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Linh vwe k§ thuat dwoce dé cap

Pon nay d& cap dén cac hop chat c6 hoat tinh v& mit duoc ly. Sdng ché nay dé xuit
cac hogp chét cling nhu céc ché phdm cuia chiing va cac phuong phap st dung ching. Cac
hop chét nay didu bién qua trinh twong tic protein/protein PD-L1/PD-1 va hiru ich trong

viéc diéu tri cac bénh khéc nhau bao gdm ca cac bénh 1y nhiém va ung thu.
Tinh trang k§ thuit ciia sang ché

Heé mién dich dong mt vai tro quan trong trong viéc kiém soat va tiét trir cdc bénh
nhu ung thu. Tuy nhi€n, cac té bao ung thu thuong phat tridn céc chién luge dé 1an tranh
hoac dé ap ché hé mién dich dé hd tro su ting truéng cla ching. Mot co ché nhu vay dang
thay ddi qué trinh biéu hién ctia phén t&r ddng kich thich va phén tir dong tie ché dugc bidu
hién trén cac té bao mién dich (Postow va cdng sy, J. Clinical Oncology 2015, 1-9). Viéc
phong bé qua trinh truyén tin hiéu ctia diém kiém soat mién dich c6 tinh trc ché, nhu PD-
1, da chimg t6 1a mot md thire didu tri hitu hiéu va ddy htra hen.

Chét gy su chét té bao c6 1ap trinh-1 (PD-1), con dugce goi la CD279, 1a thu thé bé
mit té bao duoc bidu hién trén cac té bao T dugc hoat héa, cac té bao T tiéu diét tu nhién,
cac té bao B, va cac dai thuc bao (Greenwald va cong sw, Annu. Rev. Immunol 2005,
23:515-548; Okazaki va Honjo, Trends Immunol 2006, (4): 195-201). N6 hoat dong trong
vai tro 1a hé théng phan hoi Am tinh noi tai dé phong ngtra hién tuong hoat hoa cac té bao
T, qud trinh nay lai 1am gidm tinh tu mién dich va thuc ddy kha ning ty dung nap. Ngoai
ra, PD-1 cling dugc biét dén 1a d6ng mot vai trdo quan trong trong viéc ap ché déap tng té
bao T dic hiéu voi khang nguyén & cac bénh nhu ung thu va tinh trang lay nhiém virut
(Sharpe va cOng su, Nat Immunol 2007 8, 239-245; Postow va cong su, J. Clinical Oncol
2015, 1-9).

Chu tric ciia PD-1 gdm mién giéng mién bién déi cua globulin mién dich ngoai
bao, sau d6 la ving xuyén mang va mién ndi bao (Parry va cong su, Mol Cell Biol 2005,
9543-9553). Mién ndi bao chtra hai vi tri phosphoryl hoa nim & motif e ché trén co s&
tyrosin thu thé mién dich va motif chuyén trén co sO tyrosin thu thé mién dich, diéu nay

cho thiy rang PD-1 didu hoa theo kiéu 4m tinh céc tin hiéu do thu thé té bao T lam trung
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gian. PD-1 ¢6 hai phéi tir, PD-L1 va PD-L2 (Parry va cong sy, Mol Cell Biol 2005, 9543—
9553; Latchman va cdng su, Nat Immunol 2001, 2, 261-268), va chung khéc biét vé céc
mau hinh biéu hién cta chung. Protein PD-L1 dugc diéu hoa ting trén cac dai thyc bao va
cac té bao tua khi dap (g lai sy diéu tri GM-CSF va lipopolysacarit, va trén cac té bao T
va céc té bao B sau qua trinh truyén tin hiéu thu thé té bao T va thu thé t bao B. PD-L1
cling dugc biéu hién ¢ murc cao trén hau nhu tt ca cac té bao khdi u, va qué trinh biéu hién
nay dugc lam tang thém sau khi diéu tri IFN-y (Iwai va cOng su, PNAS2002, 99(19):12293-
7; Blank va cong sy, Cancer Res 2004, 64(3):1 140-5). Trén thuc té, trang thai biéu hién
PD-L1 khéi u da duoc thé hién 13 c6 tinh tién lugng & nhiéu loai khdi u (Wang va cdng su,
Eur J Surg Oncol 2015; Huang va cong su, Oncol Rep 2015; Sabatier va cong su,
Oncotarget 2015, 6(7): 5449-5464). Nguoc lai, qud trinh biéu hién PD-L2, thi bi han ché
hon va duge biéu hién chi yéu boi cac té bao tua (Nakae va cong sw, J Immunol 2006,
177:566-73). Qua trinh néi két PD-1 véi cac phdi tt PD-L1 va PD-L2 cua n6 trén cac té
bao T phéan phéi tin hiéu ma trc ché su san xuét IL-2 va IFN-y, cling nhu su ting sinh té
bao dugc kich thich sau khi hoat hoéa thu thé t bao T (Carter va cong su, Eur J Immunol
2002, 32(3):634-43; Freeman va cong s, ] Exp Med 2000, 192(7):1027-34). Co ché nay
bao gbm qué trinh thu nap phosphataza SHP-2 hodc phosphataza SHP-1 dé e ché qua
trinh truyén tin higu thu thé té bao T nhu qua trinh phosphoryl héa Lck va Syk (Sharpe va
cong su, Nat Immunol 2007, 8, 23 9-245). Su hoat hoa cua truc truyén tin hiéu PD-1 cling
lam suy yéu qu4 trinh phosphoryl héa vong hoat hoa PKC-0, didu nay 1a can thiét cho su
hoat hoa con duong NF-xB va con duong AP1, va cho su san xudt xytokin nhu IL-2, IFN-
vy va TNF (Sharpe va cong sw, Nat Immunol 2007, 8, 239-245; Carter va cong su, Eur J
Immunol 2002, 32(3):634-43; Freeman va cong sy, J Exp Med 2000, 192(7):1027-34).
Mot vai dong bang chiing tir cac nghién ctru vé dong vat tién 14m sang thé hién rang
PD-1 va céc phéi tir ctia n6 didu hoa theo kiéu 4m tinh cac dap ing mién dich. Chudt thiéu
hut PD-1 da dugc thé hién 1 phat trién viém than tiéu cdu than gidng lupus va bénh co tim
gian (Nishimura va cong su, Immunity 1999, 11:141-151; Nishimura va cdng sy, Science
2001, 291:319-322). Bang céch sit dung md hinh LCMV vé tinh trang 1dy nhiém man tinh,
da duoc thé hién rang sy tuong tac PD-1/PD-L1 trc ché qua trinh hoat hoa, nhan rong va
¢6 dugc cac chtre ndng tdc dong cla cac té bao T CD8 dic hidu véi virut (Barber va cong

su, Nature 2006, 439, 682-7). Cung v&i nhau, cac dit liéu nay hd tro su phat trién cta
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phuong phép tri liéu dé chen théc truyén tin hiéu tc ché do PD-1 lam trung gian dé tang
cuong hodc “giai ciru” dap Gng té bao T. Do vay, c6 nhu cAu vé cac hop chat méi ma chen

sur twong tac protein/protein PD-L1/PD-1.
Ban chit ky thuit ciia sang ché

Séng ché d& xudt, khong ké cdc thik khdc, hop chat c6 cong thire (I):
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@

hozc mudi dugc dung hodc chét ddng phan lap thé cta né, trong do cac thanh phén bién
ddi dugc xéac dinh trong ban md ta nay.

Sang ché con d& cap dén duogc pham bao gbm hop chit theo sang ché, hozic mudi
duoc dung hoac chét ddng phan 13p thé ciia né, va it nhat mot chit mang dugc dung hodc
ta duoc.

Sang ché con dé cap dén cac phuong phép didu bién hodc e ché twong tac
protein/protein PD-1/PD-L1, bao gdm viéc cho ca thé s dung hop chét theo sang ché,
hodc mudi dugc dung hodc chét dong phan 1ap thé ciia no.

Séng ché con dé cap dén cac phuong phap diéu tri bénh hoic 161 loan ¢ bénh nhéan
bao gé)m cho bénh nhan st dung lugng hitu hiéu diéu tri bénh ctia hop chét theo sang ché,

hogc mubi duge dung hodc chét ddng phén lap thé ctia né.
MG ta chi tiét sang ché

L Cdc hop chit
Sang ché d& xuét hop chét co cong thire (I):
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hodc mudi dugc dung hodc chét ddng phan lap thé cua né, trong do:

(i) G! 1a NR® va G? 1a CR'R’; hogc
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(il) G' 1a CR®R® va G? 1a NR’;

X' 12 N ho#c CRY;

X2 1a N hoidc CR?;

X3 1a N hoidc CR3;

7120, S, N, NR* hoic CR*;

v! va Y2 m3i nhom doc 1ap 1a N hoic C, v6i diu kién Y' va Y? khong dong thoi 1a
N;

Cy la Cea0 aryl, Cs.o xycloalkyl, heteroaryl c6 tu 5 dén 14 canh, hoic
heteroxycloalkyl co tir 4 dén 10 canh, mdi nhom tuy y duge thé bang 1 dén 5 nhém thé R®
dugc chon mot cach doc lap;

R!, R? va R? mbi nhom doc 1ap dugce chon tir H, Ci4 alkyl, Cs.10 xycloalkyl, Cs-10
xycloalkyl-Ci.4 alkyl-, Ce-0aryl, Ce.10 aryl-Ci4 alkyl-, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, (heteroaryl c6 tur 5-10 canh)-Ci4 alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-, Ca.4 alkenyl, Ca-4 alkynyl, halo, CN, OR',
C1.4haloalkyl, C1.4 haloalkoxy, NHa, -NHR', _NR!“R1, NHOR!®, C(O)R'’, C(O)NR''R',
C(O)OR', OC(O)R!?, OC(O)NR'R", NRIC(O)R!®, NR'’C(O)OR™, NR!’C(O)NR!R,
C(=NR!)R!’, C(=NR!)NR!'R", NR!°C(=NR'®)NR!’R!’, NR!’S(O)R', NR'’S(O)R,
NR!S(0):NR!R!, S(O)R!?, S(O)NR!R!, S(0),R!?, va S(0),NR!R!", trong do6 mdi R
doc 1ap duoc chon tir H, Ci4 alkyl, Ca.4 alkenyl, Co4 alkynyl, Ci-4 alkoxy, Cs-10xycloalkyl,
C3.10 xycloalkyl-Ci.4 alkyl-, Ce-10 aryl, Cs-10 aryl-Ci4 alkyl, heteroaryl c6 tlir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl c6 tur 5-10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl ¢ tir 4-10 canh)-Ci4 alkyl-, trong d6 Ci.4 alkyl, Ca4 alkenyl, Cr4
alkynyl, Ci.4 alkoxy, Cs-10 xycloalkyl, C3-10 xycloalkyl-C1.4 alkyl-, Cs-10aryl, Ce-10 aryl-Ci-4
alkyl-, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl c6 tir 5-
10 canh)-C 1.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- cta R!, R% R3vaR!
mdi nhém ty y dugce thé béng 1, 2 hoac 3 nhom thé R¢ dugc chon mot cach doc lap;

R*, R, RS, R7vaR® mbi nhém doc 14p dugce chon tir H, halo, Ci-6 alkyl, C2-6 alkenyl,
Ca.6 alkynyl, Ci1- haloalkyl, Ci.6 haloalkoxy, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-
14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-Ci-4alkyl-, Cs-10xycloalkyl-Ci-4 alkyl-
, (heteroaryl c6 tr 5-14 canh)-C1.4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-,
CN, NO,, OR?, SR? NHOR? C(O)R?, C(O)NR'R?, C(O)OR?, OC(O)R?, OC(O)NRR?,
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NHR?, NR*R?, NR?C(O)R?, NR*C(0)OR?, NR*C(O)NR*R?, C(=NR*R?, C(=NR*)NR‘R?,
NR*C(=NR*)NRR?, NR*C(=NOH)NRR?, NR*C(=NCN)NR?R?, NR2S(O)R?,
NR2S(0)2R?, NR2S(0);NRR?, S(O)R?, S(O)NR*R?, S(O)2R?, va S(O)2NR?R?, trong d6 Ci.-
¢ alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-14 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
ciia RY, RS, RS, R7va R® mdi nhom tiry ¥ dugc thé bing 1, 2, 3, 4 hodc 5 nhom thé R

hozic hai nhém thé R® lién k& trén vong Cy, cung vdi cac nguyén tr ma ching gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢ 5, 6 hodc 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh hodc vong Cs-6 xycloalkyl ngung tu, trong d6
vong heteroxycloalkyl ngung tu ¢é 5, 6 hodc 7 canh va vong heteroaryl ngung tu c6 5 hodc
6 canh mdi vong c¢6 1-4 nguyén tir khac loai la céc thanh phan vong duge chon tr N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-6 xycloalkyl ngung tu mdi nhom
tuy y dugc thé béng 1, 2 hodc 3 nhom thé R® dugc chon mdt cach doc lap;

hodc hai nhém thé RS duoc gin vao cung mdt nguyén ti cacbon, cing v6i céac
nguyén t cacbon ma ching gén vio, tao thanh vong Cs-¢ xycloalkyl hodc vong
heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh, trong d6 vong Cs-¢ xycloalkyl va vong
heteroxycloalkyl c6 4, 5, 6 hodc 7 canh mdi nhém tuy y duge thé béng 1, 2 hoac 3 nhém
thé R® dugc chon mot cach doc lap;

R? 14 halo, C1.6 alkyl, Ca.6 alkenyl, Ca-¢ alkynyl, Ci- haloalkyl, Ci.¢ haloalkoxy, Ce-
10 aryl, Cs.10 xycloalkyl, heteroaryl co tur 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-
10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci alkyl-, CN, NO, OR!, SR!!, NH,, NHR'},
NR!'R!l,  NHOR!, C(O)R', C(O)NR'R', C(O)OR!, OC(O)RM, OC(O)NR!'R!,
NRIC(O)R!!, NR!'C(O)OR', NR!'C(O)NR''R!!, C(=NR'R'., C(=NR'MNRIR!,
NR!C(E=NRNRRY, NR!"'C(=NOH)NR!'R", NR!C(=NCN)NR!'R™, NR!S(O)R!,
NR!'S(O)R!!, NR''S(O):NR''R", S(O)R', S(O)NR'RM, S(0)R, hodc S(0)NR"R",
trong d6 C1.6 alkyl, Ca.6 alkenyl, C2.6 alkynyl, Ci-6 haloalkyl, Ci-s haloalkoxy, Ce-10aryl, Cs.
10 xycloalkyl, heteroaryl c6 tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs.10 aryl-Ci-4
alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tr 5-14 canh)-Cia alkyl- va
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(heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl- cua R’ mdi nhém tuy y dugc thé bang 1, 2
hoic 3 nhoém thé R®;

mdi R doc 1ap duge chon tir H, C16 alkyl, Ci.shaloalkyl, Ca-6 alkenyl, Cz.6 alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé.10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c¢6 tir 4-10 canh)-Ci4 alkyl-, trong d6 Ci- alkyl, Ca- alkenyl, Cz-6
alkynyl, Ce.10aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Cg-10aryl-Cr-4 alkyl-, C3-10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- ciia R mdi nhom tuy ¥ duge thé
bing 1, 2 hogc 3 nhém thé R;

mdi R? doc 1ap dugc chon tir H, Ci- alkyl, C1.s haloalkyl, Ca-6 alkenyl, Ca.¢ alkynyl,
Cé.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé-10 aryl-Ci4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci-4 alkyl-, trong do Ci.6 alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Czs alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl co tur 5-10 canh,
heteroxycloalkyl co tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-C1.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-
ctia R? mdi nhom tiy y duoc thé bang 1, 2 hodc 3 nhom thé RY;

mdi nhom thé RY doc 1ap duge chon tr halo, Ci alkyl, Ci haloalkyl, Cis
haloalkoxy, Ce-10aryl, Cs-10xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl ¢6 tu
4-10 canh, Cg-10 aryl-Ci4 alkyl-, C3-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl 6 tir 5-10 canh)-
Ci-4 alkyl-, (heteroxycloalkyl c6 tu 4-10 canh)-Ci-4 alkyl-, CN, OH, NH;, NO,, NHOR®,
OR®, SR, C(O)R®, C(O)NRR®, C(O)OR, OC(O)R¢, OC(O)NRR®, C(=NRNR‘R?,
NRCC(=NR®NR°R®, NR°C(=NOH)NRR?, NRCC(=NCN)NRR¢, NHR®, NR‘RS,
NRCC(O)R¢, NR°C(O)OR®, NR°C(O)NR‘R, NRCS(O)R¢, NR°S(O)R¢, NR°S(O)2NRR?,
S(O)R®, S(O)NRR®, S(O)R® va S(O)NRR®; trong d6 Crs alkyl, Ci-6 haloalkyl, Ci-6
haloalkoxy, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 6 tir 5-10 canh, heteroxycloalkyl ¢ tu
4-10 canh, Cg-10 aryl-Ci4 alkyl-, C3-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-
C14 alkyl- va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl- ctua R® mdi nhém lai tuy y

duge thé tiép bang 1-3 nhom thé R¢ dugc chon mdt cach doc 1ap;
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mdi R doc 1ap duge chon tir H, Ci-6 alkyl, Ci-6 haloalkyl, Ca-¢ alkenyl, Ca-6 alkynyl,
Ce.10 aryl, Cz.10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tlr 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci. alkyl, Ci-¢ haloalkyl, Ca-6
alkenyl, Cz.¢ alkynyl, Ce-10 aryl, Cs.1o xycloalkyl, heteroaryl co6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci4 alkyl- va (heteroxycloalkyl ¢ tir 4-10 canh)-Ci.4 alkyl-
ctia R® mdi nhom tly ¥ dwoc thé bang 1, 2 hodc 3 nhém thé Rf doc 1ap dugce chon tir Ci6
alkyl, C1.¢ haloalkyl, Ci.¢ haloalkoxy, Ca.¢ alkenyl, Ca-6 alkynyl, Ce-10aryl, Cs-10 xycloalkyl,
heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-C1.4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tir 4-
10 canh)-Ci4 alkyl-, halo, CN, NHORS, ORS, SR, C(O)Re, C(O)NReR®, C(O)ORE,
OC(O)Re, OC(O)NRERE, NHRE, NRERE, NReC(O)RE, NREC(O)NRER®, NREC(O)ORS,
C(=NRE)NReRE, NREC(=NRE)NRERS, NREC(=NOH)NReR¢, NREC(=NCN)NR®RE,
S(O)Re, S(O)NR#RE, S(O)2RE, NRES(0):R8, NRES(O):NRRE, va S(0),NRERE; trong do
C1.6 alkyl, C1.¢ haloalkyl, Ca.6 alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl
¢ tir 5-10 canh, heteroxycloalkyl co tur 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-
C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl ¢ tur 4-10 canh)-
C1.4 alkyl- ctia Rf mdi nhéom tuy y duge thé bang 1, 2 hodc 3 nhém thé R™ doc lap duoc
chon tir Ci.6 alkyl, Ci-6 haloalkyl, halo, CN, phenyl, Cs-6 xycloalkyl, heteroaryl c6 tir 5 dén
6 canh, heteroxycloalkyl cé tu 4 dén 6 canh, NHOR®, OR®, SR®, C(O)R°, C(O)NR°R®,
C(O)OR®, OC(O)R°, OC(O)NR°R?, NHR®, NR°R°, NR°C(O)R°, NR°C(O)NR°R®,
NR°C(O)OR®, C(=NR°)NR°R?, NR°C(=NR)NR°R°, S(O)R°, S(O)NR°R?, S(O)2R®,
NR°S(0)2R®, NR°S(0)NR°R®, va S(0)2NR°R?, trong d6 Ci-6 alkyl, C1.¢ haloalkyl, phenyl,
C3.¢ xycloalkyl, heteroaryl c6 tir 5 dén 6 canh, va heteroxycloalkyl c6 tir 4 dén 6 canh cua
R" 1a tuy y dugc thé béng 1, 2 hodc 3 nhém thé RY;

mdi RY doc 1ap dugce chon tir Ci6 alkyl, Ci-6 haloalkyl, halo, Ce-10 aryl, heteroaryl co
tir 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl co tir 4-10 canh, Cg-10 aryl-C14 alkyl-, Cs-
10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl co tir
4-10 canh)-Ci4 alkyl-, CN, NH,, NHOR®, OR®, SR, C(O)R®, C(O)NR°R?, C(O)ORS,
OC(O)R®, OC(O)NR°R®, NHR, NRCR®, NR:C(O)R®, NR°C(O)NRRS, NR¢C(O)ORS,
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C(=NR®)NR°R®, NR°C(=NR°)NR‘R®, NREC(=NOH)NR®R®, NR°C(=NCN)NRR*, S(O)R®,
S(O)NRR®, S(0)2R®, NR°S(O)2R?, NReS(0)2NRER®, va S(0)2NRR, trong d6 Ci-6 alkyl,
C1.¢ haloalkyl, Ce.10 aryl, heteroaryl c6 tir 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tur 5-10
canh)-C1.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- ciia R? mdi nhém tuy y
duoc thé bang 1-3 nhom thé Rf dwge chon mét cach doe 1ap;

mdi R¢ doc 1ap duge chon tir H, Ci6 alkyl, Cishaloalkyl, C2.6 alkenyl, C2.6 alkynyl,
Cé.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé.10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci-6 alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Czs alkynyl, Ce.10 aryl, Cs.i0 xycloalkyl, heteroaryl c6 tu 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-
cua R¢ mdi nhom tuy y dugc thé béng 1, 2 hodc 3 nhém thé Rf dugc chon mot cach doc
1ap;

mdi Re doc 1ap duge chon tir H, Ci. alkyl, Ci-6 haloalkyl, C2-s alkenyl, Ca-6 alkynyl,
C-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl ¢6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, C3-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-C1.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci- alkyl, Ca-6 alkenyl, C2-6
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl ¢6 tir 4-
10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 6 tir 5-10 canh)-Ci-
s alkyl- va (heteroxycloalkyl c6 tur 4-10 canh)-Ci-4 alkyl- ciia R® mdi nhom tay y duge thé
béng 1-3 nhom thé RP doc 1ap duge chon tir Ci-6 alkyl, C1.s haloalkyl, Ci- haloalkoxy, Ca-
¢ alkenyl, Ca alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl co tur 5-10 canh,
heteroxycloalkyl ¢6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl cé tir 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl c6 tur 4-10 canh)-C1.4 alkyl-,
halo, CN, NHOR', OR’, SR’, C(O)R’, C(O)NR'R’, C(O)OR’, OC(O)R’, OC(O)NR'R/,
NHR’, NRR, NR'C(O)R NR'C(O)NR'R", NR'C(O)OR/, C(=NRHNR'R',
NRI'C(=NRNR'R*, NR'C(=NOH)NR'R', NR'C(=NCN)NR'R’, S(O)R’, S(O)NR'R’,
S(0):R’, NR'S(0)2R”, NR'S(O)2NR'R’ va S(O)NR'R!, trong d6 Ci.s alkyl, Ci-6 haloalkyl,
Cy.¢ haloalkoxy, Ca2-¢ alkenyl, C2-6 alkynyl, Ce-10 aryl, C3-10 xycloalkyl, heteroaryl c6 tur 5-
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10 canh, heteroxycloalkyl co tlr 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs-10xycloalkyl-Ci4 alkyl-
, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-
ctia RP mdi nhom thy ¥ dugc thé bing 1, 2 hodc 3 nhém thé R,

hodc hai nhom thé R® bat ky cling v6i cac nguyén tir nito ma chiing gin vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6,7, 8,9 hodc 10 canh tuy y dugc thé béng 1, 2 hodc
3 nhém thé RM doc 1ap duge chon tur Cis alkyl, Ci haloalkyl, Cs-10 xycloalkyl,
heteroxycloalkyl co tir 4 dén 7 canh, Ce-10 aryl, heteroaryl ¢6 tr 5 dén 6 canh, Ce.10aryl-Ci-
4 alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tu 5 dén 6 canh)-Ci4 alkyl-,
(heteroxycloalkyl c6 tur 4 dén 7 canh)-Ci.4 alkyl-, C1.chaloalkoxy, C2-6 alkenyl, Ca.¢ alkynyl,
halo, CN, OR!, SR}, NHOR, C(O)R, C(O)NR'R/, C(O)OR!, OC(O)R, OC(O)NR'R!, NHR/,
NRIR!, NRIC(O)R, NRIC(O)NR'R!, NRIC(O)OR, C(=NR)NRR/, NRIC(=NRHNRIR,
NRIC(=NOH)NR'R', NRIC(=NCN)NRR!, S(O)R, S(O)NRR!, S(O)R, NRIS(0)R],
NRIS(0),NRIR!, va S(0)NRR!, trong d6 Cis alkyl, Ci-s haloalkyl, Cs.10 xycloalkyl,
heteroxycloalkyl co tur 4 dén 7 canh, Ce.10aryl, heteroaryl c6 tir 5 dén 6 canh, Cs-10aryl-Ci-
4 alkyl-, Cs.0 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tr 5 dén 6 canh)-Ci4 alkyl-,
(heteroxycloalkyl co tir 4 dén 7 canh)-Ci.4 alkyl- cua R" mdi nhém nay tuy y dugc thé bang
1, 2, hogc 3 nhom thé RI doc lap dugc chon tir Ci4 alkyl, Csss xycloalkyl, Cs.10 aryl,
heteroaryl c6 5 hodc 6 canh, heteroxycloalkyl c6 tir 4 dén 6 canh, Ca-4 alkenyl, C2-4 alkynyl,
halo, Ci4 haloalkyl, Cishaloalkoxy, CN, NHORK, ORK, SRX, C(O)RK, C(O)NRFRK,
C(O)ORK, OC(O)RK, OC(O)NRRK, NHRY, NRFRE, NRKC(O)RK, NRKC(O)NRKRE,
NRKC(O)ORK, C(=NR¥NR'R¥, NRKC(=NRFNRFRY, S(O)REK, S(O)NR'RK, S(O)R¥,
NRES(O),RK, NRES(O)NRFRY, va S(O)NRKRE, trong d6 Ci4 alkyl, Cs.¢xycloalkyl, Ce-10
aryl, heteroaryl c6 5 hodc 6 canh, heteroxycloalkyl c6 tur 4 dén 6 canh, Ca-4 alkenyl, Co4
alkynyl, C1.4 haloalkyl, va C1.shaloalkoxy ctia mdi nhom R tuy y dugce thé bang 1, 2 hodc
3 nhoém thé RY;

hodc hai nhém R® duge gin vao cung mot nguyén tir cacbon cua heteroxycloalkyl
co tir 4 dén 10 canh, cing voi cac nguyén tir cacbon ma ching gén vao, tao thanh Cs-6
xycloalkyl hodc heteroxycloalkyl cé tur 4 dén 6 canh c6 1-2 nguyén tir khac loai la cac
thanh phén vong dugce chon tir O, N hoidc S;

mdi Ri hodc R¥ ddc 14p dugc chon tu H, Ci-6 alkyl, Ci-6 haloalkyl, Cz-¢ alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-
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10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.
s alkyl-, va (heteroxycloalkyl co tur 4-10 canh)-Ci4 alkyl-, trong d6 Cis alkyl, Ci6
haloalkyl, C2- alkenyl, C2-¢ alkynyl, Cs-10 aryl, Cs.10xycloalkyl, heteroaryl ¢6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl ¢ tir 4-10 canh)-C1.4 alkyl-
ctia Ri hodc R¥ mdi nhom tuy y dugce thé bang 1-3 nhém thé RP duge chon mot cach doc
1ap;

ho#c hai nhom thé R° bat ky cling v6i cac nguyén tir nito ma ching gin vao tao
thanh nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1,2, hodc 3 nhom
thé R" duge chon mot cach doc 14p;

hodc hai nhém thé R® bat ky cing véi cac nguyén tur nito ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom
thé R! dugc chon mot cach doc 1ap;

hodc hai nhém thé R® bét ky cling v6i cac nguyén ti nito ma chiing gan vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugce thé bang 1, 2, hodc 3 nhém
thé RP dugc chon mot cach doc 1ap;

hodc hai nhom thé Rl bit ky cung voi cac nguyén tr nito ma ching gén vao tao
thanh nhom heteroxycloalkyl ¢ 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhém
thé R" duoc chon mot cach doc lap;

hodc hai nhém thé RX bat ky ciing v6i cac nguyén tir nito ma chiing gin vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hoac 3 nhém
thé R! dugc chon mdt cach doc 1ap;

ho#c hai nhom thé R° bat ky cling v6i cac nguyén tur nito ma chung gan vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom
thé RP dugc chon mot cach doc 1ap;

hodc hai nhém thé R’ bat ky cling v6i cac nguyén tir nito ma ching gin vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hoic 7 canh tuy y dugc thé bang 1, 2, hoac 3 nhom
thé Rb dugce chon mot cach doc 1ap;

mdi R° hodic R* doc 14p duoc chon tir H, C16 alkyl, Ci-6 haloalkyl, Cs.s xycloalkyl,
Cé-10 aryl, heteroxycloalkyl c6 tir 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ci-4 haloalkyl,
Ca.4 alkenyl, va Ca.4 alkynyl, trong do C1.4 alkyl, C1.¢ haloalkyl, Cs- xycloalkyl, Ce-10aryl,
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heteroxycloalkyl c6 tir 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ca4 alkenyl, va Cz-4
alkynyl cia RY, R¥, R® hodc R” m6i nhém tiy ¥ dugc thé bing 1, 2 hodc 3 nhom thé R

mdi R4 ddc 1ap duge chon tir OH, CN, -COOH, NHa, halo, C1.¢ haloalkyl, Ci- alkyl,
Ci¢ alkoxy, Ci haloalkoxy, Ci-6 alkylthio, phenyl, heteroaryl c6 tir 5 dén 6 canh,
heteroxycloalkyl c6 tir 4 dén 6 canh, Cs.¢ xycloalkyl, NHR!2 va NR'?R!2, trong d6 Ci-6
alkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl co tir 4 dén 6 canh, va heteroaryl co tur 5
dén 6 canh ciia RYmdi nhom tiry y dugce thé bang halo, OH, CN, -COOH, NHa, C1-4 alkoxy,
C1.4 haloalkyl, Ci.4 haloalkoxy, phenyl, Cs-10 xycloalkyl, heteroaryl ¢6 tur 5 dén 6 canh va
heteroxycloalkyl c6 tir 4 dén 6 canh va mdi R'? doc lap 1a Ci alkyl;

chi sé duéi n 14 sé nguyén bang 1, 2, 3 hoidc 4.

Theo mdt sd phuong an, sang ché d& xut hop chat c6 cong thie (I), hodc mudi
duoc dung hodc chét déng phan 14p thé cua no, trong do:

(i) G' 1a NR® va G? 1a CR’R’; hodc

(i) G' 1a CR®R® va G* 1a NR’;

X! 1a N hodc CRY;

X2 1a N hoic CR?;

X3 1a N hoic CR?;

712 0, S, N, NR* hoic CR*;

v! va Y2 mdi nhém doc lap 1a N hodc C, voi didu kién Y' va Y2 khong ddng thoi 1a
N;

Cy 1a Ceio aryl, Csao xycloalkyl, heteroaryl c6 tir 5 dén 14 canh, hodc
heteroxycloalkyl co tir 4 dén 10 canh, mdi nhom tlry y duge thé bang 1 dén 5 nhom thé R®
duoc chon mot cach doc 1ap;

R!, R? va R® mdi nhém ddc 1ap dugce chon tur H, Ci.4 alkyl, Cs.10 xycloalkyl, Cs-10
xycloalkyl-C1.4 alkyl-, Ce-10 aryl, Ce.10 aryl-Cis alkyl-, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c6 tu 4-10 canh, (heteroaryl c6 tr 5-10 canh)-Ci4 alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci4 alkyl-, C2.4 alkenyl, C2-4 alkynyl, halo, CN, OR!?,
C1.4haloalkyl, C1-4 haloalkoxy, NHa, _NHR!, -NR!’R!?, NHOR", C(O)R', C(O)NR'R',
C(0)OR', OC(O)R', OC(O)NR!R', NR!C(O)R", NR!°C(O)OR, NRI°C(O)NR!R™,
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C(=NR!)RI, C(=NR!)NRI!°R!, NR!’C(=NR!")NR!°R", NRS(O)R!?, NRI’S(O),R",
NRI°S(0):NR'’R!’, S(O)R, S(O)NRR!, S(O)R', va S(0)NR!R!, trong do6 mbi R
doc 1ap duge chon tir H, Ci-4 alkyl, Ca-4 alkenyl, Co-4 alkynyl, Ci-4 alkoxy, Cs-10 xycloalkyl,
Cs-10 xycloalkyl-Ci.4 alkyl-, Ce-10 aryl, Ce-10 aryl-C1.4 alkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl c6 tir 5-10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl co tir 4-10 canh)-Ci4 alkyl-, trong d6 Ci4 alkyl, Cz4 alkenyl, Co-4
alkynyl, C1.4 alkoxy, Cs-10xycloalkyl, Cs-10 xycloalkyl-Ci. alkyl-, Ce-10aryl, Cs-10 aryl-Ci-4
alkyl-, heteroaryl c6 tlr 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl co tur 5-
10 canh)-C1.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- ctaR!,R%, R3?vaR!®
m3i nhém tiy ¥ duge thé bing 1, 2 hode 3 nhém thé R¢ duge chon mot cach doc 1ap;

R, RS, RS, R7vaR® mdi nhom doc 1ap dugc chon tir H, halo, Ci.6 alkyl, Ca.¢ alkenyl,
Ca.¢ alkynyl, Ci-¢ haloalkyl, C1.¢ haloalkoxy, Cs-10 aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5-
14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4alkyl-, Cs-10xycloalkyl-Ci-4 alkyl-
, (heteroaryl c6 tir 5-14 canh)-Ci4 alkyl-, (heteroxycloalkyl c6 tur 4-10 canh)-Ci.4 alkyl-,
CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR?R?, C(O)OR?, OC(O)R?, OC(O)NR™R?,
NHR?, NR?R?, NR*C(O)R?, NR*C(O)OR?, NR2C(O)NR?R?, C(=NR?*R?, C(=NR*)NR'R?,
NR2C(=NR*NRR?, NR*C(=NOH)NRR?, NR*C(=NCN)NRR?, NR?*S(O)R?,
NR2S(0)2R?, NR?S(0):NR*R?, S(O)R?, S(O)NR?R?, S(0)2R?, va S(O)2NRR?, trong do Ci-
¢ alkyl, Ca-6 alkenyl, Ca- alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl co tir 5-14 canh,
heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl co tir 5-14 canh)-Ci-4 alkyl-, va (heteroxycloalkyl co tir 4-10 canh)-Ci.4 alkyl-
cia R, R%, R®, R7 vaR® mdi nhom tiy y dugc thé bang 1, 2, 3, 4 hodc 5 nhom thé R®;

ho#c hai nhom thé R® 1ién k& trén vong Cy, cing v6i cac nguyén tir ma ching géan
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hoac 6 canh hodc vong Cs-¢ xycloalkyl ngung tu, trong do
vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh va vong heteroaryl ngung tu ¢6 5 hodc
6 canh mdi vong c6 1-4 nguyén tir khac loai 1a cac thanh phan vong dugc chon tir N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh va vong Cs-¢ xycloalkyl ngung tu mdi nhom

tuy y duoc thé béng 1, 2 hodac 3 nhém thé R dugc chon mt cach doc 1ap;
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hoic hai nhom thé RS dugce gin vio cing mdt nguyén tir cacbon, cung véi cac
nguyén tir cacbon ma chung gin vdo, tao thanh vong Cs-6 xycloalkyl hodc vong
heteroxycloalkyl c¢6 4, 5, 6 hogc 7 canh, trong d6 vong Cs-¢ xycloalkyl va vong
heteroxycloalkyl c6 4, 5, 6 hodc 7 canh mdi nhom tuy y duoc thé béng 1, 2 hoac 3 nhém
thé R® duoc chon mot cach doc 1ap;

R® 14 halo, C1. alkyl, Ca.s alkenyl, Ca-6 alkynyl, C1.6 haloalkyl, C1-6 haloalkoxy, Cs-
10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tlr 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce.
10 aryl-C1-4 alkyl-, Cs-10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-,
(heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl-, CN, NO,, OR!, SR!!, NH,, NHR',
NR!'R!, NHOR!, C(O)RY, C(O)NR!'R!, C(O)OR', OC(O)R", OC(O)NR'R",
NR!'C(O)R!, NR!'C(O)OR!, NR!'C(O)NR'RM, C(=NR!MR!, C(=NR'H)NR!'R",
NR!C(=NR'H)NR!RM, NR!'C(=NOH)NR!'R", NR!C(=NCN)NR!R", NR!S(O)R!,
NR!''S(0)R!, NR!S(0),NR!'R!!, S(O)R', S(O)NR''R!!, S(O).R™, hoc S(O)NR"R',
trong d6 Ci.6 alkyl, Ca.¢ alkenyl, Ca-6 alkynyl, C1.¢ haloalkyl, C1.¢ haloalkoxy, Cs-10aryl, Cs.
10 xycloalkyl, heteroaryl c6 tr 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-Ci-4
alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci4 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- ctia R’ mdi nhom tiy y duoc thé bang 1, 2
hodc 3 nhom thé R;

mdi R!! dc lap duge chon tir H, Ci.s alkyl, Cishaloalkyl, C2-6 alkenyl, Ca-¢ alkynyl,
Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co6 tir 4-10 canh,
Cé.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci alkyl, Ca-6 alkenyl, Ca6
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢ tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Cg-10aryl-Ci-salkyl-, Cs-10 xycloalkyl-C1.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- cia R' mdi nhom tuy ¥ duoc thé
bang 1, 2 hodc 3 nhém thé RY;

mdi R? doc lap dugce chon tir H, Ci- alkyl, Ci-6 haloalkyl, Ca-¢ alkenyl, C2-¢ alkynyl,
Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci- alkyl, C1.¢ haloalkyl, Ca-6
alkenyl, Czs alkynyl, Ce-10 aryl, Cs.i0 xycloalkyl, heteroaryl c6 tir 5-10 canh,
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heteroxycloalkyl c¢6 tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-
ctia R? mdi nhom tuy ¥ dugc thé bing 1, 2 hoge 3 nhém thé RY;

mdi nhom thé RP ddc 1ap duoc chon tir halo, Ci-6 alkyl, Ci.s haloalkyl, Ci.s
haloalkoxy, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tur
4-10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-
C1.4 alkyl-, (heteroxycloalkyl co tr 4-10 canh)-Ci.4 alkyl-, CN, OH, NHa, NO;,, NHORS,
OR®, SR¢, C(O)RS, C(O)NRR®, C(O)OR®, OC(O)R®, OC(O)NR°R¢, C(=NR®)NRRS,
NRCC(=NR®)NRR®, NR°C(=NOH)NRR, NRCC(=NCN)NR‘R¢, NHR®, NR°R,
NR°C(O)R®, NR°C(O)OR®, NR°C(O)NRR, NRCS(O)R®, NR°S(0)2R¢, NR°S(O)2NR*R?,
S(O)R®, S(O)NRR®, S(O)2R® va S(0)NRRS; trong d6 Ci alkyl, Ci-6 haloalkyl, Ci-6
haloalkoxy, Ce-10 aryl, Cs.10xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tur
4-10 canh, Ce.10 aryl-C14 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-
C1.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cia RP mdi nhém lai tuy y
duoc thé tiép béng 1-3 nhom thé R¢ duge chon mot cach doc 1ap;

mdi R® doc 1ap dugce chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca- alkenyl, Ca.6 alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci- alkyl, Ci-6 haloalkyl, C2-6
alkenyl, Cas alkynyl, Ce-10 aryl, Cs.i0 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Cs-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-C1. alkyl-
cia R mdi nhom tuy y duge thé béng 1, 2 hodc 3 nhém thé Rf doc 1ap dugc chon tir Ci-6
alkyl, C1.¢ haloalkyl, Ci-¢ haloalkoxy, Ca.6 alkenyl, Ca6 alkynyl, Ce-10aryl, Cs-10 xycloalkyl,
heteroaryl co tir 5-10 canh, heteroxycloalkyl ¢ tir 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tur 4-
10 canh)-Ci.4 alkyl-, halo, CN, NHOR®, OR®, SR, C(O)Re, C(O)NRERE, C(O)ORS,
OC(O)RE, OC(O)NRERE, NHRE, NRERE, NReC(O)Re, NReC(O)NRERe, NREC(O)OR?,
C(=NR&NR®R¢, NREC(=NRE)NRER®, NREC(=NOH)NR®RE, NREC(=NCN)NRERE,
S(O)Re, S(O)NRERE, S(O)RE, NRES(0O):Re, NReS(O)NRERE, va S(0),NReRg; trong do
Ci- alkyl, Ci.6 haloalkyl, Ca-6 alkenyl, Ca-s alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl
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c¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-
C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-
Cia alkyl- ciia Rf mdi nhém tiy ¥ duge thé béng 1, 2 hoge 3 nhém thé R® doc lap dugce
chon tir C1- alkyl, Ci-¢ haloalkyl, halo, CN, phenyl, Cs.6 xycloalkyl, heteroaryl c6 tir 5 dén
6 canh, heteroxycloalkyl co tur 4 dén 6 canh, NHOR®, OR®, SR®, C(O)R®, C(O)NR°R,
C(O)OR®, OC(O)R°, OC(O)NR°R°, NHR?, NRCR®, NR°C(O)R°, NR°C(O)NR°R?,
NR°C(O)OR®, C(=NR°)NR°R?, NR°C(=NR°)NR°R°, S(O)R°, S(O)NRR®, S(O)R,
NR°S(0)2R?, NR°S(0)NR°R?, va S(0)2NRR?, trong d6 Ci. alkyl, Ci.¢ haloalkyl, phenyl,
Cs.6 xycloalkyl, heteroaryl c6 tir 5 dén 6 canh, va heteroxycloalkyl c6 tir 4 dén 6 canh cua
R™ 1 ty ¥ duge thé bing 1, 2 hoge 3 nhom thé R,

mdi RY doc 1ap dugce chon tir Ci6 alkyl, C1.¢ haloalkyl, halo, Ce-10aryl, heteroaryl co
tr 5-10 canh, C3.10 xycloalkyl, heteroxycloalkyl co tir 4-10 canh, Ce-10 aryl-Cr4 alkyl-, Cs-
10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl co tir
4-10 canh)-Ci alkyl-, CN, NH,, NHOR®, OR®, SR, C(O)R®¢, C(O)NR°R®, C(O)OR®,
OC(O)R®, OC(O)NR°R®, NHR®, NR°R®, NRCC(O)Re, NR°C(O)NR°R®, NR°C(O)OR?,
C(=NR®)NRR®, NR°C(=NR°)NRR?, NReC(=NOH)NR°R¢, NR°C(=NCN)NR‘R?, S(O)RS,
S(O)NRCR®, S(O)R®, NR°S(O)R, NReS(0),NRER?, va S(O)NR°R®, trong d6 Ci-6 alkyl,
C1.¢ haloalkyl, Ce-10 aryl, heteroaryl c6 tir 5-10 canh, C3.10 Xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci4 alkyl-, (heteroaryl ¢ tu 5-10
canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cliia RY mdi nhom tiy y
dugc thé bang 1-3 nhom thé Rf dugc chon mot cach doc 1ap;

mdi R¢ ddc 1ap duge chon tir H, Ci-6 alkyl, C1.s haloalkyl, Ca-6 alkenyl, Ca.6 alkynyl,
Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl ¢6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-C1-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci-6 alkyl, Ci.6 haloalkyl, Ca-6
alkenyl, Cis alkynyl, Ce-10 aryl, Cs.1o xycloalkyl, heteroaryl ¢6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci.4 alkyl-
ctia R® mdi nhom thy y duge thé bang 1, 2 hodc 3 nhém thé Rf dugc chon mot cach doc

lap;
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mdi Re ddc 1ap duge chon tir H, Ci-6 alkyl, Ci-6 haloalkyl, Ca-6 alkenyl, C2-6 alkynyl,
Ce-10 aryl, Cz.10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl 6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci alkyl, Ca-s alkenyl, Co6
alkynyl, Ce.10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tur 4-
10 canh, Cs-10 aryl-Ci.4 alkyl-, C3-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cia R® mdi nhém tuy y duge thé
bing 1-3 nhom thé RP doc lap duoc chon tir Cis alkyl, Cr-shaloalkyl, Ci-s haloalkoxy, Ca-
¢ alkenyl, Ca alkynyl, Ce10 aryl, Cs-io xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl co tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl-,
halo, CN, NHOR’, OR’, SR’, C(O)R", C(O)NR'R’, C(0O)OR", OC(O)R’, OC(O)NR'R’,
NHR!, NRR, NRC(O)R’, NR'C(O)NRTR, NR'C(O)OR!, C(=NR’)NR'R’,
NR'C(=NR"NRR’, NR'C(=NOH)NR'R’, NR'C(=NCN)NRR’, S(O)R", S(O)NR'R’,
S(O)2R", NR'S(O)2R", NR*S(0)2NR'R" va S(0):NR'R?, trong d6 Ci-¢ alkyl, Ci-6 haloalkyl,
C1.6 haloalkoxy, Ca.6 alkenyl, Ca-¢ alkynyl, Ce-10 aryl, C-10 xycloalkyl, heteroaryl c6 tur 5-
10 canh, heteroxycloalkyl co tir 4-10 canh, Ce-10 aryl-Ci.4alkyl-, Cs-10xycloalkyl-Ci-4 alkyl-
, (heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-
ctia RP mdi nhom tuy y dugc thé bang 1, 2 hodc 3 nhém thé RY,

hodc hai nhom thé R® bét ky cing vé6i cac nguyén tl nito ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5,6, 7, 8, 9 hodc 10 canh tuy y dugc thé bﬁng 1, 2 hodc
3 nhom thé RM doc lap duge chon tur Ci alkyl, Cis haloalkyl, Cs-.10 xycloalkyl,
heteroxycloalkyl c6 tur 4 dén 7 canh, Ce.10aryl, heteroaryl c6 tir 5 dén 6 canh, Cg-10 aryl-Ci-
+ alkyl-, Cs.io xycloalkyl-Cia alkyl-, (heteroaryl c6 tur 5 dén 6 canh)-Ci alkyl-,
(heteroxycloalkyl c6 tur 4 dén 7 canh)-C1.4 alkyl-, C1¢ haloalkoxy, Ca-6 alkenyl, C2-¢alkynyl,
halo, CN, OR!, SR}, NHOR, C(O)R!, C(O)NRR, C(O)OR!, OC(O)R, OC(O)NRR!, NHR/,
NRIR!, NRIC(O)R, NRIC(O)NR'R, NRIC(O)OR, C(=NR)NR'R, NRIC(=NR)NRIR,
NRIC(=NOH)NRIR, NRIC(=NCN)NR'R,, S(O)RL, S(O)NRR, S(O):R!, NR'S(O)R,
NRIS(O);NRIR!, va S(0)NRR!, trong d6 Ci-6 alkyl, Ci. haloalkyl, Cs-10 xycloalkyl,
heteroxycloalkyl co tir 4 dén 7 canh, Ce-10 aryl, heteroaryl co tir 5 dén 6 canh, Ce.10 aryl-Ci-
4 alkyl-, Cs.i0 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tur 5 dén 6 canh)-Ci4 alkyl-,
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(heteroxycloalkyl c6 tir 4 dén 7 canh)-C1.4 alkyl- cia R mdi nhém nay tuy y duoc thé bang
1, 2, hodc 3 nhém thé RI doc 1ap dugc chon tir Cia alkyl, Cs.s xycloalkyl, Ce-10 aryl,
heteroaryl ¢6 5 hodc 6 canh, heteroxycloalkyl co tir 4 dén 6 canh, C2.4 alkenyl, Ca2-4 alkynyl,
halo, Ci.4 haloalkyl, Cishaloalkoxy, CN, NHORK, ORK, SRK, C(O)RK, C(O)NR'RK,
C(O)ORX, OC(O)RK, OC(O)NRFRK, NHRF, NRR, NRKC(O)RK, NRKC(O)NR'RK,
NRKC(O)ORK, C(=NRFNR*RK, NRKC(=NRK)NRFRK, S(O)RK, S(O)NRKRK, S(O)RE,
NRKS(O)R, NRES(O)2NR'RK, va S(0)NRKRK, trong d6 Ci4 alkyl, Cs-6 xycloalkyl, Ce-10
aryl, heteroaryl c6 5 hodc 6 canh, heteroxycloalkyl ¢ tir 4 dén 6 canh, Cz.4 alkenyl, Ca4
alkynyl, Ci.4 haloalkyl, va Ci4haloalkoxy ctia mdi nhom R tuy y duoc thé bang 1, 2 hodc
3 nh6ém thé RY;

hodc hai nhém R! dugc gén vao cing mdt nguyén tr cacbon cua heteroxycloalkyl
6 tir 4 dén 10 canh, cung v6i cac nguyén tir cacbon ma ching gén vao, tao thanh Cs.c
xycloalkyl hodc heteroxycloalkyl ¢6 tir 4 dén 6 canh c6 1-2 nguyén tir khic loai la cac
thanh phﬁn vong dugc chon tir O, N hodc S;

mdi Ri hogic RX doc lap duge chon tir H, Ci alkyl, Ci-6 haloalkyl, Ca-6 alkenyl, C2-6
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Ce-10 aryl-Ci-4 alkyl-, C3-10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-
s alkyl-, va (heteroxycloalkyl co tur 4-10 canh)-Ci4 alkyl-, trong d6 Ci alkyl, Ci-6
haloalkyl, Cz-6 alkenyl, C2-6 alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-C1.4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-
ctia R hodc R mdi nhom tuy y duge thé bang 1-3 nhom thé RP dugc chon mdt cach doc
1ap;

hodc hai nhom thé R® bét ky cling v6i cac nguyén tir nito ma ching gin vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tury y duoc thé bang 1, 2, hodc 3 nhom
thé RP dugc chon mot cach doc 1ap;

hodc hai nhom thé R° bét ky ciing v6i cac nguyén tl nito ma ching gan vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhém

thé R" dugc chon mot cach doc lap;
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hodc hai nhém thé Re bét ky cling v6i cac nguyén ti nito ma ching gén vao tao
thanh nhém heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y duoc thé bang 1, 2, hodc 3 nhém
thé R duge chon mot cach doc lap;

ho#c hai nhom thé Ri bit ky cing v6i céc nguyén tir nito ma ching gdn vao tao
thanh nhoém heteroxycloalkyl co 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhom
thé R! duoc chon mot cach doc 1ap;

hodc hai nhom thé R¥ bét ky cling v6i cac nguyén tir nito ma chung gan vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1,2, hodc 3 nhom
thé R® duoc chon mot cach doc lap;

ho#c hai nhom thé R° bit ky cling v6i cac nguyén ti nito ma ching gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy ¥ duoc thé bang 1, 2, hodc 3 nhém
thé R! dugc chon mot cach doc 1ap;

ho#c hai nhom thé R* bét ky cung v6i cac nguyén tir nito' ma chung gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duoc thé béng 1, 2, hodc 3 nhom
thé R® dugce chon mot cach doc lap;

mdi R° hodc R* doc 1ap duge chon tir H, Ci6 alkyl, C1.6 haloalkyl, Cs-¢ xycloalkyl,
Ce-10 aryl, heteroxycloalkyl co tir 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ci4 haloalkyl,
Ca-4 alkenyl, va Ca.4 alkynyl, trong d6 Ci-4 alkyl, Ci-¢ haloalkyl, Cs-6 xycloalkyl, Ce-10aryl,
heteroxycloalkyl c6 tir 4 dén 6 canh, heteroaryl c6 5 hodc 6 caﬁh, Ca.4 alkenyl, va Ca4
alkynyl cua R° hogc R* mdi nhom tiy y dugc thé bing 1, 2 hodc 3 nhom thé RY;

mdi R4 ddc 1ap duge chon tir OH, CN, -COOH, NHa, halo, C1.¢ haloalkyl, Ci-6 alkyl,
Ci.¢ alkoxy, Ci. haloalkoxy, Ci- alkylthio, phenyl, heteroaryl c6 tir 5 dén 6 canh,
heteroxycloalkyl c6 tir 4 dén 6 canh, Cs.¢ xycloalkyl, NHR!?2 va NR”R", trong d6 Ci-s
alkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl co tur 4 dén 6 canh, va heteroaryl c6 tur 5
dén 6 canh cita RY mdi nhém tury y duge thé bang halo, OH, CN, -COOH, NH,, C1-4 alkoxy,
C1.4 haloalkyl, Ci.4 haloalkoxy, phenyl, C3-10 xycloalkyl, heteroaryl c6 tir 5 dén 6 canh va
heteroxycloalkyl c6 tir 4 dén 6 canh va mdi R'? doc 1ap 1a Cre alkyl;

chi s6 dudi n 12 s6 nguyén bang 1, 2, 3 hodc 4.
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Theo mdt sé phuong 4an, sang ché d& xuit hop chat c6 cong thirc (I), hodc mudi
duoc dung hodc chét dong phan 1ap thé cta né, trong do:

(i) G' 1a NR® va G? 1a CR'R’; hodc

(i) G! 1a CR®R® va G? la NR7;

X! 1a N hoic CRY;

X2 1a N hoic CR?;

X3 1a N hoic CR?;

712 0, S, N, NR* hoic CR%;

¥ va Y2 mbi nhém doc 1ap 1a N hodc C, voi diéu kién Y! va Y? khong dong thoi 1a
N;

Cy la Ceio aryl, Cs.ao xycloalkyl, heteroaryl c6 tixr 5 dén 14 canh, hoic
heteroxycloalkyl co tir 4 dén 10 canh, mdi nhom tuy y dugc thé bang 1 dén 5 nhom thé R®
dugc chon mot cach doc 1ap;

R!, R? va R® mbi nhém doc 14p dugc chon tir H, Ci4 alkyl, Cs.10 xycloalkyl, Cs-10
xycloalkyl-Ci.4 alkyl-, Ce.10 aryl, Ce-10 aryl-Ci.4 alkyl-, heteroaryl co tur 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl c6 t 5-10 canh)-Cis alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci-4 alkyl-, Co4 alkenyl, C2-4 alkynyl, halo, CN, OR!?,
C1-shaloalkyl, Ci-4haloalkoxy, NHa, _NHR!, -NRIR!°, NHOR'?, C(O)R", C(O)NR!R!?,
C(O)OR!, OC(O)R", OC(O)NR!R!, NR!C(O)R!®, NR'’C(O)OR, NR!®C(O)NR!R,
C(=NR!ORY, C(=NR!)NRI'R!, NR!C(=NR!*)NR!’R", NRIS(O)R!?, NR!9S(0).R ',
NRI!9S(0)NR''R!?, S(O)R'?, S(O)NR!R', S(0),R', va S(0)NR’R!?, trong d6 mdi R'?
doc 1ap duge chon tir H, Ci4 alkyl, Cz.4 alkenyl, Cz-4 alkynyl, C1.4 alkoxy, C3-10 xycloalkyl,
C3.10 xycloalkyl-Ci4 alkyl-, Ce.10 aryl, Ce-10 aryl-C1.4 alkyl, heteroaryl co tur 5-10 canh,
heteroxycloalkyl ¢6 tir 4-10 canh, (heteroaryl c6 tir 5-10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong do Ci4 alkyl, Caz4 alkenyl, Co4
alkynyl, Ci-4 alkoxy, Cs-10 xycloalkyl, C3.10 xycloalkyl-Ci.4 alkyl-, Ce-10aryl, Ce-10 aryl-Ci4
alkyl-, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl c6 tir 5-
10 canh)-C 1.4 alkyl-, va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4alkyl- ciaR!, R%, R* vaR'
mdi nhém tuy y duge thé bﬁng 1, 2 hoac 3 nhom thé R¢ dugc chon mot cach doc lap;

R*, RS, RS, R7vaR® mdi nhom doc 1ap dugce chon tir H, halo, C1.6 alkyl, C2-¢ alkenyl,
C».6 alkynyl, C1.¢ haloalkyl, Ci-6 haloalkoxy, Ce-10aryl, Cs-10xycloalkyl, heteroaryl co tu 5-
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14 canh, heteroxycloalkyl co tlr 4-10 canh, Cs-10 aryl-C14 alkyl-, Cs.10xycloalkyl-Ci4 alkyl-
, (heteroaryl c6 tlr 5-14 canh)-Ci4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-,
CN, NO,, OR?, SR?, NHOR? C(O)R?, C(O)NR'R?, C(0)OR?, OC(O)R?, OC(O)NRR?,
NHR?, NR*R?, NR2C(O)R?, NR*C(0)OR?, NR*C(O)NR*R?, C(=NR?R?, C(=NR*)NRR?,
NR*C(=NR?*NR’R?, NR*C(=NOH)NR’R?, NR2C(=NCN)NR?R?, NR2S(O)R?,
NR2S(0):R?, NR*S(0):NR*R?, S(O)R?, S(O)NR'R?, S(0)R?, va S(0)2NR*R?, trong do Ci-
¢ alkyl, Ca6 alkenyl, C2.6 alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl co tr 5-14 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl co tir 5-14 canh)-Ci4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
ciia RY, RS, RS, R7vaR® mdi nhom tiry y duogc thé bang 1, 2, 3, 4 hodc 5 nhom thé RY;

ho#c hai nhom thé R8 1idn k& trén vong Cy, cing v6i cac nguyén tir ma chung gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh hoic vong Cs-¢ xycloalkyl ngung tu, trong do
vong heteroxycloalkyl ngung tu ¢0 5, 6 hodc 7 canh va vong heteroaryl ngung tu ¢6 5 hoac
6 canh mdi vong ¢ 1-4 nguyén tir khac loai 1a cac thanh phﬁn vong dugc chon tr N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-s xycloalkyl ngung tu mdi nhom
thy y dugc thé bang 1, 2 hogc 3 nhom thé R dugc chon mdt cach doc lap;

ho#c hai nhom thé R® dugc gin vao cung mdt nguyén tir cacbon, cung voi cac
nguyén tir cacbon ma ching gin vao, tao thanh vong Cs-6 xycloalkyl hodc vong
heteroxycloalkyl c¢6 4, 5, 6 hodc 7 canh, trong d6 vong Cs-¢ xycloalkyl va vong
heteroxycloalkyl c6 4, 5, 6 hodc 7 canh moi nhom tuy y duoc thé bang 1, 2 hoac 3 nhom
thé R® dugc chon mot cach doc 1ap;

R® 14 halo, C1.6 alkyl, Ca.6 alkenyl, Ca-¢ alkynyl, Ci-6 haloalkyl, C1.s haloalkoxy, Ce-
10 aryl, Cs.1o xycloalkyl, heteroaryl co tir 5-14 canh, heteroxycloalkyl ¢6 tir 4-10 canh, Ce-
10 aryl-C1.4 alkyl-, Cs-10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci-4 alkyl-,
(heteroxycloalkyl c6 tir 4-10 canh)-C14 alkyl-, CN, NOy, OR!!, SR!'!, NH,, NHR",
NR!'R!!, NHOR!, C(O)R", C(O)NR'R!, C(O)OR!, OC(O)RY, OC(O)NR!RM,
NR!'C(O)R!, NR!'C(O)OR!, NR!'C(O)NR!'R!, C(=NR!HR!, C(=NR')NR!'R,
NR!'C(=NR')NR!'R", NR!'C(=NOH)NR!'R", NR!'C(=NCN)NR'"R", NR''S(O)R',
NRMS(0)R", NR!S(0),NR!'R", S(O)RM, S(O)NR!R!, S(0)R!", hodc S(O)NR'R!,
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trong d6 C1.6 alkyl, C2.6 alkenyl, Ca.¢ alkynyl, Ci-6 haloalkyl, Ci.¢ haloalkoxy, Ce-10 aryl, Cs.
10 xycloalkyl, heteroaryl co tlr 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci-4
alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci4 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- ctia R® mdi nhom tury ¥ dugc thé bang 1, 2
hodc 3 nhém thé R®;

mdi R doc lap dugc chon tir H, Ci6 alkyl, C1¢ haloalkyl, Ca-6 alkenyl, Ca.6 alkynyl,
Cé.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl ¢ tlr 4-10 canh,
Cé.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci alkyl, Ca.s alkenyl, Co-6
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cia R!! mdi nhém tuy ¥ dugc thé
bang 1, 2 hodc 3 nhém thé RY;

mdi R? doc 1ap duge chon tir H, Ci alkyl, Ci-6 haloalkyl, Ca.6 alkenyl, C2-¢ alkynyl,
Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong do Ci.6 alkyl, Ci-6 haloalkyl, Cz-6
alkenyl, Czs alkynyl, Ce.10 aryl, Cs.o xycloalkyl, heteroaryl c6 tur 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl ¢6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl-
ciia R* mdi nhom iy v dwoc thé bang 1, 2 hodc 3 nhom thé RY;

mdi nhom thé R doc 1ap dugc chon tir halo, Ci- alkyl, Ci.s haloalkyl, Ci-6
haloalkoxy, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tur
4-10 canh, Cg-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-
C1.4 alkyl-, (heteroxycloalkyl c6 tur 4-10 canh)-Ci-4 alkyl-, CN, OH, NH», NO2, NHORS,
OR®, SR¢, C(O)R¢, C(O)NRR®, C(O)ORS, OC(O)R¢, OC(O)NRR®, C(=NR)NR‘R?,
NRCC(=NR®)NR°R®, NRC(=NOH)NR‘R, NRC(=NCN)NRR¢, NHR®, NRR®,
NRCC(O)RE, NR°C(O)OR®, NR°C(O)NR‘R®, NR°S(O)R¢, NR°S(0)2R¢, NRS(0)2NRR,
S(O)R®, S(O)NRR®, S(O)R® va S(O)NRR; trong d6 Cis alkyl, Ci-s haloalkyl, Ci-6
haloalkoxy, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl ¢6 tur
4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-
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C1.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- ciia R® mdi nhom lai tly y
duoc thé tiép bang 1-3 nhom thé R¢ duge chon mot cach doc 1ap;

mdi R doc 1ap duge chon tir H, Ci- alkyl, C1.¢ haloalkyl, Ca.6 alkenyl, C2-6 alkynyl,
Cé.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cs-10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tlr 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci. alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Cas alkynyl, Cei0 aryl, Cs-wo xycloalkyl, heteroaryl c6 tur 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci4 alkyl- va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci-4 alkyl-
ciia R® m3i nhom tuy ¥ duoc thé bing 1, 2 hode 3 nhom thé R dde 1ap duge chon tir Cis
alkyl, C1.¢ haloalkyl, Ci-¢ haloalkoxy, Ca-6 alkenyl, Ca-s alkynyl, Ce-10aryl, Cs-10 xycloalkyl,
heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10
xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tlr 5-10 canh)-C1.4 alkyl-, (heteroxycloalkyl c6 tir 4-
10 canh)-Ci4 alkyl-, halo, CN, NHORS, OR#, SR®, C(O)Re, C(O)NRERg, C(O)ORE,
OC(O)Re, OC(O)NReRE, NHR®, NRERS, NREC(O)RE, NReC(O)NRERE, NREC(O)ORE,
C(=NR#)NReRE, NREC(=NRE)NRERE, NREC(=NOH)NR#Ré, NREC(=NCN)NR*RE,
S(O)RE, S(O)NRERE, S(0)2Re, NRES(O)2R®, NReS(0),NRER®, va S(0)NRERE; trong do
C1.¢ alkyl, Ci.¢ haloalkyl, Ca.¢ alkenyl, Ca- alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl
c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-
C 1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-
Cj-4 alkyl- cua Rf mdi nhém tuy y dugc thé béng 1, 2 hodc 3 nhoém thé R» ddc 1ap duoc
chon tir Ci-6 alkyl, Ci.¢ haloalkyl, halo, CN, phenyl, Cs.¢xycloalkyl, heteroaryl co tr 5 dén
6 canh, heteroxycloalkyl co tur 4 dén 6 canh, NHOR®, OR®, SR°, C(O)R?, C(O)NR°R®,
C(O)OR®, OC(O)R°, OC(O)NR°R’, NHR?®, NR°R°, NR°C(O)R°, NR°C(O)NR°R?,
NR°C(O)OR®, C(=NR°)NR°R?, NRCC(=NR°)NR°R°, S(O)R°, S(O)NR°R?, S(O)2R®,
NR°S(0):2R°, NR°S(0)NR°R’, va S(0)NRCR®, trong d6 Ci.s alkyl, Ci-6 haloalkyl, phenyl,
Cs.¢ xycloalkyl, heteroaryl co tir 5 dén 6 canh, va heteroxycloalkyl ¢6 tir 4 dén 6 canh cla
R" Ia tiy ¥ duoc thé bing 1, 2 hogc 3 nhém thé R%;

mdi R¢ doc 1ap dugce chon tir Ci-6 alkyl, C1.¢ haloalkyl, halo, Ce-10 aryl, heteroaryl co
tr 5-10 canh, Cs.10 xycloalkyl, heteroxycloalkyl ¢6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-
10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci1.4 alkyl-, (heteroxycloalkyl co tur
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4-10 canh)-Ci4 alkyl-, CN, NHz, NHOR®, OR¢, SR?, C(O)R, C(O)NR°R®, C(O)OR?®,
OC(O)Re, OC(O)NR°R®, NHR®, NR°R®, NR°C(O)R®, NRC(O)NR°R®, NR°C(O)ORS,
C(=NR®)NR°R¢, NR°C(=NR®*)NR‘R®, NR°C(=NOH)NR*RS, NRC(=NCN)NR°R®, S(O)R®,
S(O)NRER®, S(0)2R®, NRS(0)2R?, NR°S(O)2NR°R?, va S(0)NR°R®, trong d6 Ci- alkyl,
C1.¢ haloalkyl, Ce.10 aryl, heteroaryl c6 tlr 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Cg.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10
canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-C1-4 alkyl- ctia RY mdi nhom tuy y
duge thé bang 1-3 nhom thé Rf dugc chon mot cach doc lap;

mdi R doc 1ap duge chon tir H, Ci.6 alkyl, Ci-6 haloalkyl, Ca-s alkenyl, C2.¢ alkynyl,
Cé.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-Ci4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci alkyl, Ci.¢ haloalkyl, Ca-6
alkenyl, Cz alkynyl, Ce10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-
ctia R® mdi nhém tuy y duge thé béng 1, 2 hodc 3 nhom thé Rf dugc chon mot cach doc
lap;

mdi Re doc 1ap duge chon tir H, Ci.6 alkyl, Ci-6 haloalkyl, Cz-6 alkenyl, C2-6 alkynyl,
Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci alkyl, Ca-6 alkenyl, Ca-
alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tur 4-
10 canh, C.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-
s alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cua R® mdi nhom tuy y dugc thé
bang 1-3 nhém thé RP doc 1ap duge chon tit Cis alkyl, Ci-6 haloalkyl, Ci-s haloalkoxy, Ca-
¢ alkenyl, Cas alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl ¢6 tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-,
halo, CN, NHOR!, OR’, SR, C(O)R", C(O)NR'R’, C(O)OR!, OC(O)R’, OC(O)NR'R’,
NHR’, NRR,, NRC(O)R, NRC(O)NRR, NR'C(O)OR!, C(=NR")NR'R’,
NR'C(=NR"NR'R’, NR'C(=NOH)NR'R’, NR'C(=NCN)NR'R’, S(O)R", S(O)NR'R,
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S(0)R", NR'S(O)2R", NR'S(0):NR'R" va S(O):NR'R’, trong d6 Ci-6 alkyl, C1.¢ haloalkyl,
C1.¢ haloalkoxy, Ca.¢ alkenyl, Ca- alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-
10 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs-10aryl-Ci-4 alkyl-, Cs-10xycloalkyl-Ci.4 alkyl-
, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-
ctia RP mdi nhém tuy y duge thé bang 1, 2 hodc 3 nhém thé RY;

hozc hai nhom thé R? bét ky cling v6i cac nguyén tir nito ma chung géan vao tao
thanh nhém heteroxycloalkyl ¢6 4, 5, 6, 7, 8,9 hodc 10 canh tuy y dugc thé br?mg 1, 2 hoac
3 nhom thé RM doc lap duge chon tir Cig alkyl, Ci- haloalkyl, Cs.10 xycloalkyl,
heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10 aryl, heteroaryl c6 tir 5 dén 6 canh, Ce.10 aryl-Ci-
4 alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 6 canh)-Ci4 alkyl-,
(heteroxycloalkyl co tir 4 dén 7 canh)-C1.4 alkyl-, C1.¢ haloalkoxy, Ca-s alkenyl, Ca-6 alkynyl,
halo, CN, OR!, SR}, NHOR', C(O)R’, C(O)NR'R}, C(O)OR/, OC(O)R!, OC(O)NRR!, NHR/,
NRRi, NRIC(O)R!, NRIC(O)NRR, NRIC(O)OR!, C(=NR)HNR'R, NRIC(=NR)NRIR],
NRIC(=NOH)NRIR/, NRIC(=NCN)NRRY, S(O)R, S(O)NRIRY, S(O)R/, NRIS(O)R],
NRIS(O)NRR!, va S(O)NRIRY, trong d6 Ci¢ alkyl, Cis haloalkyl, Cs-10 xycloalkyl,
heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10aryl, heteroaryl co tir 5 dén 6 canh, Ce-10 aryl-Ci-
4 alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tr 5 dén 6 canh)-Ci.4 alkyl-,
(heteroxycloalkyl co tir 4 dén 7 canh)-Ci.4 alkyl- cua R" mdi nhom nay tuy y dugc thé bang
1, 2, hodc 3 nhom thé R doc lap duge chon tir Cia alkyl, Cs-6 xycloalkyl, Cs-10 aryl,
heteroaryl c6 5 hodc 6 canh,vheteroxycloalkyl c6 tir 4 dén 6 canh, Ca-4 alkenyl, Co-4 alkynyl,
halo, Ci.4 haloalkyl, Cishaloalkoxy, CN, NHORK, ORK, SRK C(O)RK, C(O)NR'RY,
C(O)ORK, OC(O)RK, OC(O)NRFRK, NHRX, NR'RK, NRKC(O)RX, NRXC(O)NR*RK,
NRKC(O)ORK, C(=NR¥)NR'R, NRKC(=NRENRRX, S(O)RK, S(O)NRFRK, S(O)REK,
NRKS(O)RE, NRKS(O)2NR*R¥, va S(0);NR*R¥ trong d6 Ci.4 alkyl, Cs.¢ xycloalkyl, Ce-10
aryl, heteroaryl co 5 hodc 6 canh, heteroxycloalkyl co tir 4 dén 6 canh, Ca-4 alkenyl, Ca4
alkynyl, C1.4 haloalkyl, va Ci.shaloalkoxy cua mdi nhém Ri tuy v dugce thé béng 1, 2 hodc
3 nhém thé RY;

hodc hai nhém R dugc gin vao ciing mot nguyén tir cacbon cta heteroxycloalkyl
c6 tir 4 dén 10 canh, cung véi cac nguyén tir cacbon ma chung gén vao, tao thanh Cs.s
xycloalkyl hodc heteroxycloalkyl c6 tir 4 dén 6 canh c6 1-2 nguyén tir khac loai 1a cac

thanh phén vong duge chon tir O, N hodc S:
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mdi Rl hoic R doc 1ap duoce chon tir H, Ci alkyl, Ci.¢ haloalkyl, Ca.6 alkenyl, Cz-6
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-
10 canh, Ce.10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci.
4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Cis alkyl, Cis
haloalkyl, Ca.6 alkenyl, Ca.s alkynyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl c6 tr 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
ctia R hodc R¥ mdi nhém tuy y duoc thé bang 1-3 nhém thé RP dugce chon mot cach doc
lap;

hodc hai nhom thé R bat ky cling v6i cac nguyén ti nito ma ching gdn vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duoc thé béng 1, 2, hoac 3 nhom
thé RM dugc chon mot cach doc 1ap;

hodc hai nhom thé Re bét ky cling v6i cac nguyén tir nito ma chung gin vio tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hoac 7 canh tuy y dugc thé béng 1,2, hodc 3 nhom
thé R" dugc chon mdt cach doc l1ap;

hodc hai nhom thé R® bét ky cing véi cac nguyén it nito ma ching gén vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hoédc 7 canh tuy y dugc thé bé’lng 1, 2, hoac 3 nhom
thé R dugc chon mot cach doc 14p;

hodc hai nhom thé R! bit ky cling vé6i cac nguyén tir nito ma chung gén vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1,2, hodc 3 nhom
thé Rb dugc chon mot cach doc 1ap, hodc 1, 2, hodc 3 nhém thé R dugce chon mot cach
doc lap;

hodc hai nhém thé R¥ bét ky cling vé6i cac nguyén tir nito ma chung gén vio tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1,2, hodc 3 nhom
thé R! dugc chon mdt cach doc 1ap, hodc 1, 2, hodc 3 nhom thé RY duoc chon mdt cach
doc lap;

hodc hai nhom thé R° bét ky clng vé6i cdc nguyén tir nito ma chung gdn vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy ¥ duogc thé bang 1, 2, hodc 3 nhém
thé R" dugc chon mot cach doc 1ap, hodc 1, 2, hodc 3 nhom thé R9 dugc chon mdt cach

doc lap;
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ho#c hai nhom thé R bét ky ciing v6i cdc nguyén tir nito ma chung gan vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hogc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhém
thé Rh duoc chon mot cach doc 1ap, hodc 1, 2, hoac 3 nhoém thé R4 duoc chon mot cach
doc lap;

mdi R° hodc R* ddc 14p dugc chon tir H, Ci-6 alkyl, C1.¢ haloalkyl, Cs- xycloalkyl,
Ce.10 aryl, heteroxycloalkyl c6 tir 4 dén 6 canh, heteroaryl ¢6 5 hogc 6 canh, Ci.4 haloalkyl,
Ca-4 alkenyl, va C24 alkynyl, trong d6 Ci.4 alkyl, Ci-6 haloalkyl, Cs.6 xycloalkyl, Ce-10 aryl,
heteroxycloalkyl co tur 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ca4 alkenyl, va Ca4
alkynyl ciia R® hodc R mdi nhém tuy y duge thé bang 1, 2 hodc 3 nhom thé RY;

mdi Re doc 1ap duge chon tir OH, CN, -COOH, NHy, halo, Ci.¢ haloalkyl, Ci- alkyl,
C1.6 alkoxy, Ci. haloalkoxy, Ci- alkylthio, phenyl, heteroaryl c6 tir 5 dén 6 canh,
heteroxycloalkyl ¢6 tir 4 dén 6 canh, Cs.s xycloalkyl, NHR!? va NR”R™2, trong d6 Ci-6
alkyl, phenyl, Cs.s xycloalkyl, heteroxycloalkyl c6 tir 4 dén 6 canh, va heteroaryl c6 tir 5
dén 6 canh cia R m3i nhom ty ¥ duoc thé bing halo, OH, CN, -COOH, NHz, Cr-4alkoxy,
C1.4 haloalkyl, Ci.4 haloalkoxy, phenyl, C3.10 xycloalkyl, heteroaryl co tir 5 dén 6 canh va
heteroxycloalkyl co tir 4 dén 6 canh va mdi R'? doc lap la Cigalkyl;

chi s§ dudi n 1a s6 nguyén bang 1, 2, 3 hodc 4.

Theo mot sb phuwong 4n, sang ché @& xuét hop chit c6 cong thie (I), hodc mudi
dugc dung hodc chét ddng phan lap thé ciia no, trong do:

(i) G! 1a NR® va G? 1a CR'R’; hodc

(ii) G! 1a CR®R® va G 1a NR7,

X! 1a N hoic CRY;

X2 1a N hoic CR?;

X3 1a N hoic CR?;

71320, S, N, NR* hodc CR*;

Y! va Y? mdi nhom doc 1ap 12 N hoac C, voi didu kién Y! va Y2 khong dong thoi 1a
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Cy la Ce10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tor 5 dén 14 canh, hoic
heteroxycloalkyl c6 tir 4 dén 10 canh, mdi nhom tuy y duge thé bang 1 dén 5 nhom thé R®
duoc chon mot cach doc 1ap;

R!, R? va R® mbi nhém doc 1ap duge chon tir H, Cia alkyl, Cs.6 xycloalkyl, Ca.4
alkenyl, C2.4 alkynyl, halo, CN, OH, C1.4 alkoxy, Ci-4 haloalkyl, Ci.4 haloalkoxy, NHo, -
NH-C1.4 alkyl, -N(C1.4 alkyl)2, NHOR!, C(O)R!, C(O)NR!’R', C(O)OR!X, OC(O)R',
OC(O)NR!®R', NRMC(O)R', NR!°C(O)OR, NRIC(O)NR!R!Y, C(=NR')R',
C(=NR!9)NR!’R", NR!C(=NR'")NR 'R, NR!9S(O)R'?, NR!S(O),R?,
NR!°S(0)2NR!'R!?, S(O)R', S(O)NR!'R!?, S(O)R, va S(0):NR!’R!, trong d6 mdi R
doc 14p duoc chon tir H va Crealkyl tily y dugc thé bing 1 hoe 2 nhom doc 1ap dugc chon
tir halo, OH, CN va C1.4 alkoxy; va trong d6 Ci4alkyl, Cs.¢ xycloalkyl, Cz4 alkenyl, C2-4
alkynyl va Ci.4alkoxy cua R', R? va R? mdi nhém tiy ¥ duge thé bang 1 hodc 2 nhém thé
ddc 1ap dugce chon tir halo, OH, CN va Ci-4 alkoxy;

R* RS, R, R7vaR® m&i nhom doc 1ap duge chon tir H, halo, Ci.s alkyl, Ca-¢ alkenyl,
C»-6 alkynyl, C1.¢ haloalkyl, Ci-6 haloalkoxy, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-
14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs.10aryl-Ci-4 alkyl-, C3-10xycloalkyl-Ci.4 alkyl-
, (heteroaryl c6 tr 5-14 canh)-Ci.4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-,
CN, NO,, OR?, SR? NHOR? C(O)R?, C(O)NRR?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NHR?, NR?R?, NR*C(O)R?, NR*C(O)OR?, NR*C(O)NR*R?, C(=NR¥R?, C(=NR*)NRR?,
NR2C(=NR*NR’R?, NR2*C(=NOH)NR*R?, NRA*C(=NCN)NR?R?, NR2S(O)R?,
NR2S(0):R?, NR*S(0):NR*R?, S(O)R?, S(O)NR'R?, S(0)R?, va S(0)2NRR?, trong d6 Ci-
6 alkyl, Ca. alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-14 canh,
heteroxycloalkyl ¢ tir 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-14 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
cia RY, RS, RS, R7vaR® mdi nhom tiy ¥ duge thé bang 1, 2, 3, 4 hoge 5 nhém thé R;

hodc hai nhém thé R® lién k& trén vong Cy, cung v6i cac nguyén tor ma chung gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh hoic vong Cs-¢ xycloalkyl ngung tu, trong do
vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh va vong heteroaryl ngung tu ¢6 5 hodc
6 canh mdi vong ¢ 1-4 nguyén tir khac loai 1a cac thanh phan vong dugc chon tr N, O va

S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh,

-28-



39216

vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-¢ xycloalkyl ngung tu mdi nhém
tiy y dugc thé bang 1, 2 hodc 3 nhom thé R dugc chon mdt cach doc lap;

ho#ic hai nhém thé R’ dugce gén vao cung mdt nguyén tir cacbon, cung Vi cac
nguyén tir cacbon ma ching gin vao, tao thanh vong Cs-¢ xycloalkyl hoac vong
heteroxycloalkyl c¢6 4, 5, 6 hodc 7 canh, trong d6 vong Cs-¢ xycloalkyl va vong
heteroxycloalkyl c6 4, 5, 6 hodc 7 canh mdi nhém tuy y duge thé bang 1, 2 hodc 3 nhém
thé R® duoc chon mdt cach doc 14p;

R? 14 halo, C1- alkyl, Co- alkenyl, C2-¢ alkynyl, Ci- haloalkyl, Ci.¢ haloalkoxy, Ce-
10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs.
10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci4 alkyl-, CN, NO, OR!!, SR!, NH,, NHR',
NRIRY, NHOR“,C«DR“,CK»NR“R”,C«DOR“,OC«DR“,OCKDNR“RW
NR!'C(O)R!, NR!'C(O)OR', NR!'C(O)NR!'R!!, C(=NR')R', C(=NR!)NR!'R!!,
NR!'C(=NR!)NR!'R', NR!'C(=NOH)NR!'R', NR!'C(=NCN)NR''R', NR!S(O)R",
NR!S(0)R!, NR'S(0)NR'R, S(O)R!!, S(O)NR!'R!, S(0)R", hodc S(O)NR!"R!,
trong d6 Ci.6 alkyl, Ca.6 alkenyl, Ca-6 alkynyl, Ci-6 haloalkyl, Ci-¢ haloalkoxy, Ce-10aryl, Cs.
10 xycloalkyl, heteroaryl co tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs.-10 aryl-Ci4
alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci4 alkyl- va
(heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl- cua R’ mdi nhom tuy y duge thé bang 1, 2
hodc 3 nhém thé R®;

mdi R @oc 1ap dugce chon tir H, Ci.6 alkyl, C1.s haloalkyl, C2- alkenyl, C2-6 alkynyl,
Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl cé tir 4-10 canh,
Cs-10 aryl-C14 alkyl-, Cs.10 Xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci6 alkyl, Ca.¢ alkenyl, Co-6
alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-
10 canh, Cg.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl- ctia R mdi nhom tuy y duqc thé
bang 1, 2 hodc 3 nhém thé R®;

mdi R? ddc lap duge chon tir H, Ci- alkyl, Ci-6 haloalkyl, C2-6 alkenyl, Ca-6 alkynyl,
Cé.10 aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl co6 tir 4-10 canh,
Ce-10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci4 alkyl-,
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va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong do Ci.¢ alkyl, Ci.¢ haloalkyl, Ca-6
alkenyl, Crs alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c¢6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Cy.4 alkyl-
ctia R? mbi nhém tuy v dugc thé bang 1, 2 hodc 3 nhém thé RY;

mdi nhém thé RP doc 1ap duoc chon tir halo, Ci-s alkyl, Ci.¢ haloalkyl, Ci.s
haloalkoxy, Ce-10aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tu
4-10 canh, Ce.10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-
C1.4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci4 alkyl-, CN, OH, NHa, NO,, NHORS®,
OR®, SR, C(O)R®, C(O)NRR®, C(O)OR®, OC(O)R, OC(O)NR°R®, C(=NR°)NRRS,
NRCC(=NR)NR°R¢, NR°C(=NOH)NR‘R?, NRCC(=NCN)NR‘R¢, NHR®, NRR®,
NRCC(O)R®, NR°C(O)OR®, NR°C(O)NR‘R®, NR°S(O)R®, NRCS(0)2R¢, NRS(O)2NRRE,
S(O)R®, S(O)NRR®, S(O)R® va S(O)NRR?; trong d6 Ci-s alkyl, Ci haloalkyl, Ci-6
haloalkoxy, Ce-10aryl, C.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tu
4-10 canh, Cs.10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tlr 5-10 canh)-
C1.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl- cua R® mdi nhém lai thy y
duoc thé tiép béng 1-3 nhom thé RY dugc chon mot cach doc lap;

mdi Re ddc 1ap dugce chon tir H, Ci.6 alkyl, Ci.s haloalkyl, Ca-6 alkenyl, Ca2-6 alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci-6 alkyl, Ci- haloalkyl, Cz-6
alkenyl, Cas alkynyl, Ce-10 aryl, Cs-i0 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-
ctia R¢ mdi nhém tuy y duoc thé béng 1, 2 hoac 3 nhom thé Rf doc 1ap duge chon tir Ci
alkyl, Ci-6 haloalkyl, Ca.¢ alkenyl, Ca-6 alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl co tur
5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-C1.4 alkyl-, Cs-10 xycloalkyl-Ci-4
alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci4
alkyl-, halo, CN, NHOR®, ORE, SRE, C(O)Re, C(O)NRERE, C(O)ORE, OC(O)RE,
OC(O)NReRe, NHRE,  NRER®, NReC(O)RE, NREC(O)NRERe,  NREC(O)ORS,
C(=NR&NReRE, NREC(=NRE)NRERE, NREC(=NOH)NR®RE, NREC(=NCN)NRER®,
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S(O)RE, S(O)NRERE, S(O):R8, NRES(0)2RE, NRES(O)2NRERS, va S(O)NR2RE; trong do
C1.s alkyl, C1.¢ haloalkyl, Ca.s alkenyl, C26 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl
c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Cg.10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-
C14 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-
C1a alkyl- ctia Rf mdi nhom tiy ¥ dugo thé béng 1, 2 hogc 3 nhém thé R* doc lap duge
chon tir C1- alkyl, Ci¢ haloalkyl, halo, CN, phenyl, Cs.¢ xycloalkyl, heteroaryl co6 tr 5 dén
6 canh, heteroxycloalkyl co tur 4 dén 6 canh, NHOR®, OR°, SR°, C(O)R®, C(O)NR°R®,
C(O)OR®, OC(O)R°, OC(O)NR°R°, NHR®, NR°R? NR°C(O)R°, NR°C(O)NR°R®,
NR°C(O)OR®, C(=NR°)NR°R°, NR°C(=NR")NR°R?, S(O)R®, S(O)NR°R®, S(O)2R®,
NR9S(0)2R°, NR°S(0)2NR°R?, va S(0)NR°R®, trong d6 Ci-6 alkyl, Ci.¢ haloalkyl, phenyl,
Cs.¢ xycloalkyl, heteroaryl ¢6 tir 5 dén 6 canh, va heteroxycloalkyl c6 tir 4 dén 6 canh cia
R" 12 tuy ¥ dugc thé bing 1,2 hode 3 nhom thé R,

mdi RY doc 1ap dugc chon tir Ci- alkyl, Ci haloalkyl, halo, Ce-10 aryl, heteroaryl c6
tir 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl c6 tir 4-10 canh, Cé-10 aryl-Ci.4 alkyl-, Cs-
10 xycloalkyl-C1.4 alkyl-, (heteroaryl co tu 5-10 canh)-C1- alkyl-, (heteroxycloalkyl co tur
4-10 canh)-C1.4 alkyl-, CN, NHz, NHOR®, OR®, SR¢, C(O)R®, C(O)NR°R®, C(O)ORS,
OC(O)R®, OC(O)NR°R®, NHR®, NRR, NRCC(O)R®, NR°C(O)NR°R®, NR°C(O)OR?,
C(=NR®)NR°R®, NR°C(=NR°)NRR?, NRC(=NOH)NR®R®, NR°C(=NCN)NR‘R?, S(O)R?,
S(O)NRCR®, S(O)2R®, NRS(O)RS, NReS(0)NReR¢, va S(0)2NRRE, trong d6 Ci-6 alkyl,
C 1.6 haloalkyl, Ce.10 aryl, heteroaryl c6 tir 5-10 canh, Cs.10 xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tur 5-10
canh)-C1.4 alkyl-, va (heteroxycloalkyl co tir 4-10 canh)-Ci.4 alkyl- ctia R® mdi nhém tuy y
duoc thé bang 1-3 nhém thé Rf dugc chon mot cach doc 1ap;

mdi Re doc 1ap duge chon tir H, Ci- alkyl, Ci-6 haloalkyl, C2-s alkenyl, Ca-6 alkynyl,
Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé.10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl o tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci- alkyl, Ci-6 haloalkyl, Cz-6
alkenyl, Czs alkynyl, Ce.10 aryl, Cs-i0 xycloalkyl, heteroaryl c6 tur 5-10 canh,
heteroxycloalkyl ¢6 tir 4-10 canh, Ce-10 aryl-C1.4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tur 4-10 canh)-Ci.4 alkyl-

-31-



39216

clia R¢ m&i nhém tiy ¥ duoc thé bing 1, 2 hogc 3 nhém thé R duge chon mot céch doc
lap;

mdi R& doc 1ap duge chon tir H, Ci- alkyl, Ci-6 haloalkyl, Ca-¢ alkenyl, C2.¢ alkynyl,
Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl co tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé.-10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tr 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tr 4-10 canh)-Cj.4 alkyl-, trong d6 Ci alkyl, Ca.6 alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tlr 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Ce.10 aryl-C1.4 alkyl-, C3-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tlr 5-10 canh)-Ci-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cua R® mdi nhém tuy y dugc thé
bing 1-3 nhém thé RP doc 1ap dugc chon tir Cius alkyl, Ci- haloalkyl, Ca-s alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tlr 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Ce.10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tlr 5-10 canh)-Ci-
4 alkyl-, (heteroxycloalkyl co tur 4-10 canh)-Ci-4 alkyl-, halo, CN, NHOR’, OR!, SR’,
C(O)R', C(O)NR'R’, C(O)OR’, OC(O)R’, OC(O)NR'R!, NHR’, NR'R', NR'C(O)R’,
NR'C(O)NR'R', NR*C(O)OR!, C(=NR’)NR'R’, NR'C(=NR")NR'R’, NR'C(=NOH)NR'R’,
NR'C(=NCN)NRR’, S(O)R’, S(O)NRR', S(O):R’, NR'S(O)2R", NR'S(O):NRR" va
S(0)NRR’, trong d6 Ci-6 alkyl, Ci-6 haloalkyl, Ca- alkenyl, Ca-¢ alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce.10 aryl-Ci-4
alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci4 alkyl- va
(heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl- cia RP 1a tuy y dugc thé bang 1, 2 hodc 3
nhém thé RY;

hodc hai nhom thé R® bat ky cling v6i cdc nguyén tr nito ma ching gan vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6,7, 8,9 ho#c 10 canh tuy y dugc thé béng 1, 2 hodc
3 nhom thé RP doc lap dugc chon tir Cie alkyl, Cie haloalkyl, Cs.10 xycloalkyl,
heteroxycloalkyl c6 tur 4 dén 7 canh, Ce.10 aryl, heteroaryl c6 tir 5 dén 6 canh, Cs.10
xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5 dén 6 canh)-Ci. alkyl-, (heteroxycloalkyl co tir
4 dén 7 canh)-Ci. alkyl-, C1.¢ haloalkyl, Ca.s alkenyl, Ca-6 alkynyl, halo, CN, OR’, SR,
NHOR!, C(O)R!, C(O)NR'R’, C(O)OR!, OC(O)R/, OC(O)NR'RL, NHR, NRR, NRIC(O)R,
NRIC(O)NRIR!, NR'C(O)OR!, C(=NR)NR'R!, NRIC(=NR)NRIR, NRIC(=NOH)NR'R,
NRIC(=NCN)NR'R/, S(O)R, S(O)NRR!, S(O)R, NRIS(O)R, NRIS(O)LNRR!, va
S(0),NRIR!, trong d6 Ci-6 alkyl, Ci.s haloalkyl, Cs-10 xycloalkyl, heteroxycloalkyl c6 tir 4
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dén 7 canh, Ce.10aryl, heteroaryl c6 tir 5 dén 6 canh, Cs.10xycloalkyl-Ci.4 alkyl-, (heteroaryl
¢6 tir 5 dén 6 canh)-Ci.4 alkyl-, (heteroxycloalkyl co tir 4 dén 7 canh)-Ci4 alkyl- ctia R"
mdi nhom nay tuy y duge thé br?mg 1, 2, hodc 3 nhém thé Ri doc 1ap dugc chon tir Ci4
alkyl, Cs.¢ xycloalkyl, Cs-10 aryl, heteroaryl c6 5 hodc 6 canh, Ca.4 alkenyl, C24 alkynyl,
halo, Ci.4 haloalkyl, Cishaloalkoxy, CN, NHOR, ORK, SR, C(O)RK, C(O)NRKRK,
C(O)ORK, OC(O)RK, OC(O)NR*RK, NHRY, NR'RK, NRKC(O)RE, NRKC(O)NR'R,
NRKC(O)ORK, C(=NR¥)NR'RK, NREC(=NR¥)NR'RX, S(O)R, S(O)NRFRK, S(O)RK,
NRXS(0):R¥, NRKS(O),NRFR¥, va S(O)NRFRK;

hodc hai nhom R duge gén vao cing mot nguyén tir cacbon cua heteroxycloalkyl
6 tir 4 dén 10 canh, cung véi cdc nguyén tir cacbon ma ching gin vio, tao thanh Cs.
xycloalkyl hodc heteroxycloalkyl c6 tir 4 dén 6 canh c6 1-2 nguyén tu khac loai la cac
thanh phﬁn vong dugc chon tir O, N hodc S;

hodc hai nhém thé R° bét ky cing v6i cdc nguyén tit nito ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1,2, hodc 3 nhom
thé R? dugce chon mot cach doc lap;

ho#c hai nhém thé R® bét ky cing véi cdc nguyén tr nito ma chiung gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom
thé R® dugc chon mot cach doc lap;

hodc hai nhém thé R® bt ky cling v6i cac nguyén tir nito ma chung gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duoc thé béng 1, 2, hoac 3 nhom
thé R" dugc chon mot cach doc lap;

ho#c hai nhém thé Ri bat ky cung v6i cdc nguyén tir nito' ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duge thé bang 1, 2, hoac 3 nhom
thé R duoc chon mot cach doc 1ap;

ho#c hai nhém thé R bat ky ciing vé6i cac nguyén tr nito' ma chung gén vao tao
thanh nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y duoc thé bﬁng 1, 2, hodc 3 nhém
thé R® dugc chon mot cach doc lap;

hodc hai nhém thé R° bt ky cing véi cac nguyén t nito' ma chung gin vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duge thé bang 1, 2, hodc 3 nhom

thé R! dugc chon mot cach doc 1ap;
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hodc hai nhém thé R* bit ky cling v6i cac nguyén ti nito ma chung gin vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duoc thé bang 1, 2, hodc 3 nhom
thé R duge chon mot cach doc 1ap;

mdi Ri, R, R hogc R* doc 1ap duge chon tir H, Cis alkyl, Ci- haloalkyl, Cs-s
xycloalkyl, Ce-10aryl, heteroxycloalkyl c6 tur 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ci-
4 haloalkyl, C2.4 alkenyl, va Ca.4 alkynyl, trong d6 Ci-4 alkyl, C1.¢ haloalkyl, Cs.¢xycloalkyl,
Ce.-10 aryl, heteroxycloalkyl co tur 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Cz-4 alkenyl,
va Ca.4 alkynyl ciia RL, R¥, R® hoge R* mdi nhom tly y dugc thé bing 1, 2 hodc 3 nhom thé
RY;

mdi R4 doc 1ap dugce chon tir OH, CN, -COOH, NHa, halo, C1.¢ haloalkyl, Ci-¢ alkyl,
Ci.6 alkoxy, Ci.¢ haloalkoxy, Cis alkylthio, phenyl, heteroaryl co6 tr 5 dén 6 canh,
heteroxycloalkyl ¢6 tir 4 dén 6 canh, Cs.¢ xycloalkyl, NHR!? va NRZR'2, trong d6 Ci-6
alkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl co tir 4 dén 6 canh, va heteroaryl c6 tir 5
dén 6 canh ctia RYm3i nhém tiry y duge thé bang halo, OH, CN, -COOH, NHa, Ci-4alkoxy,
C1.4 haloalkyl, Ci-4 haloalkoxy, phenyl, Cs-10 xycloalkyl va heteroxycloalkyl c6 tir 4 dén 6

canh va mdi R2 doc 1ap 1a Crs alkyl;
chi s6 dudin 1a sb nguyén béng 1, 2, 3 hodc 4.

Theo mot s6 phwong an, sang ché @& xuét hop chét c6 cong thire (I), hodc mudi
dugc dung hoac chét dff)ng phéan lap thé ctia nd, trong do:

(i) G! 1A NR® va G? la CR'R’; hodc

(ii) G' 1a CR°R® va G* 1a NR’,

X! 1a N hoizc CR';

X2 1a N hoic CR?;

X3 1a N hoic CR?;

712 0, S, N, NR* hoic CR*;

v va Y2 mdi nhom ddc 1ap 1a N hodc C, v6i didu kién Y! va Y2 khong dong thoi 12
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Cy 12 Ce10 aryl, Csao xycloalkyl, heteroaryl co tir 5 dén 14 canh, hoic
heteroxycloalkyl co tir 4 dén 10 canh, mdi nhém tuy y dugc thé bang 1 dén 5 nhém thé R®
dugc chon mdt cach doc lap;

R!, R? va R3 mdi nhom doc 1ap duge chon tir H, Ci alkyl, Cs.s xycloalkyl, Cz-4
alkenyl, Cz.4 alkynyl, halo, CN, OH, Ci.4 alkoxy, Ci-4 haloalkyl, Ci-4 haloalkoxy, NHo, -
NH-C 1.4 alkyl, -N(C1.4 alkyl),, NHOR, C(O)R!?, C(O)NRR', C(O)OR'", OC(O)R!,
OC(O)NR!R', NR C(O)R", NR!C(O)OR!, NR!’C(O)NR'R, C(=NR!")R!,
C(=NR!®)NRI?R!, NRIC(=NR!")NR!’R!, NRI°S(O)R'?, NRIS(O)%R",
NR!°S(0),NR!’R!?, S(O)R'?, S(O)NR!'R!?, S(O)R, va S(0)NRR™, trong d6 mdi R
doc 1ap duge chon tir H va Cr4alkyl tuy y duge thé bang 1 hodc 2 nhom ddc 1ap dugc chon
tir halo, OH, CN va Ci.4 alkoxy; va trong d6 Ci4alkyl, Cs.6 xycloalkyl, C2.4 alkenyl, Ca-4
alkynyl va Cia alkoxy cta R', R? va R? mdi nhom tly y dugc thé bang 1 hodc 2 nhém thé
doc 1ap duge chon tir halo, OH, CN va Ci4 alkoxy;

R, RS, RS, R7vaR® mdi nhom doc 1ap duoc chon tir H, halo, Ci-s alkyl, Ca-¢ alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, Ci.¢ haloalkoxy, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl co tur 5-
14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10aryl-Ci-4 alkyl-, Cs.10xycloalkyl-Ci.4 alkyl-
, (heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-,
CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR‘R?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NHR?, NR?R?, NR*C(O)R?, NR*C(O)OR?, NR*C(O)NRR?, C(=NR?»R?, C(=NR*)NRR?,
NR*C(=NR*NRR?, NR2C(=NOH)NR’R?, NR*C(=NCN)NRR?, NR2S(O)R?,
NR2S(0):R?, NR2S(0):NRR?, S(O)R?, S(O)NRR?, S(0)2R?, va S(O)2NR*R?, trong d6 Ci-
6 alkyl, C2-6 alkenyl, Ca alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl co tir 5-14 canh,
heteroxycloalkyl c6 tir 4-10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c¢6 tir 4-10 canh)-Ci4 alkyl-
cia R*, RS, RS, R7va R® m&i nhém tiry ¥ dugc thé bang 1, 2, 3, 4 hogc 5 nhém thé R;

hoic hai nhém thé R® lién k& trén vong Cy, cing v6i cac nguyén tr ma ching gin
va0, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hoac 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh hoic vong Cs-¢ xycloalkyl ngung tu, trong do
vong heteroxycloalkyl ngung tu c6 5, 6 hogc 7 canh va vong heteroaryl ngung tu ¢6 5 hodc
6 canh mbi vong c6 1-4 nguyén tir khéc loai la cac thanh phan vong dugc chon tir N, O va

S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
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vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong C3-¢ xycloalkyl ngung tu mdi nhém
tuy y dugc thé bang 1, 2 hoc 3 nhom thé R® duoc chon mot cach doc 1ap;

hodc hai nhom thé R dugc gén vao cling mdt nguyén tir cacbon, cung vGi céac
nguyén tir cacbon ma ching gin vio, tao thanh vong Cs-e xycloalkyl hodc vong
heteroxycloalkyl c¢6 4, 5, 6 hodc 7 canh, trong d6 vong Cs-¢ xycloalkyl va vong
heteroxycloalkyl c6 4, 5, 6 hodc 7 canh mdi nhom tuy y duge thé biang 1, 2 hodc 3 nhom
thé R® dugc chon mot cach doc lap;

R? 13 halo, C1.s alkyl, Ca.6 alkenyl, Ca- alkynyl, Ci-6 haloalkyl, Ci-¢ haloalkoxy, Ce-
10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-
10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c¢6 tir 5-14 canh)-Ci4 alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci4 alkyl-, CN, NO,, OR!!, SR!!, NH, NHR',,
NR!'R!, NHOR!, C(O)R', C(O)NR!'R!, C(O)OR', OC(O)R!, OC(O)NR'R',
NR!'C(O)R!, NR!'C(O)OR', NR!C(O)NR''R!!, C(=NR'R'., C(=NR'MNR!R!,
NR!C(=NR!'H)NRUR!, NR!'C(=NOH)NR!'R", NRUIC(=NCN)NRMRM, NR!'S(O)R!,
NR!'S(0O)R!!, NR"'S(O)NR'"R", S(O)R', S(O)NR''RY, S(O)R!, hodc S(0)NR'RM,
trong d6 Ci.6 alkyl, C2.6 alkenyl, Ca-6 alkynyl, C1.6 haloalkyl, C1.¢ haloalkoxy, Cs-10 aryl, Cs-
10 xycloalkyl, heteroaryl c6 tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci-4
alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl ¢6 tir 5-14 canh)-Ci4 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl- ctia R® mdi nhom tiry y dugc thé bang 1, 2
hodc 3 nhom thé R

mdi R!! doc 1ap dugc chon tir H, Ci-6 alkyl, Ci-6 haloalkyl, Ca-6 alkenyl, C2-6 alkynyl,
Cé.10 aryl, Cs-10 xycloalkyl, heteroaryl co tur 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cg-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-, trong do Ci- alkyl, Ca-6 alkenyl, Ca
alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-
10 canh, C-10 aryl-Cr4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tr 5-10 canh)-Ci.-
+alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cta R!! mdi nhom tuy ¥ dugce thé
bang 1, 2 hogc 3 nhom thé RY;

mdi R? ddc lap duge chon tir H, Ci-6 alkyl, Ci-6 haloalkyl, C2- alkenyl, Ca-¢ alkynyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé-10 aryl-C1-4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-,
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va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong dé6 Ci- alkyl, Ci haloalkyl, Ca-6
alkenyl, Cys alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tix 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Cis alkyl-, Cs.1o xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
clia R® m&i nhom tiy ¥ duge thé bing 1, 2 hoge 3 nhom thé RY;

mdi nhom thé R doc lap duoc chon tir halo, Cis alkyl, Cis haloalkyl, Cis
haloalkoxy, Ce-10aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tur
4-10 canh, Cs-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-Ci- alkyl-, (heteroaryl co tir 5-10 canh)-
C1.4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci4 alkyl-, CN, OH, NHa, NO,, NHORS®,
OR®, SRS, C(O)RS, C(O)NRR®, C(O)OR®, OC(O)R’, OC(O)NR°R®, C(=NR°)NR°R®,
NRCC(=NR®)NR°R¢, NRC(=NOH)NR‘R?, NRCC(=NCN)NR°R¢, NHR®, NRR,
NR°C(O)R®, NR*C(O)OR®, NRC(O)NR°R®, NR*S(O)R?, NRCS(0)2R¢, NRS(O)2NRRS,
S(O)R®, S(O)NR°R®, S(O)R® va S(O):NRR?; trong d6 Ci.¢ alkyl, Ci.s haloalkyl, Cis
haloalkoxy, Ce-10aryl, Cs.10xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tu
4-10 canh, Cs-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tir 5-10 canh)-
C1.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl- cua R® mdi nhém lai tuy y
duoc thé tiép bing 1-3 nhom thé R duge chon mdt cach doe 1ap;

mdi Re ddc lap duge chon tir H, Ci alkyl, Ci-6 haloalkyl, Ca-6 alkenyl, Ca-6 alkynyl,
Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl co tur 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl co tlr 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl-, trong d6 Ci-6 alkyl, Ci- haloalkyl, Cz-6
alkenyl, Czs alkynyl, Ce-10 aryl, Cs.io xycloalkyl, heteroaryl ¢6 tir 5-10 canh,
heteroxycloalkyl c¢6 tur 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-
cua R® mdi nhom tuy y duoc thé bé‘mg 1, 2 hoac 3 nhom thé Rf doc 14p duge chon tir Ciee
alkyl, C1.¢ haloalkyl, C2.6 alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl co tur
5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-Ci-4
alkyl-, (heteroaryl co tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci1-4
alkyl-, halo, CN, NHORE, ORS, SRe, C(O)RE, C(O)NRERe, C(O)ORE, OC(O)RE,
OC(O)NReRe, NHRE,  NRERS, NReC(O)R8, NREC(O)NRERE, NRe&C(O)ORE,
C(=NR®)NReRg, NREC(=NR#)NRER®, NREC(=NOH)NReRe, NREC(=NCN)NRER®,
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S(O)RE, S(O)NRERE, S(O)2RE, NRES(O):R8, NRES(O)NRERE, va S(O),NRER®; trong do
C1.6 alkyl, Ci.6 haloalkyl, Ca.6 alkenyl, Ca. alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl
¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce.10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-
C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-
C1.4 alkyl- cia Rf mdi nhém tuy y duge thé bang 1, 2 hodc 3 nhom thé R doc 1ap dugc
chon tr C1.s alkyl, C1.¢ haloalkyl, halo, CN, phenyl, Cs.¢xycloalkyl, heteroaryl c6 tir 5 dén
6 canh, heteroxycloalkyl c6 tir 4 dén 6 canh, NHOR®, OR®, SR°, C(O)R®, C(O)NR°R?,
C(O)OR®, OC(O)R°, OC(O)NR°R°, NHR’, NR°R®, NR°C(O)R°, NR°C(O)NR°R?,
NR°C(O)OR®, C(=NR?NR°R°’, NR°C(=NR°)NR°R°®, S(O)R®, S(O)NR°R®, S(O)R®,
NR°S(0)2R®, NR°S(0)NR°R®, va S(0):NR°R®, trong d6 Ci-6 alkyl, C1.s haloalkyl, phenyl,
Cs.¢ xycloalkyl, heteroaryl c6 tir 5 dén 6 canh, va heteroxycloalkyl c6 tir 4 dén 6 canh ctia
R" 14 tuy v dugce thé bang 1, 2 hodc 3 nhém thé RY;

mdi RY ddc 1ap dugce chon tir Ci6 alkyl, Ci-6 haloalkyl, halo, Cs.10 aryl, heteroaryl c6
tir 5-10 canh, Cs.10 xycloalkyl, heteroxycloalkyl c6 tir 4-10 canh, Cs-10 aryl-Ci4 alkyl-, Cs.
10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl co tur
4-10 canh)-C14 alkyl-, CN, NHz, NHOR®, OR®, SR?, C(O)R®, C(O)NR°R®, C(O)ORS®,
OC(O)Re, OC(O)NR°R¢, NHR®, NR°R®, NR°C(O)R, NReC(O)NRR®, NR°C(O)ORS,
C(=NR®)NR°R¢, NR°C(=NR¢)NRR®, NR°*C(=NOH)NR‘R, NRCC(=NCN)NRR®, S(O)R®,
S(O)NRCRS, S(0)2R¢, NR°S(0)2R®, NR*S(O):NRR?, va S(0)NR¢R®, trong d6 Ci-6 alkyl,
C1.¢ haloalkyl, Ce-10 aryl, heteroaryl c6 tir 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10
canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tlr 4-10 canh)-Ci-4 alkyl- cia R9 mdi nhom tuy y
duge thé bang 1-3 nhom thé Rf duge chon mot cach doc lap;

mdi R¢ doc 1ap duge chon tir H, Ci-6 alkyl, Ci-6 haloalkyl, Cz-6 alkenyl, Ca-¢ alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci.6 alkyl, Ci-¢ haloalkyl, Ca-6
alkenyl, Czs alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tur 5-10 canh,
heteroxycloalkyl co tir 4-10 canh, Cé-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl-
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ctia R® m&i nhém tiy y duge thé béng 1, 2 hodc 3 nhom thé Rf dugc chon mot cach doc
lap;

mdi RE doc 1ap dugc chon tir H, Ci alkyl, Ci¢haloalkyl, Ca-s alkenyl, Cz.¢ alkynyl,
Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci- alkyl, C2 alkenyl, Ca
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tr 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Ce.10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cia R® mdi nhom tuy y duogc thé
bing 1-3 nhém thé RP doc 1ap duge chon tir Ciu alkyl, Ci-¢ haloalkyl, Ca6 alkenyl, Ca-s
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Cs.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci-
4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl-, halo, CN, NHOR!, OR’, SR/,
QORL(MDNNN,QDXRL(XHMK,OQO»RR&NHN,NWN,NWQDBL
NR'C(O)NR'R!, NR'C(O)OR’, C(=NR"NR'R’, NR'C(=NR")NR'R’, NR'C(=NOH)NR'R’,
NR'C(=NCN)NR'R!, S(O)R’, S(O)NR'R', S(O)R’, NR'S(O)R’, NR'S(O)NR'R" va
S(0):NR'R’, trong d6 Ci alkyl, Ci-6 haloalkyl, Ca-s alkenyl, Ca- alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh, Ce.10 aryl-Ci-4
alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tur 5-10 canh)-C14 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- ciia RP 1a tuy y duge thé bang 1, 2 hoic 3
nhom thé RY;

hodc hai nhom thé R? bt ky cung v6i cdc nguyén tir nito ma ching gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6, 7, 8, 9 hodc 10 canh tuy y dugc thé béng 1, 2 hodc
3 nhém thé RP doc 1ap dugc chon tir Cis alkyl, Cis haloalkyl, Cs-1o xycloalkyl,
heteroxycloalkyl co tir 4 dén 7 canh, Ce.10 aryl, heteroaryl co tir 5 dén 6 canh, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl co tur 5 dén 6 canh)-C.4 alkyl-, (heteroxycloalkyl c6 tir
4 dén 7 canh)-Ci. alkyl-, Ci.6 haloalkyl, Ca-s alkenyl, Ca.6 alkynyl, halo, CN, OR!, SR,
NHOR!, C(O)R!, C(O)NR'R!, C(O)OR,, OC(O)R!, OC(O)NRR!, NHR, NRIR!, NRIC(O)R],
NRIC(O)NRIRL, NRIC(O)OR,, C(=NR)NRR!, NR'C(=NR)NR'R', NRIC(=NOH)NR'R!,
NRIC(=NCN)NRR!, S(O)R}, S(O)NRRY, S(O)R/, NRIS(O),RI, NRIS(O)NRR!, va
S(0);NRIR}, trong d6 C1.6 alkyl, C1.¢ haloalkyl, Cs.10 xycloalkyl, heteroxycloalkyl c6 tir 4
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dén 7 canh, Ce-10aryl, heteroaryl co tir 5 dén 6 canh, C3.10xycloalkyl-Ci.4 alkyl-, (heteroaryl
¢6 tr 5 dén 6 canh)-Ci. alkyl-, (heteroxycloalkyl c6 tur 4 dén 7 canh)-Ci.4 alkyl- ctia R"
mdi nhém nay tuy y duge thé béng 1, 2, hodc 3 nhom thé Ridoc 1ap dugc chon tir Ci-4 alkyl,
Cs.¢ xycloalkyl, Ce.10 aryl, heteroaryl c6 5 hodc 6 canh, Ca-4 alkenyl, C».4 alkynyl, halo, Ci-
4 haloalkyl, Cishaloalkoxy, CN, NHOR, ORK, SRX, C(O)RX, C(O)NRFRX, C(O)OR,
OC(O)RK, OC(O)NR*RK, NHREK, NRKRK, NRXC(O)R¥, NRXC(O)NRFRK, NRKC(O)ORK,
C(=NR¥)NR'REK, NRKC(=NRKNR'RK, S(O)RK, S(O)NRKRE, S(0)RK, NRKS(O):RY,
NRES(0)NRFRE, va S(O):NRFRK;

hodc hai nhém R® dugc gin vao ciing mdt nguyén tlr cacbon clia heteroxycloalkyl
c6 tir 4 dén 10 canh, cung véi cdc nguyén tir cacbon ma chung gin vao, tao thanh Cs
xycloalkyl hodc heteroxycloalkyl c6 tir 4 dén 6 canh c6 1-2 nguyén tir khac loai 1a cac
thanh phﬁn vong dugc chon tir O, N hoac S;

hodc hai nhém thé R® b4t ky cling véi cac nguyén tir nito ma chung gin vao tao
thanh nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé R dugc chon mot cach doc 1ap;

hodc hai nhém thé Re bat ky cling véi cac nguyén tlr nito ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duoc thé béng 1, 2, hoac 3 nhom
thé R" duoc chon mdt cach doc 14p;

ho#ic hai nhom thé Re bt ky cling v6i cac nguyén tir nito ma chung gédn vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom
thé R dugc chon mot cach doc lap;

hoic hai nhom thé R bét ky cling v6i cac nguyén tir nito ma chung gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y duoc thé béng 1,2, hodc 3 nhom
thé R dugc chon mét cach ddc 1ap, hodc 1, 2, hodc 3 nhom thé R9 dugc chon mot cach
doc lap;

hodc hai nhom thé R¥ bét ky ciing v6i cdc nguyén tir nito ma ching gén vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tury y dugc thé bang 1, 2, hodc 3 nhom
thé R? dugc chon mot cach doc lap, hodc 1, 2, hodc 3 nhém thé RY duogc chon mot cach
doc lap;

ho#c hai nhom thé R° bat ky ciing v6i cdc nguyén tlr nito ma ching gén vao tao

thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom
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thé R? dugc chon mot cach ddc 1ap, hodc 1, 2, hodc 3 nhom thé R4 dugc chon mot cach
doc lap;

hosic hai nhém thé R” bat ky cling véi céc nguyén tir nito ma ching gdn vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé R duogc chon mot cach ddc 1ap, hodc 1, 2, hodc 3 nhom thé R9 dugc chon mot cach
doc lap;

mdi R, R, R® hoic R doc 1ap dugc chon tir H, Ci alkyl, Ci.6 haloalkyl, Cs.6
xycloalkyl, Cs.10 aryl, heteroxycloalkyl ¢6 tur 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, C1-
4 haloalkyl, Co.4 alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, Ci-6 haloalkyl, Cs.¢ xycloalkyl,
Ce-10 aryl, heteroxycloalkyl co tir 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Cz.4 alkenyl,
va Ca.4 alkynyl cia Ri, R¥, R hogc R mdi nhém tuy ¥ dwoc thé bang 1, 2 hodc 3 nhém thé
RY;

mdi R4 doc 14p duoc chon tir OH, CN, -COOH, NHa, halo, C1-¢ haloalkyl, Ci.¢ alkyl,
C1.6 alkoxy, Ci. haloalkoxy, Ci. alkylthio, phenyl, heteroaryl c6 tu 5 dén 6 canh,
heteroxycloalkyl ¢6 tir 4 dén 6 canh, Cs.¢ xycloalkyl, NHR'* va NR!?R™2, trong d6 Ci-6
alkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl co tir 4 dén 6 canh, va heteroaryl c6 tir 5
dén 6 canh cua R¢ mdi nhom ty y duge thé béng halo, OH, CN, -COOH, NH,, Ci.4 alkoxy,
C1.4 haloalkyl, C1.4 haloalkoxy, phenyl, Cs-10xycloalkyl va heteroxycloalkyl co tir 4 dén 6

canh va mdi R'? ddc 14p 1a Ci.6 alkyl;
chi sé duéi n 12 sb nguyén bang 1, 2, 3 hodc 4.

Theo mot sd phuong 4n, sang ché dé xuét hop chét c6 Cong thirc (11):

/G
Y G?
R° N==W\ N
H LA)/YZ—-/ (RS)n
Cy 7
R R3 °
R? y

hozc mubi duge dung hodc chét déng phan 1ap thé cia no.

Theo mot s6 phuong 4n, sang ché dé xuét hop chét c6 Cong thuc (111):
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f; %C

hogic mudi duge dung hodc chét dong phan lap thé ciia no.

(IIT)

Theo mét sd phuong 4n, séng ché d& xuét hop chat c6 Cong thuc (IV):

G1
\ 2
A
Cy H & (R,
(0] R4
R! R3
R? av)

hodc mudi duoc dung hodc chét déng phén 1ap thé cia no.

Theo mot s& phuong 4n, séng ché d& xuét hop chat c6 Cong thic (V):

ﬁ( Y&Mﬁ

hozic mubi duge dung hodc chét ddng phan lap thé cua né.

V)

Theo mdt s6 phuong 4n, sng ché dé xuit hop chét c6 Cong thire (VI):

G1

-
Itg O

hogc mubi duge dung hodc chét ddng phan lap thé cua né.

(VD)

Theo mdt s6 phuong an, sing ché d& xuét hop chét c6 Cong thire (VII):
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G1
/<—‘ ‘62
9 N=—
Cy N S "
R4
R' R2”
R? (VID)

hodc mudi duge dung hodc chét ddng phan lap thé ciia no.

Theo mdt sé phuong 4n, R!, R? va R® mdi nhom doc 1ap dugce chon tir H, Ci4 alkyl,
Cs.6 xycloalkyl, Ca.4 alkenyl, Ca.4 alkynyl, halo, CN, OH, C1.4 alkoxy, Ci-4 haloalkyl, Ci4
haloalkoxy, NHa, -NH-Ci.4 alkyl, -N(Ci.4 alkyl), C(O)R!, C(O)NR'’R', C(O)OR",
OC(O)R'?, OC(O)NR'R', NRI’C(O)R!, NR'’C(O)OR™, NRIS(O)R!, NR'*S(O)R",
NRI’S(0),NR!'R!, S(O)R'’, S(O)NR'’R'?, S(0)R1?, va S(0):NR!’R?, trong d6 mdi R!°
doc 1ap duge chon tir H va Ci4 alkyl tuy y dugc thé béng 1 ho#c 2 nhom doc 1ap duoc chon
tir halo, OH, CN va Ci.4 alkoxy; va trong d6 Ci4 alkyl, Cs-6 xycloalkyl, Ca.4 alkenyl, C2-4
alkynyl va Ci.4 alkoxy ctia R, R? va R? mbi nhém thy y dugc thé bang 1 hodc 2 nhom thé
doc 1ap duge chon tir halo, OH, CN va Ci4 alkoxy.

Theo mdt s6 phuong 4n, R!, R? va R® mbi nhém doc 1ap dugc chon tir H, C1.4 alkyl,
C3.¢ xycloalkyl, Ca.4 alkenyl, C24 alkynyl, halo, CN, OH, Ci-4 alkoxy, Ci-4 haloalkyl, Ci-4
haloalkoxy, NHa, -NH-C1.4 alkyl, va -N(Ci.4 alkyl)>.

Theo mot s6 phuong 4n, R', R* va R’ mdi nhom ddc 1ap dugce chon tit H, Ci-4 alkyl,
Ca.4 alkenyl, Co.4 alkynyl, halo, CN, OH, Ci.4 alkoxy, Ci-4 haloalkyl, hodc Ci.4 haloalkoxy.

Theo mét sb phuong 4n, R! 1a H, R? 1a H hogc halo, va R* 1a H.

Theo mdt s6 phuong 4n, R}, R%, va R* 1a H.

Theo mot sb phuong an, Cy 1a phenyl, heteroaryl ¢6 5 hoic 6 canh, Cs.¢ xycloalkyl
hoic heteroxycloalkyl c6 5 hodc 6 canh, mdi nhom tuy y dugc thé bang 1 dén 5 nhém thé
R® dugc chon mot cach doc 1ap; hodc hai nhom thé R® lién ké trén vong Cy, cung vdi cic
nguyén tr ma ching gén vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl
ngung tu c6 5, 6 hodc 7 canh, vong heteroaryl ngung tu ¢6 5 hodc 6 canh hodc vong Cs-¢
xycloalkyl ngung tu, trong do vong heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh va vong
heteroaryl ngung tu c6 5 hodc 6 canh mdi vong c6 1-4 nguyén tir khic loai la cac thanh
phan vong dugc chon tr N, O va S va trong d6 vong phenyl ngung tu, vong

heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh, vong heteroaryl ngung tu c6 5 hodc 6 canh
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va vong Cs-¢ xycloalkyl ngung tu mdi nhém tuy y duge thé bang 1, 2 hodc 3 nhom thé R®
duoc chon mdt cach doc 1ap.

Theo mot s6 phuong 4n, Cy 1a phenyl tiy y dugc thé bang 1 dén 5 nhém thé R®.
Theo mdt sb phuong an, Cy 12 heteroaryl ¢6 5 hodc 6 canh tuy y duoc thé bang 1 dén 5
nhém thé R® dugce chon mot cach doc 1ap. Theo mot sb phuong 4n, Cy 1a Cs.¢ xycloalkyl
tuy y dugc thé bang 1 dén 5 nhém thé R® duoc chon mot cach d@c 1ap. Theo mot sb phuong
an, Cy 12 heteroxycloalkyl c6 5 hogc 6 canh tuy y dugc thé bang 1 dén 5 nhom thé R® duge
chon mot cach doc lap.

Theo mdt sé phuong an, Cy 1a phenyl, 2-thiophenyl, 3-thiophenyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 3,6-dihydro-2H-pyran-4-yl, xyclohexyl, xyclohexenyl, 2,3-dihydro-
1,4-benzodioxin-6-yl, 1,3-benzodioxin-5-yl, 2-metylindazol-6-yl hodc 1-metylindazol-4-
yl, m3i nhém tiy ¥ duoc thé bing 1 dén 5 nhom thé R®,

Theo mot s6 phuong an, R® 14 halo, Ci.6 alkyl, C2¢ alkenyl, Ca.s alkynyl, Ci-6
haloalkyl, Ci- haloalkoxy, CN, NO, OR!!, SR!!, NH,, NHR", NR''R!, NHOR'",
C(O)R!Y, C(ONRMR', C(O)OR!, OC(O)R', OC(O)NR'R", NR!C(O)R",
NR!'C(O)OR", NR!'C(O)NR"R", NR!S(O)R!, NR!S(O).R", NR'S(0)NR!'R",
S(O)R!!, S(O)NR!'R', S(0):R", hoge S(0)2NR''R', trong d6 Cr6 alkyl, Ca alkenyl, Ca-
s alkynyl, Ci.6 haloalkyl, va Ci.¢ haloalkoxy ctlia R® mdi nhém tuy y duge thé bang 1, 2
hodc 3 nhom thé RP.

Theo mdt s& phuong 4n, R® 1a halo, Cis alkyl, Ca alkenyl, Ca- alkynyl, Ci.6
haloalkyl, Ci-¢ haloalkoxy, CN, NOa, hoic NHa, trong d6 Ci- alkyl, Ca-6 alkenyl, Cz-6
alkynyl, C1.6 haloalkyl, va C1. haloalkoxy ctia R” mbi nhém tiy § dugc thé bang 1, 2 hodc
3 nhém thé RP.

Theo mdt s6 phuong 4n, R’ 1a halo, Ci alkyl, Ca alkenyl, Cz.6 alkynyl, Ci-
haloalkyl, Ci-¢ haloalkoxy, CN, NO, va NHo.

Theo mot s6 phuwong an, R’ 12 halo, Ci-6 alkyl, hodc CN.

Theo mdt sb phuong an, R® 1a CHs, CN hogc halo. Theo mot s6 phuong én, R’ 1a
CHs. Theo céc phuong 4n khac, R® 1a CN. Theo céc phuong an nhét dinh khac, R’ 12 halo
nhu F, Cl hodc Br.

Theo mot sé phuong 4n, Z 1a S, CR*, NR*, hodc N'va R* doc lap 1a H hodc Cisalkyl.
Theo mot ) phuong an, Z 1a S, CH, NCH; hoic N. Theo cac phuong an nhét dinh, Z 12 S.
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Theo cac phuong an khac, Z 1a CH. Theo mot sd phuong 4n, Z 1a N(C1.¢ alkyl) nhu NCHs.
Theo cac phuong an khéc nita, Z 1a N.

Theo mot sb phuong 4n, Y' 1a C hoge Nva Y*1a C.

Theo mot s& phuong an, Y' 1a C va Y2 1a N.

/A
NﬁY{ _ﬁ
L\A,}YZ (RS)
Theo mdt s6 phuong 4n, gbe: dugc chon tu:
G1
A\ R \ ;<~ g2
" A\ A\ N,)K s
(R%)n
G' /-——G1
N5<—~ 5 VR N—N ki
2
A N’-)& —N e [ A 5
N (R)n Y (R%)n
| A 5
7 (R%)n
H R4 s va R
G1
G1 \G2
! G? N[ AN
—Y.
N.""\\ }fk (RY)
L A/>Y2">K(R5)n T
Vi du, gbe: z co thé 1a R*
/‘GQ
AR \
’ LD Y (R9), %\A (R%),
Goc: z c6 thé 1a
1
N
N=2\
, }{@,}M o %LA\ o
Goc: z c6 thé 1a

G1
Nf'\\ﬂ/—_ \Gz N5<~ \Gz
\ 2._>K A .,)&

T AL
N ’;Y (Rs)n }{[% /N (Rs)n
Gbc: z c6 thé 1a N .
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Gée: z 6 thé 13 R4 .

Theo mot sé phuong 4n, (i) Y'1aN, Y21aCvaZ 1aN; (i) Y' IaN, Y*laCvaZla
CR* (iii) Y'1a C, Y2 1aNva Z1aN; (iv) Y' 1a C, Y21aNvazZlaCR%; (v) Y'1aC, Y?1a
CvaZl1aS;hoic(vi) Y'1aC,Y*1aCvaZlao.

Theo mét s6 phuong 4n, Y' 1a N, Y?1a C va Z 1a N. Theo cac phwong 4n nhét dinh,
Y!'1a N, Y?1a C va Z 1a CR* Theo cac phuong 4n nhit dinh, Y'1a C, Y21aNvaZl1aN.
Theo mét s6 phuong an, Y' 14 C, Y2 1a N va Z 1a CR*. Theo mt s6 phuong 4n, Y'! 1a C,
Y213 C va Z 13 S. Theo mot sb phuong an khéac, Y'1a C, Y*1aCva Z1a O.

Theo mét sd phuong an, R3 1a H.

Theo mdt s6 phuong 4n, G! 1a NR® va G? 1a CR’R’. Theo mot s6 phuong 4n, G' 1a
CRORS va G? 1a NR”. Theo mdt sé phuong 4n, RS 1a H hoic Crsalkyl tiy y dwoc thé bang
1, 2 hodc 3 nhom thé R®. Theo mot s6 phuong 4n, R7 1a H hodc Cisalkyl tuy y dugc thé
bang 1, 2 hodc 3 nhom thé RP.

Theo mdt s6 phuong 4n, nhom thé R® doc 1ap dugc chon tir halo, Ci-6 alkyl, Ci
haloalkyl, Ci.¢ haloalkoxy, CN, OH, NHz, NO, NHOR®, OR®, SR¢, C(O)R®, C(O)NR‘R,
C(O)ORe, OC(O)RS, OC(O)NRR®, NHR®, NR°RS, NRCC(O)R®¢, NR°C(O)ORS,
NREC(O)NRRE, NRS(O)R®, NR°S(0)2R¢, NR°S(0)2NRR?, S(O)R?, S(O)NRR®, S(O)2R®
va S(O),NRRS; trong d6 Ci6 alkyl, Ci-¢ haloalkyl, va Ci-s haloalkoxy ctia R> mdi nhom

lai tuyy dugc thé tiép bang 1-3 nhom thé RY dugc chon mdt cach doc 1ap.
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Theo mdt sb phuong 4n, nhém thé R® doc 14p dwge chon tir halo, Ci-s alkyl, Ci-6
haloalkyl, C1.6 haloalkoxy, CN, OH, NHaz, NO2, ORS, SR¢, C(O)R¢, C(O)NR‘RS, C(O)ORS,
NHR®, NR°R¢, va NR°C(O)R®; trong d6 Ci-6 alkyl, Ci-6 haloalkyl, va Ci.¢ haloalkoxy ctua
R® mdi nhém lai tuy y duge thé tiép bang 1-3 nhém thé RY dugc chon mdt cach doc lap.

Theo mdt sb phuong 4n, nhém thé R® doc 1ap dugc chon tir halo, Cis alkyl, Ci-6
haloalkyl, Ci. haloalkoxy, CN, OH, NHz, OR®, C(O)R®, C(O)NRR?, va C(O)ORE®.

Theo mdt ) phuong 4n, nhom thé R® doc 1ap duge chon tir Ci6 alkyl, CN, OH, va
C(O)OR®. Theo cac phuong an nhét dinh, R? 1a Ci.6 alkyl nhu metyl. Theo cac phuong an
nhét dinh, R® 1a CN. Theo cac phuong 4n khac, R 1a OH. Theo mot s6 phuong 4n, RO 1a
C(O)OR® nhu C(O)OH hodc C(0)O(C1.¢ alkyl).

Theo mdt s6 phuong 4n, sang ché dé xuit hop chét c6 cong thire I, hodc mubi duoc
dung hodc chét déng phan 1ap thé cta no, trong do:

(i) G' 1a NR® va G? 1a CR’R’; hodc

(i) G! 1a CR®R® va G? 1a NR7;

X!1a N hodc CR';

X2 1a N hodc CR?;

X3 1a N hoic CR?;

712 0, S, N, NR* hoic CR*;

Y1 va Y2 m&i nhom doc 1ap 1a N hogc C, véi didu kién Y' va Y? khong dong thoi 1a
N;

Cy la Ceo aryl, Cs.ao xycloalkyl, heteroaryl co6 tir 5 dén 14 canh, hodc
heteroxycloalkyl co tur 4 dén 10 canh, mdi nhom tuy y duoc thé bang 1 dén 5 nhém thé R®
duoc chon mdt cach doc lap;

R!, R? va R3 mdi nhom doc 1ap duoc chon tir H, Cia alkyl, Cs-6 xycloalkyl, Ca-4
alkenyl, Cz.4 alkynyl, halo, CN, OH, C1.4 alkoxy, Ci-4 haloalkyl, Ci.4 haloalkoxy, NHo, -
NH-Ci4 alkyl, -N(Ci4 alkyl), C(O)R!, C(O)NRI!'R', C(O)OR!, OC(O)R',
OC(O)NR!R!,  NR!C(O)R™, NR!C(O)OR!Y,  NR!’S(O)R', NR!’S(0):R™,
NR!?S(0),NR!R!’, S(O)R', S(O)NR!R!, S(O),R", va S(0):NR!’R, trong d6 mdi R
ddc 1ap dugc chon tir Hva Ci4 alkyl tuy y dugc thé béng 1 hodc 2 nhom ddc 1ap dugce chon
tir halo, OH, CN va Ci.4 alkoxy; va trong do Ci-4 alkyl, Cs.6 xycloalkyl, C24 alkenyl, C2-4
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alkynyl va Cr.4 alkoxy ctia R!, R? va R® mdi nhém tuy y duge thé bing 1 hodic 2 nhém thé
doc lap duge chon tir halo, OH, CN va Ci4 alkoxy;

R4, R5, RS, R7vaR® mbi nhom doc 1ap dwoc chon tir H, halo, Ci.s alkyl, Ca-s alkenyl,
Ca.6 alkynyl, Ci-s haloalkyl, Ci-s haloalkoxy, CN, NO,, OR?, SR?, C(O)R?, C(O)NRR?,
C(O)OR?, OC(O)R? OC(O)NR°R?, NHR? NR°R? NR*C(O)R?, NR?*C(O)ORS,
NR2S(O)R?, NR*S(0)2R?, NR*S(0)2NR"R?, S(O)R?, S(O)NR'R?, S(0)2R?, va S(O)2NRR?,
trong d6 Ci. alkyl, Ca.s alkenyl, va Ca alkynyl ctia R, R5, RS, R7 vaR® mdi nhom tuy y
duoc thé bang 1, 2, 3, 4 hoic 5 nhém thé RY;

ho#c hai nhom thé R® lién k& trén vong Cy, cung v6i cac nguyén tor ma chung gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu cd 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh hodc vong Cs-6 xycloalkyl ngung tu, trong d6
vong heteroxycloalkyl ngung tu ¢ 5, 6 hodc 7 canh va vong heteroaryl ngung tu ¢6 5 hodc
6 canh mdi vong c¢6 1-4 nguyén tir khéc loai la cac thanh phﬁn vong duge chon te N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu c6 5 hogc 6 canh va vong Cs-6 xycloalkyl ngung tu mdi nhém
tiy ¥ dugc thé bang 1, 2 hodc 3 nhém thé R® dugc chon mot cach doc 14p;

R® 14 halo, C1.6 alkyl, Ca-6 alkenyl, Ca- alkynyl, Ci.¢ haloalkyl, Ci-6 haloalkoxy, CN,
NO,, OR!!, SR!!, NH,, NHR!!, NR"R", NHOR!!, C(O)R"!, C(O)NR!R", C(O)OR!,
OC(O)R!', OC(O)NR'R', NR!IC(O)R!, NR!C(O)OR", NR''C(O)NR!'R!,
NR!'S(O)R!, NR!S(O):R!, NR!'S(0),NR!'R!, S(O)R!, S(O)NR''R!, S(0)2R™, hodc
S(0);NR!'R!!, trong d6 Ci alkyl, Cas alkenyl, Ca6 alkynyl, Cis haloalkyl, va Ci-
haloalkoxy ciia R® mi nhom tity ¥ dugce thé bang 1, 2 hoge 3 nhém thé R;

mdi R'! doc lap duoc chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, Ca-s alkenyl, va Ca-
alkynyl;

mdi R?* doc 1ap duge chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca.6 alkenyl, va Ca-6
alkynyl;

mdi nhom thé RY doc 14p duge chon tir halo, Cis alkyl, Cis haloalkyl, Ci-¢
haloalkoxy, CN, OH, NH, NO, NHOR®, OR®, SR®, C(O)R®, C(O)NRR®, C(O)ORS,
OC(O)R¢, OC(O)NR°R®, NHR®, NR°R®, NR°C(O)R?, NR¢C(0)OR®, NR°C(O)NRR®,
NRCS(O)R®, NR°S(0)2R%, NRS(0)2NRR?, S(O)R®, S(O)NRCR®, S(0)2R€ va S(O)2NRR®;
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trong d6 Ci.6 alkyl, C1.¢ haloalkyl, va Ci.c haloalkoxy cua R® m3i nhém lai tuy ¥ duoc thé
tiép bang 1-3 nhom thé R¢ duoc chon mot cach doc 18p;

mdi R¢ doc 1ap dugc chon tir H, Ci6 alkyl, Cis haloalkyl, Ca.s alkenyl, va Ca-
alkynyl, trong d6 Ci alkyl, Ci-¢ haloalkyl, C2-6 alkenyl, va Ca.¢ alkynyl cua R® mdi nhom
tuy y duoc thé bang 1, 2 hodic 3 nhom thé R doc 1ap duge chon tir Ci-6 alkyl, Crshaloalkyl,
C2. alkenyl, Ca-s alkynyl, halo, CN, ORg, SR¢, C(O)R®, C(O)NR®R, C(O)OR&, OC(O)RE,
OC(O)NRERe, NHRe, NRERe, NREC(O)RE, NREC(O)NReERe, NREC(O)ORE, S(O)RE,
S(O)NRERE, S(0)2Re, NRES(O):RE, NRES(0)2NRERE, va S(O):NRERE;

mdi RY doc 1ap duge chon tir Ci6 alkyl, Cis haloalkyl, halo, CN, NH, OR®, SR®,
C(O)R®, C(O)NR°R®, C(O)OR®, OC(O)R®, OC(O)NR'R?, NHR®, NR°R¢, NR°C(O)R®,
NRSC(O)NRR®, NR°C(O)OR®,  S(O)R®,  S(O)NRR’, S(O)1R®,  NR°S(O):RS,
NReS(0),NR°R¢, va S(O).NR°R®;

mdi R doc 1ap duge chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca-6 alkenyl, Ca.6 alkynyl,
Cé.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-;

mdi Re doc 14p duge chon tir H, Ci alkyl, Ci-6 haloalkyl, Ca-6 alkenyl, C2.¢ alkynyl,
Cé.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-;

chi sé duéin 1a sb nguyén bang 1, 2, 3 hodc 4.

Theo mdt sb phuong 4n, sang ché d& xuét hop chét c6 cong thire I, hodc mubi duge
dung hodc chét déng phan 1ap thé cua no, trong do:

(i) G' 1a NR® va G? 1a CR'R’; hodc

(i) G' 1a CR®R® va G 1a NR’;

X! 1a N hosc CRY;

X2 1a N hoic CR?%;

X3 12 N hoic CR3;

713 S, N, NR* hogc CR*;
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Y! va Y2 m&i nhém doc 1ap 12 N hodc C, véi didu kién Y! va Y? khong dong thoi 12
N;

Cy 1a Ce10 aryl, Cs.o xycloalkyl, heteroaryl co tir 5 dén 14 canh, hodc
heteroxycloalkyl co tir 4 dén 10 canh, mdi nhoém tuy y dugc thé bang 1 dén 5 nhom thé R®
dugc chon mét cach ddce 1ap;

R!, R? va R3 mdi nhom ddc 1ap duge chon tir H, Ci4 alkyl, Cs. xycloalkyl, Ca4
alkenyl, Cz-4 alkynyl, halo, CN, OH, Ci4 alkoxy, Ci-4 haloalkyl, Ci-4 haloalkoxy, NHp, -
NH-Cj.4 alkyl, va -N(C1-4 alkyl)z;

R*, R5, RS, R7vaR® mdi nhom doc 1ap duoc chon tir H, halo, Ci. alkyl, Ca-s alkenyl,
Ca.6 alkynyl, Ci-6 haloalkyl, Ci-¢ haloalkoxy, CN, NO,, OR?, SR?, C(O)R?, C(O)NR?R?, va
C(O)OR?, trong d6 Ci.6 alkyl, Ca-s alkenyl, va Cy.¢ alkynyl cia R4, RS, RS, R” vaR® mdi
nhém tiy ¥ duoc thé bang 1, 2, 3, 4 hodc 5 nhém thé R®;

ho#c hai nhom thé R lién k& trén vong Cy, cing véi cac nguyén tr ma ching gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu cd 5, 6 hoac 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh hodc vong Cs-6 xycloalkyl ngung tu, trong do
vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh va vong heteroaryl ngung tu c6 5 hodc
6 canh mdi vong c6 1-4 nguyén tir khac loai la cac thanh phén vong duge chon tir N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-6 xycloalkyl ngung tu mdi nhém
tuy y duoc thé bf?mg 1, 2 hoac 3 nhém thé R dugc chon mdt cach doc 1ap;

R® 14 halo, C1.6 alkyl, Ca-¢ alkenyl, Ca. alkynyl, Ci.¢ haloalkyl, Ci-6 haloalkoxy, CN,
NO,, hoic NHa, trong d6 Ci6 alkyl, Co6 alkenyl, Ca-s alkynyl, Ci.s haloalkyl, va Ci.6
haloalkoxy cua R’ mdi nhom tuy y duge thé béng 1, 2 hodc 3 nhom thé R®;

mdi R? doc 1ap dugce chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca.s alkenyl, va Ca.s
alkynyl;

mdi nhém thé R® doc lap duge chon tir halo, Cis alkyl, Cis haloalkyl, Ci-6
haloalkoxy, CN, OH, NHaz, NO2, OR¢, SR¢, C(O)R?, C(O)NR‘R, C(O)OR®, NHR®, NR°R¢,
va NR°C(O)RS; trong d6 Ci.6 alkyl, Ci-¢ haloalkyl, va Ci-6 haloalkoxy ctia R® mdi nhom lai
ty v dugoe thé tiép bing 1-3 nhém thé R? duge chon mét cach doc l1ap;

mdi R® doc 1ap dugce chon tir H, Ci.g alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl, va Cas
alkynyl;
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mdi RY doc l4p duge chon tir Ci.6 alkyl, Ci.6 haloalkyl, halo, CN, NHy, OR¢, SR¢,
C(O)RE, C(O)NRR®, C(O)OR®, NHR®, NR°R®, va NR°C(O)R?;

mdi R¢ doc 1ap dugc chon tir H, Cis alkyl, Ci.¢ haloalkyl, Ca-s alkenyl, va Cz.6
alkynyl;

chi s0 duéi n 12 s6 nguyén bang 1 hodc 2.

Theo mét sb phuong 4n, sang ché dé& xuét hop chét co6 cong thire I, hodc mudi duoc
dung hoac chéit ddng phan lap thé cta né, trong do:

(i) G 1aNR® va G? 1a CR'R; hoic

(il) G!' 1a CRR® va G* 1a NR;

X' 1a N hodc CR!;

X2 1a N ho#c CR?,

X3 12 N hozc CR?;

714 S, N, NR* hodc CR*;

¥! va Y2 m&i nhém doc 1ap 12 N hoac C, véi diéu kién Y? va Y? khong dong thoi 1a
N;

Cy la phenyl, Cs.10xycloalkyl, heteroaryl co tir 5 dén 14 canh, ho#c heteroxycloalkyl
¢6 tir 4 dén 10 canh, mdi nhém tiy ¥ duge thé bang 1 dén 5 nhém thé R* duge chon mot
cach doc lap;

R!, R? va R® mdi nhém ddc 1ap dugce chon tir H, Ciaalkyl, Casalkenyl, Co-4 alkynyl,
halo, CN, OH, Cj.4 alkoxy, C1-4 haloalkyl, hodc Ci-4 haloalkoxy;

R*, RS, RS, R7vaR® mbi nhom doc 1ap duge chon tir H, halo, Ci.¢ alkyl, Co.6 alkenyl,
Ca.6 alkynyl, Ci-¢ haloalkyl, Ci.¢ haloalkoxy, CN, NO,, OR?, va C(O)OR?, trong d6 Ci
alkyl, Ca.¢ alkenyl, va Ca.6 alkynyl ciia RY, R%, R®, R vaR® mdi nhém tuy ¥ duge thé bang
1 hogc 2 nhém thé RY;

hodc hai nhom thé R® lién k& trén vong Cy, cing v6i cdc nguyén to ma ching gan
vao, tao thanh vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh, hodc vong heteroaryl
ngung tu ¢4 5 hodc 6 canh, trong d6 vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh
va vong heteroaryl ngung tu c6 5 hodc 6 canh mdi vong c6 1-4 nguyén tir khac loai 1a cac

thanh phén vong duoc chon tir N, O va S va trong d6 vong heteroxycloalkyl ngung tu c6
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5, 6 hodic 7 canh va vong heteroaryl ngung tu c6 5 hodc 6 canh mdi nhém ty y duoc thé
béng 1 hodc 2 nhém thé R® dugc chon mot cach doc lap;

R® 12 halo, C1.6 alkyl, hodc CN;

mdi R? doc 1ap dugc chon tir H, Ci6 alkyl, Cis haloalkyl, Ca.6 alkenyl, va Cs-s
alkynyl;

mdi nhém thé R® doc 1ap duogc chon tir halo, Cis alkyl, Ci haloalkyl, Cis
haloalkoxy, CN, OH, NH», OR®, C(O)R®, C(O)NR°R¢, va C(O)ORS;

mdi R¢ ddc 1ap dugc chon tir H, Ci6 alkyl, Ci haloalkyl, Ca.¢ alkenyl, va Ca-
alkynyl;

chi sé duéi n 1a s nguyén bang 1 hoic 2.

Theo mdt sb phuong 4n, cac hop chét c6 cong thuc (I) hodc cdng thirc con bét ky
nhu dugc boc 10 trong ban md ta nay, khi Cy la phenyl, thi R® khong phai 1a 4-
aminopiperidin-1-yl, tiry y duogc thé b%lng 1-5 nhém thé R® dugc chon mot cach ddc lap.

Theo mot sé phuong &n, cac hop chét c6 cong thire (I) hodc cong thue con bét ky
nhu duogc boc 10 trong ban md ta nay, khi Cy 1a phenyl, thi R® khong phai 14 -NHC(O)R?,
trong d6 R? 13 heteroaryl ¢6 5 hodc 6 canh, hodc 2-pyridon-3-yl, mdi nhém tuy y duoc thé
bang 1-5 nhom thé RY duge chon mdt cach doc 1ap.

Theo mdt sb phuong an, cac hop chét c6 cong thuc (I) hodc cdng thirc con bét ky
nhu dugc boc 16 trong ban md ta nay, khi Cy la phenyl, thi R® khong phi 1a (heteroaryl
hai vong ¢6 10 canh)-NH-, tuy y dugc thé béng 1-5 nhém thé R duoc chon mot cach doc
1ap.

Ciing can phai hiéu rang cac dic diém nhat dinh theo sang ché, dé cho ro rang, duge
mo ta v6i cac phuong an riéng ré, cling co thé dugc dua ra ¢ dang két hop trong mot
phuong én don 1€ (trong khi cac phuong 4n nay dugc du dinh 1a duoc két hop nhu dugc
viét dudi dang phu thudc boi). Nguoc lai, cac dac diém khac nhau cua sang ché, noi van
tit, duoc mo ta voi mot phuong an don 1€, ciing ¢o thé duogc dua ra riéng biét hodc trong
td hop con thich hop bat ky. Vi vay, sang ché du kién 13 cac dic diém dugc md ta dudi
dang cac phuong an ctia cac hop chét c6 Cong thite (I) co thé dugc két hop dudi dang két
hop thich hgp batky.
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O cac doan khac nhau trong ban mé ta nay, cac dac dim nhét dinh cta cac hop chat
duoc boc 16 dudi dang cac nhom hodc céc khoang. Déc biét du dinh rang sang ché bao
g6m mdi va moi t6 hop con riéng biét ciia cc thanh phan ctia cdc nhom va cac khoang. Vi
du, thuat ngit "Ci.¢ alkyl" ddc biét duge du dinh boc 16 mot cach riéng r& (nhung khong
gi6i han) metyl, etyl, Cs alkyl, Cs alkyl, Cs alkyl va Cq alkyl.

Thuét ngit "n canh," trong d6 n la s6 nguyén, thuong md ta sb6 nguyén tr tao vong
trong gdc trong d6 sd nguyén ti tao vong bing n. Vi dy, piperidinyl 1a mot vi du vé vong
heteroxycloalkyl c6 6 canh, pyrazolyl la mot vi du vé vong heteroaryl c6 5 canh, pyridyl
1a mot vi du vé vong heteroaryl c6 6 canh va 1,2,3,4-tetrahydro-naphtalen la mot vi du vé
nhém xycloalkyl ¢6 10 canh .

O c4c doan khac nhau trong ban md ta nay, cac nhom bién x4c dinh cac nhém lién
két hoa tri hai c6 thé dugc md ta. Sang ché dic biét du dinh rang m&i nhém thé lién két
bao gdm ca hai dang xudi va nguoc cuia nhom thé lién két. Vi du, -NR(CR'R")s- bao gbm
ca hai -NR(CR'R")a- va -(CR'R")aNR- va dugc du dinh boc 19 mdi dang mot cach riéng ré.
Trong d6 chu triic nay doi hoi nhém lién két, cac nhém bién Markush dugc ligt ké dé nhom
nhu vay duge hiéu 13 céc nhom lién két. Vi dy, néu chu trac nay doi hoi nhom lién két va
dinh nghia vé nhém Markush cho nhém bién nhu véy liét ké "alkyl" hodc "aryl" thi phai
hidu rang "alkyl" hodc "aryl" 12 nhom alkylen hodc nhém arylen lién két, twong ung.

Thuat nglt "dugc thé" ¢ nghia 1a nguyén t hodc nhom nguyén tir thay thé hydro
13 "nhom thé" duoc gén vao mot nhom khac. Thuat ngit "dugc thé", trir khi duoc quy dinh
khac, dé cap dén mutrc @6 thé bat ky, vi du, thé mét, hai, ba, bdn hodc nim 14n, trong d6 su
thé nay 1a dugc phép. Céc nhom thé doc 1ap duge chon, va su thé c6 thé & vi tri bt ky kha
thi v& miit héa hoc. Phai hidu ring su thé & nguyén tir da cho bi gi6i han boi hoa tri. Phai
hiéu réng su thé & nguyén tir da cho tao ra phén tir bén vé& mit hoa hoc. Cum tir "tuy ¥ duoc
thé" c6 nghia 1a khong dugc thé hoic dugc thé. Thuat ngt "dugc thé" c6 nghia 1a nguyén
&t hydro dugc loai bo va dugc thé bing nhom thé. Nhém thé héa tri hai riéng 18, vi du, oxo,
¢6 thé thay thé hai nguyén tir hydro.

Thuét ngft "Cnm" chi khodng bao gbm cic diém dau cudi, trong d6 n va m 1a s6
nguyén va chi sé cacbon. Cac vi du bao gdm Ci.4, C1.6 va cac nhom tuong tu.

Thuat ngit "alkyl" dugc st dung mot minh hodc két hop véi cac thuét ngit khéc, dé

cép dén nhom hydrocacbon bdo hoa ma c6 thé c6 mach thang hodc phan nhanh. Thuét
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ngtt "Cum alkyl", dé cap dén nhom alkyl co tir n dén m nguyén tir cacbon. Nhom alkyl
twong g voi alkan véi mot lién két C-H dugc thay thé bang didm gén ctia nhom alkyl
vao phan con lai cua hop chét. Theo mdt sd phuong an, nhoém alkyl chia tir 1 dén 6 nguyén
ttr cacbon, tir 1 dén 4 nguyén ti cacbon, tir 1 dén 3 nguyén tt cacbon, hodc 1 dén 2 nguyén
tir cacbon. Céc vi du vé cac gbc alkyl bao gbm, nhung khong gidi han &, cac nhém hoa
hoc nhu metyl, etyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl; cac chét
ddng dang cao hon nhu 2-metyl-1-butyl, n-pentyl, 3-pentyl, n-hexyl, 1,2,2-trimetylpropyl
va cac nhoém tuong tu.

Thuat ngit "alkenyl" dugc sit dung mot minh hodc két hop véi cac thuét ngit khéc,
dé cap dén nhom hydrocacbon mach thing hodc mach nhanh twong tmg v6i nhém alkyl
¢6 mot hodc nhiéu lién Kkét doi cacbon-cacbon. Nhém alkenyl tuong (g v6i alken véi mot
lién két C-H duoc thay thé bang diém gan ctia nhom alkenyl vao phén con lai cta hop chét.
Thuat ngtt "Cnm alkenyl" dé cap dén nhém alkenyl co tir n dén m cacbon. Theo mot sb
phuong én, gbc alkenyl chua 2 dén 6, 2 dén 4, hodc 2 dén 3 nguyén tir cacbon. Cac nhom
alkenyl vi du bao gbm, nhung khong gidi han ¢, etenyl, n-propenyl, isopropenyl, n-butenyl,
sec-butenyl va cdc nhom tuong tu.

Thuat ngit "alkynyl" dugc st dung mdt minh hodc két hop véi cac thuat ngit khac,
dé cap dén nhom hydrocacbon mach thing hodc mach nhanh twong Ung v6i nhom alkyl
¢6 mdt hodc nhiéu lién Kkét ba cacbon-cacbon. Nhom alkynyl twong tng véi alkyn vi mot
lién két C-H dugc thay thé bang diém gén ctia nhom alkyl vao phan con lai cia hop chét.
Thuét ngtt "Co-m alkynyl" dé cap dén nhom alkynyl c6 tr n dén m cacbon. Cac nhom
alkynyl vi du bao gbm, nhung khong gi6i han &, ethynyl, propyn-1-yl, propyn-2-yl va cac
nhém tuong tu. Theo mot s6 phuong 4n, gbc alkynyl chura tir 2 dén 6, 2 dén 4, hoic 2 dén
3 nguyén tu cacbon.

Thuét ngit "alkylen", dugc sir dung mot minh hodc két hop véi cac thuat ngit khac,
dé cap dén nhom lién két alkyl hoa trj hai. Nhom alkylen twong ung vé6i alkan véi hai lién
két C-H dugc thay thé bang cac diém gan ctia nhom alkylen vao phan con lai ciia hop chét.
Thuat ngit "Cnm alkylen" dé cap dén nhém alkylen c6 tir n dén m nguyén tr cacbon. Cac
vi du vé cac nhoém alkylen bao gém, nhung khong gi6i han 0, etan-1,2-diyl, propan-1,3-
diyl, propan-1,2-diyl, butan-1,4-diyl, butan-1,3-diyl, butan-1,2-diyl, 2-metyl-propan-1,3-

diyl va cac nhom tuong tu.
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Thuét ngit "alkoxy", dugc st dung mot minh hodc két hop véi cac thuét ngit khéc,
dé cap dén nhom c6 cong thie -O-alkyl, trong d6 nhom alkyl 1a dugc xac dinh trén day.
Thuit ngtt "Cnm alkoxy" d& cap dén nhom alkoxy, nhom alkyl ma c6 tir n dén m cacbon.
C4c nhom alkoxy vi du bao gdm metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy),
t-butoxy va cac nhom tuong tu. Theo mot s6 phwong &n, nhom alkyl ¢6 tir 1 dén 6, 1 dén
4, hodac 1 dén 3 nguyén tir cacbon.

Thuét ngtt "amino" d& cap dén nhém c6 cong thirc -NHo.

Thuét ngit "carbonyl", dugc str dung mot minh hodc két hop v6i cac thudt ngit khac,
dé cap dén nhém -C(=0)-, ma cling c6 thé dugc viét dudi dang C(O).

Thuét ngit "xyano" hodc "nitril" dé cap dén nhom c6 cong thire ~C=N, ma cling ¢6
thé dugc viét dudi dang -CN.

Céc thuat ngit "halo" hodc "halogen", dugc st dung moOt minh hodc két hop véi cac
thuat ngit khac, dé cép dén flo, clo, brom va i6t. Theo mét sb phuong an, "halo" dé cap
dén nguyén tir halogen dugc chon tr F, Cl, hodc Br. Theo mdt s phuong 4n, cac nhom
halo 1a F.

Thuat ngit "haloalkyl" nhu dugc st dung trong ban md ta ndy dé cap dén nhom
alkyl trong d6 mot hodc nhidu nguyén tir hydro dugc thay thé bang nguyén t halogen.
Thuét ngit "Cn.m haloalkyl" d& cap dén nhom Cnmalkyl c6 tirn dén m nguyén tir cacbon va
tir it nhat mot 1én dén {2(n dén m)+1} nguyén t halogen, ma ¢ thé 1a gidng hogc khac
nhau. Theo mot sb phurong an, nguyén tir halogen la cac nguyén ti flo. Theo mot s6 phuong
an, nhom haloalkyl c6 tir 1 dén 6 hodc 1 dén 4 nguyén tir cacbon. Cac nhom haloalkyl vi
du bao gébm CF3, CoFs, CHF2, CCls, CHCl,, C2Cls va cac nhom tuong tu. Theo mot sb
phuong én, nhém haloalkyl 12 nhom floalkyl.

Thuét ngit "haloalkoxy", duoc st dung mot minh hodc két hop véi cac thuat ngit
khac, dé cap dén nhém c6 cong thirc -O-haloalkyl, trong d6 nhom haloalkyl 1a duoc xac
dinh trén day. Thuat ngit "Cnm haloalkoxy" dé cap dén nhom haloalkoxy, nhom haloalkyl
ma ¢6 tir n dén m cacbon. Cac nhom haloalkoxy vi du bao gbm triflometoxy va cac nhém
twong tu. Theo mot ) phuong &n, nhom haloalkoxy co tu 1 dén 6, 1 dén 4, hoic 1 dén 3
nguyén ti cacbon.

Thuét ngit "oxo" d& cap dén nguyén tir oxy la nhém thé hoa tri hai, tao ra nhém

carbonyl khi dugc gén v§i cacbon, hodc duoc gén v6i nguyén tir khac loai tao thanh nhom
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sulfoxit hodc sulfon, hodc nhom N-oxit. Theo mot sb phuong an, cac nhom di vong c6 thé
tuy y duoc thé bang 1 hodc 2 nhom thé oxo (=0).

Thuét ngtt "sulfido” dé cap dén nguyén ti luu huynh 1a nhom thé hoa tri hai, tao ra
nhém thiocarbonyl (C=S) khi duoc gén vdi cacbon.

Thuét ngir "thom" d& cap dén vong cacbon hodc di vong c6 mot hodc nhiéu vong
khong no nhiéu 14n ¢6 dic tinh thom (tc la, c6 (4n + 2) 7 (pi) electron bat dinh x1 trong
d6 n 1a sb nguyén).

Thuét ngit "aryl," dugc st dung mot minh hodc két hop voi cac thuét nglr khéc, deé
cip dén nhém hydrocacbon thom, ma c6 thé 1a mot vong hodc nhiéu vong (vi du, ¢6 2 vong
ngung tu). Thuat ngit "Cnm aryl" dé cap dén nhém aryl c6 tir n dén m nguyén tir cacbon
trén vong. Cac nhém aryl bao gdm, vi du, phenyl, naphtyl, va cac nhém tuong tu. Theo
mdt sb phuong 4n, cac nhom aryl co tir 6 dén khoang 10 nguyén ti cacbon. Theo mot sd
phwong 4n cac nhom aryl c6 6 nguyén tur cacbon. Theo mot s& phurong an cac nhom aryl
c6 10 nguyén tr cacbon. Theo mot s phuong 4n, nhom aryl 12 phenyl. Theo mot s6
phuong an, nhoém aryl 1a naphtyl.

Thuét ngit "heteroaryl" hoac "di vong thom," dugc sit dung mot minh hodc két hop
véi céc thuat nglr khéc, dé cap dén di vong thom mot vong hodc nhiéu vong c6 it nhét
thanh phan vong 1a mot nguyén tir khac loai dugc chon tur lvu huynh, oxy va nito. Theo
mdt sé phwong 4n, vong heteroaryl ¢6 1, 2, 3 hodc 4 thanh phan vong 12 mot nguyén tir
khéc loai doc 1ap dugc chon tir nito, luu huynh va oxy. Theo mot sb phuong én, N tao vong
bét ky trong gdc heteroaryl ¢6 thé 1a N-oxit. Theo mot sd phuong 4n, heteroaryl ¢6 5-14
nguyén tr trén vong bao gdm nguyén ti cacbon va 1, 2, 3 hogc 4 thanh phan vong 1a mot
nguyén tir khic loai doc 14p duge chon tur nito, luu huynh va oxy. Theo mot s6 phuong
4n, heteroaryl c6 5-10 nguyén tir trén vong bao gdm nguyén tir cacbon va 1, 2, 3 hodc 4
thanh phan vong 1a mdt nguyén tir khac loai doc lap duoc chon tir nito, luu huynh va oxy.
Theo mot s phuong 4n, heteroaryl c6 5-6 nguyén tir trén vong va 1 hodc 2 thanh phan
vong 1a mdt nguyén tir khéac loai doc lap dugc chon tir nito, luu huynh va oxy. Theo mot
s& phuong 4n, heteroaryl 1a vong heteroaryl ¢6 nam canh hoic sdu canh. Theo cac phuong
4n khac, heteroaryl 1a vong heteroaryl hai vong ngung tu c6 tam canh hodc chin canh hodc
mudi canh. Cac nhom heteroaryl vi du bao gdm, nhung khong giéi han 0, pyridinyl

(pyridyl), pyrimidinyl, pyrazinyl, pyridazinyl, pyrolyl, pyrazolyl, azolyl, oxazolyl,
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thiazolyl, imidazolyl, furanyl, thiophenyl, quinolinyl, isoquinolinyl, naphtyridinyl (bao
gém 1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, 1,8, 2,3- va 2,6-naphtyridin), indolyl, indazolyl,
benzothiophenyl, benzofuranyl, benzisoxazolyl, imidazo[1,2-b]thiazolyl, purinyl, va cac
nhém tuong tu.

Vong heteroaryl ¢6 ndm canh 1a nhém heteroaryl c6 nam nguyén ti trén vong trong
dé mot hodc nhiéu (vi du, 1, 2 hodc 3) nguyén t trén vong doc 1ap duge chon tr N, O va
S. Cac heteroaryl vong c6 ndm canh ldy lam vi du bao gdm thienyl, furyl, pyrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazoblyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl va 1,3,4-oxadiazolyl.

Vong heteroaryl ¢6 sau canh 12 nhém heteroaryl nhom ¢ sdu nguyén i trén vong
trong d6 mot hodc nhiéu (vi du, 1, 2 hodc 3) nguyén tr trén vong doc 1ap dugce chon tir N,
O va S. Céc heteroaryl vong c6 sdu canh liy lam vi du 1a pyridyl, pyrazinyl, pyrimidinyl,
triazinyl va pyridazinyl.

Thuét ngit "xycloalkyl," dugc st dung mot minh hodc két hop véi céac thult ngit
khac, dé cap dén hé vong hydrocacbon khong thom (mdt vong, hai vong hodc nhiéu vong),
bao gdm cac nhom alkenyl va alkyl dong vong. Thuat ngit "Cp-m xycloalkyl" dé cap dén
xycloalkyl ma co tu n dém m nguyén tr cacbon la thanh phan vong. Cac nhom xycloalkyl
¢6 thé bao gdm cac nhém mot hodc nhiéu vong (vi du, c6 2, 3 hodc 4 vong ngung tu) va
cac vong xodn. Cac nhom xycloalkyl c6 thé c6 3, 4, 5, 6 hodc 7 nguyén it cacbon tao vong
(C3.7). Theo mot s6 phuong 4n, nhém xycloalkyl c6 3 dén 6 thanh phan vong, 3 dén 5 thanh
phan vong, hodc 3 dén 4 thanh phan vong. Theo mot s6 phuong 4n, nhom xycloalkyl la
mot vong. Theo mot s6 phuong 4n, nhom xycloalkyl 1a mét vong hoic hai vong. Theo mot
s6 phuong 4n, nhém xycloalkyl 1a nhom Cs.6 xycloalkyl mot vong. Nguyén tu cacbon tao
vong ciia nhom xycloalkyl ¢6 thé 1a tuy y dugc oxy hoa dé tao ra nhém oxo hodc sulfido.
Cac nhéom xycloalkyl cling bao gdbm cac xycloalkyliden. Theo mot s6 phuong én,
xycloalkyl 12 xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl. Cling dugc bao gdm
trong dinh nghia vé xycloalkyl 1a cac gbc ma c6 mdt hodc nhiéu vong thom dugc ngung
tu (nike 1, c6 lién két chung) voi vong xycloalkyl, vi du, cac dan xuét benzo hodc thienyl
ctia xyclopentan, xyclohexan va cac nhom tuong tr. Nhoém xycloalkyl chira vong thom

ngung tu co thé dugc gin qua nguyén tir tao vong bét ky bao gbém nguyén tir tao vong cua
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vong thom ngung tu. Cac vidu vé cac nhoém xycloalkyl bao gdm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl, xyclohexadienyl,
xycloheptatrienyl, norbornyl, norpinyl, norcarnyl, bixyclo[1.1.1]pentanyl,
bixyclo[2.1.1]hexanyl, va cdc nhom twong tu. Theo mot sd phuong 4n, nhom xycloalkyl
1a xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.

Thuét ngit "heteroxycloalkyl," dugc st dung mdt minh hodc két hop v6i cac thuat
ngit khac, d& cap dén hé vong hodc vong khong thom, ma c6 thé thy v chira mot hodc nhiéu
nhom alkenylen la mot phan ctia cAu trac vong ndy, ma co it nhAt mot thanh phan vong 1a
nguyén tir khac loai doc lap duge chon tur nito, luu huynh, oxy va phospho, va ¢6 4-10
thanh phan vong, 4-7 thanh phan vong, hodc 4-6 thanh phan vong. Pugc bao gbm trong
thuét ngit “heteroxycloalkyl” 1a cac nhém heteroxycloalkyl mot vong ¢6 4, 5, 6 va 7 canh.
Céac nhém heteroxycloalkyl c6 thé bao gbdm céc h¢ vong mot hodc hai vong (vi du, ¢6 hai
vong ngung tu hodc c6 lién két cau ndi). Theo mdt s6 phuong an, nhom heteroxycloalkyl
] nhém mdt vong ¢6 1, 2 hodc 3 nguyén ti khac loai doc lép dugc chon tir nito, luu huynh
va oxy. Cac nguyén tir cacbon va nguyén tir khac loai tao vong ctia nhom heteroxycloalkyl
6 thé 1a tuy y duoc oxy hoa dé tao ra nhom oxo hodc sulfido hodc lién két dugc oxy hoa
khac (vi du, C(0), S(0), C(S) hodc S(O), N-oxit v.v.) hodc nguyén ti nito ¢ thé dugc tao
cAu tra bac bbn. Heteroxycloalkyl co thé dugc gin thong qua nguyén tir cacbon tao vong
hodc nguyén tt khéc loai tao vong. Theo mot s6 phuong 4n, nhom heteroxycloalkyl chira
tir 0 dén 3 lién két doi. Theo mot sd phuwong an, nhom heteroxycloalkyl chta tir 0 dén 2
lién két d6i. Ciing dugc bao gdm trong dinh nghia vé heteroxycloalkyl 1a céac gbc ma c6
mdt hodc nhidu vong thom dugc ngung tu (ac la, ¢ lién két chung véi) v6i vong
heteroxycloalkyl, vi du, cac din xuit benzo hoic thienyl cta piperidin, morpholin, azepin,
v.v.. Nhom heteroxycloalkyl chira vong thom ngung tu ¢o thé duoc gin qua nguyén tit tao
Véngbétkybaogénlnguyént&taovbngcﬂavbngthonlngungtu.Cﬁcviduvécécnhénl
heteroxycloalkyl bao gdm azetidinyl, azepanyl, dihydrobenzofuranyl, dihydrofuranyl,
dihydropyranyl,  dihydrobenzodioxinyl, benzodioxinyl, — morpholino,  3-oxa-9-
azaspiro[5.5]Jundecanyl, 1-oxa-8-azaspiro[4.5]decanyl,  piperidinyl, piperazinyl,
oxopiperazinyl, pyranyl, pyrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl,
1,2,3,4-tetrahydroquinolinyl, tropanyl, va thiomorpholino.

-58-



39216

O céc doan nhét dinh, cac dinh nghia hodc cac phuong 4n vé cac vong dic thu (vi
du, vong azetidin, vong pyridin, v.v.). Trir khi dugc quy dinh khac, cac vong nay cé thé
dugc gén voi thanh phin vong bt ky véi diéu kién rang héa tri ctia nguyén tir khong phai
bi vuot qua. Vi dy, vong azetidin ¢o thé dugc gin & vi tri bét ky ctia vong, trong khi vong
azetidin-3-yl duoc gin & vi tri 3.

Céc hop chét duge mo ta trong ban mo ta nay c6 thé 1a bét ddi xtung (vi du, c6 mot
hodc nhidu tim 1ap thd). Tét ca céc chit ddng phan 1ap thé, nhu cac chit dong phan doi anh
va céc chit ddng phan khong déi quang, dwoc du dinh trir khi duge quy dinh khéc. Cac
hop chit theo séng ché ma chra nguyén tt cacbon duoc thé bat dbi xtmg c6 thé duge tach
& cac dang raxemix hodc quang hoat. Cac phuong phap dé didu ché cac dang quang hoat
tir cac vt lidu ban dAu bat hoat quang hoc 12 dugc biét trong linh vuc nay, nhu bang phuong
phap phan giai hdn hgp raxemic hodc bing phuong phap téng hop 1ap thé chon loc. Nhiéu
chét dong phan di hinh cta olefin, céc lién két doi C=N va cac dang tuong tu ciing c thé
c6 mat trong cac hop chit dugc md ta trong ban md ta nay, va tht ca cac chit ddng phan
bén nay duoc dy dinh trong sang ché. Céc chét dong phan hinh hoc cis va trans cua céc
hop chét theo séng ché duoc mo ta va co thé dugc tach dudi dang hdn hop cua céc chét
ddng phan hogc dudi cic dang ddng phén da tach.

Phuong phéap phan giai cac hdn hop raxemic cuia cac hop chét c¢6 thé dugc thuc hién
bang phuong phap bat ky trong s cac phuong phap da biét trong linh vuc nay. Mot phuong
phap bao gdm tai két tinh phan doan bang cach st dung axit phan giai bt d6i ma 12 axit
hitu co tao mudi, quang hoat. C4c tdc nhan phén giai thich hop cho cac phuong phép tai
két tinh phan doan 13, vi du, cac axit quang hoat, nhu cac dang D va L cua axit tartaric, axit
diaxetyltartaric, axit dibenzoyltartaric, axit mandelic, axit malic, axit lactic hodc cac
camphorsulfonic quang hoat khac nhau nhu axit B-camphorsulfonic. Cac tdc nhan phén
giai khéc thich hgp cho cac phuong phép tai két tinh phan doan bao gdm cic dang tinh
khiét 1ap thé cua a-metylbenzylamin (vi du, cac dang S va R, hodc cac dang tinh Kkhiét
khong ddi quang), 2-phenylglycinol, norephedrin, ephedrin, N-metylephedrin,
xyclohexyletylamin, 1,2-diaminoxyclohexan va cac dang tuong tu.

Phuong phap phén giai céac hdn hgp raxemic ciing c6 thé duge thuc hién bang ria

giai trén cot dugc nhdi cac chat quang hoat (vi du, dinitrobenzoylphenylglyxin). Thanh
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phan dung mdi ria giai thich hop c6 thé dugc xac dinh bdi nguoi co hidu biét trung binh
trong linh vuc nay.

Theo mot sé phuong 4n, cac hop chit theo sang ché c6 cu hinh (R)-. Theo cac
phuong an khac, cic hop chét c6 cdu hinh (S). Trong cac hop chét v6i nhiéu hon mdt tAm
bét d6i xng, mdi tAm trong s6 cac tam bét dbi ximg trong hop chét c6 thé 12 doc 1ap 1a(R)
hoic (), trir khi dugce quy dinh khac.

Céc hop chét theo séng ché ciing bao gdm cac dang chit hd bién. Céc dang chit hd
bién 13 két qua ciia viéc hodn dbi lién két don bing lién két doi lién ké cung véi su di
chuyén ddng thoi cua proton. Cac dang chit hd bién bao gdm cic chat hd bién di bién
proton ma 1a c4c trang théi proton héa c6 cung cdng thirc thuc nghiém va tdng dién tich.
Céc chét hd bién di bién proton vi du bao gbm céc cip doi keton — enol, cac cdp doi amit
- axit imidic, cdc cip d6i lactam — lactim, cdc cdp doi enamin — imin, va cac dang hinh
khuyén trong d6 proton co thé chiém hai hoic nhiéu vi tri ctia hé di vong, vi du, 1H- va
3H-imidazol, 1H-, 2H- va 4H- 1,2,4-triazol, 1H- va 2H- isoindol va 1H- va 2H-pyrazol.
Céc dang chit hd bién c6 thé & trang thai can bang hoic bi chin khong gian & mot dang
béi su thé thich hop.

Céc hop chit theo séng ché ciing ¢6 thé bao gbm tat ca cac ddng vi clia cdc nguyén
tir ¢o trong cac chét trung gian hodc céc hop chét cudi. Cac dong vi bao gbm cac nguyén
t ¢6 cing sb nguyén t&r nhung khac nhau vé s6 khdi. Vi duy, cac déng vi cua hydro bao
gbm triti va doteri. Mot hodc nhiéu nguyén ti céu tao ctia cac hop chit theo sang ché c6
thé duoc thay thé hodc duge thé bing cac dong vi clia cac nguyén tir phong phu trong tu
nhién ho#c khong ty nhién. Theo mét sb phuong 4n, hop chét bao gdm it nhéit mot nguyén
tir doteri. Vi dy, mot hodc nhidu nguyén tt hydro trong hop chét theo sang ché c6 thé duoc
thay thé hodc dugc thé bang doteri. Theo mot s6 phuong 4n, hop chét bao gébm hai nguyén
tir doteri hodc nhiéu hon. Theo mot s6 phuong an, hop chét bao gﬁ”)m 1,2,3,4,5,6,7,8,
9, 10, 11 hodc 12 nguyén tir doteri. Cac phuong phap tdng hop dé dua cac ddng vi vao céac
hop chét hiru co duge biét trong linh vic nay.

Thuét ngtt, "hop chét," nhu duoc st dung trong ban md ta nay c6 nghia la bao g6m
tht ca cac chit ddng phan lap thé, cac chit ddng phan hinh hoc, cac chét hd bién va céc

ddng vi ¢ cac cAu trac duoc néu. Thuat ngit ndy cling c6 nghia la chi cac hop chat theo
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sang ché, bat ké cach ching duoc diéu ché, vi du, bang phuong phap tbng hop, qua quy
trinh sinh hoc (vi du, trao ddi chét hodc chuyén héa enzym), hodc két hop ctia ching.

TAt ca cac hop chét, va cac mudi dugc dung ctia nd, cd thé dugc phat hién cung vé1i
cac chat khac nhu nude va cac dung moi (vi du, cac hydrat va cic solvat) hodc ¢o thé duoc
tach. Khi & trang thai ran, cac hop chit dugc md ta trong ban mo ta ndy va cic mudi cua
chiing c6 thé co nhidu dang khac nhau va c6 thé, vi du, & dang céc solvat, bao gdm cac
hydrat. Céac hop chét c6 thé & dang trang thai ran bat ky, nhu da hinh hodc solvat, nhu vay
trir khi ¢6 quy dinh rd rang khdc, chi dan trong ban mo ta nao vé cac hop chat va cic mudi
cta chung sé& dugc hiéu 12 bao gdm dang trang thai ran bat ky ctia hop chét nay.

Theo mot s6 phuong an, cac hop chét theo sang ché, hoic cac mubi ctia chung, vé
co ban duoc tach. Thut ngit "vé co ban dugc tach" c6 nghia 12 hop chét it nhét dugc tach
mot phﬁn hodc vé co ban dugc tach tir moi truong trong d6 n6d duge tao thanh hodc duoc
phat hién. Tach mot phén ¢6 thé bao gém, vi du, hop chit dugc 1am giau trong cac hop
chit theo sang ché. Viéc tach déng ké c6 thé bao gdm céc ché phdm chtra it nhit khoang
50%, it nhit khoang 60%, it nhét khoang 70%, it nhét khoang 80%, it nhit khoang 90%,
it nhat khoang 95%, it nhét khoang 97%, hodc it nhét khoang 99% trong lugng cuia cac
hop chit theo sang ché, hosic mudi ctia ching.

Cum tir "dugc dung" dugc st dung & day chi cac hop chét, cac vat lidu, cac ché
pham va/hoic céc dang lidu ma trong pham vi danh gia y khoa hop 1y, thich hop cho viée
st dung tiép xtic v6i cdc md clia con ngudi va cac dong vat ma khong gay ra phan tmg doc
tinh, kich Urng, di tng qua muc, hodc vin dé hozc bién ching khéc, twong xtng véi ty 1¢
loi ich/rti ro hop ly.

Céc thuat ngit, "nhiét dd méi truong" va "nhiét do trong phong," nhu dugc sir dung
trong ban mo ta nay, dugc hiéu trong linh vuc nay, va néi chung dé cap dén nhiét do, vi
du, nhiét 4o phan ung, 1a khodng nhiét d6 cua phong trong do6 phan tng duoc thyc hién,
vi du, nhiét dd tir khoang 20 °C dén khoang 30 °C.

Sang ché ciing bao gbm céc mubi dugce dung cua cac hop chit dugc md ta trong ban
mo ta nay. Thudt ngilt "cac mubi duoc dung" dé cap dén cac din xuét ctia cac hop chét theo
sang ché trong d6 hop chét gbc duoc bién ddi bang cach chuyén hoa 1a gbc axit hodc bazo
hién c6 thanh dang mubi ciia n6. Cac vi du vé cac mudi duge dung bao gbm, nhung khong

gi¢i han 6, cac muoi khoang hogc muéi cia axit hitu co cla cac goc bazo nhu cac amin;
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cac mudi kim loai kiém hodc mudi hitu co cua cac gbc axit nhu céc axit carboxylic; va cac
mudi twong tu. Cac mubi duoc dung theo sang ché bao gdm cac mubi khong doc ctia hop
chét géc dugc tao ra, vi du, tir axit vo co hodc hitu co khong doc. Cac mudi duge dung
theo sang ché co thé dugc tong hop tir hop chét gbc chira gbc axit hodc bazo bang céc
phuong phép héa hoc théng thuong. Noi chung, cac mudi ndy c6 thé dugc didu ché bang
cach cho cac dang axit hodc bazo ty do cua cac hop chét nay phan ung véi lugng theo hé
sd ty lugng cua axit hodc bazo thich hop trong nude hodc trong dung moi hitu co, hodc
trong hdn hop gdm ctia ca hai; n6i chung, cac moi truong khdng nudce nhu ete, etyl axetat,
ruou (vi dy, metanol, etanol, iso-propanol hogc butanol) hodc axetonitril (MeCN) la duoc
wu tién. Céac danh sach cac mudi thich hop duge tim thdy trong tai liéu Remington's
Pharmaceutical Sciences, xut ban 1an thir 17, (Mack Publishing Company, Easton, 1985),
trang 1418, Berge va cong sw, J. Pharm. Sci., 1977, 66(1), 1-19 va trong tai liéu Stahl va
cong sw, Handbook of Pharmaceutical Salts: Properties, Selection, and Use, (Wiley,
2002). Theo mot s6 phuong 4n, céc hop chét dugc md ta trong ban md ta nay bao gbm cac

dang N-oxit.

II.  Tong hop

Céc hop chét theo sang ché, bao gdm céc mubi cia ching, co thé dugc diéu ché
bang cach st dung cac ky thuat tdng hop hitu co da biét va c6 thé duge tong hop theo con
duong bét ky trong s& nhidu con dudng téng hop c6 thé c6, nhu cac con dudng trong cac
So d6 dudi day.

Céc phan Ung dé diéu ché cac hop chét theo sang ché co thé dugc thuc hién trong
cac dung méi thich hgp ma co thé dugc ngudi co hiéu biét trung binh trong linh vuc tong
hop hitu co nay chon mot cach dé dang. Cac dung moi thich hop ¢o6 thé vé co ban khong
phan tng véi cac vt li¢u ban dAu (cac chét phan tmg), cac chét trung gian hodc cac san
phim & céc nhiét do ma & d6 cac phan tmg duoc tién hanh, vi du, cdc nhiét do ma 6 thé
nim trong khoang tir nhiét do dong lanh ctia dung moi dén nhiét do soi ctia dung moi. Phan
ung da cho co thé dugc thuc hién trong mot dung mdi hodc hén hop cua nhiéu hon mot
dung moi. Tuy thudc vao bude phan ung cu thé, cac dung mdi thich hop cho bude phan

ung cu thé c6 thé duge ngudi co hiéu biét trung binh trong linh vuc nay chon.
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Viéc didu ché céac hop chét theo sang ché co thé bao gé)m viéc bao vé va khir bao
vé cac nhom héa hoc khéc nhau. Nhu cAu vé viéc bao vé va khir bao vé, va viéc lya chon
cac nhom bao vé thich hop, c6 thé duge ngudi ¢6 hiéu biét trung binh trong linh vuc nay
dé dang xac dinh. Héa hoc vé cac nhom bao vé dugc mo ta trong tai lidu, vi du Kocienski,
Protecting Groups, (Thieme, 2007); Robertson, Protecting Group Chemistry, (Oxford
University Press, 2000); Smith va cong su, March's Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, xuét ban 1an tht 6 (Wiley, 2007); Peturssion va
cong su, "Protecting Groups in Carbohydrate Chemistry," J. Chem. Educ., 1997, 74(11),
1297; va Wuts va céng su, Protective Groups in Organic Synthesis, xuét ban 1an thi 4,
(Wiley, 20006).

Céac phan ng co thé dugc giam sat theo phuong phap thich hop bat ky dugc biét
trong linh vuc ndy. Vi du, su tao thanh san pham c6 thé 1a dugc giam sat bang phuong tién
quang phd, nhu phd cong huéng tir hat nhan (vi du, "Hhogc P°C), phd hdng ngoai, do quang
ph (vi du, UV-kha kién), phd khéi hodc bing phuong phap sic ky nhu sic ky 16ng hidu
nang cao (HPLC) hodc sic ky 16p mong (TLC).

Céc So dd dudi day dua ra huéng din chung vé viéc didu ché cac hop chit theo
sang ché. ngudi c6 hiéu biét trung binh trong linh vyc nay s& hiéu rang cic phuong phép
didu ché dugc thé hién cac So dd nay ¢6 thé dugc thay ddi hode toi huu hda bang cach su
dung kién thtrc chung trong héa hoc hitu co dé didu ché cac hop chat khac nhau theo sang
ché.

Céc hop chit c¢6 cong thirc (I) c6 thé dugc diéu ché, vi du, bang cach st dung quy
trinh nhu duge minh hoa trong cac So do 1-3.

Hop chét c6 cong thirc 1-7 ¢6 thé duoc tdng hop biang cach st dung quy trinh duge
thé hién trong So' @6 1. Phan tng lién hop chéo duge xtc tdc boi paladi cua amin thom
duoc thé halo 1-1 vé6i chét lién hop thich hop 1-2 (trong d6 M 1a, vi du, -B(OH)2) dudi cac
didu kién chuén (nhu phan ting lién hop Suzuki, vi du, v6i sy ¢6 mét cia chét xuc tac paladi
va bazo thich hop) co6 thé tao ra hop chit 1-3. Phan ung cia amin thom 1-3 v6i axit c6
cong thitc 1-4 bing cach sir dung chét lién hop nhu, nhung khong bi gidi han &, HATU ¢6
thé tao ra amit 1-5, ma c6 thé duogc khir bao vé dudi cac diéu kién axit (vi du, axit clohydric

hodc axit trifloaxetic) dé tao ra amin 1-6. Nhoém R’ ¢6 thé duoc dua vao bang phan tmg
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alkyl hoa truc tiép voi alkyl halogenua hodc phan tmg alkyl hoa khur vdi aldehyt hoac keton
thu duge san phim mong mubn c6 cong thirc 1-7.

So do 1

/Y1 NBoc

RY HOW)QY (R%)n R /Y1 NBoc
\)\( Cy -M Cy W j(LC)YZ‘ RS,
|
y

X ‘XZ X3 1-4
11 1-3 15
A N\
khur bao vé N=Y! N Alkyl hoéa khtr R N<’>Y\1 , ﬁ—R?
|
X! X2X3 hogc N-alkylhéa ~ Xl2X* O
1-6 1.7

Céch khéc, hop chit c6 cong thire 2-7 ¢6 thé duoc tdng hop bang cich st dung quy
trinh dugc thé hién trong So d6 2. Phan tmg clia amin thom dugc thé halo 2-1 véi este co
cong thirc 2-2 v6i sy c6 mit clia bazo thich hop nhu, nhung khong bi gidi han &, kali zert-
butoxit hodc natri hydrit c6 thé tao ra amit 2-3. Nhom bao vé Boc trong hop chét 2-3 co
thé duoc loai bé dudi cac diéu kién axit (v du, axit clohydric hodc axit trifloaxetic) dé tao
ra amin tu do c6 cong thic 2-4. Vong Cy ¢d thé dua vao bang phan tng lién hop chéo hop
chit 2-4 v6i chét lién hop thich hop 2-5 (trong d6 M 14, vi du, -B(OH)2) dudi cac diéu kién
chuin (nhu phan tng lién hgp Suzuki, vi du, v6i sy c6 mat cua chét xuc tac paladi va bazo
thich hop) thu dugc hop chét c6 cong thirc 2-6. Cudi cung, nhém R7 ¢6 thé dugc dua vao
bing bang phan tmg alkyl hoa truc tiép voi alkyl halogenua hodc phan ng alkyl hoa khr

v6i aldehyt hodc keton thu dugc san pham mong mudn c6 cong thirc 2-7.
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So do 2
6(1 NBoc
2.\ 5 / \
W Rom* R G PR e
27 2
OY R e AN AT R
XL . x3 — |
X2 22 X1 x3 X1X2X3 o]
2-1 2-3 24
o _y! NH  Alkyl héa khur 0 N NR
Cy -M R H NO\YZ _/’\ 5 y R O Y2 _K 5
e Cng/N\”//\Z/ (R, - O AN (R%),
2.5 | 9 . |
3 hodc N-alkyl hoa X1 ,X* 0
X
2-6 2.7

Este ¢6 cong thirc 3-3 ¢ thé dugc tong hop bang cach st dung quy trinh duoc thé
hién trong So' dd 3. Nhém amin tu do trong hop chit 3-1 ¢6 thé dugc bao vé bang Boc thu
dugc hop chét ¢6 cong thirc 3-2. Hop chét 3-2 ¢6 thé duoc loai proton bang bazo manh
nhu, nhung khong bi gidi han &, n-butyl lithi hogc lithi bis(trimetylsilyl)amit dé tao ra chat
trung gian aryl lithi twvong Ung, ma c6 thé phan (mg tiép v6i cloroformat hogc cacbon dioxit

thu dugc este hodc axit mong mudn c6 cong thirc 3-3.

So d6 3
N2 AN H (Boc)z N=Y! \N Boc carbonyl hoa N @Y\1 2)&800
@ Y2_/\ 5) Q/YZ_/ (Rs)n > RO Z/Y (R5)n
34 3-2 © 33

Hop chit ¢6 cong thic 4 ¢6 thé duoc tong hop theo cac quy trinh tbng hop néu trong
cac So dd 1-3, br:ing cach st dung céc vat liéu ban dau thich hop.

R6
/—N
/
R® N2,
H 2N
Cy\‘)\(Nm/Q/Y (R5)
|
1 3
XX 0
4

III.  Cdch sur dung cdc hop chit
Céc hop chét theo séng ché nay c6 thé tc ché hoat tinh cta su tuong tac
protein/protein PD-L1/PD-1 va, vi vAy, 1a hitu ich trong viéc diéu tri cac bénh va 161 loan

gan lién v&i hoat tinh cua PD-1 va céac bénh va réi loan gan lién vi PD-L1 bao gdbm ca su
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tuong tac ctia n véi cac protein khac nhu PD-1 va B7-1 (CD80). Thuén loi 1a, cac hop
chét theo sang ché nay chimg minh d¢ hiéu nghiém t6t hon va céc bién dang vé do an toan
va doc tinh thuén lgi & cdc nghién ciru vé dong vat. Theo cac phuong an nhét dinh, cac hop
chét theo sang ché nay, hoic céc mudi dugc dung hodc cac chit dong phan 1ap thé cla
chting, 1a hitu ich cho muyc dich cho dung tri liéu dé tang cuong, kich thich va/hodc 1am
tang tinh mién dich & bénh ung thu hodc tinh trang lay nhiém man tinh, bao g@)m ca viéc
ting cuong dap Ung d6i v6i qua trinh chung ngira. Theo mot sb phuong 4n, sang ché nay
dé xuét phuong phap tc ché hodc chen su twong tac protein/protein PD-L1/PD-1. Phuong
phap nay bao gdm viéc cho ca thé hoic bénh nhan dung hop chit c¢6 Cong thirc (I) hodc
cong thuc bét ky trong s6 cac cong thirc nhu dugc md ta trong ban md ta nay hodc trong
s6 hop chat nhu duoc liét ké & mot diém bét ky trong s6 cac diém yéu cAu bao hd va duoc
mo t4 trong ban md ta nady, hodc mubi duge dung hodc chit ddng phan lap thé ctia n6. Cac
hop chat theo sang ché nay c6 thé dugc st dung chi mdt minh, & dang két hop véi cac chét
khac hodc céc liéu phap hodc ¢ dang chét phu tro hodc chét phu trg trude dung cho viée
diéu tri cac bénh hodc rbi loan, bao gém c4 ung thu hodc cac bénh lay nhiém. Ddi véi cac
cach stt dung dugc mé ta trong ban mo ta nay, hop chét bat ky trong sb cac hop chét theo
sang ché, bao gdm ca phuong an bét ky trong sb cac phurong an ctia ching, c6 thé dugc str
dung.

Cac hop chét theo sang ché nay trc ché su twong tac protein/protein PD-L1/PD-1,
dem lai su chen con dudng PD-1. Qua trinh chen PD-1 ¢6 thé tang cuong dap Ung mién
dich dbi véi cac té bao ung thu va cac bénh lay nhiém & dong vat c6 va, bao gdm ca con
nguoi. Theo mot ) phuong an, sang ché nay dé xuét su diéu tri ca thé hodc bénh nhan in
vivo bang céach st dung hop chét c6 Cong thirc (I) hodc mudi hodc chit ddng phan 1ap thé
cla nd sao cho sy ting trudng cua cac khéi u ung thu dugce e ché. Hop chit c6 Cong thie
(I) hodc c6 cong thirc bat ky trong s cac cong thire nhu duge mo ta trong ban md ta nay,
hodc hop chét nhu duge lidt ké & mot didm bt ky trong sé céc diém yéu cau bao ho va
dugc mo ta trong ban md ta nay, hodc mudi hodc chét ddng phan 1ap thé cua no, co thé
duoc st dung dé trc ché sy ting truéng cua cac khdi u ung thu. Theo cach khéc, hop chét
c6 Cong thuc (I) hodc c6 cong thire bat ky trong sb cac cong thirc nhu duge mo ta trong
ban mo ta nay, hodc hop chit nhu dugc liét ké & mot diém bét k¥ trong sb cac diém yéu

ciu bao ho va dugc md ta trong ban md ta nay, hodc mudi hodc chat dong phan lap thé cia
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nd, c6 thé duge sir dung chung véi cac chét khac hodc cdc phuong phap diéu tri bénh ung
thu tiéu chudn, nhu duoc md ta dudi diy. Theo mot phuong an, sang ché nay dé xuét
phuong phép ¢ ché su ting trudng clia cac té bao khéi u in vitro. Phuong phép nay bao
gbm viéc cho cac té bao khéi u in vitro tiép xuc véi hop chit c6 Cong thire (I) hodc ¢
cong thue bét ky trong s6 cac cong thire nhu duge mo ta trong ban mo ta nay, hodc trong
s6 hop chét nhw duge liét ké & mot diém bat ky trong sé céc diém yéu cau bao ho va duge
mo ta trong ban mo ta nay, hodc trong s6 mubi hogc chit ddng phan 13p thé cta nd. Theo
mot phuong an khac, sang ché nay dé xut phuong phép tc ché su tang truéng cla cac té
bao khéi u & ca thé hoic bénh nhan. Phuong phap nay bao gdm viéc cho ca thé hodc bénh
nhan cin dén viéc didu tri ding lugng hitu hiéu v& mit tri liéu ctia hop chét c6 Cong thirc
(I) hodc c6 cong thirc bét ky trong sb cac cong thirc nhu duge mo ta trong ban mo ta nay,
hoic trong s6 hop chit nhu dugc liét ké & mot diém bat ky trong sb cac diém yéu ciu bao
ho va dugc md ta trong ban mo ta nay, hodc mubi hodc chat ddng phan 1ap thé ciia no.

Theo mdt s6 phuong 4n, dugc d@é xuét trong ban md ta nay 1a phuong phap diéu tri
bénh ung thu. Phuong phap nay bao gbm viéc cho bénh nhén cAn dén viéc diu tri, dung
lugng hitu hiéu v& mit tri liéu cua hop chét c6 Cong thirc (I) hodc cong thirc bét ky trong
sb cac cong thirc nhu duge md ta trong ban mo ta nay, hop chét nhu duoc liét ké & mot
diém bat ky trong sé cac diém yéu cau bao ho va dugc md ta trong ban mod ta nay, hodc
mudi ctia né. Cac vi du vé bénh ung thu bao gdm nhitng loai ma sy tang trudng clia ching
6 thé e ché duge bang cach st dung céc hop chit theo sang ché va cic bénh ung thu
thuong cé tinh dap Ung d6i v6i liéu phap mién dich.

Theo mot s& phuong 4n, sang ché nay dé xuét phuong phap tang cuong, kich thich
va/hodc 1am ting dép tng mién dich & bénh nhan. Phuong phap nay bao gdm viéc cho
bénh nhan can dén viéc diéu tri dung lugng hitu hiéu vé mit tri liéu ctia hop chit c6 Cong
thtre (I) hoac cdng thirc bat ky trong s6 cac cong thirc nhu duge mo ta trong ban mo ta nay,
hop chat nhu dugc liét ké & mot diém bat ky trong sé cac didm yéu cau bao ho va dugc mod
ta trong ban mo ta nay, hodc mudi ctia nod.

Céc vi du vé bénh ung thu ma co thé didu tri dugc bang cach st dung cic hop chat
theo sang ché nay bao gbm, nhung khong chi giéi han ¢, ung thu xuong, ung thu tuy, ung
thu da, ung thu & dAu hodc ¢b, u hic sic t6 4c tinh trong mét hogc da, ung thu tir cung, ung

thu budng trimg, ung thu tryc trang, ung thu & ving hau mon, ung thu da day, ung thu tinh
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hoan, ung thu t&r cung, ung thu biéu md & dng dan trimg, ung thu biéu m6 & ndi mac tr
cung, ung thu ndi mac tir cung, ung thu biéu mo & cb tur cung, ung thu biéu mo & am dao,
ung thu biéu md & 4m hd, bénh Hodgkin, u bach huyét khong Hodgkin, ung thu ¢ thuc
quan, ung thu ¢ rudt non, ung thu & hé théng ndi tiét, ung thu & tuyén giap, ung thu & tuyén
cin giap, ung thu ¢ tuyén thuong than, ung thu mo trung bi & mo mém, ung thu & niéu
dao, ung thu & duong vat, cac bénh bach cdu man tinh hogc cép tinh bao gdm ca bénh bach
cau dang tiy cAp tinh, bénh bach ciu dang tiiy man tinh, bénh bach cau dang nguyén bao
bach huyét cAp tinh, bénh bach cAu bach huyét bao man tinh, khdi u rén & tré em, u bach
huyét bach huyét bao, ung thu & bang quang, ung thu & than hoac niéu dao, ung thu biéu
mb & bé than, khéi tan sinh & hé than kinh trung wong (CNS), u bach huyét CNS nguyén
phat, hién tugng tao mach khdi u, khdi u truc tiy séng, u than kinh dém cuéng nio, u tuyén
yén, ung thu mo trung bi Kaposi, ung thu dang biéu bi, ung thu té bao vay, u bach huyét
té bao T, cac bénh ung thu do kich thich tir mdi truong bao gbm ca nhitng loai do amidng
kich thich, va cac dang Két hop cua céc bénh ung thu da néu. Cac hop chét theo sang ché
ndy cling hitu ich cho viéc didu tri cac bénh ung thu di cin, ddc biét 12 cac bénh ung thu di
can ma biéu hién PD-LI.

Theo mdt sb phurong 4n, cac bénh ung thu c6 thé didu tri duoc bang cac hop chat
theo sang ché nay bao gbém u héc sc t& (vi dy, u hic sic td ac tinh di cin), ung thu than
(vi dy, ung thu bidu mo t& bao trong subt), ung thu tuyén tién liét (vi dy, ung thu biéu md
tuyén tuyén tién liét chai 1on v6i hormon), ung thu vi, ung thu két trang va ung thu phdi
(vi dy, ung thu phéi khong té bao nhd). Ngoai ra, sang ché bao gdm cac bénh 4c tinh tai
phéthoacchmldnrnésuténgnmﬁngcﬁachﬁngcéthéﬁcchéduqcbéngcéd1m&dungcéc
hop chét theo sang ché.

Theo mdt sé phuong 4n, cac bénh ung thu ma c6 thé didu tri duoc bang cach su
dung céc hop chét theo sang ché nay bao gbm, nhung khong chi gi6i han &, cac khéi u rén
(vi du, ung thu tuyén tién liét, ung thu két trang, ung thu thuc quan, ung thu ndi mac tr
cung,ungthu:buéngtr&ng,ungthutﬂkcung,ungthuthén,ungthu:gan,ungthutuy,ung
thu da day, ung thu vi, ung thu phoi, cac bénh ung thu & dau va co, ung thu tuyén gidp, u
nguyén bao than kinh dém, ung thu mo trung bi, ung thu bang quang, v.v.), cac bénh ung
ﬂurrnéu,Cvidu,llbach.huyéu bénh,bach.cﬁu,nhUTbénh.bach.cﬁu.dang;nguyén.béo bach
huyét cdp tinh (ALL), bénh bach cau phat sinh tir tiy xuong cap tinh (AML), bénh bach

-68-



39216

cAu bach huyét bao man tinh (CLL), bénh bach cau phat sinh tr ty xwong man tinh (CML),
DLBCL, u bach huyét té bao 40 nang, u bach huyét khong Hodgkin (bao gdm ca NHL bi
tai phat hodc chai lon va thé nang tai phat), u bach huyét Hodgkin hodc da u tiy) va céc
dang két hop ctia cdc bénh ung thu di néu.

Su chen con dudong PD-1 bang céac hop chét theo sang ché nay cling c6 thé duoc st
dung cho viéc didu trj cac tinh trang lay nhiém nhu céc tinh trang 14y nhim virut, vi khuén,
ném va ky sinh tring. Sang ché nay dé xuit phuong phap didu tri cac tinh trang 1y nhiém
nhu tinh trang 1y nhiém virut. Phuong phap nay bao gbm viéc cho bénh nhén can dén viéc
diéu tri, dung luong hiru hiéu vé mit tri lidu cta hop chét c6 Cong thirc (1) hodc cong thirc
bét ky trong s6 cac cong thirc nhu duge md ta trong ban mo ta nay, hop chét nhu duge liét
ké & mot diém bét ky trong sb cac diém yéu cau bao ho va dugc md ta trong ban mo ta
nay, mudi ctia n6. Céc vi du vé virut gdy ra cac tinh trang lay nhidm c6 thé didu tri dugc
bang cac phuong phap theo sédng ché nay bao gbm, nhung khong chi giéi han ¢, virut gy
suy gidm mién dich & ngudi, virut gy u nhl 6 ngudi, benh cim, cac virut viém gan A, B,
C hoic D, adenovirut, virut ddu mua, céc virut herpes simplex, virut cy bao & nguoi, virut
gy hoi ching ho hép cip tinh ning, virut ebola, va virut bénh soi. Theo mot sb phuong
an, cac virut gy ra cac tinh trang lay nhidm c6 thé didu tri dugc bang cac phuong phap
theo sang ché nay bao gbm, nhung khong chi giéi han &, viém gan (A, B, hodc C), virut
herpes (vi dy, VZV, HSV-1, HAV-6, HSV-II, va CMV, virut Epstein Barr), adenovirut,
virut bénh cim, cac flavivirut, echovirut, rhinovirut, virut coxsackie, cornovirut, virut hgp
bao ho hép, virut quai bi, rotavirut, virut bénh s&i, virut rubella, parvovirut, virut bénh dau
mua, virut HTLV, virut dengue, virut gdy u nhq, virut bénh u mém lay, virut bénh bai liét,
virut bénh dai, virut JC va virut viém ndo do arbovirut.

Sang ché nay d@& xuit phuong phap diéu tri lay nhiém vi khuan. Phuong phép nay
bao gém viéc cho bénh nhan cin dén viéc diéu tri, ding lugng hitu hiéu vé mat tri liéu cua
hop chit c6 Cong thire (I) hodc cong thirc bét ky trong sb cac cong thirc nhu duge mo ta
trong ban md ta nay, hop chit nhu duoc ligt ké & mot diém bt ky trong s6 cac diém yéu
ciu bao hd va dugc md ta trong ban mo ta nay, hodc mudi ctia nd. Cac vi du khong gidi
han vé vi khuédn c6 tinh gay bénh gay ra cic tinh trang lay nhiém c6 thé diéu tri dugc bing
cac phuong phap theo sang ché bao gdm chlamydia, vi khuén sbt mo, vi khuan

mycobacterium, tu cau khuan, lién céu khuan, phé cau khuén, cau khuan mang nao va lau
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cAu khuén, truc khuan klebsiella, truc khuén proteus, truc khuén serratia, truc khudn
pseudomonas, truc khuén legionella, bénh bach hau, truc khuéin salmonella, truc khudn,
bénh ta, bénh udn van, ngd doc thirc an do vi khudn tiét doc t6 botulin, bénh than, bénh
dich hach, hién tuong nhiém xo#n khuén leptospira, va vi khuén bénh Lyme.

Sang ché nay d& xut phwong phép diéu tri c4c tinh trang lay nhiém nim. Phuong
phap nay bao gérﬁ viéc cho bénh nhan cin dén viéc diéu tri, dung lugng hitu hiéu vé mat
trj lidu cta hop chit c6 Cong thirc (I) hodc cong thire bét k¥ trong sd cac cong thirc nhur
duoc mo ta trong ban mo ta nay, hop chét nhu duoc liét ké & mot diém bat ky trong sd cac
diém yéu cau bao hd va dugec mo ta trong ban mo ta nay, hodc mudi cta né. Céac vi du
khong gidi han vé& ndm méc c6 tinh gay bénh giy ra cac tinh trang lay nhidm c6 thé diéu
tri dugc biang cac phuong phdp theo sang ché bao gdm Candida (albicans, krusei, glabrata,
tropicalis, v.v.), Cryptococcus neoformans, Aspergillus (fumigatus, niger, v.v.), Chi
Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma capsulatum.

Sang ché nay dé xuét phuong phép didu tri c4c tinh trang 1y nhiém ky sinh trung.
Phuong phap nay bao gbm viéc cho bénh nhén cAn dén viéc diéu tri, ding lugng hitu hiéu
v& mit tri liéu ctia hop chét c6 Cong thirc (1) hodc cong thirc bét ky trong s6 cac cong thirc
nhu dugc md ta trong ban md ta nay, hop chit nhu duoc liét ké & mot diém bét ky trong
s6 cac diém yéu ciu bao hd va duge md ta trong bin mo ta nay, hodc mudi cia né. Cac vi
du khong gi¢i han vé ky sinh tring gy bénh gdy ra céc tinh trang 1y nhidm c6 thé diéu
tri dugc bang cac phuong phap theo sang ché bao gdm Entamoeba histolytica, Balantidium
coli, Naegleriafowleri, Acanthamoeba sp., Giardia duong ruot, Cryptosporidium sp.,
Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei,
Trypanosoma cruzi, Leishmania ndi tang, Toxoplasma gondi, va Nippostrongylus
brasiliensis.

Cac thuat nglt “ca thé” hodc “bénh nhan”, dugc su dung thay thé cho nhau, dugc
dung dé chi dong vat bat ky, bao gém ca dong vat co vu, tdt hon, néu 1a chudt nhit, chudt
céng, cac dong vat gam nhim khac, thd, cho, meo, lgn, gia stc, ciru, ngua, hodc dong vat
linh truéng, va tdt hon ¢, néu 13 con nguoi.

Cum tir “lugng hitu hiéu vé mit tri liéu” duge dung dé chi luong cua hop chét ¢co

hoat tinh hodc dugc chit ma tao ra dép ung sinh hoc hodc dap tmg y hoc & mo, hé théng,
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dong vat, ca thé hodc con ngudi ma dang dugce tim kiém boi nha nghién cltu, bac si thi y,
bac sT y khoa hoic thdy thudc 14m sang khéc.

Nhu dugce st dung trong ban mo ta nay, thuat ngit “qua trinh didu tri” hodc “su diéu
tri” dugc dung dé chi mot hodc nhiéu tac dung trong sb cac tac dung 1a (1) tc ché bénh; vi
du, e ché bénh, tinh trang hodc 161 loan & ca thé ma dang trai qua hodc thé hién bénh hoc
hodc triéu ching hoc cua bénh, tinh trang hodc 16i loan (térc 14, kim ham sy phat trién thém
ctia bénh hoc va/hoic triéu ching hoc); va (2) 1am thuyén giam bénh; vi du, lam thuyén
giam bénh, tinh trang hodc rdi loan & c4 thé ma dang trai qua hodc thé hién bénh hoc hodc
triéu chirng hoc ctia bénh, tinh trang hodc rdi loan (e 13, déy 1ui bénh hoc va/hodc triéu
ching hoc) nhu lam giam murc do trdm trong ctia bénh.

Theo mdt sd phuong 4n, cac hop chét theo sang ché 13 hiru ich trong viéc phong
ngtra hodc lam giam nguy co phat trién bénh bét ky trong sb cac bénh dugc vién dan trong
ban md ta nay; vi du, phong ngira hodc lam giam nguy co phat trién bénh, tinh trang hodc
r6i loan & ca thé ma c6 thé c6 xu hudng bi bénh, tinh trang hodc r6i loan nhung chua trai

qua hodc thé hién bénh hoc hoic triéu chitng hoc ctia bénh.

Céc lidu phap két hop

C6 thé tac dong dén sy ting trudng va sbéng sot clia té bao ung thu bang nhiéu con
dudng truyén tin hiéu. Vi vdy, that la hitu fch khi két hop céc chat e ché thu
thé/protein/enzym khac nhau, biéu hién céc uu tién khac nhau & cac dich ma chung diéu
bién céc hoat tinh cua cac dich nay, dé diéu tri cac tinh trang nhu vay. Viéc hudéng dich
dén nhidu hon mdt con dudng truyén tin hidu (hoic nhiéu hon mot phén tir sinh hoc lién
can dén con duong truyén tin hiéu da cho) c6 thé 1am giam kha nang xay ra su khang thude
phat sinh ¢ quén thé té bao, va/hoic lam giam ddc tinh cla sy diéu tri.

Céc hop chét theo sang ché nay c6 thé dugc st dung & dang két hop v6i mot hodc
nhidu chét trc ché thu thé/protein/enzym khac dung cho viéc diéu tri cac bénh, nhu ung thu
hoc céc tinh trang l1ay nhiém. Céc vi du vé bénh ung thu bao gdm céc khéi u ran va cac
khdi u 16ng, nhu céc bénh ung thu méau. Céc vi du vé tinh trang 14y nhiém bao gbm tinh
trang 1y nhiém virut, 18y nhidm vi khuén, céc tinh trang 1ay nhiém nam hoic c4c tinh trang
lay nhiém ky sinh tring. Vi dy, cac hop chit theo sang ché nay c6 thé duoc két hop véi

mdt hogc nhiéu chét rc ché cla cac kinaza dung cho viée diéu tri bénh ung thu sau day:
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Aktl, Akt2, Akt3, TGF-BR, PKA, PKG, PKC, CaM-kinaza, phosphorylaza kinaza,
MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3, HER4, INS-R, IGF-IR, IR-R,
PDGFaR, PDGFBR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4, flt-1, FGFR1, FGFR2,
FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FL13, VEGFR/FIt2, Flt4,
EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck, Fegr, Btk, Fak, SYK, FRK,
JAK, ABL, ALK va B-Raf. Theo mt sé phuong én, cac hop chét theo séng ché nay co thé
duoc két hop véi mot hodc nhiéu chat trong s6 cac chat e ché dung cho viéc didu tri bénh
ung thu hodc céc tinh trang lay nhiém duéi day. Céac vi du khong gidi han vé& chit tc ché
ma c6 thé dugc két hop véi cac hop chét theo sang ché nay dung cho viéc didu tri bénh
ung thu va céc tinh trang lay nhiém bao gdm chét trc ché FGFR (FGFR1, FGFR2, FGFR3
hodc FGFR4, vi du, INCB54828, INCB62079 va INCB63904), chét tc ché JAK (JAK1
va/hoiic JAK2, vi du, ruxolitinib, baricitinib hogc INCB39110), chét e ché IDO (vi du,
epacadostat va NLG919), chét tc ché LSD1 (vi du, INCB59872 va INCB60003), chét trc
ché TDO, chit tre ché PI3K-delta (vi du, INCB50797 va INCB50465), mot chat uc ché
PI3K-gamma nhu chét tc ché chon loc PI3K-gamma, chét trc ché Pim, chét trc ché CSFIR,
TAM cua cac thu thé tyrosin kinaza (Tyro-3, Axl, va Mer), chét e ché hién tuong tao
mach, chét tc ché thu thé interleukin, cac chét trc ché thanh vién ho mién dau tan cung phu
va mién bromo (vi du, céc chit @c ché mién bromo hodc céc chit tc ché BET nhu
INCB54329 va INCB57643) va chit déi khang thu thé adenosin hodc cac dang két hop
cua chung.

Céc hop chét theo séng ché nay co thé duoc st dung & dang két hop v6i mot hodc
nhidu chit tre ché didm kiém soat mién dich. Céc chét i ché diém kiém soat mién dich
lam vi du bao gdm chit tc ché chdng lai c4c phan ti diém kiém soat mién dich nhu CD27,
CD28, CD40, CD122, CD96, CD73, CD47, 0X40, GITR, CSF1R, JAK, PI3K delta, PI3K
gamma, TAM, arginaza, CD137 (con duoc goi 12 4-1BB), ICOS, A2AR, B7-H3, B7-H4,
BTLA, CTLA-4, LAG3, TIM3, VISTA, PD-1, PD-L1 va PD-L2. Theo mot s6 phuong an,
phén tir diém kiém soat mién dich nay 1a phéan tir diém kiém soat kich thich dugc chon lya
tir CD27, CD28, CD40, ICOS, 0X40, GITR va CD137. Theo mot s6 phwong 4n, phén tir
diém kidm soat mién dich 12 phan tir didm kiém soat e ché dugc chon lya tir A2AR, B7-
H3, B7-H4, BTLA, CTLA-4, IDO, KIR, LAG3, PD-1, TIM3, va VISTA. Theo mdt sb

phuong an, céc hop chét duoc dé xuit trong ban mo ta nay c6 thé duoc sir dung & dang két
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hop v6i mot hodc nhiéu chét duoc chon lva tir chét rc ché KIR, chét tc ché TIGIT, chét
tre ché LAIR1, chét tre ché CD160, chét tc ché 2B4 va chét e ché TGFR beta.

Theo mot s6 phuong 4n, chét trc ché ciia phan tir diém kiém soat mién dich 12 khang
thé khang PD1, khéng thé khang PD-L1, hogc khéng thé khang CTLA-4.

Theo mot sé phuong 4n, chét e ché cta phan tir diém kiém soat mién dich nay 1a
chit Gre ché ctia PD-1, vi dy, khang thé don dong khang PD-1. Theo mot s6 phuong 4n,
khang thé don dong khéng PD-1 nay 14 nivolumab, pembrolizumab (con dugc goi la MK-
3475), pidilizumab, SHR-1210, PDRO01, hoac AMP-224. Theo mot sb phuong an, khang
thé don dong khang PD-1 nay la nivolumab hodc pembrolizumab. Theo mot s6 phuong
4n, khang thé khang PD1 nay la pembrolizumab. Theo mot s6 phuong 4n, khang thé khang
PD-1 nay la SHR-1210.

Theo mdt sd phuong 4n, chét (rc ché cta phan tir diém kiém soat mién dich nay la
chét e ché ctia PD-L1, vi dy, khang thé don dong khang PD-L1. Theo mot s6 phuong an,
khéng thé don dong khang PD-L1 nay 1a BMS-935559, MEDI4736, MPDL3280A (con
dugc goi 1a RG7446), hodic MSB0010718C. Theo mdt s phuong an, khang thé don dong
khéng PD-L1 nay 14 MPDL3280A hodc MEDI4736.

Theo mot sb phuong 4n, chét rc ché ctia phan ti diém kiém soat mién dich nay la
chit tre ché ctia CTLA-4, vi du, khang thé khang CTLA-4. Theo mot s6 phuong 4n, khdng
thé khang CTLA-4 nay la ipilimumab.

Theo mot sb phuong an, chét e ché cua phan tu diém kiém soat mién dich nay 1a
chét e ché ctia LAG3, vi du, khang thé khang LAG3. Theo mot sd phuong 4n, khang thé
khang LAG3 nay 1a BMS-986016 hodc LAG525.

Theo mot sb phuong én, chét rc ché cua phan tir didm kidm soat mién dich nay la
chéit tre ché ctia GITR, vi du, khang thé khang GITR. Theo mot s phuong 4n, khéng thé
khang GITR nay la TRX518 hodc MK-4166.

Theo mot sb phuong an, chét trc ché cta phén tr diém kiém soat mién dich nay la
chét tc ché ciia OX40, vi du, khang thé khang OX40 hodc protein dung hop OX40L. Theo
mot sé phuong én, khang thé khang OX40 nay la MEDI0562. Theo mot s6 phuong 4n,
protein dung hgp OX40L nay 1a MEDI6383.

Céc hop chét theo sang ché nay c6 thé duoc st dung & dang két hop véi mot hodc

nhidu chét dung cho viée diéu tri cac bénh nhu ung thu. Theo mot sb phuong 4n, chét nay
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1a chét alkyl hoa, chét trc ché proteasom, corticosteroit, hodc chéit didu bién mién dich. Céc
vi du v& chit alkyl héa bao gdm xyclophosphamit (CY), melphalan (MEL), va
bendamustine. Theo mdt sé phuong én, chét trc ché proteasom nay la carfilzomib. Theo
mdt s6 phuong 4n, corticosteroit ndy 1a dexametason (DEX). Theo mdt s6 phuong an, chat
didu bién mién dich nay 12 lenalidomide (LEN) hodc pomalidomide (POM).

Céc hop chit theo séng ché nay con c6 thé duoc stir dung & dang két hop véi cac
phuong phap diéu tri bénh ung thu khéc, vi dy, bang liéu phap hoa hoc, liéu phap chiéu xa,
lidu phap duge hudng dich dén khdi u, liéu phap phu trg, liéu phap mién dich hogc phau
thuét. Cac vi du v& lidu phap mién dich bao gdm su diéu tri xytokin (vi du, céc interferon,
GM-CSF, G-CSF, IL-2), liéu phap mién dich CRS-207, vacxin ung thu, khang thé don
dong, chuyén té bao T nhan nudi, liéu phap virut gy tiéu khéi u va céc phan tt nho didu
bién mién dich, bao gém ca chit e ché JAK 1/2 hoic talidomit va céc chét tuong tu. Co
thé cho dung cac hgp chét & dang két hop véi mot hodc nhiu thubc chdng ung thu, nhu
chéit héa tri lidu. Céc chét hoéa tri liéu 1am vi du bao gém chét bat ky trong s6: abarelix,
aldesleukin, alemtuzumab, alitretinoin, allopurinol, altretamin, anastrozole, arsen trioxit,
asparaginaza, azacitidin, bevacizumab, bexarotene, baricitinib, bleomynin, bortezombi,
bortezomib, busulfan trong tinh mach, busulfan qua dudng miéng, calusteron, capecitabin,
carboplatin, carmustin, cetuximab, chlorambucil, cisplatin, cladribin, clofarabin,
xyclophosphamit, cytarabin, dacarbazin, dactinomyxin, dalteparin natri, dasatinib,
daunorubicin, decitabin, denileukin, denileukin diftitox, dexrazoxan, docetaxel,
doxorubicin, dromostanolon propionat, eculizumab, epirubicin, erlotinib, estramustin,
etoposide phosphat, etoposide, exemestan, fentanyl xitrat, filgrastim, floxuridin,
fludarabin, flouraxil, fulvestrant, gefitinib, gemcitabin, gemtuzumab ozogamicin,
goserelin axetat, histrelin axetat, ibritumomab tiuxetan, idarubicin, ifosfamide, imatinib
mesylat, interferon alfa 2a, irinotecan, lapatinib ditosylat, lenalidomide, letrozol,
leucovorin, leuprolide axetat, levamisol, lomustin, meclorethamin, megestrol axetat,
melphalan, mercaptopurin, metotrexat, methoxsalen, mitomycin C, mitotan, mitoxantrone,
nandrolone phenpropionat, nelarabin, nofetumomab, oxaliplatin, paclitaxel, pamidronat,
panitumumab, pegaspargaza, pegfilgrastim, pemetrexed dinatri, pentostatin, pipobroman,
plicamyxin, procarbazin, quinacrin, rasburicaza, rituximab, ruxolitinib, sorafenib,

streptozocin, sunitinib, sunitinib maleat, tamoxifen, temozolomide, teniposide, testolacton,
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talidomit, thioguanin, thiotepa, topotecan, toremifene, tositumomab, trastuzumab,
tretinoin, mu tat uraxil, valrubicin, vinblastin, vincristin, vinorelbin, vorinostat va
zoledronat.

(Cac) chét chéng ung thur khac bao gdm chat tri liéu khang thé nhu trastuzumab
(Herceptin), céc khang thé khang lai cac phan tir dong kich thich nhu CTLA-4 (vi du,
ipilimumab), 4-1BB, cac khang thé khang lai PD-1 va PD-L1, hodc cac khang thé khang
lai cac xytokin (IL-10, TGF-B, v.v.). Cac vi du vé khang thé khang lai PD-1 va/hodc PD-
L1 ma c6 thé duoc két hop véi cac hop chét theo sang ché nay ding cho viéc diéu tri bénh
ung thu hodc céc tinh trang lay nhi®m nhu cé4c tinh trang ldy nhiém virut, vi khuin, ndm
va ky sinh trung bao gbdm, nhung khong chi giéi han ¢, nivolumab, pembrolizumab,
MPDL3280A, MEDI-4736 va SHR-1210.

Céc hop chit theo sang ché nay con co thé dugc st dung & dang két hop véi mot
hodc nhiéu chét chéng viém, steroit, chét ap ché mién dich ho#c cac khang thé tri lidu.

Céc hop chat c6 Cong thirc (I) hodc cong thirc bét ky trong sb cac cong thirc nhu
dugc mo ta trong ban mo ta nay, hop chit nhu duoc liét ké & mot diém bét ky trong s cac
diém yéu cau bao ho va dugc mo ta trong ban md ta nay, hodc cac mubi ctia né co thé duoc
két hop v6i mot chét sinh mién dich khéc, nhu c4c té bao ung thu, cac khang nguyén khéi
u duoc tinh ché (bao gdm ca cac protein tai td hop, peptit, va cac phan tir carbohydrat), cc
t& bao, va chc té bao duge chuyén nhidm bing gen ma héa cac xytokin kich thich mién
dich. Cac vi du khong gi6i han v& vacxin khdi u ma c6 thé duoc sir dung bao gdm céc
peptit ciia khang nguyén u héc séc 6, nhu peptit ctia khang nguyén gp100, khdng nguyén
MAGE, Trp-2, MARTI va/hodc tyrosinaza, hodc cac té bao khéi u duoc chuyén nhiém dé
bidu hién xytokin GM-CSF.

Céc hop chét c6 Cong thire (I) hodc cong thirc bét ky trong s cac cong thirc nhu
duoc mo ta trong ban mo ta nay, hop chit nhu duoc liét ké & mot diém bét k¥ trong s cac
diém yéu cau bao ho va dugc md ta trong ban mo ta nay, hodc cac mudi ctia n6 c6 thé duge
sit dung & dang két hop v6i quy trinh ching ngira ding cho viéc diéu tri bénh ung thu.
Theo mdt sé phuong an, céc € bao khdi u duge tai nap dé biéu hign GM-CSF. Theo mot
s6 phuong 4n, cic vacxin khéi u bao gdm cac protein tir cac virut lién quan dén cac bénh
ung thu & ngudi nhu cac Virut Gay U nht ¢ Nguoi (Human Papilloma Virus-HPV), cac

Virut Viém Gan (HBV va HCV) va Virut Herpes gén lién v6i Ung thu mo trung bi Kaposi
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(KHSV). Theo mot s6 phwong 4n, cac hop chét theo sang ché nay c6 thé dugc st dung &
dang két hop v6i khang nguyén dic hiéu véi khéi u nhu cac protein sbc nhiét dugce phan
14p tr chinh md khéi u. Theo mét sé phwong 4n, céc hop chét c6 Cong thirc (I) hodc cong
thirc bat k¥ trong s6 cac cong thirc nhu duge md ta trong ban mo ta nay, hop chét nhu duoc
liét ké & mot diém bét ky trong sd cac diém yéu cau bao ho va duge md ta trong ban mo ta
nay, hodc cac mubi ctia n6 c6 thé duoc két hop voi phuong phap gy mién dich té bao tua
dé hoat hoa cac dap tng chong khéi u cong hiéu.

Céac hop chét theo sang ché nay co thé dugc st dung & dang két hop véi peptit dang
vong 1on song dic hiéu ma huéng dich céc té bao tac dong biéu hién thu thé Fe alpha hodc
Fe gamma dich dén céc té bao khdi u. Cac hop chat theo sang ché nay ciing c6 thé dugc
két hop véi peptit dang vong 16n ma hoat héa tinh dap Gmg mién dich vt chu.

Céc hop chét theo sang ché nay c6 thé dugc st dung & dang két hop véi manh ghép
tuy xuong dung cho viéc diéu tri mot loat khéi u c6 ngudn gbc tao huyét.

Céc hop chit co Cong thirc (I) hodc cong thire bét ky trong sd cac cong thirc nhu
duoc mo ta trong ban md ta nay, hop chit nhu dugc liét ké & mot diém bét ky trong s6 cac
diém yéu ciu bao ho va dugc md ta trong ban md ta nay, hodc cac mudi ciia n6 ¢ thé dugce
sir dung & dang két hop véi cac vacxin, dé kich thich dap tmg mién dich doi vdi céc mam
bénh, doc td, va tu khang nguyén. Cac vi du vé mam bénh ma phuong phap tri liéu nay
dung cho mam bénh dé cé thé 1a dic biét hitu ich, bao g?)m c4c mam bénh ma hién tai
khong ¢6 vacxin hitu hiéu dung cho mam bénh do, hoic céc mam bénh ma céac vacxin
thong thuong dung cho mam bénh d6 khong duoc hitu hiéu hoan toan. Cac mam bénh nay
bao gém, nhung khong chi gi¢i han 6, HIV, Viém gan (A, B, & C), Bénh cum, Herpes,
Nhiém Giardia, Bénh sbt rét, nhiém Leishmania, Tu cAu khuin vang, Truc khuén
pseudomonas Aeruginosa.

Céc virut gy ra céc tinh trang 14y nhidm c6 thé diéu tri dugc bang cac phuong phap
theo sang ché nay bao gbm, nhung khdng chi gidi han ¢ virut gdy u nhu ¢ nguoi, bénh
ctm, cac virut viém gan A, B, C hodc D, adenovirut, virut ddu mua, cac virut herpes
simplex, virut cy bao & nguoi, virut gdy hoi chimg ho hép cip tinh ning, virut ebola, virut
bénh so1i, virut herpes (vi dy, VZV, HSV-1, HAV-6, HSV-II, va CMV, virut Epstein Barr),
cac flavivirut, echovirut, rhinovirut, virut coxsackie, cornovirut, virut hop bao hd hép, virut

quai bi, rotavirut, virut bénh s6i, virut rubella, parvovirut, virut bénh ddu mua, virut HTLV,
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virut dengue, virut gdy u nhi, virut bénh u mém lay, virut bénh bai liét, virut bénh dai,
virut JC va virut viém nio do arbovirut.

Vi khuén c6 tinh gy bénh gy ra céc tinh trang 18y nhidm c6 thé didu tri duge bang
cac phuong phdp theo sang ché bao gdm, nhung khong chi gii han 6, chlamydia, vi khudn
sét mo, vi khuin mycobacterium, tu cAu khudn, lién cu khuén, phé cAu khudn, ciu khuin
mang ndo va lau cAu khuén, truc khuan klebsiella, truc khuén proteus, truc khuén serratia,
truc khuén pseudomonas, truc khuén legionella, bénh bach hau, truc khuin salmonella,
truc khuén, bénh ta, bénh udn van, ngd doc thirc &n do vi khuén tiét doc td botulin, bénh
than, bénh dich hach, hién twong nhiém xoén khudn leptospira, va vi khuin bénh Lyme.

N&m méc ¢ tinh gdy bénh géy ra cic tinh trang 1y nhidm c6 thé didu tri dugc bang
cac phuong phép theo sang ché bao gdm, nhung khong chi gi6i han ¢, Candida (albicans,
krusei, glabrata, tropicalis, v.v.), Cryptococcus neoformans, Aspergillus (fumigatus, niger,
v.v.), Chi Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces
dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma
capsulatum.

Céc ky sinh tring c6 tinh gy bénh gdy ra cac tinh trang lay nhiém c6 thé diéu tri
dugc bang cac phuong phap theo sang ché bao gdm, nhung khong chi giéi han ¢,
Entamoeba histolytica, Balantidium coli, Naegleriafowleri, Acanthamoeba sp., Giardia
duong rudt, Cryptosporidium sp., Pneumocystis carinii, Plasmodium vivax, Babesia
microti, Trypanosoma brucei, Trypanosoma cruzi, Leishmania ndi tang, Toxoplasma
gondi, va Nippostrongylus brasiliensis.

Khi cho bénh nhan dung nhidu dugc chét, thi ching c6 thé duoc cho dung mdt cach
ddng thor, tach biét, lién tiép, hodc & dang két hop (vi du, dbi véi dang nhidu hon hai chét).

IV, Dang ché phdm, dang liéu dimg va phuong thitc cho diing

Khi dugc st dung lam dugc pham, c6 thé cho dung céac hop chit theo sang ché nay
dudi dang céac ché phém dugc. Vi vay, sang ché nay dé xuét ché phdm bao gbém hop chét
c6 Cong thire (1) hodc cong thuc bét ky trong s6 cac cong thirc nhu dugc md ta trong ban
mé ta ndy, hop chét nhu dugc liét ké & mot diém bt ky trong sé cac diém yéu cau bao hd
va dugc mo ta trong ban mod ta nay, hodc mudi dugc dung ctia nd, hodc phuong an bét ky

trong sd cac phuong 4n v& né, va it nhat mot chat mang dugc dung hodc ta dugc. Céc ché
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phénlnéycéthédugc(ﬁéuchétheophucngth&cdﬁtﬁétﬁiﬁonglhﬂlvuckythuatduqq
va ¢6 thé duoc cho dung bing mot loat dudng dung, tily thudc vao viéc phuong phap didu
tri toan than hay phuong phap diéu tri cuc bd dugc chi dinh va vao dién tich can dugc diéu
tri. Viéc cho dung co thé 1a khu trt bén ngoai (bao gdm ca qua da, biéu bi, & mit va vao
mang nhdy bao gdm ca phan phdi trong mili, qua am dao va qua tryc trang), qua phéi (vi
du, bing phuong phap x6ng hit hodc phuong phap thdi vao ddi véi bot hodc sol khi, bao
génlcébéngthétbikhidunghéa;Uongkhiquélhoécnnngrnﬁb,quanﬁénghoacngoﬁ
dubngﬁéulﬁmaPhuongphépchodﬁngngoaiduéngﬁéuhéabaogénlphuongphaaﬁén
hoac tiém truyén trong tinh mach, trong dong mach, duéi da, trong mang bung hodc trong
co; hoic trong so, vi du, phuong phap cho dung trong nudc cua cot than kinh ho#c trong
nio thét. Phuong phap cho dung ngoai duong tiéu hoa cb thé 1a dudi dang lidu manh don
1é, hodc c6 thé 1a, vi du, bﬁng bom tudi lién tuc. Cac ché phém duoc va cac dang ché phém
ding cho phuong thitc dung khu tr bén ngoai c6 thé bao gdbm miéng dén tac dung qua da,
thubc md&, thude xtc, kem, gel, thubc nho giot, vién thudc dan, thudc xit, chét long va bot.
Céac chét mang dugc, chit nén dang nudc, bt hodc dau, chit 1am dic thong thuong va céac
chét twong tu co thé 13 cAn thiét hodc thich hop.

Séngchénaycbnbaog6n1cécchéphénlduqcrnéch&a,ﬁongvaiublathénhphén
¢6 hoat tinh, hgp chat theo sang ché nay hodc mudi duge dung ctia no, & dang két hop v6i
mdt hogc nhiéu chit mang duoc dung hodc ta duge. Theo mot sd phuong 4n, ché pham
nay 1a thich hgp cho phuong thirc dung khu tra bén ngoai. Trong viéc tao céc ché phdm
theoséngchéthénhphéncéhoatﬁnhthudngduqcnﬁn\wﬁtéduqc,duqcphaloéngbéng
t4 dugce hodc dugc bao 1éy trong chit mang nhu vay dudi dang, vi du, vién nang, g0i, giéy,
hodc vat chtra khéc. Khi ta dugc dong vai tro 1a chét pha logng, thi n6 co thé 1a chét liéu
rn, ban ran, hoic 16ng, chét nay dong vai tro la chét dn, cht mang hodc mdi trudong cho
thanh phén c6 hoat tinh. Vi vay, céac ché phﬁm c6 thé 1a dudi dang vién nén, vién tron, bot,
vién thudc hinh thoi, géi, vién nhén, cdn ngot, huyén phu, nhil trong, dung dich, Xi ro, sol
khi (6 dang chit rdn hoidc trong moi trudong 1ong), thudc m& chira, vi du, 1én dén 10% theo
trong lugng cia hop chét c6 hoat tinh, vién nang gelatin mém va vién nang gelatin cung,
vién thudc dan, dung dich tiém vo tring va bot duge dong g06i vo trung.

Trong viéc diéu ché dang ché pham, hop chit c6 hoat tinh c6 thé dugc nghién dé
dem lai kich c& hat thich hop trude khi két hop véi cdc thanh phan khac. Néu hop chét ¢6
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hoat tinh vé co ban 1a khéng tan, thi n6 co thé duoc nghién dén kich ¢ hat 1a nh6 hon 200
mesh. Néu hop chét co hoat tinh vé co ban 1a tan trong nudc, thi kich c& hat ¢6 thé duoc
didu chinh bang qua trinh nghién dé dem lai sy phan bb v& co ban dong déu trong dang
ché pham, vi du, khoang 40 mesh.

Céc hop chat theo sang ché c6 thé dugce nghién biang cich st dung cac quy trinh
nghién da biét nhu qua trinh nghién w6t dé thu dwoc kich ¢& hat thich hop cho viée tao
vién nén va cho cac loai dang ché phém khac. Céc ché phém duoc nghién min (dang hat
nano) cua cac hgp chét theo sang ché co thé dugc diéu ché bang cc quy trinh da biét trong
linh vuc k¥ thuat ndy, vi dy, xem tai liéu: WO 2002/000196.

Mot sb6 vi du vé ta dugc thich hop bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bdt, gdm acacia, canxi phosphat, alginat, tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc, xi rd va metyl xenluloza. Ngoai
ra, cac dang ché pham ndy c6 thé con bao gdm: cac chit lam tron nhu talc, magie stearat
va du khoang; chat thAm w6t; chat nhii héa va chét tao huyén phu; cac chét bao quan nhu
metyl-benzoat va propylhydroxy-benzoat; chét 1am ngot; va chét tao hwong vi. Cac ché
pham theo sang ché c6 thé duoc tao dang ché phim dé dem lai qua trinh giai phong nhanh,
dugc duy tri hodc tri hoén cta thanh phan c6 hoat tinh sau khi cho bénh nhan dung bing
cach st dung céc quy trinh da biét trong linh vuc k¥ thuét nay.

Theo mot sé phuong én, ché pham dugc bao gdm xenluloza vi tinh thé dugc dioxit
silic héa (SMCC) va it nhat mot hop chat dugc mo ta trong ban md ta nay, hodc mudi dugc
dung cta n6. Theo mot s6 phuong an, xenluloza vi tinh thé duoc dioxit silic hoa bao gdm
khoéng 98% xenluloza vi tinh thé va khoang 2% silicon dioxit, trong lugng/trong lugng.

Theo mét s6 phuong 4n, ché pham 1a ché phdm gidi phong dugc duy tri bao gbm it
nhat mot hop chat dugc mo ta trong ban md ta nay, hodc mudi dugc dung ctia no, va it nhét
mot chit mang dugc dung hodc t4 duge. Theo mot s6 phuong an, ché phém bao gém it
nhat mdt hop chat duge mo ta trong ban md ta nay, hodc mudi dugc dung ctia no, va it nhét
mdt hop phan dugc chon lya tir xenluloza vi tinh thé, lactoza monohydrat, hydroxypropyl
metylxenluloza va polyetylen oxit. Theo mdt s& phuong an, ché pham bao gdm it nhat mot
hop chét dugc mo ta trong ban mo ta nay, hodc mudi dugc dung ctia nd, va xenluloza vi
tinh thé, lactoza monohydrat va hydroxypropyl metylxenluloza. Theo mdt sé phuong én,

ché phém bao gdm it nhét mdt hop chit dugc mo ta trong ban mo ta nay, hodc mudi dugc
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dung cta nd, va xenluloza vi tinh thé, lactoza monohydrat va polyetylen oxit. Theo mot sd
phuong an, ché phim con bao gbm magie stearat hodc silicon dioxit. Theo mot s6 phuong
an, xenluloza vi tinh thé nay la Avicel PH102™. Theo mot s6 phuong é4n, lactoza
monohydrat nay 1a Fast-flo 316™. Theo mot s6 phuong an, hydroxypropyl metylxenluloza
nay 1a hydroxypropyl metylxenluloza 2208 K4M (vi du, Methocel K4 M Premier™)
va/hodc hydroxypropyl metylxenluloza 2208 K100LV (vi dy, Methocel KOOLV™), Theo
mdt sb phuong 4n, polyetylen oxit ndy la polyetylen oxit WSR 1105 (vi du, Polyox WSR
1105T™), |

Theo mdt s6 phuong 4n, quy trinh tao hat uét duge st dung d8 tao ra ché pham.
Theo mot s& phuong 4n, quy trinh tao hat kho dugc st dung d8 tao ra ché pham.

Céac ché phém 6 thé duoc tao dang ché phém & dang liéu lugng don vi, mdi lidu
lugng chira tr khoang 5 dén khoang 1.000 mg (1 g), thong thudong hon, 1a khoang 100 mg
dén khoang 500mg, cua thanh phan c6 hoat tinh. Theo mdt s6 phuong 4n, mdi liéu luong
chtra khoang 10 mg cta thanh phan c6 hoat tinh. Theo mot s6 phuong an, mdi lidu luong
chtra khoang 50 mg cta thanh phan c6 hoat tinh. Theo mot s6 phuong an, mdi lidu lugng
chira khoang 25 mg cta thanh phan c6 hoat tinh. Thuft ngir “cac dang lidu luong don vi”
duoc dung dé chi cac don vi riéng r& v& mat vat ly thich hop trong vai tro la lidu luong don
nhit dung cho dbi twong 1a ngudi va cac dong vat cé va khac, mdi don vi chra mot s6
luong dugce xac dinh trudce cua chét liéu c6 hoat tinh dugc tinh toan dé tao ra tac dung tri
lieu mong mubn, gin lién v6i mot ta dugc thich hop.

Céc hop phén dugc st dung dé tao dang ché phém cac ché phém duogc 1a ¢6 d6 tinh
khiét cao va vé co ban khong c6 cac chit gdy ban c6 hai vé tiém ning (vi duy, it nhét 1a
hang dung cho Thuc pham Quéc Gia, nhin chung it nhét hang dung cho phén tich, va thong
thuong hon 1a it nhét hang dung cho dugc pham). Cu thé 1a d6i véi su tidu thu cua con
nguoi, tdt hon, néu ché phém nay duogc san xuét hoic dugc tao dang ché phém theo cac
tidu chudn Thuc hanh San xuat Tét nhu dugce x4c dinh trong cdc quy dinh hién ap dung
cta Cuc Quan ly Duoc pham va Thuc phidm My§. Vi dy, cac dang ché pham thich hop ¢6
thé 1a vo trung va/hodc vé co ban 1a dang truong va/hodc tudn thi dly du tat ca cac quy
dinh Thuc hanh San xudt Tt ctia Cuc Quan 1y Dugc pham va Thyc pham My.

Hop chét c6 hoat tinh ¢6 thé 1a hitu hidu trong mot khoang liéu lugng rong va nhin

chung duge cho ding theo lugng hitu higu v& mit tri liéu. Tuy nhién, can phai hiéu rang
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lugng cia hop chét thuc su dugce cho dung thudng s& dugce xac dinh bdi béc si, theo cac
hoan canh lién quan, bao gdm ca tinh trang cin duoc diéu tri, dudng cho dung duoc chon,
hop chét thuc su duogc cho dung, do tudi, trong luwong, va dap ung cia bénh nhéan riéng
biét, mirc do trAm trong cuia cac triéu chirg ctia bénh nhan va céc yéu t twong tu.

Liéu luong tri lidu ctia hop chét theo sang ché nay co thé thay ddi theo, vi du, cach
stt dung cu thé ma vi d6 phuong phap diéu tri dugc thuc hién, phuong thic cho dung cua
hop chét, strc khoe va tinh trang ctia bénh nhéan, va phdn doan cia bac siké don. Ty I¢ hodc
ndéng dd cua hop chét theo séng ché trong ché phdm dugc co thé thay dbi tiry thudc vao
mot sb yéu t6 bao gém ca lidu lugng, cac ddc diém hoa hoc (vi du, tinh ky nudce), va duong
cho dung. Vi dy, cac hgp chit theo sang ché c6 thé dugc bb tri trong dung dich dém sinh
ly dang nude chira khoang 0,1 dén khoang 10% trong luong/thé tich ctia hop chit dung
cho phuong phép cho dung ngoai duong tiéu hoa. Mot s6 khoang liéu lugng dién hinh 13
tr khoang 1 pg/kg dén khoang 1 g/kg cua thé trong cho mdi ngay. Theo mot s6 phuong
4n, khoang lidu lugng nay 1a tir khoang 0,01mg/kg dén khoang 100mg/kg ctia thé trong
cho mdi ngay. Lidu lugng nay chéc chin 12 phy thudc vao céac bién sb nhu loai va mutrc dd
cua su tién trién cta bénh hodc 161 loan, tinh trang strc khoe té)ng quat cua bénh nhan cu
thé, do hiéu nghiém sinh hoc tuong dbi ctia hop chit duoc chon lua, dang ché pham ctia ta
duoc, va duong cho dung ctiia no. Céc lidu luong hitu hiéu ¢6 thé dugc ngoai suy tir cac
duong cong lidu lugng-dap ung dugc tao ra tlr cac hé théng xét nghiém mo hinh dong vat
hodc hé thdng xét nghiém in vitro.

DPéi véi viée diéu ché cac ché phém rén nhu vién nén, thi thanh ph?ln ¢O hoat tinh
chinh yéu dugc tron véi ta duge dé tao ra ché pham trudc tao dang ché phdm ran chira hdn
hop thudn nhét cua hop chit theo sang ché nay. Khi dé cap dén cac ché phdm trudce tao
dang ché phim nay 1a thudn nhét, thi thanh phan c6 hoat tinh thuong dugc phan tén mot
cach ddng déu khip ché pham sao cho ché pham c6 thé dugc chia thém mdt cdch dé dang
thanh cac dang liéu lugng don vi hitu hiéu theo kidu ngang bang nhau nhu vién nén, vién
tron va vién nang. Sau do, dang trudc tao dang ché phdm rén nay dugc chia thém thanh
cac dang lidu luong don vi thudc loai dugc md ta trén day chura tir, vi dy, khoang 0,1 dén
khoang 1000 mg ctia thanh phan c6 hoat tinh theo séng ché nay.

Vién nén hodc vién tron theo sang ché nay co thé dugc phi hodc dugc tao hop chét

dé dem lai dang lidu lugng dat duge vu diém cua tac dung kéo dai. Vi du, vién nén hodc
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vién tron c6 thé bao gdm hgp phan lidu trong va hop phan liéu ngoai, hop phan liéu ngoai
12 duéi dang 16p vo phu 1€n hop phén liéu trong. Hai hop phan nady c6 thé dugc chia tach
béi 16p bao tan ¢ rudt ma cé tac dung chdng lai hién tugng phén rd trong da day va cho
phép hop phan trong di chuyén nguyén ven vao ta trang hodc tri hoén dugc trong qua trinh
giai phong. Mot loat chét liéu c6 thé dugc str dung cho céc 16p phi hodc 16p bao tan ¢ rudt
nhu vay, cac chét liéu nhu vy bao gém mat s6 axit polyme va cac hdn hop cua axit polyme
véi cac chét liéu nhu senlac, rugu xetyl va xenluloza axetat.

Céac dang long ma cac hop chat va ché phdm theo sang ché nay c6 thé dugc sap
nhép vao d6 dung cho phuong phép cho dung bang duong miéng hodc bang phwong phap
tiém bao gdbm dung dich nude, xi rd dugc tao huong vi mot cach phu hop, huyén phti nuéce
hodc huyén phu dau, va nhii tuong dugc tao huong vi béng cac loai dau an nhu dau hat
bong, dau vimg, dira dau, hodc dau lac, cling nhu con ngot va cac chét dan duoc tuong tu.

Céc ché phdm ding cho phuong phép xong hit hodc phuong phéap thdi vao bao gdm
dung dich va huyén phti trong dung méi nuéc hodc dung moéi hiru co duoc dung, hodc cac
hdn hop clia chiing, va bot. Cac ché phém ran hodc 16ng c6 thé chira cac ta dugce dugc dung
thich hop nhu duge md ta trén day. Theo mot s6 phuong 4n, cac ché phdm duge cho dung
bang dudng miéng hodc dudong ho hép miii dé co dugce tac dung cuc bd hodc tac dung toan
than. Cac ché phdm c6 thé duoc khi dung hoa bing cach st dung khi tro. Dung dich dugc
khi dung hoa co thé dugc hit thd mot cach truc tiép tir thiét bi khi dung héa hoac thiét bi
khi dung hoa co thé dugc gin két vao mit na chup duong thd, hodc may tho ap suét duong
ngét quang. Dung dich, huyén pht, hodc cac ché pham bt c6 thé duge cho ding bing
dudng miéng hodc qua duong mili tir cac thiét bi ma phan phéi dang ché pham theo mot
phuong thtre thich hop.

Céc dang ché pham khu tra bén ngoai ¢6 thé chira mot hodc nhidu chit mang thong
thuong. Theo mot s6 phuong 4n, thubc m& c6 thé chira nude va mot hogc nhicu chit mang
ky nu6c dugce chon lya tir, vi du, parafin long, polyoxyetylen alkyl ete, propylen glycol,
Vaseline tring, va cac chét tuong tu. Cac ché pham chit mang cta kem c6 thé 1a dya trén
nuéc ¢ dang két hop véi glyxerol va mot hodc nhiéu hop phén khac, vi du,
glyxerinmonostearat, PEG-glyxerinmonostearat va rugu xetylstearyl. Gel cé thé dugc tao
dang ché phdm bang cach st dung rugu isopropyl va nude, mot cach phu hgp ¢ dang Kkét

hop véi cac hop phan khéc nhu, vi du, glyxerol, hydroxyetyl xenluloza, va cac chét twong
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tu.Theorn@tséphuongén,cécdangchéphénlkhutnjbénngoéichﬁaitnhétkhoéngO,L
itnhétkhoéng(L25,itnhétkhoéng(LS,itnhétkhoéng]jitnhétkhoéngiZhoécitnhét
khoang 5% trong luong cua hop chét theo sang ché. Cac dang ché pham khu trit bén ngoai
¢6 thé duogc dong goéi mot cach phu hop trong 6ng 13, vi du, 100 g ma tuy ¥ gan lién v6i
cac huéng d4n dung cho viéc diéu tri chi dinh chon lua, vi du, bénh vay nén hoic tinh trang
da khéc.

Luong cda hop chét hodc ché phdm cho bénh nhan dung s& thay dbi ty thudc vao
nhﬁnggidangduqcchodﬂng,nuw<ﬁchcﬁaphu0ngphapchodﬂng,nhusuphéngbénh
hoécniHéu,ﬁnhUQngcﬁabénhnhﬁn,phuongth&cchodﬁngvacécyéutétuangtu.TTong
cac tmg dung tri li€u, co thé cho bénh nhéan da mic bénh ding céc ché phém theo lugng
du dé chita lanh hodc it nhat 12 kim him mot phén c4c triéu chirng cia bénh va cac bién
chirng ctia nd. Cac liéu lugng hitu hidu s& phu thudc vao tinh trang bénh dang dugc diéu
tri cling nhu theo phén doan cta thdy thudc 1am sang tham gia diéu tri tuy thudc vao cic
yéu td nhu mirc do trAm trong ctia bénh, do tudi, trong lwong va tinh trang tbng quat clia
b@ﬂlnh&nvécécyéutétuongﬁw

Cécchéphénlchobénhnhﬁndﬂngcéthéléduéidangchéphénlduqcduqcrnété
Uéndéy.Cécchéphénlnaycéthéduqcﬁétuﬁngbéngcéckythuatﬁétuﬁngthéngthuéng,
hodc c6 thé duoc loc vo trung. Dung dich nuée c6 thé duoc dong goi dé str dung nhu vbn
cé,hoécduqcdéngkhé,chéphﬁnlduqcdéngkh@n&yduqckéthqpvéich&nnangnuéc
vo trung trude khi cho dung. Do pH cta cac ché pham hop chit thuong sé& 1a tur 3 dén 11,
t5t hon nira, néu 1a tir 5 dén 9 va tdt hon c&, néu 1a tir 7 dén 8. Can phai hiéu réng viéc su
dung chit nhit dinh trong sb cac ta dugc, chit mang, hoic chét 1am 6n dinh trén diy sé&
dem lai cac mudi dugc.

Liéu luong tri liéu cua hop chét theo sang ché nay c6 thé thay ddi theo, vi dy, cach
ﬂidungcuthérnévidéphuongphép(ﬁ&lﬁiduqcthuclﬂén,phucngthﬁcchodﬁngcﬁa
hqpchéLsﬁckhéevéthﬂluangcﬁabénhnhﬁn,Véph@ndoéncﬁabécsTkédon.Tyléhoac
ndng do ctia hgp chét theo séng ché trong ché phdm dugc c6 thé thay d6i tiry thudc vao
mot sb yéu t6 bao gém ca lidu luong, cac ddc diém héa hoc (vi du, tinh ky nudc), va duong
cho dung. Vi dy, cic hop chét theo sang ché ¢ thé dugc bb tri trong dung dich dém sinh
ly chita nuée chira khoang 0,1 dén khoang 10% trong lugng/thé tich cua hop chét ding
cho phuong phap cho ding ngoai dudng tiéu hoa. Mot sb khoang lidu lugng dién hinh 12
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tir khoang 1 pg/kg dén khoang 1 g/kg thé trong cho mdi ngay. Theo mot s6 phuong é4n,
khoang lidu lwgng nay l1a tir khoang 0,01mg/kg dén khoang 100mg/kg cia thé trong cho
mdi ngay. Liéu lugng nay chic chin 13 phu thudc vao céc bién s6 nhu loai va mirc do cua
su tién trién cua bénh hodc 161 loan, tinh trang strc khoe téng quat cia bénh nhan cu thé,
do hiéu nghiém sinh hoc twong dbi cua hop chit dugc chon lua, dang ché phém cua ta
duoc, va duong cho dung ctia néd. Cac lidu luong hitu hiéu c6 thé dugc ngoai suy tr cac
duong cong liéu lwgng-dap ing dugc tao ra tir hé thng xét nghiém md hinh dong vat hodc

hé thdng xét nghiém in vitro.

V. Cdc hop chit dwoc ddnh ddu va cdc phirong phdp thik nghiém

Céc hop chét theo séng ché nay c6 thé con hitu ich trong cac nghién ctru vé cac quy
trinh sinh hoc ¢ mo binh thudng va mod bét thuong. Vi vy, mot khia canh khac cua sang
ché nay dé cap dén céc hop chit dugc danh dAu theo sang ché (dugc dénh d4u phong xa,
duoc danh diu huynh quang, v.v.) ma thuong 1a hitu ich khong chi trong cac k¥ thuat xtr
Iy hinh 4nh ma con trong céac thir nghiém, cé in vitro va in vivo, dung dé khoanh ving va
dinh lugng protein PD-L1 hodc PD-1 trong céc mAu mo, bao gdm ca con ngudi, va dung
dé nhan dién céc phéi tir PD-L1 bing kha ndng lién két tre ché ctia hop chét dugc danh
dau. Do vay, sang ché nay bao gbm céc thir nghiém lién két PD-1/PD-L1 ma chtra cac hop
chat dugc danh dAu nhu vay.

Sang ché nay con bao gdm cac hop chét duoc thé theo kiéu ddng vi theo séng ché.
Hop chét “dugc thé theo kiéu ddng vi” 1a hop chét theo sang ché trong d6 mdt hodc nhiéu
nguyén tir dugc thay thé hoic dugc thé bang mot nguyén tir o khéi lvgng nguyén tr hodc
s6 khdi khéac v6i khéi lwong nguyén tir hodc s6 khéi thuong dugc tim thdy trong tu nhién
(trc 14, c6 trong tu nhién). Cén phai hiéu rang chét “dugc danh ddu phong xa” 12 hop chat
ma da sap nhap it nhét mot chat ddng vi ma c6 hoat tinh phong xa (vi dy, ddng vi phéng
xa). Cac déng vi phong xa thich hop ma c6 thé duogc sap nhap vao cac hop chét theo sang
ché nay bao gbdm, nhung khong chi gi6i han ¢ *H (con dugce viét 1a T dung cho triti), ''C,
13C, 4C, BN, 15N, 150, 170, 180, 8F, 35S, 3Cl, ¥Br, 75Br, 7B, 7"Br, 21, 14T, 1251 va 111,
Dong vi phong xa ma dugc sap nhép vao cac hop chét duge danh ddu phong xa nay s& phu
thudc vao tng dung cu thé cua hop chét dugc danh d4u phong xa do. Vi du, dbi voi thir

nghiém danh déu protein PD-L1 in vitro va thir nghiém canh tranh, cac hop chit ma sép
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nhap °H, '“C, #Br, 2’1, B, *°S thuong sé& 1a hitu ich hon ca. Dbi véi cac tmg dung xir Iy
hinh anh phéng xa ''C, 18F, 1251, 123, 1241, 311, 75Br, "Br hodc "’Br thuong s€ la hitu ich hon
ca. Theo mdt sb phuong 4n, ddng vi phéng xa duge chon lya tir nhém gbm °H, “C, 127,
35§ va 82Br. Cac phuong phap tdng hop ding dé sap nhap cac chat déng vi phong xa vao
céc hop chat hitu co 1a da biét trong linh vuc k¥ thuat nay.

Cu thé 1a, hop chit duoc danh d4u theo sang ché c6 thé dugc st dung trong thir
nghiém sang loc dé nhan dién va/hodc danh gia cic hop chét. Vi du, hop chit méi duoc
tdng hop hodc méi duge nhan dién (tirc 13, hop chét kiém tra) ma duge dénh déu c6 the
duoc danh gia vé kha ning cia né trong viéc lién két protein PD-L1 bang céch theo ddi su
thay ddi nong do ctia n6 khi tiép xuc véi protein PD-L1, thdng qua viéc 14n theo hién tuong
d4nh dAu. Vi du, hop chét kidm tra (dugc danh d4u) c6 thé duge danh gia vé kha ning cua
no trong viéc lam gidm kha nang li€n két ciia mot hop chét khac ma duoc biét dén 12 c6
kha ning lién két vao protein PD-L1 (tc 13, hop chét tiéu chuin). Do vay, kha ning cua
hop chét kiém tra trong viéc canh tranh v&i hop chét tiéu chuén dé lién két vao protein PD-
L1 tuong quan truc tiép véi 4i luc lién két cua néd. Nguge lai, trong mot s6 thir nghiém sang
loc khac, hop chit tiéu chuin dugc danh du va cac hop chét kiém tra khong dugc danh
dau. Do vy, nong do ctia hop chét tidu chudn duoc danh ddu dugc theo doi dé danh gia su
canh tranh gifta hop chét tiéu chudn va hop chét kiém tra, va vi vy, ai luc lién két twong

doi cua hop chét kiém tra dugc xéc dinh rd.

Vi Kit

Sang ché nay con bao gbm kit dugc hitu ich, vi du, trong viéc diéu tri hodc phong
nglra cac bénh hoac r6i loan gén lién vé&i hoat tinh cia PD-L1 bao gém ca su tuong tac cua
né véi cac protein khac nhu PD-1 va B7-1 (CD80), nhu ung thu hodc céc tinh trang lay
nhi®m, ma bao gdm mot hogc nhiéu vat chira chtra ché pham dugc bao gdm lugng hitu
hiéu v& mat tri liéu ctia hop chat c6 Cong thire (I), hodc phuong 4n bét ky trong sb céac
phuong an vé né. Kit nhu vay c6 thé con bao gém mot hoic nhiéu hop phan trong s6 cac
hop ph?m kit dugc thong thuodng khéac nhau, nhu, vi du, vat chia c mot hodc nhiéu chit
mang dugc dung, vat chita phu thém, v.v., nhu s€ sang to mot cach dé dang dbi vai chuyén

gia trong Iinh vuc k¥ thuét nay. Cac hudng dan, & dang to huéng dan trong tui hodc ¢ dang
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nhén, thé hién sb luong cla cac hop phén s& dugc cho dung, cac chi din vé viéc cho dung,
va/hodic cac chi din vé viée tron cac hop phén, ciing c6 thé dugc lay vao kit nay.

Sang ché s& dugc mé ta chi tiét hon bang cac vi du cu thé. Céac vi du duéi day dugc
dua ra vi muc dich minh hoa, va khong dugc dy dinh la gidi han sang ché theo phuong
thire bat ky. Chuyén gia trong linh vuc k¥ thuat nay s€ nhan biét mot cach dé dang mot
loat théng sd khong t6i han ma c6 thé duoc thay ddi hodc cai bién dé thu dugc vé co ban
cung mot 36 két qua. Cac hop chét ciia phan cac Vi du thuc hién sang ché da dugc phat
hién la Gc ché hoat tinh cta su twong tac protein/protein PD-L1/PD-1 theo it nhéat mot thir

nghiém dugc mo ta trong ban mo ta nay.
Vi du thuc hién sang ché

Céc quy trinh thir nghiém vé cac hop chat theo séng ché duogc dua ra dudi day.
Phuong phép tinh ché bang LCMS diéu ché tiép can m& (Open Access Preparative LCMS
Purification) dbi voi mot s6 cac hop chét duoc diéﬁ ché duoc thuc hién trén cac hé phan
loai huéng khdi Waters. Viéc thiét 1ap thiét bi co ban, cdc quy trinh va cac phén mém theo
dai dé van hanh cac hé nay da dugc md ta chi tiét trong tinh trang k¥ thuét. Xem, vi du,
Blom, "Two-Pump At Column Dilution Configuration for Preparative LC-MS", K. Blom,
J. Combi. Chem., 2002, 4, 295-301; Blom va cong su, "Optimizing Preparative LC-MS
Configurations and Methods for Parallel Synthesis Purification", J. Combi. Chem., 2003,
5, 670-83; va Blom va cgng su, "Preparative LC-MS Purification: Improved Compound

Specific Method Optimization”, J. Combi. Chem., 2004, 6, 874-883.
Vidul

N-[2-xyano-3-(2,3-dihydr0-1,4-benzodioxin-6-yl)phenyl]-4,5,6,7 -
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit

& N N NH
["HT}*S@

Buée 1: 2-amino-6-(2, 3-dihydro-1,4-benzodioxin-6-yl)benzonitril
o N
[ON HZ
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Phun khi nito vao hdn hgp gdm 2-amino-6-brombenzonitril (1,5 g, 7,6 mmol)
(Ark Pharm, cat#4K-36350), axit 2,3-dihydro-1,4-benzodioxin-6-ylboronic (1,4 g, 7,6
mmol) (Combi-Blocks, cat#BB-8311), phuc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan (1:1) (0,3 g, 0,4 mmol),
Na,COs (2,4 g, 22,8 mmol) trong 1,4-dioxan (30,0 mL) va nu6e (4,0 mL). Gia nhi€t hén
hop phan tng nay dén 100 °C trong 4 gio dong thoi khudy manh. Sau khi lam ngudi dén
nhiét do trong phong, dung phan ing bang viéc bd sung dung dich NaHCO; trong nuéc
bio hoa, va chiét bing etyl axetat. Rira cac 16p hiru co da duge gop lai bang nudc mubi,
lam khé trén Na;SOu, loc, va c6 duéi ap sudt giam. Tinh ché phan cin bang sic ky nhanh
trén cOt silicagel rira giai bing etyl axetat 50% trong cic hexan d8 tao ra san pham mong
mubn (1,7 g, 88%). LCMS tinh cho CisHi3N202 (M+H)": m/z = 253,1; phat hién dugc
253,1.

Buée 2: tert-butyl 2-({[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-
yl)phenyl]amino}carbonyl)-6,7-dihydro[1,3] thiazolo[5,4-c]pyridin-5(4H)-carboxylat

[ZHEAN'?MZ%

Thém 2-Amino-6-(2,3—dihydro-1,4-benzodioxin-6-y1)benzonitril (31 mg, 0,12
mmol) tt Budc 1 vao dung dich chira axit 5-(tert-butoxycarbonyl)-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxylic (30 mg, 0,10 mmol) (J&W Pharmlab,
cat#90R0423), N.N,N',N'-tetrametyl-O-(7-azabenzotriazol-1 -yl)uroni hexaflophosphat
(60 mg, 0,16 mmol) va N,N-diisopropyletylamin (55 pL, 0,32 mmol) trong DMF (1,0
mL). Khuay hdn hgp phan tng nay ¢ nhiét do trong phong trong 24 gi¢. Dung phan tng
bing viéc bd sung dung dich NaHCO;3 trong nuée bdo hoa, va chiét bang etyl axetat. Rira
céc 16p hitu co da duge gop lai béng nuée mudi, lam kho trén NaxSOq, loc, va cd dudi
ap suét giam. San pham tho duge st dung trong bude tiép theo ma khong can tinh ché

nita. LCMS tinh cho C27H27N40sS (M+H)": m/z = 519,2; phat hién duoc 5 19,2.

Budrc 3: N-[2-xyano-3-(2,3-dihydro-1, 4-benzodioxin-6-yl)phenyl]-4,5,6,7-
tetrahydro[ 1,3 Jthiazolo-[5,4-c]pyridin-2-carboxamit
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Hoa tan san phém tho tir Bude 2 trong metanol (0,5 mL), va sau d6 xu ly bang
hydro clorua 4,0 M trong 1,4-dioxan (0,5 mL). Sau khi khudy & 50 °C trong 2 gio, cd hdn
hop phan g va tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nu6c+TFA) thu duge
san phAm mong mudn & dang mudi TFA. LCMS tinh cho CxHisN4OsS (M+H)": m/z =
419,1; phat hién duoc 419,2.

Vidu 2
N-(2-xyanobiphenyl-3-y1)-4,5,6,7-tetrahydro[1,3]thiazolo [5,4-c]pyridin-2-

Buée 1: tert-butyl 2-{[(3-brom-2-xyanophenyl)amino] carbonyl}-6,7-
dihydro[1,3]thiazolo[5,4-c]pyridin-5(4H)-carboxylat

N 0O

| g

Br N\n/iS 0
0]

Thém kali tert-butoxit (0,15 g, 1,3 mmol) vao dung dich chuira 5-tert-butyl 2-etyl
6,7-dihydr0[1,3]thiazolo[5,4-c]pyridin-2,5(4H)-dicarboxylat (0,26 g, 0,88 mmol) (Aurum
Pharmatech, cat#Z-3884), va 2-amino-6-brombenzonitril (0,17 g, 0,88 mmol) (Ark
Pharm, cat#4K-36350) trong tetrahydrofuran (4 mL). Sau khi khudy & nhiét do trong

carboxamit

phong trong 3 gio, dimg phan Ung bang cach bd sung vao hdn hop phan tng nay nuéc,
va chiét bang etyl axetat. Rira cac 16p hitu co da dugc gdp lai bing nuéc mudi, 1am kho
trén NazSOq, loc, va cd dudi ap sudt giam. San pham tho dugce st dung trong budce tiép
theo ma khong can tinh ché nita. LCMS tinh cho C1sH20BrN4O3S (M+H)"™: m/z = 463,0;
phat hién dugc 463,1.

Buéc 2: N-(3-brom-2-xyanophenyl)-4,5,6,7-tetrahydro[1,3] thiazolo[5,4-c]pyridin-2-

carboxamit
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Hoa tan san pham tho tir Bude 1 trong metanol (2,0 mL), va sau d6 xu ly bang
hydro clorua 4,0 M trong 1,4-dioxan (2,0 mL). Sau khi khudy & 50 °C trong 2 gid, trung
hoa hdn hop phéan ung nay bang dung dich Na,COs trong nudc bo hoa, va chiét bang
etyl axetat. Rira cac 16p hitu co da duge gop lai béng nuée mudi, 1lam kho trén NaaSOs,
loc, va cd dudi ap sudt giam. Tinh ché phén cin bang sic ky nhanh trén cot silicagel rira
giai bang metanol 5% trong diclometan d8 tao ra san phAm mong muén (0,20 g, 61% qua

2 budce). LCMS tinh cho C14H12BrN4OS (M+H)": m/z = 363,0; phat hién duogc 363,1.

Buéc 3: N-(2-xyanobiphenyl-3-yl)-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-c :[pyridin-2-
carboxamit

Phun khi nito vao hén hgp gém N-(3-brom-2-xyanophenyl)-4,5,6,7-
tetrahydro[l,3]thiazolo[5,4-c]pyridin—2-carboxamit (8,0 mg, 0,02 mmol) tir Budc 2, axit
phenylboronic (5,3 mg, 0,04 mmol), diclo[1,1°-
bis(dixyclohexylphosphino)feroxen]paladi(Il) (0,7 mg, 0,001 mmol), va Na,COs (7,0
mg, 0,07 mmol) trong rugu tert-butyl (0,15 mL) va nuée (0,15 mL). Gia nhiét hdn hgp
phan tng nay dén 100 °C trong 2 gior ddng thoi khudy manh. Sau khi lam ngudi dén nhiét
do trong phong, pha lodng hdn hop biang metanol, va tinh ché bing HPLC diéu ché (pH =
2, axetonitril/nuéct+TFA) thu dugc san phim mong mudn & dang mudi TFA. LC-MS tinh

cho C20H17N4OS (M+H)*: m/z = 361,1; phét hién dugc 361,2.

Vidu3
N-[2-xyano-3-(1-metyl-1H-indazol-4-yl)phenyl]-4,5,6,7 -tetrahydro[1,3]thiazolo[5,4-

c¢]pyridin-2-carboxamit

Hop chat nay duoc didu ché bang cach st dung céc quy trinh twong ty nhu duge
md ta trong vidu 2 v6i pinacol este cua axit 1-metyl-1H-indazol-4-boronic (4ldrich,
Cat#:725323) thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phan tng
nay bang HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu duge san pham mong
mudn & dang mudi TFA. LC-MS tinh cho C22H19NsOS (M+H)": m/z = 415,1; phat hién
dugc 415,2.
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Vidu 4
N-(2-xyan0-2'-ﬂobiphenyl-3-yl)-4,5,6,7-tetrahydr0[1,3]thiazolo[5,4-c] pyridin-2-

Hop chét nay duoc didu ché bang cach st dung céc quy trinh trong tu nhu dugc

md ta trong vi du 2 véi axit (2-flophenyl)boronic (4ldrich, Cat#:445223) thay thé cho

carboxamit

axit phenylboronic trong Bucc 3. Tinh ché hdn hop phan g nay bing HPLC diéu ché
(pH = 2, axetonitril/nudc+TFA) thu duge san phim mong mudn & dang mudi TFA. LC-
MS tinh cho Ca0H16FN4OS (M+H)": m/z = 379,1; phat hién dugc 379,2.

Vidu5
N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydro [1,3]thiazolo|S,4-

N
H [\}’\QNH
~ N
T ®
F (0]

Hop chat nay dugc diéu ché bang cach sir dung céc quy trinh turong ty nhu dugce

c¢]pyridin-2-carboxamit

mo ta trong vi du 2 véi axit (2-flo-3-metoxyphenyl)boronic (Combi-Blocks, Cat#:BB-
2460) thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phéan ing nay
bang HPLC didu ché (pH = 2, axetonitril/nedc+TFA) thu duge san phim mong mudn &
dang mudi TFA. LC-MS tinh cho C21H1sFN4O0,S (M+H)": m/z = 409,1; phat hién duoc
409,2.

Vidu 6
N-[2-xyan0-3-(2,3-dihydro-l-benzofuran-6-yl)phenyl]-4,5,6,7 -

tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit
i
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Hop chét nay duge diéu ché bang cach st dung céc quy trinh twong tu nhu duge
md ta trong vi du 2 v6i axit 2,3-dihydro-1-benzofuran-6-ylboronic (4Ark Pharm,
Cat#AK143637) thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phin
g nay bang HPLC didu ché (pH = 2, axetonitril/nu¢ct+TFA) thu dugc san pham mong
muén & dang mudi TFA. LC-MS tinh cho C22Hi9N4O2S (M+H)™: m/z = 403,1; phat hién
duogc 403,2.

Vidu 7
N-(2-xyano-3-xyclohex-1-en-1-ylphenyl)-4,5,6,7-tetrahydro[1 ,3]thiazolo[5,4-

Hop chét nay duge didu ché bang cach st dung céc quy trinh twong tu nhu duge

¢]pyridin-2-carboxamit

md ta trong vi du 2 véi pinacol este cta axit xyclohex-1-en-1-ylboronic (Aldrich,
Cat#:650277) thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phan g
nay bang HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu duge san ph4dm mong
mubn & dang mubi TFA. LC-MS tinh cho C20H21N4OS (M+H)": m/z = 365, 1; phat hién
duogc 365,2.

Vidu 8
N-(2-xyano-3-xyclohexylphenyl)-4,5,6,7-tetrahydro[1,3]thiazolo [5,4-c]pyridin-2-

N
|l NH
H "}@
%N%S
(@]

Khudy thé huyén phi chira N-(2-xyano-3-xyclohex-1-en-1-ylphenyl)-4,5,6,7-

carboxamit

tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit (4,0 mg, 0,01 mmol) tir Vidu 7 va
Pd/C 10% (5,0 mg) trong metanol (0,5 mL) trong moi truong khi hydro (1 atm) & nhiét
dd trong phong trong 2 gio. Sau khi loc bo chét xuc tac, pha loang dich loc bang metanol,
va tinh ché bang HPLC didu ché (pH = 2, axetonitril/nudc+TFA) thu duoc san phim
mong mubn & dang mudi TFA. LC-MS tinh cho C20H23N4OS (M+H)": m/z = 367,2; phat

-01-



39216

hién duoc 367,2.

Vidu9
N-(2-xyano-2',6'-diflobiphenyl-3-yl)-4,5,6,7 -tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-
carboxamit

N

F
O H [\’/\</:/\NH
e
F o

Phun khi nito vao hdn hop gdm N-(3-brom-2-xyanophenyl)-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit (8,0 mg, 0,022 mmol) tr Vi du 2,
buée 2, axit 2,6-diflophenylboronic (6,2 mg, 0,026 mmol) (4ldrich, Cat#:470791),
dixyclohexyl(Z’,4',6'-triisopropylbipheny1-2-y1)phosphin-(2'-amin0bipheny1—2-
yl)(clo)paladi (1:1) (3,5 mg, 0,0044 mmol), va KsPO4 (12 mg, 0,055 mmol) trong
tetrahydrofuran (0,4 mL) va nuéc (0,05 mL). Khudy hdn hop phan ing nay & nhiét do
trong phong trong 2 gio ddng thoi khudy manh. Sau khi lam ngudi dén nhiét do trong
phong, pha loang hdn hop bang metanol, va tinh ché bang HPLC didu ché (pH =2,
axetonitril/nudc+TFA) thu dugce san phim mong mudn & dang mudi TFA. LC-MS tinh
cho CaoH1sF2N4sOS (M+H)*: m/z =397,1; phat hién dugc 397,2.

Vidu 10
N- [2-xyan0-3-(2,3-dihydr0—1,4-benzodioxin-6-yl)phenyl]-4,5,6,7 -

tetrahydropyrazolo[1,5-a]pyrazin-2-carboxamit

N /N
o:ll.\]air -
0

0

Hop chét nay duge didu ché bang cach sir dung céc quy trinh twong tu nhu dugc
mo ta trong vi du 1 véi axit 5-(tert-butoxycarbonyl)-4,5,6,7-tetrahydropyrazolo[1,5-
a]pyrazin-2-carboxylic (dstaTech, Cat#:74720) thay thé cho axit 5-(tert-
butoxycarbonyl)-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-c]pyridin—Z-carboxylic trong Budc
2. Tinh ché hén hop phan Gng nay bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA)
thu dugc san pham mong mudn & dang mudi TFA. LC-MS tinh cho C22H20N503 (M+H)":
m/z = 402,2; phat hién duoc 402,2.
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Vidu 11
N-[2-xyan0-3-(2,3-dihydr0-1,4-benz0dioxin-6-yl)phenyl]-5-(2-hydr0xyetyl)-4,5,6,7 -

tetrahydropyrazolo[1,5-a]pyrazin-2-carboxamit

Khuéy hdn hop gdm N-[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-
4,5,6,7-tetrahydropyrazolo[1,S-a]pyrazin-z-carboxamit (5,0 mg, 0,01 mmol) tir Vi du 10,
2-iodoetanol (6,4 mg, 0,04 mmol), va K2COs (8,6 mg, 0,06 mmol) trong DMF (0,1
mL) & nhiét d trong phong trong 3 gio. Pha loang hdn hop phan Ung bang nudc, va
chiét bang etyl axetat. Rira cac 16p hitu co da dugc gop lai bing nuéc mudi, 1am kho trén
Na;SOu, loc, va ¢6 duéi ap suit giam. Tinh ché phn cin bing HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu duoc san phim mong muén & dang mubi TFA. LC-MS tinh
cho C24H24N504 (M+H)": m/z = 446,2; phat hién dugc 446,3.

Vidu 12
N-[2-xyano-3-(2,3-dihydro-1,4-benzodi0xin-6-yl)phenyl]-1-metyl-4,5,6,7-tetrahydro-

1H-imidazo[4,5-c]pyridin-2-carboxamit

Buéc 1: tert-butyl 1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c - Ipyridin-5-carboxylat

o) ;//—
N
Y

N
\

Khudy dung dich chta 1-metyl—4,5,6,7-tetrahydro-1H—imidazo[4,5-c]pyridin (80
mg, 0,60 mmol) (dccela, Cat#:5Y0324706), di-tert-butyl dicarbonat (140 mg, 0,66 mmol)
va trietylamin (0,10 mL, 0,72 mmol) trong diclometan (4,0 mL) & nhiét do trong phong
trong 1 gio. Dung phan ing bang viéc bd sung dung dich NaHCOs trong nude bao hoa,
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va chiét bing etyl axetat. Rira cac 16p hitu co da duoc gdp lai bing nudc mudi, 1am kho
trén NasSOs, loc, va co du6i 4p sudt gidm. San phAm thd dugc sir dung trong budc tiép
theo ma khong can tinh ché nita. LCMS tinh cho C12H20N302 (M+H)"™: m/z = 238,2; phat
hién duoc 238.2.

Buede 2: 5-tert-butyl 2-metyl 1-metyl-6,7-dihydro-1H-imidazo[4,5-c]pyridin-2,5 (4H)-
dicarboxylat

Thém n-Butyllithi trong cac hexan (2,5 M, 0,29 mL, 0,72 mmol) vao dung dich
lanh (-78 °C) chtra san phém tho tir Bude I trong tetrahydrofuran (3,0 mL). Khudy hon
hop phén tmg nay & -78 °C trong 30 phut trude khi thém metyl cloroformat (46 pL, 0,60
mmol) vao. Sau khi khudy & -78 °C trong 1 gio, dé hdn hop phan tng nay 4m lén dén
nhiét do trong phong. Sau d6 dimg phan ung nay bang dung dich NaHCOs trong nuée
bdo hoa, va chiét béng etyl axetat, lam kho trén NaxSOs, loc, va cd dudi ap suét giam.
San phdm tho dugc st dung trong bude tiép theo ma khong can tinh ché nita. LCMS tinh

cho C1sH2N;304 (M+H)": m/z = 296,2; phét hién dugc 296,3.

Bude 3: tert-butyl 2-({[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-
yl)phenyl]amino}carbonyl)-1-metyl-1,4,6, 7-tetrahydro-5H-imidazo[4,5-c[pyridin-5-

carboxylat

P

o)

=0
H N
o

Thém kali tert-butoxit (52 mg, 0,50 mmol) vao dung dich chira san pham thd tir
Bude 2, va 2-amino-6-(2,3-dihydr0-1,4-benzodioxin-6-yl)benzonitri1 (25 mg, 0,10 mmol)
tir Vi du 1, bude I trong tetrahydrofuran (0,5 mL). Sau khi khudy & nhiét do trong phong

trong 3 gi®, dung phan Ung bang cach bd sung vao hén hop phan tmg nay nudc, va chiét
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bang etyl axetat. Rira cac 16p hitu co da duge gop lai bing nudc mubi, 1am kho trén
NayS0y4, loc, va cd dudi ap suit giam. San pham tho dugc st dung trong budc tiép theo
ma khong can tinh ché nita. LCMS tinh cho CasH30N50s (M+H)"™: m/z = 516,2; phét hién
duogc 516,2.

Buée 4: N-[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-1 -metyl-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridin-2-carboxamit

Hoa tan san pham tho tir Budce 3 trong metanol (0,2 mL), va sau do6 xir 1y bang
hydro clorua 4,0 M trong 1,4-dioxan (0,2 mL). Sau khi khudy & 50 °C trong 2 gio, trung
hoa hdn hgp phan Gng bing dung dich Na,COs trong nudc bdo hoa, va chiét bang etyl
axetat. Rira cac 16p hitu co da duogc gdp lai béng nuée mudi, 1lam khd trén NaxSOs, loc,
va ¢b dudi 4p suét giam. Tinh ché phan cin bing HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu duoc san phim mong mudn & dang mubi TFA. LC-MS tinh

cho C23H2oNs03 (M+H)": m/z = 416,2; phat hién dugc 416,3.

Vidu 13
N-(2-xyano-3-(2,3-dihydrobenzo[b] [1,4]dioxin-6-yl)phenyl)-5-(2-hydroxyetyl)-1-
metyl-4,5,6,7-tetrahydro-1H-imidazo [4,5-c]pyridin-2-carboxamit

OH

/_/

Hop chét nay duge didu ché bing céach st dung cac quy trinh tuong tw nhu dugc
mo ta trong vidu 11, bét dau bing N-[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-
yl)phenyl]-1-metyl-4,5,6,7-tetrahydro- 1H-imidazo[4,5-c]pyridin-2-carboxamit tir V7 du
12. Tinh ché hdn hop phan Gmg nay bang HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu dugc san phim mong muén & dang mudi TFA. LC-MS tinh

cho CasHasNs504 (M+H): m/z = 460,2; phat hién dugc 460.3.

Vidu 14
N-[2-xyano-3—(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-5,6,7 R.E
tetrahydro[1,2,4]triazolo[1,5-a] pyrazin-2-carboxamit
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu dugc
mo ta trong vidu 12 véi S ,6,7,8-tetrahydro-[1,2,4]triazolo[1,5-a]pyrazin (Ark Pharm,
Cat#:AK-25630) thay thé cho 1-metyl-4,5,6,7-tetrahydro- 1H-imidazo[4,5-c]pyridin trong
Buée 1. Tinh ché hdn hop phan tng nay bing HPLC diéu ché (pH =2,
axetonitril/nuéc+TFA) thu duge san pham mong mubn & dang mubi TFA. LC-MS tinh

cho C21H19NsO3 (M+H)™: m/z = 403,2; phat hién dugc 403,2.

Vidu 15
N-(2,3'-dixyano-Z'-ﬂobiphenyl—3-yl)-4,5,6,7-tetrahydr0[1,3]thiaz010[5,4-c]pyridin-2-

N NH

Hop chat nay dugc didu ché bang cach st dung céc quy trinh twong ty nhu dugc

carboxamit

mo ta trong vi du 2 véi axit (3-xyano-2-flophenyl)boronic (Combi-Blocks, Cat#: BB-
5008) thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phan tmg nay
bing HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san pham mong mudn &
dang mudi TFA. LC-MS tinh cho C21HsFNsOS (M+H)": m/z = 404,1; phét hién dugc
404,2.

Vidu 16
N-(2-xyano-3'-metoxybiphenyl-3-yl)-4,5,6,7 -tetrahydrothiazolo[5,4-c]pyridin-2-

carboxamit
N
|

Hop chat nay dugc didu ché bing céach st dung céc quy trinh twong tu nhu dugc
mo ta trong vi du 2 v6i axit 3-metoxyphenylboronic (Aldrich, Cat#:441686) thay thé cho
axit phenylboronic trong Budc 3. Tinh ché hdn hop phan tmg nay bang HPLC didu ché
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(pH = 2, axetonitril/nudc+TFA) thu duge san pham mong muén & dang mubi TFA. LC-
MS tinh cho C21H19N4O02S (M+H)*: m/z = 391,1; phat hién dugc 391,2.

Vidu 17
N-(2-xyano-3'-flo-5'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydro [1,3]thiazolo|5,4-

¢|pyridin-2-carboxamit

Hop chét nay duge diéu ché bang cach st dung cac quy trinh twong tu nhu duge
md ta trong Vi du 2 véi axit (3-flo-5-metoxyphenyl)boronic (Combi-Blocks, Cat#:BB-
2775) thay thé cho axit phenylboronic trong Buéc 3. Tinh ché hén hop phan tmg nay
bang HPLC diéu ché (pH = 2, axetonitril/nugc+TFA) thu dugc san pham mong mudn &
dang mudi TFA. LC-MS tinh cho C21HisFNsO2S (M+H)™: m/z = 409,1; phat hién dugc
409,2.

Vidu 18
N-(2'-clo-2-xyanobiphenyl-3-yl)-4,5,6,7-tetrahydro [1,3]thiazolo[S,4-c]pyridin-2-

Hop chét nay duge didu ché bang cach st dung cac quy trinh twong ty nhu duge

md ta trong vi du 2 véi axit (2-clophenyl)boronic (4ldrich, Cat#:445215) thay thé cho

carboxamit

axit phenylboronic trong Budc 3. Tinh ché hén hop phan ung nay bang HPLC didu ché
(pH = 2, axetonitril/nuéc+TFA) thu dugce san phim mong muén & dang mudi TFA. LC-

MS tinh cho C20H1sCIN4OS (M+H)*: m/z = 395,1; phat hién dugc 395,1.

Vidu 19
N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-y1)-5,6,7 ,8-tetrahydroimidazo[1,2-a]pyrazin-

2-carboxamit
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Hop chat nay duoc didu ché bang cach st dung cac quy trinh tuong ty nhu dugc
mo ta trong vi du 2 voi etyl 5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin-2-carboxylat
(AstaTech, Cat#: SC2741) thay thé cho 5-tert-butyl 2-etyl 6,7-dihydro[1,3]thiazolo[5,4-
c]pyridin-2,5(4H)-dicarboxylat trong Budc 1, va axit (2-flo-3-metoxyphenyl)boronic
(Combi-Blocks, Cat#: BB-2460) thay thé cho axit phenylboronic trong Budc 3. Tinh ché
hdn hop phan tng nay bang HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge
san pham mong mubn & dang mudi TFA. LC-MS tinh cho C21H19FNsO2 (M+H)": m/z =
392,2; phat hién dugc 392,3.

Vidu 20
N-[3-(2,3-dihydr0-1,4-benzodioxin-6-yl)-2-metylphenyl]-4,5,6,7 -
tetrahydro[1,3]thiazolo [5,4-c]pyridin-2-carboxamit

Buéc 1: 3-(2,3-dihydrobenzo[b][1,4 [dioxin-6-yl)-2-metylanilin

EZNHZ

Hop chit nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu dugc
mo ta trong vi du 1, bude 1, bat diu bang 3-brom-2-metylanilin (460 mg, 2,5 mmol)
(Combi-Blocks, Cat#:AN-1321). Tinh ché phan cin béng séc ky nhanh trén cot silicagel
rira giai bang etyl axetat 30% trong cic hexan 8 tao ra san phdm mong mudn (502 mg,

83%). LCMS tinh cho C1sHigNO, (M+H)*: m/z = 242,1; phét hién duge 242.2.

Buée 2: tert-butyl 2-(3-(2,3-dihydrobenzo[b][1,4 [ dioxin-6-yl)-2-metylphenylcarbamoyl)-
6, 7-dihydrothiazolo[5,4-c]pyridin-53( 4H)-carboxylat
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Hop chét nay duge didu ché bing cach sir dung cac quy trinh twong ty nhu dugc
md ta trong vi du 2, bude 1 voi 3-(2,3-dihydrobenzo[b][ 1,4]dioxin-6-yl)-2-metylanilin tir
Bude 1 thay thé cho 2-amino-6-brombenzonitril. San pham tho dugc st dung trong budc
tiép theo ma khong cin tinh ché nita. LCMS tinh cho C27H3oN30sS (M+H)™: m/z =
508,2; phat hién dugc 508,2.

Buée 3: N-[3-(2,3-dihydro-1, 4-benzodioxin-6-yl)-2-metylphenyl]-4,5,6,7-
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit

Hop chat nay dugc didu ché bing cach st dung céc quy trinh twong ty nhur dugc
mo ta trong vi du 2, Budc 2, bit dau bang tert-butyl 2-(3-(2,3-
dihydrobenzo[b][1,4] dioxin-6-yl)-2-metylphenylcarbamoyl)-6,7 -dihydrothiazolo[5,4-
¢|pyridin-5(4H)-carboxylat tir Budc 2. Tinh ché hon hop phén g nay bang HPLC diéu
ché (pH = 2, axetonitril/nuéc+TFA) thu duge san phim mong mudn & dang mubi TFA.

LC-MS tinh cho C22H2:N3038 (M+H)": m/z = 408,1; phat hién dugc 408,2.

Vidu 21
N-(2'-flo-3'-metoxy-2-metylbiphenyl-3-yl)-4,5,6,7 -tetrahydro[1,3]thiazolo[5,4-

H [\II’QNH
\ON \ﬂ/l\s
F 0

Hop chit nay dugc didu ché bing céach st dung cac quy trinh twong tu nhu duoc

c]pyridin-2-carboxamit

mo ta trong vi du 2 véi 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Budc 1, va axit (2-flo-3-metoxyphenyl)boronic thay thé cho axit phenylboronic
trong Budc 3. Tinh ché hdn hop phan Gmg nay biang HPLC didu ché (pH =2,
axetonitril/nudc+TFA) thu dugc san pham mong mudn & dang mudi TFA. LC-MS tinh
cho C21H21FN30,S (M+H)": m/z = 398,1; phat hién dugc 398,2.
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Vi du 22
N-(2'-ﬂ0-3'-metoxy-Z-metylbiphenyl—3-yl)-1-metyl-4,5,6,7 -tetrahydro-1H-

imidazo[4,5-c]pyridin-2-carboxamit

NH
SO DAY
LRa SRS
F 0]

Hop chét nay dugc didu ché bing cach sir dung cac quy trinh twong ty nhu duoc
mo ta trong vi du 12, bat dau béng 2'-flo-3'-metoxy-2-metylbiphenyl-3-amin, dugc diéu
ché bing cach st dung cac quy trinh twong tu dé tdng hop 2-amino-6-(2,3-dihydro-1,4-
benzodioxin-6-yl)benzonitril trong Vi du 1, Budc 1. Tinh ché hdn hop phan Gng nay bang
HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san phim mong mudn & dang
mubi TFA. LC-MS tinh cho C22H24FN4O2 (M+H)"™: m/z = 395,2; phat hién dugc 395,3.

Vidu 23
N-[2—mety.l-3-(1-metyl-1H-indazol—4-yl)phenyl]-4,5,6,7 -tetrahydro[1,3]thiazolo[5,4-

<O 2
\N_Nj]/j\s
N= (0]

Hop chit nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu duoc

c]pyridin-2-carboxamit

md ta trong vi du 2 v6i 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Budc 1, va axit (1-metyl-1H-indazol-4-yl)boronic (Combi-Blocks; cat#BB-9017)
thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phéan ung nay bang
HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san pham mong mudn ¢ dang
mudi TFA. LC-MS tinh cho C22H2»NsOS (M+H)*: m/z = 404,2; phat hién duoc 404,3.

Vi du 24
N- [2'—ﬂ0-3'-(hydroxymetyl)-Z-metylbiphenyl-3-yl]—4,5,6,7 -
tetrahydro[1,3]thiazolo[5,4-c] pyridin-2-carboxamit

O H [\;/QNH
HO Nm/ks
Tl
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Hop chét nay dugc diéu ché bang cach st dung céc quy trinh twong tu nhu dugc
mé ta trong vi du 2 v6i 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Buéc 1, va axit [2-flo-3-(hydroxymetyl)phenyl]boronic (Combi-Blocks, Cat#: BB-
6579) thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phan tmg nay
bang HPLC didu ché (pH = 2, axetonitril/nu¢c+TFA) thu dugc san phdm mong mubn &
dang mudi TFA. LC-MS tinh cho C21H21FN30,2S (M+H)™: m/z = 398,1; phat hién dugc
398.2.

Vi du 25
N-[3-(1H-indazol-4-yl)-2-metylphenyl]-4,5,6,7-tetrahydro [1,3]thiazolo[5,4-¢] pyridin-

O ' N/QNH
W
N= O

Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu dugc

2-carboxamit

md ta trong vi du 2 v6i 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Bucc 1, va mudi hydroclorua cta axit indazol-4-boronic (Aldrich, Cat#:709379)
thay thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phan ung nay bang
HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san pham mong mudn & dang
mudi TEA. LC-MS tinh cho C21H2NsOS (M+H)*: m/z = 390,1; phét hi¢n duge 390,2.

Vidu 26
N-(2-metylbiphenyl-3-yl)-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carb0xamit

oWy
(0]

Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu dugc
md ta trong vi du 2 v6i 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Budc 1. Tinh ché hdn hop phan ng nay bang HPLC didu ché (pH =2,
axetonitril/nuéc+TFA) thu dugc san pham mong mudn & dang mubi TFA. LC-MS tinh

cho Ca0H20N30S (M+H)": m/z = 350,1; phét hién dugc 350,2.
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Vi du 27
5-(2-hydroxyetyl)-N-(Z-metylbiphenyl-3—yl)—4,5,6,7-tetrahydr0thiazolo [5,4-

ug o
o)

Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu dugc

c]pyridin-2-carboxamit

mb ta trong vi du 11, bit diu bang N-(2-metylbiphenyl-3-y1)-4,5,6,7-

tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit tir Vi du 26. Tinh ché hdn hop phan
ung nay bang HPLC didu ché (pH = 2, axetonitril/nudc+TFA) thu duge san phim mong
mubdn & dang mubi TFA. LC-MS tinh cho C22H24N302S (M+H)": m/z = 394,2; phat hi¢n
dugc 394,2.

Vidu 28
axit 2-(2-(2-metylbiphenyl—3-ylcarbamoyl)-6,7-dihydr0thiazolo[5,4-c]pyridin-5(4H)-

SUED: Y
N OH

Thém axit glyoxalic monohydrat (9,9 mg, 0,11 mmol) vao dung dich chira N-(2-

ylaxetic

metylbiphenyl-3-yl)-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-c]pyridin-Z-carboxamit (17 mg,
0,05 mmol) tir Vi du 26, va N,N-diisopropyletylamin (19 pL, 0,11 mmol) trong
diclometan (0,5 mL). Sau khi khudy & nhiét do trong phong trong 15 phut, thém natri
triaxetoxyborohydrit (33 mg, 0,15 mmol) vao. Khudy hdn hop phan tng ndy ¢ nhi¢t do
trong phong trong 2 gid. Loai bo dung mdi dudi ap suit giam, va tinh ché phan cin bing
HPLC diéu ché (pH = 2, axetonitril/nudct+TFA) thu duge san pham mong mudn & dang

mudi TFA. LC-MS tinh cho C22H2N3038 (M+H)": m/z = 408,1; phat hién duoc 408,2.
Vidu 29

N- [2—metyl-3-(2-metyl-2H-indazol—6-yl)phenyl]-4,5,6,7 -tetrahydro[1,3]thiazolo[S,4-

c]pyridin-2-carboxamit
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Hop chit nay dugc didu ché bing cach st dung cac quy trinh twong tu nhu dugc
md ta trong vi du 2 v6i 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Budc 1, va pinacol este cla axit 2-metyl-2H-indazol-6-ylboronic (Combi-Blocks,
Cat#-PN-9131) thay thé cho axit phenylboronic trong Buéc 3. Tinh ché hdn hop phan
ung nay bang HPLC diéu ché (pH = 2, axetonitril/nu¢c+TFA) thu duge san phim mong
mudn & dang mubi TFA. LC-MS tinh cho C22H2NsOS (M+H)": m/z = 404,2; phat hi¢n
dugc 404,2.

Vidu 30
N-(2'-xyano-Z-metylbiphenyl-3-yl)-4,5,6,7-tetrahydr0[1,3]thiazolo [5,4-c]pyridin-2-

N

carboxamit

Hop chét nay duge didu ché bang cach st dung cac quy trinh twong ty nhu duge
mé ta trong vi du 2 vGi 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Budc 1, va axit 2-xyanophenylboronic (4/drich, Cat#:521 396) thay thé cho axit
phenylboronic trong Buéc 3. Tinh ché hdn hgp phan tmg nay bing HPLC diéu ché (pH =
2, axetonitril/nuéc+TFA) thu duge san phim mong mubn & dang mudi TFA. LC-MS tinh
cho C21HsN4OS (M+H)*: m/z = 375,1; phét hién dugc 375,2.

Vi du 31

N-[2'-(xyanometyl)-2-metylbiphenyl-3-yl]-4,5,6,7 -tetrahydro[1,3]thiazolo[S,4-

c]pyridin-2-carboxamit

Hop chat nay dugc didu ché bang cach st dung cac quy trinh twrong ty nhu dugc
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mo ta trong vi du 2 v6i 3-brom-2-metylanilin thay thé cho 2-amino-6-brombenzonitril
trong Bude 1, va axit 2-(xyanometyl)phenylboronic (Combi-Blocks, Cat#:BB-2136) thay
thé cho axit phenylboronic trong Budc 3. Tinh ché hdn hop phan Gng nay bang HPLC
didu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san pham mong mudn & dang mudi

TFA. LC-MS tinh cho C2:H21N4OS (M+H)*: m/z = 389,1; phét hi¢n dugc 389,2.

Vi du 32
N-(Z-clo-Z'-ﬂ0-3'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydr0[1,3]thiazolo [5,4-

NH
YU
F 0

Bueée 1: tert-butyl 2-(3-brom-2-clophenylcarbamoyl)-o, 7-dihydrothiazolo[5,4-cpyridin-
5(4H)-carboxylat

c]pyridin-2-carboxamit

o)

|y N@N—ﬁ

Br\i/NTH’\S 0
0

Hop chét nay duge didu ché bang cach st dung cac quy trinh tuong tu nhu dugce
mo ta trong vi du 2, Budc 1, bat dau béng 3-brom-2-cloanilin (206 mg, 0,10 mmol)
(AstaTech, Cat#: CL9068) va 5-tert-butyl 2-etyl 6,7-dihydro[1,3]thiazolo[5,4-c]pyridin-2,
5(4H)-dicarboxylat (312 mg, 0,10 mmol). San pham tho dugc sir dung trong budce tiép
theo ma khong can tinh ché nita. LCMS tinh cho C1sH2BrCIN3O3S (M+H)": m/z =
472,0; phat hién duoc 472,0.

Buée 2: N-(3-brom-2-clophenyl)-4,5,6, 7-tetrahydrothiazolo[5,4-c]pyridin-2-carboxamit

Cln N/QNH
B r\©/ N \[(“\S
0
Hop chat nay duge diéu ché bang cach st dung cac quy trinh tuong tu nhu dugc
md ta trong vi du 2, Budc 2, bt diu bang tert-butyl 2-(3 -brom-2-clophenylcarbamoyl)-
6,7 -dihydrothiazolo[S,4-c]pyridin-5(4H)—carb0xylat tir Buée 1. Tinh ché phan cn bang

sic ky nhanh trén cot silicagel rira giai bing metanol 5% trong diclometan dé tao ra san
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phim mong mubn (238 mg, 64% qua 2 budc). LCMS tinh cho C13H12BrCIN;OS
(M+H)*: m/z = 372,0; phat hién dugc 372,0.

Buéc 3: N-(2-clo-2"-flo-3'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydro[ 1, 3Jthiazolo[5,4-
c¢/pyridin-2-carboxamit

Khuay hdn hop gdm N-(3-brom-2-clophenyl)-4,5,6,7-tetrahydro[ 1,3]thiazolo[5,4-
c]pyridin-2-carboxamit (10,0 mg, 0,027 mmol), axit (2-flo-3-metoxyphenyl)boronic
(5,02 mg, 0,030 mmol), K5POs (11 mg, 0,054 mmol) va
tetrakis(triphenylphosphin)paladi(0) (3,1 mg, 0,0027 mmol) trong 1,4-dioxan (0,15 mL)
va nuée (10 uL) & 100 °C trong 1 gid. Sau khi lam ngudi dén nhiét do trong phong, pha
loding hén hop bing metanol, va tinh ché bang HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu dugce san pham mong mudn & dang mubi TFA. LC-MS tinh

cho Ca0H1sCIFN302S (M+H)*: m/z = 418,1; phat hién dugc 418,2.

Vi du 33
N-(2-clobiphenyl-3-yl)-4,5,6,7-tetrahydro[1,3] thiazolo [5,4-c]pyridin-2-carboxamit

Cl H [\”QNH
(0]

Hop chét nay duge didu ché bang cach st dung céc quy trinh twong ty nhu dugc
mé ta trong vi du 32 v6i axit phenylboronic thay thé cho axit (2-flo-3-
metoxyphenyl)boronic trong Budc 3. Tinh ché hén hop phan Gmg nay bang HPLC didu
ché (pH = 2, axetonitril/nudc+TFA) thu dugc san phim mong muén & dang mudi TFA.

LC-MS tinh cho C19H7CIN;OS (M+H)": m/z = 370,1; phat hién dugc 370,2.

Vi du 34
N-[2-clo-3-(2,3-dihydr0-1,4-benzodioxin-6-yl)phenyl]-4,5,6,7-
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit

0]

Cl y N/QNH
I
[O O O N\n/‘\S
O

Hop chét nay duge didu ché bang cach str dung cac quy trinh tuong tu nhu dugc
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mo ta trong vi du 32 v6i axit 2,3-dihydro-1,4-benzodi0xin-6-ylboronic thay thé cho axit
(2-flo-3-metoxyphenyl)boronic trong Budc 3. Tinh ché hdn hop phan ing nay bang
HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san pham mong mudn & dang
mubdi TFA. LC-MS tinh cho C21H19CIN303S (M+H)*: m/z = 428,1; phat hién duogc 428,2.

Vidu 35
N-(2-clo-3-(1-metyl—lH-indazol-4-yl)phenyl)-4,5,6,7 -tetrahydrothiazolo[S,4-

)9 g o
|

\NNW*S

N= 0]

Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhur duoc

c¢]pyridin-2-carboxamit

mo ta trong vi du 32 véi axit 1-metyl-1H-indazol-4-boronic (Combi-Blocks; cat#BB-
9017) thay thé cho axit (2-flo-3-metoxyphenyl)boronic trong Budc 3. Tinh ché hdn hop
phan ing nay bang HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san pham
mong mubdn & dang mubdi TFA. LC-MS tinh cho C21Hi9CINsOS (M+H)": m/z = 424,1;
phat hién duoc 424,2.

Vi du 36
N-[3—(2,3-dihydro-1,4-benzodioxin-6-yl)-5-ﬂ0-2-metylphenyl]-4,5,6,7 -
tetrahydro[1,3]thiazolo[5,4-c] pyridin-2-carboxamit

[O - N/QNH
o o

Hop chét nay duge didu ché bang cach sir dung cac quy trinh twong ty nhu dugc
md t& trong vi du 20 v6i 3-brom-5-flo-2-metylanilin (Ark Pharm, Cat#:AK-82467) thay
thé cho 3-brom-2-metylanilin trong Budc 1. Tinh ché hdn hop phan ing nay bang HPLC
didu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san phadm mong muén & dang mudi

TFA. LC-MS tinh cho CaH21FN3038 (M+H)*: m/z = 426,1; phét hién dugc 426,2.
Vi du 37
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N-[2-(2,3—dihydr0-1,4-benzodioxin-6-yl)-3-metylpyridin-4-yl]-4,5,6,7 -
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit

0 N ’QNH
[0 m*s\
o)

Hop chét nay dugc didu ché bang cach sir dung céc quy trinh twong ty nhu dugc

H
P N
N

md t& trong vi du 20 v&i 2-clo-3-metylpyridin-4-amin (AstaT ech, Cat#-25664) thay thé
cho 3-brom-2-metylanilin trong Budc 1. Tinh ché hdn hop phan tmg nay bang HPLC
didu ché (pH = 2, axetonitril/nugc+TFA) thu dugce san phim mong mudn & dang mudi

TFA. LC-MS tinh cho C21H21N403S (M+H)": m/z = 409,1; phat hién dugc 409,2.

Vi du 38
N-[S—(2,3-dihydr0-1,4—benzodi0xin-6-yl)-4—metylpyridin-3-yl]-4,5,6,7—
tetrahydro[1,3]thiaz010[5,4-c]pyridin-2-carb0xamit

0 N/QNH
A s
N

Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu duogc
md t& trong vi du 20 v6i 5-brom-4-metylpyridin-3-amin (AstaTech, Cat#:36169) thay thé
cho 3-brom-2-metylanilin trong Budc 1. Tinh ché hdn hop phan Gmg nay bang HPLC
didu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san phim mong mudn & dang mudi

TFA. LC-MS tinh cho C21H21N403S (M+H)": m/z = 409,1; phat hién dugc 409,2.

Vidu 39
N-(2—xyan0-2'-ﬂo-3'-metoxybiphenyl-3-yl)-1-metyl-4,5,6,7-tetrahydro-1H-

imidazo[4,5-¢]pyridin-2-carboxamit

H NH
QU PAY
Leashe
F (@)

Hop chét nay duoc didu ché bang cach st dung céc quy trinh twong tu nhu dugc

mo ta trong vi du 12, Budc 3 dén 4, bit diu bang 5-tert-butyl 2-metyl 1-metyl-6,7-

-107-



39216

dihydro-1H-imidazo[4,5-c]pyridin-2,5 (4H)-dicarboxylat tix Vi dy 12, Budc 2 va 3-amino-
2'-flo-3'-metoxybiphenyl-2-carbonitril, dugc didu ché bang cach st dung cac quy trinh
tuong tu dé tong hop 2-amino-6-(2,3-dihydro-1,4-benzodioxin-6-yl)benzonitril trong V7
du 1, Bude 1. Tinh ché hdn hop phan tng nay bing HPLC diéu ché (pH =2,
axetonitril/nudc+TFA) thu duoc san pham mong mudn & dang mudi TFA. LC-MS tinh

cho C2oH21FNsO, (M+H)': m/z = 406,2; phét hién dugc 406,2.

Vi du 40
N-(2-xyan0-2'-ﬂ0-3'-metoxybiphenyl-3—yl)—5-(2-hydroxyetyl)—l-metyl-4,5,6,7 -
tetrahydro-1H-imidazo[4,5-¢]pyridin-2-carboxamit

HO—>

Il\]l N

QOB Y
e ae
F o

Hop chét nay duge didu ché bing cach sir dung cac quy trinh twong ty nhu duoc
mo ta trong vidu 11, bt dau bang N-(2-xyan0-2'—ﬂo-3'-metoxybiphenyl—S-yl)-l—metyl—
4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-carboxamit tir Vi du 39. Tinh ché hdn hop
phan tg nay bing HPLC diu ché (pH = 2, axetonitril/nu6c+TFA) thu duge san pham
mong mudn & dang mudi TEA. LC-MS tinh cho Ca4H2sFNsO3 (M+H)™: m/z = 450,2;
phat hién duoc 450,2.

Vi du 41

Axit (2-{[(2-xyan0-2'-ﬂo-3'-metoxybiphenyl-3-yl)amin0]carbonyl}-1-metyl-1,4,6,7-
tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)axetic

O
Holg
INI N
oSN
\O N \ﬂ/LN\
F @)
Hop chit nay dugce didu ché bang cach st dung céc quy trinh twong ty nhu dugc
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mo ta trong vi du 28, bét diu bing N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)-1-metyl-
4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-carboxamit tur V7 dy 39. Tinh ché hdn hop
phan rng nay bing HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san phidm
mong mudn & dang mudi TFA. LC-MS tinh cho C2sH23FNsO4 (M+H)": m/z = 464.2;
phat hién duoc 464,2.

Vi du 42
N-(2-xyan0-3-(1-metyl—1H—indazol-4-yl)phenyl)-1-metyl-4,5,6,7-tetrahydro-1H-

imidazo[4,5-c]pyridin-2-carboxamit

INI NH
A e
T N
N~ o)

Hop chét nay dugc didu ché bing cach sir dung cac quy trinh twong tu nhu duogc
mo ta trong vi du 12, Budc 3 dén 4, bat diu bang 5-tert-butyl 2-metyl 1-metyl-6,7-
dihydro-1H-imidazo[4,5-c]pyridin-2,5 (4H)-dicarboxylat tir Vi du 12, Budc 2 va 2-amino-
6-(1-metyl-1H-indazol-4-yl)benzonitril, dugc didu ché bang cach st dung cac quy trinh
tuong ty dé tong hop 2-amino-6-(2,3-dihydr0-1,4-benzodioxin-6-yl)benzonitril trong Vi
du 1, Budc 1. Tinh ché hdn hop phan Gng nay biang HPLC didu ché (pH =2,
axetonitril/nudc+TFA) thu dugc san pham mong mudn & dang mudi TFA. LC-MS tinh

cho Cp3H2N;0 (M+H)™: m/z = 412,2; phét hién duoc 412,2.

Vi du A. Thit nghiém lién két phat huynh quang phan gidi theo thoi gian (HTRF)
thudn nhat ciia PD-1/PD-L1

Céc thir nghiém dugc thyuc hién trong dia polystyren 384 15 mau den tiéu chuan c6
thé tich cudi cung 1a 20 pl. Pau tién, cac chét (e ché duge pha lodng theo day nbi tiép trong
DMSO va sau d6, duge bd sung vao cac 13 cia dia trude khi bo sung cac hop phan phan
ung khac. Nong do cubi cia DMSO trong thir nghiém nay 1a 1%. Céc thir nghiém duoc
thuc hién ¢ 25°C trong dung dich dém PBS (d0 pH 7,4) c6 Tween-20 0,05% va BSA 0,1%.
Protein PD-L1 téi td hop ctia nguoi (19-238) c6 thé His ¢ dau tan cung C dugc mua tur
AcroBiosystems (PD1-H5229). Protein PD-1 tai td hop cua ngudi (25-167) c6 the Fc ¢
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diu tan cing C cling dugc mua tr AcroBiosystems (PD1-H5257). Protein PD-L1 va
protein PD-1 dugc pha loang trong dung dich dém thir nghiém va 10 pl dugc bd sung vao
15 cua dia. Cac dia dugc ly tAm va cac protein dugc U trude béng céc chit trc ché trong 40
phit. Sau qué trinh @ 1a qué trinh bd sung 10 pl dung dich dém phat hién HTRF dugc bd
sung IgG khéang cta nguoi dugc déanh d4u biang Europi cryptate (PerkinElmer-AD0212)
dic hiéu ddi véi Fc va khang thé khang His dugc tiép hop vao SureLight®-
Allophycocyanin (APC, PerkinElmer-AD0059H). Sau khi ly tam, dia dugc 1 ¢ 25°C trong
60 phut, trude khi doc trén thiét bi doc dia PHERAstar FS (ty 1& 665nm/620nm). Nong do
cubi trong thir nghiém nay 1a PD1 3 nM, PD-L1 10 nM, IgG khang ctia nguoi duge danh
dAu bang europi 1 nM va khang thé khang His-Allophycocyanin 20 nM. Viéc xac dinh
ICso duge thuc hién bang cach vé theo diém duong cong vé hoat tinh d6i ching tinh theo
phan trim so v6i ham 16garit ctia ndng do chit tc ché bing cach st dung phin mém
GraphPad Prism 5.0.

Céc hop chit theo séng ché nay, nhu dugc 14y 1am vi du trong phan cac Vi du tir 1-
42, da thé hién tri s6 ICsp trong cac khoang sau day: + = ICso < 100 nM; ++ = 100 nM <
1Cs0< 500 nM; +++ = 500 nM < ICs0< 10000 nM

Dt liéu thu dugc cia céc hop chét Vi du bing céch sit dung thir nghi¢m lién ket
phét huynh quang phan giai theo thoi gian thudn nhat (HTRF) ctia PD-1/PD-L1 dugc mo
td & Vi du A dugc dua ra trong Béng 1.

Bang 1

HTRF cita PD-1/PD-L1
Vi du ICso (nM)

1 +
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HTREF cia PD-1/PD-L1
Vi du ICs0 (nM)
2 +
3 +
4 +
5 +
6 +
7 +
8 ++
9 +
10 ++
11 ++
12 +
13 +
14 +++
15 ++
16 +
17 +
18 +
19 +
20 +
21 +
22 +
23 +
24 +++
25 +
26 +
27 +
28 +
29 ++
30 ++
31 +++
32 +
33 +
34 +
35 +
36 +
37 -
38 +++
39 +
40 +
41 ++
42 ++

Céc dang cai bién khac nhau cta sang che, ngoai nhiing loai dugc mo ta trong ban

md ta nay ra, s€ trd nén sang to dbi v6i chuyén gia trong linh vuc k¥ thuét nay nho phan
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md ta trén day. Cac dang cai bién nhu véy thi cling duoc dy dinh la nam trong pham vi cua
cac diém yéu cau bao ho kem theo. MQi tai liéu tham chiéu, bao gdm, ma khong chi gidi
han & tt ca patent, cac don yéu cdu cap patent, va cac cong bo, duoc trich dan trong don

nay duge dua toan by vao day bang cich vién dan.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thirc (I):

/—'61
/¥1
R? Ne
Cyﬁ)\ﬁ% /;YZ“K R9)

N ~7 n
|
1 _y3 O
X\xfx

D

hoac mudi duge dung hodc chét déng phén lap thé cua no, trong do:
(i) G' ]ANR® va G? 1a CR'R7; hodc
(i) G! 1a CR®R® va G*1aNR;

—
Y,
2N
gbc: z
G! G<
N & | A Jiz
jqﬂf\ o, o N NR,
o ’ L |
G1
/N/— e

X' 1a N ho#c CR!;

X2 1a N hodc CR?;

X3 1a N hodc CR?;

Cy la phenyl, 2-thiophenyl, 3-thiophenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 3,6-
dihydro-2H-pyran-4-yl, xyclohexyl, xyclohexenyl, 2,3-dihydro-1,4-benzodioxin-6-yl, 1,3-
benzodioxin-5-yl, 2-metylindazol-6-yl or 1-metylindazol-4-yl, mdi nhém tuy y duge thé

bang 1 dén 5 nhom thé R® dugc chon mét cach doc lap;
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R!, R va R® mdi nhém doc 1ap duge chon tir H, Cis alkyl, Cs-10 xycloalkyl, Cs-10
xycloalkyl-Ci4 alkyl-, Ce10 aryl, Ce.10 aryl-Ci4 alkyl-, heteroaryl c6 tr 5-10 canh,
heteroxycloalkyl ¢6 tir 4-10 canh, (heteroaryl co tr 5-10 canh)-Ci4 alkyl-,
(heteroxycloalkyl c6 tr 4-10 canh)-Ci.4 alkyl-, Ca4 alkenyl, Co-4 alkynyl, halo, CN, OR',
C1.shaloalkyl, C1.4 haloalkoxy, NHa, -NHR'?, -NR'R'?, NHOR!?, C(O)R!?, C(O)NR!R!?,
C(O)OR!, OC(O)R!?, OC(O)NR'R™, NR!°C(O)R!?, NR!°C(O)OR'?, NR1®C(O)NR'R,
C(=NR'®)R'®, C(=NR!®)NR'R', NR!’C(=NR'")NR!’R!’, NR!’S(O)R'", NRUS(O)%R",
NR!S(0)NR!R!Y, S(O)R', S(O)NR'R', S(0)R, va S(0):NR!’R, trong d6 mdi R
doc lap dugc chon tir H, Cia alkyl, C.4 alkenyl, Ca-4 alkynyl, C1.4 alkoxy, Cs-10xycloalkyl,
C3-10 xycloalkyl-Ci.4 alkyl-, Ce.10 aryl, Ce-10 aryl-Ci4 alkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, (heteroaryl c6 tr 5-10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl-, trong d6 Ci4 alkyl, Cz4 alkenyl, C4
alkynyl, C1.4 alkoxy, Cs-10 xycloalkyl, Cs.10 xycloalkyl-Ci4 alkyl-, Cs-10 aryl, Ce-10 aryl-Ci4
alkyl-, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tur 4-10 canh, (heteroaryl co tur 5-
10 canh)-C1.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- clia R!,R%, R3vaR!?
mdi nhém tuy y dugc thé béng 1, 2 hodc 3 nhom thé R¢ dugc chon mot cach doc lap;

R4, RS, RS, R7vaR® mdi nhém ddc 1ap dugce chon tir H, halo, Ci6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, Ci.s haloalkoxy, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-
14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs-10aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-
, (heteroaryl c6 tr 5-14 canh)-Ci.4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-,
CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NRR?, C(O)OR?, OC(O)R?, OC(O)NR*R?,
NHR?, NR?R?, NR*C(O)R?, NR*C(0O)OR?, NR*C(O)NR*R?, C(=NR")R?, C(=NR?)NR’R?,
NR*C(=NR*NRR?, NR*C(=NOH)NR®R?, NR2C(=NCN)NR?R?, NR2S(O)R?,
NR2S(0):R?, NR2S(0):NRR?, S(O)R?, S(O)NRR?, S(O)2R?, va S(O)2NR®R?, trong do6 Ci-
6 alkyl, Ca. alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-14 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
ciia R*, R, RS, R7va R® mdi nhom tiy ¥ dugce thé bang 1, 2, 3, 4 hodc 5 nhém thé R,

hodc hai nhom thé R® lién k& trén vong Cy, cing v6i cdc nguyén tor ma ching gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢ 5, 6 hoac 7 canh,

vong heteroaryl ngung tu ¢6 5 hodc 6 canh hodc vong Cs-¢ xycloalkyl ngung tu, trong do
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vong heteroxycloalkyl ngung tu c¢6 5, 6 hodc 7 canh va vong heteroaryl ngung tu ¢6 5 hodc
6 canh mdi vong c6 1-4 nguyén tir khac loai 1a cac thanh phan vong duge chon tir N, O va
S va trong d6 vong phenyl ngung ty, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-¢ xycloalkyl ngung tu mdi nhém
tlty v duge thé bang 1, 2 hoic 3 nhém thé R® duge chon mot cach doc 1ap;

ho#ic hai nhom thé RS dugc gin vao ciing mot nguyén tir cacbon, cling v6i céc
nguyén t& cacbon ma chung gin vao, tao thanh vong Cs-¢ xycloalkyl hodc vong
heteroxycloalkyl c¢6 4, 5, 6 hodc 7 canh, trong d6 vong Cs-s xycloalkyl va vong
heteroxycloalkyl c6 4, 5, 6 hodc 7 canh mdi nhom tuy y duge thé bang 1, 2 hoic 3 nhém
thé R® dugc chon mdt cach doc lap;

R? 14 halo, C1- alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ci.6 haloalkyl, Ci-¢ haloalkoxy, Cs.
10 aryl, Cs-10 xycloalkyl, heteroaryl ¢ tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce.
10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢ tir 5-14 canh)-Ci.4 alkyl-,
(heteroxycloalkyl ¢6 tir 4-10 canh)-Ci4 alkyl-, CN, NO,, OR!, SR', NHa, NHR',
NR'R!, NHOR!, C(O)R!, C(O)NR!'R!, C(O)OR!, OC(O)R',, OC(O)NR'R",
NR!IC(O)R!, NR!'C(O)OR!, NR!'C(O)NR!R!, C(=NR''R!, C(=NR!')NR!'R'!,
NR!'C(=NR!)NR!'R!!, NR"'C(=NOH)NR''R", NR!'C(=NCN)NR''R", NRUIS(O)RM,
NR!'S(0),R!!, NR!!S(0):NR!'R!, S(O)R!, S(O)NR''R!!, S(O).R", hodc S(O),NR!'R!,
trong d6 Ci.6 alkyl, Ca-6 alkenyl, Ca.6 alkynyl, C1.¢ haloalkyl, Ci. haloalkoxy, Ce-10aryl, Cs-
10 xycloalkyl, heteroaryl c6 tlr 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce.10 aryl-Ci-4
alkyl-, Cs.0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5-14 canh)-Ci4 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cua R? mdi nhém tuy y duge thé bang 1, 2
hogc 3 nhom thé R®;

mdi R doc 1ap duge chon tir H, Ci.6 alkyl, Ci.6 haloalkyl, Ca.6 alkenyl, Cz.6 alkynyl,
Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl ¢6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci.s alkyl, Ca-6 alkenyl, Ca-6
alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl ¢ tur 4-
10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tr 5-10 canh)-Ci.
4alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci.4 alkyl- cua R!! m&i nhém tuy v duge thé
bang 1, 2 hodc 3 nhém thé RY;
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mdi R? doc 1ap duge chon tir H, Ci6 alkyl, Ci- haloalkyl, C2-¢ alkenyl, Cz-6 alkynyl,
Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci-6 alkyl, Ci.¢ haloalkyl, Ca-6
alkenyl, Crs alkynyl, Ce1o aryl, Csao xycloalkyl, heteroaryl c6 tu 5-10 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs.1o xycloalkyl-Ci-4 alkyl-,
(heteroaryl co tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co6 tir 4-10 canh)-Ci.4 alkyl-
ctia R® mdi nhom tiy ¥ duge thé bing 1, 2 hogc 3 nhém thé R

mdi nhém thé RP doc lap dugc chon tir halo, Ci6 alkyl, Ci.¢ haloalkyl, Ci
haloalkoxy, Ce-10aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tur
4-10 canh, Ce.10 aryl-C1.4 alkyl-, C.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tur 5-10 canh)-
C1.4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci4 alkyl-, CN, OH, NH», NO,, NHORS,
OR®, SR, C(O)RS, C(O)NRR®, C(O)OR®, OC(O)R®, OC(O)NR‘R?, C(=NR°)NRRS,
NRCC(=NR®)NRCR®, NR°C(=NOH)NRR®°, NR°C(=NCN)NR‘R, NHR®, NR°RS,
NRCC(O)R®, NR°C(O)OR®, NR°C(O)NRR®, NR°S(O)R, NRS(0)2R®, NRS(O)2NRR®,
S(O)R®, S(O)NR°R®, S(O):R® va S(0)NRR; trong d6 Ci- alkyl, Ci.s haloalkyl, Ci-
haloalkoxy, Ce-10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tur
4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c¢6 tr 5-10 canh)-
C1.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- cia R® mdi nhom lai tuy ¥
duge thé tiép bang 1-3 nhém thé RY duoc chon mot cach doc 1ap;

mdi R® ddc 1ap duge chon tir H, Ci- alkyl, Ci-6 haloalkyl, Cz-s alkenyl, C2-6 alkynyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl co tur 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong do6 Ci.6 alkyl, Ci.6 haloalkyl, Ca-6
alkenyl, Cas alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs-10 xycloalkyl-Ci4 alkyl-,
(heteroaryl ¢ tir 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-
cua R° mdi nhom tuy y dugc thé béng 1, 2 hodc 3 nhom thé Rf doc 1ap duge chon tir Ci-
alkyl, C1.¢ haloalkyl, C1- haloalkoxy, Ca-¢ alkenyl, Ca.6 alkynyl, Ce-10aryl, Cs-1oxycloalkyl,
heteroaryl co tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10
xycloalkyl-C.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-C1.4 alkyl-, (heteroxycloalkyl ¢ tur 4-
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10 canh)-Ci4 alkyl-, halo, CN, NHORE, ORE, SRe, C(O)RE, C(O)NRR®, C(O)ORg,
OC(O)Re, OC(O)NReR®, NHRe, NRERE, NREC(O)RE, NREC(O)NRERE, NReC(O)ORe,
C(=NR&NRe#RE, NReC(=NR&)NRe#RE, NREC(=NOH)NRERS, NReC(=NCN)NRERE,
S(O)RE, S(O)NRERE, S(O)2RE, NRES(0)2Re, NRES(O)2NRERE, va S(O):NR#R®; trong do
C1.6 alkyl, Ci.¢ haloalkyl, Ca. alkenyl, Ca-s alkynyl, Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl
¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-
C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl co tir 4-10 canh)-
C1.4 alkyl- cia Rf mdi nhom tiry y duge thé béng 1, 2 hodc 3 nhém thé R™ doc lap duoge
chon tr C1- alkyl, Ci.¢ haloalkyl, halo, CN, phenyl, Cs.¢ xycloalkyl, heteroaryl co tu 5 dén
6 canh, heteroxycloalkyl c6 tir 4 dén 6 canh, NHOR®, OR°, SR°, C(O)R®, C(O)NR°R?,
C(O)OR®, OC(O)R°, OC(O)NR°R°, NHR’, NR°R®, NR°C(O)R°, NR°C(O)NR°R°®,
NR°C(O)OR®, C(=NR°)NR°R°’, NR°C(=NR°)NR°R°, S(O)R?, S(O)NR°R®, S(O)2RS,
NRS(0)2R°, NR°S(0)2NR°R?, va S(O)2NR°R?, trong d6 Ci. alkyl, Ci-s haloalkyl, phenyl,
Cs.¢ xycloalkyl, heteroaryl co tir 5 dén 6 canh, va heteroxycloalkyl c6 tir 4 dén 6 canh cla
R Ia tiy ¥ dugc thé bang 1, 2 hogc 3 nhém thé RY;

mdi RY doc 1ap duge chon tir Ci6 alkyl, Ci-6 haloalkyl, halo, Cs-10 aryl, heteroaryl c6
tir 5-10 canh, Cs.10 xycloalkyl, heteroxycloalkyl co tir 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs.
10 xycloalkyl-C.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tur
4-10 canh)-Ci4 alkyl-, CN, NHz, NHOR®, OR®, SR®, C(O)RS, C(O)NR®R¢, C(O)ORS,
OC(O)Re, OC(O)NR°R¢, NHR®, NR°R®, NR°C(O)R", NRC¢C(O)NRR®, NR°C(O)ORS,
C(=NR®)NRR¢, NR°C(=NR®)NRR®, NR°C(=NOH)NR‘R®, NREC(=NCN)NR°R®, S(O)R®,
S(O)NRCRS, S(0)2R¢, NR°S(0)2R®, NR*S(O):NRR?, va S(O)NR°R¢, trong d6 Ci.6 alkyl,
C1.6 haloalkyl, Ce.10 aryl, heteroaryl c6 tir 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tr 5-10
canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl- ctia RY mdi nhom tuy y
duoc thé bang 1-3 nhom thé Rf duge chon mot cach doc lap;

mdi R doc 1ap duge chon tir H, Ci alkyl, Ci-6 haloalkyl, Cz-6 alkenyl, Ca-¢ alkynyl,
Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl co tur 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci alkyl, Ci.¢ haloalkyl, Ca-6
alkenyl, Czs alkynyl, Ce.10 aryl, Cs.i0 xycloalkyl, heteroaryl c6 tir 5-10 canh,
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heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Cia alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci.4 alkyl-
cia R mdi nhém tuy y duge thé béng 1, 2 hoac 3 nhém thé Rf dugc chon mdt cach doc
lap;

mdi R ddc 1ap duoc chon tir H, Ci6 alkyl, Ci.6 haloalkyl, C2-¢ alkenyl, Ca-¢ alkynyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cs-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci-6 alkyl, Ca alkenyl, Ca-
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-
10 canh, Ce.10aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-
salkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- clia R mdi nhém tuy y duge thé
bing 1-3 nhém thé RP doc 14p dugce chon tir Ci alkyl, C1.¢ haloalkyl, Ci.¢ haloalkoxy, Ca.
¢ alkenyl, Cas alkynyl, Ce.10 aryl, Cs.io xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce-10 aryl-Cia alkyl-, Cs-10 xycloalkyl-C1.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl-,
halo, CN, NHOR’, OR’, SR’, C(O)R", C(O)NR'R", C(O)OR’, OC(O)R!, OC(O)NR'R’,
NHR!, NRR, NR'C(O)R, NRCO)NRR, NRC(O)OR, C(=NRONR'R’,
NR'C(=NR"NR'R!, NR'C(=NOH)NR'R’, NR'C(=NCN)NR'R’, S(O)RY, S(O)NR'R’,
S(0)2R", NR'S(O)2R", NR'S(0)NR'R" va S(O)2NR'R’, trong d6 Ci alkyl, C1.6 haloalkyl,
C1.¢ haloalkoxy, Ca.6 alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tur 5-
10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-
, (heteroaryl ¢4 tr 5-10 canh)-Ci-4 alkyl- va (heteroxycloalkyl co tir 4-10 canh)-Ci.4 alkyl-
ctia RP mdi nhém tuy y duge thé bang 1, 2 hodc 3 nhém thé RY,

hodc hai nhém thé R® bat ky cung vé6i cdc nguyén tir nito ma chung gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6, 7, 8, 9 hodc 10 canh tuy y duoc thé béng 1, 2 hodc
3 nhém thé RM doc lap dugc chon tir Cie alkyl, Cis haloalkyl, Cs.10 xycloalkyl,
heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10 aryl, heteroaryl c6 tir 5 dén 6 canh, Ce-10 aryl-Ci.
4 alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tr 5 dén 6 canh)-Ci4 alkyl-,
(heteroxycloalkyl ¢6 tir 4 dén 7 canh)-Ci.4 alkyl-, C1.¢ haloalkoxy, Ca-s alkenyl, C2-6 alkynyl,
halo, CN, OR!, SR}, NHOR', C(O)R, C(O)NRR!, C(O)OR!, OC(O)Ri, OC(O)NR'R/, NHR/,
NRIRi, NRIC(O)R!, NRIC(O)NRR, NRIC(O)OR!, C(=NR)NRR/, NRIC(=NRHNRIR},
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NRIC(=NOH)NRIR!, NRIC(=NCN)NR'R, S(O)R/, S(O)NRR!, S(O)Ri, NRIS(O:R!,
NRIS(0),NRR!, va S(0)NRR), trong d6 Cis alkyl, Ci haloalkyl, Cs.10 xycloalkyl,
heteroxycloalkyl co tir 4 dén 7 canh, Ce.10 aryl, heteroaryl c6 tir 5 dén 6 canh, Cs.10 aryl-Ci-
4 alkyl-, Csa0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 6 canh)-Ci.4 alkyl-,
(heteroxycloalkyl c6 tir 4 dén 7 canh)-C1.4 alkyl- cia RP mdi nhém nay tuy y duge thé bang
1, 2, hoic 3 nhém thé RV doc 1ap duge chon tir Cia alkyl, Css xycloalkyl, Ce-10 aryl,
heteroaryl c6 5 hodc 6 canh, heteroxycloalkyl co tir 4 dén 6 canh, C.4 alkenyl, Ca.4 alkynyl,
halo, Ci4 haloalkyl, Cishaloalkoxy, CN, NHORK, ORK, SR, C(O)R, C(O)NR*RK,
C(O)ORK, OC(O)RK, OC(O)NR'R, NHRK, NRXRK, NRKC(O)RY, NRXC(O)NRRK,
NRKC(O)ORK, C(=NR¥)NR'RE, NRKC(=NRKNRRK, S(O)RK, S(O)NRR, S(O)R¥,
NRXS(0):RK, NRES(O),NR*RK, va S(O);NR*RK, trong d6 Ci.4 alkyl, Cs.¢ xycloalkyl, Ce-10
aryl, heteroaryl c¢6 5 hodc 6 canh, heteroxycloalkyl c6 tir 4 dén 6 canh, Cy.4 alkenyl, C24
alkynyl, C1.4 haloalkyl, va Ci.4haloalkoxy ctia mdi nhom R tiy ¥ duoc thé bang 1, 2 hoic
3 nhom thé RY;

hodc hai nhém R duge gén vao cing mt nguyén tir cacbon cla heteroxycloalkyl
¢ tir 4 dén 10 canh, cling v6i cdc nguyén tir cacbon ma ching gén vao, tao thanh Cs.¢
xycloalkyl hodc heteroxycloalkyl c6 tir 4 dén 6 canh c6 1-2 nguyén tir khéc loai la cac
thanh phén vong dugc chon tu O, N hodc S;

mdi Rl hoic R¥ ddc 1ap duoc chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, C.¢ alkenyl, Ca-6
alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Ce.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-
4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl-, trong do Cis alkyl, Cis
haloalkyl, Ca.6 alkenyl, Ca.6 alkynyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-i0 xycloalkyl-C14 alkyl-,
(heteroaryl ¢4 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-
cia R hoic RX mdi nhém tiy y dugce thé bang 1-3 nhom thé RP dugc chon mdt cach doc
lap;

hodc hai nhom thé R® bét ky cling v6i cac nguyén tir nito ma chung gdn vao tao
thanh nhém heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom

thé R" dugc chon mot cach ddc lap;
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hodc hai nhém thé R® bt ky cing véi cdc nguyén tir nito ma chung gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 nhom
thé R" dugc chon mot cach doc 14p;

hodc hai nhém thé Re bt ky cling véi cdc nguyén tir nito ma ching gin vao tao
thanh nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y duoc thé béng 1, 2, hodc 3 nhém
thé R? dugc chon mot cach doc 14p;

hozic hai nhom thé R° bét ky cling v6i cdc nguyén tlr nito ma chiung gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé R dugc chon mot cach doc 14p;

hodc hai nhom thé R* bat ky clng vé&i cac nguyén tir nito ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé bé‘lng 1, 2, hodc 3 nhém
thé R" dugc chon mot cach doc 14p;

mdi R° hoidc R* ddc 14p duoc chon tir H, Ci-6 alkyl, Ci6 haloalkyl, Cs.¢ xycloalkyl,
Ce-10 aryl, heteroxycloalkyl c6 tir 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ci.4 haloalkyl,
C1.4 alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, Ci.¢ haloalkyl, Cs-¢ xycloalkyl, Ce-10 aryl,
heteroxycloalkyl co tr 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ca.4 alkenyl, va Cz4
alkynyl ctia R® hodc R’ mdi nhém tiry ¥ duge thé bang 1, 2 hodc 3 nhém thé RY;

mdi R4 doc 1ap duge chon tir OH, CN, -COOH, NHa, halo, Ci-¢ haloalkyl, C1.¢ alkyl,
Ci6 alkoxy, Ci. haloalkoxy, Ci alkylthio, phenyl, heteroaryl c6 tur 5 dén 6 canh,
heteroxycloalkyl ¢6 tir 4 dén 6 canh, Cs. xycloalkyl, NHR' va NR"?R'?, trong d6 Ci-
alkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl c6 tir 4 dén 6 canh, va heteroaryl co tir 5
dén 6 canh ctia R¢ mdi nhom tuy y dugc thé bé’mg halo, OH, CN, -COOH, NH3, C1.4 alkoxy,
C1.4 haloalkyl, C1.4 haloalkoxy, phenyl, Cs.10 xycloalkyl, heteroaryl ¢6 tr 5 dén 6 canh va
heteroxycloalkyl c6 tir 4 dén 6 canh va mdi R'? doc 1ap 1a Ci¢ alkyl;

chi s dudin 1a sb nguyén béng 1, 2, 3 hodc 4.
2. Hop chét theo diém 1, hoic mudi duge dung hodc chit dong phan 1ap thé ctia no,
trong do:

R!, R? va R3 mdi nhom doc 1ap duge chon tir H, Ci4 alkyl, Cs xycloalkyl, Ca-4
alkenyl, Cz.4 alkynyl, halo, CN, OH, Ci4 alkoxy, Ci-4 haloalkyl, Ci.4 haloalkoxy, NHo, -
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NH-C1.4 alkyl, -N(C14 alkyl),, NHOR!, C(O)R", C(O)NR!''R!?, C(O)OR!, OC(O)R',
OC(O)NR!R! NR!C(O)R!, NR!C(O)OR, NR!C(O)NR!R'?, C(=NR!")R',
C(=NR!")NR!'RI, NR!C(=NR")NR!'R?, NR!9S(O)R1®, NRIS(O)R",
NRIS(0),NR!?R!, S(O)R', S(O)NRR', S(O):R', va S(0)NR!R, trong d6 mdi R!
ddc 1ap duoc chon tir H va Ciq alkyl tuy y dugc thé bang 1 hodc 2 nhém doc 1ap duoc chon
tir halo, OH, CN va Ci.4 alkoxy; va trong d6 Ci4 alkyl, Cs.¢ xycloalkyl, Ca.4 alkenyl, Ca-4
alkynyl va C1.4 alkoxy ctia R!, R? va R3 mdi nhom tuy ¥ dugc thé bang 1 hodc 2 nhom thé
ddc 1ap duoc chon tir halo, OH, CN va Ci.4 alkoxy;

R4, RS, RS, R7vaR® mdi nhom doc lap duge chon tir H, halo, Ci.s alkyl, Ca- alkenyl,
Ca-6 alkynyl, Ci.¢ haloalkyl, C1.¢ haloalkoxy, Cs-10aryl, C3.1oxycloalkyl, heteroaryl co tir 5-
14 canh, heteroxycloalkyl co tir 4-10 canh, Cs.10 aryl-Ci-4 alkyl-, Cs.10xycloalkyl-Ci.4 alkyl-
, (heteroaryl c¢6 tir 5-14 canh)-Ci.4 alkyl-, (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-,
CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR®R?, C(O)OR?, OC(O)R?, OC(O)NR'R?,
NHR?, NR?R?, NR*C(O)R?, NR*C(0)OR?, NR*C(O)NR’R?, C(=NR*R?, C(=NR*)NR’R?,
NR?C(=NR*NR?R?, NR?*C(=NOH)NR?R?, NR?*C(=NCN)NRR?, NR2*S(O)R?,
NR2S(0)2R?, NR2S(0):NR?R?, S(O)R?, S(O)NR*R?, S(O)2R?, va S(O)2NR’R?, trong do Ci-
¢ alkyl, Ca-s alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-14 canh,
heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci alkyl-, Cs-10 xycloalkyl-Cr.4 alkyl-,
(heteroaryl c6 tir 5-14 canh)-Ci.4 alkyl-, va (heteroxycloalkyl co tir 4-10 canh)-Cj.4 alkyl-
ctia R4, RS, RS, R7va R® mdi nhom tiy ¥ duge thé bing 1, 2, 3, 4 hodc 5 nhom thé R;

hodc hai nhom thé R lién ké trén vong Cy, cing v4i cac nguyén tir ma chung gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hoac 7 canh,
vong heteroaryl ngung tu ¢ 5 hodc 6 canh hodc vong Cs-6 xycloalkyl ngung ty, trong do6
vong heteroxycloalkyl ngung tu c6 5, 6 hodc 7 canh va vong heteroaryl ngung tu c6 5 hodc
6 canh mdi vong c6 1-4 nguyén tir khac loai 1a cac thanh phén vong dugc chon tir N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢ 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-6 xycloalkyl ngung tu mdi nhém
tuy y dugce thé béng 1, 2 hoac 3 nhém thé R dugc chon mdt cach doc lap;

hogic hai nhom thé R® dugc gin vao ciing mdt nguyén tir cacbon, cung voi cac
nguyén to cacbon ma ching gén vao, tao thanh vong Cs-¢ xycloalkyl hodc vong

heteroxycloalkyl c¢6 4, 5, 6 hodc 7 canh, trong do vong Cs-¢ xycloalkyl va vong
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heteroxycloalkyl c6 4, 5, 6 hodc 7 canh mdi nhém tuy y duge thé bé‘mg 1, 2 hodc 3 nhom
thé R® duoc chon mot cach doc 14p;

R? 12 halo, C1. alkyl, Ca-¢ alkenyl, C2. alkynyl, Ci-¢ haloalkyl, Ci-6 haloalkoxy, Ce.-
10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-14 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs.
10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tr 5-14 canh)-Ci.4 alkyl-,
(heteroxycloalkyl c¢6 tir 4-10 canh)-Ci4 alkyl-, CN, NO», OR!, SR!!, NH,, NHR!,
NR!'R!, NHOR!, C(O)R!, C(O)NR"R", C(O)OR!, OC(O)R', OC(O)NR'"R',
NRI'C(O)R!Y, NR!C(O)OR", NR!C(O)NR!R!M, C(=NR!HRM, C(=NR!")NR!R!,
NR!C(=NR")NR!R!", NR!'C(=NOH)NR!'R!!, NR!C(=NCN)NR!'R!", NR!'S(O)R",
NR!IS(0),R!!, NRMS(0),NR!'R!!, S(O)R", S(O)NRMR!!, S(O),R!', hodc S(O):NR!'R!,
trong d6 Ci.6 alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Ci- haloalkyl, Ci-¢ haloalkoxy, Ce-10 aryl, Cs.
10 xycloalkyl, heteroaryl co tir 5-14 canh, heteroxycloalkyl ¢ tir 4-10 canh, Cs-10 aryl-Ci4
alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tur 5-14 canh)-C14 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cua R? mdi nhém tuy y duge thé bang 1, 2
hozic 3 nhom thé RP;

mdi R doc 1ap dugc chon tir H, Ci. alkyl, Ci.¢ haloalkyl, Ca-¢ alkenyl, Ca-6 alkynyl,
Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci.6 alkyl, C26 alkenyl, Cz-6
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tur 5-10 canh, heteroxycloalkyl c6 tir 4-
10 canh, Ce.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci-
+alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- ciia R!! mdi nhém tiy y duge thé
bang 1, 2 hodc 3 nhém thé RY;

mdi R? doc 1ap dugc chon tr H, C1.6 alkyl, Ci¢ haloalkyl, Ca-6 alkenyl, Cz.6 alkynyl,
Cé-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-, trong d6 Ci-6 alkyl, Ci.6 haloalkyl, Ca.6
alkenyl, Cas alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl ¢6 tir 4-10 canh, Cs.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl-
clia R* mdi nhom tiy ¥ dugce thé bing 1, 2 hodc 3 nhom thé R%;
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mdi nhém thé R® doc 1ap duoc chon tir halo, Cis alkyl, Cis haloalkyl, Ci-
haloalkoxy, Ce-10aryl, Cs.10 xycloalkyl, heteroaryl ¢ tir 5-10 canh, heteroxycloalkyl co tur
4-10 canh, Ce.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-
C1.4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, CN, OH, NH,, NO2, NHOR®,
OR®, SR¢, C(O)RS, C(O)NR°R®, C(O)OR®, OC(O)R®, OC(O)NRRS, C(=NR°)NR°R®,
NRCC(=NR®)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NR'R?, NHR®, NR°RS,
NRCC(O)R¢, NR°C(O)OR®, NR°C(O)NRR®, NR°S(O)RS, NRS(0)2R¢, NR°S(O)2NR RS,
S(O)R®, S(O)NRR®, S(0):R® va S(O):NRR®; trong d6 Ci alkyl, Ci.6 haloalkyl, Ci-
haloalkoxy, Ce-10aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir
4-10 canh, C.10 aryl-C14 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5-10 canh)-
C1.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci4 alkyl- ciia R mdi nhom lai tuy y
duoc thé tiép béng 1-3 nhom thé R¢ duoce chon mot cach doc lap;

mdi R¢ ddc 1ap duge chon tir H, Ci alkyl, C1-6 haloalkyl, Ca-¢ alkenyl, Ca-¢ alkynyl,
Cs.10 aryl, Cs-10xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Ce-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢ tir 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-, trong do Ci.¢ alkyl, Ci.6 haloalkyl, Ca-6
alkenyl, Cas alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tix 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci alkyl-
ctia R mdi nhom tuy y dugce thé b??lng 1, 2 hodc 3 nhom thé Rf doc 1ap duge chon tir Ci-6
alkyl, C1.¢ haloalkyl, Ca-s alkenyl, C2.6 alkynyl, Cs-10 aryl, Cs-10xycloalkyl, heteroaryl co tir
5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Cs.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4
alkyl-, (heteroaryl c¢6 tir 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4
alkyl-, halo, CN, NHORE, OR®, SR& C(O)RE, C(O)NRERE, C(O)ORe, OC(O)RE,
OC(O)NReRe, NHRE NRERE,  NREC(O)RE, NReC(O)NReRE, NREC(O)ORE,
C(=NR®&)NRERg, NREC(=NR&)NRERS, NReC(=NOH)NRéRe, NReC(=NCN)NR*RE,
S(O)Re, S(O)NRERE, S(O)2RE, NRES(O)RE, NReS(0),NREeR8, va S(0):NRERE; trong do
C1.6 alkyl, Ci-¢ haloalkyl, C2-¢ alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl
co tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-
Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-
C1.4 alkyl- ciia Rf mdi nhom tuy y duoc thé bang 1, 2 hodc 3 nhém thé R» doc 1ap duoc
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chon tir C1-6 alkyl, Ci¢ haloalkyl, halo, CN, phenyl, Cs- xycloalkyl, heteroaryl co tur 5 dén
6 canh, heteroxycloalkyl c6 tir 4 dén 6 canh, NHOR®, OR°, SR°, C(O)R°, C(O)NR°R?,
C(O)OR®, OC(O)R°, OC(O)NR°R°, NHR°®, NR°R?, NR°C(O)R®, NR°C(O)NR°R?,
NR°C(O)OR®, C(=NR?)NR°R°, NR°C(=NR°)NR°R°, S(O)R®, S(O)NR°R®, S(O)RS®,
NR°S(0)2R?, NR°S(0):NRR?, va S(0)2NR°R®, trong d6 Ci-6 alkyl, Ci.¢ haloalkyl, phenyl,
Cs.¢ xycloalkyl, heteroaryl ¢ tir 5 dén 6 canh, va heteroxycloalkyl c6 tir 4 dén 6 canh cla
R 13 tiy ¥ duoc thé bing 1, 2 hodc 3 nhém thé R

mdi RY doc 1ap duge chon tir Ci-6 alkyl, Ci-s haloalkyl, halo, Ce-10 aryl, heteroaryl c6
tir 5-10 canh, Cs.10 xycloalkyl, heteroxycloalkyl co tir 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-
10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl co tir
4-10 canh)-Ci.4 alkyl-, CN, NHz, NHOR®, OR®, SR®, C(O)R®, C(O)NR°R®, C(O)ORS,
OC(O)R¢, OC(O)NR°R®, NHR®, NR°R®, NR°C(O)R®, NR¢C(O)NRR®, NR°C(O)ORS,
C(=NR®)NRR®, NR°C(=NR°)NR°R®, NR°C(=NOH)NR‘R®, NReC(=NCN)NR°R®, S(O)R®,
S(O)NRER®, S(0)2R®, NR°S(O)R?, NR*S(0)2NRR?, va S(0)NR°R®, trong d6 Ci-6 alkyl,
C1.6 haloalkyl, Ce-10 aryl, heteroaryl c6 tir 5-10 canh, Cs-10 xycloalkyl, heteroxycloalkyl c6
tir 4-10 canh, Cg.10 aryl-Ci.4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tur 5-10
canh)-C1-4 alkyl-, va (heteroxycloalkyl c6 tir 4-10 canh)-C1.4 alkyl- ctia R¢ mdi nhém tuy y
duoc thé béng 1-3 nhom thé Rf dugc chon mot cach ddc 1ap;

mdi R¢ dc 1ap dugce chon tir H, C1- alkyl, Ci.¢haloalkyl, Ca-6 alkenyl, Ca-¢ alkynyl,
Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-C1.4 alkyl-, Cz.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl c6 tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci.s alkyl, C1¢ haloalkyl, Ca-6
alkenyl, Ca.s alkynyl, Ce10 aryl, Cs.io xycloalkyl, heteroaryl c6 tir 5-10 canh,
heteroxycloalkyl c¢6 tir 4-10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl- va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci-4 alkyl-
ctia R® mbi nhém tuy y duge thé béng 1, 2 hodc 3 nhom thé Rf dugc chon mot cach doc
lap;

mdi Re doc 1ap duge chon tir H, Cis alkyl, C1.s haloalkyl, Ca.6 alkenyl, Ca.¢ alkynyl,
Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh,
Cé-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci-4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl co tir 4-10 canh)-Ci-4 alkyl-, trong d6 Ci.6 alkyl, Ca.6 alkenyl, Ca-
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alkynyl, Ce.-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tur 4-
10 canh, C.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5-10 canh)-Ci.
s alkyl- va (heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- cua RE mdi nhom tuy ¥ dugc thé
béng 1-3 nhom thé RP doc 1ap duoc chon tir Cr6 alkyl, Ci¢ haloalkyl, Ca.6 alkenyl, Ca
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl co tir 4-
10 canh, Cs.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢6 tir 5-10 canh)-Ci.-
4 alkyl-, (heteroxycloalkyl co tir 4-10 canh)-Ci4 alkyl-, halo, CN, NHOR', OR’, SR,
Caﬂw,C«ﬁNWK;C«DON,OCK»W,OCKMGN%,NHW,NKRZBRKH»E,
NR'C(O)NR'R’, NR'C(O)OR!, C(=NR")NR'R’, NR'C(=NR)NR'R’, NR'C(=NOH)NR'R’,
NR'C(=NCN)NR'R!, S(O)R’, S(O)NR'R’, S(O)R’, NR'S(O):R’, NR'S(O)NR'R" va
S(0)NR'R!, trong d6 Ci.¢ alkyl, Ci.6 haloalkyl, Ca-s alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, Ce-10 aryl-Ci4
alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl co tur 5-10 canh)-Ci4 alkyl- va
(heteroxycloalkyl c6 tir 4-10 canh)-Ci.4 alkyl- ctua RP la thy y duoc thé bang 1, 2 hodc 3
nhém thé RY;

hodc hai nhom thé R? bt ky cung véi cac nguyén tir nito ma ching gén vao tao
thanh nhom heteroxycloalkyl c6 4, 5,6, 7, 8,9 hodc 10 canh tiy y dugce thé béng 1, 2 hoic
3 phom thé RM doc lap dugc chon tir Ci alkyl, Ci haloalkyl, Cs-10 xycloalkyl,
heteroxycloalkyl co tur 4 dén 7 canh, Ce.10 aryl, heteroaryl c6 tir 5 dén 6 canh, Cs.10
xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5 dén 6 canh)-C1.4 alkyl-, (heteroxycloalkyl c6 tur
4 dén 7 canh)-Ci alkyl-, Ci.6 haloalkyl, C2.6 alkenyl, Ca. alkynyl, halo, CN, ORI, SR/,
NHOR!, C(O)R!, C(O)NRR!, C(O)OR, OC(O)R}, OC(O)NRR!, NHR!, NRR}, NRIC(O)R,
NRIC(O)NRIR!, NRIC(O)OR/, C(=NRHNRIR!, NR'C(=NR)NR'R, NRIC(=NOH)NR'R,
NRIC(=NCN)NRR!, S(O)R, S(O)NRIR!, S(O)%R!, NRIS(O)R/, NRIS(0)NRR}, va
S(0)NRIR}, trong d6 Ci. alkyl, C1-¢ haloalkyl, C3.10 xycloalkyl, heteroxycloalkyl cé tir 4
dén 7 canh, Ce-10aryl, heteroaryl c6 tir 5 dén 6 canh, Cs.10xycloalkyl-Ci.4 alkyl-, (heteroaryl
c6 tir 5 dén 6 canh)-Ci.4 alkyl-, (heteroxycloalkyl co tur 4 dén 7 canh)-Ci.4 alkyl- ciia R
mdi nhém nay tuy y dugc thé béng 1, 2, hoac 3 nhom thé RI doc 1ap duogc chon tir Ci4
alkyl, Cs.6 xycloalkyl, Ce-10 aryl, heteroaryl c6 5 hodc 6 canh, Ca.4 alkenyl, Co-4 alkynyl,
halo, Ci.4 haloalkyl, Cishaloalkoxy, CN, NHORE, ORK, SRK, C(O)RX, C(O)NR*R,
C(O)ORX, OC(O)R, OC(O)NR*RK, NHRX, NR'RY, NREC(O)RX, NRXC(O)NRFRK,
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NREC(O)ORE, C(=NR¥)NR'R¥, NRFC(=NRF)NR*RF, S(O)RX, S(O)NRKRK, S(O):RK,
NRES(0);RE, NRES(0),NRFRK, va S(0)NRFRK;

hodc hai nhém R* duge gin vao cling mot nguyén tir cacbon cua heteroxycloalkyl
¢6 tir 4 dén 10 canh, cing v6i cdc nguyén tir cacbon ma ching gén vao, tao thanh Ci.s
xycloalkyl hodc heteroxycloalkyl co tur 4 dén 6 canh c6 1-2 nguyén tir khac loai la cac
thanh phz‘in vong dugc chon tir O, N hodc S;

hodc hai nhom thé R¢ bit ky ciing v6i céc nguyén ti nito ma ching gin vao tao
thanh nhom heteroxycloalkyl c6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhom
thé R? dugc chon mot cach doc 14p;

hozic hai nhom thé Re bat ky cling v6i cdc nguyén ti nito ma ching gin vao tao
thanh nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé R" dugc chon mot cach doc 14p;

ho#ic hai nhom thé RE bat ky cling vé6i cac nguyén tir nito ma ching gén vao tao
thanh nhém heteroxycloalkyl c¢6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé R! dugc chon mot cach doc 14p;

hodc hai nhém thé R° bét ky cling v6i cdc nguyén tir nito ma ching gin vao tao
thanh nhém heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé RM dugc chon mot cach doc 14p;

hodc hai nhém thé R bét ky cling v6i cac nguyén tir nito ma chling gin vao tao
thanh nhom heteroxycloalkyl ¢6 4, 5, 6 hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 nhém
thé R" dugc chon mot cach doc 1ap;

mdi Ri, Rk, R° hodc R ddc 1ap dugc chon tir H, Ci alkyl, Ci haloalkyl, Cs-6
xycloalkyl, Cs.10aryl, heteroxycloalkyl co tur 4 dén 6 canh, heteroaryl c6 5 hodc 6 canh, Ci-
s haloalkyl, Co.4 alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, C1-6 haloalkyl, Cs.¢xycloalkyl,
Ce-10 aryl, heteroxycloalkyl co tir 4 dén 6 canh, heteroaryl ¢6 5 hodc 6 canh, Cz4 alkenyl,
va Ca.g alkynyl ctia Ri, R, R® hogc R* mdi nhém tlty y dugc thé bang 1, 2 hoge 3 nhém thé
RS

mdi R ddc 1ap duoc chon tir OH, CN, -COOH, NHa, halo, Ci-6 haloalkyl, Ci.¢ alkyl,
C1.6 alkoxy, Ci haloalkoxy, Ci alkylthio, phenyl, heteroaryl c6 tu 5 dén 6 canh,
heteroxycloalkyl ¢6 tir 4 dén 6 canh, Cs- xycloalkyl, NHR!? va NR"?R'?, trong d6 Ci
alkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl c6 tir 4 dén 6 canh, va heteroaryl c6 tir 5
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dén 6 canh ctia R mdi nhom tiry ¥ dugce thé bang halo, OH, CN, -COOH, NH, Ci-4 alkoxy,
C14 haloalkyl, C1.4 haloalkoxy, phenyl, Cs.10xycloalkyl va heteroxycloalkyl c6 tir 4 dén 6
canh va mdi R'? doc 14p 1a Ci.6 alkyl;

chi s& duéi n 1a s6 nguyén bang 1, 2, 3 hodc 4.

3. Hop chét theo diém 1, c6 Cong thirc (II):

/G
1 2
R9 N—/’Y G
W\
o P A
z
R re ©
R? Y

hodc mudi duge dung hodc chit ddng phan 1ap thé ctia né.

4. Hop chit theo diém 1, c6 Cong thue (IID):

G1
\ 2
cy HW/U (R
S
R R3 ©
R2

hodc mudi dugc dung hodc chét ddng phan 1ap thé ciia no.

(IIT)

S. Hop chét theo diém 1, c6 Cong thic (IV):

Vs
Rg N — N G2
Cy N \ﬂ)l\/s%’ﬁ (R,
4
R R3 © R
RZ

hogc mubi duge dung hodc chét déng phan 1ap thé ciia no.

(Iv)

6.  Hop chét theo diém 1, c6 Cong thirc (V):
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ﬁ[ %&

V)
hodc mubi dugc dung hoic chét déng phén 14p thé cta no.
7. Hop chét theo diém 1, c6 Cong thic (VI):
]
/K,
Rg /N G
H A
N N%NHM
R R3 ©

R? (VD)
hoac mudi dugc dung hoic chét déng phan 13p thé cia no.
8.  Hop chit theo diém 1, c6 Cong thirc (VI):

G1
\Gz
R® N=
Cy H\H/@( N’X(Rs)n
R4
R’ R3 ©

R? (VID)
hodc mubi duge dung hodc chét ddng phan 1ap thé cua no.
9. Hop chét theo diém bat ky trong s6 cac diém tur 1-8, hodc mubi duge dung hoic

chit ddng phan lap thé cua né, trong d6 R!, R? va R’ mdi nhém doc 1ap duge chon tir H,
Ci.4 alkyl, Cz.4 alkenyl, Ca.4 alkynyl, halo, CN, OH, Ci4 alkoxy, Ci.4 haloalkyl, hodc Ci-4

haloalkoxy.

10.  Hop chét theo diém bt ky trong sé cac diém tor 1-8, hoic mudi dugc dung hodc

chét ddng phan 14p thé cta né, trong d6 R 1a H, R? 1 H hogc halo, va R?1a H.
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11.  Hop chat theo diém bat ky trong s cac didm tr 1-10, hodc mubi dugc dung hoic
chét ddng phan 1ap thé cua no, trong d6 R° 1a halo, Ci6 alkyl, Ca-s alkenyl, Ca alkynyl,
C1.¢ haloalkyl, Ci.¢ haloalkoxy, CN, NO2, va NHo.

12.  Hop chét theo diém bat ky trong s6 cac diém tir 1-10, hodc mudi duge dung hodc

chét ddng phan 1ap thé ctia no, trong d6 R’ 1a halo, C1.6 alkyl, hodc CN.

13.  Hop chit theo diém bt ky trong s cac didm tir 1-10, hodc mubi dugc dung hoic

chét ddng phén 1ap thé ciia né, trong d6 R 1a CHs, CN hodc halo.

14.  Hop chét theo diém bét ky trong s cac didm tir 1-13, hodc mubi dugc dung hoic

chat ddng phén 1ap thé ciia né, trong d6 R 1a H.

15. Hogp chét theo diém bat ky trong sb cac diém tir 1-14, hoic mubi duoc dung hoic

chit ddng phan 1ap thé cta no, trong d6 G' 1a NR® va G* 1a CR'R’.

16. Hop chét theo diém bét ky trong sé cac diém tir 1-14, hoac mubi dugc dung hodc

chét ddng phan 1ap thé cua no, trong d6 G' 1a CR®R® va G? 1aNR,

17.  Hop chét theo diém 15 hoic 16, hodc mudi duge dung hodc chét ddng phan 1ap thé
clia no, trong d6 R® 1a H hodc Cisalkyl tuy y duoc thé bang 1, 2 hodc 3 nhém thé RP.

18. Hop chét theo diém 15 hoic 16, hodc mubi dugc dung hoic chét déng phan lap thé
clia no, trong d6 R7 1a H hodc Cialkyl ty y dugc thé bang 1, 2 hodc 3 nhém thé R®,

19. Hop chét theo diém bat ky trong s6 cac diém tir 1-18, hoic mubi duge dung hoic
chét déng phan lap thé cua no, trong d6 mdi nhom thé RP ddc 14p duoc chon tir halo, Ci-
alkyl, Ci.s haloalkyl, Ci. haloalkoxy, CN, OH, NH,, ORS¢, C(O)R®, C(O)NR‘R®, va
C(O)OR®.
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20. Hop chét theo diém bat ky trong s6 cac diém tir 1-18, hodc mudi duoc dung hoic
chét ddng phan 1ap thé cta no, trong d6 mdi nhém thé R® doc 1ap dugc chon tir Ci6 alkyl,

CN, OH, va C(O)OR®.

21.  Hop chét theo diém 1, hodc mudi duoc dung hodc chét ddng phan lap thé cua no,
trong do:

R!, R? va R® mdi nhom doc lap duge chon tir H, Ci4alkyl, Cs.6 xycloalkyl, Ca-4
alkenyl, Cz-4 alkynyl, halo, CN, OH, Ci-4 alkoxy, Ci4 haloalkyl, Ci.4 haloalkoxy, NHa, -
NH-C14 alkyl, -N(Ci4 alkyl), C(O)RY, C(O)NR!'R!, C(O)OR!?, OC(O)R",
OC(O)NR!MR!,  NR!C(O)R™, NRI’C(O)OR!Y, NR!S(O)R!?, NR!’S(O)R'",
NR!9S(0),NRI'R!?, S(O)R?, S(O)NR'’R'?, S(0),R1?, va S(O):NR'’R", trong d6 mdi R
ddc 1ap dugc chon tir H va Cr4alkyl tuy y duge thé béng 1 hoac 2 nhom ddc lap dugce chon
tir halo, OH, CN va Ci. alkoxy; va trong d6 Ci-4 alkyl, Cs.6 xycloalkyl, Cs.4 alkenyl, Ca-4
alkynyl va Ci4alkoxy cta R!, R? va R® mdi nhom tuy ¥ dugce thé bing 1 hodc 2 nhém thé
doc 1ap duoc chon tir halo, OH, CN va Ci4 alkoxy;

R* RS, RS, R7vaR® mbi nhém ddc 1ap dugce chon tir H, halo, Ci-6 alkyl, Ca-6 alkenyl,
Ca. alkynyl, Ci-s haloalkyl, Ci.6 haloalkoxy, CN, NO, OR?, SR?, C(O)R?, C(O)NRR?,
C(O)OR?, OC(O)R?, OC(O)NRR?, NHR? NRR? NR'C(O)R? NR?*C(O)OR?,
NR2S(0)R?, NR2S(0):R?, NR*S(0):NRR?, S(O)R?, S(O)NR'R?, S(O)2R?, va S(O)2NRR?,
trong d6 Ci. alkyl, Ca.s alkenyl, va Ca. alkynyl cia R, R*, R%, R7va R® mdi nhém tuy y
duoc thé bing 1, 2, 3, 4 hodc 5 nhom thé RY;

hodc hai nhém thé R® lién ké trén vong Cy, cung véi cac nguyén tir ma ching gin
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu c6 5, 6 hoac 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh hodc vong Cs- xycloalkyl ngung tu, trong d6
vong heteroxycloalkyl ngung tu ¢6 5, 6 hogc 7 canh va vong heteroaryl ngung tu c6 5 hodc
6 canh mdi vong c6 1-4 nguyén tir khéc loai 1a cac thanh phén vong duge chon tir N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu cd 5, 6 hodc 7 canh,
vong heteroaryl ngung tu c6 5 hodc 6 canh va vong Cs- xycloalkyl ngung tu mdi nhém
tuy y dugce thé béng 1, 2 hodc 3 nhom thé R dugc chon mot cach doc lap;

R? 12 halo, C1. alkyl, Ca-6 alkenyl, Ca-¢ alkynyl, Ci-6 haloalkyl, Ci.s haloalkoxy, CN,
NO,, OR!, SR!!, NH,, NHR'!, NR!'R!!, NHOR', C(O)R", C(O)NR!'R!, C(O)OR'",
OC(O)R', OC(O)NR'RM, NR!'C(O)R!, NR'C(O)OR', NRMC(O)NR!'R',
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NR!S(0)R!!, NR'S(0)R", NR!S(0)NR"R", S(O)R!, S(O)NR'R!, S(O).R", hodc
S(0).NR!'R!, trong d6 Cis alkyl, Cass alkenyl, Ca6 alkynyl, Ci haloalkyl, va Cis
haloalkoxy ctia R® mdi nhoém tuy ¥ duge thé bang 1, 2 hodc 3 nhom thé R;

mdi R!! doc lap dugc chon tir H, Cis alkyl, Ci- haloalkyl, Ca.¢ alkenyl, va Ca-6
alkynyl;

mdi R? ddc 1ap dugc chon tir H, Ci6 alkyl, Cis haloalkyl, Cs.¢ alkenyl, va Ca.¢
alkynyl;

mdi nhom thé RP ddc lap dugc chon tir halo, Cie alkyl, Cis haloalkyl, Ci
haloalkoxy, CN, OH, NH,, NO,, NHOR®, ORS¢, SR®, C(O)R®, C(O)NR°R®, C(O)ORS,
OC(O)R®, OC(O)NR°R¢, NHR®, NR°R¢, NR°C(O)R?, NR*C(O)ORS, NRC(O)NR°RS,
NRES(O)R®, NRS(O)RS, NRCS(O)zNRCRC, S(O)R®, S(O)NRR, S(O)2R¢ va S(O)NRR®;
trong d6 Ci.6 alkyl, C1.¢ haloalkyl, va Ci.¢ haloalkoxy cua R mdi nhom lai tly ¥ dugc thé
tiép bang 1-3 nhém thé R¢ duge chon mét cach doc 18p;

mdi R¢ ddc 14p dugc chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, Ca-s alkenyl, va Cy.6
alkynyl, trong d6 Ci.6 alkyl, C1-6 haloalkyl, C2.6 alkenyl, va Cz-6 alkynyl ciia R® mdi nhom
tlly ¥ dugc thé bing 1, 2 hodc 3 nhom thé Rf doc 1ap dugc chon tir Ci- alkyl, Ci-s haloalkyl,
Ca.¢ alkenyl, Ca-6 alkynyl, halo, CN, ORE, SRe, C(O)RE, C(O)NRERE, C(O)ORe, OC(O)RE,
OC(O)NRERE, NHRe, NReRE, NREC(O)RE, NREC(O)NRERS, NRe&C(O)ORe, S(O)RE,
S(O)NRERE, S(0)Re, NRES(O):RE, NRES(0)2NRERE, va S(O)2NRERE;

mdi RY ddc 1ap duge chon tir Ci alkyl, Ci-6 haloalkyl, halo, CN, NH2, OR®, SR®,
C(O)R¢, C(O)NR°R®, C(O)OR®, OC(O)R®, OC(O)NRR?, NHR?, NRR¢, NR°C(O)R®,
NREC(O)NR®R?, NR°C(O)OR?%, S(O)R®, S(O)NR°R®,  S(O)R, NRES(O)RS,
NR®S(0):NR°R®, va S(O)2NR°R®;

mdi R® ddc 1ap dugce chon tir H, Cis alkyl, Ci-s haloalkyl, C2- alkenyl, C2-6 alkynyl,
Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5-10 canh, heteroxycloalkyl co tir 4-10 canh,
Cé.10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl ¢ tir 4-10 canh)-Ci.4 alkyl-;

mdi Re doc lap duge chon tir H, Ci.6 alkyl, Ci-¢ haloalkyl, Ca- alkenyl, C2-6 alkynyl,
Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢ tir 5-10 canh, heteroxycloalkyl co tir 4-10 canbh,
Cé-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl ¢6 tir 4-10 canh)-Ci.4 alkyl-;
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chi s6 dudi n 1a sé nguyén bang 1, 2, 3 hodc 4.

22.  Hop chit theo didm 1, hodc mudi duge dung hodc chét ddng phan 1ap thé cuia no,
trong do:

R!, R? va R3 mdi nhom ddc 1ap duge chon tir H, Ci4 alkyl, Cs.6 xycloalkyl, Ca4
alkenyl, Ca.4 alkynyl, halo, CN, OH, Ci- alkoxy, C1.4 haloalkyl, Ci.4 haloalkoxy, NHo, -
NH-C1.4 alkyl, va -N(C14 alkyl)2;

R*, RS, RS, R7 vaR® mbi nhém doc 1ap duoc chon tir H, halo, Ci. alkyl, C2.6 alkenyl,
Ca. alkynyl, Ci-s haloalkyl, Ci.¢ haloalkoxy, CN, NOa, OR?, SR?, C(O)R?, C(O)NR™R?, va
C(O)OR?, trong d6 Ci. alkyl, Ca- alkenyl, va Ca. alkynyl cia R* RS, RS, R7vaR® mdi
nhém tity ¥ duoc thé bang 1, 2, 3, 4 hodc 5 nhém thé R;

hodc hai nhém thé R® lién ké trén vong Cy, cling v&i cac nguyén tir ma ching gén
vao, tao thanh vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢ 5 hodc 6 canh hogc vong Cs-6 xycloalkyl ngung tu, trong do6
vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh va vong heteroaryl ngung tu c6 5 hodc
6 canh mdi vong c6 1-4 nguyén tir khac loai la cac thanh phan vong duge chon tir N, O va
S va trong d6 vong phenyl ngung tu, vong heteroxycloalkyl ngung tu ¢ 5, 6 hodc 7 canh,
vong heteroaryl ngung tu ¢6 5 hodc 6 canh va vong Cs-¢ xycloalkyl ngung tu mdi nhém
fily y duoc thé bang 1, 2 hoge 3 nhém thé R® dugce chon mot cach dc 14p;

R? 13 halo, C1-6 alkyl, Ca.6 alkenyl, Ca-6 alkynyl, Ci- haloalkyl, C1.¢ haloalkoxy, CN,
NO,, hoic NH,, trong d6 Ci alkyl, Cass alkenyl, Cas alkynyl, Ci-6 haloalkyl, va Ci-6
haloalkoxy ctia R? m&i nhém tity y dugc thé bang 1, 2 hodc 3 nhém thé R®;

mdi R? doc 1ap duge chon tir H, Cis alkyl, Ci haloalkyl, Cs.6 alkenyl, va Ca-6
alkynyl;

mdi nhom thé R® doc 1ap duge chon tir halo, Cis alkyl, Cis haloalkyl, Ci.6
haloalkoxy, CN, OH, NHa, NO2, OR¢, SR¢, C(O)R®, C(O)NR‘RS, C(O)OR®, NHR®, NR°R®,
va NR¢C(O)R®; trong d6 Ci.6 alkyl, Ci-¢ haloalkyl, va Ci- haloalkoxy ctia R mdi nhom lai
tiy y duoc thé tiép bang 1-3 nhom thé R¢ dugc chon mot cach doc lap;

mdi R¢ doc 1ap duge chon tir H, Ci alkyl, Ci haloalkyl, Ca.s alkenyl, va Ca.6
alkynyl;
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mdi R¢ doc 1ap duge chon tir Ci.6 alkyl, Ci-s haloalkyl, halo, CN, NHz, OR®, SR®,
C(O)R¢, C(O)NR°R®, C(O)OR®, NHR®, NR°R®, va NR°C(O)R?;

mdi R® doc 1ap duge chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, Ca.¢ alkenyl, va Co
alkynyl;

chi s0 dudi n 1a s6 nguyén bang 1 hodc 2.

23.  Hop chit theo diém 1, hodc mubi duge dung hozc chat déng phan 1ap thé ctia no,
trong do:

R!, R2 va R® mdi nhém ddc lap duogc chon tir H, Ci-4 alkyl, Co-4 alkenyl, Co4 alkynyl,
halo, CN, OH, Ci.4 alkoxy, Ci.4 haloalkyl, hodc Ci-4 haloalkoxy:;

R4, R5, R®, R7vaR® mbi nhém doc 1ap dugce chon tir H, halo, Ci.6 alkyl, Ca.6 alkenyl,
Ca. alkynyl, Ci- haloalkyl, Ci.¢ haloalkoxy, CN, NOs, OR?, va C(O)OR?, trong do6 Ci-6
alkyl, Ca- alkenyl, va Ca.s alkynyl cia R, R%, R%, R"va R® mdi nhém tiy ¥ dwoc thé bang
1 hodc 2 nhom thé RP;

ho#c hai nhom thé R® lién ké trén vong Cy, cing véi cac nguyén tr ma ching gin
vao, tao thanh vong heteroxycloalkyl ngung tu ¢6 5, 6 hodc 7 canh, hodc vong heteroaryl
ngung tu co S‘hoac 6 canh, trong d6 vong heteroxycloalkyl ngung tu co 5, 6 hodc 7 canh
va vong heteroaryl ngung tu c6 5 hodc 6 canh mdi vong c6 1-4 nguyén tir khic loai la cac
thanh phan vong duge chon tr N, O va S va trong d6 vong heteroxycloalkyl ngung tu ¢
5, 6 hodc 7 canh va vong heteroaryl ngung tu ¢6 5 hodc 6 canh mdi nhém tuy y duge thé
bang 1 hodc 2 nhém thé R duge chon mot cach doc 1ap;

R’ 1a halo, Ci-6 alkyl, hodc CN;

mdi R? doc 1ap dugc chon tir H, Ci alkyl, Ci6 haloalkyl, Ca.¢ alkenyl, va Ca-6
alkynyl;

mdi nhém thé RP ddc 1ap duge chon tir halo, Cis alkyl, Cis haloalkyl, Ci-6
haloalkoxy, CN, OH, NH,, OR®, C(O)R¢, C(O)NRR®, va C(O)OR?;

mdi R doc 14p dugc chon tir H, Cis alkyl, Ci haloalkyl, Ca-6 alkenyl, va Ca.6
alkynyl;

chi s6 dudi n 1a s6 nguyén bang 1 hodc 2.

-133-



39216

24. Hop chét theo diém 1, hoic mudi dugc dung clia no, trong d6 hop chit dugc chon
tur:

N-[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;

N—(2-xyanobipheny1-3—yl)-4,5,6,7—tetrahydr0[1,3]thiazolo[5,4-c]pyridin-2-
carboxamit;

N-[2-xyano-3-(1-metyl-1H-indazol-4-yl)phenyl]-4,5,6,7-
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit;

N-(2-xyano-2'-flobiphenyl-3-yl)-4,5 ,6,7-tetrahydro[1,3]thiazolo[5,4-c]pyridin-
2-carboxamit;

N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)-4,5 ,6,7-tetrahydro[ 1,3]thiazolo[5,4-
c]pyridin-2-carboxamit;

N-[2-xyano-3-(2,3-dihydro-1-benzofuran-6-yl)phenyl]-4,5,6,7-
tetrahydro[ 1,3 ]thiazolo[5,4-c]pyridin-2-carboxamit;

N-(2-xyano-3-xyclohex-1-en-1-ylphenyl)-4,5,6,7-tetrahydro[ 1 ,3]thiazolo[5,4-
c]pyridin-2-carboxamit;

N-(2-xyano-3-xyclohexylphenyl)-4,5 ,6,7-tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-
2-carboxamit;

N-(Z-xyano-Z',6'-diﬂobiphenyl-S-yl)-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-
c]pyridin-2-carboxamit;

N-[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-4.5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-2-carboxamit;

N-[2-xyano-3-(2,3-dihydro-1 4-benzodioxin-6-yl)phenyl]-5-(2-hydroxyetyl)-
4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-2-carboxamit;

N-[2-xyano-3-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-1 -metyl-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridin-2-carboxamit;

N-(2-xyano-3-(2,3-dihydrobenzo[b][1,4] dioxin-6-yl)phenyl)-5-(2-
hydroxyetyl)-1-metyl-4,5,6,7-tetrahydro- 1H-imidazo[4,5-c]pyridin-2-carboxamit;

N—[2-xyano-3-(2,3—dihydro-1,4-benzodioxin—6-y1)pheny1]-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyrazin-2-carboxamit;
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N-(2,3"-dixyano-2'-flobiphenyl-3-yl)-4,5,6,7-tetrahydrof 1,3]thiazolo[ 5,4-
c]pyridin-2-carboxamit;
N-(2-xyano-3'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-
2-carboxamit;
N-(2-xyano-3'-flo-5'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydro[ 1,3 ]thiazolo[ 5,4-
¢]pyridin-2-carboxamit;
N-(2'-clo-2-xyanobiphenyl-3-yl)-4,5,6,7-tetrahydro[ 1,3]thiazolo[ 5,4-c]pyridin-
2-carboxamit;
N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)-5,6,7,8-tetrahydroimidazo[ 1,2-
a|pyrazin-2-carboxamit;
N-[3-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-metylphenyl]-4,5,6,7-
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-(2'-flo-3'-metoxy-2-metylbiphenyl-3-yl1)-4,5,6,7-tetrahydro[ 1,3]thiazolo[ 5,4~
c|pyridin-2-carboxamit;
N-(2'-flo-3'-metoxy-2-metylbiphenyl-3-yl)-1-metyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridin-2-carboxamit;
N-[2-metyl-3-(1-metyl-1H-indazol-4-yl)phenyl]-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-[2'-flo-3'-(hydroxymetyl)-2-metylbiphenyl-3-yl]-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-[3-(1H-indazol-4-yl)-2-metylphenyl]-4,5,6,7-tetrahydro[ 1,3]thiazolo[ 5,4-
¢]pyridin-2-carboxamit;
N-(2-metylbiphenyl-3-yl)-4,5,6,7-tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-
carboxamit;
5-(2-hydroxyetyl)-N-(2-metylbiphenyl-3-y1)-4,5,6,7-tetrahydrothiazolo[5,4-
¢|pyridin-2-carboxamit;
axit 2-(2-(2-metylbiphenyl-3-ylcarbamoyl)-6,7-dihydrothiazolo[5,4-c]pyridin-
5(4H)-yl)axetic;
N-[2-metyl-3-(2-metyl-2H-indazol-6-yl)phenyl]-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-(2'-xyano-2-metylbiphenyl-3-y1)-4,5,6,7-tetrahydro[ 1,3]thiazolo[5,4-
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c]pyridin-2-carboxamit;
N-[2'-(xyanometyl)-2-metylbiphenyl-3-y1]-4,5,6,7-tetrahydro[ 1,3 ]thiazolo[ 5,4-

c]pyridin-2-carboxamit;
N-(2-clo-2'-flo-3'-metoxybiphenyl-3-yl)-4,5,6,7-tetrahydro[ 1,3 ]thiazolo[ 5,4-

c]pyridin-2-carboxamit;

N-(2-clobiphenyl-3-yl)-4,5,6,7-tetrahydro[ 1,3 Jthiazolo[5,4-c]pyridin-2-
carboxamit;
N-[2-clo-3-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-4,5,6,7-
tetrahydro|[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-(2-clo-3-(1-metyl-1H-indazol-4-yl)phenyl)-4,5,6,7-tetrahydrothiazolo[5,4-
c]pyridin-2-carboxamit;
N-[3-(2,3-dihydro-1,4-benzodioxin-6-yl)-5-flo-2-metylphenylj-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-3-metylpyridin-4-yl]-4,5,6,7-
tetrahydro[ 1,3]thiazolo[ 5,4-c]pyridin-2-carboxamit;
N-[5-(2,3-dihydro-1,4-benzodioxin-6-yl)-4-metylpyridin-3-yl]-4,5,6,7-
tetrahydro[ 1,3]thiazolo[5,4-c]pyridin-2-carboxamit;
N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)-1-metyl-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridin-2-carboxamit;
N-(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)-5-(2-hydroxyetyl)-1-metyl-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridin-2-carboxamit;
axit (2-{[(2-xyano-2'-flo-3'-metoxybiphenyl-3-yl)amino]carbonyl } -1-metyl-
1,4,6,7-tetrahydro-SH-imidazo[4,5-c]pyridin-5-yl)axetic; va
N-(2-xyano-3-(1-metyl-1H-indazol-4-yl)phenyl)-1-metyl-4,5,6,7-tetrahydro-

1H-imidazo[4,5-c]pyridin-2-carboxamit.
25.  Duoc phim bao gdm hop chat theo diém bét ky trong sb cac diém tir 1-23, hoic

mudi duogc dung hodc chét déng phan lap thé ctia nd, hoic hop chét theo diém 24 hodc chat

ddng phan 1ap thé cua no, va it nhét mot chit mang hodc ta duoc duge dung.
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