Markush dugc ligt
ké cho nhém d6 dugc hiéu 1a cdc nhom lién két.

Thuéat ngt “n-canh” trong dé n la s6 nguyén thuong md ta s6 nguyén tir tao vong
trong gbc ma s6 nguyén tir tao vong la n. Vi dy, piperidinyl 1a mot vi du vé vong
heteroxycloalkyl c6 6 canh, pyrazolyl 1a mot vi du v& vong heteroaryl ¢6 5 canh, pyridyl
1a mot vi du vé vong heteroaryl co 6 canh, va 1,2,3.4-tetrahydro-naphtalen 1a mot vi du vé
nhom xycloalkyl ¢6 10 canh.

Nhu duogc st dung & ddy, cum tir “tiry y duoc thé” c6 nghia 1a khong dugc thé hoic
duoc thé. Céc phén tir thé dugc chon mot cach doc 1ap va su thé c6 thé & bat ky vi tri ndo
6 thé tiép can duoc vé mit héa hoc. Nhu duge st dung ¢ day, thuat ngtr “dugc thé” ¢o
nghia 12 nguyén tir hydro duge loai bé va thay thé bang phin tir thé. Phin tir thé hoa trj hai
duy nhat, vi dy, oxo, c6 thé thay thé hai nguyén tir hydro. Can phai hiéu rang sy thé & mot
nguyén tur nhét dinh bi gi6i han boi hoa tri.

Nhu dugc sir dung ¢ day, cum tu “mdi ‘bién’ duoc chon dodc 14p tir” c6 nghia gﬁn
nhu giéng nhu trong d6 “o mdi truong hop ‘bién’ duoc chon tir.”

Xuyén subt phan dinh nghia, thuat ngét “Cnm” chi khoang bao gbm céc diém dau
cudi, trong d6 n va m 1a cac s6 nguyén va chi s6 luong nguyén tir cacbon. Céac vi du bao

gom C1:3, Cr4, Ci.6, va cac nhom tuong tu.
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Nhu duoc st dung & day, thuat nglt “Cu.m alkyl”, dugc s dung mot minh hodc két
hop v6i cac thut ngit khac, dung dé chi nhém hydrocacbon bdo hoa co thé 1a mach thing
hodc mach nhénh, c6é n dén m cacbon. Vi du vé cac gde alkyl bao gbm, nhung khong giGi
han &, cdc nhom hoéa hoc nhu metyl (Me), etyl (Et), n-propyl (n-Pr), isopropyl (iPr), n-
butyl, tert-butyl, isobutyl, sec-butyl; cac chét ddng ding cao hon nhu 2-metyl-1-butyl, n-
pentyl, 3-pentyl, n-hexyl, 1,2,2-trimetylpropyl, va cac nhom tuong tu. Theo mot s6 phuong
an, nhém alkyl chtra tir 1 dén 6 nguyén ti cacbon, tir 1 dén 4 nguyén t cacbon, tir 1 dén 3
nguyén tir cacbon hodc 1 dén 2 nguyén tir cacbon.

Nhu dugce st dung & day, “Cn-malkenyl” dung dé chi nhom alkyl ¢c6 mot hodc nhiéu
lien két ddi cacbon-cacbon va ¢6 n dén m cacbon. Nhom ankenyl vi du bao gdm, nhung
khong giGi han &, etenyl, n-propenyt, isopropenyl, n-butenyl, sec-butenyl, va cdc nhom
twong ty. Theo mot s6 phuong 4n, gbc alkenyl chira tir 2 dén 6, 2 dén 4, hodc 2 dén 3
nguyén tir cacbon.

Nhu duge st dung & day, “Cn-m alkynyl” dung dé chi nhom alkyl c6 mot hodc nhiéu
lien két ba cacbon-cacbon va ¢6 n dén m nguyén t&r cacbon. Cac nhém alkynyl vi du bao
gbm, nhung khong gidi han ¢, etynyl, propyn-1-yl, propyn-2-yl, va cdc nhom tuong tu.
Theo mot sd phuong én, gbc alkynyl chua tir 2 dén 6, 2 dén 4, hodc 2 dén 3 nguyén tu
cacbon.

Nhu duoc st dung & day, thudt nglt “Ca-m alkoxy”, duogc sit dung mot minh hodc
két hop v6i cac thudt ngir khic, dung dé chi nhom c6 cong thac -O-alkyl, trong d6 nhom
alkyl co trn dén m cacbon. Nhom alkoxy vi du bao gdm, nhung khong gidi han &, metoxy,
etoxy, propoxy (vi dy, n-propoxy va isopropoxy), butoxy (vi du, n-butoxy va tert-butoxy),
va cdc nhém tuong tu. Theo mot ) phuong an, nhom alkyl co tir 1 dén 6, 1 dén 4, hoac 1
dén 3 nguyén tu cacbon.

Nhu duge stt dung & day, thudt ngit “amino” dung dé chi nhom c6 cong thirc -NHo,.

Nhu duoge st dung & day, thuét ngir “aryl”, dugc sir dung mot minh hodc két hop
véi cac thudt nglt khac, dung dé chi nhom hydrocacbon thom, ¢ thé 1a nhém don vong
hodc da vong (vi du, c6 2, 3 hodc 4 vong ngung tu). Thuat ngit “Cpm aryl” dung dé chi
nhom aryl cé tu n dén m nguyén tr cacbon trén vong. Cac nhom aryl bao gbm, vi du,

phenyl, naphtyl, anthracenyl, phenanthrenyl, indanyl, indenyl, va cac nhém tuong tw. Theo
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mot sb phuong an, nhoém aryl c6 tr 5 dén 10 nguyén t cacbon. Theo mot s6 phuong 4n,
nhém aryl 1a phenyl hodc naphtyl. Theo mot s phuong an, nhom aryl 1a phenyl.

Nhu dugc st dung ¢ day, “halo” dung dé chi F, Cl, Br hodc I. Theo mot sb phuong
an, halo 1a F, Cl, hodc Br. Theo mot sb phuong 4n, halo 1a F hodc Cl. Theo mét sb phuong
an, halo la F. Theo mot s6 phuong 4n, halo 1a CL

Nhu duoc st dung & day, “Cnm haloalkoxy” dung dé chi nhém c6 cong thirc —O-
haloalkyl c6 ti n dén m nguyén tir cacbon. Céc nhom haloalkoxy vi du bao gdbm OCF; va
OCHF,. Theo mdt s6 phwong an, nhom haloalkoxy chi duge flo héa. Theo mdt s6 phuong
an, nhom alkyl co tur 1 déne, 1 dén 4, hodc 1 dén 3 nguyén tr cacbon.

Nhu duoc st dung & day, thuét ngit “Cnm haloalkyl”, duoc st dung mot minh hodc
két hop véi cac thuét ngir khac, dung dé chi nhom alkyl c6 tr mdt nguyén tir halogen dén
2s+1 nguyén tir halogen ¢o thé giéng hozc khic nhau, trong d6 “s” la s6 nguyén tir cacbon
trong nhom alkyl, trong d6 nhém alkyl co n dén m nguyén t cacbon. Theo mot s6 phuong
4n, nhom haloalkyl chi dugc flo hoa. Theo mot s6 phuong 4n, nhom alkyl ¢6 tir 1 dén 6, 1
dén 4, hodc 1 dén 3 nguyén tir cacbon. Vi du nhom haloalkyl bao gém CF3, CoFs, CHFa,
CH,F, CCl;, CHCly, C2Cls va cac nhoém tuong tu.

Nhu duoc sit dung & day, thuat ngit “thio” dé cap dén nhom cong thirc -SH.

Nhu dugc s dung ¢ day, thuat ngit “carbamy!” chi nhém c6 cong thirc —C(O)NHa.

Nhu duge stt dung & day, thuét ngit “carbonyl”, duoc stt dung mdt minh hodc két
hop véi céc thuat ngit khac, dimg dé chi nhom -C(O)-.

Nhu duoc st dung & day, thuat ngit “Ch.m alkylamino™ d& cap dén nhém c6 cong
thire -NH(alkyl), trong d6 nhém alkyl nay c6 n dén m nguyén t& cacbon. Theo mot sb
phuong an, nhém alkyl nay ¢6 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu duoc st dung ¢ ddy, thut ngit “Com alkoxycarbonyl” d& cép dén nhom c6
cong thire -C(0)0-alkyl, trong d6 nhom alkyl nay c6 n dén m nguyén tir cacbon. Theo mot
s phuong 4n, nhom alkyl nay c6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tir cacbon.

Nhu duge st dung & day, thuat ngit “Cn.m alkylcarbonyl” d& cap dén nhom co cong
thirc -C(O)-alkyl, trong d6 nhém alkyl nay c6 n dén m nguyén t cacbon. Theo mdt 56

phuong an, nhom alkyl nay c6 1 dén 6, 1 dén 4, hoidc 1 dén 3 nguyén tir cacbon.
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Nhu duge st dung ¢ day, thuat ngit “Cp.m alkylcarbonylamino™ dé cap dén nhém c6
cong thire -NHC(O)-alkyl, trong d6 nhom alkyl nay c¢6 n dén m nguyén tir cacbon. Theo
mot s& phuong dn, nhom alkyl nay 6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tr cacbon.

Nhu duge sit dung & dy, thuat ngit “Cum alkylsulfonylamino” dé cap dén nhom co
cong thirc -NHS(O),-alkyl, trong d6 nhom alkyl nay c6é n dén m nguyén t cacbon. Theo
mot s& phuong édn, nhom alkyl nay c6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tr cacbon.

Nhu duoc st dung & ddy, thudt nglt “aminosulfonyl” dé cap dén nhém c6 cong
thtre -S(0O)2NHa.

Nhu duoc stt dung ¢ ddy, thudt nglt “Co-m alkylaminosulfonyl” d& cap dén nhom c6
cong thire -S(0)NH(alkyl), trong d6 nhom alkyl nay con dén m nguyén tir cacbon. Theo
mot s6 phuong én, nhom alkyl nay ¢6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tr cacbon.

Nhu duoc st dung & day, thuat ngit “di(Co-m alkyl)aminosulfonyl” d& cap dén nhom
¢ codng thirc -S(O)2N(alkyl),, trong do mdi nhom alkyl doc lap c6 n dén m nguyén t
cacbon. Theo mot sé phuong 4n, m3i nhém alkyl de 1ap c6, 1 dén 6, 1 dén 4, hodc 1 dén
3 nguyén tr cacbon.

Nhu duge st dung ¢ day, thudt ngit “aminosulfonylamino” dé cap dén nhom co
cong thue -NHS(O)2NHa.

Nhu dugc st dung & ddy, thudt nglt “Cam alkylaminosulfonylamino™ d& cap dén
nhém c6 cong thirc -NHS(0)NH(alkyl), trong do nhom alkyl nay cé n dén m nguyén tu
cacbon. Theo mot s6 phuong an, nhom alkyl nay c61déno, 1 dén 4, hodc 1 dén 3 nguyén
tur cacbon.

Nhu duoc st dung & day, thuat ngit “di(Cnm alkyl)aminosulfonylamino™ dé cap dén
nhom c6 cong thic -NHS(O)N(alkyl),, trong do mdi nhom alkyl doc 1ap ¢6 n dén m
nguyén tir cacbon. Theo mot s6 phuong an, mdi nhom alkyl doc 1ap co, 1 dén 6, 1 dén 4,
hogic 1 dén 3 nguyén tir cacbon.

Nhu duoc st dung ¢ day, thuat nglr “aminocarbonylamino”, dugc st dung mot minh
hodc két hop véi cac thuét ngit khéc, dé cap dén nhom c6 cong thirc -NHC(O)NHo,.

Nhu duogc str dung & déy, thuat ngdt “Com alkylaminocarbonylamino” d& cap dén
nhém c6 cong thirc -NHC(O)NH(alkyl), trong do nhém alkyl nay co n dén m nguyén tur
cacbon. Theo mdt s6 phuong an, nhom alkyl nay ¢6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén

fir cacbon.
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Nhu dugc st dung & day, thuat ngit “di(Cr.m alkyl)aminocarbonylamino™ dé cap dén
nhém ¢é cong thirc -NHC(O)N(alkyl), trong d6 mdi nhom alkyl doc 1ap con dén m nguyén
tr cacbon. Theo mdt sd phuong an, mdi nhém alkyl ddc 14p o, 1 dén 6, 1 dén 4, hoic 1
dén 3 nguyén tr cacbon.

Nhu duoc st dung & ddy, thuat ngit “Cam alkylcarbamyl” d& cap dén nhom c6 cong
thae -C(O)-NH(alkyl), trong d6 nhom alkyl nay c¢é n dén m nguyén ttr cacbon. Theo mot
sé phuong &n, nhom alkyl nay co 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén t cacbon.

Nhu duge st dung & day, thuat ngt “Cpm alkylthio” d& cap dén nhom co cong
thtre -S-alkyl, trong d6 nhém alkyl nay co n dén m nguyén tir cacbon. Theo mot s6 phuong
an, nhém alkyl nay ¢6 1 dén 6, 1 @én 4, hodc 1 dén 3 nguyén tir cacbon.

Nhu duoge st dung & ddy, thut ngit “Cp.m alkylsulfinyl” dé cap dén nhom c6 cong
thuc -S(O)-alkyl, trong d6 nhom alkyl nay c6 n dén m nguyén t cacbon. Theo mdt s6
phuong an, nhém alkyl nay c6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén ti cacbon.

Nhu duoc st dung & ddy, thuét nglt “Cn-m alkylsulfonyl” dé cap dén nhom c6 cong
thirc -S(O)2-alkyl, trong d6 nhém alkyl nay co n dén m nguyén t& cacbon. Theo mot sb
phuong 4n, nhoém alkyl nay co 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tir cacbon.

Nhu dugc st dung & day, thuét ngit “xyano-Ci alkyl” dé cép dén nhom c6 cong
thirc -(C1-n alkylen)-CN, trong d6 nhom alkyl nay co 1 dén n nguyeén tir cacbon. Theo mot
) phuong an, nhom alkyl nay ¢ 1 déno, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon, vi du,
-(Ci-3 alkylen)-CN.

Nhu duoc sir dung & day, thuét ngit “HO-Ci.n alkyl” d& cap dén nhom c6 cong thie
-(C1- alkylen)-OH, trong d6 nhom alkyl nay co 1 dén n nguyén t cacbon. Theo mot sd
phuong an, nhom alkyl nay co 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tir cacbon, vi du, -
(Ci-3 alkylen)-OH.

Nhu duoc st dung & ddy, thuat nglt “Ci alkoxy-Cia alkyl” dé cap dén nhom c6
cong thic -(Crn alkylen)-O(Cin alkyl), trong doé nhom alkyl nay co 1 dén n nguyén tt
cacbon. Theo mot s6 phuong an, nhom alkyl nay c6 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén
tir cacbon, vi du, -(Ci.6 alkylen)-O(Ci.6 alkyl).

Nhu duge st dung & dy, thudt ngit “carboxy” dé cép dén nhém co cong thic -

C(O)OH.
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Nhu duoc stt dung & day, thuét ngit “di(Ca-m-alkyl)amino” d& cap dén nhom c6 cong
thue -N(alkyl),, trong d6 hai nhom alkyl nay, mdi nhom doc 18p co, n dén m nguyén ti
cacbon. Theo mot s6 phuong an, mdi nhom alkyl doc 18p co 1 dén 6, 1 dén 4, hoac 1 dén
3 nguyén tu cacbon.

Nhu duoc st dung & ddy, thuat ngit “di(Cn-m-alkyl)carbamyl” dé cap dén nhom cé
cong thire ~C(O)N(alkyl)s, trong d6 hai nhom alkyl nay, moi nhom doc 1ap co, n dén m
nguyén tr cacbon. Theo mot s6 phuong én, mdi nhom alkyl doc 1ap ¢o 1 dén 6, 1 dén 4,
hodc 1 dén 3 nguyén tir cacbon.

Nhu duge st dung & day, thuat ngit “Cu.m alkylcarbonyloxy” 1a nhém c6 cong thue
-0C(0)-alkyl, trong d6 nhom alkyl nay c6 n dén m nguyén tu cacbon.

Nhu duge st dung & ddy, “aminocarbonyloxy” 1a nhom c6 cong thire -OC(O)-NHo.

Nhu duoc st dung & ddy, “Cnm alkylaminocarbonyloxy™ la nhom cé cong thuce -
OC(0O)-NH-alkyl, trong d6 nhom alkyl nay c¢6 n dén m nguyén tir cacbon.

Nhu dugc st dung ¢ day, ““di(Cn.malkyl)aminocarbonyloxy” la nhém ¢6 cong thirc
-OC(0)-N(alkyl), trong do6 mdi nhom alkyl doc 1dp ¢, n dén m nguyén t cacbon.

Nhu duge st dung & ddy “Cnm alkoxycarbonylamino™ dé cap dén nhom cé cong
thirc -NHC(0)O(Cn-m alkyl), trong d6 nhém alkyl nay co n dén m nguyén ti cacbon.

Nhu dugc st dung & déy, “xycloalkyl” dung dé chi cac hydrocacbon vong khong
thom bao gdm cac nhom alkyl va alkenyl mach vong. Céac nhom xycloalkyl ¢6 thé bao gdbm
cdc nhom don vong hodc da vong (vi du, ¢6 2 vong ngung tu), vong spiro (vong X0dn) va
vong cd céu ndi (vi du, nhom bixycloalkyl ¢6 cAu nbi). Cac nguyén tir cacbon tao vong cua
nhom xycloalkyl ¢6 thé tuy y dugc thé bang oxo hodc sulfido (vi du, C(O) hoac C(9)).
Ciing dugc bao gbm trong dinh nghia vé xycloalkyl 1a cac gbc c6 mdt hodc nhidu vong
thom dugc ngung tu (tuc la ¢6 lién két chung) vé6i vong xycloalkyl, vi du, cac dan xuét
benzo hodc thienyl cua xyclopentan, xyclohexan, va cac gbc twong ty. Nhom xycloalkyl
c6 chira vong thom ngung tu ¢ thé dugc gin qua nguyén tir tao vong bat ky bao gébm
nguyén tu tao vong clia vong thom ngung tu. Céc nhom xycloalkyl ¢o thé ¢6 3, 4, 5, 6, 7,
8. 9, hodc 10 cacbon tao vong (tirc la Cs-10). Theo mot s6 phuong &n, xycloalkyl la Cs.10
xycloalky!l don vong hodc hai vong. Theo mot s& phuong 4n, xycloalkyl la Cs.7 xycloalkyl
don vong. Theo mot s6 phuong én, xycloalkyl 1a Cy.7 xycloalkyl don vong. Theo mot sd

phuong an, xycloalkyl 1a Ca-10 xycloalkyl vong spiro hodc co cdu ndi (vi dy, nhom
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bixycloalkyl ¢o6 cu ndi). Vi du cac nhoém xycloalkyl bao gdm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl, xyclohexadienyl,
xycloheptatrienyl, norbornyl, norpinyl, norcarnyl, cuban, adamantan, bixyclo[1.1.1]pentyl,
bixyclo[2.1.1]hexyl, bixyclo[2.2.1]heptanyl, bixyclo[3.1.1]heptanyl,
bixyclo[2.2.2]octanyl, spiro[3.3Jheptanyl, va cac nhém twong tu. Theo mot s6 phuong an,
xycloalkyl 12 xyclopropyl, xyclobutyl, xyclopentyl hogc xyclohexyl.

Nhu duge st dung & ddy, “heteroaryl” d& cap dén di vong thom don vong hogc da
vong (vi du, ¢6 2 vong ngung tu) c6 it nhit mdt thanh phan vong 12 nguyén ti khac loai
dugce chon tr N, O, S va B. Theo mot sb phuong an, vong heteroaryl ¢6 1, 2, 3 hodc 4 thanh
phan vong 1a nguyén tir khéac loai dugce chon doc lap tr N, O, S, va B. Theo mot sb phuong
an, N tao vong bt ky trong gbc heteroaryl co thé 1a N-oxit. Theo mdt sd phuong én,
heteroaryl 1 heteroaryl don vong hodc hai vong ¢6 5-10 canh ¢6 1, 2, 3 hodc 4 thanh phén

‘vong 1 nguyén tir khac loai duge chon doc lap tr N, O, S, va B. Theo mot sd phuong 4n,
heteroaryl 12 heteroaryl don vong hodc hai vong c6 5-10 canh ¢6 1, 2, 3 hodc 4 thanh phan
vong 1a nguyén tir khac loai dugc chon doc 1ap th N, O, va S. Theo mot s6 phuong 4n,
heteroaryl 13 heteroaryl don vong c6 5-6 canh ¢6 1 hodc 2 thanh phan vong 1a nguyén tir
khac loai dugc chon doc lap tr N, O, S va B. Theo mot s6 phuong an, heteroaryl la
heteroaryl don vong ¢ 5-6 canh ¢6 1 hodc 2 thanh phan vong 1a nguyén tir khac loai dugc
chon doc 1ap tir N, O, va S. Theo mdt s6 phuong an, nhém heteroaryl chtra 3 dén 10, 4 dén
10, 5 dén 10,5 dén 7, 3 dén 7 hoic 5 dén 6 nguyén tir tao vong. Theo mot sb phuong an,
nhom heteroaryl c6 1 dén 4 nguyén tr khéc loai tao vong, 1 dn 3 nguyén tt khac loai tao
vong, 1 dén 2 nguyén tr khac loai tao vong hodc 1 nguyén tit khac loai tao vong. Khi nhom
heteroaryl chira nhidu hon mot thanh phan vong 1a nguyén tir khac loai, cac nguyén tu khac
loai nay cé thé 1 gidng nhau hogc khic nhau. Cac nhom heteroaryl vi du bao gbm, nhung
khong gidi han ¢, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, azolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, furyl, thienyl, triazolyl (vi
du,1,2,3-triazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl), tetrazolyl, thiadiazolyl (vi du, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl), quinolinyl, isoquinolinyl, indolyl,
benzothienyl, benzofuran, benzisoxazol, imidazo[1, 2-b]thiazolyl, purinyl, triazinyl,

thieno[3,2-b]pyridinyl, imidazo[1,2-a]pyridinyl, 1,5-naphthyridinyl, 1H-pyrazolo[4.3-
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blpyridinyl, va oxadiazolyl (vi du, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-
oxadiazolyl).

Nhu dugc st dung & day, “heteroxycloalkyl” dung dé chi cac di vong don vong
hodc da vong co it nhét mot vong khong thom (vong bdo hoa hogc khong bao hoa mdt
phan), trong d6 mdt hodc nhiu nguyén tir cacbon tao vong cua heteroxycloalkyl nay duoc
thé bing nguyén tir khac loai duge chon tir N, O, S va B, va trong dé cac nguyén tir cacbon
va nguyén tir khac loai tao vong cuia nhom heteroxycloalkyl c6 thé tuy y duge thé bang
mot hodc nhidu nhém oxo hoic sulfido (vi du, C(0), S(0), C(S), hodc S(O)2, v.v.). Nhém
heteroxycloalkyl bao gdbm hé don vong va da vong (vi du, c6 2 vong ngung tu).
Heteroxycloalkyl bao gdm cac nhém heteroxycloalkyl don vong va da vong 6 3 dén 10,
4 dén 10, 5 dén 10, 4 dén 7,5 dén 7, hodc 5 dén 6 canh. Nhom heteroxycloalkyl cling ¢6
thé bao gdm céc vong spiro va cic vong co clu ndi (vi du, vong biheteroxycloalkyl c6 cau
ndi tir 6 5 dén 10 canh c6 mdt hodc nhiéu nguyén t cacbon tao vong dugc thé béng
nguyén tir khéc loai duoc chon doc 1ap tr N, O, S va B). Nhém heteroxycloalkyl ¢o thé
dugc gin qua nguyén tir cacbon tao vong hodc nguyén tir khéc loai tao vong. Theo mdt s6
phuong 4n, nhom heteroxycloalkyl chira tir 0 dén 3 lien két doi. Theo mot sd phuong éan,
nhom heteroxycloalkyl chtra tir 0 dén 2 lién két doi.

Ciing bao gbm trong dinh nghia vé nhém heteroxycloalkyl 1a cac gbc ma co6 mot
hozic nhidu vong thom duge ngung tu (tire 13, c6 mot lién két chung) voi vong heteroxyclic
khong thom, vi duy, cac dan xuit benzo hodc thienyl ctia piperidin, morpholin, azepin, v.v.
Nhém heteroxycloalkyl chira vong thom ngung tu ¢o thé duoc gin thong qua nguyén tir
tao vong bat ky bao gdm nguyén tir tao vong clia vong thom ngung tu. Theo mdt sd phuong
an, nhom heteroxycloalkyl chira 3 dén 10 nguyén tr tao vong, 4 dén 10 nguyén tu tao vong,
3 dén 7 nguyén tir tao vong hodc 5 dén 6 nguyén tr tao vong. Theo mot s6 phuong an,
nhém heteroxycloalkyl ¢o 1 dén 4 nguyén tt khac loai, 1 dén 3 nguyén tir khéc loai, 1 dén
2 nguyén tr khic loai hodc 1 nguyén tir khéc loai. Theo mdt s& phuong an, heteroxycloalkyl
14 heteroxycloalkyl don vong c6 4 dén 6 canh c6 1 hodc 2 nguyén tir khéc loai duge chon
ddc lap ter N, O, S, va B va ¢6 mot hodc nhiéu thanh phén vong dugc oxy hoa.

Theo mot s phuwong an, heteroxycloalkyl 1a heteroxycloalkyl don vong hodc hai
vong ¢6 5-10 canh ¢6 1, 2, 3 hodc 4 nguyén tir khac loai duge chon doclap tu N, O, S, va

B va c6 mot hodc nhiéu thanh phan vong dugc oxy hoéa. Theo mot s6 phuong 4n,
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heteroxycloalkyl 1a heteroxycloalkyl don vong hodc hai vong c6 5-10 canh ¢ 1, 2, 3 hodc
4 nguyén tir khac loai dugc chon doc lap tr N, O, va S va c6 mot hodc nhiéu thanh phé”m
vong dugc oxy hoa. Theo mot s6 phuong 4n, heteroxycloalkyl nay 1a heteroxycloalkyl don
vong cO 5 dén 6 canh c6 1, 2, 3, hodc 4 nguyén tir khac loai dugc chon doc lap tt N, O, va
S va c6 mot hodc nhiéu thanh phan vong dugc oxy hoa.

Céc vi du khong gidi han vé cac nhém heteroxycloalkyl bao gdm pyrolidin-2-on,
1,3-isoxazolidin-2-on, pyranyl, tetrahydropyran, oxetanyl, azetidinyl, morpholino,
thiomorpholino, piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, piperidinyl, pyrolidinyl,
isoxazolidinyl, isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidinyl, imidazolidinyl,
azepanyl,  1,2,3,4-tetrahydroisoquinoline,  benzazapene, azabixyclo[3.1.0]hexanyl,
diazabixyclo[3.1.0]hexanyl, oxabixyclo[2.1.1]hexanyl, azabixyclo[2.2.1]heptanyl,
diazabixyclo[2.2.1]heptanyl, azabixyclo[3.1. 1]heptanyl,  diazabixyclo[3.1.1]heptanyl,
azabixyclo[3.2.1]octanyl, diazabixyclo[3.2.1]octanyl, oxabixyclo[2.2.2]octanyl,

azabixyclo[2.2.2]octanyl,  azaadamantanyl, diazaadamantanyl,  oxa-adamantanyl,

azaspiro[3.3 Jheptanyl, diazaspiro[3.3]heptanyl, oxa-azaspiro[3.3]heptanyl,
azaspiro[3.4]octanyl, diazaspiro[3.4]octanyl, oxa-azaspiro[3.4]octanyl,
azaspiro[2.5]octanyl, diazaspiro[2.5]octanyl, azaspiro[4.4]nonanyl,
diazaspiro[4.4]nonanyl, oxa-azaspiro[4.4]nonanyl, azaspiro[4.5]decanyl,

diazaspiro[4.5]decanyl, diazaspiro[4.4]nonanyl, oxa-diazaspiro[4.4]nonanyl va cdc nhom
tuong tu. Céc vi du khac vé cac nhom heteroxycloalkyl bao gdm 1,6-dihydropyridinyl (vi
du, 6-oxo-1,6-dihydropyridinyl).

Nhu duoc st dung & day, “Co.p xycloalkyl-Cn.m alkyl-” dé cap dén nhom c6 cong
thic xycloalkyl-alkylen-, trong d6 xycloalkyl ¢6 o dén p nguyén tir cacbon va nhom lién
két alkylen c6 n dén m nguyén t cacbon.

Nhu duge str dung & day “Co-p aryl-Co-m alkyl-" d& cap dén nhom co cong thire aryl-
alkylen-, trong d¢ aryl c6 o dén p nguyén tir cacbon va nhom lién két alkylen c6 n dén m
nguyén tr cacbon.

Nhu duge st dung & day, “heteroaryl-Cnm alkyl-" dé cap dén nhoém c6 cong thirc

heteroaryl-alkylen-, trong d6 nhom lién két alkylen c6 n dén m nguyén ti cacbon.
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Nhu duoc st dung & day “heteroxycloalkyl-Cp.m alkyl-" dé cap dén nhom c6 cong
thire heteroxycloalkyl-alkylen-, trong d6 nhom lién két alkylen c6 n dén m nguyén tir
cacbon.

Nhu duoc sit dung & ddy, “nhom lién két alkyl” 1a nhom lién két alkyl mach thing
hozic mach nhanh héa tri hai (“nh6ém alkylen”). Vi dy, “Co-p xycloalkyl-Chm alkyl-", “Co-p
aryl-Cn.m alkyl-”, “phenyl-Cn.m alkyl-", “heteroaryl-Cr.m alkyl-", va “heteroxycloalkyl-Cn.
m alkyl-" chira cdc nhom lién két alkyl. Vi du vé “nhém lién két alkyl” hodc “nhém alkylen”
bao gém metylen, etan-1,1-diyl, etan-1,2-diyl, propan-1,3-dilyl, propan-1,2-diyl, propan-
1, 1-diyl va cac nhom tuong tu.

Tai mdt s6 vi tri nhét dinh, cac dinh nghia hodc phuong an dé cap dén cac vong cu
thé (vi du, vong azetidin, vong pyridin, v.v.). Trur khi ¢6 chi dan khéc, cac vong ndy co thé
duge gin vao thanh phan vong bét ky véi diéu kién khong vuot qua hoa tri cua nguyén tu.
Vi du, mot vong azetidin c6 thé duge gn & vi trf bit ky cia vong ndy, trong khi vong
pyridin-3-yl duoc gén & vi tri 3.

Nhu duogc st dung & ddy, thudt ngit “oxo” dung dé chi nguyén tr oxy (ttrc 1a, =0O)
la phén tr thé hoa tri hai, tao thanh nhém carbonyl khi gén vao cacbon (vi duy, C=0 hogc
C(0)), hodc gén v6i nguyén tir khac loai nito hodc luu huynh tao thanh nhém nitroso,
sulfinyl hodc sulfonyl.

Nhu duoc st dung & day, thudt ngit “dugc chon doc 1ap tr” cd nghia la mdi 1An xuét
hién ctia mdt bién hodc phan thé, vi du, R*, dugc chon mdt cach doc lap tai mdi 14n
xudt hién tir danh sach ap dung.

Cac hop chit dugc mo ta trong ban mo ta nay co thé bét dbi xtng (vi dy, c6 mot
hodc nhiéu trung tm 14p thé). Tét ca cac ddng phan 1ap thé, nhu dong phan d6i anh va
ddng phan khong dbi quang, déu dugc dy dinh trir khi ¢6 chi dan khac. Cac hop chat theo
sang ché co chira cac nguyén tir cacbon dugc thé bat ddi xtng c6 thé duoc tach & cac dang
¢6 hoat tinh quang hoc hodc raxemic. Phuong phap didu ché cac dang c6 hoat tinh quang
hoc tir vat liéu ban dau khong c6 hoat tinh quang hoc da dugc biét dén trong linh vuc nay,
ching han nhu bang cach phén giai hdon hgp raxemic hodc bang cach tdng hop chon loc 1ap
thé. Nhiéu ddng phan hinh hoc cta olefin, cac lién két d6i C=N, va nhitng chit twong tu
cling co thé c6 trong céc hop chét duge mo ta trong ban mo ta nay, va tht ca céc dong phan

bén nhu vy duoc bao ham trong sang ché. Cac ddng phan hinh hoc cis va trans cta cac
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hop chét theo séng ché duoc mo ta va co thé duge tich dudi dang hdn hop cia cac dong
phan hodc dudi dang cac dang ddng phan tach biét. Theo mot sb phuong 4n, hop chét nay
¢6 cAu hinh (R). Theo mot s6 phuong an, hop chét nay c6 céu hinh (S). Céc cong thic (vi
du, Cong thuc (I), (II), v.v.) dugc dé cép trong ban md ta nay bao gbm céc dong phan lap
thé cua cac hop chét nay. |

Viéc phan giai hdn hop raxemic cua cdc hop chét c6 thé duoc thuc hién bang phuong
phap bat ky trong s6 nhiéu phuong phap da biét trong linh vuc nay. Phuong phép vi du bao
gOm tai két tinh phan doan st dung axit phan giai bat d6i x(rng ma 1a axit hitu co tao mudi,
¢6 hoat tinh quang hoc. Cac chét phén gii thich hgp cho cac phuong phap tai két tinh phan
doan 13, vi du, axit c6 hoat tinh quang hoc, chéng han nhu dang D va L cua axit tartaric,
axit diaxetyltartaric, axit dibenzoyltartaric, axit mandelic, axit malic, axit lactic hodc cac
axit camphorsulfonic c6 hoat tinh quang hoc khac nhau nhu axit p-camphorsulfonic. Céac
chét phan giai khac thich hop cho phuong phap két tinh phan doan bao gbm cic dang tinh
Kkhiét déng phan 1ap thé ctia a-metylbenzylamin (vi dy, dang S va R, hodc dang tinh khiét
vé mit dong phan khong d6i quang), 2-phenylglyxinol, norephedrin, ephedrin, N-
metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan, va dang tuong tu.

Qua trinh phan giai hon hop triét quang cling ¢6 thé dugc thuc hién bang cach rtra
giai trén cOt cd chha chit phan gidi c6 hoat tinh quang hoc (vi du,
dinitrobenzoylphenylglyxin). Thanh phan dung moi rira giai thich hop ¢6 thé duoc xac dinh
b&i ngudi o trinh do trung binh trong linh vyc nay.

Céc hop chit dugc dé cap trong ban mo ta nay cling bao gbm céc dang hd bién. Cac
dang hd bién 1a két qua ciia sy hoan ddi gitta lién két don voi lien két doi lién k& clng véi
su di chuyén ddng thoi ctia proton. Céc dang hd bién bao gom cac chét ddng phan proton
ma 1a céc trang thai proton hoa c6 cliing cong thire thuc nghiém va tong dién tich. Vi du,
c4c chét ddng phéan proton bao gdm cac cip keton-enol, cdc cdp amit-axit imidic, céac cdp
lactam-lactim, cac cdp enamin-imin va cac dang hinh vong trong doé proton co thé chiém
hai hodc hon hai vi tri cua hé di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va 4H-1,2,4-
triazol, 1H- va 2H-isoindol, 2-hydroxypyridin va 2-pyridon va 1H- va 2H-pyrazol. Céac
dang hd bién c6 thé & trang théi can bang hodc bi khoa vé mit khong gian thanh mot dang

bang su thé thich hop.
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T4t ca cac hop chit va mudi dugc dung ctia chung c6 thé dugc tim thay clung véi
c4c chét khac nhu nude va dung moi (vi du nhu hydrat va solvat) hogc c6 thé duge tach.

Theo mdt sb phuong é&n, viée diéu ché hop chat co thé bao gom viéc bd sung axit
hoiic bazo dé tac dong, vi du, xuc tic phan (mg mong mudn hozc tao thanh dang mudi nhu
mudi cong axit.

Theo mot sd phuong an, hop chit duogc duogc dé cap dén trong ban md ta nay, hoac
mudi cta ching, gén nhu 14 duoc tach. “Gan nhu 1a duoc tach” ¢ nghia 1a hop chét dugc
tach it nhAt 12 mot phan hodc dang k& khoi méi truong ma né dugc hinh thanh hoge duge
phat hién trong do. Viée tach mot phén c6 thé bao gém, vi du, ché phém duoc lam giau vé
cac hop chét dé cap dén trong ban mo ta nay. Su tach dang ké c6 thé bao gdbm cac ché pham
chira it nhét khoang 50%, it nhit khoang 60%, it nhét khoang 70%, it nhét khoang 80%, it
nhét khoang 90%, it nhat khoang 95%, it nhat khoang 97%, hogc it nhét khoang 99% trong
lugng cua cac hop chit duogc dé cap trong ban mo ta nay, hodc mudi cua chung. Cac phuong
phép tach cac hop chét va mudi cia chiing 1a cac phuong phap thong thuong trong linh vuc
nay.

Thuéat ngtt “hop chat” nhu duoc st dung & ddy c6 nghia la bao gbm tht ca cac dong
phan 1ap thé, déng phén hinh hoc, cac chit hd bién va cac déng Vi cua cac cAu truc duoc
md ta. Cac hop chit duogc x4c dinh ¢ ddy theo tén hodc chu trac dudi dang mot dang hd
bién cu thé dugc du dinh bao gbm cac dang ddng phan khac trir khi c6 quy dinh khac.

Nhu dugce sit dung trong day, thuat ngtr “mudi dugc dung” ding & chi cac hop chat,
nguyén li€u, ché pham, va/hodc dang lidu lvgng ma, trong pham vi ddnh gia 'y té hop 1y,
thich hop dé st dung tiép xuc v6i mod cua ngudi va dong vat ma khong géy ra doc tinh qua
mtc, su kich thich, phan Gng di img, hodc vAn d@ khac hodc bién chimng, twong ximg véi
ty 1¢ 1¢i ich/nguy co hop ly.

Séang ché cling bao gdm cac mudi duge dung cta cac hop chét dugc md ta trong ban
mo ta nay. Nhu duoc st dung ¢ day, “mudi dugce dung” dung aé chi cac dan xudt ctia hop
chit duoc boc 19, trong d6 hop chét gde duoc bién dbi bang cach chuyén hoa gbc axit hodc
bazo hién c¢6 thanh dang mubi cia né. Vi du vé mudi dugc dung bao gém, nhung khong
gidi han 0, mudi khoang hodc axit hitu co cua cac gbc bazo nhu amin; mudi kiém hodc hiru
co ctia gde axit nhu axit cacboxylic; va cac mudi twong tu. Céc mubi duoc dung theo sang

ché bao gé)ln cac mudi khong ddc thong thuong cua hop chét géc duoc tao thanh, vi du, tur
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cac axit vo co hodc hitu co khong doc. Cac mudi dugc dung theo sang ché ¢6 thé dugc téng
hop tir hop chit gdc chira gdc axit hodc bazo bang cac phuong phap héa hoc thong thudng.
Néi chung, céac mubi nhu vy c6 thé dugc didu ché bang cach cho cac dang axit hodc bazo
tu do cua céac hop chét nay phan tmg v6i lugng ty lugng ctia bazo hodc axit thich hop trong
nude hoic trong dung moi hitu co, hoac trong hon hop cta ca hai; n6i chung, moi truong
khong chira nude nhu ete, etyl axetat, ruou (vi du, metanol, etanol, iso-propanol, hodc
butanol) hoic axetonitril (ACN) dugc uu tién. Danh sach céc loai mubi thich hop duoc tim
thdy trong Remington's Pharmaceutical Sciences, t4i ban lan thir 17, Mack Publishing
Company, Easton, Pa., 1985, trang 1418 va Journal of Pharmaceutical Science, 66, 2
(1977), mdi tai lidu nay dugce dua vao day béng cach vién dan toan bd nodi dung cua ching.
Qua trinh tbng hop

Nguoi ¢6 trinh do trung binh trong linh vuc k¥ thudt nay, cac hop chit duoc dé xuit
trong ban mo ta nay, bao gbm cac mudi va céc chit dong phan 1ap thé ctia chiing, c6 thé
duoc diéu ché bang cach str dung céc k¥ thudt tong hop hitu co da biét va c6 thé dugc tong
hop theo con dudng bét ky trong sé nhidu con dudng tong hop ¢6 thé ¢6, nhur cdc con
duong tong hop dugc dua ra trong cc so d6 dudi day.

Céac phan Ung 8 didu ché cac hop chat duge dé cap dén trong ban md ta nay co thé
duge tién hanh trong cac dung moi thich hgp ma co thé duoc chon dé dang bdi ngudi co
trinh do trung binh trong linh vuc tdng hop hitu co. Cac dung mdi thich hop vé co ban ¢6
thé khong phan Umg véi cac vt liéu ban dAu (cac chit phan Gng), cic chét trung gian hogc
cac san phém & nhiét 0 ma cac phan tmg dugc tién hanh, vi dy, nhiét do co thé nim trong
khoang tir nhiét do két dong ciia dung moi dén nhiét do soi ctia dung moi. Phan tmg da cho
¢6 thé dugce tién hanh trong mot dung mdi hoge mot hon hop cia nhiéu hon mot dung moi.
Tuy thudc vao bude phan ing cu thé, cac dung mdi thich hgp cho bude phan ing cu thé
6 thé duoc chon bdi ngudi ¢6 trinh do trung binh trong linh vuc nay.

CAc thuat ngfr, “nhiét do moi trudng” va “nhiét do trong phong,” nhu dugc st dung
¢ day, duogc hiéu trong linh vyc nay, va noi chung chi nhiét do, vi du, nhiét do phan ung,
ma 12 khoang nhiét do ctia phong trong d6 phan img duoc tién hanh, vi du, nhiét do khoang
tir 20°C dén khoang 30°C.

Viéc diéu ché cic hop chit duoc d& cap dén trong ban mo ta nay co thé bao gdom

viéc bao vé va khtr bao vé cdc nhom hoa hoc khac nhau. Sy cén thiét cua viéc bao vé va
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khtr bao vé, va viéc lwa chon cdc nhém bao vé thich hop, 6 thé duoge nguoi ¢o trinh do
trung binh trong linh vuc nay xdc dinh mot cach dé dang. Hoa hoc vé cac nhom bao vé ¢b
thé tim duoc, vi du trong tai liéu ctia T.W. Greene va P.G.M. Wuts, Protective Groups in
Organic Synthesis, xudt ban 1an thr 3, Wiley & Sons, Inc., New York (1999).

Céc phan tng c6 thé duge kiém tra bang phwong phap thich hop bat ky dugc biét
trong linh vuc nay. Vi du, su tao thanh san phém 6 thé duoc kiém tra béng cac phuong
tién quang phd, nhu phd cong hudng tir hat nhan (vi du, 'H hodc 13C), phd hong ngoai,
quang phd (vi dy, quang pho tia t&r ngoai (UV) kha kién), khdi phd hodc bang cac sic ky
nhw sfc ky 1ong hiéu ning cao (HPLC), sic ky 16ng-khdi phd (LCMS), hogc sic ky 16p
mong (TLC). Cac hop chét ¢6 thé duoc didu ché boi ngudi ¢6 trinh do trung binh trong
linh vuc nay theo nhiéu phuong phép khéc nhau, bao gbm sic ky 16ng hiéu nang cao
(HPLC) va sdc ky silic dioxit pha thuong

Céc hop chét c6 Cong thire (I) ¢6 thé duge diéu ché, vi du, bang cach sir dung quy

trinh nhu dugc minh hoa trong cac so do bén dudi:

Sodol
H HO™ R NH2PG cy'- 1
cl N N\l 1-2 NP AN} 14 ONZA /N\N 16 ONA /N\N
I _— —_—
N A N \N_\R NS R NS R
Cl Cl NHPG NHPG
141 13 15 17
o cyl Cy! 2"\/‘ c
khitbao vé  “YNEN=N halogen héa Y~~~ v~
—_—
—_— Na =~ _\
NH,
1-8 1 11

Céc hop chit c6 cong thire 1-11 ¢6 thé duoc diéu ché theo con dudng tong hop duge
néu trong So dd 1. Phéan tng thich hop, nhu phan tng Mitsunobu, gitta cac vat liéu ban dau
1-1 va 1-2 ¢6 thé dugc tién hanh dudi cac diéu kién thich hop (nhu bang cich st dung
DEAD va PhsP) dé tao ra chét trung gian 1-3. Phan Ung thé 4i nhan thom (SnAr) cua chét
trung gian 1-3 v6i amin 1-4 (PG 1a nhom bao vé thich hop, nhu 2,4-dimetoxybenzyl) tao
ra hop chét 1-5. Sau d6 hop chét 1-5 ¢6 thé lién hop chéo véi san pham cdng c6 cong thirc
1-6, trong d6 M 1a axit boronic, boronic este hoac kim loai dugc thé thich hop (vi du, M 1a
B(OR)2, Sn(Alkyl)s, hodc Zn-Hal), dudi cac diéu kién lién hop chéo Suzuki chuin (vi duy,
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khi c6 mat chét xuc tac paladi va bazo thich hop), hodc cac diéu kién lién hop chéo Stille
chun (vi du, khi c6 mat chét xtc tac paladi), hodc céc diéu kién lién hop chéo Negishi
chudn (vf dy, khi c6 mat chét xuc tac paladi) thu dugc san pham lién hop chéo, ma trai qua
qua trinh loai bé nhém bao v¢ dé tao ra chét trung gian 1-8. Halogen hoa hop chét 1-8 véi
chét phan ting thich hgp, nhuw N-bromsucxinimit (NBS), tao ra chét trung gian 1-9. Sau do
san pham cubi cing 1-11 ¢6 thé duge diéu ché bang cach cho hop chét 1-9 phan mg véi
san pham cong c6 cong thuc 1-10 st dung cac didu kién phan (g tuong tu v6i cic didu
kién dugc mo ta trong qua trinh didu ché hop chét 1-7 tir hop chit 1-5. Trinh tu cua cic
budce tong hop dugc dé cap trén day co thé duoc sip xép lai, khi duge cho la phu hop, dé

phu hop véi timg qud trinh tdng hop tuong tu.

So dd 2
NH,PG A~ cy'-m 1
VS 5 S S RS o - @
) ) < N < AN\
N~ N N~ N Na SN R N =N R
Cl NHPG NHPG NHPG
2-1 2-2 2.3 0a
Hal ) Cy?
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Céc hop chét c6 cong thirc 2-7 ¢6 thé dugc didu ché theo con dudng tong hop dugc
néu trong So dd 2. Phan Gng thé 4i nhan thom (SnAr) vat li¢u ban dau 2-1 v6i amin 1-4
(trong d6 PG 1a nhom bao vé thich hop, nhu 2,4-dimetoxybenzyl) tao ra hop chét 2-2. Sau
d6 phan tng thich hop, nhu phan Gng Mitsunobu, gifta 2-2 va ruou 1-2 ¢6 thé dugc tién
hanh dudi céc didu kién thich hop (nhu bing cach sit dung DEAD va PhsP) dé tao ra chat
trung gian 2-3. Hop chit 2-3 ¢6 thé duoc lién hop chéo véi san phém cdng c6 cong thirc 1-
6, trong d6 M 14 axit boronic, boronic este hodc kim loai dugc thé thich hop (vi dy, M 12
B(OR)s, Sn(Alkyl)s, hodc Zn-Hal), duéi céc dicu kién lién hop chéo Suzuki chuan (vf du,
khi c6 mat chét xuc tac paladi va bazo thich hop), hodc cac diéu kién lién hgp chéo Stille
chuin (vi du, khi ¢c6 mat chit xuc tac paladi), hodc céc diéu kién lién hop chéo Negishi
chuén (v du, khi c6 mat chét xtc tac paladi) thu duoc san pham lién hogp chéo, ma trai qua

qué trinh loai bé nhém béo v¢ dé tao ra chét trung gian 2-5. Halogen hoa hop chét 2-5 véi
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chét phan ting thich hgp, nhu N-bromsucxinimit (NBS), tao ra chét trung gian 2-6. Sau do
san pham cudi cuing 2-7 ¢6 thé duoc didu ché bang cach cho hop chét 2-6 phan (mg véi san
pham cdng c6 cong thire 1-10 sir dung cac diéu kién phan Gng tuong tu v6i cic diéu kién
duoc mo ta trong qud trinh diu ché hop chat 2-4 tir hop chét 2-3. Trinh ty cua céc bude
tong hop duge dé cap trén day co thé dugc sip xép lai, khi duge cho la phu hop, dé phu
hop vai ting qué trinh tdng hop twong tu.

So do 3
NHZPG
Cl | o NH2 CIn AN,
<. N\
NS, N v \N NSNSN R
cl NHPG
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Hal
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Céc hop chét ¢6 cong thirc 3-8 c6 thé dugc didu ché theo con dudng tdng hop duoc
néu trong So dd 3. Phan tmg dong vong vét liu ban dau 3-1 sir dung cac chét phan ting
thich hop, nhu NaNO, va HCl, tao ra hop chit hai vong 3-2. Sau d6 phan tng lién hop,
nhu phan Gng Mitsunobu, gitta 3-2 va rugu 1-2 ¢6 thé duoc tién hanh dudi cac diéu kién
thich hop (nhu bang cach st dung DEAD va PhsP) & tao ra chét trung gian 3-3. Phan Gng
thé 4i nhan thom (SnAr) hop chét 3-3 v6i amin 1-4 (PG 1a nhom bao vé thich hop, nhu 2,4-
dimetoxybenzyl) tao ra hop chét 3-4. Sau do chit trung gian 3-4 ¢6 thé 1ién hop chéo vai
san phim cong c6 cong thirc 1-6, trong d6 M 1a axit boronic, boronic este hodc kim loai
duoc thé thich hop [vi du, M 1a B(OR)2, Sn(Alkyl)s, hoac Zn-Hal], duéi cac diéu kién lién
hop chéo Suzuki chudn (vi dy, khi c6 mat chét xtc tac paladi va bazo thich hgp), hodc cac
didu kién lién hop chéo Stille chudn (vi dy, khi 6 mat chat xuc tac paladi), hogc céc didu
kién lién hop chéo Negishi chuén (vi du, khi ¢6 mat chét xuc tac paladi) thu dugc san phém
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lién hop chéo 3-5, ma trai qua qué trinh loai b6 nhom bao vé dé tao ra hop chét 3-6. Halogen
hoa hop chit 3-6 v6i chat phéan ung thich hgp, nhu N-bromsucxinimit (NBS), tao ra hop
chét 3-7. Sau d6 cac san phim cudi cing 3-8 ¢6 thé duoc didu ché bing cach cho hop chét
3-7 phan g véi san pham cdng c6 cong thirc 1-10 sir dung céc diéu kién phéan ung tuong
tu voi cac diéu kién duoc mo ta trong qua trinh didu ché hop chét 3-5 tir 3-4. Trinh tu cta
céc buge téng hop duge dé cap trén day co thé dugc sép xép lai, khi dugc cho 1a phi hop,
dé phi hop véi ting qua trinh tbng hop tuwong tu.

Phuong phap str dung

Céc hop chat theo sang ché ¢6 thé diu bién hoat tinh cta thy thé adenosin, nhu cac
kiéu phu A2A va thy thé A2B. Do d6, céc hop chét, mudi hogc cée chét ddng phan lap thé
duoc mo ta trong ban mo ta nay co thé dugc st dung trong cac phuong phap tre ché thu thé
adenosin (vi du, thu thé A2A va/hoic A2B) béng cach cho thu thé nay tiép xuc voi mot
hodc nhidu hop chat, mudi hodc ché phim bt ky duge mo ta trong ban md ta nay. Theo
mdt s6 phuong an, hop chét hogc mudi c6 thé dugc st dung trong cac phuong phap e ché
hoat tinh cda thy thé adenosin trong ca thé/bénh nhan can su e ché bang cich st dung
lugng hitu hi¢u cua hop chét hoic mudi dugc md ta trong ban md ta nay. Theo mot sb
phuong an, viéc didu bién 1a tc ché. Theo mot sd phuong an, tiép xuc 14 in vivo. Theo mot
s6 phuong an, tiép xtc 1a ex vivo hodc in vitro.

Cac hop chét hoac mudi dugc mo ta trong ban md ta nay ¢ thé co tinh chon loc.
Thuat ngtt “chon loc”, ¢6 nghia la hop chét nay lién két hodc uc ché thu thé adenosin voi
4i luc hodc do cong hiéu tuwong mg 16n hon so voi it nh_ét mot thu thé khac, kinaza, v.v.
Céc hop chit theo sang ché cling co thé 1a chat dbi khang kép (ttc 1a chét e ché) ctia thu
thé adenosin, vi du, cac thu thé adenosin A2A va A2B.

Mot khia canh khéc cia sang ché dé cap dén cic phuong phép didu tri bénh hodc
roi loan lién quan dén thu thé adenosin & cd thé (vi du, bénh nhan) bang cho cd thé can diéu
tri nay st dung luong hodc liéu hitu hiéu trong diéu tri cuia mot hodc nhiéu hop chét theo
sang ché hodc dugce pham ctia ching. Bénh hozc rdi loan lién quan dén thu thé adenosin
¢6 thé bao gé)m bénh, rbi loan hodc tinh trang bt ky c6 lién quan tryc tiép hodc gian tiép
dén su biéu hién hoic hoat tinh cua thu thé adenosin, bao gém su biéu hién qua mirc va/hodc

cac mrc hoat tinh bt thuong.
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Céc hop chat theo sang ché hitu ich trong viée diéu tri cac bénh lién quan dén hoat
tinh ctia céc thu thé adenosin, bao gf”)ln, vi du, ung thu, cac bénh viém, bénh tim mach,
bénh thoai hoa than kinh, rdi loan didu hoa mién dich, bénh hé than kinh trung wong va
bénh tiéu dudng.

Dua trén vai tro thuyét phuc ctia adenosin, vi du, cdc thu thé A2A, A2B, trong nhiéu
co ché te ché mién dich, cac chit (rc ché dang phat trién c6 thé tang cuong hé théng mién
dich dé ngédn chén su tién trién ctia khdi u. Chét e ché thu thé adenosin c6 thé duoc sir
dung, mot minh hoac két hop véi cac liéu phap khéc, dé diéu tri ung thu bang quang, ung
thu phdi (vi dy, ung thu phdi khong phai té bao nhd (NSCLC), di cén phdi), u hic sic t6
(vidy,u hic sic t6 di can), ung thu v, ung thu ¢d tir cung, ung thu bué)ng trimg, ung thu
két truc trang, ung thu tuyén tuy, ung thu thuc quan, ung thu tuyén tién liét, ung thu than,
ung thu da, ung thu tuyén giap, ung thu gan, ung thu tir cung, ung thu dau va co, va ung
thu biéu mo té bao than (Antonioli, L. va déng tac gia, Nature Reviews Cancer, 2013, 13,
842-857). Ciing xem, https://globenewswire.com/news-
release/2017/04/04/954192/0/en/Corvus-Pharmaceuticals-Announces-Interim-Results-
from-Ongoing-Phase-1- 1b-Study-Demonstrating-Safety-and~Clinical-ActiVity-of—Lead-
Checkpoint-Inhibitor-CPI-444-in—Patients—with-Adva.html; Cekic C. va dong tac gia, J
Immunol, 2012, 188:198-205; Tannone, R. va déng tac gia, Am. J. Cancer Res. 2014, 4: 172-
181 (nghién ctru cho thiy rang su phong bé ctia cd A2A va CD73 giup lam tang hoat tinh
chéng khéi u ciia liéu phap khang CTLA-4 mAb trong m6 hinh u héc t6 chudt B16F10);
[annone, R. va déng tac gia, Neoplasia, 2013, 15:1400-1410 va Beavis PA., va déng tac
gia, Proc Natl Acad Sci. USA, 2013, 110:14711-14716 (nghién ctru cho su phong bé A2A
va CD73 1am giam muc do di can trong md hinh khoi u v 4T1 ¢6 biéu hién CD73 cao).
Theo mdt sb phwong én, ung thu tuyén tién liét 1a ung thu bidu mo tuyén tién liét di cin
khéang phau thuat (mCRPC). Theo mot s6 phuong 4n, ung thu két truc trang 12 ung thu biéu
mo két truc trang (CRC).

Theo mot sd phuong an, bénh hodc r6i loan 13 ung thu phoi (vi dy, ung thu phdi
khong phai té bao nho), u hic sic t6, ung thu tuyén tuy, ung thu vii, ung thu bidu m6 té bao
vay ¢ dau va cd, ung thu tuyén tién liét, ung thu gan, ung thu rudt két, ung thu ndi mac ti
cung, ung thu bang quang, ung thu da, ung thu tr cung, ung thu than, ung thu da day, hodc

sacom. Theo mot s6 phuong an, sacom la khoi u Askin, sacom hinh bo dao, sacdm sun,
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sacoOm Ewing, u ndi md mach mdu 4c tinh, u té bao Schwann 4c tinh, sacom xuong, sacom
phé‘m mém phé nang, sacom mach, sacom nang té bao hinh 14, sacom bi xo 161, u X0 cung,
u té bao tron nhé xo hoa, sacom dang biéu md, sacom sun ngoai xwong, sacom Xuong ngoai
xuong, sacom xo, u mo dém da day rudt (GIST), u té bao quanh mao mach, sacom mach,
sacom Kaposi, sacom co tron, sacom md md, sacom bach huyét, sacom lympho, u vé bao
than kinh ngoai bién 4c tinh (MPNST), sacOm sqi-thén kinh; sacOm co véan, sacom bao
hoat dich, hodc sacom khong biét hoa da dang. |

Theo mot sé phuong én, bénh hodc r6i loan 13 u trung bidu m6 hodc ung thu biéu
mo tuyén. Theo mot s6 phuong 4an, bénh hodc r6i loan 12 u trung biéu mo. Theo mQt s6
phuong én, bénh hoéc roi loan 13 ung thu bidu mo tuyén.

MDSC (té bao trc ché ¢6 ngudn gde tir tiy bao) 1a mot nhom té bao mién dich di
nguyén tir dong tiy (ho té bao c6 ngudn gbe tr té bao gbc tiy xuong). MDSC nhan rong
manh mé& trong céc tinh trang bénh ly nhu nhiém tring man tinh va ung thu, do hé tao huyét
bi thay d6i. MDSC dugc phén bigt vdi cdc loai té bao dong tuy khac, trong d6 ching c¢o
cac hoat tinh Uc ché mién dich manh hon 1a cac déc tinh kich thich mién dich. Tuong tu
nhu céc té bao dong tay khac, MDSC tuong tic voi cac loai t& bao mién dich khac bao
gdm té bao T, té bao dudi gai, dai thuc bao va € bao giét tu nhién dé diéu hoa chirc nang
clia c4c té bao nay. Theo mot s6 phuong 4n, cac hop chét, v.v. dugc mo ta trong ban md ta
nay co thé duoc st dung trong cac phuong phép lién quan dén mo ung thu (vi du, khéi u)
v&i su xam nhiém cao cua MDSC, bao g6m céc khdi u rén c6 mire co ban cao cia dai thue
bao va/hoic su tham nhdp MDSC.

Theo mot sb phuong an, hop chét theo sang ché co thé dugc st dung dé didu tri
viém phdi, bao gdm X0 phoi do bleomyxin gdy ra va tdn thuong lién quan dén su thiéu hut
deaminaza adenosin (Baraldi, va déng tac gia, Chem. Rev., 2008, 108, 238-263).

Theo mot sb phuong an, cac hop chét theo sang ché co thé dugc st dung 1am liu
phap diéu tri bénh viém nhu phan ung di ung (vi du, cac phan Ung di ing phu thudc thu
thé adenosin A2B) va cac phan tng mién dich phu thudc thu thé adenosin khac. Cac bénh
viém khac c6 thé duoc didu tri bang céc hop chét theo sang ché bao gdm ri loan ho hip,
nhiém trung huyét, chin thuong tai twéi mau va huyét khdi.

Theo mdt s6 phuong an, hop chét theo sang ché co thé dugc sir dung lam liéu phap

didu tri bénh tim mach nhu bénh dong mach vanh (nhdi mau co tim, dau tht nguc, suy
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tim), bénh mach méau ndo (dot quy, con thiéu mau cuc bo thoang qua), bénh dong mach
ngoai vi va xo vita dong mach dong mach chu va ching phinh ddng mach chu. Xo viia
dong mach 1a yéu td can nguyén tiém 4n trong nhiéu loai bénh tim mach. Xo vita dong
mach bat dau & tudi thanh thiéu nién vai cac vét md, tién trién thanh mang & tudi trudng
thanh va cudi cing dan dén cac bién cb huyét khéi gay tic mach din dén bénh tat va tu
vong dang ké vé mit 1am sang. Cac chit dbi khang voi thu thé A2B adenosin va A2A
adenosin c6 thé c6 loi trong viéc ngdn nglra sy hinh thanh mang xo vita dong mach
(Eisenstein, A. va ddng tac gia, J. Cell Physiol., 2015, 230 (12), 2891-2897).

Theo mdt s& phuong an, hop chit theo sang ché co thé dugc st dung 1am li¢u phap
diéu trj cac r6i loan trong hoat dong van dong; thiéu hut do thoai hoa h¢ dopamin thé van;
va bénh Parkinson; mdt s6 hoi chirng thic day cuia bénh tram cam (Collins, L.E. va dong
tac gia Pharmacol. Biochem. Behav., 2012, 100, 498-505.).

Theo mét sd phuong an, hop chit theo sang ché c6 thé duoc st dung lam liéu phap
diéu tri bénh tiéu dudng va cac rdi loan lién quan, nhu khéng insulin. Bénh tiéu dudong anh
hudng dén viéc san xuét adenosin va su biéu hién cla céc thy thé A2B adenosin (A2BR)
kich thich san xuAt TL-6 va CRP, khang insulin va méi lién quan gitta cac dang da hinh
nucleotit don gen A2sR (ADORA2B SNP) va cac dAu hiéu viém. Tang tin hiéu A2BR trong
bénh tiéu duong c6 thé lam tang khang insulin mot phan do lam tang chét trung gian tién
viém. Cac chét phong bé A2BR chon loc c6 thé hitu ich dé diéu tri khang insulin (Figler,
R.A. va ddng tac gia Diabetes, 2011, 60 (2), 669-679).

Can phai hiéu rang cac hop chit duoc dé cap & day, vi du, cdc hop chét c6 Cong
thae (1), hodc phuong an bat ky trong sb cac phuong an cua chung, ¢6 thé c6 profin dugc
ly thoa dang va cac dac tinh dugc sinh hoc day hira hen, nhu profin dc tinh, co ché chuyén
hoéa va céc tinh chit duge dong hoc, tinh hoa tan va tinh thAm. Can phai hiéu ring viéc xéac
dinh cac dic tinh sinh dugc thich hop nam trong pham vi hidu biét cia ngudi ¢6 trinh do
trung binh trong linh vuc nay, vi du, phuong phép xac dinh ddc tinh té bao trong té bao
hodc trc ché cac dich hodc kénh nhét dinh dé xac dinh dc tinh tiém 4n.

Thuét ngit “ca thé” hoic “bénh nhan”, dugc st dung thay thé cho nhau, ding dé chi
dong vat bét ky, bao gé)ln dong vét c6 v, tSt nhat 1a chuot, chudt céng, cac loai gam nhdm

khac, tho, cho, meo, lon, gia suc, cuu, ngua hodc linh truéng va tot nhat la con nguoi.
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Cum tu “lugng hitu hiéu didu tri” dé cap dén luong hop chét hoat tinh hodc duoc
chit tao ra phan ung sinh hoc hodc duogc hoc trong mo, hé théng, dong vat, ca thé hoac con
ngudi dang duge nha nghién ctru, bac sithuy, bac siy khoa hodc béc silam sang khac tim
kiém.

Nhu dugce st dung & day, thuat ngl “diéu tri” hodc “viéc diéu tri” dé cap dén mot
hodc nhiéu trong ) (1) tc ché bénh; vi du, tc ché bénh, tinh trang hoac rdi loan & ca thé
dang trai qua hoac biéu hién bénh 1y hodc hoi ching cua bénh, tinh trang hodc rdi loan (tite
la, 1am nglng sy phat trién thém ctia bénh 1y va/hodc hoi ching bénh 1i); va (2) cai thién
bénh; vi dy, cai thién bénh, tinh trang hodc rdi loan & cé thé dang trai qua hoac biéu hién
bénh 1y hodc hdi ching cua bénh, tinh trang hodc rbi loan (titc la, dao nguoc bénh ly
va/hodc hoi chiing) nhu giam mirc d§ nghiém trong cua bénh.

Theo mdt sé phuwong an, hop chét theo sang ché hitu ich trong viéc ngén ngira hodc
giam nguy co phat trién bénh bat ky dugc dé cap ¢ day; vi dy, ngan nglra hodc giam nguy co
phat trién bénh, tinh trang hoac roi loan & cé thé co thé d& méc bénh, tinh trang hodc 161 loan
nhung chua trai qua hodc ¢6 biéu hién bénh ly hodc hdi chimg ctia bénh.

Liéu phap két hop
1. Céc liéu phép diém kiém sodt mién dich

Theo mdt sb phuong an, chét e ché kép A2A va A2B duge dé cap dén trong ban
mo ta nay co thé dugc st dung két hop v6i mot hodc nhidu chit trc ché diém kiém soét
mién dich dé diéu tri ung thu nhu dugc mo ta trong ban mo ta nay. Theo mot phuong an,
su két hop véi mot hodc nhidu chét e ché diém kiém soat mién dich nhu dugc md ta trong
ban md ta ndy co thé duogc st dung dé didu tri u hic sic t6. Cac hop chét theo sang ché co
thé dugc st dung két hop véi mot hodc nhidu chét trc ché diém kiém soat mién dich. Cac
chét trc ché diém kiém soat mién dich 14y 1am vi du bao gbm céc chit (rc ché chéng lai céc
phan tir diém kiém soat mién dich nhu CD20, CD28, CD40, CD122, CD96, CD73, CDA47,
GITR, CSFIR, JAK, PI3K delta, PI3K gama, TAM, arginaza, HPK1, CD137 (con dugc
goi 12 4-1BB), ICOS, B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, TIGIT, PD-

1. PD-L1 va PD-L2. Theo mdt s6 phuong an, phan tir didm kiém soat mién dich 1a phén ttr
didm kidm soat kich thich dugc chon tir CD27, CD28, CD40, ICOS, OX40, GITR va
CD137. Theo mot sb phuong &n, phén t diém kiém soat mién dich 1a phan tt diém kiém

soét e ché duoc chon tir A2AR, B7-H3, B7-H4, BTLA, CTLA-4, IDO, KIR, LAG3, PD-
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1, TIM3, TIGIT va VISTA. Theo mét s6 phuong an, hop chét theo sang ché dugc duge dé
cap dén trong ban md ta nay co thé duoc st dung két hop voi mot hodc nhidu tic nhan
dugc chon tir chét e ché KIR, chét trc ché TIGIT, chit e ché LAIRI, chit ac ché CD160,
chét trc ché 2B4 va chit e ché beta TGFR.

Theo mdt s6 phuong 4n, chét e ché kép A2A va A2B dugc d& cap dén trong ban
m6 ta ndy c6 thé duge st dung két hop véi mot hode nhiéu chét chu van cta phan tir diém
kiém soat mién dich, vi du, 0X40, CD27, 0X40, GITR, va CD137 (con duogc got la 4-
1BB).

Theo mot sb phuong an, chit &rc ché ctia phan tir diém kiém soat mién dich 12 khang
thé khang PD1, khang thé khéng PD-L1 hogc khéng thé khang CTLA-4.

Theo mdt s6 phwong an, chét e ché ciia phan tir diém kiém soat mién dich 1a chat
Grc ¢ché PD-1, vi du, khang thé don dong khang PD-1. Theo mot s6 phuong 4n, khéng thé
don dong khang PD-1 1a nivolumab, pembrolizumab (con dugc goi la MK-3475),
durvalumab (Imfinzi®), pidilizumab, SHR-1210, PDR001, MGAO12, PDRO01, AB122
hosic AMP-224. Theo mdt s6 phuong &n, khang thé don dong khang PD-1 1a nivolumab
hodic pembrolizumab. Theo mdt s6 phuong 4n, khang thé khang PD1 1a pembrolizumab.
Theo mét s& phuong én, khéng thé don dong khang PD-11a MGA012. Theo mot s6 phuong
4n. khéng thé khang PD1 1a SHR-1210. (C4c) tac nhan chong ung thw khéc bao gbm liéu
phap khang thé nhu 4-1BB (vi du, urelumab, utomilumab).

Theo mot ) phuong an, chét tc ché cua phén tu diém kiém soat mién dich la chét
tic ché PD-L1, vi du, khang thé don dong khang PD-L1. Theo mdt s6 phuong 4n, khang
thé don dong khang PD-L1 1a BMS-935559, MEDI4736, MPDL3280A (con dugc goi 1a
RG7446), hoic MSB0010718C. Theo mot s6 phuong 4n, khang thé don dong khang PD-
L1 1a MPDL3280A hodac MEDI4736.

Theo mét sé phuong an, chit e ché cia phan tir didm kidm soat mién dich 1a chit
ttc ché PD-1 va PD-L1, vi du, khang thé don dong khang PD-1/PD-L1. Theo mot sb
phuong én, khang thé khang PD-1/PD-L1 1a MCLA-136.

Theo mdt s6 phuong an, chit trc ché 1a MCLA-145.

Theo mot s6 phuong 4n, chit e ché ciia phan tir diém kiém sodt mién dich la chit
tte ché CTLA-4., vi du khéng thé khang CTLA-4. Theo mt s phuong n, khang thé khéng
CTLA-4 1a ipilimumab, tremelimumab, AGEN1884, hoac CP-675,206.
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Theo mdt sé phuong én, chat trc ché cta phan tir diém kiém soat mién dich 1a chét
tte ché LAG3, vi du, khang thé khang LAG3. Theo mot sé phuong 4n, khang thé khang
LAG3 1a BMS-986016, LAG525 hoac INCAGN2385.

Theo mdt s6 phuong én, chét &rc ché ctia phan ti diém kiém soat mién dich 1a chat
te ché TIM3, vi du, khéng thé khang TIM3. Theo mot s6 phuong 4n, khang thé khang
TIM3 1a INCAGN2390, MBG453 hodc TSR-022.

Theo mdt s6 phuong én, chét trc ché cua phan tir diém kidm soat mién dich 1a chat
Gtc ché GITR, vi du, khang thé khdng GITR. Theo mét s6 phuong 4n, khang thé khang
GITR 1a TRX518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156,
GWN323 hodc MEDI1873.

Theo mot ) phuong an, chét e ché cua phan ttr diém kiém soat mién dich 14 chat
chi van cua OX40, vi dy, khang thé chu van OX40 hoic protein dung hop OX40L. Theo
mot s6 phuong an, khéng thé khang OX40 1a MEDI0562, MOXR-0916, PF-04518600,
GSK3174998 hoic BMS-986178. Theo mot s6 phuong én, protein dung hgp OX40L la
MEDI6383.

Theo mét s phuong én, chét e ché cua phan tw diém kidm soat mi&n dich 13 chat
te ché CD20, vi du, khéng thé khang CD20. Theo mdt s6 phuong én, khéng thé khang
CD20 1a obinutuzumab hoac rituximab.

Cac hop chit theo sang ché ¢o thé dugc st dung két hop voi cac khang thé dic hidu
kép. Theo mot s6 phuong 4n, mot trong cac mién ciia khang thé dic hiéu kép nhim dich
PD-1, PD-L1, CTLA-4, GITR, OX40, TIM3, LAG3, CD137, ICOS, CD3, khang nguyén
dic hiéu cia khdi u (vi du, CD70), hodc thy thé TGFp.

Theo mot sb phuong an, hop chét theo sang ché co thé duogc st dung két hop véi
mdt hodc nhiéu chét e ché enzym chuyén héa. Theo mot s6 phuong an, chét e ché enzym
chuyén hoéa la chit tre ché IDO1, TDO hodc arginaza. Vi du vé chét e ché IDO1 bao gdbm
epacadostat, NLG919, BMS-986205, PF-06840003, I0M?2983, RG-70099 va LY338196.

Nhu da dé cap & trén, cac hop chét, chit e ché, tac nhan bd sung, v.v. ¢0 thé dugc
két hop véi hop chét theo sang ché & dang lidu luong duy nhét hodc lién tuc, hodc ching
¢6 thé duoc sir dung dong thoi hodc tudn tu dudi cac dang lidu luong riéng biét.

I1. Liéu phap diéu tri ung thu
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Su phat trién va tdn tai clia té bao ung thu ¢c6 thé bi tac dong bai nhiéu con dudng
truyén tin hiéu. Do do, rét hitu ich khi két hop céc chét e ché enzym/protein/thy thé, ¢6
c4c dic tinh vu tién khac nhau ¢ cac dich ma chung diéu bién céc hoat tinh, dé diéu tri cac
tinh trang do. Nhim dich nhiéu hon mot con dudng tin hiéu (hodc nhiéu hon mdt phan ti
sinh hoc lién quan dén mot con duong tin hi¢u nhit dinh) c6 thé lam giam kha nang khéng
thubc trong quan thé té bao, va/hodc giam ddc tinh cia viée didu tri.

Céc hop chét theo sang ché co thé duoc sir dung két hop v6i mot hodc nhidu chat
trc ché enzym/protein/thu thé khac hoic mdt hoac nhiéu liéu phéap dé diéu tri bénh, nhu
ung thu. Vi du vé cac bénh va chi dinh c6 thé didu tri bang liéu phap két hgp bao gom
nhitng bénh nhu duge mo ta trong ban md ta nay.

Cac hop chét theo sang ché c6 thé duoc st dung két hop v6i mot hodc nhiéu duoc
chét bd sung nhu, vi dy, thubc diéu tri hoa hoc, chat didu tri ung thu mién dich, chét Grc ché
enzym chuyén hoa, chét e ché thu thé chemokin va chét trc ché phosphataza, cling nhu
céc liéu phap nhém dich nhu céc chét e ché kinaza Ber-Abl, Flt-3, EGFR, HER2, JAK,
¢-MET, VEGFR, PDGFR, c¢-Kit, IGF-IR, RAF va FAK. Mbt hodc nhiéu duge chét bd
sung co thé duoc st dung cho bénh nhén mot cach ddng thoi hodc tuan tu.

Vi du, cac hop chat nhu duogc bdc 19 trong ban mo ta nay 6 thé duge két hop voi
mot hodc nhidu chat e ché cac kinaza sau day dé diéu tri ung thu va cac bénh hodc roi
loan khac dugc mo ta trong ban md ta nay: Aktl, Akt2, Akt3, TGF-BR, PKA, PKG, PKC,
CaM-kinaza, phosphorylaza kinaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HERS3,
HER4, INS-R, IGF-1R, IR-R, PDGFaR, PDGFPBR, CSFIR, KIT, FLK-II, KDR/FLK-1,
FLK-4, flt-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC,
FLT3, VEGFR/FIt2, Flt4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck,
Fer, Btk, Fak, SYK, FRK, JAK, ABL, ALK va B-Raf. Vi du khong gii han pham vi sang
ché vé chat trc ché c6 thé duge két hop vdi cac hop chét theo sang ché dé diéu tri ung thu
va céc bénh va rdi loan khac dugc md ta trong ban md ta nay bao gbm chit e ché FGFR
(FGFR1, FGFR2, FGFR3 hodc FGFR4, vi du, INCB54828, INCB62079 va INCB63904),
chéit e ché TAK (JAK1 va/hodc JAK2, vi du, ruxolitinib, baricitinib hogc INCB39110),
chit e ché IDO (vi du, epacadostat, NLG919 hodc BMS-986205), chét we ché LSD1 (vi
du, INCB59872 va INCB60003), chét tc ché TDO, chét e ché PI3K-delta (vi du,
INCB50797 va INCB50465), chat trc ché Pim, chét tc ché CSF1R, tyrosin kinaza thu thé
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TAM (Tyro-3, Axl va Mer), chit (rc ché histon deaxetylaza (HDAC) nhu chét uc ché
HDACS, chét trc ché tao mach, chit tre ché thu thé interleukin, cac chit tre ché thanh vién
ho dau cudi bd sung brom (vi du, chit (rc ché mién brom hodc chit tc ché BET nhu
INCB54329 va INCB57643) va chit dbi khang thu thé adenosin hodc cac dang két hop ciia
ching.

Céc khang thé vi du dé str dung trong liéu phap két hop bao gdbm nhung khong gidi
han & Trastuzumab (vi du, khing HER2), Ranibizumab (vi du, khiang VEGF-A),
Bevacizumab (tén thwong mai Avastin, vi du khang VEGF, Panitumumab (vi du, khéng
EGFR), Cetuximab (vi du, khang EGFR), Rituxan (khang CD20) va cac khang thé hudng
c-MET.

Mot hodc nhiéu tac nhan dudi déy c6 thé dugc str dung két hop véi cac hop chét
theo sang ché va duoc trinh bay dudi dang danh sach khong gi6i han pham vi cla sang
ché: chit kim té bao, cisplatin, doxorubixin, taxotere, taxol, etoposit, irinotecan,
camptostar, topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-flouraxil,
methoxtrexat, temozolomit, xyclophosphamit, SCH 66336, R115777, L778,123, BMS
214662, IRESSA™ (gefitinib), TARCEVA™ (erlotinib), cac khang thé cho EGFR, intron,
ara-C, adriamyxin, cytoxan, gemcitabin, mu tac uraxil, chlormethin, ifosfamit, melphalan,
chlorambucil, pipobroman, trietylenmelamin, trietylenthiophosphoramin, ~busulfan,
carmustin, lomustin, streptozocin, dacarbazin, floxuridin, cytarabin, 6-mercaptopurin, 6-
thioguanin, fludarabin phosphat, oxaliplatin, leucovirin, ELOXATIN™ (oxaliplatin),
pentostatin, vinblastin, vincristin, vindesin, bleomyxin, dactinomyxin, daunorubixin,
doxorubixin, epirubixin, idarubixin, mithramyxin, deoxycoformyxin, mitomyxin-C, L-
asparaginaza, teniposit 17.alpha.-ethinylestradiol, dietylstilbestrol, testosteron, Prednison,
Fluoxymesteron, Dromostanolon propionat, testolacton, megestrolaxetat,
metylprednisolon,  metyltestosteron, prednisolon,  triamcinolon, clorotrianisen,
hydroxyprogesteron,  aminoglutethimit, estramustin, medroxyprogesteroneaxetat,
leuprolide, flutamit, toremifen, goserelin, carboplatin, hydroxyure, amsacrin, procarbazin,
mitotane, mitoxantron, levamisol, navelben, anastrazol, letrazol, capecitabin, reloxafin,
droloxafin, hexametylmelamin, avastin, HERCEPTIN™ (trastuzumab), BEXXAR™
(tositumomab), VELCADE™  (bortezomib), ZEVALIN™  (ibritumomab tiuxetan),
TRISENOX™ (arsenic trioxit), XELODA™ (capecitabin), vinorelbin, porfimer,
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ERBITUX™ (cetuximab), thiotepa, altretamin, melphalan, trastuzumab, lerozol,
fulvestrant, exemestan, ifosfomit, rituximab, C225 (cetuximab), Campath (alemtuzumab),
clofarabin, cladribin, aphidicolon, rituxan, sunitinib, dasatinib, tezacitabin, Smll,
fludarabin, pentostatin, triapin, didox, trimidox, amidox, 3-AP, va MDL-101,731.

Céc hop chét theo sang ché con c6 thé duoc st dung két hgp véi cac phuong phap
diéu tri bénh ung thu khac, vi du nhu bang hoa tri lidu, liéu phap chiéu xa, liéu phap nhim
dich khéi u, liéu phép b tro, liéu phap midn dich hoic phau thudt. Vi du vé liéu phap mién
dich bao gdm didu tri xytokin (vi du, interferon, GM-CSF, G-CSF, IL-2), liéu phép mién
dich CRS-207, véc-xin ung thu, khang thé don dong, chuyén té bao T nudi, chat cha van
thu thé Toll, chét cht van STING, liéu phap virut tiéu khoi u va céc phan tir nho diéu hoa
mién dich, bao g6m chét tre ché thalidomit hodc JAK1/2 va céc chét twong tu. Cac hop
chét nay co thé duoc st dung két hop v6i mot hodc nhiéu loai thube chéng ung thu, nhu
cac chét hoa tri liéu. Céc chat hoa tri liéu vi du bao gbm hoéa chét bt k¥ trong sb cac hoa
chit sau: abarelix, aldesleukin, alemtuzumab, alitretinoin, allopurinol, altretamin,
anastrozol, arsenic trioxit, asparaginaza, azacitidin, bevacizumab, bexaroten, baricitinib,
bleomyxin, bortezombi, bortezomib, busulfan tiém tinh mach, busulfan truyén qua duong
miéng, calusteron, capecitabin, carboplatin, carmustin, cetuximab, chlorambucil, cisplatin,
cladribin, clofarabin, xyclophosphamit, cytarabin, dacarbazin, dactinomyxin, dalteparin

‘natri, daunorubixin, decitabin, denileukin, denileukin diftitox, dexrazoxan, docetaxel,
doxorubixin, dromostanolon propionat, eculizumab, epirubixin, erlotinib, estramustin,
etoposit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim, floxuridin, fludarabin,
flouracil, fulvestrant, gefitinib, gemcitabin, gemtuzumab ozogamixin, goserelin axetat,
histrelin axetat, ibritumomab tiuxetan, idarubixin, ifosfamit, imatinib mesylat, interferon
alfa 2a, irinotecan, lapatinib ditosylat, lenalidomit, letrozol, leucovorin, leuprolide axetat,
levamisol, lomustin, meclorethamin, megestrol axetat, - melphalan, mercaptopurin,
methotrexat, methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon phenpropionat,
nelarabin, nofetumomab, olaparib, oxaliplatin, paclitaxel, pamidronate, panitumumab,
pegaspargaza, pegfilgrastim, pemetrexed dinatri, pentostatin, pipobroman, plicamyxin,
procarbazin, quinacrin, rasburicaza, rituximab, ruxolitinib, rucaparib, streptozoxin,

tamoxifen, temozolomit, teniposit, testolacton, thalidomit, thioguanin, thiotepa, topotecan,
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toremifen, tositumomab, trastuzumab, tretinoin, uracil mustard, valrubixin, vinblastin,
vincristin, vinorelbin, vorinostat, niraparib, veliparib, talazoparib, va zoledronat.

Céc vi du bd sung vé cic chit hoa tri liéu bao gdm céc chét @re ché proteosom (vi
du, bortezomib), thalidomit, revlimid va cac tac nhan gdy hai ADN nhu melphalan,
doxorubixin, xyclophosphamit, vincristin, etoposit; carmustin, va cic chat tuong ty.

Vi du chat e ché Ber-Abl bao gdm imatinib mesylat (GLEEVAC™), nilotinib,
dasatinib, bosutinib va ponatinib, va cac mudi duoc dung. Cac chét tc ché Ber-Abl thich
hop vi du khéc bao gbm céc hop chit va mudi dugc dung ctia chung, ciia cdc phan nhom
va nhém duge boc 16 trong Bing sang ché My s6 5,521,184, Cong bd don qude t& s6 WO
04/005281, va don sang ché My s6 Ser. 60/578,491.

Céac chét tc ché Flt-3 thich hgp vi du bao gém midostaurin, lestaurtinib, linifanib,
sunitinib, sunitinib, maleat, sorafenib, quizartinib, crenolanib, pacritinib, tandutinib,
PLX3397 vi ASP2215, va cdc mudi duoe dung ciia ching. Céc chét tre ché Flt-3 thich hop
vi du khéc bao gdm cac hop chét, va mudi duoc dung ctia chiing, nhu dugc boc 19 trong
Cong bd don qudc té s6 WO 03/037347, WO 03/099771, va WO 04/046120.

Céc chit irc ché RAF thich hop vi du bao gém dabrafenib, sorafenib va vemurafenib,
va cac mudi duoc dung ctia ching. Céc chét trc ché RAF thich hgp vi du khac bao gdm cac
hop chét, va mudi dugc dung ciia ching, nhu duge mo ta trong Cong bd don quéc té sb
WO 00/09495 va WO 05/028444.

Céc chét e ché FAK thich hop vi du bao gdm VS-4718, VS-5095, VS-6062, VS-
6063, BI853520 va GSK2256098, va cac mudi duoc dung ctia chung. Céc chit trc ché FAK
thich hgp vi du khac bao gém cac hop chét, va céc mudi duge dung cua ching, nhu duge
bdc 10 trong Cong b6 don qubc té s6 WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595, va WO 01/014402.

Theo mdt sb phuong an, cac hop chit theo sang ché co thé dugc sir dung két hop
v&i mot hodc nhiéu chét trc ché kinaza khac bao g%)ln imatinib, dac biét dé diéu tri cho cac
bénh nhan khang imatinib hodc céc chét trc ché kinaza khac.

Theo mdt sd phuong an, hop chit theo sang ché c6 thé dugc st dung két hop voi
chit hoa tri liéu trong diéu tri ung thu va c6 thé cai thién dap Gng diéu tri so v6i phan tng
ddi vai chi chét hoa tri liéu don 1é ma khong lam trAm trong thém tac dung doc hai cta no.

Theo mot s6 phuong an, hop chit theo sang ché co thé dwoc str dung két hop vai chét hoa
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tri liéu duoc dé cap dén trong ban md ta nay. Vi du, cdc dugc chit bd sung duge str dung
trong diéu tri da u tuy, co thé bao gdbm nhung khong gioi han, melphalan, melphalan cong
v6i prednison[MP], doxorubixin, dexametason va Velcade (bortezomib). Céc tac nhan bd
sung khac duoc st dung trong diéu tri da u tuy bao gdm céc chét tc ché Ber-Abl, Flt-3,
RAF va FAK kinaza. Theo mét sb phuong an, hop chét nay 1a tc nhan alkyl hoa, chét trc
ché proteasom, corticosteroit hodc tac nhan diéu bién mién dich. Vi du vé tac nhan alkyl
hoa bao g@)m xyclophosphamit (CY), melphalan (MEL), va bentamustin. Theo mot 36
phuong an, chét (rc ché proteasom la carfilzomib. Theo mét s phuong 4n, corticosteroit la
dexametason (DEX). Theo mot sd phurong 4n, tdc nhan diéu bién mién dich 1a lenalidomit
(LEN) hodc pomalidomit (POM). Téc dung cong hop hodc hi€p ddng 1a két qua mong
mudn ctia viée két hop chat e ché PI3K theo sang ché véi tc nhan bd sung.

Theo mdt sb phwong én, hop chét theo sang ché c6 thé duoc st dung két hop voi
chét e ché JAK hogc PI3KS.

Céc tac nhan c6 thé duoc két hop voi hop chét theo sang ché & dang liéu luong duy
nhét hodc lién tuc, hodc cac tac nhan cd thé duoc str dung ddng thoi hodc tudn tu dudi dang
cac dang lidu lugng riéng biét.

Céc hop chét theo sang ché c6 thé duoc st dung két hop véi mot hodc nhidu chat
{rc ché khac hodc mot hodc nhiéu lidu phéap dé diéu tri nhiém trung. Vi du vé nhiém trung
bao gdbm nhiém virut, nhidm vi khudn, nhi®m nidm hogc nhiém ky sinh trung.

Theo mot sb phuong éan, corticosteroit nhu dexametason dugc st dung cho bénh
nhan két hop véi cac hop chit theo sang ché trong d6 dexametason dugc su dung gidn doan
chtr khong phai lién tuc. |

Céc hop chat c6 cong thirc (I) hodc cong thire bét ky trong sb cac cong thirc nhu
dugc mo ta trong ban mo ta nay, hop chét theo diém bat ky trong sé cac didm yéu cau bao
ho va duge md ta trong ban md ta nay, hodc mudi ciia chung ¢6 thé duoc két hop voi mot
tac nhan sinh mién dich khac, nhu té bao ung thu, khang nguyén khdi u da tinh sach (bao
gdm protein tai td hop, peptit va phén tir carbohydrat), t& bao va té bao duoc chuyén nhiém
gen ma hoa cac xytokin kich thich mién dich. Cac vi du khong gi6i han pham vi sang ché
v& véc-xin khéi u ¢6 thé dugce sir dung bao gdm céc peptit ciia khang nguyén u héc sic t6,
nhu peptit ciia gp100, khang nguyén MAGE, Trp-2, MARTI va/hodc tyrosinaza, hodc cac
té bao khéi u duoc chuyén nhidm dé biéu hién xytokin GM-CSF.
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Céc hop chat c6 cong thire (I) hodc cong thirc bét ky trong sb cac cong thirc nhu
duoc mo ta trong ban mo ta nay, hop chit theo diém bt ky trong s6 céc diém yéu cau bao
ho va duge mo ta trong ban mo ta nay, hodc mudi cta ching ¢ thé duoc st dung két hop
v&i phac dd tiem chung dé diéu tri ung thu. Theo mot s6 phurong an, cac té bao khdi u duoc
chuyén nap dé biéu hién GM-CSF. Theo mot s6 phuong 4n, véc-xin khdi u bao gom céc
protein tir virut ¢6 lién quan dén bénh ung thu & nguoi nhu virut u nhi & nguoi (HPV),
virut viém gan (HBV va HCV) va virut Herpes Sacom Kaposi (KHSV). Theo mot s6
phuong an, cic hop chét theo sang ché ciing c6 thé dugc st dung két hop véi céc khang
nguyén dac hiéu khdi u nhu céc protein sdc nhiét duge phan 1ap tir chinh md khéi u. Theo
mot s& phuong an, hop chét co cong thire (1) hodc cong thirc bét ky trong s6 cac cong thirc
nhu dugc md ta trong ban mo ta nay, hop chét theo diém bt ky trong s6 cac diém yéu cau
bao ho va duge mo ta trong ban md ta nay, hodc mudi ctia chiing c6 thé duoc két hop véi
phan g giy mién dich té bao dudi gai dé hoat hoa céac phan ung chéng khéi u cong hiéu.

Céachop chét theo sang ché co thé duoc st dung két hop véi cac peptit vong 16n déc
hiéu kép nhém dich cac t& bao hiéu tng biéu hién thy thé Fe alpha hodc Fe gama dén cac
t& bao khéi u. Cac hop chét theo sang ché ciing 6 thé dugce két hop véi cac peptit vong 1ém
hoat hoa phan ing mién dich cua thé chil.

Theo mot sb phuong an khéc, viéc Kkét hop cua cac hop chét theo sang ché véi cac
chét tri liéu khéc ¢6 thé duoc st dung cho bénh nhan trude, trong Khi, va/hodc sau khi ciy
ghép tuy xuong hoac ciy ghép té bao gde. Céc hop chét theo sang ché c6 thé dugc st dung
két hop véi cdy ghép tly xuong dé diéu tri nhiéu loai khdi u c6 ngudn gde tao huyét.

Céc hop chit c6 Cong thirc (I) hodc cong thire bét ky trong sb cac cong thirc nhu
duoc mo ta trong ban md ta nay, hop chét theo diém bat ky trong 56 cac diém yéu cau bao
ho va dugc mo ta trong ban mo ta nay, hodc mudi cta ching ¢6 thé duoc str dung két hop
voi vae-xin, dé kich thich phéan Gng mién dich dbi voi mam bénh, chit doc, va tu khang
nguyén. Vi du vé tac nhan gy bénh ma phuong phap tri liéu nay co thé dic biét hitu ich,
bao gém mAam bénh ma hién tai khong cd vac-xin hiéu qua, hodc mAam bénh ma vac-xin
thong thuong c6 hiéu qua kém hon. Cac mam bénh bao gdm, nhung khong giéi han &,
HIV, viém gan (A, B, & C), cam, Herpes, Giardia, sbt rét, Leishmania, Staphylococcus

aureus, Pseudomonas Aeruginosa.
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Céc virut gy nhiém trung c6 thé didu tri duoc bing cc phuwong phép theo sang ché
bao gdm, nhung khong gidi han ¢ virut gdy unhi & nguoi, virut ciim, virut viém gan A, B,
C hoic D, adenovirut, poxvirut, virut herpes simplex, virut cytomegalovirus & ngudi, virut
gay hoi chung ho hép cip tinh ndng, virut ebola, virut s&i, virut herpes (vidu, VZV,HSV-
1, HAV-6, HSV-IT va CMV, virut Epstein Barr), flavivirut, echovirut, rhinovirut, coxsackie
virut, cornovirut, virut hgp bao ho hép, virut quai bi, rotavirut, virut soi, virut rubella,
parvovirut, virut vaccinia, virut HTLV, virut s6t xuét huyét, virut u nhu, virut u mém lay,
virut bai liét, virut dai, virut JC va arbovirut géy viém nfo.

Céc vi khudn mim bénh gay nhiém tring c6 thé diéu tri duoc bang cac phuong phép
theo sang ché bao gbém, nhung khong gi6i han ¢, chlamydia, vi khudn rickettsial,
mycobacteria, tu cAu khuén, lién cAu khuén, phé cAu khuén, ndo md cAu va conococci,
klebsiella, proteus, serratia, pseudomonas, legionella, vi khuén giy bénh bach héu,
salmonella, truc khuan bacillus, vi khuin gy bénh dich ta, bénh udn véan, bénh ngd doc
clostridium botulinum, bénh than, bénh dich hach, xo4n khudn, bénh Léptospira va vi
khuén gdy bénh Lyme.

NAm mam bénh gy nhiém tring c6 thé didu tri duoc bing cac phuong phép theo
sang ché bao gdm, nhung khong gidi 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. Ky sinh
tring mam bénh gay nhim tring c6 thé didu tri dugc bang cac phuong phap theo sang ché
bao gém, nhung khong giéi han 0, Entamoeba histolytica, Balantidium coli,
Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis
carinii, Plasmodium vivax, Babesnosia microti, Trypanosoma brucei, Trypanosoma cruzi,
Leishmania donovani, Toxoplasma gondi, va Nippostrongylus brasiliensis.

Cac phuong phap dé str dung an toan va hiéu qua hau hét cac chit héa tri liéu nay
da duoc nguoi ¢6 trinh do trung binh trong linh vuc nay biét 5. Ngoai ra, viéc st dung
chiing duge mo ta trong tai ligu ti€u chuén. Vi duy, viéc st dung nhiéu tac nhan hoa tri liéu
duoc mo ta trong “Physicians' Desk Reference” (PDR, vi du, xuAt ban nam 1996, Medical
Economics Company, Montvale, NJ), tai liéu nay dugc dua toan bo vao day bé“mg cach vién

dan.
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Cong thtrc dugc phim va dang lidu luong

Khi duoc st dung lam dugc pham, cac hop chét theo sang ché co thé dugc str dung
¢ dang cac ché phdm dugc. Cac ché phdm nay c6 thé duoc str dung theo phuong thire da
biét rd trong linh vuc dugc, va co thé dugc dung bang cac dudng dung khac nhau, tuy thude
vao mong mudn diéu tri khu tri hay toan than va vao vang can diéu tri. Viéc dung ¢6 thé
1a khu trt (bao gdm qua da, qua bidu bi, qua mat va niém mac bao gdm viéc phan phdi
trong mili, qua 4m dao va tryc trang), qua duong phéi (vi du, bang cach xdng hit hodc bom
thudc bot hodc khi dung, bao gbm bing may xong khi dung; trong khi quan hodc trong
miii), duong miéng hodc ngoai duong tiéu hoa. Viéc dung ngoai duong tiéu hoa bao gdm
tiém hodc truyén trong tinh mach, trong dong mach, dudéi da, trong phic mac hodc trong
co; hodc dung noi so, vi du, ndi tily mac hodc trong nao that. Viéc dung ngoai duong tiéu
héa c6 thé & dang liéu bolus duy nhét, hoic c6 thé 14, vi du, béng bom truyén dich lién tuc.
Céc duoc pham va ché phdm dé st dung khu tra c6 thé bao gdm cao dan thudc tham qua
da, thubc md, thude nude, thube kem, gel, thudc nho, thudc dan, thudc xit, dich 16ng va
bot thdm thdu qua da. Chéit mang duoc phim thong thudng, bazo gbc nude, bot hodc dau,
chét lam dic va cac chét tuong tu co thé can thiét hoic mong mudn.

Séang ché nay cling bao gdm cac dugc pham chta, 12 thanh phan hoat tinh, hop chét
theo sang ché hogc mudi duge dung cta ching, két hop véi mot hodc nhiéu chit mang (ta
duoc) duge dung. Theo mdt s6 phuong én, dugc pham nay thich hop dé dung khu tru.
Trong viéc bao ché duoc phém theo sang ché, thanh phé”m hoat tinh thudng dugc tron voi
ta duoc, duoc pha loang v6i t duge hoac dugc boc trong chit mang nhu vay ¢ dang, vi
dy, vién nang, goi, gidy hodc vét chtra khac. Khi ta duoc dong vai tro lam chét pha lodng,
t4 duoc nay co thé 1a vat liéu ran, ban ran hodc 1ong, ma dong vai tro lam ta duoc 1ong,
chit mang hodc moi truong cho thanh phan hoat tinh. Do d6, dugc pham c6 thé & dang
vién nén, vién tron, bot, vién thudc hinh thoi, géi, vién nhén, cdn ngot, hén dich, nhii dich,
dung dich, xi-rd, khi dung (¢ dang ran hodc trong mdi trudong 16ng), thudc m& chira, vi du,
1én dén 10% khéi luong ctia hop chét hoat tinh, vién nang gelatin mém va clng, thude dan,
dung dich tiém v0 tring va bot dong go1 vo trung.

Trong viéc bao ché ché phém, hop chét hoat tinh ¢ thé duoc nghién dé tao ra kich

thudce hat thich hop trude khi két hop véi cac thanh phan khéc. Néu hop chit hoat tinh gan
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nhu 1a khong hoa tan, n6 ¢6 thé duge nghién thanh kich thudce hat nhd hon 200 mesh. Néu
hop chit hoat tinh gin nhu 12 1a tan trong nude, thi kich thude hat ¢6 thé duoc didu chinh
bang cich nghién dé tao ra sy phin bb gan nhu 1a ddng déu trong ché pham, vi du khoang
40 mesh.

Céc hop chat theo sang ché ¢6 thé dugc nghién bang cach st dung cic quy trinh
nghién da biét nhu nghién w6t thu duge c& hat thich hop cho viéc tao vién va cho cac dang
ché pham khéc. Céac ché phim phan chia min (hat nano) cua cac hop chit theo sang ché c¢6
thé duoc didu ché bang cach st dung cic quy trinh da biét trong linh vuc nay, vi du, xem
Cong bd don qubc té s6 WO 2002/000196.

Mot s6 vi du vé ta dugc thich hop bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bot, gdm acacia, canxi photphat, alginat, tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nude, Xi-ro va metyl xenluloza. Cac
ché phdm nay ¢6 thé bao gdm thém: chét boi tron nhu bot tale, magie stearat va dau khodang;
chét lam u6t; chat tao nhii va tao huyén phu; céc chit bao quan nhu metyl-va
propylhydroxy-benzoat; chit 1am ngot; va chit tao huong. Cac duge pham theo sang ché
6 thé dwoc bao ché dé tao ra sy giai phong nhanh chong, duy tri hogc tri hoan cta thanh
phin hoat tinh sau khi dung cho bénh nhan bang cach st dung cac quy trinh da biét trong
linh vyuc nay.

Cac duoc phém ¢6 thé dugc bao ché dudi dang lidu don vi, mdi 1iéu lugng chira tur
khoang 5 dén khoang 1000 mg (1 g), thudng 1a tir khoang 100 dén khoang 500 mg, thanh
phé‘m hoat tinh. Thudt nglt “dang lidu don vi” dung dé chi cac don vi vat ly roi rac thich
hop dung lam liéu lugng don vi cho dbi twong nguodi va dong vat co vu khac, mdi don vi
chira lvong hoat chét xac dinh trudc dugce tinh toan dé tao ra hiéu qua diéu tri mong mudn,
khi két hop véi ta duge thich hop.

Theo mét s& phuwong an, duge pham theo sang ché chira tir khoang 5 dén khoang 50
mg thanh phan hoat tinh. Nguoi ¢ trinh do trung binh trong linh vuc s& hiéu o ring sang
ché bao gdm duoc pham chta tir khoang 5 dén khoang 10, tir khoang 10 dén khoang 15,
tir khoang 15 dén khoang 20, tir khoang 20 dén khoang 25, tir khoang 25 dén khoang 30,
tir khoang 30 dén khoang 35, tir khoang 35 dén khoang 40, tir khoang 40 dén khoang 45,
hodc tir khoang 45 dén khoang 50 mg thanh phan hoat tinh.
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Theo mot sé phuong 4n, dugce pham theo sang ché chira tir khoang 50 dén khoang
500 mg thanh phan hoat tinh. Nguoi ¢6 trinh do trung binh trong linh vuc s€ hiéu 15 rang
sang ché bao gbm duoc pham chtra tir khoang 50 dén khoang 100, tir khoang 100 dén
khoang 150, tir khoang 150 dén khoang 200, tir khoang 200 dén khoang 250, tir khoang
250 dén khoang 300, tir khoang 350 dén khoang 400, hoge tir khoang 450 dén khoang 500
mg thanh phan hoat tinh.

Theo mot s6 phuong an, dugce pham theo sang ché chira tir khoang 500 dén khodng
1000 mg thanh phdn hoat tinh. Nguoi ¢6 trinh do trung binh trong linh vuc s& hidu 15 ring
sang ché bao ham dugc phdm chira tir khoang 500 dén khoang 550, tir khoang 550 dén
khoang 600, tir khoang 600 dén khoang 650, tir khoang 650 dén khoang 700, tir khoang
700 dén khoang 750, tir khoang 750 dén khoang 800, tir khoang 800 dén khoang 850, tir
khoang 850 dén khoang 900, tir khoang 900 dén khoang 950, hodc tir khoang 950 dén
khoang 1000 mg thanh phan hoat tinh.

Cac liéu luong tuong ty ¢co thé duoc str dung cta céc hop chit dugc mo ta & day
trong cac phuong phap va céch st dung theo sang ché.

Hop chit hoat tinh ¢6 thé co hiéu qua trén pham vi liéu lugng rong va thuong duge
st dung v6i lugng duge dung. Tuy nhién, can hiu rang lugng hop chét thuc su dugc st
dung thudng s& dugc xéac dinh boi bac si, tiry theo cac truong hop lién quan, bao gdm tinh
trang duogc diéu tri, dudng dung dugc chon, hop chét thuc té duoc st dung, tudi, can nang,
va dap ung cla timg bénh nhéan, mirc do nghiém trong cla céc tri¢u chimg cta bé&nh nhan,
va cac yéu t tuong tu.

Dé bao ché cac ché phém r&n nhu vién nén, thanh ph?m hoat tinh chinh dugc tron
v6i ta duge dé tao thanh ché phdm tidn bao ché dang rin chura hdn hop dong nhét ctia hop
chét theo sang ché. Khi d& cap dén cac ché phim tidén bao ché nay dudi dang ddng nhit,
thanh phan hoat tinh thuong dugc phén tan ddng déu trong toan bo hop phan dé hop phan
6 thé dé dang duoc chia nhd thanh cac dang lidu don vi hiéu qua nhu nhau nhu vién nén,
vién tron va vién nang. Sau do dang tién bao ché rdn nay duge chia nhé thanh dang lidu
don vi thudc loai duge mo ta & trén chura tlr, vi du nhu, tir khoang 0,1 dén khoang 1000 mg
thanh phan hoat tinh theo sang ché.

Vién nén hodc vién tron theo sang ché co thé duoc bao hodc dugce tron theo cach

khéc dé tao ra dang liéu lugng c6 wu diem la tac dung kéo dai. Vi dy; vién nén hodc vién
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tron 6 thé c6 chira thanh phan liéu lugng bén trong va thanh phén lidu luong bén ngoai,
thanh phan bén ngoai & dang vo boc cua thanh phan bén trong. Hai thanh phan c6 thé duoc
ngan cach boi mot 16p rudt c¢6 nhiém vu chéng lai su phan huy trong da day va cho phép
thanh phan bén trong di nguyén ven vao ta trang hodc duoc lam chdm tdc do giai phong.
Nhiéu loai nguyén liéu c¢6 thé duoc st dung cho cac 16p hodc 16p phu tan trong rudt nhu
vdy, cac nguyén liéu d6 bao gém mot s6 axit polyme va hon hop cua axit polyme véi cac
nguyén liéu nhu sen l4c, ruou xetyl va xenluloza axetat.

Céc dang chét 1ong trong do cac hop chét va ché phdm theo séng ché c6 thé duoc
két hop dé st dung qua duong miéng hodc bang cich tiém bao gdm céc dung dich nudc,
xi-rd c6 huong vi thich hop, huyén phi nuge hodc dau, va nhil twong c6 huong vi véi dau
#n nhu dau hat bong, dau ving, dau dira, hodc dau dau phong, cling nhu cdn ngot va cac ta
duoc 1ong dung cho duoc pham tuong ty.

Céac hop phan dé xong hit hodc bom phun bao gbém dung dich va hon dich trong
dung moi nudc hodc hiru co, dugc dung, hodc cac hdn hop cua ching va bot. Ché phém
long hodc in c6 thé chira cac ta duoc duge dung thich hop nhu duoc mo ta ¢ trén. Theo
mot s phuong an, ché pham dugc st dung qua dudng hod hép bang miéng hodc mili dé ¢o
tac dung khu tra hodc toan than. Ché pham c¢6 thé duge xong khi dung bang céch st dung
khi tro. Dung dich x6ng khi dung c6 thé duge hit tryc tiép tr thiét bi xong khi dung hodc
thiét bi xong khi dung c6 thé dugc gén va0 mit na, nt gac, hodc mdy thd dp luc duong
ngit quing. Cac ché phim dang dung dich, hén dich hodc bot ¢o thé duoc st dung qua
duong miéng hodc duong mii tir cac thiét bi cung cip cong thirc ché pham theo cach thich
hop.

Céc cong thuc ché pham dung khu tra c6 thé chira mot hodc nhiéu chit mang thong
thuong. Theo mot s6 phuong éan, thube md co6 thé chira nude va mot hodce nhiéu chat mang
ky nuée duge chon tir, vi dy, parafin l6ng, polyoxyetylen alkyl ete, propylen glycol, vaselin
trdng, va cac chét tuong tu. Céc hop phdn chit mang cta kem c6 thé dya trén nudce két hop
v6i glyxerol va mot hodc nhiéu thanh phéan khéc, vi du nhu glyxerinmonostearat, PEG-
glyxerinmonostearat va ruqu xetylstearyl. Gel ¢ thé dugc tao ché pham bang cich st dung
rugu isopropyl va nudec, két hop mot cach thich hop v4i cac thanh phén khéc nhu, vi du,
glyxerol, hydroxyetyl xenluloza, va cac chit tuong tu. Theo mot s6 phuong an, hop phan

duing tai chd chira it nhét khoang 0,1, it nhit khoang 0,25, it nhét khoang 0,5, it nhit khoang
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1, it nhit Khoang 2, hoc it nhét khoang 5 % khéi lugng ciia hp chit theo sing ché. Cac
ché pham tai chd ¢6 thé dugc dong goi phu hgp trong cac dng, vi du, 100 g, duoc két hop
tuy y vdi cac huéng dan st dung dbi véi viee diéu tri cua chi dinh dugc chon, vi dy, bénh
véy nén hogc tinh trang bénh ¢ da khac.

Luong hop chét hodc ché phdm dugc st dung cho bénh nhén s& khac nhau tuy thudc
vao loai chit nao dang dugc st dung, muc dich cta viéc su dung, nhu du phong hodc liu
phdp, tinh trang cua bénh nhén, cach str dung, va cac nhom tuong tu. Trong cac ung dung
didu tri, ché phém ¢6 thé duge str dung cho bénh nhan da méc bénh véi mot luong du dé
chita khoi hoac lam ngung it nhAt 12 mot phan cac hoi chimg ctia bénh va cac bién ching
ctia né. Liéu hitu hiéu s& phu thudc vao tinh trang bénh dang dugc diéu tri cling nhu theo
nhan dinh ctia bac si lam sang tuy thudc vao cac yéu td nhu mtre o6 nghiém trong cta bénh,
tudi, cAn ning va tinh trang chung cuia b¢nh nhan, va cac yéu td tuong tu.

Céc ché pham duoc str dung cho bénh nhén c6 thé & dang duoc pham dugc mo ta &
trén. Céc ché pham nay c6 thé duoc khir tring bang cac ky thuét khir tring thong thuong,
hodc co thé duogc loc vo trung. Dung dich nudc ¢6 thé dugc dong goi dé str dung nhu vay,
hodc duge dong khd, ché pham dong kho duoc két hop voi chit mang nuéc vo tring trude
khi st dung. Do pH cua cac ché pham hop chit thuong s& nam trong Khoang tir 3 dén 11,
t6t hon 1a tir 5 dén 9 va tét nhit 1a tir 7 d@n 8. Can hiéu réng viéc sir dung mot sb ta duogc,
chit mang hoic chit 6n dinh nhéit dinh di ndi & trén s& din dén su tao thanh mudi dugc
pham.

Liéu luong diéu tri ctia hop chit theo sang ché c6 thé thay doi theo, vi du, viéc sir
dung cu thé ma viéc diéu tri duge thuc hién cho nd, cach thuc str dung hop chét, strc khoe
va tinh trang ctia bénh nhén, va danh gia cua bac si ké don. Ty 1¢ hoac ndng do cta hop
chit duoc md ta & day trong dugc pham c6 thé thay d6i tiy thude vao mot s6 yéu t6 bao
g6m lidu luong, dic tinh hoa hoc (vi du, tinh ky nudc) va duong dung. Vi du, hop chét
dugc mo ta & day co thé dugc cung cép trong dung dich sinh 1y trong nudce chira tir khoang
0.1 dén khoang 10% khdi lugng/thé tich ciia hop chét d¢ ding ngoai dudng tiéu hoa. Mot
s6 pham vi lidu dién hinh 1a tir khoang 1 pg/kg dén khoang 1 g/kg trong luong co thé mdi
ngay. Theo mot s6 phuong én, khoang liéu 12 tir khoang 0,01 mg/kg dén khoang 100 mg/kg
khéi lwong co thé mdi ngay. Lidu luong ¢6 thé phu thude vao cac bién s6 nhu loai va mirc

do tién trién cia bénh hodc rdi loan, tinh trang sirc khoe tong thé ctia bénh nhan cu the,
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hiéu qua sinh hoc tuong dbi ctia hop chét dugc chon, ché phém cua ta dugce va dudng dung
ctia n6. Liéu hitu hiéu co thé duoc ngoai suy tir cac dudong cong dap ung lidu tir hé théng
thir nghiém in vitro hodc mo hinh dong vat.

Céc ché pham theo sang ché c6 thé bao gdm thém mot hodc nhidu duoc chét bd
sung nhu hgp chét hoa tri liéu, steroit, chét chéng viém hodc chat kim ham mién dich, céc
vi du dugc liét ké ¢ day.

Céc hop chit duge danh d4u va phuong phép thir nghi¢ém

Mot khia canh khéc cta sang ché dé cap dén céac hop chét duoc dénh diu theo séng
ché (dugc danh ddu phong xa, dugc danh ddu huynh quang, v.v.) ma s¢ httu ich khong chi
trong cac k¥ thuat hinh dnh ma con trong céc thtr nghiém, ca in vitro va in vivo, dé dinh vi
va dinh luong céc thy thé A2A va/hoic A2B trong cac mau md, bao gé)m md nguodi va dé
nhan dang céac chét d6i khang A2A va/hodc A2B béng cach lién két Ge ché hop chét dugc
d4nh du. Viée thé mot hodc nhiéu nguyén t& ctia cac hop chit theo séng ché cling c6 thé
hitu ich trong viéc tao ADME dugc biét hoa (Hap phu, Phan phdi, Chuyén hoa va Bai tiét).
Theo do, sang ché bao gém cac thir nghiém thu thé adenosin (vi du, A2A va/hodc A2B)
chtra cac hop chit dugc danh dAu hodc duoc thé nhu vay.

Séng ché con bao gdm cac hop chét duoc danh déu dong vi theo sang ché. Hop chat
“duoc danh diu ddng vi” hodc “dugc danh d4u phong xa” 12 hop chét theo sang ché trong
dé mdt hoac nhiéu nguyén t&r duoc thé hodc thay thé boi nguyén tir ¢ nguyén tir khdi hodc
s6 khéi khac véi nguyén tir khdi hogc s6 khdi thuong thdy trong ty nhién (tic la, c6 trong
tu nhién). Nuclit phong xa thich hgp ma ¢6 thé dugc két hop vao cac hop chét theo sang
ché bao gdm nhung khong gi¢i han & *H (cling viét 1a D cho doteri), *H (ciing viét 1a T cho
tritium), 11C, 3C, 14C, 13N, N, 150, 170, 180, 18F, 358, 36CI, #Br, 75Br, Br, 7Br, 231, 121,
125 va 1311, Vi du, mot hodc nhidu nguyén tir hydro trong hop chét theo sdng ché co thé
duoc thay thé hodc dugce thé bang doteri (vi dy, mot hodc nhiéu nguyén t& hydro ctia nhom
C1.6 alkyl ¢c6 Cong thue (I) tuy ¥ ¢6 thé duoc thé bang nguyén tir doteri, nhu -CDs dugce
thé cho -CH3). Theo mot s6 phuwong 4n, cac nhom alkyl trong Cong thuc bét ky trong sd
cac Cong thirc theo sang ché, vi du, Cong thirc (I), ¢6 thé duoc doteri hoa.

Mot hodc nhiéu nguyén tir cAu thanh ctia cac hop chét dugce trinh bay trong ban mo
ta nay co thé duoc thé hogc thay thé bang céc ddng vi ctia cac nguyén tir phong phu tu

nhién hoic khong tu nhién. Theo mot s6 phuwong an, hop chét nay bao gbm it nhit mot
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nguyén tr doteri. Vi du, mot hodc nhiéu nguyén tir hydro trong hop chét trong ban mo ta
nay co thé dugc thé hodc duge thé bang doteri (vi du, mot hodc nhiéu nguyén tr hydro cta
nhom Ci alkyl ¢ thé duoc thay thé bang nguyén tt doteri, nhur -CDs dugc thé cho -CH3).
Theo mdt sb phuong én, hop chét bao gdm hai hodc nhiéu nguyén tir doteri. Theo mot s6
phuong an, hop chét nay bao gém 1-2, 1-3, 1-4, 1-5, hogc 1-6 nguyén tu doteri. Theo mot
s6 phuong én, tAt ca cac nguyén ttr hydro trong hop chéit c6 thé duge thé hodc thay thé bang
cac nguyén ti doteri.

Theo mot s6 phuong an, 1, 2, 3, 4, 5, 6, 7 hodc 8 nguyén tr hydro, duoc gan voi
nguyén tir cacbon cua cac phan tir thé “alkyl”, “alkenyl”, “alkynyl”, “aryl”, “phenyl”,
“xycloalkyl”, “heteroxycloalkyl”, hodc “heteroaryl” bét ky hodc cac nhom li€n két “-Ci.6
alkyl-”, “alkylen”, “alkenylen” va “alkynylen”, nhu dugc mo ta trong ban mo ta nay, tuy
y duoc thé bang nguyén tu doteri.

Céac phuong phap tong hop dé dua cac dong vi vao cac hop chét hitu co da duoc
biét dén trong linh vuc nay (Deuterium Labeling in Organic Chemistry ciia Alan F. Thomas
(New York, N.Y., Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange cua
Jens Atzrodt, Volker Derdau, Thorsten Fey va J ochen Zimmermann, Angew. Chem. Int.
Ed. 2007, 7744-7765; The Organic Chemistry of Isotopic Labelling cta James R. Hanson,
Royal Society of Chemistry, 2011). Cac hop chit dugce danh dau ddng vi c6 thé duoc str
dung trong cac nghién ctru khac nhau nhu quang phé NMR, céc thi nghiém chuyén hoa,
va/hodc céc thtr nghiém.

Viéc thé béng cac déng vi ning hon, nhu doteri, co thé mang lai nhitng loi ich diéu
tri nhét dinh do su 4n dinh chuyén hoa cao hon, vi du, ting thoi gian ban hity in vivo hodc
giam yéu clu vé lidu luong, va do do6 co thé dugc wu tién trong mot sb truong hop. (xem
vi du, A. Kerekes va déng tac gia J. Med. Chem. 2011, 54, 201-210; R. Xu va déng t‘éc gid
J. Label Compd. Radiopharm. 2015, 58, 308-3 12). Bac biét, su thé tai mot hodc nhiéu vi
trf chuyén hoa c6 thé mang lai mot hoge nhiéu loi fch dieu tri.

Nucleit phéng xa dugce két hop vao céc hop chét duoc danh ddu phong xa nay s&
phu thudc vao tmg dung cu thé ctia hop chét duoc danh déu phéng xa do6. Vi du, a6i véi
c4c thr nghiém dénh dAu va canh tranh thu thé adenosin in vitro, cac hop chét ma két hop
3, 14C, 82Br, 1251, 1T hodic 35 vao c6 thé 12 hitu ich. D6i véi cac ing dung chup anh phéng

xa, 11C, 18F, 1257, 1237, 1247 131], B, ™Br hogc 7Br ¢6 thé 1a hitu ich.
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Can phai hiéu réng “hop chat duoc danh diu phéng xa” hodc “hop chét duogc danh
diu” 1a hop chat da két hop it nhat mot nucleit phong xa. Theo mot s6 phuong 4n, nucleit
phong xa dugce chon tir nhom bao gdm *H, C, 'L, 35S va Br.

Sang ché con ¢co thé bao gdm cac phuong phap tong hop dé két hop cac dong vi
phong xa vao cac hgp chit theo sang ché. Phuong phép tdng hop dé két hop cac dong vi
phong xa vao cac hop chét hitu co da duoc biét rd trong linh vuc nay, va ngudi ¢ trinh do
trung binh trong linh vyc nay sé d& dang nhan ra cdc phuong phap ap dung cho cac hop
chit theo sang ché.

Hop chét duge ddnh dAu theo séng ché c6 thé duoc st dung trong thtr nghiém sang
loc dé nhan dang/danh gid cac hop chét. Vi du, hop chit méi duge tong hop hodc duoc
nhin dang (vi du, hop chét thir nghiém) ma dugce danh déu co thé duge danh gia vé kha
nang lién két v6i thu thé adenosin bang cach theo ddi sy thay dbi ndng do cua né khi tiép
xuc voi thu thé adenosin, thong qua viéc theo doi nguyén tir danh diu. Vi du, mot hop chét
thir nghiém (dugc danh dAu) co thé duoc danh gia vé kha niang lam giam lién két ctia mot
hop chét khéac dugc biét 1a lién két voi thu thé adenosin (zic la, hop chat chuan). Do do,
kha nang cua hop chit thir nghiém canh tranh v6i hop chét chudn dé lién két voi thu thé
adenosin tuong quan truc tiép voi ai luc lién két ctia nd. Nguoc lai, trong mot sb thir nghiém
sang loc khac, hop chét chuén dugc ddnh dAu va cac hop chét thtr nghiém khong dugc danh
dAu. Theo o, néng dd cua hop chit chuén duoc danh diu dugc theo ddi dé danh gia su
canh tranh gitra hop chét chuin va hop chat thtr nghiém, va nhu vay ai luc lien két tuong
dbi ctia hop chét thir nghiém dugc xac dinh.

Bo kit

Sang ché ciing bao gdm bo kit duoc phim hiru ich, vi du, trong vigc diéu tri hodc
phong ngtra cdc bénh hoac r6i loan lién quan dén thu thé adenosin (vi du nhu, ung thu,
bénh viém, bénh tim mach, hodic bénh thoai hoa than kinh) trong d6 bao gbm mot hogc
nhiéu vat chira chtra dugc phém ¢6 chira lugng hitu hidu dé diéu tri cia hop chét theo sang
ché. Bo kit nhu vay co thé bao gém thém, néu mudn, mot hodc nhiéu thanh phén bo kit
duoc phém thong thuong khac nhau, chéng han nhu, vi dy, vat chira c6 mot hodc nhiéu
chit mang duoc dung, vat chira bd sung, v.v., nhu s& d& thdy ddi voi ngudi o trinh do

trung binh trong linh vuc nay. Huéng dan st dung, ¢6 thé 1a dudi dang to in roi hodce dudi
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dang nhan, cho biét luong clia cac thanh phén dugce st dung, chi dan st dung, va/hodc chi
dan dé tron cac thanh phan, cling ¢6 thé duoc bao gdbm trong kit nay.

Séng ché s& dugc mo ta chi tiét hon béng cac viducu thé. Céc vi du sau day duoc
dua ra nhdm muc dich minh hoa, va khong nhém lam han ché sang ché theo bat ky cach
nao. Ngudi ¢6 trinh do trung binh trong linh vyc s€ dé dang nhan ra nhidu thong sb khong
quan trong co thé duoc thay dbi hodc cai bién dé mang lai két qua gan nhu 13 gidng nhau.
Céc hop chat ctia cac Vi du da dugc phét hién 1a e ché hoat tinh cua thy thé adenosin (vi
du, A2A va/hodc A2B) theo it nhét mot thir nghiém duge md ta trong ban mo ta nay.

Vi du thye hién sang ché

Céc phuong phép tinh ché LC-MS diéu ché dbi v6i mot s& hop chat da qua didu ché
duoc thuc hién trén cac hé théng phén doan duoc didu khién theo khdi lugng clia hang
Waters. Thong sb cai dat thiét bi co ban, cac giao thirc va phan mém diéu khién dé van
hanh cac hé thong nay da dugc mo ta chi tiét trong cac tai liéu (xem vi du, “Two-Pump At
Column Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4,
295 (2002); “Optimizing Preparative LC-MS Configurations and Methods for Parallel
Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs,
J Combi. Chem., 5, 670 (2003); va "Preparative LC-MS Purification: Improved
Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.
Combi. Chem., 6, 874-883 (2004)). Céac hop chét duogc tach nay thuong dugce phén tich
bing phuong phép sic ky 1ong khdi pho (LCMS) @8 kidm tra do tinh khiét dudi cac diéu
kién sau day: Thiét bi; Agilent 1100 series, LC/MSD, Cot: Waters Sunfire™ Cig kich thude
hat 5 pm, 2,1 x 50 mm, cac Chét dém: pha dong A: TFA 0,025% trong nudc va pha dong
B: axetonitril; gradien B 2% dén 80% trong 3 phut v6i tdc d6 dong 1a 2,0 mL/phut.

Mot s& hop chét dd qua didu ché ciing duge tach theo ticu chudn diéu ché bing
phuong phép sic ky 16ng hiéu nang cao pha dao (RP-HPLC) bing may do MS hodc sic ky
nhanh (silica gel) nhu dugc n€u trong phan Céc vi du thyc hi¢n séng ché. Cac diéu kién
cot sdc ky 1ong hiéu ning cao pha dao (RP-HPLC) didu ché dién hinh nhu sau:

Cac phuong phap tinh ché véi do pH = 2: cot Waters Sunfire™ Cis, 30x 100 mm,
kich thuéc hat 5 um, hodc cdt Waters XBridgeTM Cig, 30x 100 mm, kich thudc hat 5 um,
rira giai bang pha dong A: TFA 0,1% (axit trifloaxetic) trong nudc va pha dong B:

axetonitril; tdc do dong 12 60 mL/phut, gradien tach dugc t&i wru hoa cho m&i hop chit bang
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cach str dung quy trinh T4i vu hda Phuong phap Déc hi¢u Hop chét chudn nhu dugc mo ta
trong tai liéu (xem vi du "Preparative LCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-
883 (2004)).

Céc phuong phép tinh ché voi do pH = 10: ¢4t Waters XBridge™ Cig, 30x 100 mm,
kich thuéc hat 5 pm, rtra giai bing pha dong A: NH4OH 0,1% trong nudc va pha dong B:
axetonitril; tdc do dong 1a 60 mL/phut, gradien tach duogc t4i wu hoa cho mdi hop chét b%mg
cach str dung quy trinh T6i wu hoa Phuong phap Déc hiéu Hop chét chuin nhu dugc md ta
trong tai lidu (xem vi du "Preparative LLCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-
883 (2004)).
Vidu 1. 3-(4-amino-2-(pyridin-2-y1metyl)-7-(pyrimidin—4-yl)-2H-pyrazolo[4,3-c]pyridin-
6-yl)benzonitril

Budc A. 4,6-diclo—2-(pyridin-Z—ylmetyl)-2H-pyrazolo[4,3-c]pyridin

7 N\
Ci ~ _N, —N
NS \N
Cl

Thém diisopropyl azodicarboxylat (1,57 mL, 7,98 mmol) & 0 °C vao hdn hop gdm
4,6-diclo—1H-pyrazolo[4,3-c]pyridin (1000 mg, 5,32 mmol), pyridin-2-ylmetanol (0,77
mL, 7,98 mmol) va triphenylphosphin (2790 mg, 10,64 mmol) trong DCM (10 mL). Khudy
hdn hop phan tng & 0°C qua dém. Chay sdc ky truc tiép trén cot silica gel thu duge san
pham mong mudn (571 mg, 39%). LC-MS tinh toan cho C12HoClhNy: 279,0 (M+H)™; thue
nghiém: 279,3 (M+H)".
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Budc B. 6—clo-N—(2,4-dimetoxybenzyl)-2-(pyridin—2-y1metyl)-2H-pyrazolo[4,3-c]pyridin-

4-amin
72\
Cl = /N\ —N
Na < N
HN
O
(O

Thém trietylamin (0,30 mL, 2.15 mmol) vao hdn hop gém 4,6-diclo-2-(pyridin-2-
ylmetyl)-2H-pyrazolo[4,3 -¢]pyridin (500 mg, 1,791 mmol), (2,4-
dimetoxyphenyl)metanamin (0,30 mL, 1,97 mmol) trong 1,4-dioxan (10 mL). Khuéy hon
hop phan tng ¢ 110 °C qua dém. Chay sdc ky truc tiép trén cot silica gel thu dugc san
phim mong mubn (609 mg, 83%). LC-MS tinh toén cho C21H2CINsOx: 410,1 (M+H)";
thuc nghiém: 410,3 (M+H)".

Bugc C. 3-(4-((2,4-dimetoxybenzyl)amino)-2-(pyridin-2-ylmetyl)-2H-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril

7 N\
N// =z /N\N —N
N s A
HN
o<
2N

Thém xesi cacbonat (968 mg, 2,97 mmol) vao hdn hop gdm axit 6-clo-N-(2,4-
dimetoxybenzyl)-2-(pyridin-Z-ylmetyl)-2H-pyrazolo[4,3-c]pyridin-4-amin (609 mg,
1,486 mmol), (3-xyanophenyl)boronic (327 mg, 2,229 mmol) trong 1,4-dioxan (10 mL) va
nude (1 mL). Khir khi hdn hop phan Gng trong moi truong N2 va sau do thém clo(2-
dixyclohexylphosphino-2',4",6'-triis opropyl-1,1'-biphenyl)[2-(2'-amino- 1,1'-
biphenyl)]paladi(Il) (117 mg, 0,149 mmol) vao. Khudy hdn hgp ¢ 120 °C trong didu kién

vi séng trong 90 phut. Dép t4t phan Gng bang 20 mL etyl axetat va 20 mL nude. Tach pha
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hitu co va chiét dung dich nudc hai 14n bang etyl axetat. Lam kho céc dich chiét da duogc
g0p lai trén NaxSOq, loc va lam bay hoi dudi ap sudt giam. Tinh ché phan cin trén cdt silica
gel thu dugc san pham mong mudn. LC-MS tinh toan cho CasHasNeO2: 477,2 (M+H);
thuc nghiém: 477,3 (M+H)".

Budce D. 3-(4-amino-2-(pyridin-z-ylmetyl)-2H-pyrazolo[4,3-c]pyridin-6-y1)benzonitril

7\
bz = /N\ —N
N7 N
Noa
NH.

Khudy dung dich chta 3-(4—((2,4-dimetoxybenzyl)amino)—2-(pyridin—2-ylmetyl)-
2H-pyrazolo[4,3-c]pyridin-6-yl)benzonitril (5 00 mg, 1,049 mmol) trong TFA (5,00 mL) ¢
100 °C trong 30 phut. Lam bay hoi TFA dudi ap sudt giam va sau do thém 20 mL dung
dich NaHCOs trong nuéc bado hoa va 20 mL etyl axetat vao. Tach pha hiru co va -chiét dung
dich nudc hai lan béng etyl axetat. Lam kho céc dich chiét da duoc gop lai trén NaxSOs,
loc va lam bay hoi du6i ap suit giam. Tinh ché phén can trén cot silica gel thu duge san
phim mong mubn (273 mg, 80%). LC-MS tinh todn cho C1oHisNg: 327,1 (M+H)"; thuc
nghiém: 327,3 (M+H)".

Budc E. 3-(4-amino-7-bromo-2-(pyridin-2—ylmetyl)-2H-pyrazolo[4,3-c]pyridin—6-

yl)benzonitril

NH,

Khudy hdn hgp phéan Gng gdm 3-(4-amin0-2-(pyridin-2-ylmetyl)-ZH-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril (273 mg, 0, 836 mmol) va 1-bromopyrolidin-2,5-dion (156 mg,
0,878 mmol) trong THF (10 mL) ¢ 0 °C trong 30 phut va dap tat phan tng bang dung dich
NaHCO3 trong nudc bio hoa. Tach pha hitu co, lam kho trén NaxSOs, loc va 1am bay hoi
dudi ap suat giam. Tinh ché phan cdn thu duge trén cot silica gel tao ra san phim mong
mubn (251 mg, 74,0%). LC-MS tinh toan cho CioHiaBrNg: 405,0 (M+H)" va 407,0
(M+H)"; thyc nghiém: 405,2 (M+H)* va 407,3 (M+H)".
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Bude F. 3-(4-amino-2-(pyridin-Z-ylmetyl)-7-(pyrimidin-4-yl)-ZH-pyrazo10[4,3-c]pyridin-
6-yl)benzonitril

PAu tién suc N; vao hdn hop gdm 3-(4-amino-7-bromo-2-(pyridin-2-ylmetyl)-2H-
pyrazoio[4,3-c]pyridin-6-yl)benzonitril (25 mg, 0,062 mmol), 4-(tributylstannyl)pyrimidin
(34,2 mg, 0,093 mmol), va ddng (I) clorua (7,33 mg, 0,074 mmol), lithi clorua (3,14 mg,
0,074 mmol) va tetrakis(triphenylphosphin)paladi(0) (7,13 mg, 6,17 umol) trong THF (1
ml), va sau d6 gia nhiét va khudy & 90 °C trong 2 gid. Pha lodng hdn hop phéan tng véi
inetanol va tinh ché bang LCMS diéu ché (pH=2) dé tao ra san phim mong mudn. LC-MS
tinh toan cho Ca3Hi7Ng: 405,2 (M+H)"; thuc nghiém: 405,3 (M+H)"

Vi du 2. 3-(4-amino-7-(1-etyl-1H-pyrazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril

Thém xesi cacbonat (16,08 mg, 0,049 mmol) vao hdn hop gém 3-(4-amino-7-
bromo-Z-(pyridin-2—ylmetyl)-2H-pyrazolo[4,3-c]pyridin—6-yl)benzonitril (20 mg, 0,049
mmol) va 1-ety1-5-(4,4,5,S-tetrametyl-1,3,2-dioxabor01an-2-yl)—lH-pyrazol (21,92 mg,
0,099 mmol) trong 1,4-dioxan (2 mL) va nuéc (0,2 mL). Phun N3 vao hdn hop thu duoc
trong 2 phut va sau do thém clo(2-dixyclohexylphosphino-2',4",6'-triisopropyl-1,1'-
biphenyl)[Z-(2’-amino-1,1’-biphenyl)]paladi(H) (3,88 mg, 4,94 umol) vao. Khuay hdn hop
phan tmg & 120 °C trong 1,5 gi¢ va sau d6 pha loang v&i metanol. Tinh ché truc tiép trén
HPLC didu ché thu dugc san phim mong mudn. LC-MS tinh todn cho CasHaiNs: 421,2
(M+H)"; thuc nghiém: 421,3 (M+H)".
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Vi du 3. 3-(4-amino-2-((3-ﬂopyridin-2-yl)metyl)-7-(pyrimidin-4-y1)-2H-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril

Hop chét néu tai d& muc trén day duoc tdng hop theo quy trinh duge mo ta trong Vi
du 1, ngoat tru bang cach st dung (3-flopyridin-2-yl)metanol thay cho sir dung (pyridin-2-
yl)metanol. LC-MS tinh todn cho C;H16FNg: 423,1 (M+H)*; thuc nghiém: 423,3 (M+H)".
Vi du 4. 3-(4-amino-2-((1-metyl- | H-pyrazol-3-yl)metyl)-7-(pyrimidin-4-yl)-2H-
pyrazolo[4,3-c]pyridin-6-y1)benzonitril

s
_
N 2
NC Z =N, —N
Na N

NH,

Hop chét néu tai dé muc trén day dugc tong hop theo quy trinh duge mo ta trong Vi
du 1, ngoai tru bang cach st dung (1-metyl-1H-pyrazol-3-yl)metanol thay cho sur dung
(pyridin-2-yl)metanol. LC-MS tinh toan cho CyoHisNo: 408,2 (M+H)*; thuc nghiém: 408,3
(M+H)".

Vi du 5. 3-(4-amino—2—((6-metylpyridin—2-yl)metyl)-7-(pyrimidin-4-yl)-2H-pyrazolo[4,3-

»
N A 7\
P

NH,

Hop chit néu tai dé muc trén day dugc tdng hop theo quy trinh duge md ta trong Vi

¢]pyridin-6-yl)benzonitril

du 1, ngoal tru bang cach st dung (6-metylpyridin-2-yl)metanol thay cho str dung (pyridin-
2-yl)metanol. LC-MS tinh toan cho CpsHi9Ng: 419,2 (M+H)"; thuc nghiém: 419,3 (M+H)".
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Vi du 6. 3-(4-amin0-2-(pyridin-2-ylmetyl)-7-(pyridin—4-y1)-2H-pyrazolo[4,3-c]pyridin—6-

yl)benzonitril
N
| N
Z
7 N
N// 2 N=N, N
No
NH,

Hop chét néu tai d& muc trén day dugc tbng hop theo quy trinh dugc mo ta trong Vi
du 2, ngoai trur bing cach st dung axit pyridin-4-ylboronic thay cho st dung 1-etyl-5-
(4,4,5,5-tetrametyl—1,3,2-dioxaborolan-2—yl)-lH-pyrazol. LC-MS tinh toan cho Cy4H1sN7:
404,2 (M+H)*; thuc nghiém: 404,3 (M+H)".

Vi du 7. 3-(4-amino-2-(2-ﬂobenzyl)-7-(pyrimidin-4-y1)-2H-pyrazolo[4,3-c]pyridin—6-

yl)benzonitril

Hop chét néu tai dé muc trén day dugc tbng hop theo quy trinh duge mo ta trong Vi
du 1, ngoal tru bang cach st dung (2-flophenyl)metanol thay cho str dung (pyridin-2-
yl)metanol. LC-MS tinh toan cho CpqHi7FN7: 422,2 (M+H)*; thue nghi¢m: 422.3 (M+H)".
Vi du 8. 3-(7-amino-2-(pyridin-2—ylmetyl)-4-(pyrimidin—4-y1)-2H-pyrazolo[3,4-c]pyridin-

5-yl)benzonitril

Budc A. 5-clo-N-(2,4-dimet0xybenzyl)-1H-pyrazolo[3,4-c]pyridin—7-amin
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7 I N
N N'N
H
HN
O
O\

Khudy hdn hop phéan tng gbm 5,7-diclo-1H-pyrazolo[3,4-c]pyridin (1000 mg, 5,32
mimol), (2,4-dimetoxyphenyl)metanamin (0,879 mL, 5,85 mmol) va trietylamin (0,890
mL, 6,38 mmol) trong 1,4-dioxan (10 mL) & 110 °C trong 3 ngay. Tinh ché truc tiép trén
cOt silica gel tao ra san pham mong mudn (1,35 g, 80%). LC-MS tinh toan cho
C1sHi6CINGO2: 319,1 (M+H)*; thuc nghiém: 319,3 (M+H)".

Budce B. 5-c10-N—(2,4-dimetoxybenzyl)-2-(pyridin-2-ylmetyl)-ZH-pyrazolo[3,4-c]pyridin-

7-amin
7 N\
Cl N =N
N
Na N
HN
O
(O

Thém diisopropyl azodicarboxylat (1,0 mL, 5,08 mmol) & 0 °C vao hén hop phan
tmg gdm 5-clo-N—(2,4-dimet0xybenzyl)-1H—pyrazolo[3,4-c]pyridin-7-amin (1350 mg,
4,24 mmél), pyridin-2-ylmetanol (555 mg, 5,08 mmol) va triphenylphosphin (2222 mg,
8.47 mmol) trong DCM (20 mL). Khudy hon hop phan tmg & 0 °C qua dém. Tinh ché truc
tiép trén cot silica gel tao ra sén phim mong mudn (535 mg, 31%). LC-MS tinh toén cho
C1Hy1CINsO2: 410,1 (M+H)*; thuc nghiém: 410,2 (M+H)".

Buée C. 3-(7-((2,4-dimetoxybenzyl)amino)-2-(pyridin—2~y1mety1)-2H-pyrazolo[3,4--
c]pyridin-5-yl)benzonitril
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72\
~ Zae— —N
N N
N\ N
HN
O\
O\

Thém xesi cacbonat (851 mg, 2,61 mmol) vao hdn hop gém 5-clo-N-(2,4-
dimetoxybenzyl)-2-(pyridin-Z-ylmetyl)-ZH-pyrazolo[3,4-c]pyridin-7-amin (535 mg,
1,305 mmol) va axit (3-xyanophenyl)boronic (384 mg, 2,61 mmol) trong 1,4-dioxan (10
mL) va nude (1 mL). Suc N2 vao hdn hop nay va thém clo(2-dixyclohexylphosphino-
2’,4’,6’-triisopropyl-1,1’-biphenyl)[Z-(Z’-amino-1,1’-biphenyl)]paladi(H) (103 mg, 0,131
mmol) vao. Khudy hén hop phan ting ¢ 120 °C trong didu kién chiéu xa vi song trong 90
phut. Dép tit phan tmg bang 20 mL etyl axetat va 20 mL nudc. Téch pha hitu co va chiét
dung dich nudc hai lan béng etyl axetat. Lam kho cac dich chiét d3 duogc gdp lai trén
Na,S0y4, loc va lam bay hoi duéi ap suét giam. Tinh ché phﬁn can trén cOt silica gel thu
dugc san phém mong mubn (420 mg, 68%). LC-MS tinh toan cho CasHasNeO2: 477,2
(M+H)"; thuc nghiém: 477,3 (M+H)".

Budce D. 3-(7-amino-2-(pyridin-2-ylmetyl)-2H-pyrazolo[3,4-c]pyridin-5-yl)benzonitril

7 N\
i i — —N
N N
N\ N
NH»

Khuéy dung dich chtra 3-(7-((2,4-dimetoxybenzyl)amino)—2-(pyridin—Z-ylmetyl)—
2H-pyrazolo[3,4-c]pyridin-5-yl)benzonitril (420,3 mg, 0,882 mmol) trong TFA (5 mL) &
100 °C trong 30 phut. Lam bay hoi TFA dudi ap suit giam va sau d6 thém 20 mL dung
dich NaHCOs trong nudce bdo hoa va 20 mL etyl axetat vao. Tach pha httu co va chiét dung
dich nuéc hat lan béng etyl axetat. Lam kho cac dich chiét da dugc gop lai trén NaxSOa,
loc va lam bay hoi dudi ap suit giam. Tinh ché phan can trén cot silica gel thu dugc san
phém mong mubn (244 mg, 85%). LC-MS tinh toan cho CioH1sNg: 327,1 (M+H)"; thuc
nghiém: 327,2 (M+H)".
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Bude E. 3 -(7-amino-4-bromo-2-(pyridin-2-ylmetyl)-2H-pyrazol o[3.4-c]pyridin-5-

yl)benzonitril
Br / \
7 = - —N
N N
N NS \N/
NH,

Khuéy hdn hop gdm 3-(7-a1nin0-2-(pyridin-2-y1mety1)-2H—pyrazolo[3,4-c]pyridin-
5-yl)benzonitril (357 mg, 1,094 mmol) va 1-bromopyrolidin-2,5-dion (204 mg, 1,149
mmol) trong THF (10 mL) ¢ 0 °C trong 1 git va sau do dap t4t phan ung bing dung dich
NaHCOs trong nuée bo hoa. Tach pha hitu co, lam kho trén NaxSOq, loc va lam bay hoi
dudi ap suét giam. Tinh ché phan cin thu dugc trén cdt silica gel tao ra san pham mong
mudn (314 mg, 71%). LC-MS tinh toan cho C1oH14BrNg: 405,0 M+H)" va 407,0 (M+H)";
thyc nghiém: 405,1 (M+H)" va 407,2 (M+H)".

Bude F. 3-(7-amino-2-(pyridin-Z—ylmetyl)-4-(pyrimidin-4-yl)-2H-pyrazolo[3,4-c]pyridin-
5-yl)benzonitril

Piu tién suc N2 vao hdn hop gdm 3-(7-amino-4-bfomo-2-(pyridin—Z—ylmetyl)-2H-
pyrazolo[3,4-c]pyridin-S-yl)benzonitril (40 mg, 0,099 mmol), 4-(tributylstannyl)pyrimidin
(109 mg, 0,296 mmol), va dong (I) clorua (11,73 mg, 0,118 mmol), lithi clorua (5,02 mg,
0,118 mmol) va tetrakis(triphenylphosphin)paladi(0) (11,41 mg, 9,87 umol) trong THEF (1
ml), va sau do gia nhiét va khudy & 90 °C trong 2 gio. Pha loang hon hop phan tmg voi
metanol va tinh ché bing LCMS didu ché (pH 2) dé tao ra san phém mong mudn. LC-MS
tinh toan cho Ca3Hi7Ns: 405,2 (M+H)"; thuc nghiém: 405,3 (M+H)".
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Vi du 9. 3-(7-amino-4-(1-etyl-1H-pyrazol-S-yl)—2-(pyridin—2-ylmetyl)-2H-pyrazolo[3,4-
c]pyridin-5-yl)benzonitril

Thém xesi cacbonat (260 mg, 0,799 mmol) vao hdn hop gdm 3-(7-amino-4-bromo-
2—(pyridin-2-ylmetyl)-ZH-pyrazolo[3,4—c]pyridin-5-yl)benzonitril (162 mg, 0,400 mmol)
va axit (1-etyl-1H-pyrazol-5-yl)boronic (55,9 mg, 0,400 mmol) 1,4-dioxan (2,0 mL) va
nude (0,2 mL). Phun Nz vao hdn hop thu dugc trong 2 phat va thém clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1 "biphenyl)[2-(2'-amino-1,1'-
biphenyl)Jpaladi(II) (0,040 mmol) vao. Khudy hdn hop phéan tng ¢ 120 °C trong diéu kién
chiéu xa vi séng trong 90 phut. Pha lodng hdn hop phan Gng voi metanol. Tinh ché truc
tiép trén HPLC diéu ché thu duge san phim mong mudn. LC-MS tinh todn cho C24H21Ns:
421,2 (M+H)"; thuc nghiém: 421,3 (M+H)".

Vi du 10. 3 -(7-amino-2-((6—metylpyridin-2—y1)metyl)-4-(pyrimidin-4-y1)-2H-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril

Hop chét néu tai dé muc trén day duoc téng hop theo quy trinh duge md ta trong Vi
du 8, ngoai tru béng cach st dung (6-metylpyridin-2-yl)metanol thay cho st dung (pyridin-
2-yl)metanol. LC-MS tinh toan cho CpaH19Ng: 419,2 (M+H)"; thuc nghiém: 419,3 (M+H)".
Vi du 11. 3-(7-amino-4-(1-etyl- 1H-pyrazol-S-yl)-2-((6-metylpyridin-Z-yl)metyl)-zH-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril
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Thém xesi cacbonat (93 mg, 0,286 mmol) vao hdn hop gdm 3-(7-amino-4-bromo-
2-((6-metylpyridin-2-yl)mety1)-2H-pyrazolo[3,4-c]pyridin-5—yl)benzonitril (60 mg, 0,143
mmol) va axit (1-etyl-1H-pyrazol-5-yl)boronic (20,03 mg, 0,143 mmol) trong 1,4-dioxan
(2,0 mL) va nude (0,2 mL). Phun N> vao hdn hop thu dugc trong 1 phut va thém clo(2-
dixyclohexylphosphino-2',4',6"-triisopropyl-1,1 "“biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(I)(0,014 mmol) vao. Khudy hén hop phan tmg ¢ 120 °C trong diéu kién
chiéu xa vi séng trong 90 phit. Pha loang hdn hop phan tmg véi metanol. Tinh ché truc
tiép trén HPLC didu ché (pH=2) thu dugc san pham mong mudn. LC-MS tinh todn cho
CpsHa3Ng: 435,2 (M+H)"; thuc nghiém: 435,3 (M+H)".

Vi du 12. 3-(7-amino-4-(4-metyloxazol-S-yl)—2-(pyridin-2-y1mety1)-2H-pyrazolo[3,4-
¢]pyridin-5-yl)benzonitril

=N
(OGP
/ \>
N// = N N
N\ \N/
NH,

Budc A. 4-metyl-5-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)oxazol
N=N

)*(O
B
O><<
Nap. [Ir(OMe)(1,5-cod)]» (33 mg, 0,050 mmol), 4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (0,22 mL, 1,50 mmol), va pentan (2,0 mL) vao binh cau trong mdi truong
N;. Khuéy hdn hgp phéan tng & nhigt do trong phong trong thoi gian tir 10 dén 15 phat.
Thém 4,4'-Di-tert-butyl-2,2'-dipyridyl (dtbpy) (26,8 mg, 0,10 mmol) vao va khudy hon
hop phan ang trong 20 phut nira. Sau d6 thém 4-metyloxazol (83,1 mg, 1,0 mmol) trong
dietyl ete (2,0 mL) vao va khuéy hdn hop phan Gng & nhiét dd trong phong cho dén khi
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phan tmg hoan thanh. Loai bé dung moi dudi ap sudt giam, va rira vat liéu tho bang pentan
tao ra san pham mong mudn. LC-MS tinh toan cho CioHi7BNOs: 210,1 (M+H)+; thuc
nghiém: 210,1 (M+H)+.

Budc B. 3-(7-amino-4-(4-mety1oxazol-S-yl)-2-(pyridin-2-ylmetyl)-2H-pyrazolo[3,4-
¢]pyridin-5-yl)benzonitril

/=N
oz
7\
N// 72— N
N \N/
NH,

Thém xesi cacbonat (80 mg, 0,247 mmol) vao hén hop gdm 3-(7-amino-4-bromo-
2-(pyridin-Z-ylmetyl)—2H-pyrazolo[3,4-c]pyridin-S-yl)benzonitril (50 mg, 0,123 mmol) va
4-metyl-5-(4,4,5,S-tetrametyl-l,3,2-dioxaborolan—2-y1)oxazol (25,8 mg, 0,123 mmol)
trong 1,4-dioxan (2,0 mL) va nuoc (0,2 mL). Phun N> vao hén hop thu duge trong 2 phut
va thém c10(2-dixyclohexylphosphino-2',4',6’-triisopropy1—1,1’-biphenyl)[Z-(2’-amino-
1,1'-biphenyl)]paladi(II)(9,71 mg, 0,012 mmol) vao. Khudy hon hop phan tmg & 120 °C
trong diéu kién chiéu xa vi séng trong 90 phut. Pha loang hdn hop phéan Gng v6i metanol.
Tinh ché truc tiép trén HPLC didu ché thu dugc san phim mong mudn. LC-MS tinh toan
cho Cy3HisN;O: 408,2 (M+H)*; thuc nghiém: 408,2 (M+H)".

Vi du 13. 3-(7-amino-4-(4-metyloxazol-5-yl)-2-((6-metylpyridin—2-yl)metyl)-2H-
pyrazolo[3,4-c]pyridin-S-yl)benzonitril

/'=N
ONP% /\
=N
b7 =
NT N _ N
X N
NH,

Thém xesi cacbonat (78 mg, 0,239 mmol) vao hdn hop gém 3-(7-amino-4-bromo-
2-((6-metylpyridin—Z-yl)metyl)—ZH-pyrazolo[3,4-c]pyridin-S-yl)benzonitril (50 mg, 0,119
mmol), 4-metyl-5-(4,4,5,S-tetrametyl-1,3,2—dioxaborolan-Z-yl)oxazol (24,93 mg, 0,119
mmol) trong 1,4-dioxan (2,0 ml) va nudce (0,2 ml) va sau d6 phun N2 vao phan Ung trong
2 phut. Sau khi thém c10(2—dixyclohexylphosphino—Z',4',6’-triisopr0pyl—1,1’-biphenyl)[2-
(2'-amino-1,1'-biphenyl)|paladi(Il) (0,012 mmol) vao. Khudy hon hop phan tng ¢ 120 °C
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trong 1,5 gio trong didu kién chiéu xa vi séng. Pha loang hdn hop phan tmg v6i metanol.
Tinh ché truc tiép trén HPLC diéu ché thu duge san phim mong muén. LC-MS tinh todn
cho CaaHaoN70: 422,2 (M+H)*; thue nghiém: 422,2 (M+H)".

Vi du 14 3-(7—amino-4-(1-ety1—1H-pyrazol—5-y1)-2-((3-ﬂopyridin—2-yl)metyl)—2H-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril

Budc A. 5-clo-N-(2,4-dimetoxybenzyl)-Z-((3-ﬂopyridin-2-yl)metyl)-2H-pyrazolo[3,4-

I\
Cl N =N
N
N N
HN

N

¢]pyridin-7-amin

&N

Thém diisopropyl azodicarboxylat (0,741 mL, 3,76 mmol) & 0 °C vao hdn hop gbdm
5-clo-N—(2,4-dimetoxybenzyl)-1H-pyrazolo[3,4-c]pyridin-7-amin (1000 mg, 3,14 mmol),
(3-flopyridin-2-yl)metanol (0,379 mL, 3,76 mmol), va triphenylphosphin (1646 mg, 6,27
mmol) trong DCM (15 mL). Khudy hon hop phan tng ¢ 0 °C qua dém. Tinh ché truc tiép
trén cOt silica gel tao ra san pham mong mudn (477 mg, 36%). LC-MS tinh toan cho
Ca1HaoCIFNsO5: 428,1 (M+H)"; thue nghiém: 428,2 (M+H)".
Budc B. 3-(7-((2,4-dimetoxybenzyl)a1nino)-2—((3-ﬂopyridin—Z-yl)metyl)-ZH-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril
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Thém xesi cacbonat (1751 mg, 5,38 mmol) vao hdn hop gdom 5-clo-N-(2,4-
dimetoxybenzyl)-2-((3 -flopyridin-2-yl)metyl)-2H-pyrazolo[3 4-c]pyridin-7-amin (1150
mg, 2,69 mmol) va axit (3-xyanophenyl)boronic (790 mg, 5,38 mmol) trong 1,4-dioxan
(10,0 mL) va nu6e (1,00 mL). Phun N2 vao hdn hop thu dugce trong 2 phut va thém clo(2-
dixyclohexylphosphino-Z',4',6’-triisopr0pyl- 1,1'-biphenyl)[2-(2'-amino-1,1"-
biphenyl)]paladi(I)(211 mg, 0,269 mmol) vao. Khuéy hon hop phan tmg & 120 °C trong
didu kién chiéu xa vi song trong 90 phut. Dép tit phan Gng bang 20 mL etyl axetat va 20
mL nuée. Tach pha hitu co va chiét dung dich nudc hai 14n bang etyl axetat. Lam kho cdc
dich chiét da dugc gdp lai trén NaxSOq, loc va lam bay hoi dudi ap suit giam. Tinh ché
phdn can trén cot silica gel thu dugc san phim mong muén, (647 mg, 49%). LC-MS tinh
to4n cho CasHaaFNgO2: 495,2 (M+H); thuc nghiém: 495,2 (M+H)".

Budce C. 3-(7-amino—2-((3-ﬂopyridin-Z-yl)metyl)-ZH-pyrazolo[3,4—c]pyridin-5-

yl)benzonitril

NH,

Khudy dung dich chta 3-(7-((2,4-dimetoxybenzyl)amino)—Z-((3-ﬂopyridin-2-
yl)1nety1)-2H-pyrazolo[3,4—c]pyridin-5-yl)benzonitril (647,3 mg, 1,309 mmol, hi¢u suét
48,7 %) trong TFA (5 mL) ¢ 100 °C trong 30 phat. Lam bay hoi TFA dudi ap sudt giam va
sau d6 thém 20 mL dung dich NaHCOs trong nu¢ce bdo hoa va 20 mL etyl axetat vao. Tach
pha hitu co va chiét dung dich nudc hai ]in bang etyl axetat. Lam kho cac dich chiét da
dugc gop lai trén NazSOq, loc va lam bay hoi duéi ap suét giam. Tinh ché phén cin trén
cOt silica gel thu dugc san phém mong mubn (374 mg, 83%). LC-MS tinh toan cho
C1oH14FNg: 345,1 (M+H)"; thuc nghi¢gm: 3453 (M+H)".
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Budc D. 3-(7-amino-4-br0m0-2-((3-ﬂopyridin-2-yl)metyl)-2H-pyrazolo[3,4-c]pyridin-5-

yl)benzonitril

Khudy hén hop gdm 3-(7-amino-2-((3-flopyridin-2-yl)metyl)-2H-pyrazolo[3,4-
c]pyridin-5-yl)benzonitril (2000 mg, 5.81 mmol) va 1-bromopyrolidin-2,5-dion (2067 mg,
11,62 mmol) trong THF (10 mL) & 0 °C trong 1 gi¢r. Tinh ché truc tiép trén cot silica gel
tao ra san phém mong mudn. LC-MS tinh toan cho C19H13BrFNs: 423,0 (M+H)" va425,0
(M-+H)*; thuc nghiém: 423,0 (M+H)" va 425,0 (M+H)".

Budc E. 3-(7-amino-4-(1-etyl-1H-pyrazol-5-y1)-2-((3 -flopyridin-2-yl)metyl)-2H-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril

Thém xesi cacbonat (30,8 mg, 0,095 mmol) vao hdn hop gbm 3-(7-amino-4-bromo-
2-((3-ﬂopyridi_n—2-yl)metyl)-2H-pyrazolo[3,4-c]pyridin—5-yl)benzonitril (20 mg, 0,047
mmol) va 1-etyl-S—(4,4,5,5-tetramety1-1,3,2-di0xaborolan—2-yl)-lH-pyrazol (10,49 mg,
0,047 mmol) trong 1,4-dioxan (2,0 mL) va nudc (2 mL). Phun N, vao phan Gng trong 2
phat va sau d6 thém clo(2-dixyclohexylphosphino-2',4',6'-t1‘iisopropyl—1,1’-biphenyl)[2-
(2'-amino-1,1"-biphenyl)]paladi(Il) (4,73 umol) vao. Khudy hdn hgp phan tng thu duge ¢
120 °C trong diéu kién chiéu xa vi séng trong trong 1,5 gio. Pha loang hdn hgp phéan tng
v6i metanol. Tinh ché truc tiép trén HPLC didu ché thu dugc san phim mong mudn. LC-
MS tinh toan cho Ca4HoFNs: 439,2 (M+H)*; thuc nghiém: 439,3 (M+H)".

Vi du 15. 3-(7-amin0-2-((3-ﬂopyridin-2-yl)mety1)-4-(pyrimidin—4-yl)-2H-pyrazolo[3,4-
c]pyridin-5-yl)benzonitril
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Diu tién sué N, vao hdn hop gdm 3-(7-amino-4-bromo-2-((3-flopyridin-2-
yl)metyl)-2H-pyrazolo[3,4-c]pyridin-S-yl)benzonitril (20 mg, 0,047 mmol), 4-
(tributylstannyl)pyrimidin (52,3 mg, 0,142 mmol), ddng (I) clorua (5,61 mg, 0,057 mmol),
lithi clorua (2,404 mg, 0,057 mmol) va tetrakis(triphenylphosphin)paladi(0) (5,46 mg, 4,73
umol) trong THF (1 ml), va sau d6 gia nhiét va khudy & 90 °C trong 2 gio. Pha loang hdn
hop phan tng v6i metanol va tinh ché bang LCMS didu ché (pH=2) dé tao ra san pham
cudi cling mong mudn. LC-MS tinh toan cho CasHigFNs: 423,1 (M+H)"; thuc nghiém:
423.3 (M+H)".

Vi du 16. 3-(4-amino-2-(pyridin-Z-ylmetyl)-7-(pyrimidin-4-yl)-ZH—[1,2,3]triazolo[4,5-
c]pyridin-6-yl)benzonitril

)
~N / \
— = /N\ _N
N7 _ N
N N
NH,

N
N N
H
Cl

Thém dung dich NaNO: (3,88 g, 56,2 mmol) trong nudc (3mL) vao dung dich 2,6-
diclopyridin-3,4-diamin (10 g, 56 mmol) trong axit clohydric, 37% (5 mL) ¢ 0 °C. Khudy
dung dich nay trong 30 phut. Thém nudce (20 mL) vao va loc két tia tring, rira bang nuéc,
va lam khd dé tao ra san phdm mong muén. LC-MS tinh toan cho CsH3Cl:Na: 189.0
(M+H)"; thyc nghiém: 189,0 (M+H)".

Buéce B. 6-clo-N-(2,4-dimet0xybenzyl)-3H-[1,2,3]triazolo[4,5—c]pyridin—4-amin
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Khudy hdn hop gbm 4,6-diclo-3H-[1,2,3]triazolo[4,5-¢]pyridin (600 mg, 3,17
mmol), (2,4—dimetoxyphenyl)metanamin (0,53mL1, 3,49 mmol) va trietylamin (0,53 mL,
3,81 mmol) trong 1,4-dioxan (10 mL) & 110 °C trong 3 ngay. Tinh ché truc tiép trén cdt
silica gel tao ra san pham mong mudn (875 mg, 86%). LC-MS tinh toan cho C14Hi15CINsO2:
320,1 (M+H)"; thuc nghiém: 320,3 (M+H)".

Budc C. 6-clo-N-(Z,4-dimetoxybenzyl)-2-(pyridin—2-y1metyl)-2H-[1,2,3]triazolo[4,5-

¢]pyridin-4-amin

7 N\
— /N
N N
HN
O\

O~

Thém diisopropyl azodicarboxylat (0,647 mL, 3,28 mmol) & 0 °C vao hdn hop gdm
6-clo-N-(2,4-dimet0xybenzyl)-3H-[1,2,3]triazolo[4,5-c]pyridin—4-amin (875 mg, 2,74
mmol), pyridin-2-ylmetanol (0,317 mL, 3,28 mmol) va triphenylphosphin (1436 mg, 5,47
mmol) trong DCM (20 mL). Khudy hdn hop phén tng ¢ 0 °C trong 1 gi0. Tinh ché truc
tiép trén ct silica gel tao ra san pham mong muén (375 mg, hi¢u suét 33,4 %). LC-MS
tinh toan cho CaoH20CINgO2: 411,1 (M+H)*; thuc nghi¢m: 411,2 (M+H)".
Budce D. 3-(4-((2,4-dimetoxybenzyl)amino)-2-(pyridin-2—ylmety1)-2H-[1 ,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril
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Thém xesi cacbonat (595 mg, 1,825 mmol) vao hdn hop gébm 6-clo-N-(2,4-
dimetoxybenzyl)-2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-4-a1nin (375 mg,
0,913 mmol) va axit (3-xyanophenyl)boronic (268 mg, 1,825 mmol) trong 1,4-dioxan (10
mL) va nude (1,00 mL). Suc N2 vao hdn hop thu duoc va sau d6 thém clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1 "-bipheny!)[2-(2"-amino-1,1'-
biphenyl)]paladi(I) (71,8 mg, 0,091 mmol) vao. Khuay hon hop phan tng ¢ 120 °C trong
didu kién chiéu xa vi séng trong 90 phut. Dap tat phan (mg bang 20 mL etyl axetat va 20
mL nuéce. Tach pha hitu co va chiét dung dich nudge hai 14n bang etyl axetat. Lam kho cac
dich chiét da duoc gdp lai trén Na>SOs, loc va lam bay hoi dudi ap suit giam. Tinh ché
ph@m can trén cOt silica gel thu dugc san phém mong mubn (300 mg, 68,9%). LC-MS tinh
toan cho Ca7H24N705: 478,2 (M+H)"; thuc nghiém: 478,3 (M+H)".

Budc E. 3-(4-amino—2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-
yl)benzonitril
7 N\
=N, —N
N// _ N
N NS N
NH,

Khudy dung dich chua 3-(4-((2,4-dimetoxybenzyl)amino)-2-(pyridin-Z-ylmetyl)—
2H-[1,2,3]triazolo[4,5-c]pyridin-6-y1)benzonitril (300,3 mg, 0,629 mmol) trong TFA (5
mL) & 100 °C trong 30 phut. Lam bay hoi TFA dudi ap suét giam va sau do thém 20 mL
dung dich NaHCO3 trong nuéc bao hoa va 20 mL etyl axetat vao. Tach pha htru co va chiét
dung dich nudc hai lan béng etyl axetat. Lam kho cac dich chiét da duogc gop lai trén
NaySOy4, loc va lam bay hoi dudi ap suit giam. Tinh ché phan cin trén cot silica gel thu
dwoc san phdm mong mudn (175 mg, 85%). LC-MS tinh toan cho CigHi4N7: 328,1
(M+H)"; thuc nghiém: 328,2 (M+H)™.
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Budce F. 3-(4-amino-7-bromo-2-(pyridin-2-ylmetyl)-ZH-[1,2,3]triazolo[4,5—c]pyridin-6-

yl)benzonitril
Br 7 N\
N =~ /N
XN
NH,

Khudy hdn hop gdm 3-(4-amino-2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-
c]pyridin-6-yl)benzonitril (175 mg, 0,535 mmol) va 1-bromopyrolidin-2,5-dion (100 mg,
0,561 mmol) trong THF (10 mL) & 0 °C trong 30 phut va sau do dap tat phan Gmg bing
dung dich NaHCO; trong nudc bao hoa. Tach pha hitu co, 1am kho trén NaxSOq, loc va lam
bay hoi dudi ap sudt giam. Tinh ché phén cin thu dugc trén cot silica gel thu duoc san
phdm mong mudn (135 mg, 62,2%). LC-MS tinh toan cho CisH13BrN7: 406,0 M+H)" va
408,0 (M+H)"; thuc nghiém: 406,1 (M+H)" va 408,2 (M+H)". _

Bude G. 3-(4-amino-2-(pyridin-Z-ylmetyl)-7-(pyrimidin—4-y1)-2H-[1,2,3]tria2010[4,5-
¢]pyridin-6-yl)benzonitril

"
=N 7 N\
_ =N —N
NT _ N
N~ N
NH,

DAu tién suc Nz vao hon hop gdm 3-(4-amino-7-bromo-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (182  mg, 0,448 mmol), 4-
(tributylstannyl)pyrimidin (496 mg, 1,344 mmol), va doéng (I) clorua (53,2 mg, 0,538
mmol), lithi clorua (22,79 mg, 0,538 mmol) va tetrakis(ttiphenylphosphin)paladi(0) (51,8
mg, 0,045 mmol) trong THF (1 ml), va sau do gia nhiét va khudy & 90 °C trong 2 gio. Pha
loang hdn hgp phan Gmg véi metanol va tinh ché bang LCMS didu ché (pH=2) dé tao ra
san pham mong mubn. LC-MS tinh toan cho C22HisNo: 406,2 (M+H)*; thyc nghiém: 406,2
(M+H)".

Vi du 17. 3-(4-amin0-7-(4-metyloxazol-5-yl)-2-(pyridin—2-y1metyl)-2H—
[1,2,3]triazolo[4,5 -cJpyridin-6-yl)benzonitril
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Thém xesi cacbonat (30,8 mg, 0,095 mmol) vao hdn hop gém 3-(4-amino-7-bromo-
2-(pyridin-Z-ylmetyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-y1)benzonitril (20 mg, 0,047
mmoI) va 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)oxazol (9,88 mg, 0,047
mmol) trong 1,4-dioxan (2 mL) va nu6e (0,2 mL). Phun N vao phan g trong 2 phut va
thém  clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1 "-biphenyl)[2-(2'-amino-1,1'-
biphenyl)Jpaladi(Il) (3,5 mg, 4,73 pmol) vao. Khudy hdn hop phéan ung ¢ 120 °C trong
didu kién chiéu xa vi séng trong trong 1,5 gio. Pha lodng hdn hop nay v6i metanol. Tinh
ché truc tiép trén HPLC didu ché (pH=2) thu dugc san pham mong mudn. LC-MS tinh todn
cho C2H17NgO: 409,2 (M+H)"; thye nghiém: 409,2 (M+H)".

Vi du 18. 3-(4-amino-7-(1-etyl- 1H-pyrazol-5-y1)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-¢]pyridin-6-yl)benzonitril

—N
7\
bz = /N\ —N
N7 _ N
N NS N
NH,

Thém xesi cacbonat (292 mg, 0,896 mmol) vao hdn hop gdbm 3-(4—amino-7-br0mo;
2-(pyridin-Z-ylmetyl)-ZH-[1,2,3]triazolo[4,5—c]pyridin—6-yl)benzonitril (182 mg, 0,448
mmol) va axit (1-etyl-1H-pyrazol-5-yl)boronic (62,7 mg, 0,448 mmol) trong 1,4-dioxan 2
ml) va nude (2 ml). Phun N> vao hdn hop phan tng thu duge nay trong 2 phut va sau do
thém clo(2-dixyclohexylphosphin0-2’,4’,6’-triisopropyl- 1,1'-biphenyl)[2-(2'"-amino-1,1"-
biphenyl)]paladi(Il) (0,045 mmol) vao. Khudy hdn hgp phan ung & 120 °C trong 1,5 gio.
Pha loang hdn hop phéan Gng véi metanol. Tinh ché truc tiép trén HPLC didu ché thu dugc
san pham mong mudn. LC-MS tinh todn cho Ca3HaoNo: 422,2 (M+H)"; thuc nghiém: 4223
(M+H)*.
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Vi du 19. 3-(4-amino-7-(3 -metylpyridin-4-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)benzonitril

N
l\
=
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N N J< N
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NH,

Hop chét néu tai dé muc trén day duoc tdng hop theo quy trihh dugce mo ta trong Vi
du 18, ngoai tru bang cach st dung axit (3-metylpyridin-4-yl)boronic thay cho st dung
axit (1-etyl-1H-pyrazol-5-yl)boronic. LC-MS tinh toan cho CasH19Ns: 419,2 (M+H)™; thuc
nghiém: 419,3 (M+H)".

Vi du 20. 3-(4-amino-7-(4-(hydroxymetyl)-2-mety10xazol-5-yl)-2-(pyridin-2—ylmetyl)-
2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)benz0nitril

=N oH
S NPZ
p
~ = /N\ —N
N \ _ N
X N

NH,

Thém xesi cacbonat (80 mg, 0,246 mmol) vao hdn hop gbdm 3-(4-amino-7-bromo-
2-(pyridin—2-ylmetyl)—2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (50 mg, 0,123
mmol) va axit (4-(((tert—butyldimetylsilyl)oxy)metyl)-z-metyloxazol-5-yl)boronic (66,8
mg, 0,246 mmol) trong 1,4-dioxan (2,0 mL) va nude (0,2 ml). Phun N» vao phan ung trong
1 phat va thém 010(2—dixyclohexylphosphino-2’,4’,6'-triisopropy1- 1,1"-biphenyl)[2-(2'-
‘amino-1,1'-biphenyl)]paladi(IT)(0,012 mmol) vao. Khuéy hdn hop phan g ¢ 120 °C trong
1,5 gio. Thém TFA (1,0 ml, 12,98 mmol) vao va khudy hdn hop phan tng & 100 °C trong
60 phut. Pha loang hdn hop nay v6i metanol. Tinh ché truc tiép trén HPLC diéu ché thu
dugc san phém mong mudn. LC-MS tinh toan cho Ca3HigoNsOa2: 439.2 (M+H)"; thuc
nghiém: 439,3 (M+H)". |
Vi du 21 3-(4-amino-7-(0xaz01-5-yl)-2-(pyridin-2-y1mety1)-2H-[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril
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Hop chat néu tai dé muc trén day dugc tong hop theo quy trinh duge mo ta trong Vi
du 18, ngoai trur bing céch sir dung axit oxazol-5-ylboronic thay cho str dung axit (1-etyl-
1H-pyrazol-5-yl)boronic. LC-MS tinh toan cho Ca1HisNgO: 395,1 (M+H)"; thuc nghiém:
395,3 (M+H)".

Vi du 22. 3-(4-amino-2-(pyridin-Z-ylmetyl)-7-(quinolin-6-y1)-2H—[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril

Hop chat néu tai dé muc trén day duoc tdng hop theo quy trinh duge mo ta trong Vi
du 18, ngoai trur bang cach str dung axit quinolin-6-ylboronic thay cho st dung axit (1-etyl-
1H-pyrazol-5-yl)boronic. LC-MS tinh toan cho Cy7HoNg: 455,2 (M+H)"; thuc nghi¢m:
4553 (M+H)".

Vi du 23. 3-(4-amino-Z-(pyridin—2-ylmetyl)-7—(quin0xalin-6-y1)-2H-[1,2,3]triazolo[4,5-
c]pyridin-6-yl)benzonitril

NH,
Hop chit néu tai dé muc trén day dugc téng hop theo quy trinh duge mo ta trong Vi
du 18, ngoal trur bang cach st dung axit quinoxalin-6-ylboronic thay cho st dung axit (1-
etyl-1H-pyrazol-5-yl)boronic. LC-MS tinh toan cho CasHisNo: 456,2 (M+H)™; thuc

nghiém: 456,3 (M+H)".
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Vi du 24. 3-(4-amin0-2-((6-mety1pyridin—2-yl)metyl)-7-(pyrimidin-4-y1)—2H-
[1,2.3]triazolo[4,5-c]pyridin-6-yl)benzonitril

™
_N ‘</;\>,
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NT _ N
N N
NH,

Budéc A 6-clo-N-(2,4-dimetoxybenzyl)—N-(4-metoxybenzyl)-SH-[1,2,3]triazolo[4,5-
Cl % N,
H
N
QEI/O\
O
\ O

Khudy hdn hop gdm 4,6-diclo-3H-[1,2,3]triazolo[4,5-c]pyridin (600 mg, 3,17

¢]pyridin-4-amin

mmol), bis(4-metoxybenzyl)amin (899 mg, 3,49 mmol) va trietylamin (531 pl, 3,81 mmol)
trong 1,4-dioxan (1,7 mL) ¢ 110 °C trong 3 ngay. Tinh ché truc tiép trén cot silica gel tao
ra san pham mong mudn (875 mg, 63%). LC-MS tinh toan cho C22H23CINsO3: 440,1
(M+H)"; thuc nghiém: 440,3 (M+H)™.

Budce B. 6-clo-N,N-bis(4-metoxybenzyl)-2-((6-metylpyridin-2-yl)mety1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-4-amin
7 N\
O ~e=N 7N
N \N/N
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Thém diisopropyl azodicarboxylat (0,504 mL, 2,56 mmol) ¢ 0 °C vao hdn hop gdm
6-010-N,N-bis(4-metoxybenzy1)-3H-[1,2,3]triazolo[4,5—c]pyridin-4-amin (875 mg, 2,135
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mmol), (6-metylpyridin-2-yl)metanol (315 mg, 2,56 mmol) va triphenylphosphin (1120
mg, 4,27 mmol) trong DCM (20 mL). Khuéy hdn hop phén tng ¢ 0 °C qua dém. Tinh ché
truc tiép trén silica gel thu dugc san pham mong mudn (353 mg, 32%). LC-MS tinh toan
cho CasHrsCINgO2: 515,2 (M+H)*; thue nghiém: 515,2 (M+H)".

Budce C. 3-(4-(bis(4-metoxybenzyl)amino)-2-((6-metylpyridin—2-yl)metyl)-ZH-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril

ar
sz = /N\ —N
N7 _ N
N NS N
Q/N
e} [\ ]
o\

Thém xesi cacbonat (447 mg, 1,371 mmol) vao hdn hop gdm 6-clo-N,N-bis(4-
1net0xybenzyl)-‘2-((6-metylpyridin-2-yl)metyl)-2H-[1,2,3]triazolo[4,5 -¢]pyridin-4-amin
(353 mg, 0,685 mmol) va axit (3-xyanophenyl)boronic (201 mg, 1,371 mmol) trong 1,4-
dioxan (10 mL) va nudce (1,00 mL). Phun N2 vao hdn hc_yp.phén Ung thu dugc nay trong 2
phut. Thém clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1 "-biphenyl)[2-(2'-amino-
1,1'-biphenyl)Jpaladi(Il) (53,9 mg, 0,069 mmol) vao. Khuay hon hop phan tmg & 120 °C
trong diéu kién chiéu xa vi song trong trong 1,5 gio. Dép tit phan Gng bang 20 mL etyl
axetat va 20 mL nudc. Tach pha hitu co va chiét dung dich nuéc hai 14n bang etyl axetat.
Lam kho cac dich chiét da dugc gop lai trén NazSOs, loc va lam bay hoi dudi ap sudt giam.
Tinh ché phan cin trén cdt silica gel thu dugc san phim mong muén (280 mg, 70,3%). LC-
MS tinh toan cho C3sH3N70,: 582,3 (M+H)"; thuc nghiém: 582,3 (M+H)".

Budce D. 3-(4—amino-2-((6-metylpyridin-2-y1)metyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-

yl)benzonitril
7 N\
NZ 7N -
N\ \N/
NH,

Khudy dung dich chua 3-(4-(bis(4-metoxybenzyl)amino)-2-((6-metylpyridin-2-
yl)metyl)—ZH-[l,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (280,3 mg, 0,482 mmol,) trong
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TFA (5 mL) & 100 °C trong 1 gio. Lam bay hoi TFA dué6i 4p suét giam va sau d6 thém 20
mL dung dich NaHCOs3 trong nu6c bao hoa va 20 mL etyl axetat vao. Tach pha hitru co va
chiét dung dich nudGce hai 14n bang etyl axetat. Lam kho cac dich chiét da duoc gdp lai trén
NaSOyq, loc va lam bay hoi dudi ap suit giam. Tinh ché phan cin trén cft silica gel thu
dwoc san phdm mong mubn (136 mg, 58%). LC-MS tinh toan cho CioHieN7: 342,1
(M+H)"; thuc nghiém: 342,3 (M+H)".

Budc E. 3-(4-amin0-7-bromo-2-((6-metylpyridin—2-yl)metyl)-2H-[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril

Br 7\
bz 2 /N\ —N
N _ N
N N
NH,

Khudy hdn  hop  gdbm  3-(4-amino-2-((6-metylpyridin-2-yhmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin—6-yl)benzonitril (136 mg, 0,398 mmol) va 1-bromopyrolidin-
2.5-dion (142 mg, 0,797 mmol) trong THF (10 mL) & 0 °C trong 1 gio. Tinh ché truc tiép
trén silica gel thu duoc san phidm mong mubn (133 mg, 79%). LC-MS tinh toan cho
CoH;sBrN7: 420,1 (M+H)" va 422,1 (M+H)*; thuc nghiém: 420,1 (M+H)" va 4222
(M+H)".

Budce F. 3-(4-amin0-2-((6-metylpyridin-2-y1)mety1)-7-(pyrimidin-4-y1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril

'
_N p,
— / /N\ —N
NT _ N
NN
NH,

Piu tién suc N vao hdn hop gbm 3-(4-amino-7-bromo-2-((6-metylpyridin-2-
yl)metyl)—2H-[1,2,3]triazolo[4,5-c]pyridin-6—y1)benzonitril (182 mg, 0,433 mmol), 4-
(tributylstannyl)pyrimidin (480 mg, 1,299 mmol), va dong (I) clorua (51,4 mg, 0,520
mmol), lithi clorua (22,03 mg, 0,520 mmol) va tetrakis(triphenylphosphin)paladi(0) (50,0
mg, 0,043 mmol) trong THF (1 ml), va sau do gia nhiét va khudy & 90 °C trong 2 gio. Pha
loang hdn hop phan (g v6i metanol va tinh ché bang LCMS diéu ché (pH=2) d tao ra
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san phém mong muén. LC-MS tinh toan cho C23H1sNy: 420,2 (M+H)"; thuc nghiém: 420,3
(M+H)".

Vi du 25. 3-(4-amino-2-((6-metylpyridin-2-yl)metyl)-7-(pyridin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril

NH,

Thém xesi cacbonat (78 mg, 0,238 mmol) vao hdn hop gdm 3-(4-amino-7-bromo-
2-((6-metylpyridin—2-yl)mety1)-2H—[1,2,3]triazolo[4,5-c]pyridin-6-y1)benzonitril (50 mg,
0,119 mmol) va axit pyridin-4-ylboronic (14,62 mg, 0,119 mmol) trong 1,4-dioxan (2,0
mL) va nude (0,2 mL). Phun N2 vao hdn hop thu duge trong 25 phut va thém clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1 '-biphenyl)[2-(2'-amino-1,1'-
biphenyl)paladi(Il) (9,36 mg, 0,012 mmol) vao. Khudy hdn hop phan ung ¢ 120 °C trong
1,5 gid trong didu kién chiéu xa vi séng. Pha lodng hon hop phan ung véi metanol. Tinh
ché truc tiép trén HPLC diéu ché thu dugc san pham mong muén. LC-MS tinh toén cho
CasH1oNg: 419.2 (M+H)"; thuc nghiém: 419,3 (M+H)".

Vi du 26. 3-(4-amino-2-((6-metylpyridin-2-yl)metyl)-7 -(3-metylpyridin-4-yl)-2H-
[1,2,3]triazolo[4,5-¢]pyridin-6-yl)benzonitril

l N
= 7 N\
¥ =N, N
N N _ N
X N
NH,

Hop chat néu tai dé muc trén day duogc tdng hop theo quy trinh duge mo ta trong Vi
du 25, ngoai tru bang cach st dung axit (3-metylpyridin-4-yl)boronic thay cho sir dung
axit pyridin-4-ylboronic. LC-MS tinh toan cho CasHyNg: 433,2 (M+H)"; thuc nghiém:
433,3 (M+H)".

Vi du 27. 3-(4-amino-7-(1-metyl—6—oxo-1,6-dihydr0pyridin-3-yl)-2-((6-mety1pyridin-2-
yl)metyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-y1)benzonitril
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Hop chét néu tai dé muc trén day dugc tdng hop theo quy trinh duge mo ta trong Vi
du 25, ngoai trir bang cach st dung axit (1-metyl-6-oxo-1,6-dihydropyridin-3-yl)boronic
thay cho st dung axit pyridin-4-ylboronic. LC-MS tinh toan cho CasH2iNgO: 449.2
(M+H)"; thue nghiém: 449,3 (M+H)".

Vi du 28 3-(4-amin0-7-(1-etyl-1H—pyrazol-S-yl)-2-((6-metylpyridin—2-yl)metyl)-2H-
[1,2,3]triazolo[4.5 -c]pyridin-6-yl)benzonitril

Hop chat néu tai dé muc trén day duoc tdng hop theo quy trinh duge md ta trong Vi
du 23, ngoai trir bang cach st dung axit (1-etyl-1H-pyrazol-5-yl)boronic thay cho st dung
axit pyridin-4-ylboronic. LC-MS tinh toan cho CasH2oNog: 436,2 (M+H)"; thuc nghiém:
436,3 (M+H)". _

Vi du 29 3-(4-amino-7—(4—metyloxazol-5-yl)-2-((6-metylpyridin—2-y1)metyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)b enzonitril

/=N
(ONGZ
7 N\
// 72 /N\ N
N N — N
X N
NH,

Hop chét néu tai dé muc trén day duoc tbng hop theo quy trinh duge mo ta trong Vi
du 25, ngoai trur bﬁmg cach st dung 4-mety1-5-(4,4,5,S-tetrametyl—1,3,2-di0xabor01an-2-
yl)oxazol thay cho st dung axit pyridin-4-ylboronic. LC-MS tinh toan cho CasHioNsO:
423,2 (M+H)"; thuc nghiém: 423.3 (M+H)".
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Vi du 30. 3-(4-amino-2-((3 -flopyridin-2-yl)metyl)-7-(pyrimidin-4-yl)-2H-
[1,2,3]triazolo[4,5-¢] pyridin-6-yl)benzonitril

N
)
~
— =N, —N
NT N
N N

NH,
Bude A. 6-clo-N-(2,4-dimetoxybenzyl)-2-((3-flopyridin-2-yl)metyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-4-amin
N e
N ~ \N/N
HN
O\
N

Thém diisopropyl azodicarboxylat (739 pl, 3,75 mmol) & 0 °C vao hdn hop gdm 6-
clo-N-(2,4-dimetoxybenzyl)-3H-[1,2,3]triazolo[4,5-c]pyridin-4-amin (1000 mg, 3,13
mmol), (3-flopyridin-2-yl)metanol (477 mg, 3,75 mmol) va triphenylphosphin (1641 mg,
6,25 mmol) trong DCM (1,7 mL). Khudy hon hgp phan tng ¢ 0 °C trong 1 gi0. Tinh ché
truc tiép trén cot silica gel tao ra san pham mong mudn (433 mg, 32%). LC-MS tinh toan

cho CaoH19CIEN6O: 429,1 (M+H)*; thuc nghiém: 429,3 (M+H)".

Budce B. 3-(4-((2,4-dimetoxybenzyl)amino)-2-((3-ﬂopyridin—2-yl)metyl)—ZH-
[1,2,3]triazolo[4,5-c]pyridin—6-yl)benzonitril
VAR
NN, )N
N7 N
NS \N/
HN
O\
O\
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Thém xesi cacbonat (658 mg, 2,019 mmol) vao hén hop gdbm 6-clo-N-(2,4-
dimetoxybenzyl)-2-((3-flopyridin-2-yl)metyl)-2H-[1 ,2,3]triazolo[4,5-c]pyridin-4-amin
(433 mg, 1,010 mmol) va axit (3-xyanophenyl)boronic (297 mg, 2,019 mmol) trong 1,4-
dioxan (10,0 mL) va nudce (1,0 mL). Phun N2 vao hdn hop thu duge trong 2 phit va thém
(SP-4-4)-[2'-Amino[ 1, 1'-biphenyl]-2-yl]clo[dixyclohexyl[Z',4',6'-tris( 1-metyletyl)[1,1'-
biphenyl]-2-yl]phosphin]paladi (79 mg, 0,101 mmol) vao. Khudy hgn hop phan tmg ¢ 120
°C trong 1,5 gio trong didu kién chiéu xa vi song. Dép tat phan (mg bang 20 mL etyl axetat
va 20 mL nude. Tach pha hitu co va chiét dung dich nuéc hai lan biang etyl axetat. Lam
kho céc dich chiét da dugc gdp lai trén NaxSO4, loc va lam bay hoi duéi ap sudt giam. Tinh
ché phéan cin trén cot silica gel thu duge san pham mong mubn (357 mg, 71%). LC-MS
tinh toan cho Ca7H23FN7O2: 496,2 (M+H)"; thyc nghi¢m: 496,3 (M+H)".

Bugc C. 3-(4-amino-2-((3-ﬂopyridin—2-y1)metyl)—2H-[1,2,3]triazolo[4,5-c]pyridin-6-

yl)benzonitril

NH,

Khudy dung dich chira 3-(4-((2,4-dimetoxybenzyl)a1nino)-2-((3-ﬂopyridin-Z—
yl)metyl)—ZH-[l,2,3]triaz010[4,5-c]pyridin-6-y1)benz0nitril (357,3 mg, 0,721 mmol) trong
TFA (5 mL) & 100 °C trong 1 gio. Lam bay hoi TFA dudi ap suit giam va sau d6 thém 20
mL dung dich NaHCO3 trong nudce bao hoa va 20 mL etyl axetat vao. Tach pha hitu co va
chiét dung dich nudc hai 1An bang etyl axetat. Lam kho cdc dich chiét da dugc gop lai trén
Na,S04, loc va lam bay hoi dudi ap suét giam. Tinh ché phan cdn trén cot silica gel thu
duoc san phim mong mudn (213 mg, 61%). LC-MS m/z tinh toan cho Ci1sHi3FN7: 346,1
(M+H)*; thuc nghiém: 346,3 (M+H)".

Buéc  D. 3-(4-amino-7-brom0-2-((3-ﬂopyridin—Z-yl)metyl)-ZH-[1,2,3]triaz010[4,5-

= = /N\ —N
N7 _ N
N\ N
NH»
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Khudy hdn hop gbdm 3-(4-amino-2-((3-flopyridin-2-yl)metyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (213 mg, 0,617 mmol) va 1-bromopyrolidin-
2,5-dion (220 mg, 1,234 mmol) trong THF (5 mL) & 0 °C trong 1 gio. Tinh ché truc tiép
trén silica gel thu dugc san phdm mong mudn (175 mg, 67%). LC-MS tinh toén cho
CisHpBrFN7: 424,0 (M+H)™ va 426,0 (M+H)"; thuc nghiém: 4243 (M+H)" va 426,3
(M+H)".

Buéce E. 3-(4-amino-2-((3-ﬂopyridin-Z-yl)metyl)-7-(pyrimidin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6—yl)benzonitril

B
N
E 7\
N7 _ N
N N
NH,

Pau tién suc N» vao hdn hop gdm 3-(4-amino-7-bromo-2-((3-flopyridin-2-
yl)metyl)-ZH-[l,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitri1 (220 mg, 0,519 mmol), 4-
(tributylstannyl)pyrimidin (383 mg, 1,037 mmol), va ddéng (I) clorua (61,6 mg, 0,622
mmol), lithi clorua (26,4 mg, 0,622 mmol) va tetrakis(triphenylphosphin)paladi(0) (59.9
mg, 0,052 mmol) trong THF (1 mL), va sau do gia nhiét va khudy & 90 °C trong 2 gio. Pha
lodng hdn hop phan tmg véi metanol va tinh ché bang LCMS didu ché (pH=2) dé tao ra
san pham mong mudn. 'TH NMR (500 MHz, DMSO-ds) ppm 8,98 (s, 1H), 8,77 (d, J= 5,02
Hz, 1H), 8,38 (dd, Ji = 4,60 Hz, J» = 1,32 Hz, 1H), 7,90-8,30 (bs, 2H), 7,76-7,89 (m, 3H),
7,66 (dd, Ji = 5,25 Hz, J» = 1,25 Hz, 1H), 7.45-7,58 (m, 3H), 6,25 (s, 2H). LC-MS tinh
to4n cho CaHisENo: 424,1 (M+H)"; thuc nghiém: 424,3 (M+H)".

Vi du 31. 3 -(4-amin0-2-((3-ﬂopyridin—Z-yl)metyl)-7—(pyridin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin—6-yl)benzonitril
N\
L 7 \
e«
NH,

Thém xesi cacbonat (46,1 mg, 0,141 mmol) vao hon hop gbm 3-(4-amino-7-bromo-
2-((3-ﬂopyridin-2-y1)mety1)-2H—[1,2,3]triazolo[4,5-c]pyridin—6-y1)benzonitril (30 mg,
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0,071 mmol) va axit pyridin-4-ylboronic (17,38 mg, 0,141 mmol) trong 1,4-dioxan (2 mL)
va nude (0,2 mL). Phun N2 vao hdn hop thu dugc trong 2 phat va thém clo(2-
dixyclohexylphosphino-2',4',6"-triisopropyl-1,1 "-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(Il) (5,56 mg, 7,07 pmol) vao. Khudy hdn hop phan tmg ¢ 120 °C trong
1,5 gio trong didu kién chiéu xa vi séng. Pha loang hén hop phan ung v6i metanol. Tinh
ché truc tiép trén HPLC didu ché thu duge san phdm mong mudn. LC-MS tinh toén cho
Ca3H1¢FNs: 423,1 (M+H)™; thue nghiém: 423,3 (M+H)".

Vi du 32. 3-(4-amino-2-((3-ﬂopyridin-Z-yl)metyl)-7-(1-metyl-6-ox0-1,6-dihydropyridin-
3-yl)—2H-[l,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril

Hop chét néu tai d& muc trén day dugc tong hop theo quy trinh dugc md ta trong Vi
du 31, ngoat trur bang cach su dung axit (1-mety1-6-0xo-1,6-dihydropyridin-3-yl)boronic
thay cho st dung axit pyridin-4-ylboronic. LC-MS tinh todn cho Ca4HisFNsO: 453,2
(M+H)*; thuc nghiém: 453,3 (M+H)". | |
Vi du 33. 3-(4-amin0-7-(1-etyl-1H-pyrazol-S-yl)-Z-((3—ﬂopyridin-2-yl)metyl)-2H-
[1,2,3]triazolo[4,5 -¢]pyridin-6-yl)benzonitril

=N
. 720\
~ 2 N=N, —N
NT \ _ N
X N
NH,

Hop chit néu tai dé muc trén day duoc tdng hop theo quy trinh dugc mo ta trong Vi
du 31, ngoai trir bang cach sir dung axit (1-etyl-1H-pyrazol-5-yl)boronic thay cho su dung
axit pyridin-4-ylboronic. LC-MS tinh toan cho Ca3Hi9FNy: 440,2 (M+H)"; thuc nghi¢m:
440,3 (M+H)".

Vi du 34. 3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7 -(1-isopropyl-1H-pyrazol-5-yl)-2H-
[1,2,3]triazolo[4,5 -c]pyridin-6-yl)benzonitril
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=N
Q
Z ~ /N\N F
N \N/

NH,

Hop chét néu tai dé muc trén day dugc tdng hop theo quy trinh dugc mod ta trong Vi
du 31, ngoai trr bang céach st dung axit (1-isopropyl-_lH-pyrazol-S-yl)boronic thay cho su
dung axit pyridin-4-ylboronic. LC-MS tinh todn cho Co4H21FNy: 4542 (M+H)"; thuc
nghiém: 454,3 (M+H)".

Vi du 35. 3-(4-amin0-2-((3-ﬂopyridin—2-y1)mety1)—7-(1-mety1-IH—pyrazol-S-yl)-ZH-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril |

=N
N~
// 74 /N\ N
N < N
XN

NH,

Hop chét néu tai & muc trén day dugc tbng hop theo quy trinh duge mo ta trong Vi
du 31, ngoai tru bing cich st dung axit (1-metyl-1H-pyrazol-5-yl)boronic thay cho str
dung axit pyridin-4-ylboronic. LC-MS tinh toan cho CxnH17FNo: 426,2 (M+H)™; thuc
nghiém: 426,3 (M+H)".

Vi du 36. 3-(4-amino-2-((3-ﬂopyridin—2-y1)mety1)—7-(4-metyloxazol-5-yl)-2H-
[1,2,3]triazolo[4,5-¢]pyridin-6-yl)benzonitril

/=N
oz
// =z /N\ N
N N - N
XN
NH,

Hop chat néu tai dé muc trén day dugc tbng hop theo quy trinh duge md ta trong Vi
du 31, ngoai trir béng cach st dung 4-mety1—5-(4,4,5,5-tetramety1-1,3,2—dioxaborolan-2-
yl)oxazol thay cho st dung axit pyridin-4-ylboronic. LC-MS tinh toan cho C2H16FNgO:
427,1 (M+H)*; thyc nghiém: 427,3 (M+H)".

Vi du 37. 3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7 -(quinoxalin-6-yl)-2H-

[1,2,3]triazolo[4,5-c]pyridin—6-yl)benzonitril
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N7
Cr
QA
bz = /N\ _N
N7 N
N \N
NH,

Hop chét néu tai dé muc trén day duoc tdng hop theo quy trinh dugc mo ta trong Vi
du 31, ngoai tru bang cach st dung axit quinoxalin-6-ylboronic thay cho st dung axit
pyridin-4-ylboronic. LC-MS tinh toan cho Ca¢Hi7FNg: 474,2 (M+H)"; thuc nghiém: 474,3
(M+H)".

Vi du 38. 3-(4-amino-7-(1-etyl-1H-pyrazol-5 -yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)-2-ﬂobenzonitril

=N
\
s UN—
p
_ =N, —N
NT o NS N
N N

NH,
Budc A. 3-(4-amino-2-(pyridin—2-y1mety1)-2H-[1,2,3]triazolo[4,5-0]pyridin-6-y1)-2-

p
~ =N, —N
NT _ N

NH,

Thém xesi cacbonat (476 mg, 1,460 mmol) vao hén hop gdm 6-clo-N-(2,4-

flobenzonitril

dimetoxybenzyl)-2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-c]pyridin—4-amin (300 mg,
0,730 mmol) va axit (3-xyano-2-flophenyl)boronic (241 mg, 1,460 mmol). Phun N2 vao
phan ung trong 2 phut. Khu4y hdn hop phan tng ¢ 120 °C trong 1,5 gio. Dép tit phan Umg
bang 20 mL etyl axetat va 20 mL nudc. Tach pha hitu co va chiét dung dich nudc hai lan
bang etyl axetat. Lam kho cac dich chiét da dugc gop lai trén NaxSOs, loc va lam bay hoi
duéi ap suit giam. Tinh ché phén cin trén cot silica gel thu dugc san phAm mong mudn

(260 mg, 72%).
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Khuiy chit trung gian nhan dugc tir budce trude d6 (260 mg, 0,525 mmol) trong
TFA (5,0 mL), va hdn hop phan tmg & 100 °C trong 1 gio. Lam bay hoi TFA dudi ap sudt
giam va sau d6 thém 20 mL dung dich NaHCOs trong nudc bio hoa va 20 mL etyl axetat
vao. Tach pha hitu co va chiét dung dich nudc hai 1an bang etyl axetat. Lam kho céc dich
chiét da dugc gdp lai trén NaxSO4, loc va lam bay hoi dudi ap suit giam. Tinh ché phan
can trén cdt silica gel thu duge san phém mong mudn (151 mg, 83%). LC-MS tinh toan
cho C1sH13FN7: 346,1 (M+H)*; thuc nghiém: 346,3 (M+H)".
Budc B. 3-(4-amino-7—bromo-Z-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-

~ 74 /N\ —N
N7 N
F N N
NH,

Khudy hon hop g6m 3-(4-amino-2-(pyridin—2-ylmetyl)-2H-[1,2,3]triazolo[4,5-

yl)-2-flobenzonitril

c|pyridin-6-y1)-2-flobenzonitril (151 mg, 0,437 mmol) va 1-bromopyrolidin-2,5-dion (86
mg, 0,481 mmol) trong THF (10 mL) & 0 °C trong 1 gi¢. Tinh ché truc tiép trén silica gel
thu duge san phdm mong mudn (144 mg, 78%). LC-MS tinh toan cho CisH12BrEN7: 424,0
(M+H)" va 426,0 (M+H)"; thuc nghiém: 4243 (M+H)" va 426,3 (M+H)".

Budce C. 3-(4-amino-7-(1-etyl-1H-pyrazol- 5-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5 -¢]pyridin-6-yl)-2-flobenzonitril

=N
\
SN~
p
// 2 /N\ N
N
F N

N ~
N
NH,

Thém xesi cacbonat (23,04 mg, 0,071 mmol) vao hdn hop g&n 3-(4-amino-7-
bromo-Z-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-c]pyridin—6-y1)-2-ﬂ0benzonitril (30
mg, 0,071 mmol) va axit (1-etyl-1H-pyrazol-5-yl)boronic (19,79 mg, 0,141 mmol) trong
1,4-dioxan (2,0 ml) va nudc (0,2 ml). Phun N vao phan tng trong 2 phit va thém clo(2-
dixyclohexylphosphino-2',4',6'-triis opropyl-1,1'-biphenyl)[2-(2'-amino-1, -
bipheny!)]paladi(I)(7,07 pmol) vao. Khudy hon hop phan tng ¢ 120 °C trong 1,5 gio0.
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Tinh ché truc tiép trén HPLC didu ché thu dugc san phim mong mudn. LC-MS tinh todn
cho Ca3H19FNo: 440,2 (M+H)"; thuc nghiém: 440,3 (M+H)".

Vi du 39. 3-(4-amino-7-(1-metyl-1H-pyrazol-5 -yD)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)-2-ﬂobenzonitril

Hop chét néu tai dé muc trén day duoc tdng hop theo quy trinh duge mo ta trong Vi
du 38, ngoai trir bang cach st dung axit (1-metyl-1H-pyrazol-5-yl)boronic thay cho st
dung axit (1-etyl-1H-pyrazol-5-yl)boronic. LC-MS tinh todn cho CaHi7FNo: 426,2
(M+H)"; thuc nghiém: 426,3 (M+H)".

Vi du 40 3-(4-amin0-7-(1-isopropy1-1H-pyrazol-5-yl)-2-(pyridin-2-y1mety1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)-2-ﬂobenzonitril

=N

N N\< p

Afe«a
NH,

Hop chét néu tai dé muc trén day dugc téng hop theo quy trinh dugc md ta trong Vi
du 38, ngoai tru bang cich st dung axit (1-isopropy1-lH-pyrazol-S-yI)boronic thay cho st
dung axit (l-etyl-1H-pyrazol-5-yl)b0ronic. LC-MS tinh toan cho CasHaFNo: 454.2
(M+H)"; thuc nghi¢m: 454.3 (M+H)".

Vi du 41. 3-(4-amino-7-(4-metyloxazol- 5-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)-2-ﬂobenzonitri1

/=N
oz
p
~ =N —N
N7 F N < N
X~ TN
NH,

Hop chat néu tai dé muc trén day dugc tdng hop theo quy trinh dugc mo ta trong Vi

du 38, ngoai trur bang cach st dung axit (4-metyloxazol-5-yl)boronic thay cho su dung axit
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(1-etyl-1H-pyrazol-5-yl)boronic. LC-MS tinh toan cho C»nHi6FN3O: 427,1 (M+H)™; thuc
nghiém: 427,3 (M+H)".

Vi du 42. 3-(4-amin0-7-(4-(hydroxymetyl)—Z—metyloxazol-5-yl)-2-(pyridin-2-yhnety1)-
2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)-2-flobenzonitril

Ny
(ONGZ

NH,

Budc A. 4-(((tert-butyldimetylsilyl)oxy)metyl)-2-metyloxazol

2\:}]\/0\5J<
|

Xt Iy dung dich 2-metyloxazol-4-yl)metanol (5,40 g, 26,8 mmol) trong CH2Cl
(56,0 mL) & nhiét do trong phong véi tert-butylclodimetylsilan (8,52 g, 53,7 mmol) tiép do
1a imidazol (3,69 g, 53,67 mmol) trong binh cdu day tron trong moi truong No, va khuéy
huyén phu tao thanh trong 1 gi¢ ¢ nhiét do trong phong. Sau d6 thém nuge vao, va chiét
hdn hop nay bang CH,Cl. Lam khd cac 16p hitu co trén Na2SO4, loc, ¢d, va tinh ché thong
qua sic ky cot (heptan/etyl axetat) @& tao ra san pham mohg mudn. LC-MS tinh toan cho
C11H»NO,Si: 228,1 (M+H)*; thue nghiém: 228,3 (M+H)".
Buéc B.  4-(((tert-butyldimetylsilyl)oxy)metyl)-2-metyl-5 -(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)oxazol

Nap [Ir(OMe)(1,5-cod)]> (13 mg, 0,019 mmol), 4.4,5,5-tetrametyl-1,3,2-
dioxaborolan (0,085 mL, 0,58 mmol), va pentan (2,0 mL) vao binh cau trong mdi truémg
Nb. Khudy hén hop phan tng & nhiét do trong phong trong thoi gian tir 10 dén 15 phut.
Thém 4,4'-di-tert-butyl-2,2"-dipyridy! (dtbpy) (10,5 mg, 0,039 mmol) vao, va khudy hdn
hop phéan (ng trong 20 phuit nira. Sau d6 thém 4-(((tert-butyldimetylsilyl)oxy)metyl)-2-

metyloxazol (83 mg, 0,39 mmol) trong dietyl ete (2,0 mL) vao, va khudy hdn hop phéan
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mg & nhiét d6 trong phong cho dén khi phan tng hoan thanh. Loai b6 dung méi dudi ap
sudt giam, va rira vt liéu thd bing pentan tao ra san pham mong mudn. LC-MS tinh toan
cho C17H33BNO,4Si: 354,2 (M+H)'; thye nghiém: 354,2 (M+H)".

Bude C. 3-(4-amin0-7-(4-(hydroxymetyl)-Z-metyloxazol-5-yl)—2-(pyridin-2-ylmety1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)—2-ﬂobenzonitril '

b
NGZ

NH,

Thém xesi cacbonat (77 mg, 0,236 mmol) vao hén hop gdm 3-(4-amino-7-bromo-
2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5—c]pyridin—6-y1)-2-ﬂobenzonitril (50 mg,
0,118 mmol) va 4-(((tert-butyldimetylsilyl)oxy)metyl)-Z—metyl—5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)oxazol (83 mg, 0,236 mmol) trong 1,4-dioxan (2,0 mL) va nuéc
(0,20 mL). Phun Nz vao phan ung trong 2 phut va thém clo(2-dixyclohexylphosphino-
2’,4’,6'-triisopropyl-1,1’-biphenyl)[2-(2’-amino-1,1’-biphenyl)]paladi(ﬂ) (9,20 mg, 0,012
mmol) vao. Khuéy hon hop phan tmg ¢ 120 °C trong 1,5 gio.

Thém TFA (1,0 mL, 12,98 mmol) vao hon hop phéan tng. Khuéy hdn hop phan tng
& 100 °C trong 1 gio. Pha lodng hdn hop phan Gmg v6i metanol. Tinh ché truc tiép trén
HPLC diéu ché thu dugc san phém mong mudn. LC-MS tinh toan cho C23H1sFNsOa: 457,2
(M+H)*; thuc nghiém: 457,3 (M+H)".

Vi du 43. 3-(4—amin0-2-(pyridin—2-ylmetyl)-7—(quinoxalin-6—y1)-2H-[1,2,3]triazolo[4,5-
c]pyridin-6-y1)-2-flobenzonitril

NH,
Hop chét néu tai dé muc dugc tong hop theo quy trinh dugc md ta trong Vi du 38,

ngoai trir bang cach sir dung axit quinoxalin-6-ylboronic thay cho s dung axit (1-etyl-1H-
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pyrazol-5-yl)boronic. LC-MS tinh toan cho CagH17FNo: 474,2 (M+H)"; thuc nghiém: 474,3
(M+H)".

Vi du 44. 3-(4-amino-2-((1-metyl- 1H-pyrazol-3-yl)metyl)-7-(pyrimidin-4-y1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)benzonitril

N
)
=N —N
NT _ N
N N

NH,
Budce A 6-clo-N-(2,4-dimetoxybenzyl)-2-((1-metyl- 1H-pyrazol-3-yl)metyl)-2H-

\

[1.2,3]triazolo[4,5-c]pyridin-4-amin

74 N/
Chao~nn, =N
N
Ns N
HN
O

o<
Thém diisopropyl azodicarboxylat (0,739 mL, 3,75 mmol) & 0 °C vao hdn hop gébm
6-clo-N-(2,4-dimet0xybenzyl)-3H-[1,2,3]triaz010[4,5-c]pyridin-4-amin (1000 mg, 3,13
mmol), (1-metyl-1H-pyrazol-3-yl)metanol (421 mg, 3,75 mmol) va triphenylphosphin
(1641 mg, 6,25 mmol) trong DCM (10 mL). Khudy hdn hop phan ing & 0 °C trong 1 gio.
Tinh ché truc tiép trén cdt silica gel tao ra san pham mong mubn (345 mg, 27%). LC-MS
tinh toan cho C1oH21CIN7Oy: 414,1 (M+H)"; thuc nghiém: 414,2 (M+H)".
Buéec B. 3-(4-((2,4-dimetoxybenzyl)amino)-2-((1-metyl-1H-pyrazol-3-yl)metyl)—2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril
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Thém xesi cacbonat (543 mg, 1,667 mmol) vao hdn hop gdm 6-clo-N-(2,4-
dimetoxybenzyl)-2-((1-metyl-1H-pyrazol-3-yhmetyl)-2H-[1 ,2,3]triazolo[4,5-c]pyridin-4-
amin (345 mg, 0,834 mmol), axit (3-xyanophenyl)boronic (245 mg, 1,667 mmol) trong
1,4-dioxan (10 ml) va nudce (1,00 ml). Phun N2 vao phan tmg trong 2 phut va thém clo(2-
dixyclohexylphosphino-2',4',6-triisopropyl-1,1 "-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(II) (65,6 mg, 0,083 mmol) vao. Khuéy hdn hop phan tng ¢ 120 °C trong
1,5 gio. Dap tat phan Gng bang 20 mL etyl axetat va 20 mL nude. Tach pha hitu co va chiét
dung dich nuéc hai lan bang etyl axetat. Lam kho cic dich chiét da dugc gdp lai trén
Na2SOyq, loc va lam bay hoi dudi ap suét giam. Tinh ché phan cin trén cot silica gel thu
dugc san phim mong mubn (305 mg, 76%). LC-MS tinh todn cho CagHasNsO2: 481.2
(M-+H)*; thuc nghiém: 481,3 (M+H)".

Budc C. 3-(4—amin0-2—((1-metyl-1H—pyrazol-3-yl)metyl)-2H-[1,2,3]triazolo[4,5-

f N
~ =z /N\ =N
N7 N

NH,

¢]pyridin-6-yl)benzonitril

Khudy dung dich chura 3-(4-((2,4-dimetoxybenzyl)amino)-2-((l-metyl-lH-pyrazol-
3-yl)metyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6—yl)benzonitr_i1 (305,3 mg, 0,635 mmol)
trong TFA (5 mL) ¢ 100 °C trong 1 gio. Lam bay hoi TFA dudi ap suit giam va sau do
thém 20 mL dung dich NaHCO; trong nu6e bdo hoa va 20 mL etyl axetat vao. Tach pha
hitu co va chiét dung dich nudce hai lan bang etyl axetat. Lam kho céc dich chiét da duogc
g0p lai trén NaySOs, loc va lam bay hoi dudi ap suét giam. Tinh ché phan cin trén cdt silica
gel thu duoc san phdm mong mubn (159 mg, 76%). LC-MS tinh toan cho Ci7H1sNsg: 331,1
(M+H)*; thuc nghiém: 331,3 (M+H)".
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Budce D. 3-(4-amino-7-bromo-2-((1-metyl-1H-pyrazol-3-yl)metyl)-2H-
[1,2,3]triazolo[4,5—c]pyridin-6-yl)benzonitrﬂ

Br ‘?!\1/
= 2 /N\ =N
N7 N < N
N
Ho

N
N _

Khudy hdn hop gdm 3-(4-amino-2-((1-metyl-1H-pyrazol-3-yl)metyl)-2H-
[1,2,3]triazolo[4,5-¢]pyridin-6-yl)benzonitril (159 mg, 0,481 mmol) va 1-bromopyrolidin-
2.5-dion (90 mg, 0,505 mmol) trong THF (10 mL) ¢ 0 °C trong 1 gio. Tinh ché truc tiép
trén cot silica gel tao ra san phim mong mudn (149 mg, 76%). LC-MS tinh toan cho
C17H14BrNg: 409,1 (M+H)™ va 411,1 (M+H)"; thuc nghiém: 409,3 (M+H)" va 4113
(M+H)".

Buéce E. 3-(4-amino-2-((1-metyl-1H-pyrazol-3 -yl)metyl)-7-(pyrimidin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril

"
7 = /N\ /N
N7 _ N
N N
NH,

DAu tién suc Nz vao hon hop gbm 3-(4-amino-7 -bromo-2-((1-metyl-1H-pyrazol-3-
yl)metyl)—ZH-[l,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitri1 (220 mg, 0,538 mmol), 4-
(tributylstannyl)pyrimidin (50 mg, 0,135 mmol), va dong (I) clorua (63,9 mg, 0,645 mmol),
lithi clorua (27,3 mg, 0,645 mmol) va tetrakis(triphenylphosphin)paladi(0) (62,1 mg, 0,054
mmol) trong THF (1 ml), va sau d6 gia nhiét va khudy ¢ 90 °C trong 2 gio.

Pha loding hdn hop phan (g vi metanol va tinh ché bang LCMS diéu ché (pH 2)
thu dugc hop chdt mong mudn. LC-MS tinh toan cho C21Hi7Nio: 409.2 (M+H)"; thuc
nghiém: 409,3 (M+H)".

Vi du 45. 3-(4-amino-2-((l-metyl-1H-pyrazol-3-yl)metyl)-7-(4-metyloxazol-5-yl)-2H-
[1,2,3]triazolo[4,5 -¢]pyridin-6-yl)benzonitril
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/':N
(OGP
?N/
=N
// 7 /N\
N N _ N
X N
NH,

Thém xesi cacbonat (159 mg, 0,489 mmol) vao hdn hop gém 3-(4-amino-7-bromo-
2-((1-metyl-1H-pyrazol-3-yl)metyl)-2H-[1,2,3 Jtriazolo[4,5-c]pyridin-6-yl)benzonitril
(100 mg, 0,244 mmol) va 4-mety1—5-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-Z-yl)oxazol
(102 mg, 0,489 mmol) trong 1,4-dioxan (2,0 mL) va nude (0,2 mL). Phun N2 vao phén tng
trong 2 phat va thém 010(2-dixyclohexylphosphino-Z’,4',6’-triisopropyl-1,1’-biphenyl)[2-
(2'-amino-1,1"-biphenyl)]paladi(Il) (17 mg, 0,024 mmol) vao. Khudy hdn hop phan Gng &
120 °C trong 1,5 gio. Pha lodng hdn hop phan Gng véi metanol. Tinh ché truc tiép trén
HPLC didu ché thu duoc san phim mong muén. LC-MS tinh toan cho CaiHisNeO: 412.2
(M+H)"; thuc nghiém: 412,3 (M+H)".

Vi du 46. 3-(4-amino-7-(4-metyloxazol-5 -y1)-2-(1-(pyridin-2-yl)etyl)-2H-
[1,2,3]triazolo[4,5 -¢]pyridin-6-yl)benzonitril

FN
NP7
7 N\
s 72 /N\ _N
N7 Vo < N
XN
NH,

Budc A. 6-clo-N-(2,4-dimetoxybenzy1)-2-(1-(pyridin—2-yl)etyl)-2H-[1,2,3]triazolo[4,5-

c]pyridin-4-amin

7 N\
Clo N, =N
Nx \N'N
HN
O\
O\

Khudy hon hop gbdm 6-clo—N—(2,4-dimetoxybenzyl)-3H-[1,2,3]triazolo[4,5-
c]pyridin-4-amin (1000 mg, 3.13 mmol), 1-(pyridin-2-yl)ethan-1-ol (462 mg, 3,75 mmol),
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triphenylphosphin (1641 mg, 6,25 mmol) va diisopropyl azodicarboxylat (0,739 mL, 3,75
mmol) & 0 °C trong 1 gio. Tinh ché truc tiép trén cot silica gel tao ra san pham mong mubn
(359 mg, 27%). LC-MS tinh toén cho Cy1H2CINGO2: 425,1 (M+H)"; thuc nghiém: 425,3
(M+H)".

Budce B. 3-(4-((2,4-dimetoxybenzyl)amino)-2-(1 -(pyridin-2-yl)etyl)-2H-
[1,2,3]triazolo[4,5 -c]pyridin-6-yl)benzonitril
7 N
NN N
N// N
N \N’
HN
O\
O\

Thém xesi cacbonat (551 mg, 1,690 mmol) vao hén hop gém 6-clo-N-(2,4-
dimetoxybenzyl)-2-(1-(pyridin-2-y1)ety1)-2H-[1,2,3]triazolo[4,5-c]pyridin-4-amin (359
mg, 0,845 mmol) va axit (3-xyanophenyl)boronic (248 mg, 1,690 mmol) trong 1,4-dioxan
(10 mL) va nude (1,00 mL). Phun N2 vao hdn hop phan tng thu dugc nay trong 2 phut va
thém clo(2-dixyclohexylphosphino-2',4",6'-triisopropyl-1, 1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(II) (66,5 mg, 0,084 mmol) vao. Khudy hon hop phan ung & 120 °C trong
1,5 gio. Dép t4t phan tng bang 20 mL etyl axetat va 20 mL nudc. Téach pha hitu co va chiét
dung dich nudc hai 1an bing etyl axetat. Lam kho cac dich chiét da duoc gop lai trén
Na»SOyq, loc va lam bay hoi dudi ap suit giam. Tinh ché phan cdn trén cot silica gel thu
dwoc san phidm mong mudn (347 mg, 84%). LC-MS tinh todn cho CasHa6N702: 492,2
(M+H)"; thuc nghiém: 492,3 (M+H)".

Budce C. 3-(4—amino-2—(l-(pyridin—2—yl)etyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-

yl)benzonitril

NH,
Khuéy dung dich chta 3-(4-((2,4-dimetoxybenzyl)amino)—Z-(1-(pyridin-2-yl)etyl)-
2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (347 mg, 0,707 mmol) trong TFA (5,00
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mL) & 100 °C trong 1 gi¢. Lam bay hoi TFA dudi ap suit giam va sau d6 thém 20 mL dung
dich NaHCOj3 trong nudce bdo hoa va 20 mL etyl axetat vao. Téach pha hitu co va chiét dung
dich nudc hai 14n bang etyl axetat. Lam kho céc dich chiét da duoc gdp lai trén NaxSOsq,
loc va lam bay hoi duéi ap sudt giam. Tinh ché phan cin trén cot silica gel thu dugc san
phém mong mudn (200 mg, 83%). LC-MS tinh toan cho Ci9gHieN7: 342,1 (M+H)"; thuc
nghiém: 342,3 (M+H)".

Budce D. 3-(4-amino-7-bromo-2-(1-(pyridin-Z-yl)etyl)-2H-[1,2,3]triazolo[4,5-c]pyridin—6-

Br / \
_Z =N, —N
N7 _ N
NS N
NH,

Khudy hén hop gdm 3-(4-amino-2-(1-(pyridin-2-yletyl)-2H-[1,2.3]triazolo[4,5-

yl)benzonitril

c]pyridin-6-yl)benzonitril (200 mg, 0,586 mmol) va 1-bromopyrolidin-2,5-dion (115 mg,
0,644 mmol) trong THF (10 ml) & 0 °C trong 1 gi¢. Tinh ché truc tiép trén cot silica gel
tao ra san phim mong mudn (197 mg, 80%). LC-MS tinh toan cho CioHisBrN7: 4201
(M+H)* va 422,1(M+H)"; thuc nghiém: 420,3 (M+H)" va 422,3 (M+H)".

Bude E. 3-(4-amino-7-(4-metyloxazol-5-yl)-2-(1—(pyridin-2-yl)ety1)-2H—
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril

/=N
oz
72\
~ =N, —N
N7 N < N
N
Ho

N

N
Thém xesi cacbonat (132 mg, 0,404 mmol) vao hdn hop gdm 3-(4-amino-7-bromo-
2—(1—(pyridin-2-y1)etyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (85 mg, 0,202
mmol) va 4-mety1—5-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-yl)oxazol (85 mg, 0,404
mmol) trong 1,4-dioxan (2,0 mL) va nude (0,2 mL), Phun N> vao hdn hop thu dugce trong
2 phat va thém 010(2-dixyclohexylphosphino-Z’,4’,6’-triisopr0pyl-1,1’-biphenyl)[2-(2’-
amino-1,1'-biphenyl)]paladi(I) (0,020 mmol) vao. Khudy hdn hop phan tng & 120 °C
trong 1,5 gio. Pha lodng hdn hop phan Gmg vdi metanol. Tinh ché truc tiép trén HPLC diéu
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ché thu dugc san pham mong mudn. LC-MS tinh toan cho C23sH19NgO: 423,2 (M+H)"; thue
nghiém: 423,3 (M+H)".

Vi du 47. 3-(4-amin0-2-(1-(pyridin-2-yl)etyl)-7-(pyrimidin-4-y1)-2H-[1,2,3]triazolo[4,5-
c]pyridin-6-yl)benzonitril

N
o
B
7 N\
~ Z =N —N
NT _ N
NN
NH,

Dau tién suc Na vao hon hop gdm 3-(4—a1nin0-7-br0mo-2-(1-(pyridin-2-yl)etyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril (85 mg, 0,202 mmol), 4-
(tributylstannyl)pyrimidin (50 mg, 0,135 mmol), va dong (I) clorua (24,03 mg, 0,243
mmol), lithi clorua (10,29 mg, 0,243 mmol) va tetrakis(triphenylphosphin)paladi(0) (23,37
mg, 0,020 mmol) trong THF (1 ml), va sau do gia nhiét va khudy ¢ 90 °C trong 2 gio. Pha
loding hdn hop phan tng v6i metanol va tinh ché bang LCMS didu ché (pH=2) dé tao ra
san phém mong mubn. LC-MS tinh toan cho Ca3HisNo: 420,2 (M+H)"; thuc nghié¢m: 420,3
(M+H)".

Vi du 48. 3-(4-amino—7-(4-metyloxazol-5-yl)-2-(2-(pyridin—2-yl)ety1)—2H-
[1,2,3]triazolo[4,5 -c]pyridin-6-yl)benzonitril

/':N
(OGP
N=
= = /N\ \ /
NT N
N N
NH,

Hop chét néu tai dé muc trén day duoc tong hop théo quy trinh dugc mo ta trong Vi
du 46, ngoai trur bang cach str dung 2-(pyridin-2-yl)ethan- 1-ol thay cho str dung 1-(pyridin-
2-yl)ethan-1-ol trong budc A. LC-MS tinh toan cho CasHioNsO: 423,2 (M+H)"; thuc
nghiém: 423,3 (M+H)".

Vi du 49. 3-(4-amin0-7-(4-metyloxazol-5-yl)-2-(2-(pyridin—2-yl)etyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)-2-ﬂ0benzonitri1

113



47382 114/142

/——‘N
(ONPZ
N=
N F N < N
XN
NH,

Hop chét néu tai d& muc trén day duoc tdng hop theo quy trinh duoc mo té trong Vi
du 48, ngoal trur bang cach sur dung axit (2-flo-3-xyanophenyl)boronic thay cho st dung
axit (3-xyanophenyl)boronic. LC-MS tinh toan cho Ca3H1sFNgO: 441,2 (M+H)*; thuc
nghiém: 441,3 (M+H)".

Vi du A. Thi nghiém GS AMP vong voéi thy thé Adenosin A2A

Té bio HEK-293 da duoc chuyén nhidm én dinh biéu hién thy thé adenosin A2A
cta ngudi (Perkin Elmer) dugc nudi trong mdi truong nudi cdy MEM véi FBS 10% va
Geneticin 400 pg/mL (Life Technologies). Loai bé geneticin ra khoi moi truong nudi cy
& thoi diém18 dén 24 gid trude khi thir nghiém. B kit cisbio cAMP-GS Dynamic st dung
cong nghé FRET (Truyén nang luong cong hudng huynh quang) dugc sir dung dé do su
tich tu cAMP trong té bao. Céc hop chét theo séng ché & ndng do thich hgp duge tron voi
10000 té bao/giéng trong cac dia tring nira dién tich 96 giéng (Perkin Elmer) trong 30 phut
& nhiét do trong phong dong thoi lic nhe. Thém chat chi van, CGS21680 (R&D
Technologies) & ndng do 4 nM vao mdi giéng trong 60 phut ¢ nhiét do trong phong dong
thoi 1ic nhe. Thém thube thu phat hién, cAMP dugc danh dau d2 (chét nhén) va cryptate
khang cAMP (chét cho) vao mdi giéng trong 60 phit ¢ nhiét do trong phong ddng thoi lac
nhe. Céc tim duoc doc trén Pherastar (BMG Labtech), ty 18 huynh quang la 665/620 dugc
tinh toan va ECso dugc xac dinh bang cach chinh hop duong cong phén tram d6i ching so
véi logarit cua ndng dd hop chit biang phan mém GraphPad Prism.

Vi du B. Thir nghiém GS AMP vong v6i thy thé adenosin A2B

Té bao HEK-293 dugc chuyén nap 6n dinh biéu hién thu thé adenosin A2B cua
nguoi (Perkin Elmer) dugc nudi trong moi trudong nudi chy MEM v6i FBS 10% va
Geneticin 100 pg/mL (Life Technologies). Loai bo geneticin ra khoi moi truong nudi ciy
tai thoi diém 18 dén 24 gio trudce khi thir nghiém. B kit cisbio cAMP-GS Dynamic st
dung cong nghé FRET (Truyén nang lugng cong huong huynh quang) duoc st dung dé do
su tich tu cAMP trong té bao. Cac hop chét theo sang ché & néng do thich hop duogc tron

v6i 10000 té bao/giéng trong cac dia trang nira dién tich 96 giéng (Perkin Elmer) trong 30
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phit & nhiét do trong phong dong thoi lic nhe. Thém chét chu vén, NECA (R&D
Technologies) ¢ ndng d6 12 nM vao mdi giéng trong 60 phit ¢ nhiét d¢ trong phong dong
thoi 1ac nhe. Thém thudc thtr phat hién, cAMP dugc danh dau d2 (chét nhén) va cryptate
khang cAMP (chét cho) vao mdi giéng trong 60 phit & nhi¢t do trong phong ddng thoi lic
nhe. Céc tAm dugc doc trén Pherastar (BMG Labtech), ty 1& huynh quang la 665/620 duoc
tinh toan va ECso dugc x4c dinh bang cach chinh hop dudng cong phan trim dbi chimg so
voi logarit cua ndéng dd hop chit bang phan mém GraphPad Prism. Dit ligu ECso cho cac
Vi du nay thu dugc thong qua phuong phap nay duoc trinh bay trong Bang 1.

Bang 1. Dt liéu Aza_Ki va di licu A cAMP_ECso dugc cung cip dudi day. Ky hiéu “4”
chi ra Asa_Ki hodc Asz_cAMP_ECso <10 nM, “t4” chi ra A2a_Ki hodc Asg_¢cAMP_ECso
> 10 nM nhung < 100 nM. “11> chi ra A2a_Ki hodc Azs_cAMP_ECso > 100 nM nhung
<1 puM; va 1117 chi ra A2a_Ki hodc Asp_cAMP_ECso 16n hon 1 pM.

Vi du s6 Asa Ki A cAMP ECso
(nM) (nM)
1 T Tt
2 T T
3 T T
4 T T
5 Khong xac dinh Khong xéac dinh
6 i i
7 i i
8 i i
9 T i
10 T T
11 T Tt
12 T Tt
13 i Tt
14 i T
15 Khong xac dinh Khong xéc dinh
16 T T
17 T i
18 T T
19 T T
20 T T
21 i i
22 T i
23 T T
24 T T
25 T T
26 T T
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Vi du C. Thir nghiém HTRF A2A Tag-lite®

Céc thir nghiém dugc tién hanh trong céac dia polystyren den 384 giéng c6 thé tich
thap (Greiner 784076-25) voi thé tich cubi cung 1a 10 pL. Pau tién pha lodng cac hop chét
thir nghiém trong DMSO va thém 100 nl vao giéng trong dia trudc khi bd sung cac thanh
phin phan tmg khac. Nong do cudi ciia DMSO 1a 1%. Pha loang cac té bao dugc danh diu
adenosin A2A Tag-lite® (CisBio C1TT1A2A) theo ty 1& 1:5 trong dém Tag-lite (CisBio
LABMED) va quay v6i tdc dd 1200 vong trong 5 phut. Tao huyén phu lai cho vién té bao
& thé tich 10,4 14n thé tich huyén phu té bao ban dau trong dém Tag-lite, va thém phbi tir
huynh quang chét d6i khang Red thu thé Adenosin A2A (CisBio LOO5S8RED) vao ¢ nong
d6 cubi 14 12,5 nM. Thém 10 ul hdn hop € bao va phoi tir vao cdc giéng thir nghiém va u
& nhiét do phong trong 45 phut trude khi doc trén thiét bi doc dia PHERAstar FS (BMG
Labtech) v6i modun quang hoc HTRF 337/620/665. Tinh phan trdm do lién két v6i phoi
tir huynh quang; trong d6 ddi ching chét dbi khang A2A ZM 241385 100 nM (Tocris 1036)
thay thé cho phéi tir DMSO 100% va 1% c6 do dich chuyén 1a 0%. Céc dit lidu lién két

tinh theo % so véi logarit cua ndng do chit e ché dugc chinh hop vao moé hinh lién két
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canh tranh mét vi tri (GraphPad Prism phién ban 7,02) trong do6 hang sb phéi tr = 12,5 nM
va Kd phéi ttr = 1,85 nM. Dt lidu Kj thu duoc thong qua phuong phap nay duoc trinh bay
trong Bang 1 (Xem Vi du B).
Vi du D. Thir nghiém lién két mang loc A2B

Céac thr nghiém dugc tién hanh trong céc tdm polypropylen giéng siu (Greiner
786201) v6i thé tich cubi 12 550 pL. Pau tién pha lodng cac hop chat thir nghiém trong
DMSO va sau d6 thém 5,5 ul vao céc giéng trong dia trudc khi bd sung cac thanh phan
phan tng khac. Nong do cudi ctia DMSO 1a 3%. Pha loang cac mang té bao HEK 293 biéu
hién qua muc thu thé adenosin A2B ctia ngudi (Perkin Elmer ES-113-M400UA) dén ndng
dd 40 pg/mL trong dung dich gdbm HEPES 50 mM pH 7,0, MgCl 5 mM, EDTA 1 mM
(dém Thtr nghiém). Pha loang [3H] 8-xyclopentyl-1,3-dipropylxanthin (Perkin Elmer
NET974001MC) trong dung dich dém thtr nghiém + DMSO 22% dén ndng do 24,2 nM,
va sau do pha loang thém dén ndng do 1 nM bang cach thém vao cdc mang da pha loang.
Thém 545 pl hdn hop mang va phéi tir vao cac giéng thir nghiém va 0 trén may ldc & nhiét
d6 phong trong 1 gio. Sau do loc hdn hop mang nay qua tAm loc UniFilter GF/C (Perkin
Elmer 6005174) ngadm truée trong dung dich gdbm HEPES 50 mM pH 6,5, MgCla 5 mM,
EDTA 1mM, BSA 0,5% va sau d6 rra bang 5 mL dung dich lanh ctmg gbm HEPES 50
mM pH 6,5, MgCl 5 mM, EDTA 1 mM, BSA 0,2 %. Thém 50 pl dung dich hon hop
MicroScint™ (Perkin Elmer 6013621) vao va dia dugc doc trén may doc dia Topcount
NXT ES (Perkin Elmer). Tinh phan tram do lién két v6i phdi tir [3H], trong do dbi ching
LUF 5834 1000 nM(Tocris 4603) thay thé cho phdi tir DMSO 100% va 3% c6 dd dich
chuyén 12 0%. Céac dir li€u lién két tinh theo % so v&i logarit cua néng do chét e ché dugce
chinh hop vao md hinh lién két canh tranh mot vi tri (GraphPad Prism phién ban 7,02)
trong d6 hiing sé phéi tir = 2 nM va Kd phoi tir = 13 nM.
Vi du E. Thtr nghiém lién két SPA trén Al va A3

Ca hai thr nghiém déu duoc tién hanh trong cac dia polystyren tring 384 giéng
(Greiner 781075) véi thé tich cudi 1a 50 pL. Piu tién pha loang theo bic cic chat e ché
trong DMSO va thém 100 nl vao giéng trong dia trude khi bd sung c4c thanh phan phan
tmg khéc vao. Nong do cudi cia DMSO 1a 2%.

U cac hat yttri silicat SPA dugc pht ngoai bang agglutinin lua mi (Perkin Elmer

RPNQO0023) va cac mang t& bao CHO-K1 biéu hién qua muc mdi thu thé adenosin cta
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ngudi trong dung dich gbm HEPES 50 mM pH 7,0, MgCl> 5 mM, EDTA 1 mM (chat dém
thir nghiém) trén may khudy quay trong 2 gidr & 4 °C. Tao vién cho céc hat bang cach ly
tam v&i toc do 6000 vong trong mot phut, va sau d6 loai bo dich ndi voi mang khong lién
két. Tao huyén phu lai cho céc hat nay ding béng thé tich ban dau trong dém thtr nghiém.
Pha lodng mdi phéi tir phong xa trong dém thir nghiém + DMSO 22% ghp 12,2 lan & ndng
d6 cubi, va sau dé thém vao dich huyén phi hat SPA nay. Thém 50 pl hon hop phan ing
hat SPA vao cac giéng thir nghiém duoc lic cac dia voi tbe dd 600 vong/phut trong 1 gid
& nhiét do trong phong. Sau do, d8 cac hat ling xudng trong 1 gio trude khi doc trén
Topcount NXT FS (Perkin Elmer). Tinh phén trim do lién két v6i phdi tir duge dénh dau
phong xa, trong d6 déi chimg voi Ki >100 lan thay thé phéi tir DMSO 100% va 2% c6 dd
dich chuyén 1a 0%. Céc di ligu lién két tinh theo % so voi logarit cla ndng d6 chét tc ché
dugc chinh hop vao mo hinh lién két canh tranh mot vi tri (GraphPad Prism phién ban

7,02). Céc diéu kién thir nghiém dugc cung cip trong Bang A dudi day.

Bang A.

Hop phan thir nghiém Al A3

Hat SPA trong chat 3 mg/mL 1.25 mg/mL

dém Hepes

Mang Perkin Elmer ES-010 nong | Perkin Elemer ES-012 nong
do 60 pg/mL d6 20 pg/mL

Phdi ti phéng xa [3H] DP-CPX nong do 1 [1251] MECA nong d6 0,1
nM nM
(Perkin Elmer NET974) (Perkin Elmer NEX312)
Kp=1nM Kp =0,8nM

Dbi chimg DPCPX ndng do 1 uM IB-MECA ndng d6 0,1 uM
(Tocris 0439) (Tocris 1066)

Céac phuong an cai bién khéc nhau cta sang ché, ngoai cac phuong an cdi bién duoc
mo ta & day, s€ trd nén 10 rang d6i voi nhitng ngudi ¢6 trinh d trung binh trong linh vire
tir phan md ta & trén. Cac phuong 4n cai bién nhu vay cling dugc du dinh 1a nam trong
pham vi ctia cac y€u cau bao ho kém theo. Mdi tai liéu tham khéo, bao gdm tAt ca cac bang
séng ché, don dang ky sang ché va céc tai liéu cong bd, duge dua vao don dang ky nay

bang cach vién dan toan bd ndi dung cla céc tai liéu do.
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YEU CAU BAO HQ

1. Hop chét c¢6 cong thire (I):

R (D

hozic mudi duge dung ctia nd, trong do:

X3 1a N hoic CR?;

X4 1a N hoic CR;

Cy! duge chon tir Ce10 aryl, Cs.1o0 xycloalkyl, heteroaryl co 5-10 canh, va
heteroxycloalkyl c6 4-10 canh, trong do6 Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10
canh, va heteroxycloalkyl c6 4-10 canh ctia Cy' mdi nhom tuy y duge thé bang 1, 2, 3, 4,
5, hogc 6 phan tir thé R’ duge chon ddc 1ap;

Cy? dugc chon tir Ce0 aryl, Cs-io xycloalkyl, heteroaryl c¢6 5-10 canh, va
heteroxycloalkyl ¢6 4-10 canh, trong d6 Cs-10 aryl, Cs10 xycloalkyl, heteroaryl ¢6 5-10
canh, va heteroxycloalkyl ¢ 4-10 canh cta Cy? moi nhom tuy v dugce thé béng 1,2,3,4,
5, hodc 6 phan tir thé R duge chon doc 1ap;

R! duoc chon tir H, Ci. alkyl, Ca6 alkenyl, Cas alkynyl, Ci-6 haloalkyl, C(O)R"",
C(O)NRC'RY, C(O)OR?, C(=NR°HR"!, C(=NR¢")NRC'RY, S(0)RP!, va S(O)zNRClel,
trong d6 Ci.6 alkyl, Ca-6 alkenyl, va Ca. alkynyl cta R mdi nhom tuy y dugce thé bang 1,
2. 3, hogc 4 phan ti thé R!A duogc chon ddc 1ap;

mai nhom R2!, RP!, Re!, va R doc 1ap dugce chon tir H, Ci-6 alkyl, Ca- alkenyl, Ca-
6 alkynyl, va Ci. haloalkyl, trong d6 Ci-s alkyl, Ca.6 alkenyl, va Ca. alkynyl clia R2L RO
R, va RY mdi nhom tuy y duoc thé bang 1, 2, 3, hodc 4 phén tir thé R dugc chon doc
lap;

mdi nhom Re! dde 1ap duge chon tir H, OH, CN, Ci-6 alkyl, Ca-6 alkenyl, Co-¢ alkyny,
C1.¢ alkoxy, Ci.¢ haloalkyl, va Ci-6 haloalkoxy;
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mdi nhém R ddc 1ap dugc chon tir OH, CN, halo, Ci-3 alkyl, Cz.3 alkenyl, Cy.3
alkynyl, Ci3 haloalkyl, Ci.3 alkoxy, Ci3 haloalkoxy, amino, Ci.3 alkylamino, va di(Ci-3
alkyl)amino;

R2 duoc chon tir H, Ci6 alkyl, Ca-¢ alkenyl, Ca-6 alkynyl, Ci-¢ haloalkyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci.6
alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci. alkyl-, (heteroxycloalkyl
¢6 4-10 canh)-Cr¢ alkyl-, C(O)R™, C(O)NRZR®, C(O)OR¥, C(=NR)R??,
C(=NR2)NRZR®, S(0)R™, va S(0)NRZR®, trong d6 Cis alkyl, Cas alkenyl, Ca
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c¢ 4-10
canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Cis
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci- alkyl- cia R? mdi nhom tuy y dugc thé bang
1,2.3, 4, 5, hodc 6 phan tir thé R* duge chon doc 1ap;

mdi nhom R%2, RP2, R, va R% doc lap duge chon tir H, Ciu alkyl, Ca-s alkenyl, Ca-
s alkynyl, Cis haloalkyl, Ce-10 aryl, Cs.1o xycloalkyl, heteroaryl c6 5-10 ‘canh,
heteroxycloalkyl ¢6 4-10 canh, Cgio0 aryl-Cis alkyl-, Cs.0 xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci¢ alkyl-, trong
d6 Ci.¢ alkyl, Ca-6 alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cz.10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.io xycloalkyl-Cis alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci- alkyl- cua
R, R", R, va R®, mdi nhom tuy y dugc thé bang 1, 2,3, 4, 5, hodc 6 phan tir thé R?A
dugc chon doc lap;

hodc, nhoém bat ky trong s6 R va R%, duge gin vao cing mot nguyén tir N, cung
v6i nguyén ti N ma ching dugc gén vao, tao thanh nhom heteroxycloalkyl c6 4-10 canh,
trong d6 nhém heteroxycloalkyl c6 4-10 canh nay tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6
phén tir thé R* duge chon dc 1ap;

mdi nhom R doc 1ap dwoc chon tir H, OH, CN, Cis alkyl, Ci alkoxy, Ci-6
haloalkyl, Ci.¢ haloalkoxy, Ca.¢ alkenyl, va Ca- alkynyl;

m&i nhom R2A doc 1ap duge chon tir D, halo, Ci- alkyl, Ci.s haloalkyl, Ca-s alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce-10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-, (heteroaryl co 5-10 canh)-Ci.6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, CN, NO,, OR?!, SR*?!, NHOR*!,
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C(O)R"!, C(O)NRZR®EL C(O)NR2(OR™!), C(O)OR™, OC(O)RP?2!, OC(O)NRZ'R®,
NRZIR®?!, NRZNRZR?!, NR2'C(O)R"!, NR®!C(0)OR®!, NR2!C(O)NR2R®!,
C(=NRZHR™!, C(=NR2)NR2!R®!, NRZIC(=NR2HNRZIRZ!, NR2!C(=NRHR!,
NR2IS(O)NRZIR®?!,  NR2IS(O)R™!, NRIS(O)RP!,  NR2IS(O)(=NRHR,
NR2IS(0),NR2R®?!,  S(O)R?!, S(O)NRR®!, S(O)R", S(O);NRR%1L,
OS(O)(=NR2HRM!,  OS(0)R™!,  SFs, P(O)RP'R&!, OP(O)(ORM)(OR2Y),
P(0)(OR™)(OR2!), va BR'R¥!, trong d6 Ci.s alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-6
alkyl-, Cs.0 xycloalkyl-Cis alkyl-, (heteroaryl ¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl- cia R2A mdi nhoém tuy ¥ duoc thé bang 1, 2, 3,
4, 5, hodc 6 phan tir thé R?® duge chon ddc 1ap;

mdi nhom R21, RP21, Re2! va R®2! doc 1ap duoc chon tir H, Ci.¢ alkyl, Ci-shaloalkyl,
Cys alkenyl, Cis alkynyl, Ceao aryl, Cs-io xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Cg.10 aryl-Cis alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong
d6 C1.¢ alkyl, Ca-6 alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.io xycloalkyl-Cis alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl- ctia
Re2!, R¥2!, R va R®! mdi nhom tuy y duge thé bing 1, 2,3, 4, 5, hotic 6 phin tir thé R?P
dugce chon doc 1ap;

hoic, nhém bét ky trong s6 R%?! va R®!, dugc ghn vao cling mot nguyén tir N, cung
v6i nguyén tir N ma chung duge gén vao, tao thanh nhom heteroxycloalkyl c6 4-10 canh,
trong d6 nhom heteroxycloalkyl ¢6 4-10 canh nay tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6
phan tir thé R?® duge chon doc 18p;

mdi nhom Re2! doc 1ap duoc chon tir H, OH, CN, Cis alkyl, Ci alkoxy, Ci
haloalkyl, Ci.¢ haloalkoxy, Ca-¢ alkenyl, va Ca-6 alkynyl;

mdi nhém R2! va Re2! doc 1ap duoc chon tir H, Ci.6 alkyl, Ci- alkoxy, Ci-s haloalkyl,
C1.¢ haloalkoxy, Ca-6 alkenyl, Ca alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;
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mdi nhém RM2! va R2! doc 1ap duoc chon tir H, Ci alkyl, Ci- haloalkyl, Ca.s
alkenyl, Ca-¢ alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-C . alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-
C1.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci- alkyl-;

mai nhom Ri2! va R¥2! doe 1ap duoc chon tir OH, Ci.s alkoxy, va Ci.s haloalkoxy;

hodc nhém bét ky trong sd R2! va R¥! dugc gdn vao cung mot nguyén tir B, cung
voi nguyén tor B ma ching duge gin vao, tao thanh nhom heteroxycloalkyl ¢6 5 hoac 6
canh tity ¥ duoc thé bing 1, 2, 3, hodc 4 phan tir thé doc 1ap duge chon tir Cio6 alkyl va Ci.
¢ haloalkyl;

mdi nhom R2B doc 1ap dugce chon tir D, halo, Ci6 alkyl, Ci.¢ haloalkyl, Cz-6 alkenyl,
Ca.s alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci alkyl-, Csa0 xycloalkyl-Ci- alkyl-, (heteroaryl c¢6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl ¢6 4-10 canh)-Ci alkyl-, CN, NO, OR*2, SR, NHOR®?,
C(O)R"22, C(O)NR22R%2, C(O)NR2(OR*??), C(O)OR*?, OC(O)RY22, OC(O)NR®?R%,
NRZ2R®2, NRZNRZRE2, NRZ2C(O)R"2, NR2C(0)OR®22,  NRZC(0)NRZR2,
C(=NR)R"2, C(=NR2)NR2R2, NR#22C(=NR??)NR22R 422, NR2C(=NR¢2)R2,
NR2S(O)NRZR?2,  NR2S(O)R"2, NR2S(O)RY2,  NR22S(0)(=NR?)R"?,
NR22S(0),NRR®??,  S(O)R, S(O)NRZ2R2, S(0)2R", S(O);NR?2R422,
OS(0)(=NR*?)R*, OS(0)R"2?,  SFs, P(O)R™?2RE%, OP(O)(OR"2)(OR™??),
P(O)(OR"™2)(OR™22), va BR??R?2, trong do Ci.¢ alkyl, Ca.¢ alkenyl, Ca- alkynyl, Ce.10 aryl,
Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs-10 aryl-Ci-6
alkyl-, Cs.io xycloalkyl-Cis  alkyl-, (heteroaryl ¢6 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl ¢ 4-10 canh)-C1.6 alkyl- cua R2B mdi nhém tuy v duoc thé béng 1,2, 3,
hodc 4 phan tir thé R?¢ duge chon ddc 1ap; '

mdi nhom R#22, RP?2, R%22 va R922 doc 14p dugce chon tir H, Cis alkyl, Ci-6 haloalkyl,
Cy¢ alkenyl, Ca alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci¢ alkyl-, Cs.i0 xycloalkyl-Ci- alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong
d6 C1.6 alkyl, Ca-s alkenyl, Ca-s alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl co6 4-10 canh, Cs-10 aryl-Cis alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- cua
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R#22, RY22 R vi R92? mbi nhom tuy y dugce thé bang 1, 2, 3, hodc 4 phan tir thé R%¢ dugc
chon ddc lap;

hodc, nhom bat ky trong s6 R22 va R?2, duge gén vao cung mot nguyén tir N, cung
voi nguyén tir N ma ching dugc gén vao, tao thanh nhém heteroxycloalkyl c6 4-7 canh,
trong d6 nhom heteroxycloalkyl co 4-7 canh tuy y dugc thé bang 1, 2, 3, hodc 4 phén tir
thé R2€ duogc chon doc lap;

m3i nhém R doc 1ap duge chon tir H, OH, CN, Cis alkyl, Cis alkoxy, Ci
haloalkyl, Ci.6 haloalkoxy, C2.¢ alkenyl, va Ca-6 alkynyl;

mainhom R22 va Re22 doc 1ap duoc chon tir H, Cig alkyl, Ci-s alkoxy, Ci-s haloalkyl,
C\1.6 haloalkoxy, Ca.s alkenyl, Ca. alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢4 5-10
canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi nhém R™2 va Ri22 doc 1ap duge chon tir H, Ci alkyl, Cis haloalkyl, Ca.
alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce-10 aryl-Ci-s alkyl-, Cs-10 xycloalkyl-Cy.s alkyl-, (heteroaryl c6 5-10 canh)-
C1.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

m3i nhém Ri22 va R¥22 doe 1ap dugce chon tir OH, Ci6 alkoxy, va Ci-s haloalkoxy;

hodc nhém bét ky trong s6 Ri?? va R¥? duoc gén vao cling mdt nguyén tr B, ctng
voi nguyén tr B ma chang dugc gén vao, tao thanh nhom heteroxycloalkyl c6 5 hodc 6
canh tiy ¥ duge thé bing 1, 2, 3, hodc 4 phan tir thé doc 1ap dugc chon tir Ci alkyl va Ci.
¢ haloalkyl;

m3i nhém R2C dde lap dugc chon tir D, halo, Ci alkyl, Ci-6 haloalkyl, Ca-s alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce-10 aryl-Ci.¢ alkyl-, Cs-10 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci-6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, CN, NO,, OR*?, SR*, NHOR?®,
C(O)RP3, C(O)NRFRY?, C(O)NRZB(OR™), C(O)OR®3, OC(O)R"*, OC(O)NRZR%®3,
NRRE, NRZENRPRE, NRZC(O)RYZ, NRZC(O)OR™, NRZC(O)NRZRE,
C(=NR®3)R2, C(=NRZ)NRBRE, NR3C(=NR®})NRZRZ, NRZC(=NR23)R3,
NR3S(O)NRPRE3,  NR® S(O)R",  NR¥3S(0)R", NR3S(0)(=NR23)RP,
NRS(0),NRZRI,  S(O)RZ, S(O)NR®BRIB,  S(0)R", S(O)NRZR%?3,
OS(O)(=NRZ)R™,  OS(0)R™,  SFs,  P(O)RTREZ, OP(O)(OR!23)(OR™),
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P(0)(OR"™)(OR™2), va BRPR®, trong d6 Ci. alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ce.10 aryl,
Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci-
alkyl-, Caao xycloalkyl-Crs alkyl-, (heteroaryl c¢6 5-10 canh)-Ci¢ alkyl-, va
(heteroxycloalkyl c¢6 4-10 canh)-Ci- alkyl- ctia R*C mdi nhom tuy y duoc thé bang 1, 2, 3,
hodc 4 phan tir thé R?P duoc chon doc 1ap;

m3inhom R¥23, Rb23, Re2 va R doc 1ap duge chon tir H, Cius alkyl, Cishaloalkyl,
Cy alkenyl, Cas alkynyl, Cei0 aryl, Cs-1o xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-s alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong
d6 C1.6 alkyl, Ca-¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cie alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl c6 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- cua
R, R¥23, R va R%3 mdi nhom tiy y dugc thé bang 1, 2, 3, hodc 4 phan tir thé R?® dugce
chon ddc lap;

hodc, nhom bat ky trong s6 R°2 va R, dugc gén vao cing mot nguyén tu N, cung
voi nguyén tir N ma ching duge gén vao, tao thanh nhom heteroxycloalkyl c6 4-7 canh,
trong d6 nhom heteroxycloalkyl co 4-7 canh tuy y dugc thé bang 1, 2, 3, hodc 4 phan tir
thé R2P dugce chon ddc 1ap;

m3i nhém R doc 1ap duoce chon tir H, OH, CN, Ci alkyl, Ci alkoxy, Ci
haloalkyl, C1.¢ haloalkoxy, Ca.¢ alkenyl, va Ca-6 alkynyl;

m3i nhom R va Re23 doc 1ap duge chon tir H, Ci6 alkyl, Ci.6 alkoxy, Ci-¢ haloalkyl,
C1.6 haloalkoxy, Ca- alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10
canh, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci. alkyl-,
(heteroaryl ¢4 5-10 canh)-Ci-s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-;

mdi nhom R™3 va R doc lap duge chon tir H, Ci alkyl, Cis haloalkyl, Co-6
alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce-10 aryl-Ci-s alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
C1.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl-;

m&i nhém RiZ va R doe 1ap duge chon tir OH, Ci-s alkoxy, va Ci-6 haloalkoxy;

hodc nhom bét ky trong sd R2 va R dugce gén vao ciing mdt nguyén tir B, cung

v6i nguyén tor B ma ching dugc gan vio, tao thanh nhom heteroxycloalkyl c6 5 hoac 6
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canh tuy y duoc thé bang 1, 2, 3, hodc 4 phan tir thé doc 1ap duoc chon tir Ci.6 alkyl va Ci.
6 haloalkyl;

mdinhém R2P doc 1ap dugc chon tir D, halo, Cis alkyl, Ci-¢ haloalkyl, C2. alkenyl,
Ca.¢ alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-Ci alkyl-, Cs.7 xycloalkyl-Cis alkyl-, (heteroaryl c6 5-6 canh)-Ci¢ alkyl-,
(heteroxycloalkyl c6 4-7 canh)-Ci.6 alkyl-, CN, NO», OR#24, SR#2* NHOR®*, C(O)R"*,
C(O)NR2‘R®4, C(O)NRH(OR™Y), C(0O)OR¥*, OC(O)R", OC(O)NR¥R 4 NReH#R?2,
NRENRZRZ4, NRC(O)RY, NRC(0)OR™, NR2C(O)NRZRE, C(=NR2)R4,
C(=NRZ)NRHR, NRC(=NRZHNRR, NRZ4C(=NR2HR,
NRS(OINRREZH,  NRHS(O)RP, NRS(O)R?,  NRHS(O)(=NRZ)R,
NRE4S(0),NRR24, S(O)RP, S(OINRHRY, S(0)R™, S(O)NRRE,
OS(O)(=ENRZHRP, OS(0).R™, SFs, P(O)RZ*Re4  OP(O)(OR"™*)(OR™),
P(O)(OR™4)(OR24), va BRI*R'**, trong d6 Ci.s alkyl, Ca.¢ alkenyl, C2.¢ alkynyl, phenyl,
Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh, phenyl-Ci.¢ alkyl-,
C3.7 xycloalkyl-C s alkyl-, (heteroaryl ¢6 5-6 canh)-Ci-¢ alkyl-, va (heteroxycloalkyl ¢6 4-
7 canh)-C1 alkyl- cia R?P mdi nhom tiry ¥ dugce thé bang 1, 2, 3, hodc 4 phdn tir thé R?F
dugc chon ddc lap;

m&i nhom R#24, RP24, Re24 va R4 doc 1ap dugce chon tir H, Ci6 alkyl, Cis haloalkyl,
Ca.6 alkenyl, Ca.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl
¢6 4-7 canh, phenyl-C1.6 alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.s
alkyl-, va (heteroxycloalkyl c6 4-7 canh)-Ci-¢ alkyl-, trong d6 Ci.s alkyl, Ca- alkenyl, Ca-6
alkynyl, phenyl, C3.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-Crs alkyl-, Cs7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.s alkyl-, va
(heteroxycloalkyl ¢ 4-7 canh)-C1.¢ alkyl- ciia R, R, R va R%2* mdi nhom tuy y duoc
thé bing 1, 2, 3, hoic 4 phan tir thé R2E duoc chon doc 1ap;

hodc, nhém bét ky trong s6 R va R%4, duoc gén vao cling mt nguyén tir N, cung
v6i nguyén tr N ma chung dugc gin vao, tao thanh nhom heteroxycloalkyl c6 4-7 canh,
trong d6 nhom heteroxycloalkyl ¢6 4-7 canh tuy y duoc thé bang 1, 2, 3, hodc 4 phan tir
thé R2E dugc chon doc 14p;

mdi nhom R doc 1ap duge chon tir H, OH, CN, Ci alkyl, Ci alkoxy, Ci-6
haloalkyl, Ci.¢ haloalkoxy, Ca- alkenyl, va Ca.¢ alkynyl;
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mdi nhém R4 va R4 doc 1ap duoc chon tir H, Cis alkyl, Ci.6 alkoxy, Ci- haloalkyl,
C1.6 haloalkoxy, Ca-6 alkenyl, Ca.s alkynyl, phenyl, Cs-7 xycloalkyl, heteroaryl c6 5-6 canh,
heteroxycloalkyl ¢6 4-7 canh, phenyl-Ci.s alkyl-, Cs.7 xycloalkyl-Ci.s alkyl-, (heteroaryl c6
5-6 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6 4-7 canh)-Ci-6 alkyl-;

mai nhom RM24 va R4 doc 1ap duogc chon tir H, Cis alkyl, Ci haloalkyl, Ca-6
alkenyl, Ca.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢ 5-6 canh, heteroxycloalkyl ¢6
4-7 canh, phenyl-Ci. alkyl-, Cs.7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.6
alkyl-, va (heteroxycloalkyl c6 4-7 canh)-Ci- alkyl-;

m3i nhém Ri24 va R doc 1ap dugc chon tir OH, Ci6 alkoxy, va Ci- haloalkoxy;

hodc nhom bat ky trong s Ri?* va R¥* duoc ghn vao cing modt nguyén tir B, cung
v6i nguyén tir B ma chung duoc gin vao, tao thanh nhom heteroxycloalkyl c6 5 hodc 6
canh tuy y dugc thé bang 1, 2, 3, hodc 4 phﬁn ttr thé doc 1ap duge chon tir Ci6 alkyl va Ci-
¢ haloalkyl;

mdi nhom R2E doc 1ap duoc chon tir OH, NO,, CN, halo, Ci3 alkyl, Ca3 alkenyl,
C2-3 alkynyl, Ci-3 haloalkyl, xyano-Ci.3 alkyl, HO-C1.; alkyl, Ci-3 alkoxy-Ci-s alkyl, Cs-s
xycloalkyl, Ci-; alkoxy, Ci3 haloalkoxy, amino, C1.3 alkylamino, di(Ci-3 alkyl)amino, thio,
C1.3 alkylthio, C1.5 alkylsulfinyl, Ci-3 alkylsulfonyl, carbamyl, C1-3 alkylcarbamyl, di(Ci-3
alkyl)carbamyl,  carboxy, Ci3 alkylcarbonyl, ~ Cis4  alkoxycarbonyl, Cis
alkylcarbonylamino, Ci3 alkoxycarbonylamino, Ci3 alkylcarbonyloxy,
aminocarbonyloxy, Cis alkylaminocarbonyloxy, di(C15 alkyl)aminocarbonyloxy, Ci
alkylsulfonylamino, aminosulfonyl, Ci-3 alkylaminosulfonyl, di(C1-3 alkyl)aminosulfonyl,
aminosulfonylamino, Ci-3 alkylaminosulfonylamino, di(Ci-3 alkyl)aminosulfonylamino,
aminocarbonylamino, Cis alkylaminocarbonylamino, va di(Ci13
alkyl)aminocarbonylamino;

R3 duoc chon tir H, D, halo, OH, CN, NO,, C1 alkyl, Ci.6 haloalkyl, Ca-s alkenyl,
Ca.6 alkynyl, Ci.s alkoxy, Ci-¢ haloalkoxy, xyano-C1.3 alkyl, HO-Ci.3 alkyl, Ci-3 alkoxy-Ci-
3 alkyl, Cs.s xycloalkyl, amino, Ci-3 alkylamino, di(Ci.5 alkyl)amino, thio, Ci.3 alkylthio,
C1.3 alkylsulfinyl, Ci.3 alkylsulfonyl, carbamyl, Ci-3 alkylcarbamyl, di(C1.3 alkyl)carbamyl,
carboxy, Ci3 alkylcarbonyl, Ci4 alkoxycarbonyl, Ci-3 alkylcarbonylamino, Ci3
alkoxycarbonylamino, Cis alkylcarbonyloxy, aminocarbonyloxy, Ci3

alkylaminocarbonyloxy, di(Ci-3 alkyl)aminocarbonyloxy, Ci-3 alkylsulfonylamino,
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aminosulfonyl, Cis alkylaminosulfonyl, di(Ci13 alkyl)aminosulfonyl,
aminosulfonylamino, Ci.3 alkylaminosulfonylamino, di(C1.3 alkyl)aminosulfonylamino,
aminocarbonylamino, Ci3 alkylaminocarbonylamino, va di(Ci-3
alkyl)aminocarbonylamino;

R* duge chon tir H, D, halo, OH, CN, NO», C1. alkyl, Ci-6 haloalkyl, Co-¢ alkenyl,
Ca.6 alkynyl, Ci.s alkoxy, Ci.¢ haloalkoxy, xyano-Ci.3 alkyl, HO-C1. alkyl, C1.3 alkoxy-Ci-
3 alkyl, Cs.s xycloalkyl, amino, Ci.3 alkylamino, di(C1.3 alkyl)amino, thio, Ci-3 alkylthio,
C1.3 alkylsulfinyl, C1.5 alkylsulfonyl, carbamyl, C1.; alkylcarbamyl, di(C1-3 alkyl)carbamyl,
carboxy, Ci.3 alkylcarbonyl, Ci4 alkoxycarbonyl, Cis alkylcarbonylamino, Ci
alkoxycarbonylamino, Ci3 alkylcarbonyloxy, aminocarbonyloxy, Ci-3
alkylaminocarbonyloxy, di(Ci. alkyl)aminocarbonyloxy, Ci-3 alkylsulfonylamino,
aminosulfonyl, Ci3 alkylaminosulfonyl, di(Ci-3 alkyl)aminosulfonyl,
aminosulfonylamino, Ci-3 alkylaminosulfonylamino, di(Ci-3 alkyl)aminosulfonylamino,
aminocarbonylamino, Cis alkylaminocarbonylamino, va di(C1-3
alkyl)aminocarbonylamino;

mdi nhom RS doc 1ap duge chon tir D, halo, Ci.s alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl,
Ca.s alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢o 4-10
canh, Ce.10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci-s alkyl-, (heteroaryl co 5-10 canh)-Ci-
alkyl-, (heteroxycloalkyl ¢6 4-10 canh)-Cis alkyl-, CN, NO,, OR®, SR*, NHOR®,
C(O)RY, C(O)NR®R®, C(O)NR%(OR®), C(O)OR®, OC(O)RY, OC(O)NR¥R®, NR&RE,
NRSNRSRS,  NRSC(O)RP, NRPC(O)ORY, NRSC(O)NRSR®E,  C(=NR*)R",
C(=NR¥)NRESRY, NRSC(=NR)NRSRE, NRESC(=NRE)RYS, NRES(O)NRERE,
NRSS(O)RY,  NRS(0).R", NRS(0)(=NR)R, NRS(0),NRSR®,  S(O)R,
S(O)NRERY, S(0).R", S(O)NR®R®, OS(O)(=NR®)R, 0S(0),R", SFs, P(O)RPR®,
OP(O)(OR™)(ORP), P(O)(ORM)(ORP), va BRISRS, trong d6 Ci.6 alkyl, Ca-¢ alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce-10 aryl-Cis alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Cis
alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl- cta R’ mdi nhom tuy ¥ duge thé bang
1,2,3, 4,5, hodc 6 phan tir thé R duoc chon ddc lap;

mdi nhém R®, RPS, RS va R%S doc 1ap duge chon tir H, Cis alkyl, Ci- haloalkyl, Ca-
¢ alkenyl, Cas alkynyl, Ce10 aryl, Cs.i0 xycloalkyl, heteroaryl c¢6 5-10 canh,
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heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong
d6 C1.6 alkyl, Ca. alkenyl, Ca-6 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, Cs.i0 xycloalkyl-Ci6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- cua
R®, RY, R va RS mdi nhom tuy y duoc thé bang 1, 2, 3, 4, 5, hodc 6 phan tir thé R¥
duoc chon doc 1ap;

hoic, nhém bat ky trong s& R® va R®, dugce gén vao cing mdt nguyén tr N, cing
v6i nguyén tir N ma chung dugc gén vao, tao thanh nhom heteroxycloalkyl ¢ 4-10 canh,
trong d6 nhom heteroxycloalkyl c6 4-10 canh nay tuy y dugc thé bang 1, 2, 3,4, 5, hodc 6
phén tir thé R** duge chon doc 1ap;

mdi nhom RS doc 1ap duoc chon tir H, OH, CN, Ci alkyl, Ci alkoxy, Ci-6
haloalkyl, Ci.¢ haloalkoxy, Ca-s alkenyl, va Ca- alkynyl;

mdi nhom R va Re doc 1ap duge chon tir H, Ci6 alkyl, Ci-6 alkoxy, Ci-¢ haloalkyl,
C16 haloalkoxy, Ca.s alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10
canth, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Cis alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci-6 alkyl-;

m3i nhém RS va RIS doc 1ap duge chon tir H, Cis alkyl, Ci-6 haloalkyl, Ca.¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce-10 aryl-Ci. alkyl-, Cs-10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci-¢ alkyl-; '

mdi nhém RiS va R® doc 1ap duge chon tir OH, Ci.6 alkoxy, va Ci.s haloalkoxy;

hodc nhém bét ky trong s6 R va R® dugce gfn vao cling mot nguyén t B, cung vo6i
nguyén tr B ma chung duoc gén vao, tao thanh nhom heteroxycloalkyl c6 5 hodc 6 canh
tuy y dugc thé b%\ng 1, 2, 3, hodc 4 phén ttr thé doc 1ap duogc chon tir Ci6 alkyl va Ci-s
haloalkyl;

mdi nhom R doc 1ap duge chon tir OH, NO2, CN, halo, Ci- alkyl, C».¢ alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, xyano-Ci- alkyl, HO-C1. alkyl, Ci-6 alkoxy-Ci-6 alkyl, Cs.
xycloalkyl, Ci- alkoxy, Ci-¢ haloalkoxy, amino, C1.¢ alkylamino, di(C1.¢ alkyl)amino, thio,
C1.¢ alkylthio, Ci.¢ alkylsulfinyl, Ci-6 alkylsulfonyl, carbamyl, Ci- alkylcarbamyl, di(Ci-
alkyl)carbamyl, ~ carboxy,  Ci- alkylcarbonyl,  Cis alkoxycarbonyl,  Ci
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alkylcarbonylamino, Cis alkoxycarbonylamino, Ci6 alkylcarbonyloxy,
aminocarbonyloxy, Ci-s alkylaminocarbonyloxy, di(Ci-6 alkyl)aminocarbonyloxy, Ci-s
alkylsulfonylamino, aminosulfonyl, Ci.6 alkylaminosulfonyl, di(Ci-¢ alkyl)aminosulfonyl,
aminosulfonylamino, Ci.s alkylaminosulfonylamino, di(C1.6 alkyl)aminosulfonylamino,
aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va di(Ci6
alkyl)aminocarbonylamino;

mdi nhém R doc 1ap duge chon tir D, halo, Ci- alkyl, Ci-6 haloalkyl, Cz.6 alkenyl,
Ca.¢ alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci.s alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, (heteroxycloalkyl ¢6 4-10 canh)-Ci alkyl-, CN, NO,, OR®*, SR*, NHOR®,
C(O)RY, C(O)NRRY, C(O)NR(OR™), C(O)OR™, OC(O)R", OC(O)NR®UR%, NRR®,
NRNRORY,  NRUC(O)RP,  NR®C(O)OR™, NRC(O)NRRY®,  C(=NR*)R"®,
C(=NR®)NR*R®, NRC(=NR)NRR, NRC(=NR®)R", NRS(O)NRR®,
NRS(O)RP, NRS(O).R, NR®S(0)(=NR)R, NR¥S(0),NR®R%*,  S(O)R,
S(O)NRRY, S(0)2R, S(0)2NRR%, OS(0)(=NR)R", 0S(0)R, SFs, P(O)R™RE®,
OP(O)(OR™)(OR6), P(O)(OR™)(OR), va BRISRXS, trong d6 Ci.6 alkyl, Ca-6 alkenyl, Ca-
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-
alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl- cua R mdi nhém tuy ¥ duge thé bing
1,2,3,4, 5, hoc 6 phan tir thé R dwoc chon doc 14p,

hodc, hai nhom R cung nhau tao thanh nhoém oxo;

mdi nhom R26, RY6, Re6 va R¥ doc 1ap duge chon tir H, Cis alkyl, Ci-¢ haloalkyl, Ca-
¢ alkenyl, Cas alkynyl, Ce.10 aryl, Cs.o xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, Cs.i0 xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl.co 4-10 canh)-Ci. alkyl-, trong
d6 C1.6 alkyl, Ca-s alkenyl, Ca.s alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-, Cs.0 xycloalkyl-Ci.6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci-6 alkyl- cua
R, R, R va R% mdi nhom tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6 phn tir thé R

duogc chon doc 1ap;
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hodc, nhém bét k¥ trong sb R*® va R%, duoc gén vao cuing mot nguyén tir N, cling
v6i nguyén tir N ma ching dugc gin vio, tao thanh nhom heteroxycloalkyl c6 4-10 canh,
trong d6 nhom heteroxycloalkyl ¢6 4-10 canh nay tuy y duge thé bang 1,2, 3, 4, 5, hodc 6
phén tir thé R® duge chon ddc lap;

mdi nhém R doc lap duoc chon tr H, OH, CN, Ci alkyl, Cis alkoxy, Cis
haloalkyl, C1.¢ haloalkoxy, Ca.s alkenyl, va Ca.¢ alkynyl;

mai nhom R va Re6 doc 1ap dugce chon tir H, Ciu alkyl, Ci6 alkoxy, Ci-6 haloalkyl,
C1.6 haloalkoxy, Ca.6 alkenyl, Ca alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.s alkyl-;

mdi nhém R va Ri6 doc 1ap duoc chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca.6 alkenyl,
Ca.6 alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce-10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mai nhém Ri® va R¥ doe 1ap dugc chon tir OH, Ci.6 alkoxy, va Ci.¢ haloalkoxy:

hodic nhom bat ky trong s6 Ri® va R dugce gén vao ciing mdt nguyén tit B, ciing véi
nguyén tr B ma ching dugc gin vao, tao thanh nhom heteroxycloalkyl ¢6 5 hoac 6 canh
tuy y duge thé bing 1, 2, 3, hode 4 phan tir the doc 1ap duge chon tr Ci6 alkyl va Cis
haloalkyl; va

mdi nhém R doc 1ap dwoc chon tir OH, NO2, CN, halo, Ci alkyl, Ca- alkenyl,
Ca.¢ alkynyl, Ci.¢ haloalkyl, xyano-Ci.¢ alkyl, HO-Ci- alkyl, Ci.6 alkoxy-Ci-s alkyl, Cs.s
xycloalkyl, Ci.¢ alkoxy, Ci-6 haloalkoxy, amino, C1.6 alkylamino, di(Ci-6 alkyl)amino, thio,
Ci-6 alkylthio, Ci.6 alkylsulfinyl, Ci- alkylsulfonyl, carbamyl, Ci.¢ alkylcarbamyl, di(Ci-6
alkyl)carbamyl,  carboxy,  Cis alkylcarbonyl, — Cis  alkoxycarbonyl,  Ci
alkylcarbonylamino, Ci6 alkoxycarbonylamino, Ci-6 alkylcarbonyloxy,
aminocarbonyloxy, Ci.¢ alkylaminocarbonyloxy, di(Ci1-6 alkyl)aminocarbonyloxy, Ci-s
alkylsulfonylamino, aminosulfonyl, Ci-¢ alkylaminosulfonyl, di(Ci-6 alkyl)aminosulfonyl,
aminosulfonylamino, Ci.s alkylaminosulfonylamino, di(Ci-6 alkyl)aminosulfonylamino,
aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va di(Ci-6

alkyl)aminocarbonylamino.
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2. Hop chét theo diém 1, hodc mudi dugc dung cta né, trong d6 X3 1a N va X*1a N.
3. Hop chét theo diém 1, hodc mubi duge dung cia no, trong d6 X° 1a CR? va X* 1a N.
4. Hop chét theo diém 1, hodc mubi duge dung ciia no, trong d6 X° 1a N va X* 1a CR*.
5. Hop chét theo diém bat ky trong sb cac diém 1 hoic 3, hodc mubi duge dung ctia no,
trong d6 R? dugc chon tir H va Ci.¢ alkyl.
6. Hop chét theo diém bét ky trong s céc didm 1 hodc 4, hodc mudi dugc dung cta no,
trong d6 R* dugc chon tir H va Ci.¢ alkyl.
7. Hop chit theo diém bt ky trong sé cac didm 1-6, hodc mudi dugc dung cta no, trong
d6 Cy! 1a Ce-10 aryl hogc heteroaryl c6 5-10 canh, trong do Cs-10 aryl va heteroaryl c6 5-10
canh mdi nhém tuy y duge thé béng 1,2, 3, hoac 4 phén ttr thé RS dugc chon doc 1ap.
8. Hop chét theo diém bat k¥ trong sb cic didm 1-6, hodc mudi dugc dung cua no, trong
d6 Cy' 1a phenyl tiry y dugc thé bang 1, 2, 3, hodc 4 phin tir thé R® duge chon doc 1ap; va
mdi nhém R’ ddc 1ap duge chon tir D, halo, Ci-s alkyl, Ci-6 haloalkyl, Ca-6 alkenyl,
Ca- alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci6 alkyl-, CN, NOa, OR®, SR®, NHOR®,
C(O)R, C(O)NR*RE, C(O)NR*(OR®), C(0)OR®, OC(O)R?, OC(O)NR®R®, NR“R®,
NRSNRSRE,  NRSC(O)RY, NREC(O)OR?, NRSC(O)NRPRY,  C(=NR*)R,
C(=NR®)NR®R®, NRC(=NR%)NR*R®, NRSC(=NRZ)R?,  NR%S(O)NR“R®,
NRSS(O)RY,  NRES(0)RY, NRES(0)(=NRSRY,  NRPS(0)NR“R®, S(O)RY,
S(O)NR®R®, S(0),R, S(0),NR“R%¥, 0S(0)(=NR*)R™, va OS(0)R, trong d6 Cis
alkyl, Cz¢ alkenyl, Ca. alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Cie alkyl-, Cs-1o xycloalkyl-Ci.6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cta
R’ mdi nhém tiy ¥ duoc thé bang 1, 2, 3, hodc 4 phin tir thé R** dugce chon ddc 1p.
9. Hop chét theo diém bét ky trong sb cac diém 1-6, hodc mudi dugc dung cia no, trong
d6 Cy' 1 phenyl tity ¥ duoc thé bing 1 hode 2 phén tir thé R® dugc chon ddc 14p; va
mdi nhém R3 ddc 1ap duge chon tir halo, Cisalkyl, Ci.s haloalkyl, CN, va NOa».
10. Hop chét theo diém bét ky trong sb cac diém 1-6, hodc mudi duge dung ciia né, trong

d6 Cy! 1a xyanophenyl tury y dugc thé bang flo.
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11. Hop chét theo diém bat ky trong sb cac diém 1-10, hodc mubi duoc dung clia no, trong
d6 Cy? 12 heteroaryl c6 5-10 canh hodc heteroxycloalkyl c¢6 4-10 canh, trong d6 heteroaryl
¢6 5-10 canh va heteroxycloalkyl ¢ 4-10 canh mdi nhém tuy y duge thé bang 1, 2, 3, hodc
4 phén tir thé R® dugc chon doc 1ap.
12. Hop chét theo diém bét k¥ trong s6 cac diém 1-10, hodic mubi dugc dung ctia no, trong
d6 Cy? 1a heteroaryl c6 5-10 canh hodc heteroxycloalkyl ¢6 4-10 canh, trong do6 heteroaryl
¢6 5-10 canh va heteroxycloalkyl ¢6 4-10 canh mdi nhém tuy y duge thé bang 1, 2, 3, hoic
4 phén tir thé R® dugc chon dc lap; va

mdi nhém R ddc 1ap duge chon tix D, halo, Ci.6 alkyl, Ci-¢ haloalkyl, C2- alkenyl,
Ca.s alkynyl, Ce.10 aryl, C3.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Cis alkyl-, CN, NO», OR*, SR* NHOR?,
C(O)RY, C(O)NRR, C(O)NRS(OR™), C(O)OR?, OC(0)R", OC(O)NRR, NR*R,
NRENRSRY,  NRSC(O)RY,  NRUC(0)OR®, NRUC(O)NR®R, C(=NR®)RPS,
C(=NR®)NR®RY, NRC(=NR®)NR*R®, NRSC(=NR)R",  NR®S(O)NRPR,
NRS(O)RY, NRUS(0)RY, NR¥US(O)(=NR*)R, NRS(0),NR®R%,  S(O)R",
S(O)NRRY, S(0)R", S(O)NR*R®, OS(O)(=ENRR, va OS(0):R, trong d6 Cig
alkyl, Ca.¢ alkenyl, Ca alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs-10 xycloalkyl-Ci6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl- cua
RS mdi nhom tiy ¥ duoc thé bang 1, 2, 3, hodc 4 phén tir thé R% dugce chon doc 1ép,

hoic, hai nhom R® cting nhau tao thanh nhém oxo.

13. Hop chit theo diém bét ky trong sé cac diém 1-10, hodic mudi dugc dung cia nd, trong
d6 Cy? 14 heteroaryl c6 5-10 canh hodc heteroxycloalkyl ¢6 4-10 canh, trong do6 heteroaryl
¢6 5-10 canh va heteroxycloalkyl ¢6 4-10 canh mdi nhom tuy y duge thé bang 1, 2, hodc 3
phén tir thé R® duge chon doc lap; va

mdi nhém R® doc 14p duge chon tir halo, Cis alkyl, va Ci haloalkyl, trong d6 Ciss
alkyl tiy y dugc thé bang OH

hodc, hai nhém R ciing nhau tao thanh nhom oxo.
14. Hop chét theo diém bét ky trong sb cac diém 1-10, hodc mudi duge dung clia né, trong

d6 Cy? dugc chon tir pyrimidin-4-yl, 1-etyl-1H-pyrazol-5-yl, pyridin-4-yl, 1-isopropyl-1H-
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pyrazol-5-yl,  1-metyl-1H-pyrazol-5-yl, 1-metyl-6-0x0-1,6-dihydropyridin-3-yl, ~ 3-
metylpyridin-4-yl, 4-(hydroxymetyl)-2-metyloxazol-5-yl, 4-metyloxazol-5-yl, oxazol-5-
yl, quinolin-6-yl, va quinoxalin-6-yl.
15. Hop chét theo diém bt ky trong s6 cac diém 1-14, hodc mudi duge dung cua no, trong
d6 R! dugc chon tir H, Ci.6 alkyl, Ca. alkenyl, Ca-¢ alkynyl, va Ci- haloalky]l.
16. Hop chét theo diém bit ky trong sé cac diém 1-14, hodc mudi duge dung cua nd, trong
d6 R! 1a H.
17. Hop chét theo diém bét ky trong sb cac diém 1-16, hodc mubi dugc dung clia no, trong
d6 R? duge chon tir H, Ci.6 alkyl, Ca.6 alkenyl, Ca.¢ alkynyl, Ci-6 haloalkyl, Cs.10 aryl, Cs-10
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.6 alkyl-,
C3.10 xycloalkyl-C.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci.6 alkyl-, trong d6 Ci alkyl, Cas alkenyl, Ca-6 alkynyl, Cs.10 aryl, Cs.10
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Ci.6 alkyl-,
C3.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci.¢ alkyl- mdi nhom tuy y dugc thé bing 1, 2, 3, hodic 4 phan tir thé R dugc
chon ddc lap.
18. Hop chét theo diém bét ky trong sb cac diém 1-16, hodc mudi dugc dung cla nd, trong
d6 R? duge chon tir Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci¢ alkyl-, trong do Ce.10 aryl, Cs.io
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-,
Cs.10 xycloalkyl-C.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.¢ alkyl- m&i nhom tiy y duoc thé bing 1, 2, 3, hodic 4 phan tir thé R dugc
chon doc lap; va

mdi nhom R?A ddc 1ap duge chon tir D, halo, Ci-s alkyl, Ci-6 haloalkyl, C.¢ alkenyl,
Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c¢6 4-10 canh)-Cis alkyl-, CN, NO», OR#! SR#! NHOR!,
C(O)RY!, C(O)NR2IR®, C(O)NR?(OR®2), C(0)OR2!, OC(O)RY!, OC(O)NRR®!,
NR2IR®! S(O)RP, S(OINRZRE!, va S(0)R?.
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19. Hop chét theo diém bét ky trong s6 cac diém 1-16, hoac mudi duge dung cia nd, trong
d6 R? 1a phenyl-Ci.3 alkyl- hodc (heteroaryl ¢6 5-10 canh)-Ci.; alkyl-, trong do6 phenyl-Ci.
s alkyl- va (heteroaryl ¢6 5-10 canh)-Ci.3 alkyl- mdi nhom tuy y duge thé bang 1, 2, 3, hodc
4 phan ti thé R duge chon doc 1ap; va
mdi nhém RZA’déc 1ap duoc chon tir halo, Ci.6 alkyl, va Ci.¢ haloalkyl.

20. Hop chét theo diém bét ky trong sb cac diém 1-16, hoic mudi dugc dung cﬂa no, trong
d6 R2 duge chon tir pyridin-2-ylmetyl, (1-metyl-1H-pyrazol-3-yl)metyl, (3-flopyridin-2-
yDmetyl, (6-metylpyridin-2-yl)metyl, 1-(pyridin-2-yl)etyl, 2-(pyridin-2-yl)etyl, va 2-

flobenzyl.
21. Hop chét theo diém 1, 12 hop chit c6 cong thure (IT):
Cy?
C 1
/N—-—R2
N X \N
NH
e (I,

hodc mudi dugc dung cua no.

22. Hop chét theo diém 1, 12 hop chét c6 cong thuc (Ifa):

Cy?
Cy1 / /N
/N—R2
N X \N
NH, (I1a),

hodc mudi duge dung cia no.

23. Hop chit theo diém 1, 12 hop chét co6 cong thuc (1Ib):
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Cy?
NG / /N\
//rq——-—Faz
N X \N
NH, (IIb),

ho#c mudi dugce dung cia no.

24. Hop chét theo diém 1, 1a hop chét c6 cong thirc (IID):

Cy2 R3
CY1 / —
'//PJ---FQZ
N X \N
1/NH
R

(I1D),
hogc mubi dugc dung cia no.
25.Hop chét theo diém 1, 12 hop chét c6 cong thuc (Ila):
Cy2 R3
cy’
/ —
/N—R2
N X \N
NH, (Ila),

ho#c mudi duge dung cua no.

26. Hop chét theo diém 1, 12 hop chét c6 cong thirc (I1Ib):

c'y2 RS
NC N
/N—R2
N N \N
NH,

hoic mudi dugc dung cia no.

(I1Ib),
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27. Hop chét theo diém 1, 12 hop chét c6 cong thic (IV):

Cy?
Cy' N
/ — \
‘ N—R?
N X =
R4
_ NH
R1

hodc mudi duge dung cua no.

av),

28. Hop chét theo diém 1, 12 hop chét c6 cong thirc (IVa):

NH, (IVa),
hodc mudi duoc dung cua né.

29. Hop chét theo diém 1, 1a hop chét c6 cong thire (IVD):

Cy?
/ N
NC =\l
N—R?
N X =
4
NH, R

hodc mudi dugce dung cua no.

(IVb),

30. Hop chét theo diém 1, 1a hop chét c6 cong thirc (V):

/ Cy2
n(R®)
3
NG AN = /x\
N—R?

N X \\\Xd'/

_ NH

R1
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hodc mudi dugc dung clia no,

trong d6n1a 0, 1, hodc 2.

31. Hop chét theo diém 1, hodc mudi duge dung cia no, trong d6

X3 1a N hodc CR?;

X*12 N hodc CR*;

trong d6 it nhit mot trong cac nhom X° va X*1a N;

Cy' 14 Ce.10 aryl tity ¥ duoc thé bing 1, 2, 3, hodc 4 phén tir thé R® duge chon doe
lap;

Cy? dugc chon tir heteroaryl ¢6 5-10 canh va heteroxycloalkyl c6 4-10 canh, trong
d6 heteroaryl c6 5-10 canh va heteroxycloalkyl ¢6 4-10 canh cua Cy? mdi nhém tuy y duge
thé bang 1, 2, 3, hodc 4 phan tir thé R® dugc chon ddc 1ap;

R! dugc chon tir H va Ci6 alkyl;

R? duoc chon tir Cs.10 aryl-Ci.¢ alkyl-, C3.10 xycloalkyl-Ci. alkyl-, (heteroaryl ¢6 5-
10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl-, trong d6 Ce-10 aryl-Ci.
¢ alkyl-, Cs0 xycloalkyl-Cis alkyl-, (heteroaryl c6 5-10 canh)-C1¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cua R? mdi nhém ty y duoc thé bang 1, 2, 3,
hodc 4 phan tir thé R* duge chon ddc 1ap;

mdi nhém R2A ddc 1ap duge chon tir D, halo, Ci- alkyl, Ci-s haloalkyl, Cz.¢ alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci alkyl-, (heteroaryl c6 5-10 canh)-Ci
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, va OR®!, trong d6 Ci-6 alkyl, C2-
alkenyl, Ca-6 alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-C1.¢ alkyl-, Cs.10 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-
C1.s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci. alkyl- cta R2A mdi nhém tuy y dugc
thé bang 1, 2, 3, hodc 4 phan tir thé R?® duoc chon dc lap;

R®! doe 1ap duge chon tir H, Cius alkyl, Ci haloalkyl, Ca- alkenyl, Ca-s alkynyl,
Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh;

mdi nhom R2B ddc 1ap duoc chon tir D, halo, Ci.6 alkyl, Ci-¢ haloalkyl, Ca-s alkenyl,
Ca-6 alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, héteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci. alkyl-, Cs.10 xycloalkyl-Ci6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, va OR??, trong d6 Ci1.6 alkyl, Ca
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alkenyl, Cz-¢ alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci- alkyl-, C3.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c¢6 5-10 canh)-
Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl- cia R*® mdi nhém tuy ¥ duge
thé bing 1, 2, 3, hodc 4 phan tir thé R2¢ dugc chon ddc 1ap;

R#22 doc 1ap duge chon tir H, Ci.s alkyl, Ci.¢ haloalkyl, Ca.6 alkenyl, Ca-s alkynyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh;

mdi nhom R2C doc 14p duoc chon tir D, halo, Ci. alkyl, Ci-s haloalkyl, Ca.¢ alkenyl,
Ca.s alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci¢ alkyl-, Cs-i0 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-, va OR®?

R doc lap duge chon tir H, Cis alkyl, Ci-6 haloalkyl, Ca-¢ alkenyl, Ca-s alkynyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh.

R3 dugc chon tir H va Ci alkyl;

R* duoc chon tir H va Ci.6 alkyl;

mdi nhom R3 ddc 14p duge chon tir D, halo, Ci.6 alkyl, Ci.¢ haloalkyl, C26 alkenyl,
Ca-s alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci. alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NO», OR?*, va NR®R%;

mdi nhom R, R va RY doc 1ap duogc chon tir H, Cis alkyl, Ci- haloalkyl, Ca-6
alkenyl, Ca-6 alkynyl, Cs.10 aryl, Cs.10 Xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-
C1.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

hoic, nhém bt ky trong s6 R va R%, dugc gin vao cing mdt nguyén tir N, cling
v6i nguyén tr N ma chiing duoc gin vio, tao thanh nhém heteroxycloalkyl c6 4-10 canh;

mdi nhom R ddc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci-6 haloalkyl, Ca-s alkenyl,
- Ca alkynyl, Ce.10 aryl, Cz.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci6 alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci-6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, CN, NO2, OR®, va NR®R®, trong d6
C1. alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-,
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(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl- cta
R® mdi nhém tly v duoc thé bing 1, 2, 3, hodc 4 phan tir thé R dugc chon doc 1ap,
hoic, hai nhom RS ciing nhau tao thanh nhém oxo;

mdi nhom R, R va R ddc 1ap duogc chon tir H, Ci alkyl, Ci.¢ haloalkyl, Ca
alkenyl, C2-6 alkynyl, Cs.10 aryl, Cs.10 Xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, C3.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
C1.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

hodc, nhom bét ki trong s6 R*6 va R%, dugc gin vao cling mdt nguyén tir N, cling
v6i nguyén tor N ma ching dugc gin vao, tao thanh nhom heteroxycloalkyl ¢6 4-10 canh;
va

mdi nhém REA doc 1ap duge chon tr OH, NO2, CN, halo, Ci- alkyl, Ca-s alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, xyano-Ci- alkyl, HO-C1. alkyl, Ci- alkoxy-Ci-6 alkyl, Cs
xycloalkyl, Ci- alkoxy, C1.6 haloalkoxy, amino, va Ci-6 alkylamino.

32. Hop chét theo diém 1, dugce chon tir:
3-(4-amino-2-(pyridin-2-ylmety1)-7-(pyrimidin-4-yl)-2H-pyrazolo[4,3-c]pyridin-
6-yl)benzonitril;

3-(4-amino-7-(1-etyl-1H-pyrazol-5 -y1)-2-(pyridin-2-ylmetyl)-2H-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril;

3-(4-amino—2-((3-ﬂopyridin—2-yl)metyl)-7-(pyrimidin—4-yl)-2H-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril;

3-(4-amino-2-((1-metyl-1H-pyrazol-3 -yDmetyl)-7-(pyrimidin-4-yl)-2H-
pyrazolo[4,3-c]pyridin-6-yl)benzonitril;

3-(4-amino-2-((6-metylpyridin-2-yl)metyl)-7 -(pyrimidin-4-yl)-2H-pyrazolo[4,3-
c]pyridin-6-yl)benzonitril;

3-(4-amino-2-(pyridin—2-ylmetyl)-7-(pyridin—4-yl)-2H-pyrazolo[4,3-c]pyridin—6-
yl)benzonitril;

3-(4-amino-2-(2-flobenzyl)-7 -(pyrimidin-4-y1)-2H-pyrazolo[4,3-c]pyridin-6-
yl)benzonitril;

3-(7-amino-2-(pyridin-2-ylmetyl)-4-(pyrimidin-4—y1)—2H-pyrazolo[3,4-c]pyridin-
5-yl)benzonitril;
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3-(7-amino-4-(1-etyl-1H-pyrazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-pyrazolo[3,4-
¢]pyridin-5-yl)benzonitril;
3-(7-amino-2-((6-metylpyridin-2-yl)metyl)-4-(pyrimidin-4-y1)-2H-pyrazolo[3,4-
¢]pyridin-5-yl)benzonitril;
3-(7-amino-4-(1-etyl-1H-pyrazol-5-y1)-2-((6-metylpyridin-2-yl)metyl)-2H-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril;
3-(7-amino-4-(4-metyloxazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-pyrazolo|3,4-
¢]pyridin-5-yl)benzonitril;
3-(7-amino-4-(4-metyloxazol-5-y1)-2-((6-metylpyridin-2-yl)metyl)-2H-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril,
3-(7-amino-4-(1-etyl-1H-pyrazol-5-y1)-2-((3-flopyridin-2-yl)metyl)-2H-
pyrazolo[3,4-c]pyridin-5-yl)benzonitril;
3-(7-amino-2-((3-flopyridin-2-yl)metyl)-4-(pyrimidin-4-yl)-2H-pyrazolo[3,4-
c]pyridin-5-yl)benzonitril;
3-(4-amino-2-(pyridin-2-ylmetyl)-7-(pyrimidin-4-y1)-2H-[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril;
3-(4-amino-7-(4-metyloxazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-
¢c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(1-etyl- lH-pyrézol-S -yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(3-metylpyridin-4-yl)-2-(pyridin-2-ylmetyl)-2H-[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril;
3-(4-amino-7-(4-(hydroxymetyl)-2-metyloxazol-5 -yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(oxazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-[1,2,3 Jtriazolo[4,5-
c]pyridin-6-yl)benzonitril;
3-(4-amino-2-(pyridin-2-ylmetyl)-7-(quinolin-6-y1)-2H-[1 ,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril;
3-(4-amino-2-(pyridin-2-ylmetyl)-7-(quinoxalin-6-yl)-2H-[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)benzonitril;
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3-(4-amino-2-((6-metylpyridin-2-yl)metyl)-7-(pyrimidin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((6-metylpyridin-2-yl)metyl)-7-(pyridin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3 -(4-amino-2-((6-metylpyridin—Z-yl)metyl)-7-(3 -metylpyridin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril,
3-(4-amino-7-(1-metyl-6-oxo-1,6-dihydropyridin-3-yl)-2-((6-metylpyridin-2-
yl)metyl)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(1-etyl-1H-pyrazol-5-yl)-2-((6-metylpyridin-2-yl)metyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(4-metyloxazol-5-yl)-2-((6-metylpyridin-2-yl)metyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(pyrimidin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(pyridin-4-yl)-2H-[1,2,3 ]triazolo[4,5-
¢]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(1-metyl-6-oxo-1,6-dihydropyridin-3-
y1)-2H-[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril,
3-(4-amino-7-(1-etyl-1H-pyrazol-5-y1)-2-((3-flopyridin-2-yl)metyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(1-isopropyl-1H-pyrazol-5-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(1-metyl-1H-pyrazol-5-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(4-metyloxazol-5-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((3-flopyridin-2-yl)metyl)-7-(quinoxalin-6-y1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(1-etyl-1H-pyrazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)-2-flobenzonitril;
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3-(4-amino-7-(1-metyl-1H-pyrazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)-2-flobenzonitril;
3-(4-amino-7-(1-isopropyl-1H-pyrazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)-2-flobenzonitril;
3-(4-amino-7-(4-metyloxazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-[1,2,3 ]triazolo[4,5-
¢]pyridin-6-yl)-2-flobenzonitril;
3-(4-amino-7-(4-(hydroxymetyl)-2-metyloxazol-5-yl)-2-(pyridin-2-ylmetyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-y1)-2-flobenzonitril;
3-(4-amino-2-(pyridin-2-ylmetyl)-7-(quinoxalin-6-yl)-2H-[1,2,3]triazolo[4,5-
¢]pyridin-6-yl)-2-flobenzonitril;
3-(4-amino-2-((1-metyl-1H-pyrazol-3-yl)metyl)-7-(pyrimidin-4-yl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-((1-metyl-1H-pyrazol-3-yl)metyl)-7-(4-metyloxazol-5-y1)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(4-metyloxazol-5-y1)-2-(1-(pyridin-2-yl)etyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril;
3-(4-amino-2-(1-(pyridin-2-yl)etyl)-7-(pyrimidin-4-yl)-2H-[1,2,3 Jtriazolo[4,5-
c]pyridin-6-yl)benzonitril;
3-(4-amino-7-(4-metyloxazol-5-yl)-2-(2-(pyridin-2-yl)etyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl)benzonitril; va
3-(4-amino-7-(4-metyloxazol-5-yl)-2-(2-(pyridin-2-yl)etyl)-2H-
[1,2,3]triazolo[4,5-c]pyridin-6-yl1)-2-flobenzonitril,
hodc mudi duogc dung cta no6.
33. Duogc phdm chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 32, hodc mubi

dugc dung ciia ching va ta dugc hodc chat mang duoc dung.
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