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(57) Sang ché dé cap dén cac hop chat co Cong thuc (I):
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hodc mudi duoge dung cua chung, 1a chit tc ché PI3K-y, hitu ich dé diéu tri cac

roi loan nhu bénh tu mién, ung thu, bénh tim mach va bénh thoai hoa than kinh.
Ngoai ra, sang ché ciing dé cap dén dugc pham chira hop chat nay va phuong

phap trc ché hoat tinh cta kinaza PI3Ky in vitro.
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Linh vue k§ thuat dwgc dé cap

Sang ché d& xuit cic hop cht aminopyrazin diol diéu bién hoat tinh cla cic
phosphoinositit 3-kinaza-gama (PI3Ky) va hitu ich trong viéc diéu tri cac bénh lién quan
dén hoat tinh cia PI3Ky, bao gém, vi du, bénh tu mién dich, ung thu, bénh tim mach va
bénh thodi hoa than kinh.
Tinh trang ky thuit cia sang ché

Céac phosphoinositit 3-kinaza (PI3K) thudc ho 16n céc kinaza truyén tin hiéu lipit
ma phosphoryl héa céc phosphoinositit ¢ vi tri D3 clia vong inositol (Cantley, Science,
2002, 296(5573):1655-7). Cac PI3K dugc chia thanh ba 16p (16p L, II va III) theo chu truc,
hoat tinh didu bién va tinh ddc hidu di véi co chit ciia chiing. Céc PI3K loai I, bao gdm
PIéKoc, PI3KB, PI3Ky va PI3KS, 14 ho cac kinaza protein va lipit c6 tinh ddc hiéu kép xuc
tdc qua trinh phosphoryl héa phosphatidylinosito-4,5-bisphosphat (PIP2) tao ra
phosphatidylinosito- 3,4,5-trisphosphat (PIP3). PIP3 ¢6 chirc nang nhur trinh tu thong tin thi
hai kiém soat mot sb qua trinh té bao, bao gdm qua trinh ting trudng, song sét, dinh bam
va di cu. Tht ca bdn dang twong tu cua PI3K 16p I tdn tai dudi dang heterodime bao gdm
tidu don vi xtc tic (p110) va tidu don vi diéu hoa lién két chat ché kiém soét sy biéu hién,
s hoat héa va khu trd cta tidu té bao cia chung. PI3Ka, PI3Kp, va PI3KS gin lién véi
tiéu don vi diéu hoa duogc goi 1a p85 va dugc hoat hda béi cac yéu tb ting truéng va xytokin
thong qua co c_:hé phu thudc tyrosin kinaza (Jimenez, va ddng tac gia, J Biol Chem., 2002,
277(44):41556-62) trong khi PI3Ky gén lién v6i hai tiéu don vi diéu hoa (p101 va p84) va
su hoat hoa cia né dugce thuc déy bdi su hoat hda cia cac thu thé dugc lién hop véi protein
G (Brock, va déng tac gia, J Cell Biol., 2003, 160(1):89-99). PI3Ka va PI3Kp dugc biéu
hién khép noi. Ngugc lai, PI3Ky va PI3K3 chu yéu dugc bidu hién trong bach cau
(Vanhaesebroeck, va ddng tac gia, Trends Biochem Sci., 2005, 30(4):194-204).

Su biéu hién cia PI3Ky chu yéu han ché & hé tao huyét, maic du no cling ¢ thé dugc
phét hién & mtrc do thép hon trong ndi mo, tim va ndo. Chudt bi 1am ngirmg hoan toan biéu

hién cta PI3Ky hodc 1am ngimg biéu hién su chét kinaza 1 binh thudng va c6 kha ning
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sinh san va khong c6 bét ky kiéu hinh bét lgi ndo. Phén tich & cép dd t€ bao chi ra ring
PI3Ky la cin thiét d& san xuit PtdIN (3,4,5) P3 do phéi tit GPCR gay cam tmg, phan img
héa tng dong va su bung nd ho hép trong bach ciu trung tinh. Dai thyc bao va té bao dudi
gai khdng c6 PI3Ky c6 bidu hién sy di chuyén giam huéng dén phan ti hoa tng dong khac
nhau. Té bao T thiéu hut PI3Ky cho thiy su sin xuét xytokin bi suy giam dé dap tmg voi
su kich thich khang CD3 hoéc Con A. PI3Ky truyén tin hiéu xudi dong cua thy thé adenosin
A3A 1a rt quan trong trong qua trinh mat hat lién tuc cua té bio mast duge gdy cam Gng
boi su lién két chéo FCeRI véi IgE. PI3Ky cling rAt cAn thiét cho su séng sét ciia bach cau
ua eosin (Ruckle va ddng tac gia, Nat. Rev. Drug Discovery, 2006, 5, 903-918).

Cin clr vao mau biéu hién doc ddo va cac chirc ning té bao, vai trd tiém ning cua
PI3Ky trong cac md hinh bénh ty mién va viém khéc nhau da dugc nghién ciru véi céc
cong cu di truyén va dugc ly. Trong mo hinh hen suyén va di trg, chudt thiéu PI3Ky hoic
chudt dugc didu tri bing chét tc ché PI3Ky cho thiy kha ning bi khiém khuyét trong viéc
tao ra cac phan g qué min do tiép xuc va phan tng qué mén kiéu tri hoan. Trong cic md
hinh nay, PI3Ky dugc chimg minh la rdt quan trong trong viéc tuyén chon bach cau trung
tinh va bach cdu ua eosin vao dudng thé va lam mét hat cta cac t& bao mast (xem vi dy,
Laffargue va ddng tac gia, Immunity, 2002, 16, 441-451; Prete va ddng tac gia, The EMBO
Journal, 2004, 23,3505-3515; Pinho va déng tac gia, L. Leukocyte Biology, 2005, 77, 800-
810: Thomas va ddng tac gia, Eur. J. Immunol. 2005, 35, 1283-1291; Doukas va dong téc
gia, J. Pharmacol. Exp Ther. 2009, 328, 758-765).

Trong hai md hinh viém tuy cép tinh khac nhau, viéc cat bo di truyén PI3Ky lam
giam dang ké mtrc d cua tén thuong/hoat tir té bao nang va sy tham nhiém cta bach ciu
trung tinh ma khong ¢6 bét ky tac dong nao dén chuc nang bai tiét cua tuyén nang tuy dugc
phan 14p (Lupia va ddng tac gia, Am. J. Pathology, 2004, 165,2003-2011). Chudt thiéu hut
PI3Ky chit yéu dugc bao vé trong bén mé hinh viém khép dang thap khac nhau (CIA, o -
CII-IA, K/BxN chuyén huyét thanh va chuyén gen TNF) va t{rc ché PI3Ky ngin chin sy
tién trién cta viém va tdn thuong khép trong cac md hinh CIA va a -CII-IA (xem vi dw
Camps va ddng tic gia, Nat. Medicine, 2005, 11, 939-943 ; Randis va dong tac gia, Eur. J.
Immunol, 2008, 38, 1215-1224; Hayer va ddng tac gia, FASB J., 2009, 4288-4298). Trong
md hinh chuét MRL-Jpr méc bénh luput ban d6 hé théng & ngudi, viéc tic ché PI3Ky lam
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giam viém chu than va kéo dai tudi tho (Barber va déng tac gia, Nat. Medicine, 2005, 9,
933-935).

C6 bing chimg cho thiy rang tinh trang viém man tinh do sy thdm nhiém céc té bao
¢6 ngudn gde tir thy 12 mot thanh phén quan trong trong qua trinh tién trién cta cac bénh
tho4i hoa than kinh, nhu bénh Alzheimer (AD) (Giri va ddng tac gia, Am. J. Physiol. Cell
Physiol., 2005, 289, C264-C276; El Khoury va déng tac gia, Nat. Med., 2007, 13, 432-
438). Phu hgp véi nhén dinh nay, su ac ché PI3Ky da dugc chimg minh 1a 1am giam su
tich tu cac té bao hinh sao va vi té bao than kinh dém dugc hoat hda trong ving hai ma do
AP(1-40) gay ra va ngdn ngua thiéu hut nhén thirc do peptit gy ra va rdi loan chirc ning
synap & md hinh chudt AD (Passos va ddng tac gia, Brain Behav. Immun. 2010, 24, 493-
501). Su thiéu hut hogc Grc ché PI3Ky ciling dugc chitng minh 13 1am cham sy khdi phat va
giam b6t cac hoi ching trong bénh viém ndo tuy tu mién thir nghiém & chudt, moé hinh
chudt mic bénh da xo ciing cla ngudi, 1a mdt dang bénh thodi hoa than kinh khac (xem vi
du, Rodrigues va déng tac gia, J. Neuroimmunol. 2010, 222, 90-94; Berod va déng tac gia,
Euro. J. Immunol. 2011, 41, 833-844; Comerford va déng tac gia, PLOS mét, 2012, 7,
e45095; Li va déng tac gia, Neuroscience, 2013, 253, 89-99).

Viém man tinh d3 dugc chinh thirc cong nhan 12 mdt trong nhing dAu hiéu ctia nhidu
loai ung thu khac nhau. Theo d6, cac loai thube chéng viém chon loc 1a nhom liéu phép
chéng ung thu méi (Hanahan va Weinberg, Cell, 2011, / 44, 646-674). Vi PI3Ky duoc bao
c4o 12 1am trung gian cho cac qua trinh viém khéc nhau, vai tro cia né nhu mdt dich cho
ung thu mién dich cling d4 dugc nghién ctru. Mt nghién ctru gan ddy bao céo rang sy thiéu
hut PI3Ky da ngan chdn sy phat trién cua khdi u trong cdc md hinh ddng loai vé ung thu
phéi, ung thu tuyén tuy va u 4c tinh (LLC, PANO2 va B16). Sy thieu hut hoge tre ché PI3Ky
ciing trc ché sy phat trién ctia khdi u trong md hinh ung thu va tu phat (Schmid va dong
tac gia, Cancer Cell, 2011, 19, 715-727). Mot nghién ctru khéc da bao céo rang sy thiéu
hut PI3Ky c6 thé cai thién tinh trang viém va phét trién khoi u & chut bi ung thu rudt két
lién quan dén viém rudt két, (Gonzalez-Garcia vé ddng tac gia, Gastroenterology, 2010,
138, 1373-1384). Phan tich co ché chi tiét chi ra ring sy tham nhiém khoi u béi cac té bao
tay CD11b" ¢c6 thé gay ra tinh trang viém tién tao u tai cac vi tri khdi u va PI3Ky trong té
bao tiy rat quan trong trong viéc truyén tin hiéu trung gian clia cic chit héa tng dong khac
nhau dé dua céc té bao dén khéi u (Schmid va ddng tac gia, Cancer Cell, 2011, 19, 715~
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727). Cac nghién ctru khac goi y rang PI3Ky ciing can thiét cho qua trinh biét hda cac té
bao tiy nguyén so thanh dai thuc bao M2 tai cac vi tri khi u. Dai thuc bao M2 thuc diy
su phat trién va tién trién cua khéi u bing cach tiét ra cac yéu t6 e ché mién dich nhu
arginaza 1, 1am tiéu moi truong vi mo khéi u ctia arginin, do d6 thuc day qua trinh chét ctia
t& bao T va trc ché t& bao NK (Schmidt va ddng tac gia, Cancer Res. 2012, 72 (Suppll:
Abstract, 411; Kaneda va ddng tac gia, Cancer Res., 74 (Suppl 19: Abstact 3650)).

Ngoai vai tro tiém ning trong viéc thic day vi moi truong tién tién tao u, PI3Ky c6
thé déng vai trod truc tiép trong céc té bao ung thu. PI3Ky dugc béo cdo la can thiét dé
truyén tin hiéu tr herpevirut lién quan dén sacom Kaposi dugc ma hoa vGPCR giy ung
thur va sy phat trién khdi u trong mé hinh sacém & chudt (Martin va dong tac gia, Cancer
Cell, 2011, 19, 805-813). PI3Ky cling dugc goi ¥ 1a cAn thiét cho sy phat trién ciia céc té
bao T-ALL (Subramanjam va dong tac gia, Cancer Cell, 2012, 21, 459-472), PDAC va
HCC (Falasca va Maffucci, Frontiers in Physiology, 2014, 5, 1-10). Hon nita, trong mdt
khao sat vé dot bién didu khién trong ung thu tuyén tuy, gen PI3Ky dwoc phat hi¢n c6 chira
dot bién didu khién duoc du doan (R839C) c6 diém cao thir hai trong s cac gen ma trude
day chua dugce x4c dinh 1a nguyén nhan gay ung thu tuyén tuy (Carter va ddng tac gia,
Cancer Biol. Ther. 2010, 10, 582-587).

Cubi cung, su thiéu hut PI3Ky ciing da dugc béo céo dé bao vé dong vat thi nghiém
trong cadc mo hinh bénh tim mach khic nhau. Vi dy, su thiéu PI3Ky s& lam giam khé ning
co co tron do ting huyét ap va do d6, bao vé chudt khéi chimg téng huyét 4p do co mach
(Vecchione va dbng tac gia, J Exp. Med. 2005, 201, 1217-1228). Trong cac md hinh
nghiém ngat v& bénh nhdi mau co tim & dong vat, su rc ché PI3Ky cung cip kha ning bao
vé tim mach manh mé&, 1am gidm sy phat trién nhdi méu va bao ton chirc ning co tim
(Doukas va ddng tac gid, Proc. Natl. Acad. Sci. USA, 2006, 103, 19866-19871).

Vi nhitng 1y do nay, c6 nhu cAu phai phat trién cac chét tc ché PI3Ky méi ma cb thé duoc
sir dung dé didu tri cac bénh nhu ung thu, rdi loan ty mién dich, cic bénh viém va bénh
tim. Pon sang ché nay 13 nhim muc dich ddi véi nhu cau ndy va cc nhu cau khac.

Ban chét ky thuit theo sing ché

Sang ché dé cap dén, ngoai trir cdc déi twong khdc hop chét c6 Cong thirc (1):
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HO——R?
R® @

hodc mubi duoc dung cla ching, trong d6 cic thanh phan c4u thanh dugc dinh nghia &
day.

Sang ché con d& xuét cac duge phdm chira hop chét c6 cong thic (I), hodc mudi
dugc dung cta ching va chéit mang dugc dung.

Sang ché con dé xuét cac phurong phép trc ché hoat tinh ctia kinaza PI3Ky bao gdm
viéc cho kinaza tiép xtic v6i hop chét c6 cong thic (I), hodc mudi duoc dung cia chung.

Séang ché con d& xuit cac phuong phap didu tri bénh hoic rbi loan lién quan dén
hoat dong hodc biéu hién kinaza PI3Ky bét thudng & bénh nhan bang cich cho bénh nhan
stir dung lugng hitu hiu trong didu tri ciia hop chét c6 Cong thirc (1), hodc mudi duge dung
cda chung.

Séang ché con dé xuét hop chat c6 cong thirc (1), hodic mudi duge dung ciia chung,
dé sir dung trong phuong phap bét k¥ trong s cac phuong phéap dugc mo ta & day.

Sang ché con d8 xuét viéc stt dung hop chit c6 cong thuc (I), hoic mudi dugc dung
cia ching, dé bao ché thudc chita bénh dé str dung trong phuong phép bét ky trong s6 cac
phuong phap dugc mo ta & day.

Mo ta chi tiét sing ché
Cdc hop chdt
Sang ché dé cap dén, ngodqi trir cdc déi twong khdc hop chét c6 Cong thic (1):

NH,
Rjéji

HO——
Rs W)

hogc mudi duge dung cia ching; trong d6:
X! 1a N hogc CR;
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R! dugc chon tir H, D, halo, Ci.s alkyl, Ci.¢ alkoxy, Ca- alkenyl, C2.6 alkynyl, C1.6
haloalkyl, Ci.¢ haloalkoxy, CN, OH, va NHa;

R? duge chon tir H, D, halo, C1. alkyl, Ci-¢ haloalkyl, Cz.6 alkenyl, Ca-¢ alkynyl,
Cy, Cy-Ci-s alkyl-, CN, NO,, OR®!, SR*, NHOR", C(O)RY!, C(O)NR®'RY,
C(O)NR®!(OR?"), C(O)OR?!, OC(O)R", OC(O)NRR, NR¢'R¥, NRC'NR*'R?,
NRCIC(O)RY!, NR¢!C(O)OR?!, NR!C(O)NR*'R¥, C(=NReHRP!, C(=NOH)R"!,
C(=NCN)R!, C(=NR°" )NR*'R%, NRC!C(=NR)NR'RY!, NR®'C(=NOH)NR*'R%,
NRC!IC(=NCN)NR¢'RY, NR!C(=NRHR", NRCIS(O)NRC'RY, NR°!S(O)R"!,
NR°IS(0)2R"!, NR!S(O)(=NR°)R®!, NRCIS(0),NR¢'R?, S(O)R!, S(O)NR'R?,
S(0)RY!, S(0):NR°'R¥, OS(O)(=NR*)R"", OS(O)R"!, SFs, P(O)RMRE!,
OP(0)(ORM)(OR!), P(O)(ORM)(OR™), va BRI'RY, trong d6 C1.6 alkyl, C2-¢ alkenyl, va
Cy- alkynyl ciia R mdi nhom tity y duge thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RA
dugc chon mdt cach ddc 1ap;

Cy dugc chon tir Ceas aryl, Cs.u4 xycloalkyl, heteroaryl c6 5-14 canh, va
heteroxycloalkyl c6 4-14 canh, mdi nhém ndy tuy y duge thé b%mg 1,2,3,4,5,6,7, hodc
8 nhom thé RA dugc chon mot cach ddc lap;

R3, R* va R’ mbi nhém doc lap duge chon tir H, D, halo, CN, OH, Ci.¢ alkyl, Ci-6
haloalkyl, C2-s alkenyl, Ca.6 alkynyl, Ci.¢ alkoxy, Ci-6 haloalkoxy, xyano-Ci.¢ alkyl, HO-
Crs alkyl, Cis alkoxy-Cis alkyl, Cs.s xycloalkyl, amino, Ci6 alkylamino, di(Ci-
alkyl)amino, va C(O)NRRY, trong d6 C1.¢ alkyl tiry ¥ dugc thé bang 1,2, 3, 4, 5, hodc 6
D;

RS, R7 va R® mdi nhém doc 1ap duge chon tir H, D, Ci.6 alkyl, C1 haloalkyl, Ca-6
alkenyl, Ca.¢ alkynyl, Cs.10 aryl, Cs-10xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, C.10 aryl-Ci.¢ alkyl-, C3.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
Cis alkyl-, (heteroxycloalkyl c¢6 4-10 canh)-Ci alkyl-, C(O)R™, C(O)NR%R®,
C(O)NRZ(OR®),  C(O)OR?, C(=ENR®)RM,  C(=NOH)R™, C(=NCN)R®™, va
C(=NR®)NRR®, trong d6 Cis alkyl, Cas alkenyl, Cars alkynyl, Ce-1o0 aryl, Cs.10
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Cis alkyl-,
Cs.10 xycloalkyl-Ci6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.¢ alkyl- cia R®, R7, va R® mdi nhom tly y dugce thé bang 1, 2, 3,4, 5,6, 7,
hogc 8 nhom thé R® dugc chon mot cach ddc 18p; va trong d6 Ci-s haloalkyl cta RS, R’,

hoic R® tuy y duge thé béng 1,2, 3, hodc 4 nhém thé Y dugc chon mot cach ddc 1ap;
6
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mdi Y doc 1ap duge chon tir D, halo, Ci.6 alkyl, va Ci. haloalkyl;

hoic cac nhém thé RS va R7, cling vé6i cac nguyén tir trén vong ma ching dugc gén
vao, tao thanh Cs.10 xycloalkyl hodc heteroxycloalkyl c6 4-7 canh, mdi nhém nay tuy y
duoc thé bing 1, 2, 3, hoic 4 nhém thé R duge chon mot cach doc 14p;

hoic cdc nhém thé R7 va R, cing v6i cac nguyén tir trén vong ma ching duge gén
vao, tao thanh Cs.10 xycloalkyl hodc heteroxycloalkyl c6 4-7 canh, mdi nhém nay tuy ¥
duoc thé bing 1, 2, 3, hodc 4 nhém thé R® duge chon mot cach doc 14p;

R® va R¢ mdi nhém ddc 1ap dugce chon tir H, Ci.6 alkyl, Ci-shaloalkyl, C2-¢ alkenyl,
Ca-6 alkynyl, Cs-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-C1.s alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.s alkyl-, trong d6 Ci6 alkyl, Ca.s alkenyl, Ca
alkynyl, Ce.10 aryl, C3.7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c¢6 4-10 canh,
Cs-10 aryl-C1.¢ alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.s alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci-¢ alkyl- cia R° va RY, mdi nhom tiy ¥ duoc thé bang 1,
2,3, 4,5, 6,7, hoic 8 nhom thé RM dugc chon mét cach doc 1ap;

mdi R?l, RP Rl va RY! doc 1ap dugc chon tir H, Ci6 alkyl, Ci haloalkyl, Ca-s
alkenyl, Ca- alkynyl, Ce.10 aryl, Cs.10xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci.s alkyl-, C3.10 xycloalkyl-Ci1.¢ alkyl-, (heteroaryl c¢6 5-10 canh)-
C1salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci.6 alkyl, C».¢ alkenyl,
Ca.6 alkynyl, Ce-10 aryl, C3-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.10xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci.s alkyl-
, vi (heteroxycloalkyl c6 4-10 canh)-Cy.6 alkyl- ciia R*!, R*!, R, va RY, mdi nhém tuy y
dugc thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé R* duge chon mot cach ddc 1ap;

hoic, R va RY! bat ky, dugc gin vao cing mdt nguyén tr N, cling v6i nguyén tor N
ma ching dugc gén vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hoic heteroxycloalkyl
¢6 4, 5, 6, hoic 7 canh ndy tiy ¥ duoc thé bing 1,2, 3,4, 5, 6, 7, hoac 8 nhém thé R* duoc
chon mot cach doc 1ap;

mdi R¢! doc 1ap duge chon tir H, OH, CN, Ci- alkyl, C1.¢ alkoxy, Ci.¢ haloalkyl, Ci-
¢ haloalkoxy, Ca-6 alkenyl, Ca2.6 alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-,

(heteroaryl c¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;
7
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mdi Rf! va Re! doc 1ap dugc chon tir H, Ci.s alkyl, Ci- alkoxy, Ci.¢ haloalkyl, Ci-6
haloalkoxy, Ca-¢ alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cie alkyl-, Cs-10 xycloalkyl-Ci-¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mbi RM va Ril doc 1ap duoc chon tir H, Ci alkyl, Ci-¢ haloalkyl, Ca.s alkenyl, Ca-6
alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci- alkyl-, Cs.10xycloalkyl-Ci-¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri! va R¥! doc 1ap duge chon tir OH, Ci.s alkoxy, va Ci.¢ haloalkoxy;

hodc bat ky Ri! va R¥! duge gin vao cing mdt nguyén tir B, cung v6i nguyén tir B
ma chung dugc gin vio, tao thanh nhoém hetéroxycloalkyl ¢6 5 hoic 6 canh tdty y dugc thé
béng 1, 2, 3, hodac 4 nhom thé doc 1ap dugc chon tir Ci-6 alkyl va Ci.6 haloalkyl;

mdi RS, RP, RS, va RS doc lap dugce chon tir H, Ci alkyl, Ci.¢ haloalkyl, Ca-6
alkenyl, Ca-6 alkynyl, Cs-10 aryl, Cs-10xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.s alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
Cr.salkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.6 alkyl-, trong d6 C1.6 alkyl, C2-¢ alkenyl,
Ca-s alkynyl, Cs.10 aryl, C3-10 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci-¢ alkyl-, C3.10xycloalkyl-Cis alkyl-, (heteroaryl c6 5-10 canh)-Ci-s alkyl-
. vi (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl- cia R, RY, RS, va R® mdi nhom tuy y
duge thé béng 1,2,3,4,5,6,7, hoic 8 nhom thé RB dugc chon mot cach doc 1ap;

hoic, R va RS bit ky, dugc gén vao cing mdt nguyén tir N, cing v6i nguyén tr N
ma ching dugc gin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hoic 7 canh, trong d6 nhom heteroaryl c6 5 hoiic 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoac 7 canh nay tuy y dugc thé bﬁng 1,2,3,4,5,6,7, hoac 8 nhém thé R® dugc
chon mot cach doc lap;

mdi R doc 1ap duge chon tir H, OH, CN, Ci.6 alkyl, Ci.¢ alkoxy, Ci-shaloalkyl, Ci.
¢ haloalkoxy, Cz-¢ alkenyl, Ca.¢ alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs.1o xycloalkyl-Cis alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi RA doc 1ap duoc chon tir D, halo, Ci.6 alkyl, Ci.¢ haloalkyl, Ca- alkenyl, Ca-s
alkynyl, Ce.10 aryl, C37 xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl c6 4-10 canh,

Ce-10 aryl-Ci alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-,
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(heteroxycloalkyl ¢6 4-10 canh)-Ci alkyl-, CN, NO2, OR™, SR*, NHOR*, C(O)RY,
C(O)NR¥R¥, C(O)NR*(OR™), C(O)OR*, OC(O)RY, OC(O)NR*“R%, NR*R%,
NR¥NR“R¥, NR%C(O)R™, NR*“C(O)OR™, NR“C(O)NR%R%,  C(=NR*)R™,
C(=NOH)R™, C(=NCN)RY, C(=NR*)NR“R%, NRC(=NR*)NR*R%,
NRC(=NR*RM™, NRC(=NOH)NR*R%, NR¥“C(=NCN)NR*R#, NR*S(O)R™,
NRS(O)NR¥R%, NR*S(0),R™, NR#S(0),NR*R%, S(O)R™, S(O)NR“R%, S(0O)R™,
S(0);NR*“R#, OS(O)(=NR*)R™, OS(0):RY, SFs, P(O)RMR#, OP(O)(ORM)(OR™),
P(0)(ORM)(OR™), va BRI R, trong d6 Ci.s alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Cs-10 aryl, Cs.
7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-C1.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c¢6
4-10 canh)-C1.¢ alkyl- ctia RA tily ¥ dugc thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhom thé RP
duoc chon mot cach doc 1ap;

mdi R® doc 1ap duge chon tir D, halo, Ci.6 alkyl, Ci.¢ haloalkyl, C»-¢ alkenyl, Ca.s
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce.10 aryl-Cis alkyl-, Cs7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c¢6 5-10 canh)-Ci alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, CN, NO, OR2, SR®2, NHOR*, C(O)R",
C(O)NR®2R%, C(O)NR2(OR"), C(O)OR%, OC(O)R??, OC(O)NR“R%, NR“R%,
NRENRZREZ, NRZC(O)R™, NRC(O)OR?, NR22C(O)NR®R%,  C(=NR“)R",
C(=NOH)R, C(=NCN)R", C(=NR2)NR“R%, NR2C(=NR*?)NR“?R%,
NR2C(=NR2)R, NR®2C(=NOH)NR®’R%, NRS2C(=NCN)NR®R¥, NR%S(O)R",
NR2S(0)NRZR%, NR2S(0):R", NR2§(0),NRZR%, S(O)R", S(O)NRR%, S(0):R*,
S(O)NR’R%, OS(0)(=ENRA)RP, OS(0)R", SFs, P(O)RZRZ, OP(O)(OR™)(OR?),
P(O)(OR™)(OR®), va BR?RY, trong d6 Ci.¢ alkyl, Ca- alkenyl, Cz-6 alkynyl, Ce-10 aryl, Cs.
7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Cy.¢ alkyl- ctia RB tiry ¥ dugc thé bang 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé RM
dugc chon mot cach doc 1ap;

m&i R, R, R, va RZ doc 14p duge chon tir H, Ci6 alkyl, Ci¢ haloalkyl, Ca-s
alkenyl, Ca.¢ alkynyl, Ce-10 aryl, C3-7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci.s alkyl-, C3.7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-
Ci.salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci.¢ alkyl, Ca-6 alkenyl,

Ca.6 alkynyl, Ce.10 aryl, C3.7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10
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canh, Ce.10 aryl-C1.s alkyl-, C3.7 xycloalkyl-C1.s alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- ciia R%2, R®2, R, va R mbi nhém tlty y
duoc thé bing 1, 2, 3, 4, 5, 6, 7, hoic 8 nhém thé RM dugc chon mét cach doc 1ap;

hodc, R va R® bét ky dugce gin vao cing mdt nguyén tir N, cling véi nguyén tir N
ma chung dugc gén vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hoic 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh ho#c heteroxycloalkyl
¢6 4, 5, 6, hodc 7 canh nay tiry ¥ duoc thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RM duge
chon mét cach ddc 1ap;

mdi R doc 1ap duge chon tir H, OH, CN, Ci.6 alkyl, Ci.¢ alkoxy, Ci-s haloalkyl, C;.-
¢ haloalkoxy, Ca-¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢ 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci-¢ alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C.¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.¢ alkyl-;

mdi R? va R# doc 1ap duge chon tir H, Ci.6 alkyl, Ci-¢ alkoxy, Ci.¢ haloalkyl, Ci.6
haloalkoxy, Cz. alkenyl, Ca.6 alkynyl, Cs.10 aryl, C3.7 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Cs.10 aryl-Crs alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.¢ alkyl-;

mdi RP2 va Ri2 doc 1ap duge chon tir H, Cis alkyl, Ci-6 haloalkyl, Ca.s alkenyl, Ca-6
alkynyl, Cs.10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé-10 aryl-Ci.¢ alkyl-, C3.7 xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c¢6 4-10 canh)-Ci.¢ alkyl-;

mdi R2 va R doc 1ap duoc chon tir OH, Ci.s alkoxy, va Ci.¢ haloalkoxy;

hoic bat ky Ri? va R dugc gin vao cing mdt nguyén tir B, cing v6i nguyén tir B
ma chung duoc gin vao, tao thanh nhém heteroxycloalkyl c¢6 5 hodc 6 canh tuy y dugc thé
bang 1, 2, 3, hodc 4 nhém thé doc 14p duge chon tir Ci.6 alkyl va Ci.¢ haloalkyl;

mdi R*, R™, R, va R% doc 1ap dugce chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, Ca-6
alkenyl, C2-¢ alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci-¢ alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
Cisalkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong d6 Ci.6 alkyl, C2-¢ alkenyl,
Ca- alkynyl, Ce.10 aryl, Cs3.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.s alkyl-, C3.7xycloalkyl-Ci. alkyl-, (heteroaryl ¢ 5-10 canh)-Ci.6 alkyl-
. v (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- cia R*, RY R, va R% mdi nhém tiy ¥

dugc thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP duge chon mot cach doc 1ap;
10



52350 11/218

hoiic, R* va R% bét ky dugc gin vao cung mot nguyén tir N, ciing véi nguyén tir N
ma ching dugce gin vao, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl ¢6 5 hogc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoic 7 canh nay tity y dugc thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhom thé R dugc
chon mot cach ddc 1ap;

mdi R doc 1ap duge chon tir H, OH, CN, Ci alkyl, Ci.¢ alkoxy, Ci-¢ haloalkyl, Ci.
¢ haloalkoxy, Ca.6 alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl ¢ 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.7xycloalkyl-Ci-6 alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi R va R&* doc 1ap duge chon tir H, Ci.6 alkyl, Ci.6 alkoxy, Ci.¢ haloalkyl, Ci-
haloalkoxy, Cz- alkenyl, Ca.6 alkynyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci- alkyl-, Cs-7xycloalkyl-Ci- alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-;

mdi R™ va R# ddc 1ap duoc chon tir H, Ci.s alkyl, Ci¢ haloalkyl, C2.6 alkenyl, C2-6
alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé.-10 aryl-Ci6 alkyl-, C3.7 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri* va R doc 1ap dugc chon tir OH, Ci.¢ alkoxy, va Ci.¢ haloalkoxy;

hodc bét ky R va R dugc gin vao cing mdt nguyén t B, cing v6i nguyén tir B
ma chung dugc gin vao, tao thanh nhom heteroxycloalkyl ¢6 5 hogc 6 canh tuy y dugce thé
bing 1, 2, 3, hodc 4 nhém thé doc 18p dugc chon tir Ci. alkyl va Ci.s haloalkyl;

mdi RP doc 1ap duge chon tir H, D, halo, Ci-6 alkyl, C1.¢ haloalkyl, C2-6 alkenyl, Ca-
¢ alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs-10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NO, OR®, SR®, NHOR®, C(O)R’,
C(O)NR®RY, C(O)NR%(OR), C(O)OR®, OC(O)RY, OC(O)NR®R%, NR%R%,
NRSNRSRE,  NRSC(O)RM, NRPC(O)OR?, NRSC(O)NRSR®,  C(=NR*)R™,
C(=NOH)RY, C(=NCN)R, C(=NR®)NR®R¥, NRESC(=NR¥)NR®R®,
NRC(=NR*)R, NREC(=NOH)NR®R®, NRSC(=NCN)NRSR®, NRSS(O)RY,
NRS(O)NRPR®, NR¢S(0)R", NRS(0);NRPR%, S(O)RY, S(O)NR“R?, S(0)2R%,
S(0)NR%RE, OS(0)(=NR*)R", OS(0O)%R, SFs, P(O)RFR®, OP(O)(OR™)(ORP),

P(O)(ORD)(OR), va BRPRY, trong d6 Ci.6 alkyl, Ca-¢ alkenyl, C2.6 alkynyl, Ce.10 aryl, Cs-
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7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-
, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci-¢ alkyl- ctia RP mdi nhém tuy y duge thé bang 1,2, 3,4, 5, 6, 7, hodic 8 nhém
thé RE duogc chon mot cach ddc lap;

mdi R®, RY, RS, va R% doc 1ap duge chon tir H, Ci-6 alkyl, Ci.s haloalkyl, Ca-6
alkenyl, C2- alkynyl, Cs.10 aryl, Cs-7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci. alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-
Cisalkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong do Ci alkyl, Ca. alkenyl,
Ca.6 alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-C1.¢ alkyl-
. vi (heteroxycloalkyl c6 4-10 canh)-Cis alkyl- cia R, R”, R, va R% mdi nhém tuy y
dugc thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé RF dugc chon mot cach doc 1ap;

hodc, R® va R% bt ky dugc gin vao cing mdt nguyén tir N, cing v6i nguyén ta N
ma chung dugc gén vAo0, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh hoic heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoac 7 canh nay tuy y dugc thé b%mg 1,2,3,4,5, 6,7, hodc 8 nhom thé RE dugc
chon mdt cach doc 1ap;

mdi R doc 1ap dugc chon tir H, OH, CN, C16 alkyl, Ci.¢ alkoxy, Ci-¢ haloalkyl, C1-
¢ haloalkoxy, Ca-¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, C3-7 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.-¢ alkyl-;

mdi RS va R& doc 1ap dugc chon tir H, Ci.6 alkyl, Ci6 alkoxy, Ci-6 haloalkyl, Ci.6
haloalkoxy, Ca. alkenyl, Ca-¢ alkynyl, Ce.10 aryl, C3-7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Cis alkyl-, C37 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1. alkyl-;

mbi R va RiS doc lap duoc chon tir H, Ci. alkyl, Ci-¢ haloalkyl, C2.6 alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs-7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl co 4-10 canh,
Ce.10 aryl-Ci.6 alkyl-, C37 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.s alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci-6 alkyl-;

mdi RIS va R¥ doc 1ap duge chon tir OH, Ci.¢ alkoxy, va Ci.¢ haloalkoxy;
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hoic bét ky R va R duge gin vao cing mdt nguyén tir B, cing vdi nguyén tir B
ma ching dugc ge"m vao, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tuy y dugc thé
bing 1, 2, 3, hodic 4 nhém thé doc 1ap dugc chon tir Ci. alkyl va Ci- haloalkyl;

mdi RE doc 1ap duge chon tir H, D, halo, Ci.s alkyl, C1- haloalkyl, C2-¢ alkenyl, Ca-
¢ alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.7xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-, CN, NO, OR®$, SR, NHOR?, C(O)R,
C(O)NR®R%, C(O)NR®(OR), C(O)OR*, OC(O)R", OC(O)NR*R%, NR%R%,
NRUNR®R® ~ NRPC(O)RY, NR®C(O)OR, NRC(O)NR®R%®,  C(=NR*)R"®,
C(=NOH)R", C(=NCN)R®, C(=NR*)NR*R%, NRC(=NR®)NRR®,
NR®C(=NR*)R, NRC(=NOH)NR*R®, NR®C(=NCN)NR*R®, NRS(O)R,
NRS(O)NRRY, NR®S(0)2R", NR6S(0);NRR%, S(O)R, S(O)NR*R%, S(O),R%,
S(O),NRR%, OS(0)(=NR)RY, OS(0)R, SFs, P(O)R®RE, OP(O)(OR™)(ORY),
P(O)(ORM)(OR'), va BRISRX, trong d6 C1.6 alkyl, Ca.¢ alkenyl, Ca-6 alkynyl, Ce.10 aryl, Cs-
7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Ci. alkyl-
, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.¢ alkyl- ciia RE m3i nhém tly ¥ duoc thé bang 1,2, 3, 4, 5, 6, 7, hogc 8 nhom
thé RS dugc chon mot cach doc 1ap;

mbi R, RY, R, va R% doc lap dugce chon tir H, Cis alkyl, Cis haloalkyl, Ca-6
alkenyl, Cz-¢ alkynyl, Ce-10 aryl, C3-7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
Cisalkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong d6 Ci.6 alkyl, C2.¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci. alkyl-, Cs.7xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-Ci.s alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-C1.s alkyl- cia R, R, R, va R% mdi nhom tiy y
duoc thé bing 1, 2, 3, 4, 5, 6, 7, hogc 8 nhém thé RS duge chon mdt cach doc 1ap;

hoiic, R% va RY% bat ky dugc gén vao ciing mdt nguyén t N, cung v6i nguyén td N
ma ching dugc gén vao, tao thanh nhom heteroaryl ¢6 5 hoic 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoac 7 canh ndy tiy ¥ duoc thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RC duge

chon mdt cach doc 1ap;
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mdi R* ddc 1ap duge chon tir H, OH, CN, Ci.¢ alkyl, Ci-6 alkoxy, Ci.¢haloalkyl, Ci-
¢ haloalkoxy, C2-¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, C37 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Crs alkyl-, Cs.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-¢ alkyl-;

mdi R va Re doc 1ap dugc chon tir H, Ci-6 alkyl, Ci alkoxy, Ci-¢ haloalkyl, C1.
haloalkoxy, Cz-s alkenyl, Ca.6 alkynyl, Cs.10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Cis alkyl-, C3.7 xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mdi R" va Ri6 doc 14p duge chon tir H, Ci6 alkyl, Ci-¢ haloalkyl, Ca-s alkenyl, Ca-6
alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl co 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé.10 aryl-Ci alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-;

mbi Rif va R doc 1ap dugc chon tir OH, Ci.¢ alkoxy, va Ci.¢ haloalkoxy;

hoic bt ky R¥® va R¥ dugc gin vao cing mdt nguyén tir B, cing vi nguyén tir B
ma chiing dugc gin vao, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tuy y dugc thé
bing 1, 2, 3, hodc 4 nhém thé doc 1ap duge chon tir Ci¢ alkyl va Ci. haloalkyl;

mdi RE ddc 1ap dugc chon tir H, D, halo, CN, NO,, SFs, Ci6 alkyl, C1 alkoxy, Ci-
¢ haloalkyl, C2.6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci-6 alkyl-, C3.7xycloalkyl-Ci-¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1.¢ alkyl; va

mdi RM doc 14p dugc chon tir H, D, OH, NO2, CN, halo, Ci-6 alkyl, Ca.s alkenyl, C»-
¢ alkynyl, C1.6 haloalkyl, xyano-Ci.s alkyl, HO-C16 alkyl, Ci.6 alkoxy-Ci-s alkyl, Ce.10 aryl,
C3.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci-¢
alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, (heteroxycloalkyl
¢6 4-10 canh)-Ci alkyl, Ci.6 alkoxy, Ci haloalkoxy, amino, Ci.¢ alkylamino, di(Ci-
alkyl)amino, thio, Ci-s alkylthio, Ci.6 alkylsulfinyl, Ci.s alkylsulfonyl, carbamyl, Ci-¢
alkylcarbamyl, di(Ci-6 alkyl)carbamyl, carboxy, Ci.s alkylcarbonyl, Ci-4 alkoxycarbonyl,
Ci-salkylcarbonylamino, Ci-6 alkylsulfonylamino, aminosulfonyl, Ci-6 alkylaminosulfonyl,
di(C1-6 alkyl)aminosulfonyl, aminosulfonylamino, Ci- alkylaminosulfonylamino, di(Ci-s
alkyl)aminosulfonylamino, aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va
di(C1-¢ alkyl)aminocarbonylamino.

Theo mot s6 phuong 4n:
14
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X! 13 N hoic CR;

R! dugc chon tir H, D, halo, Ci.s alkyl, Ci.6 alkoxy, Cz- alkenyl, C».6 alkynyl, Ci-6
haloalkyl, Ci-s haloalkoxy, CN, OH, va NH;

R2 dugce chon tir H, D, halo, Ci.6 alkyl, C1.¢ haloalkyl, Ca.6 alkenyl, Ca- alkynyl, Cy,
Cy-Ci.¢ alkyl-, CN, NO,, OR*, SR?, NHOR?!, C(O)R!, C(O)NR°'R¥!, C(O)NR!(OR*),
C(O)OR®, OC(O)R®!, OC(O)NRRY, NRCIRY,  NRC'NRCR?Y, NR'C(O)R",
NRCIC(O)OR?, NRC!C(O)NRC'RY, C(ENRRY,  C(=NOH)RY, C(=NCN)R™,
C(=NR°)NR°'RY, NRCIC(=NR®)NR°'RY, NR¢!C(=NOH)NR°R4!,
NR¢!C(=NCN)NR®'RY, NRC!C(=NR°HR"!, NR¢!'S(O)NR'RY!, NR°!S(O)RP,
NRCIS(0):RP!,  NRCS(O)(=NR)R", NRCIS(0)NRIRY,  S(O)RY!, S(O)NRC'RY,
S(O)1RY!,  S(O)NRRY, OS(O)(=NRHR’!,  OS(O)R"!,  SFs, P(O)RRE!,
OP(0)(ORM)(ORiY), P(O)(OR!M)(OR), va BRIRM, trong d6 Ci6 alkyl, Ca-6 alkenyl, va
Ca. alkynyl ctia R? mdi nhom tly ¥ duge thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhom thé RA
dugc chon mot cach doc 1ap;

Cy duge chon tir Ceas aryl, Csas xycloalkyl, heteroaryl c¢6 5-14 canh, va
heteroxycloalkyl c6 4-14 canh, mi nhom nay tiry y duoc thé bang 1,2, 3, 4, 5,6, 7, hodc
8 nhém thé RA dugc chon mét cach doc 14p;

R3, R* va RS mbi nhém doc 1ap duge chon tir H, D, halo, CN, OH, Ci- alkyl, Ci.6
haloalkyl, Ca-6 alkenyl, C2 alkynyl, Ci.s alkoxy, Ci-6 haloalkoxy, xyano-Ci-s alkyl, HO-
Cis alkyl, Cis alkoxy-Ci.s alkyl, Cs. xycloalkyl, amino, Ci-s alkylamino, di(Ci-6
alkyl)amino, va C(O)NR°RY, trong d6 Ci.¢ alkyl néi trén tly y c6 thé dugc thé bang 1, 2,
3,4, 5, hodc 6 D;

RS, R7 va R® mdi nhém doc 1ap duge chon tir H, D, Ci. alkyl, Ci.s haloalkyl, Cs-¢
alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.10xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
Crs alkyl-, (heteroxycloalkyl c¢6 4-10 canh)-Cis alkyl-, C(O)RM, C(O)NR®R®,
C(O)NRS(OR®),  C(O)OR?, C(=ENR®)R?, C(=NOH)RY, C(=NCN)R®, va
C(=NR®)NRZR®, trong d6 Cis alkyl, Ca alkenyl, Cos alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-,
Cs.10 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl co
4-10 canh)-C1.6 alkyl- cia RS, R7, va R® mdi nhom thy y dugc thé bang 1, 2, 3,4, 5,6, 7,
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hoic 8 nhom thé R® duge chon mdt cach doc 14p; va trong d6 said Ci.¢ haloalkyl cia R®,
R’ hoic R® tuy y duogc thé b%mg 1,2, 3, hoac 4 nhom thé Y duogc chon mdt cach doc 1ap;

mdi Y doc 1ap dugc chon tir D, halo, Ci.6 alkyl, va Ci.6 haloalkyl;

hodc cac nhom thé R® va R7, cung v6i cac nguyén tir trén vong ma ching dugc gén
vao, tao thanh Cs.10 xycloalkyl hodc heteroxycloalkyl c6 4-7 canh, mdi nhém nay tuy y
duge thé bang 1, 2, 3, hoic 4 nhém thé R® duge chon mét cach doc lap;

hogic cac nhém thé R7 va R®, cling véi cac nguyén tir trén vong ma chung duge gin
vao, tao thanh Cs.10 xycloalkyl hodc heteroxycloalkyl ¢6 4-7 canh, mdi nhém nay tly y
duoc thé bing 1, 2, 3, hodc 4 nhém thé R® duge chon mot cach doc 1ap;

R° va R¢ mdi nhém doc 1ap dugce chon tir H, Ci alkyl, Ci-¢ haloalkyl, Ca-6 alkenyl,
Ca.s alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.¢ alkyl-, C3.7 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci-6 alkyl, Cz.¢ alkenyl, Ca.6
alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c¢6 4-10 canh,
Cé-10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci- alkyl-, (heteroaryl co 5-10 canh)-C1.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- ciia R® va RY, mbi nhém tly y duoc thé bang 1,
2,3,4,5,6,7,hodc 8 nhém thé RM dugc chon mot cach doc lap;

mdi R2L, RP!, R°L, va RY! doc 1ap dugc chon tir H, Ci alkyl, Ci.s haloalkyl, Ca-
alkenyl, C2.6 alkynyl, Ce.10 aryl, Cs-10xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
Ci-alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong do6 Ci-6 alkyl, Ca-6 alkenyl,
Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci-¢ alkyl-, Cs.10xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci-salkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl- cia R*, Rb, Re!, va RY, mdi nhém tuy y
duge thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhém thé R* duge chon mdt cach doc 14p;

hogc, R®! va R¥ bt ky, dugc gin vao cing mt nguyén tir N, clng véi nguyén te N
ma chiing dugc gén vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoic 7 canh nay tiy ¥ dugc thé bang 1,2, 3, 4, 5, 6, 7, hodc 8 nhom thé RA duoc
chon mot cach doc lap;

mdi Re! doc 1ap dugce chon tir H, OH, CN, Ci-6 alkyl, Ci.6 alkoxy, Ci-¢ haloalkyl, Ci.

¢ haloalkoxy, Ca-s alkenyl, C2.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
16
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heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci-¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-;

mdi R va Re! doc 1ap duge chon tir H, Ci alkyl, Ci-s alkoxy, Ci-6 haloalkyl, Ci.6
haloalkoxy, Caz-s alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.i0 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl ¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mdi RM va Ril doc 1ap duge chon tir H, Ci alkyl, Ci.¢ haloalkyl, Ca-s alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, C3-10xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci-salkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri! va RX! doc 1ap duge chon tir OH, Ci.s alkoxy, va Ci.¢ haloalkoxy;

hodc bit ky Ri! va R¥! duge gin vao cing mdt nguyén tir B, cing v6i nguyén tir B
ma ching dugce gén vao, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tuy y dugc thé
bing 1, 2, 3, hodc 4 nhom thé doc 1ap duoc chon tir Cr.¢ alkyl va Ci.s haloalkyl;

mdi R3, RY, R3, va R® doc lap duge chon tir H, Ci alkyl, Cis haloalkyl, Ca.
alkenyl, C2-¢ alkynyl, Ce.10 aryl, Cs.10xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci. alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
Ci.salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 C1.6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.¢ alkyl-, Cs-10xycloalkyl-Cis alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-
. va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- ciia R®, R, RS, va R® mdi nhom tuy y
dugc thé bﬁng 1,2,3,4,5,6,7, hodc 8 nhom thé RB dugce chon mdt cach ddc 1ap;

hodc, R va R® bt ky, dugce gin vao cing mdt nguyén tir N, cing véi nguyén ti N
ma chiing dugc gin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong 6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
64, 5, 6, hodc 7 canh ndy tily y dugce thé bang 1,2, 3, 4,5, 6, 7, hodc 8 nhém thé RB dugc
chon mot cach dc 1ap;

mdi R doc 1ap dugc chon tir H, OH, CN, Ci-6 alkyl, C1.6 alkoxy, C1.6 haloalkyl, Ci.
¢ haloalkoxy, Ca-s alkenyl, C2.6 alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci6 alkyl-, Cs.10 xycloalkyl-Ci-s alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-;
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mdi RA doc 14p dugce chon tir D, halo, Ci- alkyl, Ci.6 haloalkyl, Cz.¢ alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-Ci6 alkyl-, C3.7 xycloalkyl-Ci6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-,
(heteroxycloalkyl ¢6 4-10 canh)-Ci.s alkyl-, CN, NO», OR*, SR* NHOR*, C(O)R™,
C(O)NR*R¥, C(O)NR*(OR™), C(O)OR*, OC(O)RY, OC(O)NR*R%, NR“R%,
NRUNR#“R%, NRUC(O)R™, NR%“C(O)OR*, NRHC(O)NR¥R¥,  C(=NR*R™,
C(=NOH)R", C(=NCN)R™, C(=NR*)NR*R%, NR**C(=NR*)NR*“R%,
NR#C(=NR*)R", NR*C(=NOH)NR*“R¥, NRH“C(=NCN)NR*R¥, NR*S(O)R™,
NR“S(O)NR“R#, NR*S(0)2R™, NR#S(0);NR¥R¥, S(O)R™, S(O)NR*R¥, S(0)R™,
S(O)NR“R%, OS(0)(=NR*“)R™, OS(0):RY, SFs, P(O)R¥Re, OP(O)(ORM)(OR™),
P(O)(OR™)(OR), va BRI *R¥, trong d6 C1.6 alkyl, Ca- alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-
7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-
, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1. alkyl- ctia RA thy y dugc thé béng 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP
dugc chon mot cach doc lap;

mdi RB doc 1ap duge chon tir D, halo, Ci.6 alkyl, Ci.¢ haloalkyl, Cz-¢ alkenyl, Cz-6
alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce-10 aryl-Ci alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-,
(heteroxycloalkyl ¢6 4-10 canh)-Ci-¢ alkyl-, CN, NO, OR2, SR?2, NHOR?, C(O)R™,
C(O)NR®R%, C(O)NR?(OR), C(O)OR2, OC(O)R™, OC(O)NR“R¥, NR“R%,
NRZNRZRE, NRZC(O)RY, NR®C(O)OR?, NR2C(O)NRZRYZ,  C(=NR})R",
C(=NOH)R", C(=NCN)R??, C(=NR)NR“’R®, NRC(=NR?)NR*2R%,
NR®2C(=NR%?)R, NRC(=NOH)NR*?R%, NRSC(=NCN)NRR¥Z, NR%S(O)R"Y,
NR2S(O)NRR%, NR?S(0).R", NRS(0);NRZR%E, S(0)R?, S(O)NRZR®, S(0)2R,
S(0)2NRZR%Z, OS(0)(=NR)R", OS(0)%R", SFs, P(O)R"R¥, OP(O)(OR™)(OR®),
P(O)(OR™2)(OR), va BR?R', trong d6 Ci.¢ alkyl, Ca- alkenyl, Cz.6 alkynyl, Ce-10 aryl, Cs-
7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.6 alkyl- ciia R® tiy y dugc thé bang 1,2, 3, 4, 5, 6, 7, hogc 8 nhom thé RM
dugc chon mot cach doc 1ap;

mdi R%2, R", R®, va R2 doc 1ap duge chon tir H, Ci alkyl, Ci-¢ haloalkyl, Co.6

alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
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¢6 4-10 canh, Cs.10 aryl-Ci.¢ alkyl-, Cs.7 xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-
Crs alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci-6 alkyl, C2.6 alkenyl,
Ca.s alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-C1.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cia R*2, R?%, R, va R® mdi nhém tiy ¥
duoc thé bing 1, 2, 3,4, 5, 6, 7, hodc 8 nhém thé RM dugc chon mét cach doc 1ap;

hoic, R% va R% bt ky duoc gén vao cing mot nguyén tir N, cing v6i nguyén tir N
ma ching dugc gin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hoic 7 canh, trong d6 nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hodic 7 canh ndy tiry ¥ duoc thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RM duge
chon mét cach doc 1ap;

mdi R ddc 1ap dugce chon tir H, OH, CN, Ci.6 alkyl, Ci-¢ alkoxy, Ci-¢ haloalkyl, Ci-
¢ haloalkoxy, Ca.¢ alkenyl, Ca-s alkynyl, Ce.-10 aryl, Cs.7 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, C37 xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mdi R? va Re? doc 1ap duoc chon tir H, Ci alkyl, Ci-6 alkoxy, Ci.¢ haloalkyl, Ci-6
haloalkoxy, Ca-s alkenyl, Ca. alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs7 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl ¢64-10 canh)-Ci.6 alkyl-;

mdi R12 va R doc 1ap dugc chon tir H, Ci6 alkyl, Ci-¢ haloalkyl, Ca-s alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-Ci6 alkyl-, C37 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri2 va R¥ doc 1ap dugc chon tir OH, Ci.6 alkoxy, va Ci haloalkoxy;

hoic bit ky Ri? va R dugc gén vao cing mdt nguyén tir B, cing v6i nguyén tr B
ma ching dugc gén vio, tao thanh nhém heteroxycloalkyl ¢6 5 hodc 6 canh tuy y dugc thé
bang 1, 2, 3, hodc 4 nhém thé doc 1ap dugc chon tir Ci-6 alkyl va Ci-6 haloalkyl;

mdi R*, R, R*, va R% doc 1ap dugc chon tir H, Ci.s alkyl, Ci-¢ haloalkyl, Ca
alkenyl, Ca-6 alkynyl, Cs.10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci.6 alkyl-, C3:7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-
Cr¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci- alkyl-, trong d6 Ci-6 alkyl, C2.6 alkenyl,

Ca.6 alkynyl, Cs.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
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canh, Cé.10 aryl-C1.¢ alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl- ciia R*, R*, R, va R% mdi nhém tuy ¥
duoc thé bing 1,2, 3, 4, 5, 6, 7, hoic 8 nhém thé RP duge chon mét cach doe 14p;

hoic, R* va R% bit ky dugc gin vao cing mdt nguyén tir N, ciing v6i nguyén tir N
ma ching dugc gén vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl c6 5 hoic 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hodc 7 canh ndy ty ¥ dugc thé bing 1, 2,3, 4, 5, 6, 7, hodc 8 nhém the R dugce
chon mot cach doc lap;

mdi R ddc 1ap duge chon tir H, OH, CN, C16 alkyl, C1. alkoxy, Ci-¢haloalkyl, Ci-
¢ haloalkoxy, Ca.¢ alkenyl, C2. alkynyl, C-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R® va R&* doc 1ap duoc chon tir H, Ci alkyl, Ci- alkoxy, Ci. haloalkyl, Ci-6
haloalkoxy, Ca-¢ alkenyl, Ca. alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢ 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, C37 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci-¢ alkyl-;

mdi R™ va R doc 1ap dwoc chon tir H, C1.6 alkyl, Ci.¢ haloalkyl, C2.6 alkenyl, Ca-¢
alkynyl, Cé-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-Ci¢ alkyl-, Cs7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c¢6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri* va R doc 1ap duge chon tir OH, Ci.6 alkoxy, va Ci¢ haloalkoxy;

hoc bét ky Ri* va R dugc gén vao cing mdt nguyén tir B, cing v6i nguyén tir B
ma ching dugc gén va0, tao thanh nhém heteroxycloalkyl ¢6 5 hoidc 6 canh tuy y dugc thé
bing 1, 2, 3, hoc 4 nhom thé ddc 1ap dugc chon tir Ci6 alkyl va Ci-¢ haloalkyl;

mdi RP ddc 1ap dugc chon tir H, D, halo, Ci-6 alkyl, Ci.6 haloalkyl, Cz.¢ alkenyl, Ca-
¢ alkynyl, Cs-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci. alkyl-
, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NO, OR®, SR®, NHOR®, C(O)R",
C(O)NR®R®, C(O)NR“(OR™), C(O)OR®, OC(O)R, OC(O)NR®R%, NR%R®,
NRSNRSRE,  NRSC(O)RY, NRPC(O)OR®, NRSC(O)NRSR®,  C(=NR®)R®,
C(=NOH)R, C(=NCN)R®, C(=NR%)NR*R®, NREC(=NR*)NRSR®,

NRSC(=NR®)RY, NRPC(=NOH)NR®RY, NRPC(=NCN)NR“R®, NR“S(O)R”,
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NRSS(O)NRSRY, NRPS(0)2RY, NR? S(0):NR¥R%, S(O)R, S(O)NR®R%, S(0)R%,
S(0)NRZSRE, OS(0)(=NR*)R", OS(O):RY, SFs, P(O)RPR®, OP(O)(ORM)(ORP),
P(0)(OR)(OR), va BRIRY, trong d6 C1-6 alkyl, Ca.6 alkenyl, Ca- alkynyl, Cs-10 aryl, Cs.
7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-C1.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Cr.¢ alkyl- ciia RP m&i nhém tiy ¥ dugc thé bang 1, 2, 3, hodc 4 nhém thé RE
duogc chon mot cach ddc 1ap;

mdi R®, RP, R, va R® doc lap duge chon tir H, Ci alkyl, Ci-¢ haloalkyl, Ca.s
alkenyl, Ca.6 alkynyl, Ce.10 aryl, Cs-7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
c6 4-10 canh, Cs.10 aryl-Ci.¢ alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong d6 Ci.6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Cs.10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cta R, RP, RY, va R mdi nhém tiy y
duoc thé b?mg 1, 2, 3, hodc 4 nhém thé RE dugc chon mot cach doc 14p;

hodc, R va R® bét ky dugc gin vao cuing mot nguyén tir N, cung véi nguyén tr N
ma ching dugc gén va0, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hoic heteroxycloalkyl
¢ 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bﬁng 1,2, 3, hoac 4 nhom thé RE duoc chon mot
cach doc lap;

mdi R doc 1ap duge chon tir H, OH, CN, Ci.6 alkyl, C1.6 alkoxy, Ci-¢haloalkyl, Ci-
¢ haloalkoxy, Ca.¢ alkenyl, C2-¢ alkynyl, Cs-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci-6 alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R va R® doc lap dugce chon tr H, Ci6 alkyl, Ci.6 alkoxy, Ci-6 haloalkyl, Ci.6
haloalkoxy, Ca.6 alkenyl, C2. alkynyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci- alkyl-, Cs-7xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-C.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi RY va RIS doc lap duge chon tir H, Ci-6 alkyl, C1.s haloalkyl, C»-6 alkenyl, Ca.6
alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl co 4-10 canh,
Cé.10 aryl-Ci.¢ alkyl-, C37 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-¢ alkyl-, va

(heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;
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mdi RI® va RKS doc 14p dugce chon tir OH, Ci.¢ alkoxy, va Ci.s haloalkoxy;

hodc bét ky R¥* va R¥ dugc gin vao cing mdt nguyén tir B, cing véi nguyén tir B
ma ching dugce gén vao, tao thanh nhom heteroxycloalkyl c6 5 hodc 6 canh tiy v dugc thé
bing 1, 2, 3, hoc 4 nhém thé doc 1ap duge chon tir Ci.¢ alkyl va Cis haloalkyl;

mdi RE doc 1ap dugc chon tir H, D, halo, Ci.6 alkyl, Ci.¢ haloalkyl, Cz-6 alkenyl, Ca-
¢ alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Cs.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Cy.s alkyl-, (heteroaryl c6 5-10 canh)-Ci-¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Cy. alkyl-, CN, NO, OR?$, SR?, NHOR?, C(O)R",
C(O)NRR%, C(O)NR(OR™), C(O)OR®*, OC(O)R", OC(O)NR*R%, NR®R%,
NRYNRR%, NRUC(O)RY, NR®C(O)OR*, NREC(O)NRR®,  C(=NR¥)R®,
C(=NOH)R®®, C(=NCN)R®, C(=NR®)NR*R%, NRC(=NR)NR®R%,
NRC(=NR)R, NRC(=NOH)NR*R%, NRC(=NCN)NR*RY, NR*S(O)R",
NRS(O)NRR%, NRUS(0):R", NRS(0),NR®R%, S(O)R, S(O)NR®R%, S(0).R%,
S(0)NR*R%, OS(0)(=NR*)R, OS(O)%R, SFs, P(O)RMRES, OP(O)(ORM)(OR),
P(O)(OR™)(OR), va BRIRXS, trong d6 C1.6 alkyl, Ca-s alkenyl, Ca-6 alkynyl, Cs-10 aryl, Cs.
7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-
, C3.7xycloalkyl-C1.s alkyl-, (heteroaryl c6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci.6 alkyl- ctia RE m3i nhém tiy ¥ duoc thé bang 1, 2, 3, hodc 4 nhém thé RS
dugc chon mdt cach doc 1ap;

mdi R, RY, R, vi R% doc 1ap dugc chon tir H, Cis alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Ca-6 alkynyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.s alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.-6 alkyl-, trong d6 Ci.¢ alkyl, C2-6 alkenyl,
Ca-s alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce-10 aryl-Ci-6 alkyl-, C3.7xycloalkyl-Ci-¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.s alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Cy. alkyl- ctia R, R, R, va R% mdi nhom thy y
duoc thé b%mg 1,2, 3, hodc 4 nhém thé RS dugc chon mot cach doc 1ap;

hodc, R% va R% bit ky dugc gin vao ciing mdt nguyén tir N, cung v6i nguyén ta N
ma ching dugc gin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoic 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh ndy tuy y duge thé bang 1, 2, 3, hodc 4 nhém thé RS dugc chon mot

cach doc lap;
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mdi R doc 1ap dugc chon tir H, OH, CN, Ci alkyl, Ci- alkoxy, Ci.shaloalkyl, Ci.
¢ haloalkoxy, Ca.6 alkenyl, Ca.6 alkynyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Cs-10 aryl-Ci.s alkyl-, Cs.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R va R doc 1ap duoc chon tir H, Ci.6 alkyl, Ci-6 alkoxy, Ci.¢ haloalkyl, Ci-6
haloalkoxy, Ca.¢ alkenyl, Ca.¢ alkynyl, Cs-10 aryl, Cs7 xycloalkyl, heteroaryl ¢ 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-¢ alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mdi R va Ri¢ doc 1ap dugce chon tir H, Ci.6 alkyl, Ci-6 haloalkyl, C2.6 alkenyl, Ca-6
alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé-10 aryl-Ci-6 alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri va RS doc 1ap dugc chon tir OH, Ci. alkoxy, va Ci.s haloalkoxy;

hoic bét ki Ri6 va Rk duge gén vao cing mdt nguyén tir B, cing véi nguyén tir B
ma ching dugc gén vao, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tuy y dugc thé
b%mg 1,2, 3, hodc 4 nhom thé doc lap dugce chon tir Ci6 alkyl va C1-¢ haloalkyl;

mdi RE doc 1ap duge chon tir H, D, halo, CN, NOa», SFs, Ci6 alkyl, C1-6 alkoxy, Ci-
¢ haloalkyl, C- alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Crs alkyl-, C37 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl; va

mdi RM doc 1ap duge chon tir H, D, OH, NO2, CN, halo, C1-6 alkyl, Ca.¢ alkenyl, Ca-
¢ alkynyl, C1.¢ haloalkyl, xyano-Ci.¢ alkyl, HO-Ci.6 alkyl, C1.6 alkoxy-Ci-s alkyl, Ce-10 aryl,
Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci-¢
alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, (heteroxycloalkyl
¢6 4-10 canh)-C1. alkyl, Ci. alkoxy, Ci-s haloalkoxy, amino, Ci-¢ alkylamino, di(Ci-
alkyl)amino, thio, Ci-s alkylthio, Ci-6 alkylsulfinyl, Ci.s alkylsulfonyl, carbamyl, Ci-
alkylcarbamyl, di(Ci-6 alkyl)carbamyl, carboxy, Ci.¢ alkylcarbonyl, Ci4 alkoxycarbonyl,
Ci-salkylcarbonylamino, Ci-6 alkylsulfonylamino, aminosulfonyl, C1-6 alkylaminosulfonyl,
di(C1-6 alkyl)aminosulfonyl, aminosulfonylamino, C.s alkylaminosulfonylamino, di(Ci-6
alkyl)aminosulfonylamino, aminocarbonylamino, Ci-s alkylaminocarbonylamino, va
di(Ci-6 alkyl)aminocarbonylamino.

Theo mdt s6 phurong an,
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X' 1a N ho#ic CR!;

R! duge chon tir H, D, halo, C1.6 alkyl, Ci-¢ alkoxy, Ca-6 alkenyl, C».6 alkynyl, Ci.6
haloalkyl, Ci.s haloalkoxy, CN, OH, va NH;

R2 dugce chon tir H, D, halo, C1 alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl, Ca.¢ alkynyl, Cy,
Cy-Ci.¢ alkyl-, CN, NO,, OR*, SR?, NHOR?!, C(O)R®!, C(O)NR®'RY!, C(O)NR®!(OR™),
C(O)OR?, OC(O)R"!, OC(O)NR®'RY, NR°R¥, NRCINR¢'RY,  NRC!'C(O)RY,
NRCIC(O)OR?,  NRC'C(O)NRRY, C(=NReHR!, C(=NOH)R", C(=NCN)R"!,
C(=NR¢)NRCIRY, NRE!C(=NR*)NRCIRY!, NR®C(=NOH)NR'RY,
NRC!C(=NCN)NRR, NRC!C(=NR°H)R®!, NR¢!'S(O)NRC'RY, NReIS(O)R,
NRCIS(O%R?!, NR®'S(O)(=NR)R, NRCIS(O),NR*'R¥,  S(O)R®!, S(O)NR'RY,
S(O)RY,  S(0O)NRRY, OS(0)(=ENRDHRYL,  OS(O)R™,  SFs, P(O)RMRE!,
OP(O)(ORM)(ORI), P(O)(ORM)(OR!), va BRIIR¥, trong d6 Ci.s alkyl, Co- alkenyl, va
Ca-6 alkynyl cia R2 mdi nhom tiry ¥ duge thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhom thé RA
dugce chon mdt cach doc lap;

Cy dugc chon tr Ceus aryl, Cs.s xycloalkyl, heteroaryl c¢6 5-14 canh, va
heteroxycloalkyl c6 4-14 canh, mdi nhém nay tuy y duge thé b%mg 1,2,3,4,5,6,7, hodc
8 nhém thé RA duoc chon mot cach doc 14p;

R3, R* va R® mdi nhom ddc 1ap duge chon tir H, D, halo, CN, OH, Ci-6 alkyl, Ci-6
haloalkyl, Ca-6 alkenyl, Ca. alkynyl, Ci.6 alkoxy, Ci-6 haloalkoxy, xyano-Ci-s alkyl, HO-
Curs alkyl, Ci alkoxy-Cis alkyl, Cs.s xycloalkyl, amino, Ci-6 alkylamino, di(Ci-6
alkyl)amino, va C(O)NR°RY, trong d6 Ci.¢ alkyl thy ¥ duge thé bang 1, 2, 3, 4, 5, hodc 6
D; .

RS, R va R® mdi nhom doc 1ap duge chon tir H, D, halo, Ci-6 alkyl, Ci-6 alkoxy, Ca-
¢ alkenyl, C2-6 alkynyl, Ci.¢ haloalkyl, Ci.¢ haloalkoxy, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl
¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci-6 alkyl-, Cs.7 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, (heteroxycloalkyl co 4-10 canh)-Ci.¢ alkyl-,
CN, NO,, OH, COOH va NHy;

R® va R¢ mdi nhém ddc 1ap duge chon tir H va Ci6 alkyl;

mdi R2!, RP!, R°, va R4 doc 1ap duoc chon tir H, Ci.6 alkyl, Ci6 haloalkyl, Ca-6
alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-C1.¢ alkyl-, Cs.10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-

Cr.salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, trong d6 Ci.s alkyl, Ca-6 alkenyl,
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Ca- alkynyl, Ce.10 aryl, C3-10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c¢6 4-10
canh, Ce.10 aryl-Ci-s alkyl-, Cs.10xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5- 10 canh)-C1.¢ alkyl-
, vi (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl- ciia R*', R”, R, va R4 mdi nhém tuy y
duoc thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé R* dugc chon mdt cach doc lap;

hoic, R°! va RY bét ky dugc gin vao cing mdt nguyén tir N, cung véi nguyén tir N
ma chung dugc gén vio0, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoic 7 canh, trong d6 nhém heteroaryl ¢ 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hodc 7 canh nay thy ¥ dugc thé bang 1, 2, 3,4, 5, 6, 7, hogc 8 nhém thé RA dugc
chon mot cach doc lap;

mdi Re! doc 1ap duoc chon tir H, OH, CN, Ci6 alkyl, Ci.¢ alkoxy, Ci-¢ haloalkyl, C1-
¢ haloalkoxy, Ca-¢ alkenyl, C2-s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci6 alkyl-,
(heteroaryl c¢6 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Cis alkyl-;

mdi R va Re! doc 1ap dugc chon tir H, Ci.s alkyl, Ci.6 alkoxy, Ci-s haloalkyl, Ci.6
haloalkoxy, Ca-¢ alkenyl, Ca.¢ alkynyl, Cs-10 aryl, C3-10 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.io xycloalkyl-Ci alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.s alkyl-;

mbi R va Ri! doc lap duge chon tir H, Ci.6 alkyl, Ci.s haloalkyl, Ca-s alkenyl, Ca.¢
alkynyl, Ce.10 aryl, Cs.10 Xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.s alkyl-, Cs.10xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-;

m3i Ri! va RX! doc 1ap duoce chon tir OH, Ci.6 alkoxy, va Ci.¢ haloalkoxy;

hoiic bét ky Ri! va R¥! duge gén vao cing mdt nguyén tir B, cing véi nguyén tir B
ma ching dugc gin vao, tao thanh nhém heteroxycloalkyl ¢6 5 hodc 6 canh tuy y dugc thé
bing 1, 2, 3, hogc 4 nhém thé doc 1ap dugc chon tir Ci.6 alkyl va Ci.s haloalkyl;

mdi R doc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci.¢ haloalkyl, C2-¢ alkenyl, Ca-6
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce-10 aryl-Ci alkyl-, Cs7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-, CN, NO», OR*, SR*, NHOR*, C(O)R™,
C(O)NR*R%, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR“R%, NR#“R%,
NR“NR“R%, NR*C(O)R™, NR“C(O)OR™, NR#C(O)NR¥“R¥,  C(=NR*)R™,

C(=NOH)RY, C(=NCN)R™, C(=NR*)NR*R%, NR#C(=NR*)NR*“R%¥,
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NRC(=NR*R™, NRC(=NOH)NR“R%, NR®C(=NCN)NR*R%, NR*S(O)R™,
NR*S(O)NR¥R%*, NR*S(0).R™, NR#S(0)NR“R¥, S(O)R™, S(O)NR*R%*, S(0).R™,
S(0)NR*“R¥, OS(0)(=NR*)R™, OS(O)RY, SFs, P(O)R™R#, OP(O)(ORM)(OR™),
P(O)(OR™)(OR¥), va BRMR, trong d6 Ci.s alkyl, C2-6 alkenyl, Cz.¢ alkynyl, Cé-10 aryl, Cs.
7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci. alkyl-
, C3.7xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢ 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.6 alkyl- ctia R* tdy ¥ dugc thé bang 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP
duoc chon mdt cach doc lap;

mdi RB ddc 1ap duge chon tir D, halo, Ci alkyl, C1.¢ haloalkyl, C2-¢ alkenyl, C2-
alkynyl, Ce.-10 aryl, Cs-7 xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-Ci alkyl-, Cs7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NO, OR22, SR, NHOR*?, C(O)R",
C(O)NR®R%®, C(O)NR(OR"), C(O)OR®2, OC(O)R™, OC(O)NR“R¥, NR“R%,
NRENRZRE, NR2C(O)R™, NRC(O)OR?, NRS2C(O)NRZR®, C(=NR%)R",
C(=NOH)R", C(=NCN)R®, C(=NR)NR“R%, NRC(=NR?)NRR%,
NR2C(=NR®?)R, NR2C(=NOH)NR*R%, NR2C(=NCN)NRZR¥Z, NRZS(O)R™,
NR2S(0)NRZR%, NR2S(0)2R", NR2S(0):NR2R%, S(O)R", S(O)NR?R%, S(0).R",
S(0)NR*2R%, OS(O)(=NR2)R?, 0OS(O):R", SFs, P(O)RZR#, OP(O)(OR"™)(OR?),
P(0)(OR!2)(OR2), va BRIZRX, trong d6 Ci.¢ alkyl, Ca- alkenyl, Ca-6 alkynyl, Ce.10 aryl, Cs.
7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci-6 alkyl-
, C3.7xycloalkyl-C1.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci. alkyl- ctia RB tiy ¥ dugc thé bang 1,2, 3, 4, 5, 6, 7, hodc 8 nhém thé RM
dugc chon mot cach doc 1ap;

mdi R, R"2, R2, va R® doc 1ap dugc chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-C1.¢ alkyl-, C3-7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-
C1.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci.6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.s alkyl-, C3.7xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Cis alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- cua R2, R?2, R, va R? mdi nhém tuy y
duoc thé bing 1, 2, 3, 4, 5, 6, 7, hogc 8 nhém thé RM duoc chon mét cach doc 1ap;
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hoic, R va R bit ky dugc gin vao cing mdt nguyén tir N, cing v6i nguyén tir N
ma ching dugc gin vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
co 4, 5, 6, hodc 7 canh, trong d6 nhoém heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
6 4, 5, 6, hodc 7 canh ndy tily ¥ dugc thé bang 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RM dugc
chon mot cach doc lap;

mdi R doc 14p duge chon tir H, OH,_CN, Ci-6 alkyl, Ci.¢ alkoxy, Ci-6 haloalkyl, Ci.
¢ haloalkoxy, Ca-¢ alkenyl, C2.s alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Crs alkyl-, Cs.7 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1.¢ alkyl-;

mdi R2 va R# doc 1ap dwoc chon tir H, Cis alkyl, Ci-6 alkoxy, Ci. haloalkyl, Ci.6
haloalkoxy, Cz-6 alkenyl, Ca. alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, C3-7 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R12 va R2 ddc 1ap dugc chon tir H, Ci. alkyl, Ci-¢ haloalkyl, C2.6 alkenyl, Ca-6
alkynyl, Ce.10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-C1.¢ alkyl-, Cs.7 xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

md3i Ri2 va R doc 1ap duogc chon tir OH, Ci.¢ alkoxy, va Cis haloalkoxy;

hoic bt ky Ri2 va R dugce gén vao cing mdt nguyén tir B, cling v6i nguyén tir B
ma ching dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 5 hogc 6 canh tuy y dugc thé
biing 1, 2, 3, hodc 4 nhém thé doc 1ap dugce chon tir Ci6 alkyl va Ci-s haloalkyl;

mdi R, RY, R, va R% doc lap dugc chon tir H, Cis alkyl, Ci haloalkyl, Ca-6
alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, C.10 aryl-Ci.6 alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
Ci-salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci.¢ alkyl, Ca-¢ alkenyl,
Ca.6 alkynyl, Cs.10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.-10 aryl-C1.¢ alkyl-, C3-7xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.s alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- clia R, R™, R%, va R#* mbi nhom tuy y
duoc thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP duge chon mot céch doc 1ap;

hodic, R va R% bt ky dugc gin vao cing mdt nguyén tir N, cung v6i nguyén tir N
ma chung duoc gz"ln vao0, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl

¢6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl c6 5 hodc 6 canh hoac heteroxycloalkyl
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c6 4, 5, 6, holic 7 canh nay tly ¥ dugc thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé R dugc
chon mdt cach ddc lap;

mdi R** doc 14p duoc chon tir H, OH, CN, Ci.6 alkyl, C1.6 alkoxy, Ci.¢ haloalkyl, C;.
¢ haloalkoxy, Ca.¢ alkenyl, C2. alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci- alkyl-, Cs.7xycloalkyl-Ci-6 alkyl-, (heteroaryl
¢6 5-10 canh)-C1.s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi R® va R&* doc 1ap duoc chon tir H, Ci. alkyl, Ci.6 alkoxy, Ci. haloalkyl, Ci-6
haloalkoxy, Ca.6 alkenyl, Ca.s alkynyl, Cs.10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Cs-10 aryl-Ci.s alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-;

mdi R™ va R ddc 14p duge chon tir H, Ci alkyl, Ci.¢ haloalkyl, C2.6 alkenyl, Cz-6
alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs-10 aryl-Ci.6 alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri* va R doc 1ap duoc chon tir OH, C1.s alkoxy, va Ci¢ haloalkoxy;

hodc bat ky R va R dugc gin vao cing mdt nguyén tir B, cing v6i nguyén tir B
ma ching dugc gin vao, tao thanh nhom heteroxycloalkyl ¢6 5 hodc 6 canh tuy ¥ dugc thé
bﬁng 1, 2, 3, hodc 4 nhom thé doc lap dugc chon tir Ci-6 alkyl va Ci.6 haloalkyl;

mdi RP ddc 1ap duge chon tir H, D, halo, Ci6 alkyl, Ci-6 haloalkyl, C2-¢ alkenyl, Ca-
6 alkynyl, Ce.10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-, CN, NO, OR?, SR®, NHOR®, C(O)RY,
C(O)NR®RY, C(O)NR%(OR), C(O)OR®, OC(O)RY, OC(O)NR*R%¥, NR®R®,
NRSNRSRE,  NRSC(O)RY, NR“C(O)OR?, NRSC(O)NRPR®,  C(=NR%)R",
C(=NOH)RY, C(=NCN)R, C(=NR*)NR®R®, NRSC(=NR)NRR®E,
NRSC(=NR*)R, NRYC(=NOH)NR*R®, NRSC(=NCN)NR®R®, NRSS(O)R,
NRSS(0)NRSRE, NRS(0),R”, NR® S(0):NR%R%, S(O)R™, S(O)NRZRY, S(0)R®,
S(0);NR®R%, OS(0)(=NR*)RY, OS(0)%R", SFs, P(O)RBRE, OP(O)(OR™)(OR®),
P(O)(ORM)(OR), va BRFR¥, trong d6 Ci.6 alkyl, Ca-¢ alkenyl, Co-6 alkynyl, Cs-10 aryl, Cs.
7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-C1.¢ alkyl-, (heteroaryl ¢ 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6
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4-10 canh)-C1.6 alkyl- ctia R m&i nhém tiy y dugc thé bang 1, 2, 3, hoic 4 nhém thé RF
dugce chon mot cach doc lap;

mdi R®, R, R, va RY doc 1ap dugce chon tir H, Ci.6 alkyl, Ci.¢ haloalkyl, Ca
alkenyl, Ca- alkynyl, Cs.10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-
C1salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci-6 alkyl, Ca.¢ alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.¢ alkyl-, Cs.7xycloalkyl-Ci6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, vi (heteroxycloalkyl c6 4-10 canh)-Cis alkyl- cia R*, R®, R, va R% mdi nhém tuy y
duoc thé béng 1,2, 3, hodc 4 nhom thé RE dugc chon mot cach doc 1ap;

hoidc, R va R® bat ky duoc gin vio cing mt nguyén tr N, cing v6i nguyén tir N
ma chung dugc gén vao, tao thinh nhom heteroaryl c6 5 hogc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl c6 5 hoidc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hoc 7 canh nay tity ¥ dugc thé bang 1, 2, 3, hodc 4 nhém thé R dugc chon mdt
cach doc lap;

mdi R doc 1ap dugce chon tir H, OH, CN, Ci6 alkyl, C1.¢ alkoxy, Ci.¢ haloalkyl, Ci-
¢ haloalkoxy, Cz-¢ alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, C37 xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci- alkyl-;

mbi R va R® doc 1ap duoc chon tir H, Ci.6 alkyl, Ci.¢ alkoxy, Ci. haloalkyl, Ci-6
haloalkoxy, C2-6 alkenyl, C2. alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci¢ alkyl-, C3-7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-¢ alkyl-;

mdi R va R doc 1ap duoc chon tir H, Ci.6 alkyl, Ci. haloalkyl, C2.6 alkenyl, Ca-¢
alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé-10 aryl-Ci alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri va R doc 1ap dwgc chon tir OH, Ci-¢alkoxy, va Ci.¢ haloalkoxy;

hoic bat ky R¥* va R¥ dugc gén vao cing mdt nguyén tr B, cing véi nguyén tr B
ma chung dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 5 hodc 6 canh tuy y dugc thé
béng 1,2, 3, hodc 4 nhém thé doc 1ap dugc chon tir Ci6 alkyl va Ci- haloalkyl;
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mdi RE ddc 14p duge chon tir H, D, halo, Ci- alkyl, Ci- haloalkyl, C2- alkenyl, Ca-
¢ alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.¢ alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci¢ alkyl-, CN, NOg, OR3, SR, NHOR?®, C(O)R,
C(O)NR®RY, C(O)NR®(OR), C(O)OR*, OC(O)RY, OC(O)NR*R®, NRRY,
NRNRRY, NRPC(O)RY, NR®C(O)OR®, NR®C(O)NR®R%,  C(=NR®)R,
C(=NOH)R"S, C(=NCN)RY, C(=NR)NR*R%, NRC(=NR®)NRR%,
NRC(=NR*)R, NR®C(=NOH)NR*R%, NRC(=NCN)NR*R%¥, NR®S(O)R,
NR6S(O)NRR%, NRS(0):R", NRS(0);NR¥R%, S(O)R, S(O)NR*R®, S(O)R,
S(0)NR®R%, OS(O)(=NR*)R", OS(O)R, SFs, P(O)R®RES, OP(O)(ORM)(OR®),
P(O)(OR!)(OR), va BRIRX, trong d6 Ci.6 alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-
7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-C1.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl co
4-10 canh)-C1.¢ alkyl- cita RE m&i nhém tiry ¥ duoc thé bang 1, 2, 3, hogc 4 nhém thé R
duoc chon mot cach doc lap;

mdi R, RP, R, va R% doc 1ap duge chon tir H, Ci alkyl, Ci.¢ haloalkyl, Ca-
alkenyl, C2-6 alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
Crs alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, trong do6 Ci- alkyl, Ca-6 alkenyl,
Ca-6 alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.¢ alkyl-, C3.7xycloalkyl-Cys alkyl-, (heteroaryl ¢ 5-10 canh)-Ci.6 alkyl-
. va (heteroxycloalkyl c6 4-10 canh)-Ci.¢alkyl- cia R, R", R*, va R% mdi nhém tuy y
duoc thé bing 1, 2, 3, hodic 4 nhom thé RE dugc chon mot céch doc 1ap;

hoic, R% v R% bit ky dugc gén vao cing mdt nguyén tir N, cing v6i nguyén tr N
ma ching dugc géin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hoic 7 canh ndy tiry ¥ duge thé bang 1, 2, 3, hodc 4 nhém thé RS dugc chon mot
cach doc 1ap;

mdi R doc 1ap dugc chon tir H, OH, CN, Ci-6 alkyl, C1.¢ alkoxy, C1.¢ haloalkyl, Ci.
¢ haloalkoxy, Ca-6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci- alkyl-, C3.7xycloalkyl-Ci-6 alkyl-, (heteroaryl

¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl co 4-10 canh)-Ci.¢ alkyl-;
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mdi R va Re ddc 1ap dugc chon tir H, Ci alkyl, Ci-6 alkoxy, Ci haloalkyl, Ci-6
haloalkoxy, Ca- alkenyl, Ca. alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci.s alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-;

mdi R va R doc 1ap duge chon tir H, Ci alkyl, Ci. haloalkyl, Ca-s alkenyl, Ca-6
alkynyl, Ce.10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce-10 aryl-Ci alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Rif va R¥6 doc 1ap duge chon tir OH, Ci.s alkoxy, va Ci.s haloalkoxy;

hoiic bt ky Ri va R¥ dugc gén vao cing mdt nguyén tir B, cung vdi nguyén tr B
ma chung dugc gén vao, tao thanh nhém heteroxycloalkyl c6 5 ho#c 6 canh tuy y dugc thé
bﬁng 1,2, 3, hodc 4 nhém thé doc lap dugc chon tir Ci6 alkyl va Ci.6 haloalkyl;

mdi RC ddc 1ap duge chon tir H, D, halo, CN, NO,, SFs, Ci- alkyl, C1 alkoxy, Ci-
¢ haloalkyl, C.6 alkenyl, Ca. alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl; va

mdi RM doc 1ap duge chon tir H, D, OH, NO, CN, halo, Ci.6 alkyl, Ca.6 alkenyl, C»-
¢ alkynyl, C1.¢ haloalkyl, xyano-Ci-¢ alkyl, HO-Ci-6 alkyl, C1.¢ alkoxy-Ci.6 alkyl, Ce-10 aryl,
C3.7 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.¢
alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-C1.6 alkyl-, (heteroxycloalkyl
¢6 4-10 canh)-Ci alkyl, Ci.6 alkoxy, Ci.¢ haloalkoxy, amino, Ci-¢ alkylamino, di(Ci-
alkyl)amino, thio, Ci- alkylthio, Cis alkylsulfinyl, Ci.s alkylsulfonyl, carbamyl, Ci-
alkylcarbamyl, di(Ci-6 alkyl)carbamyl, carboxy, Ci- alkylcarbonyl, Ci.4 alkoxycarbonyl,
C1.¢ alkylcarbonylamino, Ci.¢ alkylsulfonylamino, aminosulfonyl, C1.¢ alkylaminosulfonyl,
di(Ci-6 alkyl)aminosulfonyl, aminosulfonylamino, Ci.s alkylaminosulfonylamino, di(C16
alkyl)aminosulfonylamino, aminocarbonylamino, Cis alkylaminocarbonylamino, va

di(C1-6 alkyl)aminocarbonylamino.

31



52350 321218

Theo mdt s6 phuong 4n, hgp chét c6 cong thic (1) 12 hop chét c6 Cong thuc (ID):

R3 |N\ NH,
R4 /:[
RS

RG

HO—T—
HO—T—R’
R8

ay
hodc mubi dugc dung cla ching.
Theo mot s6 phuong an, hop chét c6 cong thic (T) 1a hop chat c6 Cong thire (TIT):

RS Ny~ NH2
R4 |

R5
HO—TR®
HO—T—R’

R8

(1I0)

hodc mudi duge dung cia chung.

Theo mdt sb phuong 4n, R! 13 H, D hodc Ci.¢ alkyl.

Theo mot vai phuong an, R! 14 H, D hodc metyl.

Theo mot vai phuong an, R' 1a H.

Theo mot sd phuong an, R? duge chon tir H, D, halo, Ci- alkyl, Ci- haloalkyl, Ca-¢
alkenyl, Ca-6 alkynyl, Cs.14 aryl, Cs-14xycloalkyl, heteroaryl ¢6 5-14 canh, heteroxycloalkyl
¢6 4-14 canh, Ce.14 aryl-Ci.6 alkyl-, Cs.14 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-14 canh)-
C1.6 alkyl-, va (heteroxycloalkyl c6 4-14 canh)-Ci.¢ alkyl-, C(O)NR°'RY, C(O)OR™, CN,
NO,, OH, COOH va NHp, trong d6 Ci- alkyl, C2. alkenyl, C2- alkynyl, Cs.14 aryl, Cs.14
xycloalkyl, heteroaryl c6 5-14 canh, heteroxycloalkyl c6 4-14 canh, Ce-14 aryl-Ci6 alkyl-,
C3.14 xycloalkyl-C1.¢ alkyl-, (heteroaryl c6 5-14 canh)-Ci.s alkyl-, va (heteroxycloalkyl c6
4-14 canh)-C1.¢ alkyl- ctia R? m&i nhom tiy ¥ duoc thé bing 1, 2, 3, hogc 4 nhom thé RA
dugc chon mot cach doc lap.

Theo mot s6 phuong éan, R? dugc chon tir H, D, halo, Ci- alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Ca.6 alkynyl, Cy, Cy-Ci. alkyl-, C(O)NR®'RY!, C(0)OR?, CN, NO,, OH, COOH
va NH,, trong d6 Cis alkyl, Ca alkenyl, Cz6 alkynyl, Ce.14 aryl, Cs.is xycloalkyl,
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heteroaryl c¢6 5-14 canh, heteroxycloalkyl c6 4-14 canh, Ce-14 aryl-Ci¢ alkyl-, Cs.14
xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-14 canh)-Ci¢alkyl-, va (heteroxycloalkyl c6 4-14
canh)-Ch.¢ alkyl- cia R mi nhom tity ¥ dugoe thé bang 1, 2, 3, hogc 4 nhém thé RA duoc
chon mot cach doc lap.

Theo mdt sé phuong an, R? dugc chon tir Cy, Cy-Ci alkyl, Ci haloalkyl,
C(O)NRCIRY, va C(O)OR?'; va Cy dugc chon tir Cs-14 xycloalkyl, heteroaryl c6 5-14 canh,
va heteroxycloalkyl c6 4-14 canh, mdi nhém ndy tay y duogc thé bang 1, 2, 3,4, 5, 6, 7,
hozic 8 nhém thé RA duge chon mot cach doc 1ap;

Theo mot s6 phuong 4n, R? 1 C(O)NR®'R! hogc C(O)OR™.

Theo mot sé phuong 4n, R? 1a Cy, C(O)NR®'R?! hogic NR®'C(O)R"".

Theo mdt s6 phuong an, R? 13 C(O)NR®'R®! hogc NR*'C(O)R"".

Theo mot s6 phuong 4n, R? 12 C(O)NR'R®.,

Theo mot sé phuong 4n, R? 1a Cy.

Theo mot s6 phuong 4n, R? 1a C(O)NR®'R®! hogc NR°'C(O)R"!, trong d6 R 1a H;
va Rb! va RY! m&i nhém doc 1ap dugc chon tir Ci.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl
¢6 4-10 canh, Cs.10 xycloalkyl-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Cy.¢ alkyl-,
mdi nhém nay tuy y dugc thé b%mg 1, 2, 3, hodc 4 nhém thé RA duogc chon mot cach doc
lap.

Theo mot s phuong an, R? 1a C(O)NRC'R, trong d6 R 1a H; va R duge chon tir
C1.6 alkyl, Cs3.7 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Cs.10 xycloalkyl-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, mbi nhém nay tiy ¥ dugc thé bang 1, 2, 3,
hoic 4 nhém thé RA duge chon mot cach doc lap.

Theo mdt sé phuong 4n, R? 1a C(O)NR'RY; va mdi R¢! va RY! @oc 1ap duge chon
tir H, C1.6 alkyl, Ca-s alkenyl, C2. alkynyl, C3-10xycloalkyl, heteroxycloalkyl c6 4-10 canh,
Cé-10 aryl-Ci.6 alkyl-, C3.10 xycloalkyl-C1.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-C.¢ alkyl-, trong d6 C1.6 alkyl, Ca-s alkenyl, Cz-6 alkynyl,
Cs.10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Cé-10 aryl-C1.6 alkyl-, Cs.10 xycloalkyl-Ci-s
alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-
ctia RY! va RY m3i nhém tay ¥ duoc thé bing 1, 2, 3, hodc 4 nhém thé R* duge chon mot
cach doc lap;

hoic, R®! va RY! bat ky, dugc gin vao cing mdt nguyén tir N, cing véi nguyén tad N

ma ching dugc gén vao, tao thanh nhom heteroxycloalkyl c¢6 4, 5, 6, hodc 7 canh, trong do
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nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bﬁng 1,2, 3, hodc 4 nhom
thé RA duoc chon mot cach doc 18p.

Theo mot s& phuong 4n, R? 12 C(O)NR'RY; mbi R va R4 doc 1ap dugc chon tir
H, C1.6 alkyl, Ca.6 alkenyl, C2 alkynyl, Cs-10 xycloalkyl, heteroxycloalkyl c¢6 4-10 canh,
Cs-10 aryl-Ci.6 alkyl-, C3.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong d6 Ci-6 alkyl, Ca.¢ alkenyl, C2-¢ alkynyl,
C3.10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci-6 alkyl-, Cs.10 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-
ctia R°! va RY! mdi nhém tiy ¥ duoc thé bang 1, 2, 3, hodc 4 nhém thé RA dugce chon mot
cach doc lap;

hoic, R®! va RY! bat ky, dugce gin vao cing mot nguyén tir N, cing v6i nguyén ta N
ma ching dugc gén vao, tao thanh nhom heteroxycloalkyl cé 4, 5, 6, hodc 7 canh, trong do
nhém heteroxycloalkyl c6 4, 5, 6, hoic 7 canh tiry ¥ duoc thé béng 1, 2, 3, hoge 4 nhém
thé RA dugc chon mot cach doc 1ap; va

mdi R* ddc 1ap dugc chon tir D, halo, oxo, Ci alkyl, C1.¢ haloalkyl, C2-¢ alkenyl,
va Cz6 alkynyl, CN, NO2, va OR®, trong d6 Ci.6 alkyl, Ca-6 alkenyl, va Ca.6 alkynyl cia
RA thy ¥ duge thé bang 1, 2, hodc 3 nhém thé RP dugc chon mot cach ddc lap.

Theo mot sd phuong 4n, R? 1a C(O)NR®'R?; mdi R¢! va RY doc 1ap duge chon tir
H, Ci alkyl, C26 alkenyl, Ca- alkynyl, Cs.10 xycloalkyl, heteroxycloalkyl ¢6 4-10 canh,
Cs.10 aryl-C1.s alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c¢6 5-10 canh)-Ci¢ alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl-, trong d6 Ci alkyl, Ca-6 alkenyl, Ca.6 alkynyl,
Cs.10xycloalkyl, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-, Cs-10 xycloalkyl-Ci.6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-
ciia R°! va RY! m3i nhém tuy y duogc thé bang 1, 2, 3, hodc 4 nhém thé RA dugc chon mot
cach ddc lap;

hoc, R°! va R4! bt ky, duge gan vao cing mdt nguyén tir N, cung v6i nguyén ta N
ma chung dugce gén vdo, tao thanh nhém heteroxycloalkyl c6 4,5, 6, hodc 7 canh, trong d6
nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh ndy tuy y duoc thé bang 1, 2, 3, hodc 4 nhém
thé RA dugc chon mot cach doc 1ap;

mdi RA doc 1ap duge chon tir D, halo, oxo, Ci-6 alkyl, C1.¢ haloalkyl, Ca.6 alkenyl,
va Ca. alkynyl, CN, NO2, va OR*, trong d6 Ci.6 alkyl, Ca-s alkenyl, va Ca-6 alkynyl cua

RA tity y dugc thé bing 1, 2, hode 3 nhém thé RP duge chon mt cach doc 1ap;
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mdi R* doc 1ap dugc chon tir H va Cis alkyl, trong d6 Ci.6 alkyl tuy y dugc thé
b'fmg CN, NO2, hodc OH; va

mdi RP 1a OH.

Theo mdt s6 phuong an, R? 13 C(O)NR'R%; va

R 1aH; va

RI! duoc chon tir Crs alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4-7 canh, phenyl-
Ci4 alkyl-, va Csz xycloalkyl-Ci4 alkyl-, trong do Cis alkyl, Cs.; xycloalkyl,
heteroxycloalkyl c6 4-7 canh, phenyl-Ci.4 alkyl-, va Cs.7 xycloalkyl-Ci.4 alkyl- cua R®! va
RY! m3i nhém tiy ¥ dugce thé bing 1, 2, hoge 3 nhém thé R* duge chon mdt céch doc lap;

hoiic, R°! va RY! bit ky, dugc gin vao cing mdt nguyén tir N, cung v6i nguyén tr N
ma chung dugc gén va0, tao thanh nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong 46
nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy ¥ dugc thé b%mg 1, 2, hodc 3 nhém thé
RA duge chon mot cach doc 1ap.

Theo mot sé phuong 4n, R? 1a C(O)NR®'R?; va

R°! 1a H; va

R4l duge chon tir etyl, propyl, isopropyl, butyl, tert-butyl, xyclobutyl, xyclohexyl,
bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl, metyl-
xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrorolidinyl, va thianyl, trong d6 etyl, propyl, isopropyl, tert-butyl,
xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl,
bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl va thianyl cta R4 mdi nhém
tuy y dugc thé bang 1, 2, hodc 3 nhém thé R dugc chon mot cach doc 1ap;

hoc, R®! va RY bét ky, dugce gin vao cing mdt nguyén tir N, cing véi nguyén tr N
ma chung dugc gin vao, tao thanh azetidinyl hogc pyrolidinyl, trong d6 azetidinyl hogc
pyrolidinyl tiry ¥ dugc thé béng 1, 2, hoge 3 nhém thé RA duge chon mot cach doc 1ap.

Theo mdt sb phuong 4n, R? 13 C(O)NR®'RY; va

R 1a H; va

R4 duge chon tir etyl, propyl, isopropyl, tert-butyl, xyclobutyl, xyclohexyl,
bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl, metyl-
xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl, tetrahydrofuranyl,

tetrahydropyranyl, pyrorolidinyl, va thianyl, trong d6 etyl, propyl, isopropyl, tert-butyl,
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xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl,
bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl va thianyl cia R9! mdi nhém
tlly y dugc thé bang 1, 2, hogc 3 nhém thé R* duge chon mot céch doc 1ap;

hoic, R°! va RY, dugc gin vao cing mdt nguyén ti N, cing vdi nguyén tr N ma
chiung dugc gin vdo, tao thanh azetidinyl hodc pyrolidinyl, trong d6 azetidinyl hoac
pyrolidinyl tily ¥ dugc thé bing 1, 2, hodic 3 nhém thé R* duge chon mdt cach doc 1ap.

Theo mot sb phwong 4n, R? 13 C (O) NR'RY;

R 1a H;

R4 duoc chon tir Ci.s alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4-7 canh, phenyl-
Cis alkyl-, va Cis xycloalkyl-Ci4 alkyl-, trong do Ci6 alkyl, Csz xycloalkyl,
heteroxycloalkyl c6 4-7 canh, phenyl-Ci.4 alkyl-, va C3.7 xycloalkyl-C1.4 alkyl- cua R va
R m3i nhém tuy v duge thé bang 1 hogc 2 nhém thé RA duogc chon mot cach dc 1ap;

hoac, R! va R¥! bét ky, duge gin vao cing mdt nguyén tir N, cling v6i nguyén tir N
ma chiung dugc gén vao, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6
nhém heteroxycloalkyl c6 4, 5, 6, hogc 7 canh tuy y dugc thé bang 1 hoic 2 nhém thé RA
duoc chon mot cach doc lap; va

mdi RA doc 1ap dugce chon tir oxo, Ci6 alkyl, Ci¢ haloalkyl, CN, va OR*, trong d6
C1. alkyl ctia RA tiry ¥ duge thé bang 1 hogc 2 nhém thé RP dugc chon mdt cach doc 1ap.

Theo mot sb phuong 4n, R? 1a C(O)NR®'R%.

Rl 1a H;

R4 dugc chon tir etyl, propyl, isopropyl, butyl, tert-butyl, xyclobutyl, xyclohexyl,
bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl, metyl-
xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrorolidinyl va thianyl, trong d6 etyl, propyl, isopropyl, tert-butyl,
xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl,
bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl va thianyl cta R4 mdi nhém
tiry y dugc thé bang 1 hodc 2 nhém thé RA dugc chon mot cach doc 1ap;

hoic, R®! va RY bét ky, dugc ghn véi cing mot nguyén tir N, cing v6i nguyén td N
ma ching dugc gén vao, tao thanh azetidinyl hodc pyrolidinyl, trong d6 azetidinyl hogc

pyrolidinyl dugc thé tiy ¥ bang 1 hodc 2 nhém thé RA dugc lwa chon ddc 1ap; va
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mdi RA doc 1ap duoc chon tir oxo, metyl, CHzF, CHF2, CF3, -OCH;, -CH20OH, CN
va OH.

Theo mdt sb phuong an, R? 13 C(O)NR'RY;

R 1a H;

R4l duge chon tir etyl, propyl, isopropyl, tert-butyl, xyclobutyl, xyclohexyl,
bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl, metyl-
xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrorolidinyl va thianyl, trong do etyl, propyl, isopropyl, tert-butyl,
xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl,
bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl va thianyl cua RY! mdi nhém
tly y dugc thé bang 1 hozc 2 nhém thé RA dwgc chon mét cach doe 14p; |

hoiic, R°! va R4 bat ky, dugc gin v6i cling mdt nguyén tir N, ciing v6i nguyén tir N
ma ching dugc gén vao, tao thanh azetidinyl hodc pyrolidinyl, trong d6 azetidinyl hodc
pyrolidinyl dugc thé tuy y bang 1 hodc 2 nhém thé RA dugc lua chon doc 14p; va

mdi R? ddc 1ap dugc chon tir oxo, metyl, CHa2F, CHF», CF3, -OCH3, -CH20H, CN
va OH. |

Theo mdt sb phuong 4n, R? 1a C(O)NRC'RY; R! 1a H; va RY duge chon tir 4-
hydroxybixyclo[2.2.1]heptanyl va tetrahydropyranyl.

Theo mot s& phuong 4n, R? 1a Cy, C(O)NR®'R%! hogc NR®'C(O)R"", trong d6 R° 1a
H; va R® va RY mdi nhém doc 1ap dugc chon tir Cis alkyl, Cs7 xycloalkyl,
heteroxycloalkyl c6 4-10 canh, Cs.10 xycloalkyl-C1.6 alkyl-, va (heteroxycloalkyl c6 4-10
canh)-Ci. alkyl-, m3i nhém nay tily y dugc thé bang 1, 2, 3, hogc 4 nhém thé RA dugc
chon mot cach doc lap.

Theo mot sé phuong an, mdi R, R®!, R, va R doc 1ap duge chon tir H, Ci-6 alkyl,
C1.¢ haloalkyl, Co.6 alkenyl, C2. alkynyl, Cs.10 aryl, Ce-10 aryl, Cs:7 xycloalkyl, heteroaryl
¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci- alkyl-, Cs.10 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-
, trong d6 Ci. alkyl, Ca-s alkenyl, C2.s alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-
10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-¢ alkyl-, Cs-10 xycloalkyl-Ci- alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, cua
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Rl R, R, va R m&i nhém tly ¥ duoc thé bing 1,2, 3, 4, 5, 6, 7, hogc 8 nhom thé RA
duogc chon mdt cach doc 1ap; va

mdi R doc 14p duge chon tir OH, CN, halo, Ci6 alkyl, Ci- haloalkyl, Ci-¢ alkoxy,
C 1.6 haloalkoxy, amino, Ci-¢ alkylamino, va di(Ci-¢ alkyl)amino.

Theo mot s& phuong 4n, mdi R°! va R doc 1ap dugc chon tir H, Ci6 alkyl, Ci-6
haloalkyl, Ca.6 alkenyl, C2. alkynyl, C3.10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Ce-10
aryl-Ci.s alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci6 alkyl-, va
(heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-, trong d6 Ci.6 alkyl, Ca6 alkenyl, C2-¢ alkynyl,
C3.10 xycloalkyl, heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci-¢ alkyl-, Cs.10 xycloalkyl-Ci-¢
alkyl-, (heteroaryl ¢6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Cy.¢ alkyl-
ciia R°! va RY m3i nhém tuy y dugc thé bang 1,2, 3,4, 5, 6, 7, hodc 8 nhom thé RA duoc
chon mot cach doc lap;

hoiic, R°! va RY! bt ky, duge gin vao cing mdt nguyén tir N, cung v6i nguyén tr N
ma ching dugc ga"m va0, tao thanh nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong 46
nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé béng 1,2,3,4,5,6,7,
hoic 8 nhom thé RA dugce chon mot cach ddc 1ap.

Theo mot sb phuong 4n, Cy 12 Cs.14 xycloalkyl tuy y duoc thé bang 1, 2, 3,4, 5, 6,
7, hodc 8 nhém thé R* duge chon mdt cach doc lap.

Theo mdt s& phuong 4n, Cy 1a Cs.10 xycloalkyl tuy y duoc thé bang 1, 2, 3, hodc 4
nhom thé R2 dugce chon mot cach doc 1ap.

Theo mot sb phuwong 4n, Cy 12 Cs.6 xycloalkyl tuy y dugc thé bang 1, 2, 3, hodc 4
nhém thé RA dugc chon mot cach doc lap.

Theo mot sb phuwong 4n, Cy 1a heteroaryl c6 5-14 canh tuy y dugce thé bang 1, 2, 3,
4,5, 6,7, hodc 8 nhom thé R* dugc chon mdt cach doc lap.

Theo mdt sb phuwong 4n, Cy 12 heteroaryl c¢6 5-10 canh tuy y dugc thé bang 1, 2, 3,
hodc 4 nhom thé R dugce chon mot cach doc lap.

Theo mdt $6 phuong an, Cy 1a heteroaryl c6 5-6 canh tuy y dugc thé béng 1, 2, 3,
hoic 4 nhom thé RA duge chon mot cach de 14p.

Theo mot sb phwong 4n, Cy 12 heteroaryl ¢6 5 canh tiy y dugc thé bang 1, 2, hodc
3 nhém thé R? dugc chon mot cach doc lap.

Theo mot s6 phuong an, Cy 1a heteroaryl c6 5-14 canh tiry y dugc thé béng 1,2, 3,

4,5, 6,7, hoic 8 nhom thé RA dugc chon mot cach doc 1ap.
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Theo mdt s phuong 4n, Cy 1 heteroxycloalkyl c6 4-14 canh tiy y duoc thé bang
1,2,3,4,5,6,7, hoic 8 nhém thé R* dugc chon mot cach doc 13p.

Theo mét s6 phuong 4n, Cy 12 heteroxycloalkyl c6 4-10 canh thy ¥ dugc thé bing
1, 2, 3, hodc 4 nhém thé RA dugc chon mot cach déc 1ap.

Theo mdt s6 phuong 4n, Cy 1a heteroxycloalkyl c6 4-6 canh tuy y dugc thé bang 1,
2, 3, hoiic 4 nhom thé RA duge chon mot cach doe 1ap.

Theo mot sb phuong 4n, Cy 1a heteroxycloalkyl ¢6 5 canh tuy y dugc thé bang 1, 2,
3, hodc 4 nhém thé R* duge chon mot cach doc 1ap.

Theo mdt s6 phuong &n, Cy duge chon tir:

SOOI AN E TR I

N-N N-O ' N-S N N N=N N-N | mdi nhém nay tiy

y dugc thé bang 1 hodc 2 nhom thé RA dugc chon mdt cach doc lap.
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Theo mot sé phuong 4n, R? dugc chon tir céc gde sau:

Y- -0 -8 ~ -S N-N  N-N
D
J\TV
N
(’[o Ny O3 (0 AN (N (Y
N=§ \ N= N=/  N=N N-N N-N
»

Theo mét sb phuong 4n, Cy duogc chon tir pyrazol-1-yl, pyrazol-4-yl, pyrazol-5-yl,
isoxazol-5-yl, isothiazol-4-yl, isothizol-5-yl, oxazol-5-yl, thiazol-5-yl, 1,2,3-triazol-1-yl,
1,2,3-triazol-2-yl, va 1,2,4-triazol-1-yl, mbi nhém duge thé bing 1 nhom thé RA.

Theo mot sb phuong an, mdi R ddc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci-6
haloalkyl, C2- alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-6 alkyl-, C3-7xycloalkyl-Ci- alkyl-, (heteroaryl
6 5-10 canh)-Cu alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci-s alkyl-, CN, NO,, OR*,
SR* NHOR*, C(O)R™, C(O)NR*R%, C(O)NR*(OR™), C(O)OR*, OC(O)R™,
OC(O)NR*R%, NR*R%, NRNR“R%, NRC(O)R™, NR*C(O)OR™,
NR#C(O)NR“R#, NR*S(O)R™, NR#S(O)NR*R%, NRS(0)2R™, NR*S(0),NR*R%,
S(O)R™, S(O)NR¥“R%, S(O)RY, S(0)2NR*R%, va OS(0)2RM, trong d6 Ci-6 alkyl, C2-6
alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci.s alkyl-, C3.7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-
Ci-salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- ciia R* mdi nhém tuy y duge thé
bing 1,2, 3,4, 5, 6,7, hodc 8 nhém thé R duge chon mot cach doc lap;

mdi R*, R¥, R, va R# doc 1ap dugc chon tir H, Cis alkyl, Ci6 haloalkyl, Ca-6
alkenyl, Ca.¢ alkynyl, phenyl, C3.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl co
4-7 canh, phenyl-C.s alkyl-, C3:7xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-6 canh)-Ci-6 alkyl-
, va (heteroxycloalkyl c6 4-7 canh)-Ci.6 alkyl-, trong d6 Ci.6 alkyl, Ca.s alkenyl, Ca-6
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-C1.6 alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Ci-6 alkyl-, va
(heteroxycloalkyl c6 4-7 canh)-Ci.s alkyl- ctia R#, RY R, va R* mdi nhém tiy y dugce
thé bing 1, 2, 3, 4, 5, 6, 7, hogc 8 nhém thé RP dugc chon mot cach doc lap;

hoic, R va R% bt ky duoc gén vao ciing mdt nguyén tir N, cing vo6i nguyén td N

ma ching dugc gén vao, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh ho#c heteroxycloalkyl
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c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, holic 7 canh ny tly ¥ duoc thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhom thé R duoc
chon mdt cach ddc 1ap; va

mdi RP doc 1ap dugce chon tir D, OH, NO2, CN, halo, Ci.6 alkyl, C2.6 alkenyl, C2-
alkynyl, Ci haloalkyl, xyano-Ci.6 alkyl, HO-C1¢ alkyl, Cis alkoxy-Ci alkyl, Cs
xycloalkyl, C1.¢ alkoxy, C1-s haloalkoxy, amino, Ci-6 alkylamino, di(Ci.¢ alkyl)amino, thio,
C1.¢ alkylthio, C1.¢ alkylsulfinyl, C1. alkylsulfonyl, carbamyl, Ci-6 alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-¢alkylcarbonyl, C1-4 alkoxycarbonyl, Ci.¢alkylcarbonylamino,
Cis alkylsulfonylamino,  aminosulfonyl,  Ci alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, aminosulfonylamino, Ci-6 alkylaminosulfonylamino,  di(Ci-6
alkyl)aminosulfonylamino, aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va
di(C1-6 alkyl)aminocarbonylamino.

Theo mdt sé phuong 4n, mdi RA doc 1ap duge chon tir D, halo, Ci- alkyl, Ci
haloalkyl, Czs alkenyl, Cas alkynyl, CN, NO, OR*, SR* NHOR*, C(O)R™,
C(O)NR¥R¥, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*R¥, NR%R¥,
NRUNR#R#,  NR“C(O)R?, NR%“C(O)OR™, NR“C(O)NR¥R%¥, NR*S(O)R™,
NRS(O)NR@R#, NR*#S(0)2R™, NR#S(0)NR“R%, S(O)R™, S(O)NR*R#, S(0).R™,
S(0);NR¥R¥, va OS(0):R, trong d6 Ci.s alkyl, Ca-s alkenyl, va Ca.s alkynyl cta RA mdi
nhém tity ¥ duoc thé bing 1, 2, 3, hodc 4 nhém thé RP duge chon mot cach doe 14p;

mdi R*, RY R, va R% doc lap dugce chon tir H, Ci. alkyl, va Ci.s haloalkyl, trong
d6 C1.6 alkyl ciia R*, R¥, R*, va R m&i nhom tiy y duoc thé béng 1, 2, 3, hodc 4 nhém
thé RP dugc chon mot cach doc 1ap; va

mdi RP ddc 1ap duge chon tir D, OH, NO2, CN, halo, Ci- alkyl, Ca.s alkenyl, Ca-6
alkynyl, Ci.s haloalkyl, xyano-Ci.¢ alkyl, HO-C1.6 alkyl, Ci. alkoxy-Cis alkyl, Cs.7
xycloalkyl, C1.¢ alkoxy, Ci. haloalkoxy, amino, C1.¢ alkylamino, di(C1.¢ alkyl)amino, thio,
C1.6 alkylthio, Ci.¢ alkylsulfinyl, Ci-6 alkylsulfonyl, carbamyl, Ci.6 alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci.¢ alkylcarbonyl, C14alkoxycarbonyl, C1.s alkylcarbonylamino,
Cis alkylsulfonylamino,  aminosulfonyl,  Ci- alkylaminosulfonyl,  di(Ci-s
alkyl)aminosulfonyl, ~aminosulfonylamino, Cis alkylaminosulfonylamino, di(Ci-s
alkyl)aminosulfonylamino, aminocarbonylamino, Cis alkylaminocarbonylamino, va

di(C1.6 alkyl)aminocarbonylamino.
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Theo mét sé phuong 4n, mdi RA doc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci6
haloalkyl, CN, OR*, va NR*R%; trong d6 C1.6 alkyl, Ca.s alkenyl, va Ca. alkynyl ctia R
m&i nhém tity ¥ duoc thé bing 1, 2, 3, hogc 4 nhém thé RP dugce chon mot cach doc 1ap;

mdi R*, R, va R% doc 1ap duogc chon tir H, Ci.6 alkyl, C1.6 haloalkyl,trong d6 Ci.6
alkyl ciia R, R%, va R mdi nhém thy y duge thé bang 1,2, 3, hodc 4 nhom thé RP duge
chon mdt cach ddc 1ap; va

mdi RP ddc 14p duge chon tir D, OH, CN, halo, Ci- alkyl, C1-s haloalkyl, Ci-¢alkoxy,
C1.6 haloalkoxy, amino, C1.¢ alkylamino, va di(Ci.¢ alkyl)amino.

Theo mdt sé phuong 4n, mdi RA doc 1ap duge chon tir D, halo, Ci-6 alkyl, va Ci6
haloalkyl, trong d6 Ci- alkyl tuy y dugc thé bang 1, 2, hoic 3 D.

Theo mot s6 phuong 4n, mdi R* dc 14p dugc chon tir metyl va CDs.

Theo mot s6 phuong 4n, mdi RA 14 metyl.

Theo mot s6 phuong 4n, mdi R* 1a CDs.

Theo mot s6 phuong an, R? dugc chon tir Ci-6 alkyl, Ci¢ haloalkyl, C»- alkenyl, va
Ca. alkynyl, trong d6 Ci.6 alkyl, Ca-s alkenyl, va Ca.s alkynyl mdi nhém ty ¥ duge thé
bing 1, 2, hodc 3 nhom thé R* duge chon mot cach doc 14p.

Theo mdt sé phuong 4n, R? 1a C1. alkyl, ty ¥ dugc thé bing 1, 2, hogc 3 nhém R*
dugce chon mot cach doc lap.

Theo mdt sé phuong 4n, R? 12 Ci.6 alkyl.

Theo mdt sd phuong &n, R? 12 propyl.

Theo mdt s6 phuong 4n, R? 1 Ca.s alkenyl, tlly y dugc thé bang 1, 2, hoic 3 nhém
RA dugce chon mot cach ddc 1ap.

Theo mot sb phuong an, R? 1a Ca. alkenyl.

Theo mot sé phuong 4n, R? 1a propenyl hodc butenyl.

Theo mot sb phuong 4n, R? 1a prop-1-enyl hodc but-1-enyl.

Theo mot sé phuong 4n, R? 12 Ca- alkynyl, tuy y dugc thé bing 1, 2 hodc 3 nhém
thé R2 dugc chon mot cach doc 1ap.

Theo mot sé phuong an, R? 1 etynyl, propynyl, butynyl, hodc pentynyl, trong d6
etynyl nay tuy y duogc thé bang R*, va cdc nhoém propynyl, butynyl, va pentynyl mdi nhém
tily y duge thé bang 1, 2, hodc 3 nhém R2 dugc chon mdt cach doc 1ap.
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Theo mot sb phuong 4n, R? duge chon tir etynyl, prop-1-ynyl, but-1-ynyl, va pent-
1-ynyl, trong d6 etynyl dugc thé bang RA, va prop-1-ynyl, but-1-ynyl, va pent-1-ynyl mdi
nhém tuy y duge thé bang 1, 2, hoic 3 nhém R dugc chon mot cach doc 1ép.

Theo mdt sb phuong 4n, R? dugc chon tir prop-1-ynyl, but-1-ynyl, va pent-1-ynyl,
trong d6 prop-1-ynyl, but-1-ynyl, va pent-1-ynyl mdi nhém tuy y dugc thé bang 1, 2, hoic
3 nhém R duge chon mot cach doc 1ap.

Theo mot sb phuong 4n, R? 12 etynyl, trong d6 etynyl tuy y dugc thé bang 1, 2, hoic
3 nhém RA dugce chon mdt cach ddc 1ap.

Theo mot s& phuwong 4n, mdi R doc 14p dugc chon tr H, D, Ci alkyl, Ci-s
haloalkyl, Ce.10 aryl, Cs.12 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-12
canh, trong d6 Cis alkyl, Ce.10 aryl, Cs12 xycloalkyl, heteroaryl c6 5-10 canh, va
heteroxycloalkyl c6 4-12 canh, mdi nhém tuy y dugc thé b%mg 1, 2, 3, 4, hodc 5 nhom thé

'RP dugce chon mot cach doc 1ap.

Theo mot sb phuong an, mdi RA ddc 1ap duge chon tir H, D, Cis alkyl, Cis
haloalkyl, Cs-10 aryl, C3.12 xycloalkyl, heteroaryl co 5-10 canh, heteroxycloalkyl c6 4-12
canh, Ce.10 aryl-Ci¢ alkyl-, Cs.12 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, va (heteroxycloalkyl c6 4-12 canh)-Ci.6 alkyl-, trong d6 Ci6 alkyl, Ce-10 aryl, Cs.12
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-12 canh, Cs-10 aryl-C1.¢ alkyl-,
C3.12 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6
4-12 canh)-C1.¢ alkyl- m&i nhom tiy y dugc thé bing 1, 2, 3, 4, hoge 5 nhém thé RP duogc
chon mot cach doc lap, va trong do lién két cia cac nhom Ce-10 aryl-Cis alkyl-, Cs.12
xycloalkyl-C1.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci. alkyl- va (heteroxycloalkyl c6 4-12
canh)-C1-6 alkyl- v6i R? (Vi du, v6i nhém alkynyl cia R2) c6 thé xdy ra qua vong néu trén
hodc nhom Ci alkyl.

Theo mot sé phuong 4n, mdi RA ddc 14p dugc chon tir D, halo, Ci.6 alkyl, Cs-10 aryl,
Cs.10 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, CN, NO, va
OR*, trong d6 Ci.s alkyl, Cs10 aryl, Cs.i0 xycloalkyl, heteroaryl c6 5-10 canh, va
heteroxycloalkyl c6 4-10 canh cua R” mdi nhém tuy y duge thé biang 1 hodc 2 nhém dugc
chon mot cach doc 1ap RP.

Theo mét sb phuong 4n, mdi R* doc 1ap dugc chon tir H va Ci-6 alkyl.

Theo mdt sb phuong éan, mdi R? ddc 1ap dugc chon tir D, halo, Ci-6 alkyl, Ce-10 aryl,

Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, CN, NO, va
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OR*, trong d6 Cis alkyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va
heteroxycloalkyl c6 4-10 canh ctia R* mdi nhém tuy y duge thé bang 1 hodc 2 nhém RP
dugc chon mot cach doc lap; va

mdi R* doc lap duogc chon tir H va Cr.¢ alkyl.

Theo mot s6 phuong 4n, m&i R* ddc 1ap duoc chon tir Ci.6 alkyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, va OR*, trong d6 Ci1-
¢ alkyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢ 5-10 canh, va heteroxycloalkyl c6 4-10
canh ctia R* mdi nhém tuy y dugc thé bing 1 hoic 2 nhém RP duge chon mot cach doe
1ap.

Theo mdt s& phuong an, mdi RA ddc 14p dugc chon tir metyl, xyclopropyl, pyrazolyl,
imidazolyl, phenyl, pyridinyl, pyrimidinyl, pyrazinyl, imidazopyrazinyl, hydroxyl, va
metoxy, trong d6 xyclopropyl, pyrazolyl, imidazolyl, phenyl, pyridinyl, pyrimidinyl,
pyrazinyl, va imidazopyrazinyl cia R” mdi nhém tuy y dugc thé bang 1 hodc 2 nhém RP
duoc chon mdt cach doc lap.

Theo mot sb phuong én, mdi RP ddc 1ap dugc chon tir halo, Ci.6 alkyl, CN, xyano-
C1.6 alkyl, va OR®.

Theo mdt s6 phuong an, mdi R* doc 14p dwgc chon tir H va Ci6 alkyl.

Theo mot s6 phuong éan, mdi RP doc 14p duge chon tir halo, Ci-6 alkyl, CN, xyano-
Ci- alkyl, va OR®; va

mdi R* doc 14p dugce chon tir H va Ci.6 alkyl.

Theo mot s6 phuong 4n, mdi RA doc 1ap dugc chon tir Ci.6 alkyl, Ce.10 aryl, Cs-10
xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, va OR*, trong d6 Ci.
s alkyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10
canh ciia RA mdi nhém tuy y duge thé b%lng 1 hodc 2 nhém RP duge chon mot cach ddc
1ap; va mdi RP ddc 1ap dugc chon tir halo, Ci-s alkyl, CN, xyano-Ci.¢ alkyl, va OR®,

Theo mot s6 phuwong 4n, mdi R2 ddc 1ap dugc chon tir metyl, xyclopropyl, pyrazolyl,
imidazolyl, phenyl, pyridinyl, pyrimidinyl, pyrazinyl, imidazopyrazinyl, hydroxyl, va
metoxy, trong d6 xyclopropyl, pyrazolyl, imidazolyl, phenyl, pyridinyl, pyrimidinyl,
pyrazinyl, va imidazopyrazinyl cua R” mdi nhém tuy y duge thé bang 1 hoic 2 nhém RP
dugc chon mot cach doc 1ap; va mdi RP doc 1ap duge chon tir metyl, Xyano, xyanometyl,
va metoxy.

Theo mét sb phuwong 4n, R? 1a Ci.6 haloalkyl.
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Theo mdt sd phuong 4n, R? 1a triflometyl.

Theo mot s6 phuong an, R? duge chon tir Cs.6 xycloalkyl va heteroxycloalkyl c6 4-
7 canh, trong d6 Cs.¢ xycloalkyl va heteroxycloalkyl c6 4-7 canh mdi nhém tiy ¥ dugc thé
bang 1, 2, hoic 3 nhém thé RA dugc chon mdt cach doc 14p.

Theo mot ) phuong an, mdi R? doc 14p dugce chon tir D, halo, oxo, Ci-6 alkyl, Ce.
10 aryl, Cs.s xycloalkyl, heteroaryl c6 5-10 canh, C(O)R™, C(O)OR*, C(O)NR*“R%, va
S(0),RY, trong d6 Ci. alkyl, Ce.10 aryl, Cs-6 xycloalkyl, va heteroaryl ¢6 5-10 canh ctia RA
mdi nhém tuy y duge thé bang 1 hodc 2 nhém thé RP dugc chon mdt cach doc 1ap.

Theo mdt s& phuong 4n, mdi R*, R¥, R%, va R* doc 1ap dugc chon tir H, Ci. alkyl,
phenyl, Cs.s xycloalkyl, heteroaryl c¢6 5-10 canh, va heteroxycloalkyl c6 4-10 canh, trong
d6 C1.¢ alkyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c¢6 5-10 canh, va heteroxycloalkyl c6 4-
10 canh ciia R* va R* m3i nhém tily y dugc thé bang 1 hoge 2 nhém thé RP duge chon
mot cach doc lap.

Theo mot sb phuong an, R* va R% dugc gin vao cing mdt nguyén tir N, cling véi
nguyén tir N ma chung dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7
canh, trong d6 nhom heteroxycloalkyl c6 4, 5, 6, ho#c 7 canh tuy y dugc thé bﬁng 1 hoac
2 nhém thé RP duge chon mot cach ddc 14p.

Theo mot sb phuong an, mdi RP doc 1ap duge chon tir OH, CN, Ci alkyl, Ci
alkoxy, C1.¢ haloalkyl, va phenyl.

Theo mdt sb phuong 4n, R? duge chon tir Cs.12 xycloalkyl va heteroxycloalkyl c6 4-
12 canh, trong d6 Cs.12 xycloalkyl va heteroxycloalkyl c6 4-12 canh mdi nhém tuy y dugc
thé bang 1, 2, hoic 3 nhém thé R* duge chon mot cach doc 1ap; va

mdi RA doc 1ap duge chon tir D, halo, oxo, Ci- alkyl, Cs-10 aryl, Cs xycloalkyl,
heteroaryl c6 5-10 canh, C(O)R*, C(O)OR¥, C(O)NR*R¥* va S(O):R™, trong d6 Ci.6
alkyl, Ce-10 aryl, Cs.6 xycloalkyl, va heteroaryl co 5-10 canh cua RA mdi nhém tuy y dugc
thé b::fmg 1 hodc 2 nhém thé RP dugce chon mot cach doc 1ap.

Theo mdt sé phuong an, R? duge chon tir Cs. xycloalkyl va heteroxycloalkyl c6 4-
7 canh, trong d6 Cs.¢ xycloalkyl va heteroxycloalkyl c6 4-7 canh cua R? mbi nhém tuy y
duoc thé bang 1, 2, hodc 3 nhom thé R? duogc chon mot cach ddc lap; va

mdi RA dbc lap dugce chon tir Cis alkyl, C(O)R™, C(O)OR™, C(O)NR™R* va
S(O):RY, trong d6 C1.3 alkyl cia R* mbi nhém tiry ¥ dugce thé bang 1 hodc 2 nhém thé RP

dugc chon mdt cach doc 1ap.
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Theo mot sb phuong 4n, R? duge chon tir Cs.6 xycloalkyl va heteroxycloalkyl c6 4-
7 canh, trong d6 Cs.6 xycloalkyl va heteroxycloalkyl c6 4-7 canh mdi nhom tdry y dugc thé
bang 1, 2, hodc 3 nhém thé R* dugc chon mét cach ddc 1ap;

mdi RA doc 1ap dugc chon tir D, halo, oxo, Ci6 alkyl, Ce.10 aryl, Cs. xycloalkyl,
heteroaryl c6 5-10 canh, C(O)R®, C(O)OR*, C(O)NR*R* va S(O)RY, trong d6 Ci.s
alkyl, Ce.10 aryl, Cs.6 xycloalkyl, va heteroaryl ¢4 5-10 canh cia R* mdi nhém tuy y dugce
thé bang 1 hoic 2 nhém thé RP dugc chon mot cach doc 1ap; va

mdi R, R™, R, va R% doc 1ap dugc chon tir H, C1. alkyl, phenyl, Cs.s xycloalkyl,
heteroaryl ¢6 5-10 canh, va heteroxycloalkyl c6 4-10 canh, trong do6 Ci-6 alkyl, phenyl, Cs.
6 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh cua R* RM R,
va R% mdi nhom tiry ¥ dugc thé bing 1 hodc 2 nhém thé RP duge chon mot cach de 14p.

Theo mdt s6 phuong an, R? dugc chon tir Cs.¢ xycloalkyl va heteroxycloalkyl c6 4-
7 canh, trong d6 Cs.¢ xycloalkyl va heteroxycloalkyl c6 4-7 canh mdi nhém tuy y dugc thé
bang 1, 2, hodc 3 nhém thé RA dugc chon mdt cach ddc 1ap;

mdi R* ddc 1ap dugc chon tir D, halo, oxo, C1-6 alkyl, Cs-10 aryl, Cs.6 xycloalkyl,
heteroaryl c6 5-10 canh, C(O)R®, C(O)OR™, C(O)NR“R%, va S(O)R™, trong d6 Ci.6
alkyl, Cs.10 aryl, C.¢ xycloalkyl, va heteroaryl c6 5-10 canh cta RA mbi nhém tuy ¥ dugc
thé bang 1 hogc 2 nhém thé RP dugc chon mét cach doc 1ap;

mdi R*, R?, R, va R* doc 1ap duge chon tir H, Ci6 alkyl, phenyl, Cs-6 xycloalkyl,
heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh, trong d6 Ci. alkyl, phenyl, Cs.
6 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl ¢6 4-10 canh cia R¥, R* R%,
va R# mdi nhém ty ¥ dugc thé bang 1 hodc 2 nhom thé R? dugc chon mot cach doc lap;

R* va R* duge gin vao cing mdt nguyén tir N, cing véi nguyén tir N ma ching
duoc ga"ln vao, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hodic 7 canh, trong d6 nhém
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bing 1 hodc 2 nhém thé RP
dugc chon mot cach doc lap; va

mdi RP doc 1ap dugc chon tir OH, CN, Ci alkyl, Ci-6 alkoxy, Ci-¢ haloalkyl, va
phenyl.

Theo mdt s6 phuong 4n, R? dugc chon tir azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrrolo[1,2-a]pyrazinyl, trong d6 azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrrolo[1,2-a]pyrazinyl cia R2 mdi nhém tuy y duge thé bang 1, 2, hodc 3 nhém

thé RA dugc chon mot cach doc 1ap.
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Theo mot sb phuong 4n, R? dugc chon tir azetidinyl va xyclobutyl, trong doé
azetidinyl va xyclobutyl cua R? mdi nhém tuy y duge thé bang 1, 2, hoic 3 nhém thé RA
dugc chon mot cach doc lap.

Theo mdt s6 phuong 4n, R? duge chon tir azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrrolo[1,2-a]pyrazinyl, trong d6 azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrrolo[1,2-a]pyrazinyl cia R2 mbi nhom tly ¥ dugc thé bang 1, 2, hodic 3 nhém
thé RA dugce chon mot cach doc 1ap; va

mdi R ddc 1ap dugc chon tir oxo, Ci-s alkyl, phenyl, Cs- xycloalkyl, heteroaryl c6
5-10 canh, C(O)R™, C(O)OR*, C(O)NR*R* va S(0)2R™, trong d6 Ci- alkyl, phenyl, Cs.
¢ xycloalkyl, va heteroaryl c6 5-10 canh, cia R” mdi nhém tuy y duge thé bang 1 hodc 2
nhém thé RP dugc chon mot cach doc 1ap.

Theo mot $6 phuong an, R? duge chon tlr azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrolo[1,2-a]pyrazinyl, trong d6 azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrolo[1,2-a]pyrazinyl cua R2 mdi nhém tuy y duge thé bang 1, 2, hodc 3 nhom
thé RA dugc chon mot cach doc 1ap;

mdi RA doc 1ap duge chon tir oxo, Ci- alkyl, phenyl, Cs-6 xycloalkyl, heteroaryl c6
5-10 canh, C(O)R™, C(O)OR™, C(O)NRR¥, va S(0)2R™, trong d6 Ci6 alkyl, phenyl, Cs.
¢ xycloalkyl, va heteroaryl c6 5-10 canh, cua R” mdi nhém tuy y duge thé bang 1 hoic 2
nhom thé RP dugc chon mdt cach doc 1ap; va

mai R#, RY, R, va R¥ doc lap duge chon tir H, Ci.6 alkyl, phenyl, Cs-6 xycloalkyl,
heteroaryl c¢6 5-7 canh, va heteroxycloalkyl c6 4-7 canh, trong d6 Cis alkyl, Cs.6
xycloalkyl, heteroaryl c6 5-7 canh, va heteroxycloalkyl c6 4-7 canh cia R* RY R*, va
R mdi nhém tily ¥ dwoc thé bang 1 hodc 2 nhém thé RP dugc chon mot cach ddc 1ap.

Theo mdt sb phuong an, R? duge chon tir azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrolo[1,2-a]pyrazinyl, trong do6 azetidinyl, xyclobutyl, piperazinyl, va
hexahydropyrolo[1,2-a]pyrazinyl cua R2 mdi nhém tuy y duge thé bang 1, 2, hodc 3 nhém
thé RA dugce chon mot cach ddc lap;

mdi RA doc lap duoc chon tir Ci3 alkyl, C(O)R™, C(O)OR*, C(O)NR*“R%¥, va
S(O):RY, trong d6 C1.3 alkyl cia R* mbi nhém tiy ¥ dugc thé bang 1 hodc 2 nhém thé RP
dugc chon mot cach doc 1ap;

mdi R*, R™ R, va R% doc lap duge chon tir H, Ci.¢ alkyl, phenyl, Cs-6 xycloalkyl,

heteroaryl c6 5-7 canh, va heteroxycloalkyl c¢6 4-7 canh, trong d6 Ci alkyl, Cs.6
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xycloalkyl, heteroaryl c6 5-7 canh, va heteroxycloalkyl c¢6 4-7 canh cua R*, R%, R, va
RY mdi nhom tiry ¥ dugce thé bang 1 hodc 2 nhém thé RP dugc chon mot cach doc 14p;

hodic, R* va R% bt ky dugc gan vao cing mdt nguyén tir N, cing v6i nguyén tir N
ma chung dugc géin vao, tao thanh nhom heteroxycloalkyl ¢6 4, 5, 6, hoic 7 canh, trong 46
nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh nay tuy y duoc thé b%tng 1 hodc 2 nhém thé
RP duoc chon mot cach doc 1ap; va

mdi RP ddc 1ap duogc chon tir OH, CN, Ci.6 alkyl, Ci.6 alkoxy, Ci-s haloalkyl, va
phenyl.

Theo mét sb phuong 4n, R?* dugc chon tir azetidinyl va xyclobutyl, trong do6
azetidinyl va xyclobutyl cia R? mdi nhém tuy ¥ duge thé bang 1, 2, hodc 3 R* nhém thé
doc 1ap duogc chon tu (1-metyl-1H-pyrazol-4-yl)sulfonyl, etylcarboxylate, oxo,
xyclopropyl, butyl, acetyl, xyclopropanecarbonyl, phenyl, metylphenyl, dimetylphenyl,
pyrindinyl, thiazolyl, triflometylphenyl, xyanophenyl, hydroxyphenyl, hydroxymetyl,
xyanoetyl, oxohexahydropyrrolo[1,2-a]pyrazin-2-yl, furan-2-carbonyl, xyanopyrazinyl, va
etoxyphenyl.

Theo mdt sd phuong an, R3 dugc chon tir H, D, halo, Ci- alkyl, Ci6 alkoxy, C2-6
alkenyl, C2-¢ alkynyl, Ci-6 haloalkyl, Ci.¢ haloalkoxy, CN, OH, va NH;, trong d6 Ci-¢ alkyl
tuy y dugce thé b%mg 1, 2, hoac 3 D.

Theo mdt s6 phuong 4n, R? 12 C1.6 alkyl, trong d6 Ci¢ alkyl tiry ¥ duge thé bang 1,
2, hodc 3 D.

Theo mdt sd phuong &n, R? 12 metyl hodc CDs.

Theo mdt sd phuong &n, R® 12 metyl.

Theo mot sb phuong 4n, R* 1a CDs.

Theo mot sb phuong 4n, R* duge chon tir H, D, halo, Ci- alkyl, Ci-6 alkoxy, Ca-6
alkenyl, C2.6 alkynyl, C1.¢ haloalkyl, Ci-6 haloalkoxy, CN, OH, va NH, trong d6 Ci-6 alkyl
tiry y duoc thé bang 1, 2, hodc 3 D.

Theo mdt sb phuong 4n, R* 13 H, D hodc Ci-6 alkyl, trong d6 Cisalkyl tuy y dugc
thé bang 1, 2, hoic 3 D.

Theo mot sb phuong 4n, R® 1a H.

Theo mdt s phuong én, R® 1a D.
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Theo mot s6 phuong an, RS duge chon tir H, D, halo, Ci.6 alkyl, Ci-6 alkoxy, C26
alkenyl, C2.¢ alkynyl, Ci- haloalkyl, C1.s haloalkoxy, CN, OH, va NHa, trong d6 Ci-¢ alkyl
tiy y duoc thé bang 1, 2, hodc 3 D.

Theo mdt sé phuong an, RS 1a H, D hogc Ci.6 alkyl, trong d6 Cis alkyl tuy y dugc
thé bang 1, 2, hodc 3 D.

Theo mot sb phuong 4n, R’ 1a H.

Theo mot s6 phuong 4n, R 1a D.

Theo mot sb phuong 4n, R* va R’ mdi nhom nay 1a H.

Theo mot sb phuong én, R® dugc chon tir H, D, halo, Ci- alkyl, Ca-6 alkenyl, C2-¢
alkynyl, Cis haloalkyl, Ce.10 aryl, Cs.1o xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, (heteroxycloalkyl c6 4-10 canh)-Crsalkyl-, CN, NO2,
OH, COOH v NH,, trong d6 Ci.salkyl try y dugc thé bang 1, 2, hoge 3 D.

Theo mdt s6 phuong an, R$ dugc chon tir H, D, halo, Ci-6 alkyl, Ca-s alkenyl, Cz-6
alkynyl, Ci.s haloalkyl, CN, NO, OH, COOH va NHa, trong d6 Ci- alkyl tuy y duoc thé
bf?mg 1, 2, hoac 3 D.

Theo mét sé phuong 4n, R® 1a H, D hogc Ci alkyl, trong d6 Cisalkyl thy y duge
thé bang 1, 2, hodc 3 D.

Theo mdt s6 phuong 4n, RS 1a metyl.

Theo mdt s phuong 4n, R 14 CDs.

Theo mot sb phuong 4n, R® 1a H.

Theo mdt s6 phuong &n, Ré 1a D.

Theo mot s& phuwong 4n, RS 1a C1.¢ haloalkyl, trong d6 mdi halogen 1a F, trong d6
haloalkyl tuy y dugc thé b%mg 1 hodc 2 nhém thé Y dugc chon mot cach doc 1ap, trong do
mdi Y doc 1ap dugc chon tir D, halo, Ci.6 alkyl, va C1.6 haloalkyl. Theo cac phuong an
khac, mdi Y doc 1ap duge chon tir halo va Ci-6 haloalkyl.

Theo mdt s6 phwong 4n, RS 1a H, CH2F, CHF hogc CFs.

Theo mét ) phuong an, R® duoc chon tir CF3, CCls, CF2H, CCLH, CE.Y, CCLY,
CFH,, CCIH, CFHY, CCIHY, CF(Y)2 va CCI(Y)2.

Theo mét sb phuong an, RS dugc chon tr CF3, CF2H, CF2Y, CFH,, CFHY, va
CF(Y).

Theo mdt s6 phuong 4n, R® 1 Ci.¢ haloalkyl, trong d6 mdi halogen 13 F.
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Theo mdt s6 phuong 4n, R® 12 Ci.6 haloalkyl, trong d6 mdi halogen 1a Cl.

Theo mot s6 phuong an, R® dugc chon tir CHoF, CHF», CF3, va CF2CFs.

Theo mdt s& phuong an, RS 1a CHyF, CHF2, hodc CFs.

Theo mot sb phuong 4n, R 1a CFs.

Theo mot s6 phuong 4n, R® 1a CHAF.

Theo mot sb phuong 4n, R® 1a CHF.

Theo mot sb phuong &n, R® 1a CF2CFs.

Theo mot sé phuong an, R7 dugc chon tir H, D, halo, Ci-¢ alkyl, Ca6 alkenyl, Ca.6
alkynyl, Ci.s haloalkyl, Ce.10 aryl, Cs.o xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.salkyl-, CN, NO3,
OH, COOH va NHoa.

Theo mdt sb phuong an, R7 dugc chon tir H, D, halo, Ci- alkyl, C2 alkenyl, Cz-6
alkynyl, Ci.¢ haloalkyl, CN, NO2, OH, COOH va NHa.

Theo mét s& phwong 4n, R7 12 H, D hodc Ci.¢ alkyl.

Theo mdt sd phuong 4n, R7 12 metyl hogc etyl.

Theo mot sb phuong 4n, R7 1a CDs.

Theo mot sé phuong an, R7 1a H.

Theo mot sé phuong an, R7 1a D.

Theo mdt sb phuong &n, R® dugc chon tir H, D, halo, C1- alkyl, Ca.6 alkenyl, C2-6
alkynyl, Cis haloalkyl, Ce10 aryl, Csz xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.i0 xycloalkyl-Ci¢ alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci-salkyl-, (heteroxycloalkyl c6 4-10 canh)-Cisalkyl-, CN, NOa,
OH, COOH va NH, trong d6 C1.6 alkyl tity ¥ dugc thé bang 1, 2, hoge 3 D.

Theo mdt s6 phuwong an, R® dugc chon tir H, D, halo, Ci-6 alkyl, C2.¢ alkenyl, Ca-6
alkynyl, C1.¢ haloalkyl, CN, NO,, OH, COOH va NH, trong d6 Ci-6 alkyl tuy y duoc thé
bang 1, 2, hodc 3 D.

Theo mdt s6 phuong 4n, R® 1a H, D hodc Cis alkyl, trong d6 Ci- alkyl tuy y dugc
thé béng 1, 2, hoac 3 D.

Theo mdt s6 phuong 4n, R7 14 metyl hodc etyl.

" Theo mot sb phuong an, R® 1a CDs.

Theo mot sb phuong 4n, R® 1a H.
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Theo mdt sb phuong 4n, R® 1a D.

Theo mdt sb phuong 4n, R7 va R® mdi nhém nay 1a H.

Theo mdt s6 phuong 4n, R7 va R%, cing véi nguyén tir C ma ching dwoc gin vao,
tao thanh xyclopropyl hodc xyclobutyl.

Theo mot sé phuong 4n, R7 va R?, cliing v6i nguyén tr C ma chung duge gin vao,
tao thanh xyclopropyl. »

Theo mot s6 phuong an, mdi RP doc 18p dugc chon tir H, D, halo, Ci6 alkyl, Ci-6
haloalkyl, Ca. alkenyl, Ca-s alkynyl, Ce.10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci- alkyl-, C3-7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci- alkyl-, CN, NOa, OR®,
SR®, NHOR®, C(O)R, C(O)NR®R®, C(O)NR%(OR), C(O)OR?, OC(O)RY,
OC(O)NR®R®, NR®R®E, NR®NR®R®E, NRSC(O)RY, NR®C(O)OR®,
NRSC(O)NRSRE,  C(=NR®)R, C(=ENOH)RY, C(=NCN)R™, C(=NR®)NR*R®,
NR®C(=NR%)NR*R%, NRSC(=NR*)R, NRC(=NOH)NR*R%Y,
NRESC(=NCN)NR®R®, NRS(O)R®, NRSS(O)NRSRY, NR®S(0).RY,
NR%S(0):NRSR, S(O)RY, S(O)NRSR®, S(0)R®, S(O)NR¥R®, OS(O)(=NR*)R,
0S(0)2R™, SFs, P(O)RPR®, OP(O)(ORM)(ORP), P(O)(OR™)(OR®), va BRPR®, trong d6
C16 alkyl, Ca-6 alkenyl, Ca- alkynyl, Cs.10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, Cs.7xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- ctia RP mdi nhém
tiy y duoc thé bang 1, 2, 3, hogc 4 nhom thé RE dugc chon mot cach doc 1ap.

Theo mot s6 phuong 4n, mdi R, R, R, va R% doc 1ap dugc chon tir H, Ci-6 alkyl,
C1.¢haloalkyl, Ca.6 alkenyl, Ca2.6 alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-s alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong d6 Ci-6
alkyl, Ca.¢ alkenyl, Cz alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci- alkyl-, C3.7xycloalkyl-Ci-s alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- ciia R®, R%, R%,
va R% m3i nhém tiry ¥ duge thé bang 1, 2, 3, hogc 4 nhém thé RE duogc chon mot cach doc
lap;

hoiic, R% va R% bt ky dugce gin vao cling mot nguyén tir N, cing v6i nguyén t N

ma ching dugc gén vao0, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
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¢ 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh nay tiy y dugc thé bang 1, 2, 3, hoic 4 nhém thé RE duoc chon mot
cach doc lap.

Theo mot sd phuong an, mdi RE dbc 1ap duge chon tir H, D, halo, Ci.6 alkyl, Ci6
haloalkyl, Ca-s alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl cé 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Cs.10 aryl-Ci-¢ alkyl-, Cs.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci-¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1.6 alkyl-, CN, NOa, OR,
SR*, NHOR®*, C(O)R", C(O)NR®R®, C(O)NR®(OR), C(O)OR*, OC(O)R™,
OC(O)NR®R®, NRC6RY, NR“NRR®, NRC(O)R", NRC(O)OR?,
NRC(O)NRR®, C(=NR*)R, C(=NOH)RY, C(=NCN)R", C(=NR*)NR*R%,
NRC(=NR*)NR*R%, NRC(=NR)R®, NRC(=NOH)NR*°R%,
NRC(=NCN)NR*R%, NR*S(O)R®®, NRS(O)NRRY, NR*S(0).R",
NRS(0)NRR%, S(O)RY, S(O)NR®R, S(0)R%, S(O)NRPR%, OS(O)(=NR*)R",
OS(0)2R, SFs, P(O)R®RE®, OP(O)(ORM)(ORi%), P(O)(OR™)(OR®), va BRI°R¥, trong d6
C1.6 alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Crs alkyl-, C37 xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- ctia RE mdi nhom
tuy v duoc thé bing 1, 2, 3, hogc 4 nhém thé RY duge chon mdt cach doc 1ap.

Theo mot sé phuong 4n, mdi R*, R, R*, va R% doc 1ap duge chon tir H, C1-6 alkyl,
C1.shaloalkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cs-10 aryl-Ci.s alkyl-, C37 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci alkyl-, trong d6 Ci-6
alkyl, Ca¢ alkenyl, Ca alkynyl, Ce.10 aryl, Cs:7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci.s alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- ctia R26, RP6, R°,
va R m3i nhém tuy ¥ duge thé bang 1, 2, 3, hodc 4 nhém thé RS dugc chon mdt cach doc
lap;

hoiic, R% va R% bt ky dugc ghn vao cing mdt nguyén tir N, cung v6i nguyén td N
ma ching dugc gén vao, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé béng 1,2, 3, hoic 4 nhom thé RS dugc chon mot

cach doc lap.
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Theo mot sd phuong 4n, hop chét nay 13 hop chét c6 Cong thic (I1):

R3 | Ny~ NHz
R4 ;['
l AN N RZ
RS 7
_RG
‘o) R’

HO
H

R8
ay
hodc mudi duge dung cla chung.
Theo mot s phuong an, hop chét nay 12 hop chat c6 Cong thire (I11):
Na_-NH,

(I10)

hoic mudi dugc dung cia chung.

Theo mot sb phuong 4n, hop chét nay 13 hop chét c6 Cong thirc (IV):

HO—
H

R3 |N\ NH,
R? I
|\ X' “cy
RSN

_R6
O——R’

RB
av

hoic mudi dugc dung cta chung.

Theo mdt s phuong 4n, hop chét nay 12 hop chét c6 Cong thirc (V):

R3 | Ny NH2
R4 ;[
| A N~ “Cy
RSN
O——R®
O_L_R7

H
H

R8

V)
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hodc mudi duge dung ctia chling.

Theo mot s6 phuong 4n, X' 12 N hoac CR';

R! 1a H, D hoic Ci- alkyl,;

R? 1a Cy, C(O)NR'R® hogc NR!C(O)R®!;

Cy la heteroaryl ¢6 5-14 canh, tuy y dugc thé b?mg 1,2,3,4,5,6,7, hodc 8 nhom
thé RA dugc chon mot cach doc 1ap;

R3, R*, va R® mbi nhém dbc 1ap dugce chon tir H, D, halo, Ci- alkyl, Ci.s alkoxy, Ca-
¢ alkenyl, Ca.¢ alkynyl, C1.¢ haloalkyl, Ci.¢haloalkoxy, CN, OH, va NH>, trong d6 Cisalkyl
tiy ¥ duoc thé bang 1, 2, hodc 3 D;

R®, R7 va R® mdi nhém doc 1ap dugce chon tir H, D, halo, Ci. alkyl, C2.6 alkenyl, Co.
¢ alkynyl, Ci.¢ haloalkyl, CN, OH, va NHa, trong do6 Ci-s alkyl tuy y dugce thé b%mg 1, 2,
hodc 3 D;

mdi RA ddc 1ap duge chon tir D, halo, Ci alkyl, C1.¢ haloalkyl, Ca2 alkenyl, Ca-
alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-Ci6 alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci. alkyl-,
(heteroxycloalkyl c¢6 4-10 canh)-Ci-¢ alkyl-, CN, NO, OR#*, SR*, NHOR*, C(O)R™,
C(O)NR“R¥, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*R%#, NR%“R%,
NRUNR®R# ~ NR#C(O)RY, NR%“C(O)OR¥, NR“C(O)NR®R¥, NR“S(O)R™,
NRS(O)NR@R¥, NR*S(0)R™, NR#S(0):NR*R%*, S(O)R™, S(O)NR*R%*, S(0),R™,
S(0);NR“R%, va OS(O)R™, trong d6 Ci.6 alkyl, Ca-s alkenyl, Cs-s alkynyl, Cs.10 aryl, Cs.
7 Xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Cy.s alkyl-
, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci.¢ alkyl- cua R” mdi nhém tuy y duge thé bﬁng 1,2,3,4,5,6,7,hodc 8 nphom
thé RP dugc chon mot cach doc 1ap;

mdi RP!, R°!, va R4 doc 1ap duoc chon tir H, Ci- alkyl, Ci.s haloalkyl, Cz-6 alkenyl,
Ca-6 alkynyl, phenyl, Cs.7xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-6 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-7 canh)-Ci.6 alkyl-, trong d6 Ci alkyl, Ca-6 alkenyl, Cz- alkynyl,
phenyl, Cs.7xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh, phenyl-Ci-6
alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢ 5-6 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl
¢6 4-7 canh)-C1.6 alkyl- cia R*, R¢!, va R¢! mbi nhém ty y duoc thé bang 1, 2, 3, hodc 4

nhém thé RP dugc chon mot cach ddc 14p;
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mdi R#, R*, R, va R# doc lap dugc chon tir H, Ci.6 alkyl, Ci-s haloalkyl, Ca.6
alkenyl, C2. alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6
4-7 canh, phenyl-C. alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-6 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c¢6 4-7 canh)-Ci alkyl-, trong d6 Ci alkyl, Cz alkenyl, Cz.¢
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl ¢6 4-7 canh,
phenyl-Ci.6 alkyl-, C37 xycloalkyl-Ci- alkyl-, (heteroaryl c6 5-6 canh)-Ci alkyl-, va
(heteroxycloalkyl c¢6 4-7 canh)-Ci.¢ alkyl- cia R*, R, R*, va R* mdi nhém tiry ¥ duge
thé béng 1,2,3,4,5,6,7,hoac 8 nhom thé RP dugc chon mot cach doc 1ap;

hoic, R® va R% bt ky dugc gin vao cing mdt nguyén tr N, ciing véi nguyén tir N
ma chung duoc gén vao, tao thinh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hoic 7 canh, trong d6 nhom heteroaryl ¢6 5 hodc 6 canh ho#c heteroxycloalkyl
¢6 4, 5, 6, holic 7 canh ndy tity y dugc thé bing 1, 2, 3, 4, 5, 6, 7, hogc 8 nhom theé RP dugc
chon mot cach doc lap; va

mdi RP ddc 14p duge chon tir D, OH, NO2, CN, halo, Ci- alkyl, Ca.s alkenyl, Ca-6
alkynyl, Ci.¢ haloalkyl, xyano-Ci.¢ alkyl, HO-Ci alkyl, Ci.6 alkoxy-Ci alkyl, Cs.7
xycloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, amino, Ci- alkylamino, di(Ci-¢ alkyl)amino, thio,
C1.6 alkylthio, Ci.¢ alkylsulfinyl, Ci-¢ alkylsulfonyl, carbamyl, Ci. alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-¢ alkylcarbonyl, C1-4 alkoxycarbonyl, C1.¢alkylcarbonylamino,
Cis alkylsulfonylamino,  aminosulfonyl,  Cis alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, aminosulfonylamino, Ci.s alkylaminosulfonylamino,  di(Ci-
alkyl)aminosulfonylamino, aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va
di(Ci-¢ alkyl)aminocarbonylamino.

Theo mdt sé phuong 4n, cic nhém X!, RY, R®, R°L, RY, Cy, R4, R3, R, R, R R,
R®, R* R™ R R%, vaRP 1a nhu dugc dinh nghia trén déy, va R?1a Cy.

Theo mot sé phuong &n, céc nhém X2, R, R*, R, RY, Cy, R4, R*, R4, R%, R R/,
RS, R* RY™ R, R%, va RP 1a nhu dugc dinh nghia trén déy, va R?1a C(O)NRC'R4!,

Theo mot s& phuong 4n, cdc nhém X!, RY, R, R, RI Cy, RA R, R4, R, RO R,
R$, R*, R R, R%, va RP 1a nhu dugc dinh nghia trén day, va R2 1a NR¢!C(O)R®L.

Theo mdt sé phuong 4n,

X! 1a N hoic CRY;

R!1a H, D hoidc Ci- alkyl;

R? 12 Cy, C(O)NR®IR! hogc NR¥!C(O)RY;
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Cy 1a heteroaryl c6 5-6 canh, nhém nay tuy y dugc thé bﬁng 1, 2, 3, hodc 4 nhom
thé RA duogc chon mot cach doc 14p;

R3, R4, va R® mbi nhom doc 1ap duge chon tir H, D, halo, Ci.s alkyl, C1.s alkoxy, Ca-
¢ alkenyl, Ca.6 alkynyl, C1.¢ haloalkyl, C1.¢ haloalkoxy, CN, OH, va NH,, trong d6 Ci-salkyl
tuy y duoc thé béng 1, 2, hoac 3 D;

RS, R7 va R® mdi nhom doc lap duge chon tir H, D, halo, Ci.¢ alkyl, Ca-¢ alkenyl, Ca.
¢ alkynyl, Ci. haloalkyl, CN, OH, va NHy, trong d6 Ci.¢ alkyl tiy ¥ duoc thé bang 1, 2,
hodc 3 D;

mdi RA doc 1ap duoc chon tir D, halo, Ci.6 alkyl, Ci-s haloalkyl, Ca-6 alkenyl, Ca
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce.10 aryl-Ci alkyl-, C37 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-Ci-¢ alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, CN, NOg, OR*, SR* NHOR*, C(O)RM™,
C(O)NR™R¥, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*R*, NR“R%,
NR®NR“R#*, NR“C(O)R™, NR*C(O)OR™, NRC(O)NR¥R%, NR*S(O)R®,
NRS(O)NR*“R#, NR#S(0).R™, NR#S(0);NR¥R#, S(O)R™, S(O)NR*R*, S(O)R™,
S(O)NRR¥, va OS(0)R™, trong d6 C1.s alkyl, C2-6 alkenyl, Ca.6 alkynyl, Cs-10 aryl, Cs.
7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-6 alkyl-
, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl co
4-10 canh)-C1. alkyl- cia R* mdi nhém tiy ¥ dugc thé bang 1,2, 3,4, 5, 6, 7, hogc 8 nhém
thé RP dugc chon mot cach doc lap;

mdi Rb, Re!, va RY! doc 14p duge chon tir H, Ci.6 alkyl, Ci¢ haloalkyl, Cs.¢ alkenyl,
Ca.6 alkynyl, phenyl, Cs.7xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c¢6 4-7 canh,
phenyl-C1.6 alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl c6 5-6 canh)-Ci alkyl-, va
(heteroxycloalkyl c6 4-7 canh)-Ci.¢ alkyl-, trong d6 Ci-s alkyl, Cz-¢ alkenyl, Cz-¢ alkynyl,
phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh, phenyl-Ci.6
alkyl-, C3.7 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-6 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl
¢6 4-7 canh)-Ci.6 alkyl- cia R, R°!, va RY mdi nhém tuy v dugc thé bang 1, 2, 3, hodc 4
nhém thé RP dugce chon mdt cach ddc 1ap;

mdi R#, R™, R, va R% doc 1ap dugc chon tir H, Ci6 alkyl, Ci.s haloalkyl, Ca.6
alkenyl, C2-¢ alkynyl, phenyl, C3-7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6
4-7 canh, phenyl-C1. alkyl-, Cs.7xycloalkyl-Cis alkyl-, (heteroaryl c6 5-6 canh)-Ci-¢alkyl-

, va (heteroxycloalkyl c6 4-7 canh)-Ci.s alkyl-, trong d6 Ci-s alkyl, Cz6 alkenyl, Ca6
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alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-Ci-6 alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-7 canh)-C.¢ alkyl- cia R*, R, R*, va R¥ mdi nhém tuy y duge
thé bing 1, 2, 3,4, 5, 6, 7, hodc 8 nhém thé RP dugc chon mot cach doc lap;

hoic, R* va R% bt ki dugc gén vao cing mt nguyén tir N, cling v6i nguyén tir N
ma chung dugc gén vao0, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c¢6 5 hogc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé b%mg 1,2,3,4,5,6,7, hodac 8 nhom thé R? dugc
chon m6t cach doc 1ap; va

mdi RP doc 1ap dugc chon tir D, OH, NO», CN, halo, C1- alkyl, C».¢ alkenyl, Ca-
alkynyl, Ci.¢ haloalkyl, xyano-Cis alkyl, HO-Cis alkyl, Cis alkoxy-Ci.¢ alkyl, Cs.7
xycloalkyl, Ci.6 alkoxy, Ci.6 haloalkoxy, amino, C1.¢ alkylamino, di(Ci-¢ alkyl)amino, thio,
C1.¢ alkylthio, C1.¢ alkylsulfinyl, C1.s alkylsulfonyl, carbamyl, Ci- alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-¢ alkylcarbonyl, C14 alkoxycarbonyl, C1.¢ alkylcarbonylamino,
Cis alkylsulfonylamino,  aminosulfonyl,  Ci.s alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, aminosulfonylamino, Ci- alkylaminosulfonylamino, di(Ci-6
alkyl)aminosulfonylamino, aminocarbonylamino, Ci- alkylaminocarbonylamino, va
di(C1-¢ alkyl)aminocarbonylamino.

Theo mot s& phuong 4n, cic nhém X, RY, R®, R, RY, Cy, RA, R3, RY, R, R& R,
R8, R*, R™ R% R%, va RP 1a nhu dugc dinh nghia trén day, va R?1a Cy.

Theo mot s& phuong 4n, cdc nhém X, RY, R°, R, RY, Cy, RA, R3, RY, R, R&R7,
RS, R*, R™, R*, R%, va RP 1a nhu dugc dinh nghia trén day, va R21a C(O)NR®'RY!,

Theo mot sb phuong 4n, cic nhém X!, RY, R®, R, RY, Cy, RA R3, RY, R, R&R7,
RS, R* R™ R R%, va RP 1a nhu dugc dinh nghia trén day, va R? 13 NR°!C(O)RPL.

Theo mét sé phuong 4n:

X! 1a N hodc CH;

R21a C (O) NR°'RY;

mdi Re! va Ré! doc 1ap duge chon tir H, Cis alkyl, Ca-6 alkenyl, Ca-s alkynyl, Ca-10
xycloalkyl, heteroxycloalkyl ¢6 4-10 canh, Cs-10 aryl-C1.¢alkyl-, Cs-10xycloalkyl-Ci.¢ alkyl-
, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va heteroxycloalkyl c¢6 4-10 canh)-Ci.¢ alkyl-, trong
d6 C1.6 alkyl, Ca.6 alkenyl, C2-¢ alkynyl, Cs-10 xycloalkyl, heteroxycloalkyl c6 4-10 canh,

Cé.10 aryl-Ci. alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
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(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cia R®! va R*! mdi nhém tuy ¥ dugc thé bang
1,2, 3, hodc 4 nhom thé R* dugc chon mdt cach doc lap;

hoic, R°! va R4 bt ky, duge gin vao cing mot nguyén tir N, cing v6i nguyén tir N
ma chiung dugc ge"m va0, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong do
nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh nay tuy y duoc thé b'fmg 1,2, 3, hodc 4 nhom
thé RA dugc chon mot cach ddc 1ap;

mdi RA ddc 1ap duge chon tir D, halo, oxo, Ci6 alkyl, Ci-6 haloalkyl, C»2.6 alkenyl,
Ca-6 alkynyl, CN, NOa, va OR#, trong d6 Ci.6 alkyl, C2-¢ alkenyl, va Ca.6 alkynyl cuia RA
tiy y duoc thé bang 1, 2 hoic 3 nhém thé RP dugc chon mot cach doc 14p;

mdi R* doc 1ap duoc chon tir H va Ci alkyl, trong do Ci- alkyl tuy y duogc thé
bang CN, NO3, hodc OH;

mdi RP 1a OH;

mdi R, R* va R doc lap duge chon tir H, D, halo, CN, OH, Ci. alkyl, va Ci-3
haloalkyl, trong d6 C1.6 alkyl tiry ¥ dugc thé béng 1,2, 3, 4, 5, hogc 6 D; va

mdi RS, R7, va R® doc lap duge chon tir H, D, Ci6 alkyl va Cis haloalkyl.

Theo mdt s6 phuong 4n:

X'1aN;

R? 12 C(O)NR®'RY;

R 1a H;

RY dugc chon tir etyl, propyl, isopropyl, tert-butyl, xyclobutyl, xyclohexyl,
bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl, metyl-
xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrorolidinyl va thianyl, trong d6 etyl, propyl, isopropyl, tert-butyl,
xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl,
bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl va thianyl cia R4 tuy y duge
thé bing 1 hodc 2 nhém thé R* dwgc chon mot cach doc 1ap;

hoic, R®! va RY bit k¥, dugc gin vio cing mdt nguyén tir N, cling véi nguyeén tir N
ma ching dugc gén vao, tao thanh azetidinyl hodc pyrolidinyl, trong d6 azetidinyl hodc
pyrolidinyl tiry y dugc thé b%mg 1 hodc 2 nhém thé RA dugc chon mot cach doc 1ap;

mdi R? doc 1ap dugce chon tir oxo, metyl, CH2F, CHF, CF3, -OCHs, -CH,OH, CN,

va OH;
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R3 duoc chon tir H, metyl, va CDs.

R* va R’ mbi nhém nay 1a H;

R® dugc chon tir CH2F, CHF», va CF3; va

R7 va R® mdi nhém nay 12 H.

Theo mét s6 phuong 4n:

X! 1a N hodc CH;

R2 dugc chon tir Ci6 alkyl, C1.¢ haloalkyl, C2.6 alkenyl, va Ca-6 alkynyl, trong do Ci.
6 alkyl, Ca.s alkenyl, va Ca.¢ alkynyl mdi nhém tiry y duge thé bang 1, 2, hodc 3 nhém thé
R2 dugce chon mot cach doc 1p:;

mdi R” ddc 1ap duge chon tir D, halo, Ci-salkyl, Cs.10aryl, Cs.10xycloalkyl, heteroaryl
¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, CN, NO, va OR®, trong d6 Cr.salkyl, Cs-
joaryl, Cs-ioxycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh cua
RAm3i nhém tiy y duge thé bing 1 hodc 2 nhém RPduge chon mét cach doc 1ap;

mbi R#* doc 14p dugc chon tir H va Ci.6 alkyl;

mdi RP doc lap duge chon tir halo, Ci.6 alkyl, CN, xyano-Ci. alkyl, va OR®%;

mdi R doc lap dugce chon tir H va Ci.6 alkyl;

mdi R%, R* va R® doc 1ap dugc chon tir H, D, halo, CN, OH, Ci.3 alkyl, va Ci3
haloalkyl, trong d6 Ci.¢ alkyl tuy y dugc thé bang 1, 2, 3, 4, 5, hodc 6 D; va

mdi RS, R7, va R® doc 1ap dugc chon tir H, D, Ci. alkyl, va Ci.¢ haloalkyl.

Theo mot s6 phuong 4n:

X! 1a N hodc CH;

R2 dugc chon tir Ci-6 alkyl, C1s haloalkyl, C2-6 alkenyl, va Ca.¢ alkynyl, trong d6 Ci-
6 alkyl, Ca. alkenyl, va Ca. alkynyl mdi nhom ty y dugc thé bing 1 hodc 2 nhom thé RA
dugc chon mot cach doc lap;

mdi RA dbc lap dugc chon tir D, halo, Ci alkyl, Ce-10 aryl, Cs.10 xycloalkyl,
heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, CN, NO,, va OR*, trong d6 C1.6
alkyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl ¢6 4-10
canh ciia R* mdi nhém tiy ¥ duoc thé bing 1 hoic 2 nhém RP dugce chon mot cich doc
lap;

mdi R* doc 14p dugc chon tir H va Ci.6 alkyl;

mdi RP doc 1ap duge chon tir halo, Ci-6 alkyl, CN, xyano-Ci-s alkyl, va OR®;

mdi R® doc 1ap dugc chon tir H va Ci.6 alkyl;
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R3 dugc chon tir H va Ci alkyl;

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

RS duge chon tir H va Ci.6 alkyl;

R® 14 C1.3 haloalkyl, trong d6 mdi halogen cua Ci.; haloalkyl doc 1ap dugc chon tur
FvacCl;va

mdi R7 va R® ddc 1ap duge chon tir H, D, Ci.6 alkyl, va Ci.¢ haloalkyl.

Theo mdt s6 phuong an:

X'1aN;

R? dugc chon tir triflometyl, propyl, propenyl, etynyl, propynyl, butynyl, va
pentynyl, trong d6 etynyl thy y duoc thé bang RA, va cdc nhom propynyl, butynyl, va
pentynyl mdi nhom tiy y dugc thé bang 1, 2, hoic 3 nhom R* dugc chon mét cach doc
1ap;

mdi R4 ddc 1ap duge chon tir Ci alkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl co 5-
10 canh, heteroxycloalkyl ¢6 4-10 canh, vd OR™, trong d6 Ci.s alkyl, Ce-.10 aryl, Cs-10
xycloalkyl, heteroaryl ¢6 5-10 canh, va heteroxycloalkyl c6 4-10 canh cua RA mdi nhém
tuy y duoc thé bing 1 hodc 2 nhém RP dugc chon mdt cach doc 1ap;

mbi R* doc 1ap dugc chon tir H va Ci.6 alkyl;

mdi RP doc 1ap duge chon tir halo, Ci6 alkyl, CN, xyano-Ci alkyl, va OR®;

mdi R® doc 1ap dugc chon tir H va Ci.6 alkyl;

R 31aC 1.6 alkyl;

R*1a H;

R51aH;

R® 1a Ci.3 haloalkyl, trong do mdi halogen ctia Cy-3 haloalkyl ddc 14p duge chon tir
F va Cl;

R’ 1aH; va

Re1aH.

Theo mdt s phuong 4n:

X'1aN;

R? dugc chon tir triflometyl, propyl, propenyl, etynyl, propynyl, butynyl, va
pentynyl, trong dé etynyl tuy y duoc thé bang RA, va cac nhém propynyl, butynyl, va
pentynyl mdi nhém tiy ¥ duge thé bing 1, 2, hodc 3 nhém R* dugc chon mot cach doc

1ap;
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mdi R* doc 1ap dugc chon tir metyl, xyclopropyl, pyrazolyl, imidazolyl, phenyl,
pyridinyl, pyrimidinyl, pyrazinyl, imidazopyrazinyl, hydroxyl, va metoxy, trong do
xyclopropyl, pyrazolyl, imidazolyl, phenyl, pyridinyl, pyrimidinyl, pyrazinyl, va
imidazopyrazinyl ctia R* mdi nhém tity ¥ dugc thé bang 1 hodic 2 nhém R” duge chon mot
cach doc 1ap;

mdi RP doc 1ap duge chon tir metyl, xyano, xyanometyl, va metoxy;

R 31a C 1.6 alkyl;

R*1a H;

R’ 1a H;

R¢ 1a CHF; hogc CF3;

R71aH;va

R® 1a H.

Theo mét sé phuong én:

X! 1a N hoic CH;

R? duge chon tir Cs.12 Xycloalkyl va heteroxycloalkyl c6 4-12 canh, trong do Cs.a2
xycloalkyl va heteroxycloalkyl ¢6 4-12 canh mdi nhém tuy y duge thé bang 1, 2, hoc 3
nhém thé RA duge chon mot cach ddc 1ap;

mdi RA doc 1ap duge chon tir D, halo, oxo, Ci- alkyl, Cs-10 aryl, Cs xycloalkyl,
heteroaryl ¢6 5-10 canh, C(O)R*, C(O)OR¥, C(O)NR“R%, va S(0)2R™, trong d6 Ci.6
alkyl, Ce-10 aryl, Cs.6 xycloalkyl, va heteroaryl c6 5-10 canh cia R mdi nhém tuy y dugc
thé bing 1 hodc 2 nhom thé RP dugc chon mét cach doc lap;

mdi R*, R™, R va R% doc 1ap dugce chon tir H, Ci.6 alkyl, phenyl, Cs.6 xycloalkyl,
heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10 canh, trong do6 Ci-6 alkyl, phenyl, Cs.
6 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl ¢6 4-10 canh cla R* va R* mdi
nhém tiy y dugc thé bang 1 hodc 2 nhém thé RP dugc chon mot cach doc 1ap;

hoic, R% va R% bt ky, dugc gén vao cing mot nguyén tir N, cung véi nguyén tir N
ma chung dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 4, 5, 6, ho#c 7 canh, trong d6
nhém heteroxycloalkyl c6 4, 5, 6, hogc 7 canh nay tiy y dugc thé bang 1 hodc 2 nhém thé
RP dugc chon mdt cach doc lap;

mdi R3, R* va R® doc 1ap dugc chon tir H, D, halo, CN, OH, Ci-3 alkyl, va Ci3
haloalkyl, trong d6 Ci.s alkyl ty y dugc thé béng 1,2, 3, 4, 5, hodc 6 D; va

m&i RS, R7 va R® doc 14p dugc chon tir H, D, Ci6 alkyl, va Ci.s haloalkyl.
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Theo mdt sé phuong 4n:

X!1a N hodc CH;

R? duge chon tir Cs.6 xycloalkyl va heteroxycloalkyl c6 4-7 canh, trong do Cs.s
xycloalkyl va heteroxycloalkyl cé 4-7 canh mdi nhém thy ¥y dugc thé bang 1, 2, hoic 3 RA
dugce chon mdt cach ddce 1ap;

mdi R* doc lap duge chon tir Cis alkyl, C(O)RY, C(O)OR*, C(O)NR*R¥, va
S(0),R™, trong d6 C1.3 alkyl cia R* mi nhém ty ¥ dugc thé bang 1 hodc 2 nhém thé RP
dugce chon mdt cach ddce 1ap;

mdi R*, R* R%, va R* doc 1ap dugc chon tir H, C1.6 alkyl, phenyl, Cs.6 xycloalkyl,
heteroaryl ¢6 5-7 canh, va heteroxycloalkyl c6 4-7 canh, trong d6 Cis alkyl, Cse
xycloalkyl, heteroaryl c¢6 5-7 canh, va heteroxycloalkyl c6 4-7 canh cia R*, R* R, va
R mdi nhém tiy ¥ dwoc thé bang 1 hodc 2 nhém thé RP duogc chon mdt cach doc 14p;

hoic, R* va R% bt ky dugc gin vao cing mot nguyén tir N, ciing v6i nguyén tir N
ma chung dugc g:fm viao0, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong do
nhém heteroxycloalkyl ¢6 4, 5, 6, hoic 7 canh nay tity ¥ duge thé bang 1 hogc 2 nhém thé
RP dugc chon mot cach doc 1ap;

mdi RP ddc 1ap duge chon tir OH, CN, Ci alkyl, Ci-6 alkoxy, Ci.¢ haloalkyl va
phenyl;

R3 dugc chon tir H, metyl va CDs;

R* va R® mdi nhém nay 1a H;

R® duge chon tir CHoF, CHF2, va CF3; va

R7 va R® mdi nhém nay 1a H.

Theo mét sd phuong &n:

X'1aN;

R? dugc chon tr azetidinyl, xyclobutyl, piperazinyl, va hexahydropyrrolo[1,2-
a]pyrazinyl, trong d6 azetidinyl, xyclobutyl, piperazinyl, va hexahydropyrrolo[1,2-
a]pyrazinyl cia R? m3i nhom tiry y duge thé béng 1, 2, hoge 3 R* nhém thé doc lap dugc
chon tir (1-metyl-1H-pyrazol-4-yl)sulfonyl, etylcarboxylat, oxo, xyclopropyl, butyl,
axetyl, xyclopropancarbonyl, phenyl, metylphenyl, dimetylphenyl, pyrindinyl, thiazolyl,
triflometylphenyl, ~ Xxyanophenyl, hydroxyphenyl,  hydroxymetyl, xyanoetyl,
oxohexahydropyrrolo[1,2-a]pyrazin-2-yl, furan-2-carbonyl,  xyanopyrazinyl, = va

etoxyphenyl;
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R3 duoc chon tir H, metyl va CD3;

R* va R’ mdi nhém nay 1a H;

R® dugc chon tt CHoF, CHF,, va CF3; va

R7 va R® mdi nhém nay 13 H.

Theo mdt s6 phuong 4n,

X! 14 N hoic CRY;

R'1aH;

R2 13 Cy, C(O)NR'RY! hogc NR!IC(O)RY;

Cy 1a heteroaryl c6 5 canh, tuy y dugc thé b::?lng 1,2, hodc 3 nhém thé R* duoc chon
mot cach doc 1ap;

R3, R*, va RS mdi nhém ddc 1ap duge chon tir H, D, halo, Ci.s alkyl, Ci.¢ alkoxy, Co-
¢ alkenyl, C2-¢ alkynyl, C1-¢ haloalkyl, C1.6 haloalkoxy, CN, OH, va NHa, trong d6 Ci. alkyl
tiy ¥ dugc thé bang 1, 2, hodc 3 D;

RS, R7 va R® mbi nhom doc 1ap duge chon tir H, D, halo, Ci.s alkyl, C2.6 alkenyl, Co-
6 alkynyl, C1.6 haloalkyl, CN, OH, va NHa, trong d6 Ci6alkyl tuy y dugc thé bang 1, 2,
hoac 3 D;

mdi RA doc 14p duge chon tir D, halo, Ci- alkyl, Ci-¢ haloalkyl, C2.¢ alkenyl, C2-
alkynyl, Cs.10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh,
Cs.10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NOx, OR*, SR*, NHOR*, C(O)R™,
C(O)NR¥R¥, C(O)NR*“(OR™), C(O)OR#*, OC(O)R™, OC(O)NR*R#, NR%R%,
NRONR®R¥,  NR“C(O)R™, NR*C(O)OR, NR%C(O)NR®R¥, NR*S(O)R™,
NRS(O)NR#R#, NR*S(0).R™, NR#S(0):NR**R¥, S(O)R™, S(O)NR*R%, S(O).R™,
S(0)NR*R¥, va OS(0):R™, trong d6 Ci-6 alkyl, Ca-6 alkenyl, C2-¢ alkynyl, Ce-10 aryl, Cs-
7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-
, C3.7xycloalkyl-C1.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C.s alkyl- cia R* mdi nhom tity y dugc thé bang 1, 2, 3,4, 5, 6, 7, hodc 8 nhom
thé RP dugc chon mot cach doc 1ap;

mdi RbL, R°!, va RY! doc 14p duge chon tir H, Ci6 alkyl, Ci- haloalkyl, C»-6 alkenyl,
Ca.¢ alkynyl, phenyl, Cs.7xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl ¢6 4-7 canh,
phenyl-Ci.¢ alkyl-, Cs7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Ci alkyl-, va

(heteroxycloalkyl c6 4-7 canh)-Ci-6 alkyl-, trong d6 Ci.6 alkyl, Ca.s alkenyl, Co- alkynyl,
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phenyl, C3.7 xycloalkyl, heteroaryl c¢6 5-6 canh, heteroxycloalkyl c6 4-7 canh, phenyl-Ci.6
alkyl-, Cs.7xycloalkyl-Cisalkyl-, (heteroaryl c¢6 5-6 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl
c6 4-7 canh)-C1. alkyl- ctia RP!, R°!, va R% mdi nhém tuy ¥ duogce thé bang 1, 2, 3, hoic 4
nhém thé RP dugce chon mdt cach doc 14p;

mdi R#, RY, R, va R¥ doc 1ap dugc chon tir H, Ci.6 alkyl, Ci¢ haloalkyl, Cz.6
alkenyl, C2.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5-6 canh, heteroxycloalkyl c6
4-7 canh, phenyl-Ci.¢ alkyl-, Cs.7xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-6 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-7 canh)-Ci.6 alkyl-, trong d6 Ci-6 alkyl, Cy6 alkenyl, Cas
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl cé 4-7 canh,
phenyl-C.¢ alkyl-, Cs.7 xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-6 canh)-Ci alkyl-, va
(heteroxycloalkyl ¢6 4-7 canh)-C1.¢ alkyl- ciia R*, R™, R*, va R mdi nhém ty ¥ dugc
thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhom thé RP dugc chon mot céch ddc 1ap;

hoic, R% va R% bt ky dugc gin vao cing mot nguyén tir N, cung v6i nguyén tor N
ma ching dugc gén vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hoic heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 5 hoacy 6 canh hodc heteroxycloalkyl
6 4, 5, 6, hoc 7 canh ndy tiy ¥ dugc thé bang 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RP duoc
chon mot cach doc lap; va

mdi RP doc 1ap dugce chon tir D, OH, NO2, CN, halo, Ci-6 alkyl, C26 alkenyl, Ca-6
alkynyl, Ci.¢ haloalkyl, xyano-Ci.s alkyl, HO-Ci.6 alkyl, Ci alkoxy-Ci- alkyl, Cs7
xycloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, amino, C1.¢ alkylamino, di(Ci-s alkyl)amino, thio,
C1.6 alkylthio, Ci.¢ alkylsulfinyl, Ci-¢ alkylsulfonyl, carbamyl, Ci.s alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-alkylcarbonyl, C1.4 alkoxycarbonyl, C1.¢alkylcarbonylamino,
Crs alkylsulfonylamino,  aminosulfonyl,  Ci- alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, aminosulfonylamino, Ci-s alkylaminosulfonylamino,  di(Ci-s
alkyl)aminosulfonylamino, aminocarbonylamino, Ci16 alkylaminocarbonylamino, va
di(Ci-¢ alkyl)aminocarbonylamino.

Theo mdt s6 phuong an, cic nhém X!, RY, R", R°l RY Cy, RA, R, R RS, R&R,
RS, R*, R, R%, R%, va RP 1a nhu dugc dinh nghia trén day, va R?1a Cy.

Theo mot sé phuong 4n, cic nhém X', RY, R”, R°L R4 Cy, RA, R, R RS, R& R,
R®, R, R¥, R, R%, va RP la nhu dugc dinh nghia trén day, va R? 1a C(O)NRC'RYL,

Theo mot s& phuong 4n, cac nhém X', R, R%, R, R¥, Cy, R4, R*, R, R5, R R,

R®, R, R¥, R R%, va RP 1a nhu dugc dinh nghia trén day, va R? 1a NR°!'C(O)R?!.
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Theo mdt s phuong 4n, hop chét nay 13 hop chét c6 Cong thic (V):

R3 lN\ NH,
R /I
RSN

HO——R®
HO——R’

R8

V)
hodc mubi duge dung cia chung, trong do:

X! 1a N hoic CRY;

R! 1a H, D hoic Ci alkyl;

Cy 1a heteroaryl c6 5-14 canh, tuy ¥ duge thé béng 1,2,3,4,5,6,7, hodc 8 nhom
thé R dugc chon mot cach doc lap;

R3, R4, va RS mbi nhém doc 1ap duge chon tir H, D, halo, Ci. alkyl, Ci-6 alkoxy, Ca-
¢ alkenyl, C2- alkynyl, C1.¢ haloalkyl, C1-6 haloalkoxy, CN, OH, va NH, trong d6 Ci1-s alkyl
tuy y duge thé bang 1, 2, hodc 3 D;

RS, R7 va R® mdi nhom ddc 1ap duge chon tir H, D, halo, Ci.s alkyl, C2-6 alkenyl, Ca.
s alkynyl, Ci.¢ haloalkyl, CN, OH, va NHo, trong do6 Ci¢ alkyl tuy y dugc thé bing 1, 2,
hoic 3 D;

mdi RA ddc 1ap duge chon tir D, halo, Ci alkyl, Ci haloalkyl, Ca.¢ alkenyl, C2-6
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl co 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cs.10 aryl-Ci6 alkyl-, C3.7 xycloalkyl-Cy. alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-,
(heteroxycloalkyl cé 4-10 canh)-Ci. alkyl-, CN, NOg, OR*, SR*, NHOR*, C(O)R™,
C(O)NR¥“R¥, C(O)NR%“(OR™), C(O)OR*, OC(O)R™, OC(O)NR¥R%, NR%R%,
NRUNR®R#, NR%C(O)R™, NRC(O)OR¥, NR#C(O)NR#“R#, NR*S(O)R™,
NRS(O)NR¥R%, NR*S(0)2R™, NR#S(0),NR*R¥, S(O)R™, S(O)NR“R%, S(0):R™,
S(O)NR¥R¥, va OS(O)R™, trong d6 Ci. alkyl, C2.6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs.
7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-
, C3.7xycloalkyl-Ci.6 alkyl-, (heteroaryl co 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.¢ alkyl- ciia RA m&i nhom tiry y dugc thé bing 1,2, 3,4, 5, 6,7, hodc 8 nhém

thé RP dugc chon mot cach doc 1ap;
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mdi R, R, R va R* doc 1ap dugce chon tir H, Ci alkyl, Ci.¢ haloalkyl, C2.
alkenyl, C2.¢ alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6
4-7 canh, phenyl-C1.¢ alkyl-, Cs.7xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-6 canh)-Ci-¢ alkyl-
, va (heteroxycloalkyl c6 4-7 canh)-Ci. alkyl-, trong d6 Ci-s alkyl, Cz¢ alkenyl, Cas
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-Ci.¢ alkyl-, C3.7 xycloalkyl-Ci6 alkyl-, (heteroaryl c6 5-6 canh)-Ci alkyl-, va
(heteroxycloalkyl ¢6 4-7 canh)-Cr¢ alkyl- cia R*, R™, R*, va R¥ mdi nhém tuy y duge
thé bang 1, 2, 3,4, 5, 6, 7, hoic 8 nhom thé RP dugc chon mot cach doc 14p;

hoidc, R va R* bét ky duge gin vao cing mot nguyén t N, cing v6i nguyén tir N
ma chiing duge gin vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, hodc 7 canh ndy tuy y dugc thé bang 1,2, 3,4, 5, 6, 7, hodc 8 nhém thé RP dugc
chon mdt cach doc lap; va

mbi RP doc 1ap dugc chon tir D, OH, NO, CN, halo, Ci-6 alkyl, Ca.¢ alkenyl, Caz-6
alkynyl, Ci.s haloalkyl, xyano-Ci.¢ alkyl, HO-Ci- alkyl, Ci.6 alkoxy-Ci alkyl, Cs.7
xycloalkyl, Ci.¢ alkoxy, Ci-¢ haloalkoxy, amino, Ci.¢ alkylamino, di(Ci.¢ alkyl)amino, thio,
C1.6 alkylthio, Ci.6 alkylsulfinyl, Ci.¢ alkylsulfonyl, carbamyl, Ci- alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-¢ alkylcarbonyl, Ci4 alkoxycarbonyl, C1.¢alkylcarbonylamino,
Cr¢ alkylsulfonylamino,  aminosulfonyl,  Cis alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, ~aminosulfonylamino, Ci- alkylaminosulfonylamino,  di(Ci.6
alkyl)aminosulfonylamino, aminocarbonylamino, Ci6 alkylaminocarbonylamino, va

di(C1-6 alkyl)aminocarbonylamino.
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Theo mdt sé phuong 4n, hop chét nay 12 hop chét c6 Cong thire (V):

o N NH:
R4 | /I
RS

HO——R?®
HO——R’
R8
V)

hodc mudi duge dung cua chiing, trong do:

X! 1a N hoic CRY;

R! 13 H, D hoic Ci-6 alkyl;

Cy 1a heteroaryl c6 5-6 canh, nhém nay tuy y dugc thé bang 1, 2, 3, hodc 4 nhém
thé R duge chon mot cach doc lap;

R3, R4, va RS mdi nhém doc 1ap duge chon tir H, D, halo, Ci.s alkyl, Ci- alkoxy, Ca.
¢ alkenyl, C2. alkynyl, C1.¢ haloalkyl, Ci.6 haloalkoxy, CN, OH, va NHa, trong d6 Ci-s alkyl
tuy y dugce thé bang 1, 2, hodc 3 D;

RS, R7 va R® mdi nhom ddc 1ap duge chon tir H, D, halo, Ci.¢ alkyl, C2-6 alkenyl, Ca.
¢ alkynyl, Ci.6 haloalkyl, CN, OH, va NHa, trong do Ci alkyl tuy y dugce thé bang 1, 2,
hodc 3 D;

mdi RA doc 1ap dugce chon tir D, halo, Ci.6 alkyl, Ci-¢ haloalkyl, Cz-¢ alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce.10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-,
(heteroxycloalkyl c¢6 4-10 canh)-Ci.6 alkyl-, CN, NO, OR*, SR*, NHOR*, C(O)R™,
C(O)NR¥R¥, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*R%*, NR%R%,
NR®NR®R#, NR#C(O)R™, NR%“C(O)OR™, NR“C(O)NR*R#, NR*S(O)R™,
NRS(O)NR#“R%, NR*S(0).R™, NRS(0):NR*“R¥, S(O)R™, S(O)NR*“R%, S(0),R™,
S(0);NR*R#, va OS(0);R™, trong d6 Ci.¢ alkyl, Ca-s alkenyl, Ca-6 alkynyl, Ce.10 aryl, Cs.
7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-
, Cs.7xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci.s alkyl- ctia RA mdi nhém ty ¥ dugc thé béng 1, 2,3, 4, 5,6, 7, hodc 8 nhém

thé RP dugc chon mot cach doc 14p;
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mdi R*, R R%, va R* doc lap duogc chon tir H, Ci-6 alkyl, Ci.s haloalkyl, Caz-6
alkenyl, Ca.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl co
4-7 canh, phenyl-C1.¢ alkyl-, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-6 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-7 canh)-Ci. alkyl-, trong d6 Ci-6 alkyl, Cz-¢ alkenyl, Ca
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-C1.6 alkyl-, C3.7 xycloalkyl-Ci.s alkyl-, (heteroaryl c¢6 5-6 canh)-Ci alkyl-, va
(heteroxycloalkyl ¢6 4-7 canh)-Cu.6 alkyl- ciia R*, R™, R*, va R%* mdi nhém tuy y duoc
thé bang 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP dugce chon mot cach doc 14p;

hoic, R% va R% bt ky duoc gin vao cing mdt nguyén tir N, cung véi nguyén to N
ma ching dugc gén vao0, tao thanh nhém heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
¢c6 4, 5, 6, hoic 7 canh ndy tily ¥ dugc thé bang 1, 2, 3, 4, 5, 6, 7, hogc 8 nhom thé RP duoc
chon mot cach doc lap; va

mbi RP doc 1ap duge chon tir D, OH, NO», CN, halo, Ci-6 alkyl, Ca-¢ alkenyl, Cz-6
alkynyl, Ci.s haloalkyl, xyano-Ci.¢ alkyl, HO-Ci.6 alkyl, Ci.s alkoxy-Ci alkyl, Cs7
xycloalkyl, Ci.6 alkoxy, Ci-haloalkoxy, amino, Ci-6 alkylamino, di(Ci-s alkyl)amino, thio,
C1.6 alkylthio, Ci.6 alkylsulfinyl, Ci.¢ alkylsulfonyl, carbamyl, Ci. alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-s alkylcarbonyl, Ci-4 alkoxycarbonyl, C1.¢alkylcarbonylamino,
Ci¢ alkylsulfonylamino,  aminosulfonyl,  Ci. alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, ~aminosulfonylamino, Ci-¢ alkylaminosulfonylamino, di(Ci-6
alkyl)aminosulfonylamino, aminocarbonylamino, Ci¢ alkylaminocarbonylamino, va
di(C1.6 alkyl)aminocarbonylamino.

Theo mdt sé phuong &n, hop chét nay 1a hop chét c6 Cong thic (V):

R3 | N \/VLNHZ
4
RS N

HO——R®
HO——R’
RB
V)

hodc mudi duge dung cia ching, trong do:

X! 1a N hoic CR;

68



52350 69/218

R!1a H; _

Cy 12 heteroaryl c6 5 canh, tity ¥ dugc thé bing 1,2, hodc 3 nhém thé R* duge chon
mot cach doc lap;

R3, R*, va R’ mdi nhém ddc 1ap dugce chon tir H, D, halo, C1.6 alkyl, C1.s alkoxy, Co-
¢ alkenyl, Ca.¢ alkynyl, Ci. haloalkyl, Ci.c haloalkoxy, CN, OH, va NH;, trong d6 Ci. alkyl
tuy y dugce thé bang 1, 2, hodc 3 D;

RS, R7 va R® m&i nhom ddc lap duge chon tir H, D, halo, Ci. alkyl, C2.6 alkenyl, Co-
6 alkynyl, Ci.¢ haloalkyl, CN, OH, va NHa, trong d6 C1salkyl tuy y dugc thé bing 1, 2,
hoidc 3 D;

mdi RA ddc 14p dugc chon tir D, halo, Ci6 alkyl, Ci-¢ haloalkyl, Cz.¢ alkenyl, Cz-
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh,
Cs-10 aryl-Ci alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci- alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NO», OR*, SR* NHOR*, C(O)R™,
C(O)NR®R¥, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*R%#, NR%R¥,
NR®NR#“R# ~ NRH“C(O)RY™, NR*“C(O)OR¥, NRYC(O)NR¥R¥, NR*“S(O)R™,
NR“S(O)NRR#, NR**S(0):R™, NR#S(0),NR%R%, S(O)R™, S(O)NR*R%, S(0)R™,
S(O)NR*R¥, va OS(O)R™, trong d6 Ci. alkyl, Ca-s alkenyl, Ca- alkynyl, Ce-10 aryl, Cs-
7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci.s alkyl-
, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci.¢ alkyl- cia RA mdi nhém tuy y duge thé bang 1,2, 3,4, 5, 6, 7, hodc 8 nhom
thé RP dugc chon mot cach doc léap;

mdi R*, RY, R, va R doc 1ap duge chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, Ca.6
alkenyl, C2-¢ alkynyl, phenyl, C3.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6
4-7 canh, phenyl-C1.¢ alkyl-, C3.7xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-6 canh)-Ci-¢alkyl-
, va (heteroxycloalkyl c6 4-7 canh)-Ci.6 alkyl-, trong d6 Ci alkyl, C2 alkenyl, Ca.6
alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7 canh,
phenyl-C1.¢ alkyl-, Cs.7 xycloalkyl-C1.s alkyl-, (heteroaryl c6 5-6 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-7 canh)-Ci.¢ alkyl- clia R, R R, va R* mdi nhom tury y dugc
thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP duge chon mot cach doc lap;

hoic, R* va R% bat ky dugc gin vao cing mdt nguyén tir N, cing véi nguyén tad N
ma chung dugc gén vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hoic heteroxycloalkyl

¢6 4, 5, 6, hodc 7 canh, trong do nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
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¢ 4, 5, 6, hodc 7 canh ndy ity ¥ duoc thé bing 1,2, 3, 4, 5, 6, 7, hoic 8 nhém thé RP dugc
chon mot cach doc 1ap; va

mdi RP doc 1ap duge chon tir D, OH, NOz, CN, halo, Ci.6 alkyl, C».6 alkenyl, Ca-
alkynyl, Ci haloalkyl, xyano-Ci alkyl, HO-Ci.¢ alkyl, Ci.s alkoxy-Ci alkyl, Cs
xycloalkyl, Ci.¢ alkoxy, Ci.6 haloalkoxy, amino, Ci-6 alkylamino, di(Ci-¢ alkyl)amino, thio,
C1. alkylthio, C1.¢ alkylsulfinyl, Ci-s alkylsulfonyl, carbamyl, Ci. alkylcarbamyl, di(Ci-
alkyl)carbamyl, carboxy, Ci-s alkylcarbonyl, Ci-4 alkoxycarbonyl, C1.¢alkylcarbonylamino,
Crs alkylsulfonylamino,  aminosulfonyl,  Cis alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, aminosulfonylamino, Ci-6 alkylaminosulfonylamino,  di(Ci-
alkyl)aminosulfonylamino, aminocarbonylamino, Ci-6 alkylaminocarbonylamino, va
di(C1-6 alkyl)aminocarbonylamino.

Theo mdt s6 phuong 4n, hop chét nay 13 hop chét c6 Cong thic (V):

R3 Ny NH2
"SYPPL
ng)i
HO——R®
HO——R’

R8

V)
hoic mubi duge dung cta chung, trong do:

Cy dugc chon tir heteroaryl c6 5 canh, tuy y dugc thé bang 1, 2, hogc 3 nhom thé
RA duge chon mot cach ddc 1ap;

R3 13 C1. alkyl, toy y dugc thé bang 1, 2, hodic 3 D;

R* va RS m&i nhém ddc 1ap 1a H, D hodc Ci6 alkyl, trong d6 Ci.s alkyl thy ¥ dugc
thé bang 1, 2, hodc 3 D;

RS 1a H, D, Cys alkyl hoic Ci6 haloalkyl, trong d6 mdi halogen 1a F, trong d6
haloalkyl tuy y dugc thé bz‘?mg 1 hodc 2 nhém thé Y dugc chon mot cach doc 1ap, trong d6
mdi nhém thé Y ddc 1ap dugc chon tix D, halo, Ci-6 alkyl, va C1-6 haloalkyl;

R7 va R® mdi nhom dde 1ap 12 H, D hoic Ci6 alkyl, trong d6 Ci6 alkyl thy ¥ duoc
thé béng 1, 2, hodc 3 D;

mdi RA doc 1ap dugce chon tir D, halo, Ci6 alkyl, Ci-s haloalkyl, Cz-¢ alkenyl, C2-6
alkynyl, CN, NO,, OR¥, SR#* NHOR, C(O)R™, C(O)NRR#, C(O)NR*(OR™),
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C(O)OR*, OC(O)R*, OC(O)NR*R%, NR®R#, NR®NR%R%¥, NR%C(O)R™,
NR“C(O)OR*, NR*C(O)NR*“R%, NR#S(0)RY, NRS(O)NR*“R%, NR“S(0)R™,
NRS(0)2NR#R%, S(O)R™, S(O)NR*R%, S(0)RY, S(O),NR*“R¥, va OS(O):R™, trong
d6 Ci alkyl, C2-6 alkenyl, va Ca-¢ alkynyl cia R” mdi nhém tuy ¥ duge thé bang 1, 2, 3,
hoic 4 nhom thé RP duge chon mdt cach doc lap;

mdi R*, R™, R, va R% doc 1ap dugc chon tir H, Ci6 alkyl, va Ci.¢ haloalkyl, trong
d6 C1.6 alkyl cia R*, R?, R%, va R* mdi nhém tuy y dugce thé bing 1, 2, 3, hodc 4 nhém
thé RP dwoc chon mot cach doc lap; va

mdi RP ddc 1ap duge chon tir D, OH, NO2, CN, halo, Ci-6 alkyl, Ca.s alkenyl, Cz-6
alkynyl, Ci haloalkyl, xyano-Ci alkyl, HO-Ci alkyl, Ci.6 alkoxy-Ci alkyl, Cs.7
xycloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, amino, Ci-6 alkylamino, di(Ci.¢ alkyl)amino, thio,
C1.6 alkylthio, C1.6 alkylsulfinyl, Ci.¢ alkylsulfonyl, carbamyl, Ci- alkylcarbamyl, di(Ci-6
alkyl)carbamyl, carboxy, Ci-alkylcarbonyl, C1-4 alkoxycarbonyl, C1.¢alkylcarbonylamino,
Crs alkylsulfonylamino,  aminosulfonyl,  Ci.6 alkylaminosulfonyl,  di(Ci-
alkyl)aminosulfonyl, aminosulfonylamino, Cis alkylaminosulfonylamino, di(Ci-
alkyl)aminosulfonylamino, aminocarbonylamino, Ci16 alkylaminocarbonylamino, va
di(Ci-6 alkyl)aminocarbonylamino.

Theo mdt s6 phurong 4n, hop chét nay 12 hop chét c6 Cong thic (V):

R3 | Ny -NH2
R? /I
RSN

O——R®

H
HO——R’
RB

V)
hodc mubi dugc dung cia ching, trong do:
Cy dugc chon tir heteroaryl c6 5 canh, tuy y dugc thé bing 1, 2, hodc 3 nhém thé
RA duge chon mt cach doc 1ap;
R3 14 C16 alkyl, thy ¥ dugc thé bang 1, 2, hodc 3 D;
R* va R’ mdi nhom doc 1ap 12 H, D hodc Ci.6 alkyl, trong d6 Ci. alkyl thy y dugc
thé bang 1, 2, hogc 3 D;
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RS 1a H, D, Ci. alkyl hodc Ci. haloalkyl, trong d6 mdi halogen 13 F, trong d6
haloalkyl tuy y dugc thé bang 1 hoic 2 nhom thé Y duogc chon mot cach dc lap, trong d6
mdi nhém thé Y doc 1ap duge chon tir D, halo, Ci.6 alkyl, va Ci. haloalkyl;

R7 va R® mbi nhém ddc lap 1a H, D hoic Ci.6 alkyl, trong d6 Ci6 alkyl tiy y durge
thé bang 1, 2, hodc 3 D;

mdi RA doc 1ap dugc chon tir D, halo, Ci alkyl, Ci.6 haloalkyl, CN, OR*, va
NR“R%: trong d6 C1.s alkyl ctia RA mdi nhom tly y dugce thé bang 1, 2, 3, hodc 4 nhém
thé RP duogc chon mot cach doc lap;

mdi R*, R*, va R doc 1ap dugc chon tir H, D, Ci.6 alkyl, va Ci haloalkyl, trong
d6 Crs alkyl cia R, R*, va R% mdi nhom tiry ¥ duoc thé bang 1, 2, 3, hogc 4 nhém thé
RP dugc chon mot cach doc lap; va

mdi RP doc 1ap duge chon tir D, OH, CN, halo, Ci1.6 alkyl, C1.¢ haloalkyl, Ci.¢ alkoxy,
C 1.6 haloalkoxy, amino, C1.s alkylamino, va di(Ci-s alkyl)amino.

Theo mdt s6 phuong 4n, hop chét nay 12 hop chét c6 Cong thic (V):

R3 |N\ NH,
, X
RSN
HO——RS
HO——R’
R8
V)

hoac mudi dugc dung cta chung, trong do:

Cy duogc chon tur:
oy ﬁ,(\,@o, @S,@“va(% )
N-N " N-O ' N-S = N N N=N N-N | m&i nhém nay tuy y duoc
thé b%mg 1 hodc 2 nhom thé RA dugc chon mot cach doc 1ap;

R3 1a metyl hodc CDs;

R* va R’ mdi nhom nay 1a H;

R 12 C1.¢ haloalkyl, trong d6 mdi halogen 1a F;

R7 va R® mdi nhém nay 1a H; va

mdi RA 12 metyl hodc CDs.

Theo mét s6 phuong &n, hop chét nay 1a hop chit c6 Cong thirc (VI), (VIb), hode
(VIe):
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N~ “Cy
R5
HO——R®
HO VD),
RS Ny ~NH2
R4 | /I(o
N
R5 T\Rd1
HO——R® RC!
HO (VIb),
RS Ny NH2
R4 | /]/\
N %\
RS RA
HO RS
HO (VIc),

hoic mudi duge dyung cia chung.
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Theo mot s phuong 4n, hop chit nay 13 hop chét c6 Cong thirc (VII), (VIIb), hodc

(VIIc):
Pt
N~ Cy
HO——R®
HO (VID)
RO Ny NH2
P@
N
T\Rm
HO—TR® RS
HO (VIIb),
(X
X "
HO—R® :
HO (VIlc),

hodc mudi dugce dung cua ching.
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Theo mét s6 phuong 4n, hop chét nay 12 hop chét c6 Cong thire (VIII), (VIIIb),
hoic (VIIIc):

HO——CF3
(VIID),

HO
RS lN\ NH,
~
P
T\ch

HO CF3 RC1

HO (VIIIb),
N

R3 A NH2
>y
N Q

HO——CFj
HO (VIlIc),

hoac mudi duge dung cta ching.

Theo mot s& phuong an, thop chét nay dugc chon tir:

2-(3-(5-Amino-6-(1-(metyl-ds)-1H-pyrazol-5 -yl)pyrazin-2-yl)-4-metylphenyl)-
3,3,3-triflopropan-1,2-diol;

2-(3-(5-Amino-6-(1-metyl-1H-pyrazol-4-y1)pyrazin-2-yl)-4-mety1phenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3 -(5-Amino-6-(1H-pyrazol-4-yl)pyrazin—2-yl)-4-mety1pheny1)-3,3,3-
triflopropan-1,2-diol;

2-(3-(5-Amino-6-(3-metylisoxazol-5 -yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3 -(5-Amino-6-(isothiazol-4-y1)pyrazin-2-yl)-4-mety1phenyl)-3,3,3-triﬂopropan-
1,2-diol;

2-(3-(5-Amino-6-(isothiazol-5 -yl)pyrazin-2-yl)-4-mety1phenyl)-3,3,3-triﬂopropan—
1,2-diol;

2-(3-(5-amino-6-(3-metylisothiazol-5-yl)pyrazin-2-yl)-4-mety1phenyl)-3,3,3-
triflopropan-1,2-diol;
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2-(3-(5-Amino-6-(2-metyloxazol-5 -yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3-(5-amino-6-(2-metylthiazol-5 -yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3-(5-Amino-6-(oxazol-5-yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3 -triflopropan-
1,2-diol;

2-(3-(5-Amino-6-(1H-pyrazol-1 -yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3-(5-Amino-6-(1H-1,2,3-triazol-1 -yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

(2-(3-(5-Amino-6-(2H-1,2,3 -triazol-2-yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3-(5-Amino-6-(1H-1,2,4-triazol-1 -yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-
triflopropan-1,2-diol;

2-(3-(5-Amino-6-(2-metyloxazol-5 -yl)pyrazin-2-yl)-4-(metyl-ds)phenyl)-3,3,3-
triflopropan-1,2-diol;

3-amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)-N-
(tetrahydro-2H-pyran-4-yl)pyrazin-2-carboxamit;

3-amino-6-(5-(1,1-diflo-2,3-dihydroxyprop an-2-yl)-2-(metyl-ds)phenyl)-N-(4-
hydroxybixyclo[2.2.1]heptan-1 -yl)pyrazin-2-carboxamit;

3-amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3 -dihydroxybutan-2-yl)phenyl)-N-
(tetrahydro-2 H-pyran-4-yl)pyrazin-2-carboxamit;

2-(3-(5-amino-6-(3-metyl-1H _pyrazol-4-yl)pyrazin-2-yl)-4-(metyl-ds)phenyl)-
1,1,1,4,4,4-hexaflobutan-2,3-diol;

2-(3-(5-amino-6-(3-metyl- 1 H-pyrazol-4-yl)pyrazin-2-yl)-4-(metyl-ds)phenyl)-
1,1,1,4,4,4-hexaflobutan-2,3-diol;

3-amino-6-(2-metyl-5-(1,1,1-triflo-2,3-dihydroxy-3 -metylbutan-2-yl)phenyl)-N-
(tetrahydro-2H-pyran—4-yl)pyrazin-2-carboxamit;

2-(3-(5-amino-6-(1-((1-metyl-1 H-pyrazol-3 -yl)sulfonyl)azetidin-3-yl)pyrazin-2-
yl)-4-metylphenyl)-3,3,3-triflopropan-1 ,2-diol;

(3-(3-amino-6-(2-metyl-5-(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-

2-yl)xyclobutyl)(3-hydroxyazetidin-1-yl)metanon;
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3-amino-N-((1s,3R)-3-xyanoxyclobutyl)-6-(2-(metyl-d3)-5-((S)-1,1,1-triflo-2,3-
dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((1S,28)-2-hydroxyxyclohexyl)-6-(2-(metyl-ds)-5-((S)-1,1,1-triflo-2,3-
dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((trans)-3-hydroxytetrahydro-2 H-pyran-4-yl)-6-(2-(metyl-ds)-5-((S)-
1,1,1-triflo-2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((1s,3R)-3-hydroxy-3-(triflometyl)xyclobutyl)-6-(2-(metyl-d3)-5-((S)-
1,1,1-triflo-2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((1s,3R)-3-hydroxy-1-metylxyclobutyl)-6-(2-(metyl-ds)-5-((S)-1,1,1-
triflo-2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-(hydroxymetyl)bixyclo[2.1.1]hexan-1 -y1)-6-(2-(metyl-ds)-5-
(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(3-(hydroxymetyl)bixyclo[1.1.1]pentan-1 -y1)-6-(2-(metyl-d3)-5-
(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((S)-1-hydroxypropan-2-yl)-6-(2-(metyl-ds)-5-((5)-1,1,1-triflo-2,3-
dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(2-xyano-2-metylpropyl)-6-(2-(metyl-ds)-5-(1,1,1 -triflo-2,3-
dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-hydroxybixyclo[2.2.1]heptan-1 -y1)-6-(2-(metyl-ds)-5-(1,1,1-
triflo-2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((R)-1-hydroxypropan-2-y1)-6-(2-(metyl-ds)-5-((S)-1,1, 1-triflo-2,3-
dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-hydroxybixyclo[2.1.1]hexan- 1-y1)-6-(2-(metyl-ds)-5-(1,1,1-
triflo-2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-6-(5-((S)-1,1-diflo-2,3 -dihydroxypropan-2-yl)-2-(metyl-ds)phenyl)-N-
((18,25)-2-hydroxyxyclohexyl)pyrazin-2-carboxamit;
3-amino-6-(5-((S)-1,1-diflo-2,3 -dihydroxypropan-2-yl)-2-(metyl-ds)phenyl)-N-
(( 1R,2R)-2-hydroxyxyclohexyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-xyanobixyclo[2.1.1]hexan-1 -yD)-6-(5-(1,1-diflo-2,3-
dihydroxypropan—2-yl)-2-(metyl-d3)phenyl)pyrazin—2-carboxamit;
(S)-3-amino-6-(5-(1,1-diflo-2,3 -dihydroxypropan-2-yl)-2-(metyl-d3)phenyl)-N-

(tetrahydro-2H—pyran-4-yl)pyrazin—Z-carboxamit;
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(S)-3-amino-6-(5-(1,1-diflo-2,3 -dihydroxypropan-2-yl)-2-metylphenyl)-N-
(tetrahydro-2 H-pyran-4-yl)pyrazin-2-carboxamit; l

3-amino-6-(5-((S)-1,1-diflo-2,3-dihydroxyprop an-2-yl)-2-metylphenyl)-N-((S)-1-
hydroxypropan-2-yl)pyrazin-2-carboxamit;

3-amin0-6-(5-(1,1-diﬂo-2,3-dihydroxypropan—2-y1)-2-metylphenyl)-N—(4-
hydroxybixyclo[2.2.1]heptan-1 -yl)pyrazin-2-carboxamit;

(3-amino-6-(5-((S)-1,1-diflo-2,3 -dihydroxypropan-2-yl)-2-metylphenyl)pyrazin-2-
y1)((R)-2-(hydroxymetyl)pyrolidin-1-yl)metanon;

(S)-3-amino-6-(5-(1,1-diflo-2,3 -dihydroxypropan-2-yl)-2-metylphenyl)-N-
isopropylpyrazin-2-carboxamit;

3-amino-N-(4-xyanobixyclo[2.1.1]Thexan-1-y1)-6-(5-(1, 1-diflo-2,3-
dihydroxypropan—2-yl)-2-metylphenyl)pyrazin—2-carboxamit;

3-amino-6-(5-((S)-1, 1-diflo-2,3-dihydroxypropan-2-yl)-2-metylphenyl)-N-(3-
metyltetrahydrofuran-3-yl)pyrazin-2-carboxamit; va

2-(3-(5-amino-6-(triﬂometyl)pyrazin-Z-yl)-4-metylphenyl)-3,3,3-triﬂ0propan-1,2-
diol;

hodc chit ddng phan dbi anh, chit ddng phan khong dbi quang hodc chét hd bién
cua chung;

hodc mudi duge dung cia ching. Theo mot s6 phuong 4n, hop chét 13 ddng phan
ddi anh (S) cua mot trong cic hop chét trudc d6, hodc mudi dugc dung cia chung. Theo
mot s6 phuong &n, hop chét 1a ddng phan d6i anh (R) cia mdt trong cac hop chét truée do,
hoic mudi dugc dung cia ching. Theo mot s6 phuong 4n, sang ché bao gbm tét ca cic
ddng phan lap thé ctia hop chit néu trén.

Theo mdt s phuong &n, hop chét nay 12 hop chét c6 Cong thirc (I):

Iﬁi o

HO——
HO —~R7 .
R® @

hodc mudi duge dung cia ching; trong do:

X' 1a N hogc CRY;
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R! dugc chon tir H, D, halo, C1. alkyl, Ci-s alkoxy, Ca- alkenyl, C2¢ alkynyl, Ci-
haloalkyl, Ci.¢ haloalkoxy, CN, OH, va NHa;

R? duge chon tir C(O)NRC'RY;

R3, R* va R’ mbi nhom doc 1ap duge chon tir H, D, halo, CN, OH, Ci. alkyl, Ci.6
haloalkyl, Ca. alkenyl, Ca.¢ alkynyl, Ci.6 alkoxy, Ci-6 haloalkoxy, xyano-Ci.¢ alkyl, HO-
Cis alkyl, Cis alkoxy-Cis alkyl, Cs.s xycloalkyl, amino, Ci alkylamino, di(Ci-
alkyl)amino, va C(O)NR°RY, trong d6 Ci. alkyl tity y duoc thé bang 1, 2, 3, 4, 5, hodc 6
D; |

RS, R7 va R® mdi nhém doc lap duge chon tir H, D, Ci6 alkyl, Ci-6 haloalkyl, C2-
alkenyl, C2-¢ alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Cy.¢ alkyl-, C3-10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-
Cis alkyl-, (heteroxycloalkyl c6 4-10 canh)-Cis alkyl-, C(O)R", C(O)NR®R®,
C(O)NRZ(OR®),  C(O)OR?, C(=NR®)R?, C(=NOH)R, C(=NCN)R®™, va
C(=NR®)NRZR®, trong d6 Cis alkyl, Cos alkenyl, Cas alkynyl, Ce-10 aryl, Cs.10
xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Cis alkyl-,
C3.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.6 alkyl- cia RS, R7, va R® mdi nhom tiry y dugce thé bang 1, 2, 3,4, 5,6, 7,
hodc 8 nhom thé R® duge chon mét cach doc 13p; va trong d6 C1.¢ haloalkyl cua R, R7,
hodc R ty ¥ duge thé bing 1, 2, 3, hogc 4 nhém thé Y duge chon mot cach doc 1ap;

mdi Y doc 1ap dugce chon tir D, halo, Ci-6 alkyl, va Ci- haloalkyl;

hoic cac nhom thé R va R, ciing v6i cac nguyén tif trén vong ma chiing dugc gin
vao, tao thanh Cs.10 Xycloalkyl hodc heteroxycloalkyl c6 4-7 canh, mdi nhém nay tiy y
dugc thé b.%mg 1, 2, 3, hodac 4 nhém thé RB dugc chon mot cach doc 1ap;

hodc cac nhém thé R7 va R, cling v6i cac nguyén tif trén vong ma chiing dwoc gin
vao, tao thanh Cs.10 xycloalkyl hodc heteroxycloalkyl c6 4-7 canh, mdi nhém nay tuy y
duoc thé bang 1, 2, 3, hodc 4 nhém thé RB dugc chon mdt cach doc 1ap;

R° va R¢ mdi nhom doc 14p duge chon tir H, Ci.6 alkyl, Ci- haloalkyl, Cz-¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl co 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Ci-6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.s alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci- alkyl-, trong d6 Ci- alkyl, Ca-6 alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl co 4-10 canh,

Cé.10 aryl-Cr.¢ alkyl-, C3.7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-¢ alkyl-, va
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(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cia R® va RY, mdi nhom tuy ¥ dugce thé bang 1,
2,3,4,5,6,7, hodc 8 nhém thé RM dugc chon mot cach ddc 1ap;

mdi R°! va RY dde 1ap duge chon tir H, Ci alkyl, Ci-s haloalkyl, Ca-s alkenyl, C2-6
alkynyl, Cs.10 xycloalkyl, heteroxycloalkyl co6 4-10 canh, Ce-10 aryl-Cis alkyl-, Cs.10
xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6 4-10
canh)-Ci alkyl-, trong d6 Cis alkyl, Cas alkenyl, Cz.¢ alkynyl, Cs.i0 xycloalkyl,
heteroxycloalkyl c6 4-10 canh, Ce10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- clia
Re! va RY m3i nhém thy ¥ duge thé bing 1,2, 3,4, 5, 6, 7, hodc 8 nhom thé R* dugc chon
mdt cach doc lap;

hoiic, R®! va RY! bét ky, duge gin vao ciing mdt nguyeén ti N, cing v6i nguyén tir N
ma ching dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh, trong d6
nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y duoc thé b?mg 1,2,3,4,5,6,7,
hoiic 8 nhém thé RA duge chon mot cach doe 1ap;

mbi R®, RP, RS, va RS doc 1ap duge chon tir H, Ci alkyl, Ci.¢ haloalkyl, Ca6
alkenyl, Ca.6 alkynyl, Ce-10 aryl, C3-10 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, C3.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong d6 C1.s alkyl, C2-¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.10xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.s alkyl-, Cs.10xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- clia R#3, RP, R, va R® mdi nhom tuy ¥
dugc thé bing 1, 2, 3, 4, 5, 6, 7, hoic 8 nhém thé R® duge chon mot cach doc 1ap;

hoiic, R va R% bat ky, duge gin vao cing mdt nguyén tir N, cing v6i nguyén tir N
ma chung dugc gén vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl c6 5 hodc 6 canh hoac heteroxycloalkyl
c6 4, 5, 6, hoic 7 canh nay tiry y dugc thé bang 1, 2, 3, 4, 5, 6, 7, hodc 8 nhom thé RB dugc
chon mdot cach doc 1ap;

mdi Re? dbc 1ap dugce chon tir H, OH, CN, C1-6 alkyl, C1.6 alkoxy, Ci-6 haloalkyl, Ci-
¢ haloalkoxy, Ca.¢ alkenyl, C2-¢ alkynyl, Ce-10 aryl, Cs.10xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci.¢ alkyl-, Cs-10 xycloalkyl-Ci-6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1 alkyl-;
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mdi RA doc 1ap duge chon tir D, halo, Ci.s alkyl, Ci.s haloalkyl, Ca.s alkenyl, Cz-6
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce-10 aryl-Ci. alkyl-, Cs.7 xycloalkyl-Ci. alkyl-, (heteroaryl ¢6 5-10 canh)-Ci-6 alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NOg, OR*, SR* NHOR*, C(O)R™,
C(O)NR“R¥, C(O)NR*(OR"), C(O)OR*, OC(O)R*, OC(O)NR*R¥, NR&RH,
NR®NR“R%, NR%C(O)R", NR%“C(O)OR*, NR¥“C(O)NR®R¥,  C(=NR*)R™,
C(=NOH)R", C(=NCN)R", C(=NR*)NR*R%, NRC(=NR*)NR*“R%,
NRUC(=NRRY, NR*“C(=NOH)NR*“R%, NRC(=NCN)NR*R¥, NR*“S(O)R™,
NR#S(O)NR*R¥, NR*S(0).R™, NR#S(0);NR“R#, S(O)R™, S(O)NR*R¥, S(O)R%,
S(O):NR¥“R¥, OS(0)(=NR*)R™, OS(O):R™, SFs, P(O)R¥R#, OP(O)(ORM)(OR™),
P(O)(OR™)(OR¥), va BRIR*, trong d6 Ci.s alkyl, Ca.6 alkenyl, Cz.¢ alkynyl, Ce.10 aryl, Cs.
7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.6 alkyl-
, Ca.7xycloalkyl-C.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci-¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.¢ alkyl- cia RA tiy ¥ duge thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhom thé RP
dugc chon mdt cach doc 1ap;

mdi RB doc 1ap duge chon tir D, halo, Ci.6 alkyl, Ci-6 haloalkyl, C2-6 alkenyl Caz-6
alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce.10 aryl-Ci.s alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-10 canh)-Cis alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NOx, OR®, SR*2, NHOR*, C(O)R",
C(O)NRZR®, C(O)NR(OR), C(O)OR%, OC(O)R™, OC(O)NR®R¥, NR“R%,
NRENRZRE, NR2C(O)R2, NR%C(O)OR?, NR2C(O)NRZR®,  C(=NR%)R™,
C(=NOH)R", C(=NCN)R®, C(=NR2)NR*R%, NR®2C(=NR%?)NR“?R%,
NR®C(=NR®?)R, NRC(=NOH)NR®2R%, NRSC(=NCN)NRZR¥Z, NR®S(O)RY,
NR2S(O)NRR%, NR?S(0).R", NR2§(0),NRZR¥, S(O)R", S(O)NRZR%, S(0),R",
S(0)NR2R%, 0OS(0)(=NR*})R", OS(0)R", SFs, P(O)RPR®, OP(O)(ORM)(OR®),
P(0)(ORM)(OR®2), va BRZR', trong d6 C1.6 alkyl, C2-6 alkenyl, C2-6 alkynyl, Cs.10 aryl, Cs.
7xycloalkyl, heteroaryl ¢ 5-10 canh, heteroxycloalkyl ¢ 4-10 canh, Ce.10 aryl-Ci.s alkyl-
, C3.7xycloalkyl-C1.6 alkyl-, (heteroaryl ¢6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci. alkyl- ciia RB ty ¥ dugc thé bang 1,2, 3,4, 5, 6, 7, hogc 8 nhém thé RM
dugc chon mdt cach doc 1ap;

mdi R2, R, R, va R® doc 1ap duge chon tir H, Ci6 alkyl, Ci haloalkyl, Ca-6

alkenyl, C2-s alkynyl, Cs-10 aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
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¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, C3.7 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-
C1s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, trong d6 Ci-6 alkyl, C2-6 alkenyl,
Ca.6 alkynyl, Ce.10 aryl, C3.7xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.s alkyl-, Cs.7xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
. vA (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cia R%, R*2, R, va R® mdi nhém tuy y
duoc thé bing 1,2, 3, 4, 5, 6, 7, hoic 8 nhém thé RM dugc chon mdt cach doc 18p;

ho#ic, R va R bét ky duge gén vao cling mdt nguyén tir N, cing véi nguyén tr N
ma chung dugc gin vao, tao thanh nhom heteroaryl ¢6 5 hogc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl ¢6 5 hogc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, holic 7 canh nay tiy y dugc thé bing 1,2, 3,4, 5, 6, 7, hoc 8 nhém thé RM duoc
chon mdt cach doc 1ap;

mdi R doc 1ap dugce chon tir H, OH, CN, Ci- alkyl, Ci- alkoxy, Ci.¢ haloalkyl, Ci-
¢ haloalkoxy, Ca.¢ alkenyl, C2. alkynyl, Cs.10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci-¢ alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R? va R& ddc 1ap dugc chon tir H, Ci alkyl, Ci- alkoxy, Ci¢ haloalkyl, Ci-6
haloalkoxy, Ca.s alkenyl, Ca.¢ alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs7 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi RP2 va Ri2 doc 1ap duge chon tir H, Ci. alkyl, Ci-6 haloalkyl, Ca-¢ alkenyl, Cz-6
alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé-10 aryl-Ci.6 alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Cy.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R va R¥ doc 1ap duge chon tir OH, Ci.s alkoxy, va Ci.¢ haloalkoxy;

hoic bét ky R va R dugc gin vao cing mdt nguyén tir B, cing véi nguyén tir B
ma ching dugc gin vio, tao thanh nhém heteroxycloalkyl ¢6 5 hoic 6 canh tuy y duoc thé
bing 1, 2, 3, hoic 4 nhém thé doc 14p duge chon tir Ci.¢ alkyl va Ci.¢ haloalkyl

mdi R*, RP, R, va R% doc 1ap duge chon tir H, Ci.6 alkyl, Ci.s haloalkyl, Cz.6
alkenyl, Ca.¢ alkynyl, Ce.10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl
6 4-10 canh, Cs.10 aryl-Ci.s alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl-, trong d6 C1.6 alkyl, C2-6 alkenyl,

Ca.6 alkynyl, Cs.10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
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canh, Ce.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Cy.s alkyl-, (heteroaryl c¢6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- ciia R*, R*, R*, va R mdi nhém ty y
duoc thé bang 1, 2, 3, 4, 5, 6, 7, hoic 8 nhom thé RP dwgc chon mét cach doc 1ap;

hoic, R* va R% bt ky dugc gin vio cing mot nguyén tir N, cling v6i nguyén tir N
ma ching dugc gin vao, tao thanh nhom heteroaryl ¢6 5 hodc 6 canh hogc heteroxycloalkyl
¢6 4, 5, 6, hoic 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
¢6 4, 5, 6, holic 7 canh ndy tly ¥ dugc thé bing 1,2, 3, 4, 5, 6, 7, hodc 8 nhém thé RP dugc
chon mot cach ddc 1ap;

mdi R doc 1ap duge chon tir H, OH, CN, Ci.6 alkyl, Ci.6 alkoxy, Ci-6 haloalkyl, Ci.
¢ haloalkoxy, Ca-6 alkenyl, C2.¢ alkynyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci- alkyl-, C3.7xycloalkyl-Ci-6 alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl-;

mdi R® va R&* doc 1ap dugc chon tir H, Ci.s alkyl, Ci-6 alkoxy, Ci.¢ haloalkyl, Ci-6
haloalkoxy, Ca-6 alkenyl, Ca.s alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Cis alkyl-, Cs.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R va Ri* doc 1ap duge chon tir H, Ci6 alkyl, Ci- haloalkyl, Ca.s alkenyl, Ca-6
alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Cé-10 aryl-Ci6 alkyl-, C3.7 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10 canh)-Cy.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-;

mdi R* va R¥ doc 1ap dugc chon tir OH, Ci.6 alkoxy, va Ci.¢ haloalkoxy;

hodc bét ky Ri* va R duge gin vao cing mot nguyén tir B, cung véi nguyén tir B
ma ching dugc gin vao, tao thanh nhom heteroxycloalkyl ¢6 5 hodc 6 canh ty ¥ duoc thé
bé.ng 1,2, 3, hodc 4 nhom thé doc lap dugc chon tir Ci- alkyl va Ci6 haloalkyl;

mdi RP doc 1ap dugc chon tir H, D, halo, Ci.6 alkyl, C1-6 haloalkyl, C2-¢ alkenyl, Co.
¢ alkynyl, Ce.10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs-10 aryl-Ci.s alkyl-, Cs.7 xycloalkyl-Cys alkyl-, (heteroaryl c6 5-10 canh)-Ci. alkyl-
, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NO, OR®, SR®, NHOR®, C(O)R,
C(O)NR®R®, C(O)NR®(OR), C(O)OR®, OC(O)R™, OC(O)NRR®, NR%R%,
NRSNRSRS,  NRSC(O)RY, NREC(O)OR®, NRSC(O)NRSR®,  C(=NR%)R™,
C(=NOH)R, C(=NCN)R", C(=NR*)NR®R®, NRSC(=NR*)NR*R®,

NRSC(=NR)R™, NROC(=NOH)NR®R®, NR“C(=NCN)NR“R®, NR“S(O)R™,
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NRS(0)NRSRE, NRSS(0),RY, NRPS(0):NRPR®, S(O)RY>, S(O)NR®R%, S(O).R%,
S(0)NRRY, OS(0)(=NR*)R", OS(0)R", SFs, P(O)RPRE, OP(O)(ORM)(ORP),
P(O)(ORM)(OR), va BRRY, trong d6 Ci6 alkyl, Ca.s alkenyl, Ca.s alkynyl, Ce-10 aryl, Cs.
7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.¢ alkyl-
, C3.7xycloalkyl-C1.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Cr.¢ alkyl- ciia RP mdi nhom tiry ¥ dugoe thé bing 1, 2, 3, hodc 4 nhém thé RE
dugce chon mot cach doc lap;

mdi R®, RY, RS, va RY doc 1ap dugce chon tir H, Cis alkyl, Ci haloalkyl, Cz-6
alkenyl, Ca- alkynyl, Cs-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci. alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-
C1-salkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, trong do6 Ci-6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.s alkyl-, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-
. va (heteroxycloalkyl c¢6 4-10 canh)-Ci.s alkyl- cia R®, R*, R%, va R% mdi nhém tuy ¥
dugc thé bang 1, 2, 3, hodc 4 nhom thé RE dugc chon mot cach doc 1ap;

hoiic, R® va R% bét ky dugc gén vao cling mot nguyén tir N, cing v6i nguyén tr N
ma chiing dugc gin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl c6 5 hoic 6 canh hodc heteroxycloalkyl
co 4, 5, 6, hodc 7 canh nay tuy y dugc thé b%mg 1,2, 3, hoac 4 nhom thé RE dugc chon mot
cach doc lap;

mdi R doc 1ap duge chon tir H, OH, CN, Ci. alkyl, C1-6 alkoxy, C1.¢ haloalkyl, Ci-
¢ haloalkoxy, Ca-6 alkenyl, Ca.¢ alkynyl, C.10 aryl, Cs7 xycloalkyl, heteroaryl ¢6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci-s alkyl-, C37 xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1.6 alkyl-;

mdi RE va R doc 1ap duge chon tir H, Ci6 alkyl, Ci.6 alkoxy, Ci-6 haloalkyl, Ci-6
haloalkoxy, Ca.¢ alkenyl, Caz.¢ alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Cs-10 aryl-Cis alkyl-, Cs7 xycloalkyl-Ci.s alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-C1.¢ alkyl-;

mdi R va RIS doc 1ap dugce chon tir H, Ci-6 alkyl, C1.6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl co 4-10 canh,
Cé.10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.6 alkyl-, va

(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;
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mbi R¥ va R¥ doc 1ap duge chon tir OH, Ci.6 alkoxy, va Ci.¢ haloalkoxy;

hodc bét ky R¥S vaR* duge gén vao cing mdt nguyén ti B, cing v4i nguyén tir B
ma ching dugc gin vao, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tiy y dugc thé
b%mg 1, 2, 3, hodc 4 nhom thé doc 1ap dugc chon tir Ci-6 alkyl va Ci.6 haloalkyl;

mdi RE doc 1ap duge chon tir H, D, halo, Ci.6 alkyl, Ci-6 haloalkyl, Cz.s alkenyl, C»-
¢ alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-
, va (heteroxycloalkyl c6 4-10 canh)-Cis alkyl-, CN, NO2, OR™, SR26, NHOR?®, C(O)R",
C(O)NR*R%, C(O)NR®(OR™), C(O)OR*, OC(O)RY, OC(O)NR*R®, NRR,
NRNR®RS, NRPC(O)RY, NR®UC(O)OR™, NR®C(O)NR®R%,  C(=NR*)R",
C(=NOH)R®, C(=NCN)R, C(=NR)NR*R%, NRC(=NR®)NR*R%,
NRC(=NR*)R, NRC(=NOH)NRR%, NRC(=NCN)NR®R%®, NR®S(O)R,
NR6S(O)NR¥R%®, NRS(0),R, NRS(0);NR*R%, S(O)RY, S(O)NR*R®, S(O)2R*,
S(O),NR*R%, OS(0O)(=NR*)R", OS(O)R?, SFs, P(O)RMRES, OP(O)(ORM)(OR),
P(0)(ORM)(ORI6), va BRIRXS, trong d6 Ci. alkyl, Ca.s alkenyl, Cz.6 alkynyl, Ce-10 aryl, Cs.
7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-
, Cs.7xycloalkyl-C1.¢ alkyl-, (heteroaryl c¢6 5-10 canh)-Ci-6 alkyl-, va (heteroxycloalkyl c6
4-10 canh)-Ci-s alkyl- ctia RE mdi nhém tiy ¥ duge thé bing 1, 2,3, 4, 5, 6, 7, hogc 8 nhém
thé RC dugc chon mot cach doc lap;

mdi R, RY, R, va R% doc 1ap duge chon tir H, Ci alkyl, Ci. haloalkyl, Ca-6
alkenyl, C2-6 alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl
¢6 4-10 canh, Cs.10 aryl-Ci.6 alkyl-, C37 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, trong do Ci- alkyl, Ca- alkenyl,
Ca.¢ alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-C1.¢ alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-
. va (heteroxycloalkyl c6 4-10 canh)-Cr.6 alkyl- cia R, R, R, va R% mdi nhom tuy ¥
duoc thé bing 1, 2, 3, 4, 5, 6, 7, hodc 8 nhém thé R® duge chon mot cach doc 18p;

hoic, R% vi R% bt ky dugc gin vao cing mdt nguyén tir N, cing v6i nguyén tr N
ma chung dugc gfm vao0, tao thanh nhém heteroaryl ¢6 5 hodc 6 canh hoic heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh, trong 6 nhom heteroaryl c6 5 hodc 6 canh hodc heteroxycloalkyl
c6 4, 5, 6, hodc 7 canh ndy tiy ¥ dugc thé bang 1,2, 3, 4, 5, 6, 7, hogc 8 nhém thé RC dugc

chon mdt cach dgc 1ap;
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mdi Re® doc 1ap dugc chon tir H, OH, CN, Ci.6 alkyl, Ci.6 alkoxy, Ci-6 haloalkyl, Ci-
¢ haloalkoxy, Ca-6 alkenyl, Ca.¢ alkynyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Cis alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R va Re6 doc 1ap duge chon tir H, Ci.6 alkyl, Ci-6 alkoxy, Ci.6 haloalkyl, Ci-
haloalkoxy, Ca.¢ alkenyl, Ca.s alkynyl, Cs.10 aryl, C3-7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cs-10 aryl-Ci.s alkyl-, C3.7 xycloalkyl-C1.¢ alkyl-, (heteroaryl
¢6 5-10 canh)-C1.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-;

mdi R va Ri¢ doc 1ap duge chon tir H, Ci6 alkyl, Ci-¢ haloalkyl, Cz.6 alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh,
Ce.10 aryl-Ci.¢ alkyl-, Cs.7 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi Ri6 va R¥6 doc 14p duge chon tir OH, Ci. alkoxy, va Ci.¢ haloalkoxy;

hoic bt ky Ri¢ va RE duge gin vao cung mdt nguyén tir B, cung vdi nguyén tir B
ma chung dugce ga"ln vio, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tuy y dugce thé
béng 1, 2, 3, hodc 4 nhom thé doc lap dugc chon tir Ci-6 alkyl va Ci-6 haloalkyl;

mbi RC doc 14p dugc chon tir H, D, halo, CN, NOy, SFs, Ci. alkyl, Ci- alkoxy, Ci.
¢ haloalkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, C3-7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci. alkyl-, C3.7 xycloalkyl-Ci. alkyl-, (heteroaryl
¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl; va

mdi RM ddc 14p duge chon tir H, D, OH, NO2, CN, halo, Ci-6 alkyl, Ca.¢ alkenyl, Co.
¢ alkynyl, Ci.¢ haloalkyl, xyano-Ci.¢ alkyl, HO-Ci-6 alkyl, C1.¢ alkoxy-Ci.s alkyl, Ce-10 aryl,
C3.7 xycloalkyl, heteroaryl cé 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Cis
alkyl-, Cs.7 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-C1.6 alkyl-, (heteroxycloalkyl
¢6 4-10 canh)-C1.6 alkyl, Cis alkoxy, Ci- haloalkoxy, amino, Ci- alkylamino, di(Ci-
alkyl)amino, thio, Ci- alkylthio, Ci- alkylsulfinyl, Cis alkylsulfonyl, carbamyl, Ci-¢
alkylcarbamyl, di(C1. alkyl)carbamyl, carboxy, Ci-6 alkylcarbonyl, Ci.4 alkoxycarbonyl,
C1.¢ alkylcarbonylamino, Ci-6 alkylsulfonylamino, aminosulfonyl, C1.¢ alkylaminosulfonyl,
di(C1.s alkyl)aminosulfonyl, aminosulfonylamino, Ci-¢ alkylaminosulfonylamino, di(Ci-s
alkyl)aminosulfonylamino, aminocarbonylamino, Cis alkylaminocarbonylamino, va

di(C1-6 alkyl)aminocarbonylamino.
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Ciing cAn hiéu rﬁng mot sb dic diém nhét dinh cia sang ché, dé rd rang, duoc md
t4 trong bbi canh cua cac phuong 4n riéng biét, cling ¢6 thé duge cung cip két hop trong
mot phuong an duy nhét. Nguoc lai, cac dic diém khac nhau cua sang ché, n6i mot cach
ngin gon, dugc md ta trong ngir cinh cia mdt phuong 4n duy nhét, ciing c6 thé duoc cung
cAp riéng biét hodc trong bét ky t6 hop con thich hop nao.

Tai céc vi tri khac nhau trong ban md ta nay, cc nhom thé lién két hoéa tri hai dugc
mo ta. Muc dich cu thé 1a mdi nhom thé lién két héa tri hai bao gém ca dang tién va lui cua
nhém thé lign két. Vi du, -NR(CR'R")a- bao gdm -NR(CR'R")a- va -(CR'R"):NR-. Khi c4u
trlic 10 rang yéu ciu cé nhém lién két, cac nhém bién Markush duge liét ké cho nhém d6
dugc hiéu 1a cac nhém lién két.

Thuét ngit “n-canh” trong d6 n 1a mot s6 nguyén thuong mo ta sb nguyén tir tao
vong trong mot gbc ma s6 nguyén tir tao vong 1a n. Vi du, piperidinyl 1a vi du v& vong
heteroxycloalkyl ¢6 6 canh, pyrazolyl 1a vi dy vé vong heteroaryl 5 canh, pyridyl 1a mot vi
du vé vong heteroaryl c¢6 6 canh, va 1,2,3,4-tetrahydro- naphtalen la vi du vé nhom
xycloalkyl ¢6 10 canh.

Nhu dugc sir dung ¢ ddy, cum tir "dugc thé mot cach tuy y" ¢6 nghia 1a khdng dugc
thé hoac dugc thé. Cac nhém thé dugc chon mdt cach doc lap va su thé c6 thé & bat ky vi
tri nao c6 thé tiép can dugc vé& mit héa hoc. Nhu dugc sir dung & day, thudt ngi “duoc thé”
¢6 nghia 12 nguyén tir hydro b loai bé va dugc thay thé bing nhém thé. Mot nhém thé héa
tri hai don nhat, vi du, oxo, c6 thé thay thé cho hai nguyén tit hydro. Cén phai hiéu ring sy
thé & nguyén tir nht dinh bi gioi han béi hoa tri.

Nhu dugce st dung & day, cum tir “mbi 'nhém bién' dc 1ap dugc chon tir” c6 nghia
vé co ban giéng nhu trong d6 “tai mai 14n xut hién 'nhém bién' dugc chon tir."

Xuyén subt cac dinh nghia, thuat nglt “Co.m” chi khoang bao gdm céc diém du cudi,
trong d6 n va m la cac s6 nguyén va cho biét s6 luong nguyén tir cacbon. Cac vi du bao
gém C1.3, Ci4, Ci-6, va cdc nhom tuong tu.

Nhu duge sit dung & day, thuét ngit “Cn.m alkyl”, duoc sit dung mot minh hodc két
hop v6i cac thudt ngit khic, dung dé chi nhém hydrocacbon béo hoa c6 thé 1a mach thing
hodc mach nhénh, c6 n dén m cacbon. Vi du v& cac gbc alkyl bao gbm, nhung khong gidi
han & cac nhém héa hoc nhu metyl (Me), etyl (Et), n-propyl (n-Pr), isopropyl (iPr), n-butyl,
tert-butyl, isobutyl, sec-butyl; cac chét ddng déng cao hon nhu 2-metyl-1-butyl, n-pentyl,

* 3-pentyl, n-hexyl, 1,2,2-trimetylpropyl, va cac gdc tuong tu. Theo mot s6 phuong 4n, nhom
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alkyl chra tir 1 dén 6 nguyén t cacbon, tir 1 dén 4 nguyén tir cacbon, tir 1 dén 3 nguyén
ttr cacbon hodc 1 dén 2 nguyén tit cacbon.

Nhu dugce st dung & day, “Ca-m alkenyl” dung dé chi nhém alkyl ¢6 mot hodc nhiéu
lién két cacbon-cacbon kép va con dén m cacbon. C4c nhom alkenyl vi du bao gdm, nhung
khong gi6i han &, etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, va cac nhom
trong ty. Theo mot sb phuong 4an, géc alkenyl chua tur 2 dén 6, 2 dén 4, hoic 2 dén 3
nguyén tir cacbon.

Nhu duge st dung ¢ dy, “Co-m alkynyl” dang dé chi nhom alkyl c6 mot hodc nhiéu
lién két ba cacbon-cacbon va c6 n dén m nguyén ti cacbon. Céc nhém alkynyl vi du bao
gbm, nhung khong gidi han 6, etynyl, propyn-1-yl, propyn-2-yl, va cidc nhom tuong tu.
Theo mdt sb phuong 4n, gbc alkynyl chia tir 2 dén 6, 2 dén 4, hodc 2 dén 3 nguyén tir
cacbon.

Nhu dugc st dung & ddy, thut ngit “Cn.m alkoxy”, duge st dung mot minh hodc két
hop véi cac thuat ngit khac, dung dé chi nhém c6 cong thirc -O-alkyl, trong d6 nhom alkyl
¢6 tir n dén m cacbon. Cac nhom alkoxy vi du bao gbm, nhung khong gidi han 6, metoxy,
etoxy, propoxy (vi du, n-propoxy va isopropoxy), butoxy (vi dy, n-butoxy va tert-butoxy),
va cac nhom tuong tu. Theo mot s6 phuong 4n, nhom alkyl ¢ tir 1 dén 6, 1 dén 4, hoic 1
dén 3 nguyén tir cacbon.

Nhu duge sir dung & day, thuat ngir “amino” dung dé chi nhém c6 cong thirc —NHo,.

Nhu dugc st dung & ddy, thuét ngit “aryl”, duge su dung mdt minh hodc két hop
vé6i cac thuat ngit khac, dung dé chi nhém hydrocacbon thom, c6 thé 1a nhém mot vong
hotic da vong (vi du, c6 2, 3 hodc 4 vong ngung tu). Thuét ngit “Cnm aryl” dung dé chi
nhom aryl c6 tir n dén m nguyén t& cacbon trén vong. Cac nhom aryl bao gbm, vi du,
phenyl, naphtyl, anthraxenyl, phenanthrenyl, indanyl, indenyl, va cdc nhom tuong ty. Theo
mdt s6 phwong 4n, cac nhom aryl c6 tr 5 dén 14 nguyén tit cacbon. Theo mot s6 phuong
an, nhom aryl co tir 5 dén 10 nguyén tir cacbon. Theo mot s6 phuong 4n, nhom aryl 1a
phenyl hodc naphtyl. Theo mot s6 phurong 4n, aryl 1 phenyl.

Nhu duogc sir dung & ddy, "halo" dung dé chi F, Cl, Br hodc I. Theo mot sb phuong
4n, halo 1a F, Cl hodc Br. Theo mt sb phuong 4n, halo 1a F hodc Cl. Theo mdt sb phuong
4n, halo 12 F. Theo mét s6 phuong én, halo 1a CL.

Nhu duge st dung & day, “Cnm haloalkoxy” dung dé chi nhém c6 cong thitc —O-

haloalkyl c6 tir n dén m nguyén tir cacbon. Cac nhém haloalkoxy vi du bao gdm OCF; va
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OCHF». Theo mdt s6 phurong 4n, nhom haloalkoxy chi dugc flo hoa. Theo mdt $6 phuong
an, nhom alkyl c6 tur 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu duge sir dung & day, thuit ngir “Cam haloalkyl”, dugc si dung mot minh hodc
két hop voi cac thuét ngit khéc, ding dé chi nhém alkyl ¢6 tir mot nguyén tir halogen dén
2s+1 nguyén ti halogen co thé gidng hoic khic nhau, trong d6 “s” 1a s6 nguyén tir cacbon
trong nhom alkyl, trong d6 nhém alkyl c6 n dén m nguyén tir cacbon. Theo mot sd phuong
an, nhom haloalkyl chi dugc flo héa. Theo mot s6 phuong an, nhom alkyl co tir 1 dén 6, 1
dén 4, hoic 1 dén 3 nguyén ti cacbon. Vi du nhém haloalkyl bao gdm CF3, CoFs, CHF,,
CH,F, CCl3, CHCl,, C2Cls va cac nhom tuong tu.

Nhu dugce sir dung & day, thuét ngit “Cam alkylamino” dung dé chi nhém c6 cong
thirc -NH(alkyl), trong d6 nhém alkyl ¢6 tirn dén m nguyén ti cacbon. Theo mot s6 phuong
an, nhom alkyl c6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu duge st dung ¢ ddy, thuat ngit “Co-m alkoxycacbonyl” dung dé chi nhém co
cdng thirc -C(0)0-alkyl, trong d6 nhém alkyl co tir n dén m nguyén tir cacbon. Theo mot
s6 phuong 4n, nhom alkyl c6 tir 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tir cacbon.

Nhu duge st dung & day, thut ngit “Cn-m alkylcarbonyl” dung dé chi nhom c6
cong thirc -C(O)-alkyl, trong d6 nhém alkyl c6 tir n dén m nguyén tir cacbon. Theo mot sd
phuong an, nhom alkyl co tur 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu duogc st dung & ddy, thut ngit “Cnm alkylcarbonylamino” dung dé chi nhém
¢6 cong thirc -NHC(O)-alkyl, trong d6 nhém alkyl ¢6 tir n dén m nguyén tir cacbon. Theo
mot s phuong 4n, nhom alkyl c6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu dugc st dung & dy, thuat ngit “Cam alkoxycarbonylamino” dung dé chi nhém
¢6 cong thirc -NHC(0)O(Cn-m alkyl), trong d6 nhém alkyl ¢6 tirn dén m nguyén tir cacbon.
Theo mot sd phuong 4n, nhom alkyl c6 tur 1 dén 6, 1 @n 4, hoic 1 dén 3 nguyén ti cacbon.

 Nhu duogc sit dung & day, thuit ngit “C n.m alkylsulfonylamino” dung dé chi nhém
¢6 cong thirc -NHS(O), -alkyl, trong d6 nhém alkyl c6 tirn dén m nguyén tir cacbon. Theo
mot sd phuong an, nhom alkyl c6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu duogc sit dung & day, thuat ngir “aminosulfonyl” dung dé chi nhom c6 cong
thic -S(O)2NHo.

Nhu duge st dung & ddy, thudt nglt “Cam alkylaminosulfonyl” dung dé chi nhém
6 cong thirc -S(0)2NH(alkyl), trong d6 nhém alkyl c6 tirn dén m nguyén tir cacbon. Theo

mot s& phuong 4n, nhom alkyl c6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.
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Nhu duoc st dung & day, thuat ngit “di(Com alkyl)aminosulfonyl” ding dé chi nhém
c6 cong thic -S(0):N(alkyl),, trong do mdi nhém alkyl doc 14p co6 n dén m nguyén tir
cacbon. Theo mot sé phuong 4n, m&i nhom alkyl doc 1ap c6 tir 1 ¢én 6, 1 dén 4, hodc 1
dén 3 nguyén tir cacbon.

Nhu dugce sir dung & day, thuat ngit “aminosulfonylamino” ding dé chi nhom c6
cong thitc -NHS(O)NHo.

Nhu duoc st dung & dy, thuat ngit “Cn.m alkylaminosulfonylamino” ding dé chi
nhém c6 cdng thirc -NHS(O):NH(alkyl), trong d6 nhém alkyl ¢6 tir n dén m nguyén tir
cacbon. Theo mot sd phurong 4n, nhom alkyl 6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén
tir cacbon.

Nhu duge st dung & day, thuat ngit “di(Camalkyl)aminosulfonylamino” dung dé chi
nhém c6 cong thirc -NHS(O):N(alkyl),, trong do mdi nhém alkyl doc 14p c6 n dén m
nguyén tir cacbon. Theo mot s6 phuong 4n, mdi nhom alkyl doc 1ap c6 tir 1 dén 6, 1 dén 4,
hodc 1 dén 3 nguyén tir cacbon.

Nhu dugc sir dung & day, thuat ngit “aminocarbonylamino”, dugc stir dung mt minh
hoic két hop véi cac thut ngit khac, ding dé chi nhém c6 cdng thirc -NHC(O)NHo.

Nhu duoc st dung & ddy, thuat ngit “Cn-m alkylaminocarbonylamino” dung dé chi
nhém c6 cdng thirc -NHC(O)NH(alkyl), trong d6 nhom alkyl co tr n dén m nguyén tir
cacbon. Theo mdt s phuong 4n, nhom alkyl c6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén
tr cacbon.

Nhu dugce st dung & day, thuat ngit “di(Cn-m alkyl)aminocarbonylamino” dung dé
chi nhém c6 cong thitc -NHC(O)N(alkyl), trong do mdi nhom alkyl doc 1ap c6 n dén m
nguyén tir cacbon. Theo mot sd phuong én, mdi nhém alkyl ddc 14p co tir 1 dén 6, 1 dén 4,
hodc 1 dén 3 nguyén tir cacbon.

Nhu dugc st dung & ddy, thuat ngit “Co-m alkylcarbamyl” dung dé chi nhém c6 cong
thie -C(O)-NH(alkyl), trong d6 nhom alkyl c¢6 tirn dén m nguyén t cacbon. Theo mot sd
phuong 4n, nhém alkyl 6 tir 1 dén 6, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.

Nhu dugc sir dung ¢ déy, thuat ngit "thio" & cap dén mot nhom cong thire -SH.

Nhu duge st dung & day, thuat ngit “Co-m alkylthio” dung dé chi nhom c6 cong thirc
-S-alkyl, trong d6 nhom alkyl c6 tir n dén m nguyén t&r cacbon. Theo mot s6 phuong 4n,

nhom alkyl c6 tu 1 déne, 1 dén 4, hoic 1 dén 3 nguyén tir cacbon.
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Nhu duge st dung & ddy, thuat ngit “Ch.m alkylsulfinyl” dung dé chi mot nhém c6
cdng thire -S(O)-alkyl, trong d6 nhém alkyl ¢6 tir n dén m nguyén tir cacbon. Theo mot s6
phuong an, nhém alkyl ¢6 tir 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tir cacbon.

Nhu dugce st dung & day, thuat ngit “Cn-m alkylsulfonyl” dung dé chi nhém c6 cong
thirc -S(O)2-alkyl, trong d6 nhom alkyl c6 tir n dén m nguyén tir cacbon. Theo mot sb
phuong 4n, nhém alkyl ¢6 tir 1 dén 6, 1 dén 4, hodc 1 dén 3 nguyén tir cacbon.

Nhu duge sit dung & déy, thuat ngit “carbamyl” cho nhém c6 cong thirc —C(O)NH..

Nhu duge sit dung & ddy, thuat ngit “cacbonyl”, duge sir dung mdt minh hodc két
hop véi cac thudt ngit khac, ding dé chi nhém -C(O)-.

Nhu dugce str dung & day, thuét ngir “xyano-Ci.¢ alkyl” dung dé chi nhom c6 cong
thirc -(C1.¢ alkylen)-CN.

Nhu dugc st dung & dy, thuat ngir “HO-Ci.¢ alkyl” dung dé chi nhém c6 cong thirc
-(C1-¢ alkylen)-OH.

Nhu dugc st dung & ddy, thuat ngir “HO-Ci3 alkyl” dung dé chi nhém c6 cong thirc
-(C1-3 alkylen)-OH.

Nhu dugce st dung & ddy, thuét ngit “Ci.s alkoxy-Ci-¢ alkyl” dung dé chi nhém c6
cdng thire -(C1-s alkylen)-O(Ci-3 alkyl).

Nhu duge st dung & ddy, thuat ngit “Ci.¢ alkoxy-Ci3 alkyl” dung dé chi nhém c6
cdng thirc -(Ci-¢ alkylen)-O(Ci-3 alkyl).

Nhu duge st dung & day, thudt ngit "cacboxy" dung dé chi nhém c6 cong thirc -
C(O)OH.

Nhu duge st dung & ddy, thudt ngit “di(Com-alkyl)amino” dung dé chi nhém c6
cong thirc -N(alkyl),, trong d6 hai nhém alkyl mdi nhém ddc 13p c6 n dén m nguyén tir
cacbon. Theo mot sé phuong 4n, m3i nhém alkyl doc 1ap 6 tir 1 dén 6, 1 dén 4, hodc 1
dén 3 nguyén tir cacbon.

Nhu duge st dung & day, thuat ngit “di(Cnm-alkyl)carbamyl” dung dé chi nhém c6
cong thirc —C(O)N(alkyl)z, trong d6 hai nhom alkyl mdi nhém ddc 14p c6 n dén m nguyén
&t cacbon. Theo mot s phuong 4n, m3i nhom alkyl doc 14p c6 tir 1 dén 6, 1 dén 4, hogc 1
dén 3 nguyén tir cacbon.

Nhu duoc st dung & day, thuat ngit “aminocarbonyloxy” dung dé chi nhém c6 cong

thirc -OC(O)NHo.
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Nhu dugc st dung & ddy, thuat ngit “Ci-3 alkylcarbonyloxy” dung dé chi mdt nhém
c6 cong thuc -OC(0)(Ci-3 alkyl).

Nhu duge st dung & ddy, thuat ngit “Ci3 alkylaminocarbonyloxy” dung dé chi
nhém cong thirc -OC(O)NH(C1-3 alkyl).

Nhu duge st dung & déy, thuat ngit “di(Ci-3 alkyl)aminocarbonyloxy” ding dé chi
nhém c6 cdng thirc -OC(O)N(C1-3 alkyl), trong d6 hai nhém alkyl, mdi nhém ddc 1ap 6
1 dén 3 nguyén t cacbon.

Nhu duge st dung & day, “xycloalkyl” dung dé chi cac hydrocacbon mach vong
khong thom bao gbm cac nhom alkyl va alkenyl dugc dong vong. Cac nhom xycloalkyl c6
thé bao gdm cac nhém mot hodc da vong (vi dy, ¢62,3 hoic 4 vong ngung tu), vong x08n
va vong co ciu ndi (v du, nhém bixycloalkyl c6 cAu ndi). Cac nguyén tir cacbon tao vong
ctua nhom xycloalkyl co thé tay y dugc thé bang oxo hogc sulfido (vi du, C(O) or C(S)).
Ciing duoc bao gbm trong dinh nghia vé xycloalkyl 13 cac gbc c¢6 mot hodc nhiéu vong
thom duoc ngung tu (f1zc la c6 li€n két chung véi) voi vong xycloalkyl, vi dy, cac dan xuét
benzo hodc thienyl cla xyclopentan, xyclohexan, va cac gbc tuong tw. Nhom xycloalkyl
¢6 chira vong thom ngung tu ¢ thé dugc gin qua nguyén tir tao vong bét ki ké ca nguyén
tir tao vong cia vong thom dugc ngung tu nay. Nhom xycloalkyl ¢6 théc63,4,5,6,7,8,
9,10, 11, 12, 13 hoic 14 cacbon tao vong (tc la Cs.14). Theo mot sd phuong 4n, xycloalkyl
13 Cs.14 xycloalkyl mot vong hodc hai vong. Theo mot s6 phuong 4n, xycloalkyl 12 Cs.7
xycloalkyl mét vong. Theo mot s6 phuong an, xycloalkyl 14 Cs.7xycloalkyl mot vong. Theo
mdt s6 phuong 4n, xycloalkyl 12 Cs-10 xycloalkyl vong xo#n hogc ¢6 ciu nbi (vi du, nhém
bixycloalkyl ¢ ciu ndi). Cac nhém xycloalkyl vi du bao gbm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl, xyclohexadienyl,
xycloheptatrienyl, norbornyl, norpinyl, norcarnyl, cuban, adamantan, bixyclo[1.1.1]pentyl,
bixyclo[2.1.1]hexyl, bixyclo[2.2.1]heptanyl, bixyclo[3.1.1]heptanyl,
bixyclo[2.2.2]octanyl, spiro[3.3]heptanyl, va c4ac nhom tuong ty. Theo mot s6 phuong 4n,
xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.

Nhu duge st dung & day, “di vong” dung dé chi di vong thom mot vong hodc da
vong (vi dy, ¢6 2, 3 hodc 4 vong ngung tu) co it nhit mot thanh phan vong 1a nguyén tir
khac loai dugc chon tir N, O, S va B, trong d6 N tao vong bét ky tuy y l1a nhém N-oxit.
Theo mdt s6 phuwong 4n, vong heteroaryl ¢6 1, 2, 3 hoidc 4 thanh phén vong 13 nguyén tir

khéc loaithanh phﬁn vong 1a nguyén tir khéc loai déc 1ap duge chon tr N, O, S va B. Theo
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mot s6 phuong 4n, N tao vong bét ky trong gbc heteroaryl c6 thé 1a N-oxit. Theo mdt s6
phuong 4n, heteroaryl 14 heteroaryl mot vong hogc hai vong ¢6 5-10 canh c6 1, 2, 3 hodc
4 thanh phﬁn vong 1a nguyén ti khac loai doc lap dugc chon tir N, O, S va B. Theo mot sb
phuong 4n, heteroaryl 1a heteroaryl mét vong, hai vong, hodc heteroaryl ba vong c¢6 5-14
canh c6 1, 2, 3 hodc 4 thanh phi‘m vong 13 nguyén tir khac loai doc 14p duge chon tr N, O
va S. Theo mét s phuong 4n, hetearyl 1a hetearyl mot vong hodc hai vong c6 5-10 canh
c6 1, 2, 3 hoic 4 thanh ph?m vong 1a nguyén tir khac loai doc 1ap dugc chon tt N, O va S.
Theo mot sé phurong 4n, hetearyl 13 hetearyl mt vong c6 5-6 canh c6 1 hogc 2 thanh phan
vong 12 nguyén tir khac loai dc lap dugc chon tir N, O, S va B. Theo mot sd phuong 4n,
heteroaryl 13 vong heteroaryl ndm canh hodc sau canh. Theo mdt sb phuong an, nhém
heteroaryl chira tir 3 dén 14, 4 dén 14, 3 dén 7, hotic 5 dén 6 nguyén t tao vong. Theo mot
sd phuong 4n, nhom heteroaryl ¢6 1 dén 4 nguyén tir khac loai tao vong, 1 dén 3 nguyén
tir khac loai tao vong, 1 dén 2 nguyén tir khac loai tao vong hodc 1 nguyén tir khic loai tao
vong. Khi nhém heteroaryl chira nhidu hon mdt thanh phin vong 1 nguyén tir khac loai,
cac nguyén tur khach loai c6 thé 1a giéng nhau hodc khac nhau. Céc nhom heteroaryl vi du
bao gém, nhung khong gidi han &, pyridin, pyrimidin, pyrazin, pyridazine, pyrol, pyrazol,
azolyl, oxazol, isoxazol, thiazol, isothiazol, imidazol, furan, thiophen, triazol, tetrazol,
thiadiazol, quinolin, isoquinolin, indol, benzothiophen, benzofuran, benzisoxazol,
imidazo[1, 2-b]thiazol, purin, triazin, thieno[3,2-b]pyridin, imidazo[1,2-a]pyridin, 1,5-
naphtyridin, 1 H-pyrazolo[4,3-b]pyridin va cac nhom tuong tu.

Heteroaryl c6 nim canh 1a nhém heteroaryl c6 nam nguyén tr tao vong, trong do
mot hodc nhiéu (vi du, 1, 2, hodc 3) nguyén tir tao vong nay doc 14p duogc chon tir N, 0,S
hodc B. Cac vong heteroaryl c6 nim canh 14y 1am vi du thienyl, furyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3-
thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-
triazolyl, 1,3,4-thiadiazolyl, 1,3,4-oxadiazolyl va 1,2-dihydro-1,2-azaborin.

Heteroaryl c6 sau canh 12 nhém heteroaryl v&i vong sau nguyén tir tao vong trong
d6 mot hoac nhiéu (vi du, 1, 2, hogc 3) nguyén tir tao vong nay doc 1ap dugc chon tr N, O,
S hoic B. Céc vong heteroaryl ¢6 sau canh 14y 1am vi du 1a pyridyl, pyrazinyl, pyrimidinyl,
triazinyl va pyridazinyl.

Nhu duge st dung & day, “heteroxycloalkyl” dung dé chi cac di vong mdt vong

hodc da vong co it nhét mot vong khong thom (bdo hoa hodc khong bdo hoa mot phan),
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trong d6 mot hodc nhiéu nguyén tir cacbon tao vong dugc thay thé bang nguyén tir khéac
loai dugc chon tir N, O, S va B, va trong d6 cac nguyén tir cacbon va nguyén tir khéc loai
tao vong co thé tuy y dugc thé bing mot hoic nhiéu nhém oxo hodc sulfua (vi du, C(O),
S(0), C(S), hoic S(O), v.v.). Cac nhom heteroxycloalkyl bao gbm cac hé mot vong hodc
da vong (vi dy, c6 2, 3, hodc 4 vong ngung tu). Heteroxycloalkyl bao gdm cac nhém
heteroxycloalkyl mt vong hodc da vong co 3-14- hodc 4-14- hodc 3-12- hodc 4-12-, hodc
3-10-, ho#ic 4-10- hoic 3-7- hodc 4-7- hogc 5-6 canh. Cac nhom heteroxycloalkyl cling co
thé bao gébm céc vong xo#n hoic cic vong c6 cu ndi (vi du, vong biheteroxycloalkyl c6
cAu ndi c6 5-14 canh tuy y dugc thé bang 0 dén 2 nguyén tir khac loai khac doc 1ap dugc
chon tir N, O, S va B). Nhom heteroxycloalkyl c6 thé dugc gin qua nguyén tir cacbon tao
vong hodc nguyén tir khéac loai tao vong. Theo mot s6 phuong 4n, nhom heteroxycloalkyl
chiza tir 0 dén 3 lién két doi. Theo mot s& phuong 4n, nhém heteroxycloalkyl chira tir 0 dén
2 lién két doi.

Ciing dugc bao gbm trong dinh nghia v& heteroxycloalkyl 1a cac gdc c6 mdt hodc
nhiéu vong thom dugc ngung tu (tikc la c6 lién két chung véi) v6i nhan di vong khong
thom, vi du, céac din xuit benzo hodc thienyl cua piperidin, morphin, azepin, v.v.. Nhom
heteroxycloalkyl c¢6 chira vong thom ngung tu c6 thé dugc gin qua nguyén tir tao vong bét
ky k& ca nguyén tir tao vong cta vong thom ngung tu. Theo mot sd phuwong 4n, nhém
heteroxycloalkyl chira 3 dén 14 nguyén ti tao vong, 4 dén 14 nguyén tir tao vong, 3 dén 7
nguyén tir tao vong, hodc 5 dén 6 nguyén tir tao vong. Theo mot s6 phuong 4n, nhém
heteroxycloalkyl co6 1 dén 4 nguyén tt khac loai, 1 dén 3 nguyén t& khac loai, 1 dén 2
nguyén tir khic loai hogc 1 nguyén tir khéc loai. Theo mdt sé phuwong 4n, heteroxycloalkyl
13 heteroxycloalkyl mot vong c6 4-6 canh c6 1 hodc 2 nguyén t khac loai doc 14p duoc
chon tu N, O, S va B va c6 mot hodc nhiéu thanh phﬁn vong dugc oxy hoéa. Theo mot sb
phuong an, heteroxycloalkyl 1a heteroxycloalkyl mdt vong hodc hai vong c6 4-10 canh cé
1, 2, 3 ho#c 4 nguyén tir khac loai doc 1ap dugc chon tir N, O, S va B va ¢6 mot hodc nhiéu
thanh phan vong bi oxy hoa.

Céac nhom heteroxycloalkyl vi du bao gbm pyrolidin-2-on, 1,3-isoxazolidin-2-on,
pyranyl, tetrahydropyran, oxetanyl, azetidinyl, morpholino, thiomorpholino, piperazinyl,
tetrahydrofuranyl,  tetrahydrothienyl, piperidinyl,  pyrolidinyl, isoxazolidinyl,
isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidinyl, imidazolidinyl, azepanyl,

benzazapen, 1,2,3,4-tetrahydroisoquinolin, azabixyclo[3.1.0]Thexanyl,
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diazabixyclo[3.1.0]hexanyl, oxabixyclo[2.1.1]hexanyl, azabixyclo[2.2.1]heptanyl,
diazabixyclo[2.2.1]Theptanyl, azabixyclo[3.1.1]heptanyl, diazabixyclo[3.1.1]heptanyl,
azabixyclo[3.2.1]octanyl, diazabixyclo[3.2.1]octanyl, oxabixyclo[2.2.2]octany]l,

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

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

diazaspiro[4.5]decanyl, diazaspiro[4.4]nonanyl, oxa-diazaspiro[4.4]nonanyl va cidc nhom
tuong tu.

Nhu duge st dung & day, “Co-p xycloalkyl-Ch.m alkyl-” dung dé chi nhém c6 cong
thtre xycloalkyl-alkylen-, trong d6 xycloalkyl co tir o dén p nguyén tir cacbon va nhom lién
két alkylen c6 n dén m nguyén tir cacbon.

Nhu duge st dung & diy “Co-p aryl-Comalkyl-" dung dé chi nhom c6 cong thirc aryl-
alkylen-, trong d6 aryl c6 tir o dén p nguyén t cacbon va nhom lién két alkylen c6 n dén
m nguyén tir cacbon.

Nhu duge sir dung & day, "heteroaryl-Cr.m alkyl-" dung dé chi nhém c6 cong thirc
1a heteroaryl-alkylen-, trong d6 nhom lién két alkylen c6 n dén m nguyén t cacbon.

Nhu duoc st dung & dy “heteroxycloalkyl-Cnm alkyl-” ding dé chi nhém c6 cong
thirc 13 heteroxycloalkyl-alkylen-, trong d6 nhom lién két alkylen c6 n dén m nguyén tt
cacbon.

Tai mot s vi tri nhét dinh, cac dinh nghia hodc phuong an @& cap dén cac vong cu
thé (vi du, vong azetidin, vong pyridin, v.v.). Trir khi c6 chi dinh khéc, cac vong nay co
thé dugc gin vao thanh phan vong bat ky véi diéu kién khong vuot qua hoa tri clia nguyén
tir. Vi du, mot vong azetidin ¢ thé dugc gén & bat ky vi tri ndo cia vong, trong khi mot
vong pyridin-3-yl dugc gén & vi tri 3.

Nhu dugc sit dung & dy, thuat ngit "oxo" dung dé chi nguyén tir oxy (tirc 13, =O)
nhu mot nhém thé hoa tri hai, tao thanh nhém cacbonyl khi gén véi cacbon (vi dy, C=0
hoic C(0O)), hodc gin véi nguyén tir khac loai nito hogc luu huynh tao thanh nhém nitroso,

sulfinyl ho#c sulfonyl.
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Nhu duge sir dung & ddy, thut ngit “ddc 14p duge lua chon tir” c6 nghia la mdi 1an
xuét hién cia nhém bién hoc nhém thé, vi du, RM hogc RA, doc 1ap dugc chon tai mdi lan
xuét hién tir danh sach 4p dung.

Céc hop chét duge mo ta & day c6 thé khong dbi xtng (vi dy, c6 mot hodic nhiéu
tam 1ap th&). T4t ca cdc chét ddng phan 14p thé, nhu cac chat ddng phan doi anh va cac chét
ddng phan khong dbi quang, déu dugc du dinh thuge sang ché trir khi c6 chi dan khac. Cac
hop chét theo sang ché chira cac nguyén ti cacbon dugc thé khong ddi ximg c6 thé dugc
phan 1ap & dang c6 hoat tinh quang hoc hogc dang triét quang. Phuong phéap diéu ché cac
dang c6 hoat tinh quang hoc tir vt liéu ban d4u khéng c6 hoat tinh quang hoc da dugc biét
dén trong linh vuc ndy, nhu béng cach phan giai hdn hop triét quang hogc bing cach tong
hop chon loc 14p thé. Nhidu dong phan hinh hoc ctia olefin, c4c lién két d6i C=N, va nhitng
chét twong tu cling c6 thé c6 mit trong cac hop chit dugc mo ta & day, va tAt ca cac dong
phan bén nhu vay duge bao gOm trong séng ché. C4c dong phan hinh hoc cis va trans clia
cac hop chét theo sang ché duge md ta va co thé dugc phan lap dudi dang hdn hop ctia cac
ddng phan hogc dudi dang cac dang ddng phan tach biét. Theo mot s6 phuong 4n, hop chét
¢6 chu hinh (R). Theo mdt sé phuong an, hop chét c6 céu hinh (S). Cong thire (vi du, Cong
thac (I), v.v.) dugc @2 xuit & day bao gdm céc ddng phan lap thé ctia hop chit.

Viéc phan giai hdn hop triét quang cla cdc hop chét c6 thé duoc thye hién bang
phuong phap bét ky trong s6 nhiéu phuong phép da biét trong linh vyc nay. Phuong phap
vi du bao gdm tai két tinh phan doan sir dung axit phan giai bét dbi xtmg ma 13 axit hitu co
tao mudi, c6 hoat tinh quang hoc. Céc chét phén giai thich hop cho cic phuong phap tai
két tinh phan doan 13, vi du, axit c6 hoat tinh quang hoc, nhu dang D va L cua axit tartaric,
axit diaxetyltartaric, axit dibenzoyltartaric, axit mandelic, axit malic, axit lactic hodc cac
axit camphorsulfonic c6 hoat tinh quang hoc khac nhau nhu axit B-camphorsulfonic. Cac
chét phén giai khéc thich hop cho phuong phap két tinh phan doan bao gbm c4c dang tinh
khiét df‘)ng phéan lap thé cua o-metylbenzylamin (vi du, dang S va R, hoic dang tinh khiét
vé mit ddng phian khong dbi quang), 2-phenylglyxinol, norephedrin, ephedrin, N-
metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan, va dang tuong ty.

Qua trinh phén giai hdn hop triét quang ciing c6 thé dugc thuc hién bang cach rira
giai trén cft c6 chaa chit phan gidi c6 hoat tinh quang hoc (vi duy,
dinitrobenzoylphenylglyxin). Hop phin dung moi rira giai thich hop ¢6 thé dugc xac dinh

b&i ngudi co trinh d§ trung binh trong linh vuc nay.
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Céc hop chét dugc d& xudt & ddy ciing bao gdm cac dang hd bién. Cac dang hd bién
13 két qua cla s hodn déi gitta lién két don véi lién két doi lien ké cing véi sy di chuyén
ddng thoi cta proton. Cac dang hd bién bao gom cac chét ddng phan proton ma 13 c4c trang
thai proton hoa c6 cung cong thirc thyc nghiém va tdng dién tich. Vi dy, cac chit dong
phén proton bao gdm céc cip xeton - enol, cic cap amit - axit imidic, cac cap lactam -
lactim, c4c c3ip enamin - imin va cac dang vong trong d6 proton c6 thé chiém hai hoic hon
hai vi tri trong hé di vong, vi du, 1H- va 3H- imidazol, 1H-, 2H- va 4H- 1,2 4-triazol, 1H-
va 2H- isoindol, 2-hydroxypyridin va 2-pyridon, va 1H- va 2H-pyrazol. Cac dang hd bién
c6 thé ¢ trang théi can bang hoic bi chén khong gian thanh mét dang bing su thé thich
hop.

T4t ca céc hop chét va mudi duge dung clia ching c6 thé dugc tim thiy cing véi
cac chét khac nhu nude va dung moi (vi du nhu hydrat va solvat) hodc ¢6 thé duogc phan
1ap.

Theo mot sb phrong 4n, viéc diéu ché hop chét c6 thé lién quan dén viéc bb sung
axit hodc bazo dé anh huéng, vi dy, xuc tac cho phin ing mong mudn hoic tao thanh dang
mudi nhu mubi cong axit.

Theo mdt sé phuong an, hop chét dugc dé xut & day, hodc mubi cia chung, vé co
ban duoc phan lap. “V& co ban dugc phan 13p” c¢6 nghia 1a hop chit dugce tach ra it nhat 1a
mdt phin hodc dang ké khoi méi trudng ma né dugc hinh thanh hodc duge pht hién trong
do6. Viéc taich mot phén ¢c6 thé bao gbém, vi du, ché phim dugc lam giau v& c4c hop chét
duoc d& xult & day. Su tach biét dang ké c6 thé bao gdm cc ché pham chira it nhit khoang
50%, it nhét 12 khoang 60%, it nhét 1 khoang 70%, it nhat 12 khoang 80%, it nhét 12 khoang
90%, it nhét 12 khoang 95%, it nhét 1a khoang 97%, hodc it nhat khoang 99% khéi luong
cta cac hop chét dugc dé xuét & diy, hodc mudi cia ching. Cc phuong phap phén lap cac
hop chat va mubi cta chung 1a cac phuong phép thong thuong trong linh vuc nay.

Thuét ngit “hop chét” nhu dugc st dung & ddy c6 nghia la bao gdm tét ca cac dong
phan 1ap thé, d?)ng phén hinh hoc, cac chét hd bién va cac ddng vi cia cac cAu trac duge
md ta. Cac hop chét dugc x4c dinh & day theo tén hodc chu trac dudi dang mot dang hd
bién cu thé dugc du dinh bao gbm cic dang ddng phan khéc trir khi c6 quy dinh khac.

Nhu dugc st dung trong ddy, thuét ngi "mubi dugc dung" dung & chi cac hop chét,
vét liu, ché phém, va/hodc dang lidu luong ma, trong pham vi dénh gia 'y té hop 1y, thich

hop dé st dung tiép xtic véi mod cua ngudi va dong vat ma khong gy ra doc tinh qua murc,
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su kich thich, phan tng di Gmg, hoic vin d& khac hodc bién chimg, tvong xtng véi ty 18
loi ich/nguy co hop ly.

Séang ché ciing bao gbm cac mubi dugce dung cla cac hop chét dugc dé xuit & day.
Séang ché ciing bao gbm cac mudi duge dung cla cac hop chét duge @ xuit & day. Nhu
duogc st dung & day, “mubi dugce dung” ding dé chi cac din xuét ciia hop chét dugc boc
10, trong d6 hop chit gbc duge bién dbi bang cach chuyén dbi gdc axit hodc bazo hién c6
thanh dang mudi cia n6. Vi du vé mubi dugc dung bao gém, nhung khong gidi han &, mudi
khodng hodc axit hifu co cia cac gbc bazo nhu amin; mubi kidm hogc hiru co cia gdc axit
nhu axit cacboxylic; va mudi twong tw. Céc muéi dugc dung theo sang ché bao gbm cac
mubi khong ddc thong thudng cia hop chit gbc dugc tao thanh, vi dy, tir cac axit vo co
hoic hiru co khong ddc. Cac mubi dugc dung theo sang ché c6 thé dugc tong hop tir hop
chét gbc chira gdc axit hogc bazo bing cac phuong phap hoa hoc thong thudng. No6i chung,
cac mudi nhu vay cb thé dugc didu ché béng cach cho c4c dang axit hodc bazo ty do cua
c4c hop chit nay phan Gng v6i lwong ty luong cua bazo hodc axit thich hop trong nudc
hoic trong dung mdi hitu co, hodc trong hdn hop ctia ca hai; néi chung, moi trudong khong
chira nuéc nhu ete, etyl axetat, rugu (vi dy, metanol, etanol, iso-propanol, hodc butanol)
hodc axetonitril (ACN) dugc wu tién. Danh sach céc loai mudi thich hgp duge tim thy
trong Remington's Pharmaceutical Sciences, Téi ban lan tht 17, Mack Publishing
Company, Easton, Pa., 1985, trang 1418 va Journal of Pharmaceutical Science, 66, 2
(1977), m&i tai liéu nay dugc két hop & day dé tham khao dén toan bd ni dung cia né.
Quy trinh téng hop.

Nhu s& dugc danh gia cao bdi nhitng ngudi co trinh d6 trung binh trong linh vuc
nay, cac hgp chét dugc dé cap o day, bao gbm mudi va déng phan lap thé cua chung, c6
thé duoc diéu ché bang cach st dung cac k¥ thuat tdng hop hiru co da biét va co thé duge
tdng hop theo bét ky con dudng tbng hop nao c6 thé co.

Céc hop chit c6 Cong thike (T) c6 thé dugc didu ché nhu dugc thé hién trong So dd
1. C4c vét liéu ban déu thich hgp 1-1, trong d6 Y! va Y? doc 14p 1a halogen (vi dy, Cl, Br,
hogc T) hodc halogen gia (vi du, OTf hogc OMs), ¢6 thé cho duge chuyén héa thanh kim
loai dugc thé thich hop 1-2 (vi du, M! 1a B(OH), Bpin, BF:K, Sn(Bu)s, hodc Zn) dudi céac
diéu kién tiéu chuin (vi du, v6i sy c6 mat cla chét phan tmg diboron nhu
bis(pinacolato)diboron, chit xuc tac paladi, nhu diclobis(triphenylphosphin)paladi(II),

hodc bis(diphenylphosphino)feroxen]diclopaladi(Il), phtic hop véi diclometan, va bazo,
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nhu kali axetat) va sau d6 cho lién hgp véi hop chét 1-3 trong d6 Y 1 halogen (vi dy, Cl,
Br, hoic I) hodc halogen gia (vi du, OTf hodc OMs) dudi cac diéu kién Suzuki tiéu chuén
(vi du, v6i su c6 mit cua chét xuc tac paladi, nhu tetrakis(triphenylphosphin)paladi(0),
diclobis(triphenylphosphin)paladi(II), hodc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(II), phirc hop véi diclometan va bazo (vi dy,
bazo cacbonat, nhu natri cacbonat ho#c kali cacbonat)) hodc cac diéu kién Stille tiéu chuin
(vi du, v6i su c6 mat cua chét xuc tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0))
hoc cac diéu kién Negishi tiéu chudn (vi dy, v6i sy ¢6 mit cua chét xtc tac paladi(0), nhu
tetrakis(triphenylphosphin)paladi(0) hodc [1,1'-bis(diphenylphosphino)feroxen]
diclopaladi(Il)) d8 tao ra hop chat 1-4.

Chét trung gian 1-4 c6 thé dugc cho chuyén hoa thanh chét trung gian 1-5 chira diol
bang cach cho tiép xuc véi chit phan tng dé dihydroxyl hoa (vi du, osmi tetroxit va chét
oxy héa khit nhu N-metylmorpholin-N-oxit, hodc AD-mix a hoic AD-mix p). Chét trung
gian 1-5 ¢6 thé cho dugc chuyén hoa thanh kim loai dugc thé thich hop 1-6 (vi dy, M * I
B(OH),, Bpin, BF:K, Sn(Bu)s, hoic Zn) dudi cac didu kién tiéu chun (vi du, véi sy c6
mit cia chdt phan tng diboron nhu bis(pinacolato)diboron, chit xuc tac paladi, nhu
diclobis(triphenylphosphin)paladi(II), bis(diphenylphosphino)feroxen]diclopaladi(Il),
phttc hop véi diclometan, hodc Pdx(dba)s va phdi tir (nhu 2-dixyclohexylphosphino-2 ',4',
6'-tri-iso-propyl-1,1'-biphenyl) va bazo, nhu kali axetat) va sau do dugc cho lién hop véi
hop chét 1-7 trong d6 Y3 va Y’ doc 14p 1a halogen (vi du, Cl, Br hodc I) hogc halogen gia
(vi du, OTf hodic OMs) du6i cc didu kién Suzuki tiéu chudn (vi du, v6i sy c6 mt cua chét
xic  tac  paladi, nhu tetrakis(triphenylphosphin)paladi(0) ~ hodc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il), phic hop voi diclometan va bazo (vi du,
bazo cacbonat, nhu natri cacbonat hodc kali cacbonat)) hodc cac diéu kién Stille tiéu chudn
(vi dy, véi sy c6 mit cua chét xtc tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0))
hodc didu kién Negishi tiéu chuén (vi du, véi sy c6 mit cla chét xuc tac paladi(0), nhu
tetrakis(triphenylphosphin)paladi(0) hodc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il)) 2 tao ra hop chit 1-8.

Chét trung gian 1-8 c6 thé dugc cho chuyén héa thanh cc hop chét c6 Cong thire
(I) biang c4ch cho lién hop chéo v6i kim loai thich hgp R2-M (trong d6 M 1a B(OH),, Bpin,
BF;K, Sn(Bu)s, hodc Zn) dudi céc diéu kién Suzuki tiéu chuin (vi duy, v6i su c6 mit cua

chit xuc tac paladi, nhu tetrakis(triphenylphosphin)paladi(0),
98



52350 99/218

diclobis(triphenylphosphin)paladi(II), hodc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il), phic hop véi diclometan va bazo (vi du,
bazo cacbonat nhu natri cacbonat ho#c kali cacbonat)) hodc diéu kién Stille tiéu chuin (vi
du, véi sy c6 mdt cua chét xic tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0)) hoac
cac didu kién Negishi tiéu chuén (vi du, véi sy c6 mat cla chit xuc tac paladi(0), nhu
tetrakis(triphenylphosphin)paladi(0) hodc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il)). Ngoai ra, cac hop chét c6 Cong thire (I)
¢6 thé dugoe didu ché tir chit trung gian 1-8 bing céch cho phan g v6i chét 4i nhan dudi
diéu kién SNATr (vi du, bang cach gia nhiét vdi sy ¢ mat clia bazo cacbonat, nhu Cs2CO3).

Ngudi c6 trinh do trung binh trong linh vuc nay s& nhan thdy rang cac hop chét ¢o
Cong thire (I) cling c6 thé duogc difu ché bing cach dao nguge thir tu cia hai bude cubi
ciia So dd 1. Bit dAu bing chit trung gian dugc thé thich hop 1-7, trong d6 Y3 vaY’ doc
1ap 14 halogen (vi du, Cl, Br hodc I) hodc halogen gia (vi du, OTf hodc OMs), phan Gng
lién hop dé gin R? c6 thé dugc thuc hién trude khi lién hop véi chét trung gian 1-6, dé tao
ra cac hop chét c6 Cong thire ().

Sodol
RS, Y®
1
R7 R8
2 13 Y2 Y2
, thé bing s Suzuki, Stille R . R®
k1m loai R hoic Negishi dihydroxy héa RE
———=— 6 _—
R4 R | R HO R
5 RS
R5 R7 RBR HOR7 RB
1-2 14 1-5
NH,
3
Y i N
x1 NH2 NH,
Rz\Kg
. X1 R2-M XI1 /N
t}}e béng Suzuk1 Stille Suzuki, Stille
kim loai _ hotic Negishi_ ho#ic Negishi RS
—_— _—
hoac hotc R*-H R6
) RB SNAr HO O
R R
R7 R8 HOR7 R
Cong thirc I

Céc hop chét c6 Cong thire (T) c6 thé dugc diéu ché nhu trong So dd 2. B4t dau
bang 1,4-dibrombenzen 2-1 dugc thé thich hop, 1an lugt cho phan Gng véi bazo manh (vi
du, nBuLi) ¢ nhiét do thap (vi dy, -78 °C), tiép theo 1a phan tng v6i dAn xuét cha axit
cacboxylic RSC(O)-L" nhu este (metyl hogc etyl este) (vi dy, metyl trifloaxetat hodc etyl

99



52350 100/218

trifloaxetat) hodc amit Weinreb (vi dy, 2,2-diflo-N-metoxy-N-metylaxetamit), tiép theo 1a
xir Iy tai chd véi duong lugng th hai ciia bazo manh (vi dy, nBulLi) ¢ nhi¢t do thip (vi du,
-78 °C), tiép theo 1a chét 4i dién tir thir hai R¥L (trong d6 L? 1a nhém rdi chuyén thich hop
(vi du, halogen, nhu Cl, Br hodc I hodc mesylat hodc tosylat)) tao ra chét trung gian xeton
2-2. Ngudi c6 trinh do trung binh trong linh vuc k¥ thudt nay s€ hiéu ring thir tu ctia hai
budc nay co thé dugc dao ngugc va hai budc nay ciing ¢6 thé dugc thuc hién riéng biét,
timg bugc. Chét trung gian 2-2 ¢6 thé dugc halogen héa bing cach cho tiép xtic véi cac
diéu kién halogen hoa dé dua Y2 vao (vi dy, brom véi sy c6 mat cia AICl3 va gia nhiét
nhe), hodc N-halo-sucxinimit (vi du, N-bromsucxinimit) va axit sulfuric trong axit axetic &
nhiét do cao (vi du, 80 °C)) dé tao ra chét trung gian 2-3. Chét trung gian 2-3 ¢6 thé dugc
olefin hoa dé tao ra chit trung gian 2-5 dudi cac didu kién tiéu chuin cho phan ung olefin
hoéa (vi dy, diéu kién Wittig v6i ylit nhu hop chét 2-4, trong d6 Y° ¢6 thé 1a phenyl, dugc
tao ra bang cach cho mudi photphoni phén tmg véi bazo manh (vi du, n-BuLi, kali tert-
butoxit hodc NaHMDS) hodc dugc tao ra bing phuong phap tuong tu nhu phuong phip
dugc tim thiy trong Organic Letters, Vol.4, No. 10, 1671-1674, 2002 (vi du, tao
metylentriphenylphosphoran tai ché tir qué trinh phan hity trimetylsilyldiazometan dugc
xtic tac béi rhodi (I) véi su c6 mit cua triphenylphosphin va 2-propanol)). Olefin trung
gian 2-5 ¢0 thé dugc cho chuyén héa thanh cac hgp chét c6 Cong thirc (I) bang cac phurong

phép dugc néu trong So dd 1.

So do 2
P(Y%)s
Y2 J|\
\ . R7 RB
Br 1) n-BuLi, RéCO-L R”  halogen héa R ole%i-n“héa
- R6 _— RG 4 ——
Br R* 2)n-Buli, R*L2 R R
RS o) RS (@] RS
21 22 23
Y2
R Soddl
6 —_—
R l R4
5
R7 "R® R
2.5

Cong thirc I

Céc hop chét c6 Cong thire (I) ciing c6 thé dugc didu ché nhu trong So dd 3. Vit
liéu ban dau thich hgp 3-1, trong d6 Y3 12 halogen (vi dy, Cl, Br hodc I) hodc halogen gia
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(vi du, OTfhoc OMs), c6 thé dugc cho lién hop véi kim loai dugc thé thich hop R*M
(trong d6 M 1a B(OH)2, Bpin, BF3K, Sn(Bu)s, Zn hodc ZnX (trong d6 X 1a halogen nhu
iodua)) dudi diéu kién Suzuki tiéu chuén (vi du, véi su c6 mat cua chét xuc tac paladi,
nhu tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il), hodc
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II), phtrc hop véi diclometan va bazo
(vi dy, bazo cacbonat nhu natri cacbonat hogc kali cacbonat)) hodc diéu kién Stille tiéu
chuén (vi du, v6i sy c6 mit clia chét xtc tac paladi(0), nhu
tetrakis(triphenylphosphin)paladi(0)) hodc cac didu kién tiéu chudn cua Negishi (vi dy,
v6i su c6 mit cia chét xuc tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0) hoac
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) tuy y véi sw c6 mat cua phuy gia nhu
dong (I) iodua) d8 tao ra chét trung gian 3-2. Chét trung gian 3-2 sau d6 c6 thé dugc
halogen hoa bang phén (g véi chét phan tmg thich hgp dé dua halogen Y’ vao (vi dy, N-
halosucxinimit nhu N-iodosucxinimit, N-bromsucxinimit hodc N-closucxinimit). Chét
trung gian 3-3 mang halogen Y’ thich hop (vi duy, Cl, Br hodcI) ¢6 thé dugc didu ché dé
tao ra cac hop chit c6 Cong thire (I) nhu duge chi ra trong So ao 1.

So do 3
NH,
2
Ry
HaN_ Ny RZM HaN Ny halogenhéa  HpN_Ng Sodd1 X~
YOI Ty o . .
Y¥ X! Rz ~x! RZ x> y7 o
34 3-2 3-3 HO R*
RS
HO Tge
Cong thirc I

Céc hop chét c6 cong thire (I) trong d6 R* 1a amit hodc di vong cling ¢6 thé dugc
didu ché nhu dugce chi ra trong So dd 4. Nhém Y2 cua chét trung gian duge thé bang halo
4-1 (trong d6 Y3 1a Cl, Br hoiic I) ¢6 thé duge cho chuyén héa thanh nhém nitril thong
qua su dich chuyén 4i nhan véi ngudn xyanua (vi dy, gia nhiét véi sy c6 mit clia NaCN)
hodc bing cach lién hop véi ngudn xyanua duéi diéu kién tiéu chuan Negishi (vi dy, gia
nhiét v6i Zn(CN), vé6i sy c6 mit cla chét xtc tac paladi, nhu
tetrakis(triphenylphosphin)paladi(0) hogc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(II)) dé tao ra chét trung gian 4-2. Nhom thé
nitril ctia chét trung gian 4-2 c6 thé duoc cho chuyén héa thanh cac hop chat thé di vong
c6 Cong thire (I) bang cac phuong phap ma ngudi c6 trinh do trung binh trong linh vuc
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nay da biét (vi du, gia nhiét axyl hydrazit dugc thé thich hop v6i su ¢6 mit cua bazo
alkoxit trong dung méi rugu (vi du, NaOMe trong MeOH hodc NaOEt trong EtOH) dé
tao thanh triazol; gia nhiét véi ngudn azit nhu NaN3 dé tao ra tetrazol). Nitril chira chét
trung gian 4-2 cling co thé dugc cho chuyén hoa thanh chét trung gian amit 4-4 (hgp chét
c6 Cong thie (I) trong d6 R* 12 nhém amit) bang cach thity phan (vi du, gia nhiét v6i sy
¢6 mit cua dung dich axit trong nuéce; hodic véi KOH trong tBuOH) tiép theo 12 phan tng
lién hop axit tao thanh v6i RORYNH sir dung céc diéu kién lién hop amit tiéu chuén (vi
du, HATU).

Nhém Y3 ciia chét trung gian dugc thé bang halogen 4-1 (trong d6 Y * 12 Cl, Br hodc
I) c6 thé duge cho chuyén héa thanh chét trung gian este 4-3 dudi cac diéu kién cacbonyl
héa tiéu chuin (vi du, v6éi sy cO mit cua chit xtGc tac paladi, nhu [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi, cacbon monoxit va ruou R OH nhu metanol
hoic etanol). Este 4-3 c6 thé duogc cho chuyén héa thanh amit 4-4 (cac hop chét c6 Cong
thie (I) trong d6 R % 12 nhém amit) bang cach sir dung céc diéu kién amin hoa (vi dy, bang
cch cho phan tmg véi amin nhu R®'R¥NH véi su ¢6 m3t ciia AlMes). Ngoai ra, este 4-3
¢6 thé duogc cho chuyén hoéa thanh amit 4-4 dudi cac didu kién tiéu chuén dé thiy phan,
nhu tiép xtic v4i bazo hydroxit (vi dy, LiOH, NaOH, KOH trong nudc va dung moi nhu
THF, MeOH hogc EtOH) dé tao ra axit cacboxylic, tiép theo 12 lién hop axit tao thanh véi
RO'RINH sir dung cac diéu kién lién hop amit tiéu chuén (vi du, HATU). Ngoai ra, nhém
Y3 cua chét trung gian 4-1 dugc thé bang halo c6 thé duoc cho chuyén héa tryc tiép thanh
amit 4-4 dudi cac didu kién cacbonyl hoa tiéu chuén (vi du, véi sy c6 mit cua chét xtic tac
paladi, nhu [1,1'-bis(diphenylphosphino)feroxen]diclopaladi, cacbon monoxit va amin
RC'RYNH). Céc amit thich hop 4-4 ¢6 thé duge cho chuyén hoa thanh cac hop chét c6
Céng thire (I) trong d6 R? 1a di vong bang cac phuong phap ma nguoi cé trinh d6 trung
binh trong linh vuc nay da biét (vi du, khi amit 4-4 13 hydrazit, n6 c6 thé dugc cho phan
ting v6i N-(triphenylphosphoranyliden)isoxyanamit hodc véi axit p-toluensulfonic va chét
orthoeste (vi du, triethylorthoformat) dé tao thanh 1,3,4-oxadiazol; amit dugc thé thich hop
¢6 thé dugc cho phan (ng véi hop chét a-halocarbonyl (vi du, chloraxetaldehyt) dé tao ra
mot oxazol; amit dugc thé thich hop ¢c6 thé dugc cho phan tmg véi 1,1-dimetoxy-N, N-
dimetylmetanamin va hydroxylamin dé tao thanh 1,2,4-oxadiazol; chuyén héa amit thanh

thioamit (vi du, sit dung P>Ss hodc chit phan tmg Lawesson) truéc khi phan tng véi cac
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chit phan tmg ndi trén, s& tao ra cac thiadiazol hodc thiazol twong g chtt khong phai 1a

cac oxadiazol va oxazol).

So d0 4
NH
N 2
| ~N NH,
X\~ tao di vong R%N
Xyanua héa R3 X\
R 3
HO R* R
6
HO Rs HOR R4
8
carbonyl hoa R'R RS
RC\1 ,H 4-2 HO R7 RB
Nd1 A .
carbonyl héa R l . Cong thire I
tao amit
R®'OH
O NH,
R"?O/UHHQN R _H tao di vong
X~ N
Rd1
R3 tao amit
_—_—
R6
HO R*
5 5
HO R R
R7 RB HO R7 R8
4-3 4-4
Cong thirc I

Nhu duge thé hién trong So do 5, cac budce cla Sor dd 4 c6 thé duoc thuc hién trén
céc vat lidu ban dAu thich hop 5-1 trude khi lién hop v6i chat trung gian 1-6 tir So ds 1.
Quy trinh nay cling tao ra cac chét trung gian hitu ich trong viéc didu ché cac hop chat c6
Céng thirc (I), trong d6 R? 12 amit hodc di vong. Axit cacboxylic trung gian 5-4 (vi du, Ra!
—H va Y’ =halogen thich hop nhu Cl, Br hogc I) c6 thé duge cho chuyén hoéa thanh amit
trung gian 5-5 bing cdch phan tng v6i amin (R'RYNH) dudi didu kién tao amit tiéu chuan
(vi dy, st dung cht phan tmg lién hop nhu HATU, véi su c6 mit cia bazo, nhu
diisopropyletylamin).
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So do 5.
M2
R3
RS
HO R4 NH,
HO 8 R® RA S
NH, we \He NH, ROR ¢ 3 /N
3 . AN tao di vO 2
Y \H)§N xyanua héa SN aodivong R j‘/kN Sodd1 .
1 > 1 _— R
e K K RS
Y7 Y7 Y7 HO R4
51 5-2 5-3 HO R®
2 8
tao di vbngy’ i &3 7R
Jcarbonyl héa tao amit l RS Cong thire I
RclN,H / HO R*
NH | RS
Rt i 2 R Re! g HoR7 R® .
(0) l SN tao amit \N)SI/KN 1-6

1 A1 X1
Xw/ R Xﬁ/ Sodd1
Y’ Y?
54 5.5

Céc hop chét c6 Cong thire (T) 6 thé dugc diéu ché nhu trong So dd 6. Vat liu
ban dAu thich hop 6-1, trong d6 Y? va Y7 1a cac nguyén tir halogen thich hop (vi dy, Cl,
Br, hoic I) hoic cac halogen gia (vi dy, OTf hodc OMs), ¢6 thé duge cho chuyén héa
thanh cht trung gian 6-3 bing cach cho lién hop véi cac loai kém hiru co dugc tao thanh
tir halogenua 6-2 thich hop ty y dugc bao v, trong d6 Y! 12 halogen (vi du, Cl, Br, hodc
I) dudi diéu kién tiéu chuén Negishi (vi dy, véi su c6 mdt cua Zn (c6 thé dugc hoat hoa
bdi cac chat nhu 1, 2-dibrometan va TMSCI) va v6i sy ¢6 mat ctia chit xuc tac paladi
thich hop, (vi dy, san phém cong diclo[1,1°-
bis(diphenylphosphino)feroxen]paladi(Il)diclometan va ddng(l) iodua)). Chét trung gian
6-3 trong d6 Y’ 1a halogen (vi dy, Cl, Br, hodc I) hodc halogen gia (vi du, OTf hodc
OMs) c6 thé dugc cho lién hop voi kim loai dugc thé thich hop 6-4 (vi du, M? 1a B(OH),
Bpin, BF3K, Sn(Bu)s, hodc Zn) dudi cac diéu kién Suzuki tiéu chun (vi du, v6i su c6
mit ciia chat xtc téc paladi, nhu tetrakis(triphenylphosphin)paladi(0),
diclobis(triphenylphosphin)paladi(Il), hodc la phirc hop cua [1,1'-
bis(diphenylphosphino)feroxen] diclopaladi(IT) v6i diclometan va bazo (vi dy, bazo
cacbonat nhu natri cacbonat hodc kali cacbonat)) hodc diéu kién Stille tiéu chuén (vi du,
véi su c6 mit cua chét xuc tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0)) hodc
cac diéu kién tidu chuin cua Negishi (vi dy, v6i su c6 mat ctia chét xuc tac paladi(0), nhu

tetrakis(triphenylphosphin)paladi(0) hodc [1,1'-
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bis(diphenylphosphino)feroxen]diclopaladi(Il)) d8 tao ra céc hop chét 6-5, ma ban than
ching co thé 1a cac hop chéit c6 Cong thire (I), hodc néu dugc bao vé (véi nhoém bao vé
P, vi du, Boc), co6 thé dugc khir bao vé dé tao ra cac hop chét 6-6 bang céach st dung cac
didu kién thich hop dé loai bé nhém bao vé€ nhém nay cling pht hop vé kha ning tuong
thich v6i cac nhém chire khac c6 thé c6 trong phén tir ndy. Céc chét trung gian 6-6 tuy y
¢6 thé duge cho phan tmg véi chit 4i dién tir RA-L! (trong d6 L' 12 nhom rdi chuyén (vi
du, halogen, nhu Cl, Br hogc I hodc mesylat hodc tosylat), hodc RA-L! ¢6 thé 13 axit
cacboxylic dugc hoat hoa bang cach cho tiép xuc véi chét phan tng lién hop (vi du,
DCC, EDC hoic HATU)) v6i su ¢6 mit clia bazo (vi dy, diisopropyletylamin hodc
trietylamin) d8 tao ra cac hop chét c6 Cong thire (I).

So db 6
R3
M2 \ R4
| s A N
5 HO——R® (M | N
\m o HO——R’ X\~
% 1" i v N R R®
\H\N 6.2 (g | Y o4 . khir bao vé

X 7 Zn X\~ Suzuki, Stille R4
Negishi hozc Negishi HO RS
Y7

HN )n NH,
M | NN
X\~
RS
RG
R4
HO'
R5
HO R8
R7 R
66 Cong thire (I

Céc hgp chét c6 cong thire () co thé dugc didu ché nhu trong so dd 7. Vat liéu ban
dAu thich hop 7-1, trong d6 Y 1a halogen (vi dy, Cl, Br, hoic I) hodc halogen gia (vi du,
OTfhodc OMs), ¢6 thé duoc cho chuyén héa thanh chét trung gian 7-3 bang phan g lién
hop véi kim loai dugc thé thich hop 7- 2 (vi dy, M? 1a B(OH),, Bpin, BF:K, Sn(Bu)s, hodc
Zn) dudi diéu kién Suzuki tiéu chuén (vi du, v6i sy c6 mit cla chit xuc tac paladi, nhu

tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il), hodc phic
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hop cua [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan va bazo (vi
duy, bazo cacbonat, nhu natri cacbonat hodc kali cacbonat)) hoac diéu kién Stille tiéu chuin
(vi du, v6i su c6 mit cua chét xuc tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0))
hodc diéu kién Negishi tiéu chudn (vi dy, véi sy c6 mat cia chét xtc tac paladi(0), nhu
tetrakis(triphenylphosphin)paladi(0) hodc [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(II)). Chét trung gian chira halogen 7-4 c6 thé
duoc didu ché bang céch cho chét trung gian 7-3 phan tng véi chét phan ting thich hgp dé
dua vao halogen Y (vi dy, N-halosucxinimit nhu N-iodosucxinimit, N-bromsucxinimit
hodc N-closucxinimit) vao. Chét trung gian 7-4 mang halogen Y3 thich hop (vi dy, Cl, Br
hoic I) ¢6 thé dugc cho lién hop véi kém hitu co thu duge tir vt liéu ban dAu thich hop 7-
5 trong d6 Y' 12 halogen thich hop (vi dy, Br hoic I) dudi cac diéu kién Negishi tiéu chuén
(vi du, v6i sy 6 mét ctia Zn (cO thé duoc hoat hoa béi cac tac nhan nhur 1,2-dibrometan va
TMSCI) va v6i su c¢6 mit cua chit xuc tac paladi thich hop, (vi du, [1,3-bis(2,6-
diisopropylphenyl)imidazol-2-yliden](3-clopyridyl)paladi(II)diclorua)) dé tao ra cac hop

chét c6 cong thire (I).

106



52350

107/218

So d6 7
R3
M2 / R4
\ R5 NHZ NH2
HO——R® o 3 S
" HO——R’ X _~ %
2 8
R R3 RO
| SN 7-2 halogen héa
_— 6 _— 6
)(1 / Suzuki, Stille R R4 R R4
ho#c Negishi HO HO
Y7 R5 R5
HO RS HO R®
R7 R7
71 7-3 74
RA
q,
(=
m Y1 RS
7-5
_—
Zn R® .
iahi R
Negishi HO
RS
HO R8
R?
Cing thire (D

Céc hop chit c6 cong thire (I) ¢6 thé duoc diéu ché nhu trong so dd 8. Céc chét

trung gian 8-1 c6 chira este (vi du, R 1a metyl hogc etyl) co thé dugc thiy phan bang cach

cho tiép xtc véi bazo hydroxit (vi dy, LiOH, NaOH, KOH trong nuéce va ddng dung mdi

nhu THF, MeOH hodc EtOH) dé tao ra chét trung gian axit cacboxylic 8-2. Céc chét trung

gian chira axit carboxylic ¢6 thé dugc cho lién hop v6i amin 8-3 v6i su c6 mat chét phan

{mg lién hop amit (vi du, DCC, EDC va HATU) va v&i su ¢ mit cia bazo thich hop (vi

du, diisopropyletylamin hodc trietylamin) dé tao ra céac hop chét c6 Cong thire (I). Ngoai

ra, cc chét trung gian chira este c6 thé dugc cho chuyén héa truc tiép thanh cac hop chét

chira amit c6 Cong thire (I) bang cach cho phén ing & nhiét d6 cao (vi duy, 80 °C) véi amin

8-3 c6 mit chit xuc tac axit Lewis (vi du, AlMes3).
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Sodo 8
R R R4 _R™
o ) n NH, (o) )n NH2 0 )n NH,
( m | SN ( m | Y ( m I Y
XL _# X _~# F|{ X _~
HN
R3 R3 \R" R3
thity phén 8-3
R® R8 RE
R4 R*  liénh R
HO HO op HO
RS RS R5
HO R HO RS HO R8
R7 R7 R7
81 8-2 Cong thire ()
Rc4
|
HN\R'd4
8-3
axit Lewis

Céc hop chét c6 Cong thire (I) co thé duge diéu ché nhu trong So dd 9. Chét trung
gian chta diol 9-4 ¢ thé duge cho chuyén héa thanh chét trung gian axit cacboxylic 9-1
bang phan tmg voi chét oxy hoa thich hep (vi du, bang phan g v6i oxy hodc khong khi
trén kim loai, nhu Pt). Chét trung gian chira axit cacboxylic 9-1 c6 thé cho phan tng dudi
cac didu kién dé este héa (vi du, hdi Iuwu trong dung mdi rugu nhu metanol hodc etanol voi
su ¢6 mit cda axit, nhu axit sunfuric) 8 tao ra chit trung gian este 9-2. Cho chét trung gian
9-2 tiép xtic v6i chit phan tng co kim R-M' (vi du, chit phan tng Grignard nhu
metylmagie bromua) co thé tao ra chét trung gian diol 9-3 dugc thé. Cach khéc, chét trung
gian chira diol 9-4 c6 thé dugc cho chuyén héa thanh chét trung gian aldehyt 9-5 bang cach
Xt ly véi chét oxy héa thich hgp (vi du, phirc hop luu huynh trioxit-pyridin hodc Dess-
Martin periodinan). Cho aldehyt 9-5 tiép xtic vé6i chét 4i nhan thich hop (vi dy, chét phan
{ng co kim R7-M! nhu chit phan tmg Grignard (vi dy, metylmagie bromua) hoic chit phan
ung cung cap ngudn chét 4i nhan cacbon duoc flo hoa (vi dy, silan duge thé thich hop nhu
trimetyl(triflometyl)silan hodc trimetyl(diflometyl)silan v6i su ¢6 médt cua TBAF )) c6 thé
tao ra chét trung gian diol dugc thé 9-6. Chét trung gian 9-6 c6 thé bi oxy héa thanh xeton
9-7 bang phan ung véi chét oxy héa thich hop (vi du, Dess Martin periodinan hogc PCC)
va san phim xeton 9-7 c6 thé dugc cho phan img v6i chét 4i nhan thich hop (vi du, chét
phén tmg co kim R3-M? nhu chét phan img Grignard (vi du, metylmagie bromua) hogc cac
chét phan tng cung clp ngudn chét 4i nhan cacbon dugc flo héa (vi du, silan duge thé thich
hop nhu trimetyl(triflometyl)silan hodc trimetyl(diflometyl)silan v6i sy c6 mdt cia
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TBAF)) dé tao ra chét trung gian chira diol dugc thé 9-8. Cac trung gian 9-3, 9-6va 9-8 rat
hitu ich cho viéc tdng hop cic hop chét c6 Cong thire (I) theo cac phuong phap cia So dé
1.

So do 9
R3 R3 R?
R% Y2  este h6a R* Y2 R? Y2
ROH R7-M" ~
- . _
R5 RS R5
HO R® HO RS HO——R®
HO——R’
o OH 0~ “OR ;
R
9-1 9-2 9-3
oxy héa
I
R3 R3 RS
R? Y2 R* Y2 R? Y2
oxy héa R7-M1 Sodd 1
—_— e
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R8-M2 |
s - - NS
R hotic R
HO RS TMSRY HO——R®
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(o] R
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97 98

Céc hop chit ¢6 Céng thire (I) ¢6 thé dugc diéu ché nhu trong So' @6 10. Vit ligu
ban déu thich hop 10-1, trong d6 Y' va Y? doc l4p 1a cac halogen thich hop (vi du, Cl, Br
hoic I) hodc céac halogen gia (vi du, OTY), co thé dugc cho chuyén héa thanh chét trung
gian xeton 10-2 bang phén {ng tao chét phan tmg Grignard (vi du, bang cach cho hgp chét
10-1 phan g v6i magié v6i su c6 mit ciia dibrometan), va cho chét phan tmg Grignard
phan tmg véi chét 4i dién tir thich hop (R®CO-L"), trong d6 L! 1a nhém rdi chuyén thich
hop (vi du, RSCO- L! 1a amit Weinreb (L' = -NMeOMe), nhu 2,2-diflo-N-metoxy-N-
metylaxetamit). Chét trung gian 10-2 ¢6 thé dugc cho chuyén hoa thanh olefin 10-3 dugc
thé thich hop thong qua cac phuong phap da biét (vi du, bang phan Ung voi
trimetylsilyldiazometan véi su c6 mét cua chét xuc tac nhu tris (triphenylphosphin)rhodi

(I) clorua va triphenylphosphin trong hdn hop chira 2- propanol; hodc thong qua phéan Gng
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véi olefination Peterson, vi du, phan Gmg v6i ((trimetylsilyl)metyl)magie clorua, tiép d6 1a
phan mg v6i trimetylsilyl triflometanesulfonat)). Chét trung gian 10-3 ¢6 thé duoc cho

chuyén hoéa thanh céc hop chét c6 Céng thire (I) nhu duge thé hién trong So' dd 1.

So d6 10
2
Y2 Y2 Y R3
3
R® 1) Mg, (CH,BM), R olefin héa .
6 —_— R 4
% R* 2)R°CO-L' R R | e R
RS 0O RS R7 RS
10-1 10-2 10-3

Cong thire (I)

Céc phan ung didu ché cac hop chét duge mo ta & diy co thé dugc thuc hién trong
c4c dung méi thich hop ¢6 thé duoc lwa chon dé dang béi chuyén gia c6 trinh d3 trung binh
trong k¥ thuét tdng hop hitu co. Cac dung mdi thich hop vé co ban c6 thé khong phan (mg
v6i vat liéu ban dau (chét phan tng), chét trung gian hodc san pham & nhiét @ ma phan
tmg dugc thyc hién, (vi du, nhiét d6 co thé dao dong tir nhiét do dong dédc cua dung mdi
dén nhiét do soi cua dung moi). Phan ing nhét dinh c6 thé dugc thuc hién trong mét dung
mdi hodc hdn hgp gdm nhiéu dung méi. Tuy thudc vao budc phan ing cu thé, ngudi c6
trinh do trung binh trong linh vuc nay co thé lya chon dung méi thich hop cho budc phan
tng cu thé.

Céch dién dat, “nhiét d0 moi trudng xung quanh’ hodc “nhiét d6 trong phong™ hodc
“rt” nhu duge st dung & day, dugc hiéu trong linh vyc k¥ thuat nay, va thudng dung dé
chi nhiét d9, vi du nhu nhiét d6 phan tmg, nghia 14 nhiét dd ctia phong trong d6 phan ing
duoc thuc hién, vi dy, nhiét d6 tir khoang 20 °C dén khoang 30 °C.

Viéc didu ché cac hop chét duge md ta & ddy c6 thé lién quan dén viéc bao vé va
khir bao vé ctia cac nhém héa hoc khéc nhau. Nhu cau bao vé va khir bao v¢, va lya chon

c4c nhém bao vé thich hop, ¢ thé d& dang dugc x4c dinh bdi mot ngudi 6 trinh do trung
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binh trong linh vuc nay. Héa hoc vé céc nhém bao vé co thé dugc tim thy, vi du, trong
TW Greene va PGM Wats, Protective Groups in Organic Synthesis, xuét ban 1an tha 3,
Wiley & Sons, Inc., New York (1999).

Céc phan ung c6 thé duoc theo doi biang bat ky phuong phap thich hop nao da biét
trong linh vyc nay. Vi du, su hinh thanh san pham ¢6 thé dugc theo ddi bang cac phuong
tién quang phd, nhu phb cong huéng tir hat nhan (vi dy, 'H hodc 13C), quang ph6 héng
ngoai, quang tréc phd (vi du, UV kha kién), phd khéi hoic bang cac phuong phap séc ky
nhu séc ky 16ng hiéu nang cao (HPLC), sic ky long-khéi phd (LCMS), hoic sic ky 16p
méng (TLC). Céc hop chét ¢6 thé dugc tinh ché béi ngudi c6 trinh d6 trung binh trong linh
vuc ndy bang nhiéu phuong phap khac nhau, bao gbm sic ky l1éng hiéu ning cao (HPLC)
va sic ky silica pha chuin.

Phuong phap sir dung

Céc hop chat, mudi hodc ddng phan 14p thé cua ching duge md ta & ddy uc ché hoat
tinh ctia kinaza PI3Ky. Do d6, céc hop chét, mudi hodc ddng phan 1ap thé duge md ta &
day c6 thé duge sir dung trong cac phuong phép e ché kinaza PI3Ky bang cich cho kinaza
tiép xtc véi mot hodc nhidu hop chét, mudi hodc ché phdm duge md ta & ddy. Theo mot
sd phuong 4n, hop chét hoic mubi c6 thé dugc sit dung trong céc phuong phap tre ché hoat
tinh ctia PI3KYy trong ca thd/bénh nhén cin sy tc ché bang cach su dung lugng hiru hiéu
cua hop chit hoic mudi duoc mé ta & diy. Theo mdt s6 phuong é4n, didu bién 12 e ché.
Theo mét s6 phuwong 4n, tiép xuc 14 in vivo. Theo mot sd phuong én, tiép xuc 1a ex vivo.
Thusn 1oi 12 c4c hop chit nhu duge md ta & ddy ching t6 hiu qua t5t hon va cac profin
ddc tinh va an toan thuan lgi trong cac nghién ctru trén dong vat.

Theo mot sb phuong 4n, PI3Ky bao gbm dot bién. Dot bién c6 thé 1a dot bién thay
thé mot axit amin nay cho mot axit amin khac hodc dot bién mét doan mot hodc nhiéu axit
amin. Theo cac phuong an nhu vay, dot bién c6 thé xuit hién trong mién kinaza ciia PI3Ky.

Theo mét s6 phuong 4n, hop chét hoic muéi ndy con te ché PI3KS.

Cac hop chét hoic mubi dugc md ta & day co thé dugc chon loc. “Chon loc” ¢6
nghfa 1a hop chat lién két hogc tre ché PI3Ky v6i 4i luc hodc hiéu luc 16n hon, trong ime,
so voi it nhat mot kinaza khac. Theo mot sb phuong an, cac hop chét theo sang ché 1a cac
chit (e ché chon loc PI3Ky so véi PI3KS, PI3Ka, va PI3KB. Theo mt s0 phuong 4n, céc
hop chét theo sang ché 1a cac chét trc ché chon loc PI3Ky so véi PI3Ka, va PI3KR. Theo

mot sb phuong 4n, d chon loc 6 thé gp it nhat khoang 2 1an, 3 13n, 5 14n, 10 14n, hodc
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20 14n so v6i PI3K nhur dugc do bing céc thir nghiém dugc md ta & day. Theo mot sb
phuong an, d9 chon loc ¢6 thé duoc kiém tra & néng d6 ATP 2 uM cua mdi enzym. Theo
mot sb phuong an, d§ chon loc cuia cac hop chét theo sang ché ¢6 thé duge xac dinh bﬁng
thir nghiém té bao két hop véi hoat tinh dic hiéu cua kinaza PI3K.

Mot khia canh khac theo sang ché d& cép dén cac phuong phap diéu tri bénh hoic
r8i loan lién quan dén kinaza PI3Ky trong cé thé (vi du, bénh nhén) bang cach cho cé thé
cAn diéu tri sir dung lugng hitu hiéu trong diéu tri hitu hiéu trong didu tri hodc liéu ciia mot
hoic nhiéu hop chit theo séng ché hoic dugc phdm chira cac hop chét nay. Bénh hodc rbi
loan lién quan dén PI3Ky c6 thé bao gdm bénh, rdi loan hodc tinh trang bét ky c6 lién quan
truc tiép hodc gin tiép dén biéu hién hoic hoat tinh cua PI3Ky, bao gdm sy biéu hién qua
murc vi/hodc cdc muc hoat tinh bat thudng.

Theo mot sb phuong 4n, bénh hodc r6i loan 12 bénh hodc r6i loan tu mién dich, ung
thu, bénh tim mach hogc bénh thoi héa than kinh.

Theo mdt s6 phuong 4n, bénh hodc 14i loan 13 ung thu phéi (vi dy, ung thu phdi
khéng phai t& bao nhé), u hc séc t6, ung thu tuyén tuy, ung thw vii, ung thu biéu mé té bao
vay & dau va cd, ung thu tuyén tién liét, ung thu gan, ung thu rudt két, ung thu ndi mac tir
cung, ung thu bang quang, ung thu da, ung thu tir cung, ung thu than, ung thu da day hodc
sacom. Theo mot s6 phuong an, sacom la khoi u Askin, sacom hinh bd ddo, sacom sun,
sacom Ewing, u ndi moé mach méu 4c tinh, buéu Schwann ac tinh, sacom xuong, sacom
phﬁn mém phé nang, sacom mach, sacom nang diép thé, sacom bi xo 161, u X0, u té bao
tron nho tao mo xo, sacom dang biéu mo, sacom sun ngoai xwong, sacom xwong ngoai
xuong, sacdm xo, u md dém duong tiéu hoa (GIST), u té bao quanh mao mach, sacom
mach, sacom Kaposi, sacom co tron, sacom md md, sacOom bach huyét, sacOm lympho, u
vé bao than kinh ngoai bién 4c tinh (MPNST), sacom xo than kinh, sacom co véan, sacom
bao hoat dich, sacom khong biét hoa da dang.

Theo mot sd phuong 4n, bénh hodc r6i loan 13 u trung biéu md hoidc ung thu biéu
md tuyén. Theo mot s6 phuong 4n, bénh hodc ri loan 13 u trung biéu mo. Theo mot sb
phuong &n, bénh hodc ri loan 1 ung thu biéu md tuyén.

Theo mét s6 phuong 4n, bénh hodc r6i loan 13 bénh bach cAu dong tay cip tinh (vi
du, bénh bach ciu don nhén cép tinh), u lympho lympho bao nh6, bénh bach cau lympho
bao mén tinh (CLL), bénh bach cAu nguyén bao tity méan tinh (CML), da u tiy, bénh bach

cau nguyén bao lympho té bao T cip tinh ( T-ALL), u lympho té bao T & da, bénh bach
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ciu lympho bao hat 16n, u tdn sinh t€ bao t trudng thanh (ngoai vi) (PTCL), u lympho té
bao 16n thoai bién (ALCL) hodc u lympho nguyén bao lympho. Theo mét sd phuong 4n, u
tan sinh té bao t trudng thanh (ngoai vi) (PTCL) 12 bénh bach cau tién lympho bao T, bénh
bach ciu lympho bao T dang hat, bénh bach ciu té bao NK x4m 14n, hdi chimg dang ndm
mycosis fungoides/Sezary, u lympho té bao 16n thoai bién (loai té bao T), u lympho té bao
T loai bénh rudt, u lympho/bénh bach cau té bao T truéng thanh & ngudi trudng thanh,
hodc u lympho té bao T nguyén bao mién dich mach méu. Theo mot s6 phuong 4n, u
lympho té bio 16n thoai bién (ALCL) 1a ALCL toan than hodc ALCL ¢ da nguy€n phat.

Theo mot sb phuong an, bénh hodc r6i loan 12 u lympho Burkitt, bénh bach clu
nguyén bao tuy cap tinh, bénh bach cAu dong tiy man tinh, u lympho khong phai dang
Hodgkin, u lympho dang Hodgkin, bénh bach cAu té bao 16ng, u lympho té bao vo, u
lympho lympho bao nhd, u lympho nang, kho da nhiém séc td, u qui san stng, u lympho
tuong bao lympho, u lympho ving ria ngoai hach, ting globulin dai phan tir Waldenstrom,
bénh bach céu tién lympho bao, bénh bach cau nguyén bao lympho cip tinh, bénh xo héa
tiy, u lympho mo bach huyét lién quan dén niém mac (MALT), u lympho ving trung thit
(tuyén trc) té bao B 16n, u lympho dang hat, u lympho ving ria ctia lach, u lympho tran
dich nguyén phat, u lympho té bao B 16n ndi mach, bénh bach cAu twong bao, u tuong bao
ngoai tiy, u tily 4m i (con goi 12 u tiry khong hoi ching), bénh gama thé don dong khong
x4c dinh (MGUS), hoéc u lympho té bao B 16n lan téa.

Theo mdt sb phuong an, bénh hodc r6i loan 1a u lympho Burkitt, bénh bach cau
nguyén bao tuy cAp tinh, bénh bach cAu dong thy man tinh, u lympho khong phai dang
Hodgkin, u lympho dang Hodgkin, bénh bach cau té bao 16ng, u lympho té bao vo, u
lympho lympho bao nhé, bénh u lympho nang, u lympho tuwong bao lympho, u lympho
ving ria ngoai hach, tang globulin dai phan t¢ Waldenstrom, bénh bach clu tién lympho
bao, bénh bach ciu nguyén bao lympho cAp tinh, bénh xo hoa tity, u lympho mo bach huyét
lién quan dén niém mac (MALT), u lympho ving trung that (tuyén trc) té bao B 16n, u
lympho dang hat, u lympho viing ria cta lach, u lympho tran dich nguyén phét, u lympho
té bao B 16n ndi mach, bénh bach cAu tuong bao, u trong bao ngoai tiry, u tiy am i (con
goi 13 u tiy khong hdi ching), bénh gama thé don dong khong xac dinh (MGUS), hodc u
lympho té bao B 16n lan téa.

MDSC (té bao tre ché c6 ngudn gbc tir tity bao) 1a mot nhém té bao mién dich di

nguyén tir dong tuy (ho t€ bao c6 ngudn gbc tir té bao gbc tiry xuong). MDSC phit trién
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manh mé trong céc tinh trang bénh ly nhu nhiém trung mén tinh va ung thu, do hé tao huyét
bi thay d6i. MDSC dugc phan biét véi cic loai té bao dong tiy khac, trong d6 chung c6
céc hoat tinh @rc ché midn dich manh hon céc dic tinh kich thich mién dich. Tuong tw nhu
cac té bao dong tiy khac, MDSC tuong tic véi cc loai té bao mién dich khac bao gdm té
bao T, té bao dudi gai, dai thuc bao va té bao giét tu nhién dé didu hoa chirc ning cla cic
té bao nay. Theo mot s6 phuong 4n, cac hop chét, v.v.. dugc mo ta & day c6 thé dugc sir
dung trong cac phuong phdp li€n quan dén md ung thu (vi dy, khéi u) vé6i su tham nhiém
MDSC & murc cao, bao gém céc khéi u rin c6 mic co ban dai thuc bao va/hodc tham nhiém
MDSC cao.

Theo mot s phuong 4n, u lympho khong phai dang Hodgkin (NHL) la NHL tai
phat, NHL dai ding, NHL dang nang ti phat, NHL man tinh (iNHL), hodc NHL x&m 14n
(aNHL).

Theo mdt sé phuong 4n, u lympho té bao B 16n lan tda 12 u lympho té bao B 16n lan
tda tuong tu té bao B dugc hoat hoa (ABC), hodc u lympho té bao B 16n lan téa té bao B
dang tdm mam (GCB).Theo mot s6 phuong 4n, u lympho Burkitt 1a u lympho Burkitt dia
phuong, u lympho Burkitt don phat, hodc u lympho tuong tu Burkitt.

Theo mot ) phuong an, bénh hodc r6i loan 1a viém khép dang thép, da xo clng,
luput ban d6 hé théng, hen suyén, di ung (vi du viém mii di tng), viém tuy, bénh véy nén,
phan vé, viém cAu than, bénh viém rudt (vi dy, bénh Crohn va viém ruot két man loét),
huyét khdi, viém mang ndo, viém ndo, bénh vdng mac tiéu dudng, phi dai lanh tinh tuyén
tidn liét, bénh nhugc co, hdi chitng Sjdgren, viém xuong khép, ching hep lai hodc xo vita
dong mach.

Theo mét sb phuong 4n, bénh hodc r6i loan 1 tim phi dai, 161 loan chtrc ning té bao
co tim, hoi chimg mach vanh cép tinh, bénh phdi téc nghén man tinh (COPD), viém phé
quan man tinh, huyét ap cao, thiéu méau cuc bd, thidu mau cuc bd tai twdi mau, co mach,
thiéu méu (vi dy, thiéu méu tan huyét, thiéu méu bét san hoic thidu mau hdng cau nguyén
chit), nhidm vi khuén, nhiém virut, thi ghép, bénh than, xo hoa soc phan v&, teo co xuong,
phi dai co xuong, hinh thanh mach, nhiém tring huyét, bénh thé chu chéng lai vat ghép,
cly ghép khac loai hoic dong loai, xo cimg cAu than, xo héa than tién trién, ban xut huyét
giam tiéu cau tu phat (ITP), xo phéi vO0 cén, thiéu mau tan huyét ty mién, viém mach, viém

than luput, pemphigus hogc bénh mang thén.
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Theo mdt s6 phuong an, bénh hodc r6i loan 13 tim phi dai, 161 loan chitc nang té bao
co tim, bénh phdi thc nghén man tinh (COPD), huyét 4p cao, thiéu mau cuc bd, thiéu méu
cuc bd tai tudi mau, co mach, thiéu mau (vi duy, thiéu mau tan huyét, thidu mau bét san
hoac thiéu mau héng ciu nguyén chét ), nhiém vi khuén, nhiém virut, thai ghép, bénh thén,
xo héa sbc phén vé, teo co xuong, phi dai co xwong, hinh thanh mach, nhiém tring huyét,
thai ghép, xo cimg cAu than, xo hoa than tién trién, ban xuét huyét giam tiéu cau tu phat
(ITP), thiéu méu tan huyét tw mién, viém mach, luput ban dé hé thong, viém than luput,
pemphigus hodc bénh mang théan.

Theo mot s6 phuong 4n, bénh hodc 61 loan 12 bénh Alzheimer, chin thuong hé than
kinh trung wong hodc dot quy.

Theo mot s6 phuong 4n, ban xuit huyét giam tiéu cau tu phat (ITP) 1a ITP tai phat
hodc ITP dai ding.

Theo mot sé phuong 4n, viém mach 12 bénh Behget, hdi chitng Cogan, viém dong
mach t& bao khdng 19, viém da co do thip khép (PMR), viém dong mach Takayasu, bénh
Buerger (viém tfc mach huyét khéi), viém mach hé than kinh trung wong, bénh Kawasaki,
viém da ddng mach mit, hoi ching Churg-Strauss, viém mach mau crioglobulin huyét hdn
hop (v6 cin hodc do virut viém gan C (HCV) gdy ra), ban xuét huyét Henoch-Schonlein
(HSP), viém mach qua man, viém da 6ng vi thé, u hat Wegener, hogc bénh viém mach mau
hé thdng lién quan dén khang thé bao tuong khéng bach cau trung tinh (ANCA) (AASV).

Sang ché con d& xuét hop chit dugc mo ta & day, hodc mudi dugc dung cia ching,
dé st dung trong phuong phap bat k¥ trong 6 cac phuong phép dugc md ta & day.

Sang ché con dé xuit viéc str dung hop chit dugc mo ta & day, hodc mubi duge dung
cta chung, dé diéu ché thudc dé sir dung trong phuong phap bét ky trong sb cac phuong
phéap dugc mo ta & day.

Nhu dugce sir dung ¢ day, thuit ngir “tiép xuc” ding dé chi viéc dua céc gbe dugce
chi ra vao hé in vitro hodc hé in vivo. Vi dy, cho PI3K “tiép xic” voi hop chét theo sang
ché bao gdm viéc st dung hop chit theo sang ché cho c4 thé hodc bénh nhan, nhu nguoi,
¢6 PI3K, ciing nhu, vi dy, dua hop chét theo sang ché vao miu chira ché pham té bao hoic
ché phdm tinh khiét chita PI3K.

CAn hiéu rang c4c hop chét duoc dé xuit & day (v du, cac hop chét c6 cong thirc
(1), hodc mubi duge dung cua ching) hodc phuong dn bét ky trong sb cac phuong 4n vé

cac hop chét nay, c6 thé c6 profin dugc ly thoa déng va cac dic tinh duge sinh hoc day hira
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hen, nhu profin doc tinh, co ché chuyén héa va tinh chéit dugc dong hoc, tinh hoa tan va
tinh thAm. Cén phai hidu ring viéc x4c dinh cac dic tinh sinh dugc thich hop nim trong
pham vi hiéu biét ciia ngudi c6 trinh do trung binh trong linh vuc nay, vi du, phuong phap
xéc dinh doc tinh t& bio trong té bao hojc trc ché cac dich hogc kénh nhét dinh dé xéc dinh
doc tinh tiém an.

Nhu duge st dung ¢ day, thuét ngir “ca thé” hodc “bénh nhan”, dugc sit dung thay
thé cho nhau, diing dé chi dong vt bét ky, bao gdm ddng vat c6 vi, t6t hon 13 chudt, chudt
céng, cac loai gdm nhim khéc, tho, ché, meo, lon, gia suc, ciru, ngua, hodc dong vt linh
trudng, va tot nhét 13 con nguoi.

Nhu duogc st dung & day, cum tir “luong hiru hi¢u trong diéu trihitu hiéu trong diéu
tri” dung dé chi lugng hop chét hoat tinh hodc dugc chit ma tao ra phan ng sinh hoc hodc
dugc hoc trong md, toan than, dong vat, ca thé hodic con ngudi ma dang dugc cac nha
nghién ctru, bac si thi y, bac si y khoa hodc bac si 1am sang khac tim kiém.

Nhu duoc sit dung & ddy, thuat ngit “didu tri” hodc “viée diéu tri” c6 thé dung dé
chi mot hoac nhiéu trong sb (1) e ché bénh; vi du, tc ché bénh, tinh trang hoic r6i loan &
c4 thé dang trai qua hodc biéu hién bénh Iy hodc hoi ching ciia bénh, tinh trang hogc roi
loan (trc 13, 1am nging sy phét trién thém cta bénh ly va/hodc hdi ching bénh 1y); (2) cai
thién bénh; vi dy, cai thién bénh, tinh trang hogc rdi loan & c4 thé dang trai qua hogc biéu
hién bénh 1y hodc hdi chirmg cia bénh, tinh trang hoéc r6i loan (e 13, ddo ngugce bénh ly
va/hodc hoi ching) nhu lam giam mirc d6 nghiém trong cla bénh.

Theo mét sé phuong 4n, cac hop chit theo sang ché hitu ich trong viéc ngan ngira hodc
giam nguy co phat trién bénh bt ky duogc dé cap & day; vi du, ngan ngira hodc gidm nguy co
phét trién bénh, tinh trang hoic 161 loan & ca thé d& méc bénh, tinh trang hoic r6i loan nhung
chua trai qua hodc c6 biéu hién bénh ly hoic hdi chirng cua bénh.

Liéu phdp két hop

Su phat trién va séng sét cua té bao ung thu c6 thé bi tac dong bai nhiéu con dudng
truyén tin hiéu. Do 46, rt hitu ich khi két hop cac chét ttc ché enzym/protein/thu thé, c6
céc dic tinh wu tién khac nhau & céc dich ma ching diu bién céc hoat tinh, dé diéu tri cac
finh trang d6. Nhim dich nhidu hon mdt con dudng tin hi¢u (hogc nhiéu hon mét phan tir
sinh hoc lién quan dén mdt con dudng tin hiéu nhét dinh) c6 thé 1am giam khé ning khang

thudc phat sinh trong qu?m thé té bao, va/hoiic giam ddc tinh cia viéc diéu tri.
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Cac hgp chét theo sang ché ¢6 thé duge st dung Kkét hop véi mdt hodc nhiéu chét
trc ché enzym/protein/thu thé khéc hoic mot hodc nhiéu lidu phép dé diéu tri bénh, nhu
ung thu. Vi du vé cac bénh va chi dinh c6 thé didu tri bing lidu phap két hop bao gdm
nhimg bénh nhu duge md ta & ddy. Vi du vé bénh ung thu bao gdm khéi u rén va khéi u
l6ng, nhu ung thu méau.

Mot hodc nhiéu dugc chét bd sung nhu, vi du, chét hoa tri liéu, chét chéng viém,
steroit, chat trc ché mién dich, chét ung thu mién dich, chét wrc ché enzym chuyén hoa, chit
trc ché thu th chemokin va chét trc ché phosphataza, ciing nhu céc liéu phép nhim dich
nhu Ber-Abl, Flt-3, EGFR, HER2, JAK, ¢-MET, VEGFR, PDGFR, c-Kit, IGF-1R, RAF
va céc chat trc ché kinaza FAK, vi du nhu nhing chit dugc md ta trong Cong b6 don quéc
t& 6 WO 2006/056399. Céc tac nhan khac nhu khéng thé tri lidu c6 thé dugc st dung két
hop v6i cac hgp chét theo sang ché dé diéu tri bénh, 161 loan hodc tinh trang, cu thé bénh,
r6i loan hodc tinh trang lién quan dén PI3K. Mot hodc nhidu dugc chét bd sung c6 thé dugc
stt dung cho bénh nhan mdot cach ddng thoi hodic tudn tu.

Vi du, cac hop chét dugc boc 10 da day c6 thé duoc cho Kkét hop véi mot hodc nhiéu
chit tc ché céc kinaza duéi ddy dé diéu trj ung thu va céc bénh hogc rdi loan khac dugc
mé ta & day: Aktl, Akt2, Akt3, TGF-BR, PKA, PKG, PKC, CaM-kinaza, phosphorylaza
kinaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3, HER4, INS-R, IGF-1R, IR-
R, PDGFoR, PDGFpR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4, flt-1, FGFR1, FGFR2,
FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLT3, VEGFR/Flt2, Flt4,
EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck, Fgr, Btk, Fak, SYK, FRK,
JAK, ABL, ALK va B-Raf. Céc vi du khong gi6i han pham vi sang ché vé chét trc ché ¢6
thé duoc két hop voi cac hop chét theo séng ché dé diéu trj ung thu va cac bénh va roi loan
khéc duoc md ta & day bao gdm chét trc ché FGFR (FGFR1, FGFR2, FGFR3 hodc FGFR4,
vi dy, INCB54828, INCB62079 va INCB63904), chét trc ché JAK (JAK1 va/hodc JAK?2,
vi du, ruxolitinib, baricitinib hogc INCB39110), chét Gc ché IDO (vi du, epacadostat,
NLG919 hoic BMS-986205), chit trc ché LSD1 (vi dy, INCB59872 va INCB60003), chét
tre ché TDO, chit trc ché PI3K-delta (vi dy, INCB50797 va INCB50465), chét trc ché Pim,
chét tc ché CSF1R, tyrosin kinaza thy thé TAM (Tyro-3, Axl va Mer), chét trc ché histon
deaxetylaza (HDAC) nhu chit ttc ché HDACS, chét vc ché tao mach, chét tc ché thu thé

interleukin, céc chét trc ché thanh vién ho dau cudi bd sung va brom (vi du, chat Grc ché
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midn brom hoiic chét irc ché BET nhu INCB54329 va INCB57643) va chat d6i khéng thu
thé adenosin hodc cac dang két hop cua ching.

Theo mot sd phuong an, hop chét hoic mudi dugec mo ta & day duge sir dung véi
chit tic ché PI3K 3. Theo mdt sd phuong an, hop chét hodc mubi duge md ta & day duge
sir dung véi chit e ché JAK. Theo mot s6 phuong &n, hop chét hoic mudi duge mo ta &
day dugc st dung cung véi chat e ché JAK1 hoic JAK2 (vi du, baricitinib hodc
ruxolitinib). Theo mot s6 phuong an, hop chét hoic mudi dugec md ta & day duoc st dung
v6i chit trc ché JAK 1. Theo mdt s6 phuong én, hop chét hodc mudi duge md ta & day dugce
st dung véi chét rc ché JAK, chét ndy co tinh chon loc so v&i JAK2.

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

M6t hodc nhiéu tc nhan dudi day co thé duge sir dung két hop véi cac hop chét
theo sang ché va dugc trinh bay dudi dang danh sach khong gi6i han pham vi cla sang
ché: chét kim té bao, cisplatin, doxorubixin, taxoter, taxol, etoposit, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5 -flouraxil, methoxtrexat,
temozolomit, xyclophosphamit, SCH 66336, R115777, L778,123, BMS 214662,
IRESSA™(gefitinib), TARCEVA™ (erlotinib), cdc khang thé cho EGFR, GLEEVEC™
(imatinib mesylat), intron, ara-C, adriamyxin, cytoxan, gemcitabin, mu tac uraxil,
chlormethin, ifosfamit, melphalan, chlorambucil, pipobroman, trietylenemelamin,
trietylenthiophotphoramin, busulfan, carmustin, lomustin, streptozocin, dacarbazin,
floxuridin, cytarabin, 6-mercaptopurin, 6-thioguanin, fludarabin phosphat, oxaliplatin,
leucovirin, ELOXATINT™ (oxaliplatin), pentostatin, vinblastin, vincristin, vindesin,
bleomyxin, dactinomyxin, daunorubixin, doxorubixin, epirubixin, idarubixin,
mithramyxin, deoxycoformyxin, mitomyxin-C, L-asparaginaza, teniposit 17.alpha.-
ethinylestradiol, dietylstilbestrol, testosteron, Prednison, Fluoxymesteron,
Dromostanolone  propionat, testolacton, megestrolaxetat, metylprednisolon,
metyltestosteron,  prednisolon,  triamcinolon, clotrianisen, hydroxyprogesteron,
aminoglutethimit, estramustin, medroxyprogesteroneaxetat, leuprolit, flutamit, toremifen,

goserelin, carboplatin, hydroxyure, amsacrin, procarbazin, mitotan, mitoxantron,
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levamisol, navelben, anastrazol, letrazol, capecitabin, reloxafin, droloxafin,
hexametylmelamin, avastin, HERCEPTIN™ (trastuzumab), BEXXAR™ (tositumomab),
VELCADE™ (bortezomib), ZEVALIN™ (ibritumomab tiuxetan), TRISENOX™
(arsenic trioxit), XELODA™ (capecitabin), vinorelbin, porfime, ERBITUX™
(cetuximab), thiotepa, altretamin, melphalan, trastuzumab, lerozol, fulvestrant, exemestan,
ifosfomit, rituximab, C225 (cetuximab), Campath (alemtuzumab), clofarabin, cladribin,
aphidicolon, rituxan, sunitinib, dasatinib, tezacitabin, Sml1, fludarabin, pentostatin, triapin,
didox, trimidox, amidox, 3-AP, va MDL-101,731.

Céc hop chét theo sang ché con c6 thé duge sir dung két hop véi cac phuong phap
diéu tri bénh ung thu khéc, vi dy nhu béng hoa tri liéu, li€éu phap chiéu xa, liéu phéap nhim
dich khéi u, liéu phap bd trg, liu phap mién dich hogc phau thust. Vi du vé liéu phip mién
dich bao gém diéu tri xytokin (vi du, interferon, GM-CSF, G-CSF, IL-2), li¢u phap mién
dich CRS-207, vic xin ung thu, khéng thé don dong, chuyén t& bao T nudi, chit chu van
thy thé Toll, chét chit van STING, lidu phap virut tiéu khéi u va cc phan tir nhé diéu hoa
mién dich, bao gdm thalidomit hodc chit (rc ché JAK1/2 va cac chét twong ty. Céc hop
chét nay c6 thé dugc st dung két hop v6i mot hodc nhiéu loai thudc chdng ung thu, nhu
céc chat héa tri liéu. Céc chét héa tri liéu vi du bao gdm hoa chat bét ky trong sb céc hoa
chit sau: abarelix, aldesleukin, alemtuzumab, alitretinoin, allopurinol, altretamin,
anastrozol, arsenic trioxit, asparaginaza, azacitidin, bevacizumab, bexaroten, baricitinib,
bleomyxin, bortezombi, bortezomib, busulfan tiém tinh mach, busulfan ding dudng mi€ng,
calusteron, capecitabin, carboplatin, carmustine, cetuximab, chlorambucil, cisplatin,
cladribin, clofarabin, xyclophosphamit, cytarabin, dacarbazin, dactinomyxin, dalteparin
natri, dasatinib, daunorubixin, decitabin, denileukin, denileukin diftitox, dexrazoxan,
docetaxel, doxorubixin, dromostanolon propionat, eculizumab, epirubixin, erlotinib,
estramustin, etoposit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim, floxuridin,
fludarabin, flouraxil, fulvestrant, gefitinib, gemcitabin, gemtuzumab ozogamicin, goserelin
axetat, histrelin axetat, ibritumomab tiuxetan, idarubixin, ifosfamit, imatinib mesylat,
interferon alfa 2a, irinotecan, lapatinib ditosylat, lenalidomit, letrozol, leucovorin, leuprolit
axetat, levamisol, lomustin, meclorethamin, megestrol axetat, melphalan, mercaptopurin,
methotrexat, methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon phenpropionat,
nelarabin, nofetumomab, olaparib, oxaliplatin, paclitaxel, pamidronat, panitumumab,

pegaspargaza, pegfilgrastim, pemetrexed dinatri, pentostatin, pipobroman, plicamyxin,
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procarbazin, quinacrin, rasburicaza, rituximab, ruxolitinib, rucaparib, sorafenib,
streptozocin, sunitinib, sunitinib maleat, tamoxifen, temozolomit, teniposit, testolacton,
thalidomit, thioguanin, thiotepa, topotecan, toremifen, tositumomab, trastuzumab,
tretinoin, mu tac uraxil, valrubixin, vinblastin, vincristin, vinorelbin, vorinostat, niraparib,
veliparib, talazoparib va zoledronat.

Céc vi du bd sung vé céc chét hoa tri liéu bao gém cac chét uc ché proteosom (vi
du,bortezomib), thalidomit, revlimid va cdc tic nhdn gdy hai ADN nhu melphalan,
doxorubixin, xyclophosphamit, vincristin, etoposit, carmustin, va cac chét tuong tu.

Céc steroit vi du bao gdm corticosteroit nhu dexametason hogc prednison.

Vi du chit tc ché Ber-Abl bao gdm imatinib mesylat (GLEEVAC ™), nilotinib,
dasatinib, bosutinib vi ponatinib, va céc mudi dugc dung.Céc chét &rc ché Ber-Abl thich
hop vi du khéc bao gdm cac hop chit va mudi dugc dung cta ching, cia cac phan nhom
va céc nhom duge boc 19 trong Bing sang ché M¥ sb 5,521,184, WO 04/005281, va Pon
sang ché My s6 60/578,491.

Cé4c chét (e ché Flt-3 thich hgp vi du bao gém midostaurin, lestaurtinib, linifanib,
sunitinib, sunitinib, maleat, sorafenib, quizartinib, crenolanib, pacritinib, tandutinib,
PLX3397 va ASP2215, va céc mudi duge dung ctia ching. Cac chét e ché Flt-3 thich hop
vi du khac bao g?)m cac hop chét, va mudi duge dung cta chung, nhu dugc boc 19 trong
Cong bd don québc té s6 WO 03/037347, WO 03/099771, va WO 04/046120.

Céc chét e ché RAF thich hop vi du bao gém dabrafenib, sorafenib va vemurafenib,
va cac mubi dugce dung cuia ching. Céac chét ttc ché RAF thich hop vi du khéc bao gE”)m cac
hop chét, va mudi duge dung cla ching, nhu dugc md ta trong Cong b6 don qubc té sb
WO 00/09495 va WO 05/028444.

Céc chét trc ché FAK thich hop vi du bao gdm VS-4718, VS-5095, VS-6062, VS-
6063, BI853520 va GSK2256098, va cac mudi dugc dung ciia chiing. Céc chét irc ché FAK
thich hop vi du khac bao gém cac hop chét, va cac mubi duge dung cua chung, nhu duge
bdc 16 trong Cong b don qubc t& s6 WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595, va WO 01/014402.

Theo mot s phuong 4n, cac hop chit theo sang ché c6 thé dugc sir dung két hop
véi mot hodc nhiéu chét trc ché kinaza khéc bao gém imatinib, dac biét dé diéu tri cho cac

bénh nhan khang imatinib hodc cac chat rc ché kinaza khac.
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Theo mdt sé phuong &n, hop chét theo sang ché co thé dugc str dung két hop véi
chét héa tri liéu dé diéu tri ung thu, va c6 thé cai thién déap tmg didu tri so v6i phan tng v6i
chi chét hoa trj liéu don 1é ma khong lam trAm trong thém tac dong ddc hai cia no6. Theo
mot sb phuong an, cac hop chét theo sang ché ¢ thé duoc st dung két hop véi chét hoa tri
lidu dugc dé xuét & dy. Vi du, cac dugc chét bd sung dugc st dung trong didu tri dau tay,
c¢6 thé bao gdm nhung khong gi6i han, melphalan, melphalan cong véi prednison [MP],
doxorubixin, dexametason va Velcade (bortezomib). Céc tidc nhan bd sung khac dugc str
dung trong diéu tri da u tiy bao gdm cac chat trc ché Ber-Abl, Flt-3, RAF va FAK kinaza.
Theo mot sb phuong 4n, hop chét nay 13 tc nhan alkyl hoa, chét wc ché proteasom,
corticosteroit hodc tdc nhan diéu bién mién dich. Vi du vé tac nhan alkyl héa bao gém
xyclophosphamit (CY), melphalan (MEL) va bentamustin. Theo mot sb phuong an, chét
trc ché proteasom 1a carfilzomib. Theo mét s6 phuong 4n, corticosteroit 12 examethason
(DEX). Theo mot s phuong 4n, chit diéu bién mién dich 1a lenalidomit (LEN) hodc
pomalidomit (POM). Téc dung cong hop hozc hiép ddng 12 két qua mong muén cia vige
két hop chét trc ché PI3K theo sang ché vdi tac nhan bd sung.

Theo mét s6 phuong 4n, chét wrc ché PI3Ky dugc dé xuét & day co thé duoc str dung
két hop v6i mot hodc nhidu chét e ché diém kiém soat mién dich dé diéu trj ung thu nhu
dugc mo ta & day. Theo mdt phuong 4n, dang két hop v6i mot hodc nhiéu chét &rc ché diém
kidm so4t mién dich nhu duge md ta & day c6 thé dugc st dung dé diéu tri u hic sic t6.
Cac h(jp chét theo séng ché ¢6 thé duge str dung Két hop vdi mot hodc nhidu chét uc ché
diém kiém soat mién dich. Cac chét trc ché diém kiém soat mién dich vi du bao gE‘)m cac
chét e ché chéng lai cac phan tir diém kiém soat mién dich nhu CD20, CD28, CD40,
CD122, CD96, CD73, CD47, GITR, CSFIR, JAK, PI3K delta, PI3K gama, TAM,
arginaza, HPK 1, CD137 (con dugc goi 1a 4-1BB), ICOS, B7-H3, B7-H4, BTLA, CTLA-
4, LAG3, TIM3, VISTA, TIGIT, PD-1, PD-L1 va PD-L2. Theo mdt sd phuong 4n, phan
tir didm kiém so4t mién dich 1a phan tir diém kiém soat kich thich duoc chon tir CD27,
CD28, CD40, ICOS, OX40, GITR va CD137. Theo mét s phuong n, phan tir diém kiém
so4t midn dich 1a phan tir didm kiém soét (e ché duge chon tir A2AR, B7-H3, B7-H4,
BTLA, CTLA-4, IDO, KIR, LAG3, PD-1, TIM3, TIGIT va VISTA. Theo mot s6 phuong
&n, cac hop chat theo sang ché dugc dé xuét & day co thé dugc sir dung két hop véi mot
hodic nhidu tac nhan duoc chon tir céc chét trc ché KIR, chit e ché TIGIT, chét tc ché

LAIRI, trc ché CD160, cht wrc ché 2B4 va céc chat tc ché beta TGFR.
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Theo mot s phuong 4n, cac chét Grc ché PI3Ky dugc d& xult & day c6 thé duoc sit
dung két hop véi mot hoic nhidu chét chi van ctia cc phén tir diém kiém soat mién dich,
vi du, 0X40, CD27, 0X40, GITR, va CD137 (con dugc goi la 4-1BB).

Theo mdt s6 phwong 4n, chét irc ché cua phan tir diém kiém so4t mién dich 12 khéng
thé khang PD1, khang thé khang PD-L1 hojc khang thé khang CTLA-4.

Theo mét sd phuong 4n, chit rc ché cua phan tir diém kiém soat mién dich 1a chét
trc ché PD-1, vi du, khang thé don dong khang PD-1. Theo mot sd phuong 4n, khang thé
don dong khang PD-1 1a nivolumab, pembrolizumab (con dugc goi la MK-3475),
durvalumab (Imfinzi®), pidilizumab, SHR-1210, PDR001, MGAO012, PDR001, AB122
hoic AMP-224. Theo mot s6 phuong 4n, khéng thé don dong khang PD-1 1a MGAO012,
nivolumab hodc pembrolizumab. Theo mdt s phuong 4n, khéng thé khang PD-1 1a
MGAO12. Theo mdt s6 phuong 4n, khang thé khang PD-1 14 nivolumab. Theo mét sd
phuong 4n, khéng thé khang PD-1 1a pembrolizumab. Theo mdt sé phuong 4n, khang thé
khang PD-1 1a SHR-1210. (Céc) tdc nhin chbng ung thu khac bao gdm céc liéu phap khang
thé nhu 4-1BB (vi du, urelumab, utomilumab.

Theo mot sd phuong 4n, chit e ché phan tir diém kidm soat mién dich 13 chit e
ché PD-L1, vi dy, khéng thé don dong khang PD-L1. Theo m{t s6 phuong 4n, khéng thé
don dong khang PD-L1 1a BMS-935559, MEDI4736, MPDL3280A (con dwgc goi la
RG7446), hoic MSB0010718C. Theo mét s6 phuong 4n, khang thé don dong khang PD-
L1 1a MPDL3280A hodc MEDI4736.

Theo mot s6 phuwong 4n, chét e ché PI3Ky dugc d& xut & day c6 thé dugc sir dung
mdt minh hoic két hop v6i khang thé khang PD-1, dé diéu tri u hic séc t6 (khang PD-1),
NSCLC (khang PD-1), HNSCC (khang PD-1 ), ung thu vii b$ ba am tinh (PD-1 nguyén
s0), u trung bidu mo, ung thu biéu mo tuyén hoic céc khdi u v6i mirc MDSC cao.

Theo mot s phuong 4n, chét rc ché ciia phén tir diém kiém soat mién dich 1a chét
ttc ché PD-1 va PD-L1, vi du, khang thé don dong khang PD-1/PD-L1. Theo mét sb
phuong an, khang thé khang PD-1/PD-L1 1a MCLA-136.

Theo mot s& phuong 4n, chit e ché 1a MCLA-145.

Theo mot s6 phuong 4n, chét rc ché phén tir diém kiém soat mién dich 1a chét e
ché CTLA-4, vi du, khéng thé khang CTLA-4. Theo mdt s phuong &n, khang thé khang
CTLA-4 1 ipilimumab, tremelimumab AGEN1884, hoac CP-675,206.
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Theo mét s6 phuong an, chét trc ché phén tir diém kiém soat mién dich 1a chét tc
ché LAG3, vi du, khang thé khang LAG3. Theo mdt s6 phuong 4n, khang thé khing LAG3
1a BMS-986016, LAG525 hodc INCAGN2385.

Theo mét s& phuong an, chét e ché phan tir diém kiém soat mién dich 1a chét tc
ché TIM3, vi du, khéng thé khang TIM3. Theo mot s6 phuong én, khang thé khang TIM3
1a INCAGN2390, MBG453 hodc TSR-022.

Theo mot s6 phuong én, chit e ché phén tir diém kidm soat mién dich 13 chat tc
ché GITR, vi du, khéng thé khang GITR. Theo mét s6 phuong 4n, khang thé khang GITR
13 TRX518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156, GWN323
hodc MEDI1873.

Theo mét s6 phuong 4n, chét trc ché phan tir diém kiém soat mién dich 1 chét chu
van OX40, vi du, khang thé cht van OX40 hoac protein dung hgp OX40L. Theo mot sb
phuong 4n, khéng thd khéang OX40 13 MEDI0562, MOXR-0916, PF-04518600,
GSK3174998 hoic BMS-986178. Theo mot sd phuong 4n, protein dung hgp OX40L la
MEDI6383.

Theo mdt sb phuong 4n, chét @rc ché phan tir diém kidm so4t mién dich 1a chit trc
ché CD20, vi du, khang thé khang CD20. Theo mot s6 phuong 4n, khang thé khang CD20
13 obinutuzumab hodc rituximab.

Céc hop chét theo sang ché ¢o thé duge st dung két hop véi cac khang thé dic hiéu
kép. Theo mot s6 phuong 4n, mot trong cac mién ctia khang thé dic hidu kép nhim dich
vao thu thé PD-1, PD-L1, CTLA-4, GITR, 0X40, TIM3, LAG3, CD137, ICOS, CD3 hodc
TGFB.

Theo mot sb phuong an, chét rc ché PI3K-gama dugc dé xuét & day co thé duoc sir
dung két hop véi mot hodc nhidu chét e ché enzym chuyén hoéa. Theo mot sd phuong 4n,
chét e ché enzym chuyén héa 1a chét ttc ché IDO1, TDO hogc arginaza. Vi du v& chét tc
ché IDO1 bao gdm epacadostat, BMS-986205, PF-06840003, 10M2983, RG-70099,
LY338196 va NGLI19.

Theo mét s phuong 4n, cac hop chit theo sang ché ¢ thé duge st dung két hop
v6i chét rc ché JAK hodc PI3KS.

Céc tac nhan c6 thé dugc két hop véi hop chit theo sang ché & dang lidu duy nhét
hodc lién tuc, hodc cac tdc nhan co thé dugc sir dung ddng thoi hodc tuan tu dudi dang céc

dang liéu lugng riéng biét.
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Cac hgp chét theo sang ché ¢6 thé duge st dung két hop véi mot hodc nhidu chit
tie ché khéc hoiic mot hogc nhidu liéu phap dé didu tri nhiém tring. Vi du vé nhiém trung
bao gdm nhidm virut, nhidm vi khuén, nhim nédm hoc nhiém ky sinh tring.

Theo mot sb phuong 4n, corticosteroit nhu dexametason dugc sit dung cho bénh
nhan két hop véi cac hop chét theo sang ché trong d6 dexametason dugc sir dung gidn doan
chir khong phai lién tuc.

Céc hop chét ¢6 cong thire (I) hodc cong thire bt ky trong s6 céc cdng thire nhu
duge mé td ¢ day, hop chét theo diém bét ky trong s6 cac diém yéu ciu bao hd va dugc md
ta & day, hoic mudi ciia ching c6 thé dugc két hop véi mot tac nhan sinh mién dich khac,
nhu té bao ung thu, khang nguyén khdi u da tinh sach (bao gdm protein tai t6 hop, peptit
va phén tir carbohydrat), t6 bao va té bao duge chuyén nhiém gen ma héa cac xytokin kich
thich mién dich. Cac vi du khong gi6i han pham vi sang ché vé& véc-xin khdi u c6 thé dugc
st dung bao gbm peptit cua khang nguyén u hic séc t§, nhu cac peptit cua gp100, khang
nguyén MAGE, Trp-2, MARTI va/hodc tyrosinaza, hodc cac t& bao khdi u duge chuyén
nhidm dé biéu hién xytokin GM-CSF.

Céc hop chét c6 cong thuc (I) hodc cong thirc bét ky trong sb cac cong thirc nhu
duge mo ta ¢ day, hop chét theo diém bét ky trong s6 cac diém yéu ciu bao hd va dugc mod
ta & day, hodc mudi ctia chung c6 thé dugc st dung két hop véi phac dd tiém chung dé didu
tri ung thu. Theo mdt s6 phuong 4n, céc té bao khéi u dugc chuyén nap dé biéu hién GM-
CSF. Theo mét sé phuong an, véc-xin khdi u bao gdbm cac protein tir virut c6 lién quan dén
bénh ung thu & ngudi nhu virut u nhi & ngudi (HPV), virut viém gan (HBV va HCV) va
virut Herpes sacom Kaposi (KHSV). Theo mot sd phuong 4n, cac hop chit theo sang ché
¢6 thé duoc st dung két hop véi khang nguyén ddc hiéu dbi v6i khéi u, nhu protein sdc
nhidt dwge phan 1ap tir chinh md khéi u. Theo mot s6 phuong an, céc hop chét c6 cong
thirc () hodc cong thirc bt ky trong sé céc cong thire nhu duge md ta ¢ day, hop chét theo
diém bat ky trong sé cac diém yéu cau bao hd va dugc mo ta & day, hodc mudi ctia ching
c6 thé duoc két hop véi phuong phap gay mién dich té bao dudi gai dé kich hoat c4c phan
tng chbng khéi u cong hiéu.

Céc hop chit theo séng ché c6 thé dugc st dung két hop véi cac peptit vong 16n ddc
hiéu kép nhim dich céc té bao hiéu tng biéu hién thu thé Fe alpha hodc Fe gama dén cac
té bao khdi u. Céc hop chit theo sang ché ciing c6 thé dugc két hop véi cac peptit vong 16n

ma hoat héa phan tmg mién dich cta thé chu.
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Theo mdt s6 phuong 4n khéc, viéc két hop cia céc hop chit theo sang ché véi cac
chét tri liéu khac c6 thé dugc sir dung cho bénh nhan trude, trong khi, va/hodc sau khi cly
ghép tiy xuong hodc chy ghép té bao gbc. Cac hop chit theo sang ché c6 thé dugc sir dung
két hop véi ciy ghép tily xuong dé didu tri nhidu loai khdi u c¢6 ngudn gdc tao huyét.

Céc hop chit c6 cong thic (I) hodc cong fhl’rc bét ky trong sb cac cong thirc nhu
dugc mo ta ¢ day, hop chit theo diém bét ky trong s6 cac diém yéu cau bao hd va dugc mod
ta & day, hodc mudi cta chiing ¢6 thé dugc st dung két hop v6i véc xin, dé kich thich phan
ung mién dich ddi v&i mam bénh, cac ddc t, va tu khang nguyén. Vi du vé c4c tac nhan
gay bénh ma phuong phéap didu tri nay c6 thé dic biét hitu ich, bao gom céc mam bénh ma
hién khong co véc xin hiéu qua hogc cic mam bénh ma vic xin théng thuong c6 hiéu qua
day da kém hon. Cac mAm bénh bao gdm, nhung khdng gidi han ¢, HIV, Viém gan (A, B,
& C), Cam, Herpes, Giardia, S&t rét, Leishmania, Staphylococcus aureus, Pseudomonas
Aeruginosa.

Céc virut gdy nhiém tring c6 thé diéu tri dugc bang cc phuong phép theo sang ché
bao gdm, nhung khong gi6i han & virut gdy u nhu & ngudi, virut cim, viém gan A, B, C
hoic D, adenovirut, poxvirut, virut herpes simplex, virut cytomegalovirus & nguoi, virut
gay hdi ching ho hép cép tinh ning, virut ebola, virut soi, virut herpes (vi du, VZV, HSV-
1, HAV-6, HSV-II va CMV, virut Epstein Barr), flavivirut, echovirut, rhinovirut, virut
coxsackie, cornovirut, virut hgp bao ho hép, virut quai bi, rotavirut, virut séi, virut rubella,
virut parvovirus, virut vaccinia, virut HTLV, virut s6t xudt huyét, virut gdy u nhd, virut
giy u mém, virut bai liét, virut dai, virut JC va arbovirut gdy viém ndo.

Céc vi khudn mim bénh gy nhiém trung c6 thé didu tri dugc bang cac phuong phap
theo sang ché bao gém, nhung khong gidi han &, chlamydia, vi khuan rickettsial,
mycobacteria, tu cAu khuén, lién cu khuén, phé cu khudn, nio mo ciu va conococci,
klebsiella, proteus, serratia, pseudomonas, legionella, vi khuén gdy bénh bach hau,
salmonella, truc khudn bacillus, vi khuin gdy bénh dich ta, bénh udn vén, bénh ngd doc
clostridium botulinum, bénh than, bénh dich hach, xoan khuan gy bénh Léptospira va vi
khuén giy bénh Lyme.

N4im mim bénh gay nhiém tring c6 thé didu tri dugc bang cac phuong phap theo
sang ché bao gbm, nhung khong gi6i han &, Candida (albicans, krusei, glabrata, Tropicalis,
v.v.), Cryptococcus neoformans, Aspergillus (fumigatus, niger, v.v.), Genus Mucorales

(mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
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Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma capsulatum. Ky sinh
tring mam bénh gay nhidm tring c6 thé diéu tri dugc bang cac phuong phép theo sang ché
bao gdm, nhung khong giéi han ¢, Entamoeba histolytica, Balantidium coli,
Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis
carinii, Plasmodium vivax, Babesnosia microti, Trypanosoma brucei, Trypanosoma cruzi,
Leishmania donovani, Toxoplasma gondi, va Nippostrongylus brasiliensis.

Cac phuong phap dé st dung an toan va hiéu qua héau hét cac chét héa tri liéu nay
déu dugc ngudi c6 trinh do trung binh trong linh vyc nay biét r5. Ngoai ra, viéc st dung
chung dugc md ta trong tai li¢u tiéu chuén. Vi duy, viéc sir dung nhidu chit hoa tri lidu duogc
mé ta trong "Physicians' Desk Reference" (PDR, vi du, xuat ban nam 1996, Medical
Economics Company, Montvale, NJ), tai liéu nay dugc dua toan by vao day bang cach vién
dan.

Nhu da dé cip O trén, cac hop chét bd sung, chét tc ché, tic nhan, v.v. c6 thé duoc
két hop véi hop chét theo sang ché & dang liu luong don 1& hodc lién tuc, hodc chung ¢
thé dugc sit dung ddng thdi hodc tudn ty dudi dang céc dang bao ché riéng biét.

Cong thirc duoc phdm dieoc va dang | iéu lwong

Khi dugc sir dung lam dugc phéam, c4c hop chét theo sang ché co thé duoc sir dung
& dang cac ché pham dugc. Céc pham nay c6 thé dugc stir dung theo phuong thirc da biét
rd trong linh vuc dugc, va co thé dugc dung bang cac dudng ding khéc nhau, tiry thuge
vao mong mudn didu tri khu tr hay toan than va vao ving cAn diéu tri. Viéc ding c6 thé
1a khu tra (bao gdm qua da, qua bidu bi, qua mét va niém mac bao gbm viéc phan phéi
trong mili, qua 4m dao va truc trang), qua duong phéi (vi du, bang cach x0ng hit hodc bom
thubc bot hodc khi dung, bao gdm bing méy xong khi dung; trong khi quén hogc trong
miii), dudng miéng hodc ngoai duong tiéu hoa. Viéc dung ngoai duong tiéu hda bao gbm
tiém hodc truyén trong tinh mach, trong dong mach, dudi da, trong phuc mac hodc trong
co; hodc dung ndi so, vi du, ndi tiry mac hodc trong nao that. Viéc dung ngoai dudng tiéu
hoéa c6 thé & dang lidu bolus duy nhét, hodic c6 thé 13, vi dy, bing bom truyen dich lién tyc.
Céc duge phdm va ché phdm dé sir dung khu tra ¢6 thé bao gdm cao dan thudc thdm qua
da, thudc md, thudc nudc, thudc kem, gel, thudc nho, thubc dan, thudc xit, dich 1dng va bot
thAm thiu qua da. Chét mang dugc phim thong thudng, bazo gbc nuéde, bot hodc dau, chit

lam dic va cac chat twong tu c6 the can thi€t hodc mong muon.
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Sang ché nay ciing bao gbm cac dugc phim chira, 13 thanh phan hoat tinh, hop chét
theo sang ché, hoic mubi dugc dung ciia ching, két hop v6i mot hodc nhidu chit mang (t4
duoc) dugc dung. Theo mot sd phuong 4n, dugc phim nay thich hop dé dung khu trd.
Trong viéc bao ché dugc phém theo sang ché, thanh pﬁén hoat tinh thuong duge tron véi
ta dugc, dugce pha lodng véi ta dugc hodc dugc boc trong cvhét mang nhu vay ¢ dang, vi
du, vién nang, goi, giéy hoic vat chira khac. Khi ta duge dong vai tro 1am chét pha lodng,
ta dugc nay co thé 1a vat liéu rén, ban ran hoic 10ng, ma dong vai tro lam ta4 dugc long,
chit mang ho#c mdi truong cho thanh phén hoat tinh. Do d6, dugc phim c6 thé & dang
vién nén, vién tron, bot, vién thudc hinh thoi, géi, vién nhén, con ngot, hén dich, nhil dich,
dung dich, xi-r6, khi dung (& dang rin hodc trong mdi trudng 16ng), thudc m& chira, vi du,
1én dén 10% khdi lrgng ctia hop chét hoat tinh, vién nang gelatin mém va cimg, thudc dan,
dung dich tiém vo trung va bot dong goi vo trung.

Trong viéc bao ché ché pham, hop chét hoat tinh c¢6 thé dugc nghién dé tao ra kich
thudc hat thich hop trude khi két hop v6i cac thanh phan khac. Néu hop chit hoat tinh vé
co ban khong hoa tan, n6 ¢ thé duge nghién thanh kich thudc hat nhé hon 200 mesh. Néu
hop chét hoat tinh v& co ban 1a tan trong nudc, thi kich thuéc hat c6 thé dugc diéu chinh
bang cach nghién d tao ra sy phan b vé& co ban ddng déu trong ché pham, vi du khoang
40 mesh.

Céc hop chét theo sang ché c6 thé dugc nghién bang cach st dung cac quy trinh
nghién d4 biét nhu nghién w6t thu duge ¢ hat thich hgp cho viée tao vién va cho céc dang
ché pham khéc. Cac ché pham nhé min (hat nano) cia céc hop chét theo sang ché c6 thé
duoc didu ché bang cach st dung céc quy trinh da biét trong linh vuc nay, vi du, xem Cong
bb don qudc té s6 WO 2002/000196.

Mot s6 vi du vé t4 dugc thich hgp bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bot, gdm acacia, canxi photphat, alginat, tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc, xi-rd va metyl xenluloza. Cac
ché phim nay c6 thé bao gdm thém: chét bdi tron nhu bot hoat thach, magie stearat va dau
khoang; chit 1am wét; chit tao nhil dich va tao hdn dich; cac chét bao quan nhu metyl- va
propylhydroxy-benzoat; chit 1am ngot; va chit tao huong. Céac dugc pham theo sang ché
¢6 thé duge bao ché dé tao ra sy phong thich nhanh chéng, duy tri hod#c tri hodn cda thanh
phan hoat tinh sau khi ding cho bénh nhén bing cach sir dung cac quy trinh da biét trong

linh vuc nay.
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Céac duoc phém ¢6 thé dugc bao ché duéi dang lidu dp’n vi, mdi lidu lugng chira tir
khoang 5 dén khoang 1000 mg (1 g), thuong 14 tir khoang 100 dén khoang 500 mg, thanh
phan hoat tinh. Thuét ngit “dang lidu don vi” dung dé chi céc don vi vat 1y rdi rac thich
hop dung lam lidu lugng don vi cho dbi twgng ngudi va dong vat co va khéc, mdi don vi
chira lugng hoat chét x4c dinh truéc duoc tinh toan dé tao ra hiéu qua diéu tri mong mudn,
khi két hop véi ta duge thich hop.

Theo mdt s6 phuong an, duge phim theo sang ché chira tir khoang 5 dén khoang 50
mg thanh phan hoat tinh. Ngudi ¢6 trinh d§ trung binh trong linh vuc s& hiéu r6 rang sang
ché bao gém dugc phim chira tir khoang 5 dén khoang 10, tir khoang 10 dén khoang 15,
tir khoang 15 dén khoang 20, tir khoang 20 dén khoang 25, tir khoang 25 dén khoang 30,
tir khoang 30 dén khoang 35, tir khoang 35 dén khoang 40, tir khoang 40 dén khoang 45,
hoic tir khoang 45 dén khoang 50 mg thanh phan hoat tinh.

Theo mdt sé phuong 4n, duge phim theo sang ché chira tir khoang 50 dén khoang
500 mg thanh phén hoat tinh. Nguoi ¢6 trinh d6 trung binh trong linh vuc s& hiéu 5 ring
séng ché bao gdm duge phdm chira tir khoang 50 dén khoang 100, tir khoang 100 dén
khoang 150, tir khoang 150 dén khoang 200, tir khoang 200 dén khoang 250, tir khoang
250 dén khoang 300, tir khoang 350 dén khoang 400, hogc tir khoang 450 dén khoang 500
mg thanh phén hoat tinh.

Theo mét sé phuong 4n, duge phim theo sang ché chira tir khoang 500 dén khoang
1000 mg thanh phan hoat tinh. Ngudi ¢6 trinh d6 trung binh trong linh virc s& hiéu 15 ring
séng ché bao gdbm dugc pham chira tir khoang 500 dén khoang 550, tir khoang 550 dén
khoang 600, tir khoang 600 dén khoang 650, tir khoang 650 dén khoang 700, tir khoang
700 dén khoang 750, tir khoang 750 dén khoang 800, tir khoang 800 dén khoang 850, tir
khoang 850 dén khoang 900, tir khoang 900 dén khoang 950, hogc tir khoang 950 dén
khoang 1000 mg thanh phan hoat tinh. °

Céc lidu luong twong tu cd thé duge stir dung cla cac hop chit dugc md ta & day
trong cac phuong phap va cach sir dung theo sang ché.

Hop chét hoat tinh c6 thé c6 hidu qua trén pham vi lidu luong rong va thuong duge
str dung véi lugng duge dung. Tuy nhién, cAn hidu ring luong hop chét thuc su duge sur
dung thuong s& dugc xac dinh boi bac si, tiry theo céc truong hop lién quan, bao gdm tinh

trang dugc diéu tri, duong dung dugc chon, hop chét thuc té duoc st dung, tudi, can nang,
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va d4p g cla tirng bénh nhén, mic do nghiém trong cla cac hoi chimg cta bénh nhén,
va yéu t6 twong tu. )

P& bao ché cac ché phdm rin nhu'vién nén, thanh phﬁn hoat tinh chinh dugc tron
v6i t4 dugc d8 tao thanh ché phém tién bao ché dang rén chira hdn hop ddng nhat ctia hop
chit theo sang ché. Khi @& cap dén cac ché phim tién bao ché nay duéi dang ddng nhit,
thanh phan hoat tinh thudng duge cho phéan tan ddng déu trong toan bd hop phan dé hop
phﬁn c¢6 thé d& dang dugc chia nho thanh cac dang liéu don vi hiéu qua nhu nhau nhu vién
nén, vién tron va vién nang. Sau d6 dang tién bao ché rin nay dugc chia nhé thanh dang
lidu don vi thudc loai duge mo ta & trén chira tir, vi dy nhu, tir khoang 0,1 dén khoang 1000
mg thanh phén hoat tinh theo séng ché.

Vién nén hodc vién tron theo sang ché ¢6 thé dugc bao hodc duoc tron theo cach
khac dé tao ra dang lidu luong c6 wu diém 1a tac dung kéo dai. Vi dy, vién nén hodc vién
tron c6 thé c6 chira thanh phan liéu lugng bén trong va thanh phan lidu Iugng bén ngoai,
thanh phan bén ngoai & dang vo boc cta thanh phén bén trong. Hai thanh phin nay c6 thé
dugc ngan cach badi 16p tan trong rudt c6 nhiém vu chdng lai su phan hity trong da day va
cho phép thanh pTaén bén trong di nguyén ven vao trong ta trang hodc dugc lam chdm tbc
d6 phong thich. Nhiéu loai vat liéu c6 thé duge sit dung cho cac 16p hodc 16p phu tan trong
rudt nhu vay, cac vt liéu do6 bao gdm mot s6 axit polyme va hdn hop cia axit polyme voi
cac vét liéu nhu sen-lic, rugu xetyl va xenluloza axetat.

Céc dang chét 16ng trong d6 cac hop chét va ché phim theo séng ché ¢c6 thé dugc
két hop dé sir dung qua dudng miéng hodc bang céach tiém bao gdm cac dung dich nuéc,
xi-rd ¢6 huong vi thich hgp, huyén phi nuéc hodc dau, va nhil twrong c6 huong vi véi dau
&n nhu dau hat bdng, dau ving, diu dira, hoic dau dau phdng, cling nhu cdn ngot va cac ta
dugc 16ng dung cho duoc pham tuong tu:

Céc ché phdm dé xong hit hoic bom phun bao gdm dung dich va hdn dich trong
dung mdi nude hodc hitu co, dugc dung, hodc cac hdn hop cta ching va bot. Ché phém
16ng hogic rin c6 thé chira céc ta duge duge dung thich hgp nhu duge mé ta o frén. Theo
mot s& phuong 4n, ché phim dugc st dung qua dudng ho hép bing miéng hodc mii dé c6
tac dung khu trd hodc toan than. Ché pham c6 thé duoc xong khi dung bang cach sir dung
khi tro. Dung dich x6ng khi dung ¢6 thé duoc hit truc tiép tir thiét bi xong khi dung hodc

thiét bi xdng khi dung ¢ thé dugc gin vao mit na, nit gac hodc may thé ép luc duong
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ngit quing. Cic ché phdm dang dung dich, hdn dich hodc bdt co thé dugc sir dung qua
dudong miéng hodc duong mii tir cac thiét bi phan phdi ché pham theo cach thich hop.

Céc cong thirc ché pham ding khu tra c6 thé chita mot hodc nhiéu chit mang thong
thuong. Theo mot sb phuong 4n, thubc m& c6 thé chira nuée va mot hogc nhidu chit mang
ky nu6c dugce chon tir, vi du, parafin 1ong, polyoxyetylen alkyl ete, propylen glycol, vaselin
tréng, va cac chét trong tw. Cac hop phan chit mang cho thudc kem c6 thé dwa trén nuéc
két hop véi glyxerol va mot hodc nhidu thanh phan khac, vi du nhu glyxerinmonostearat,
PEG-glyxerinmonostearat va rugu xetylstearyl. Gel c6 thé duge tao ché pham bing cach
stir dung rugu isopropyl va nude, két hop mdt cich thich hop véi cac thanh phén khac nhu,
vi dy, glyxerol, hydroxyetyl xenluloza, va cac chét twong tw. Theo mot s6 phuong 4n, ché
phim ding tai chd chita it nhét khoang 0,1, it nhit khoang 0,25, it nhét khoéng 0,5, it nhét
khoang 1, it nhét khoang 2, hoic it nhit khoang 5 % khdi luong cia hop chét theo séng
ché.Cécchéph&niaichécéthéduocdénggéiphﬁlun)uongcéc6ng,Vidu,100g5duqc
két hop tiy v v6i cac huéng dan st dung dbi vé6i viee diéu tri cia chi dinh duge chon, vi
du, bénh vy nén hodc tinh trang bénh & da khac.

Luong hop chét hoic ché phém dugc st dung cho bénh nhéan s& khac nhau ty thude
vao cac liéu phap khac dang dugce str dung, muc dich cia vi€e st dung, nhu du phong hodc
trj liéu, tinh trang ctia bénh nhan, cach thie sir dung va dang tuong tyr. Trong céc g dung
diéu tri, ché phém ¢6 thé dugce st dung cho bénh nhén da méc bénh véi luong du dé chira
khéi hodc lam ngung it nhit 12 mot phan cac hoi ching ciia bénh va cac bién ching cia
bénh. Liéu hitu hiéu s& phu thudc ve‘lo‘tinh trang bénh dang dugc diéu tri cling nhu theo
nhén dinh cua béc si 14m sang tiy thudc vao cac yéu t6 nhu mtrc d6 nghiém trong cia bénh,
tudi, cn ning va tinh trang chung ctia bénh nhén, va cac yéu t6 tuong tu.

Céac ché phém duoc st dung cho bénh nhan cé thé & dang dugc phém dugc mota &
trén. Céc ché pham nay c6 thé duoc khir tring bang cac k¥ thuat khir trung thong thuong,
hoiic ¢6 thé duoc loc v tring. Dung dich nuée c6 thé duoc dong goi dé st dung nhu vay,
hoic dugc dong kho, ché pham dong kho duge két hop v6i chit mang nudc vo trung trude
khi stt dung. B¢ pH cua céac ché pham hop chét thudong s& nim trong khoang tir 3 dén 11,
t&t hon 12 tir 5 dén 9 va t6t nhét 13 tir 7 dén 8. Can hiéu ring viéc st dung mot s6 té dugc,
chét mang hoic chit 8n dinh nhét dinh d4 néi & trén s& dAn dén su tao thanh mubi dugc

pham.
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Lidu luong diéu tri ctia hop chét theo sang ché c6 thé thay dbi theo, vi du, viéc st
dung cu thé ma viéc didu tri duoc thuc hién cho n6, cach thirc sir dung hop chét, stc khoe
va tinh trang cua bénh nhén, va danh gia cia bac si ké don. Ty 1€ hodc néng do cia hop
chit theo sang ché trong dugc phim c6 thé thay dbi tury thudc vao mot s6 yéu t6 bao gdm
liéu luong, dic tinh hoa hoc (vi dy,tinh ky nude) va duong dung. Vi du nhu, hop chét theo
sang ché c6 thé dugc cung cép trong dung dich dém sinh ly trong nude chira tir khoang 0,1
dén khoang 10% khdi lwgng/thé tich cia hop chit dé dung ngoai duodng tiéu hoa. Mot s6
khoang lidu lugng dién hinh 13 tir khoang 1 pg/kg dén khoang 1 g/kg khdi lugng co thé
mdi ngay. Theo mét s6 phuong 4n, khoang lidu lwong 1a tir khoang 0,01 mg/kg dén khoang
100 mg/kg khdi lvong co thé mdi ngay. Lidu lugng c6 thé phu thude vao cac cac yéu td
bién d6i nhu loai va murc do tién trién ctia bénh hoic rdi loan, tinh trang strc khoe téng thé
cua bénh nhan cu thé, hiéu qua sinh hoc twong dbi cua hop chit dugc chon, ché phém cua
ta dugc va duong dung cua no. Lidu hitu hiéu c6 thé duoc ngoai suy tir cac dudng cong
déap ting lidu tir hé théng thit nghiém in vitro hodc mo hinh dong vat.

Céac ché phém theo sang ché ¢6 thé bao gém thém mot hoac nhiéu dugc chit bd
sung nhu hgp chit hoa tri liéu, steroit, chét chéng viém hoic chit kim ham mién dich, cac
vi du v& cac chét nay dugce liét ké trong ban mo ta nay.

Cdc hop chdt dwgc danh ddu va phirong phdp thir nghiém

Mot khia canh khéac ctua sang ché dé cap dén cac hop chit dugc danh du theo séng
ché (dugc danh diu phong xa, duge danh d4u huynh quang, v.v.) ma s& hiru ich khong chi
trong c4c k¥ thuat hinh dnh ma con trong cac thir nghiém, ca in vitro va in vivo, dé dinh vi
va dinh lugong PI3K trong cac mAu mo, bao gdm md ngudi va d nhan dang cac phéi tir
PI3K bing céch lién két trc ché hop chét duge danh dAu. Vige thé mot hoge nhiéu nguyén
tir clia cac hop chét theo séng ché ciing ¢6 thé hiru ich trong viéc tao ADME dugc biét hoa
(hAp phu, phan phdi, chuyén héa va bai tiét). Theo do, sang ché bao gdm cac thir nghiém
PI3K c6 chira cac hop chét dugc danh dAu hoic duoc thé nhu vay.

Séang ché con bao gdm céc hop chit dugc dénh ddu dong vi theo séng ché. Hop chit
“dugc danh ddu phong xa” hodc “dugc danh dAu ddng vi” 1a hop chét theo sang ché trong
d6 mot hodic nhidu nguyén tir duge thé hodc fhay thé boi nguyén tir ¢6 nguyén tir khéi hoic
s6 khéi khéc v6i nguyén ti khéi hoac sékhbi thuong thdy trong tu nhién (fikc la, c6 trong
tu nhién). Nuclit phong xa thich hgp ma c6 thé duoc két hop vao cac hop chét theo sang

ché bao gdbm nhung khong gidi han & 2H (ciing viét 1a D cho doteri), 3H (ciing viét 12 T cho
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triti), 1C, BC, 1“C, BN, BN, 1%0, 170, 120, '*F, 35g, 36C], 22Br, 7B, 6Br, "’Br, 1271, 124, 125
va B Vi du, mdt hoc nhidu nguyén tir hydro trong hop chat theo sang ché ¢c6 thé duoc
thay thé bang nguyén ti doteri (vi dy, mot hodc nhiéu nguyén tit hydro cua nhém Ci.s alkyl
c6 cong thic (I) tuy ¥ ¢ thé duge thé bang nguyén tir doteri, nhu —~CDs dugce thé cho —
CH3). Theo mot sb phuong 4n, cac nhom alkyl c6 cac Cong thire theo sang ché c6 thé dugc
doteri héa toan bd.

Mot hodc nhidu nguyén ti c4u thanh cua céc hop chit dugc trinh bay & day co thé
duoc thay thé hoic thé bing cac dong vi clia cac nguyén tir phong phii tu nhién hodc khong
tu nhién. Theo mot s6 phuong 4n, hop chét nay bao gbm it nhat mot nguyén t doteri. Vi
du, mot hodc nhidu nguyén tir hydro trong hop chét dugc trinh bay & day co thé dugc thay
thé hoic duoc thé bing doteri (v dy, mot hodc nhiéu nguyén ti hydro cua nhém Ci6 alkyl
¢6 thé duoc thay thé biang nguyén tir doteri, nhuw —CD3 duge thé cho —CH3). Theo mdt sb
phuong an, hop chét bao gdm hai hoic nhiéu nguyén t doteri. Theo mot s6 phuong 4n,
hop chat nay bao gdm 1, 1-2, 1-3, 1-4, 1-5, hodic 1-6 nguyén tir doteri. Theo mot s6 phuong
4n, tat ca cac nguyén tt hydro trong hop chit c6 thé duoc thay thé hodc thé bang nguyén
tur doteri.

Theo mot sb phuong 4n, 1, 2, 3, 4, 5, 6, 7, hodc 8 nguyén t& hydro, dugc ga"m voi
nguyén tir cacbon cia nhém thé alkyl, alkenyl, alkynyl, _aryl, phenyl, xycloalkyl,
heteroxycloalkyl, hodc heteroaryl bét ky, hodc cac nhém lién két -Crs alkyl-, nhu dugc mod
t4 & day, mdi nhém dugc thay thé tuy ¥ bing mot nguyén tir doteri.

Céac phuong phap tdng hop dé dua cac ddng vi vao céac hop chét hitu co dd dugc
biét dén trong linh vuc nay (Deuterium Labeling in Organic Chemistry cia Alan F. Thomas
(New York, N.Y., Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange cua
Jens Atzrodt, ;Volker Derdau, Thorsten Fey va Jochen Zimmermann, Angew. Chem. Int.
Ed. 2007, 7744-7765; The Organic Chemistry of Isotopic Labelling cia James R. Hanson,
Royal Society of Chemistry, 2011). Céc hop chit dugc danh déu ddng vi c6 thé dugc sir
dung trong cdc nghién ctru khac nhau nhu quang phd NMR, c4c thi nghiém chuyén héa,
va/hodc céc thir nghiém.

Viéc thé bﬁng cac déng vi nang hon, nhu doteri, ¢6 thé mang lai nhiing 1¢i ich diéu
ri nhét dinh do su 6n dinh chuyén héa cao hon, vi du, ting thoi gian ban hly in vivo hodc
giam yéu cAu v& liéu lugng, va do d6 cé thé dugc wu tién trong mot s6 trudong hop. (xem

vi du, A. Kerekes va ddng tac gia J. Med. Chem. 2011, 54, 201-210; R. Xu Yé ddng tac gia
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J. Label Compd. Radiopharm. 2015, 58, 308-312). Ddc bigt, su thé tai méot hoic nhiéu vi
trf chuyén hoa c6 thé mang lai mot hodc nhiéu loi ich diéu tri.

Nuclit phong xa dugc két hop vao cac hop chét dugc danh ddu phéng xa nay s& phu
thudc vao ing dung cu thé cta hop chat duge danh ddu phéng xa d6. Vi du, d6i véi cac
thir nghiém danh d4u va canh tranh PI3K in vitro, cac hop chat ma két hop *H, 'C, ¥Br,
125 1317 hogc 35S vao c6 thé 12 hitu ich. D6i v6i cac tmg dung chup anh phong xa, ''C, °F,
1257, 1231, 1247 1311 75Br, 7Br hogc 7’Br ¢6 thé 1a hitu ich.

Chn phai hidu ring “hop chét dugc danh déu” hogc “hop chét dugc danh dau phéng
xa” 12 hop chit da két hop it nhat mét nuclit phong xa. Theo mot s phuong 4n, nuclit
phéng xa dugc chon tir nhém bao gdm 3H, *C, 121, 35S va ¥Br.

Sang ché con c6 thé bao gdm céc phuwong phap tdng hop dé két hop cac dong vi
phoéng xa vao céac hgp chét theo sang ché. Phuong phép tbng hop dé két hop cac dong vi
phong xa vao cac hop chét hitu co da dugc biét 1 trong linh vire ndy, va ngudi 6 trinh do
trung binh trong linh vuc nay s€ d& dang nhan ra cac phuong phap 4p dung cho cac hop
chét theo sang ché.

Hop chét dugc danh dAu theo sang ché c6 thé dugc st dung trong thir nghi¢m sang
loc dé nhan dang/dénh gia cac hop chét. Vi dy, hop chat méi dugce tbng hop hoic nhan
dang (vi du, hop chét thir nghiém) ma dugc danh du c6 thé dugc danh gia vé kha ning
lién két v6i PI3K bing cach theo ddi sy thay ddi ndng do ciia né khi tiép xuc véi PI3K,
théng qua viéc theo ddi nguyén tir ddnh d4u. Vi dy, mot hop chét thir nghiém (dugc danh
d4u) c6 thé duge danh gia vé kha ning 1am giam lién két cia mot hop chit khac dugc biét
1a lién két v6i PI3K (tic & hop chét chun). Do d6, kha nang ciia hop chat thir nghiém
canh tranh vé&i hgp chét chuin d8 lién két véi PI3K twong quan truc tiép véi 4i luc lién két
cia nd. Nguoc lai, trong mot s6 thir nghiém sang loc khéc, hop chit chuén dugc danh déu
va céc hop chit thir nghiém khong dugc danh diu. Theo d6, ndng do ctia hop chét chuin
dugc danh d4u dugc theo doi dé danh gi4 su canh tranh gifta hop chét chun va hop chét
thir nghiém, va nhu vdy, 4i luc lién két tuong ddi ctia hop chit thir nghiém dugc xdc dinh.
B¢ kit

Séang ché ciing bao gbm bd kit duge pham hitu ich, vi dy, trong diéu tri hodc phong
ngtra cac bénh hodc r6i loan lién quan dén PI3K, nhu ung thu, bao gbdbm mot hodc nhiéu vat
chira chira dugce phém c6 chira lugng hitu hiéu trong diéu trihtru hiéu trong diéu tri ciia hop

chét theo séng ché. B6 kit nhu vay c6 thé bao gém thém, néu mudn, mot hodc nhiéu thanh
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phﬁn bo kit duoc phém thong thudng khac nhau, nhw, vi dy, vét chira c6 mot hoic nhiéu
chét mang dugc dung, vat chira bd sung, v.v., nhu sé€ dé théy dbi véi ngudi c6 trinh do
trung binh trong linh vuc nay. Huéng dan sir dung, c6 thé & duéi dang t& in roi hodc dudi
dang nhén, cho biét luong cua cac thanh ph::in duoc st dung, chi din sir dung, va/hodc chi
dan dé tron cac thanh phn, ciing ¢6 thé dugce bao gbm trong bo kit ndy.

Sang ché s& duge mo ta chi tiét hon bang cac vi du cu thé. Cac vi du sau day duoc
dua ra nhdm muc dich minh hoa, va khong nham l1am han ché sang ché theo bit ky cach
ndo. Ngudi ¢6 trinh d¢ trung binh trong linh vyc s€ dé dang nhén ra nhiéu thong s6 khong
quan trong ¢6 thé duoc thay dbi hodc cai bién d8 mang lai két qua v& co ban giéng nhau.
Céc hop chit trong phén cac vi du thuc hién sang ché da dugc phat hién 12 chét trc ché

PI3KY theo it nhét mot thir nghiém duge mo ta & day.

Cac vi du thuc hién sang ché

Céc phuong phép tinh ché LC-MS diéu ché dbi vi mét s6 hop chét da qua diéu ché
dugc thuc hién trén cac hé théng phan doan dugc didu khién theo khéi lugng cua hing
Waters. Thong sb cai dat thiét bi co ban, cac giao thuc va phﬁn mém diéu khién dé van
hanh céac hé thdng nay da duge mo ta chi tiét trong cac tai liéu (xem vi dy, “Two-Pump At
Column Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4,
295 (2002); “Optimizing Preparative LC-MS Configurations and Methods for Parallel
Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs,
J. Combi. Chem., 5, 670 (2003); va "Preparative LC-MS Purification: Improved
Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.
Combi. Chem., 6, 874-883 (2004)).

Céc hop chit duge tinh ché nay thuong dugc phan tich bing phuong phép sic ky
I6ng khéi phd (LCMS) dé kiém tra do tinh khiét dudi céc diéu kién sau day: Thiét bj =
Agilent 1260 LC/MSD; Phuong phéap pH 2: c6t = Waters Sunfire C18, 2,1 x 50 mm, kich
thu6c hat 5 pm, pha dong: A = TFA 0,025% trong nudc va B = axetonitril, gradient = B
2% dén 90% trong 4 phtt v&i tdc d6 dong 2,0 mL/phut; Phuwong phap pH 10: cot = Waters
XBridge C18, 2,1 x 50 mm, kich thudc hat 5 pm, pha dong: A =NH4OH 0,05% trong nudc
va B = axetonitril, gradient =B 2% dén 90% trong 4 phut véi tdc d6 dong 2,0 mL/pht.

Mot sb hop chét da qua didu ché ciing dwoc tach theo tiéu chudn didu ché bing

phuong phap sic ky 16ng hiéu ndng cao pha dao (RP-HPLC) bang méay do MS hodc sic ky
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nhanh (silica gel) nhu dugc néu trong phﬁn Céc vi du thuc hién sang ché. Cac diéu kién
cdt sic ky 1ong hiéu niang cao pha dao (RP-HPLC) diéu ché dién hinh nhu sau:

Céc Phuong phap tinh ché v6i 6 pH 2: cdt Waters Sunfire™C;s, 30 x 100 mm ,
kich thuéc hat 5 pm hodc Waters XBridge™Cis, 30 x 100 mm , kich thudc hat 5 pm, rira
giai bang pha dong A: TFA 0,1% (axit trifloaxetic) trong nudc va pha dong B: axetonitril;
tdc d6 dong 1a 60 mL/phut, gradien tach duoc t6i wu hoa cho mdi hop chat bang cach sir
dung quy trinh THi wu héa phuong phap dic hiéu hop chét chuén nhu dugc md ta trong tai
liéu (xem vi du: “Preparative LCMS Purification: Improved Compound Specific Method
Optimization”, K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883
(2004)).

Céac Phuong phép tinh ché véi do pH 10: cot Waters XBridge ™ Cig, 30 x 100 mm,
kich thudc hat 5 pm, rira giai bang pha dong A: NH4OH 0,1% trong nu¢c va pha dong B:
axetonitril; toc o dong 12 60 mL/phut, gradien tch dugc t6i wu hoa cho mdi hop chit bang
cach st dung quy trinh THi vu hoa phuong phap dic hiéu hop chét chuin nhu duge md ta
trong tai liéu (xem vi du Blom va dong tac gia).

Nguyén ly cua hoa hoc ldp thé

Qua trinh dihydroxyl héa olefin khong d6i xtmg Sharpless da dugc nghién ciru rong
131 va co s& ciia n6 1a md hinh vé tinh chon loc 18p thé da duoc thiét 14p 16 rang (Sharpless,
KB:; Amberg, W; Bennani, YL; Crispino, GA; Hartung, J.; Jeong, K.- S.; Kwong, H.-L.;
Morikawa, K.; Wang, Z.-M.; Xu, D.; Zhang, X.-L. J. Org. Chem., 1992, 57, 2768-2771;
va Kolb, H.C.; VanNieuwenhze, M.S.; Sharpless, K.B. Chem. Rev., 1994, 94, 2483-2547.
Tém lai, sit dung AD-mix-a (chara (DHQ)2-PHAL) trong qua trinh dihydroxyl héa prop-1-
en-2-ylbenzen tao ra (S)-2-phenylpropan-1,2-diol. Str dung hdn hop AD-mix- B (chta
(DHQD),-PHAL) trong qué trinh dihydroxy hoa prop-1-en-2-ylbenzen tao ra (R)-2-
phenylpropan-1,2-diol (Sharpless va Kolb, frén day). Moreno-Dorado va ddng tac gia da
mé rong phuwong phap cho truomg hop triflometyl (vi du, (3,3,3-trifloprop-1-en-2-
yl)benzen tao ra (S)-3,3,3-triflo-2-phenylpropan-1,2-diol khi dugc xur ly vGi AD-mix-a va
tao ra (R)-3,3,3-triflo-2-phenylpropan-1,2-diol khi dugc xtr Iy v6i AD-mix-p) va két qua
héa hoc 1ap thé dugc xac minh bang cach chuyén d6i sau d6 thanh cac hop chét da biét ma
cac chu hinh quay dic thu duge tim thy 14 phu hop véi cac gia tri trén ly thuyét (Moreno-
Dorado, FJ; Guerra, FM; Ortega, MJ; Zubia, E.; Massanet, GM Tetrahedron: Asymmetry,
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2003, 14, 503- 510). Mic dit khong muén bi rang budc boi bét ky mot Iy thuyét nao, nhung
trong cac qué trinh dihydroxyl héa dugc thuc hién trén céc vinyl aren trong phan cac Vi du
thuc hién sang ché, chiing t6i mong mudn nhan dugc cdu hinh (S) véi AD-mix-o va chu
hinh (R) v6i AD-mix-f.

Vi du 1a. 2-(3-(5-Amino-6-(1-(metyl-ds)-1H-pyrazol-5-yl)pyrazin-2-yl)-4-
metylphenyl)-3,3,3-triflopropan-1,2-diol mudi triﬂoaxetat(chz‘it dong phan dbi anh

(\JI

\ |

\ N

\ “TFA

riéng 1é dwgc tach)

Buée 1. 2-(3-Clo-4-metylphenyl)-4,4,5,5-tetrametyl-1,3, 2-dioxaborolan

|
Jéf
O- =
X7
O
Gia nhiét hdn hgp da khir khi gbm 4-brom-2-clo-1-metylbenzen (12,0 g, 58,4 mmol,
Aldrich), kali axetat (17,2 g, 175 mmol), bis(pinacolato)diboron (16,3 g, 64,2 mmol), va
san phdm cong PdCly(dppf)-CH2Cl (1,91 g, 2,34 mmol) trong dioxan (120 mL) & 75 °C
qua dém. Sau khi lam ngudi dén nhiét do trong phong, pha loang hdn hop phan tng voi
EtOAc, loc, va loai bd dung mdi trong chdn khong. Tinh ché thong qua sic ky nhanh, rira
gi4i v6i gradien EtOAc 0-5% trong hexan, thu dugc san pham 1a chét rén mau trang (11,7
g, 80%). LCMS cho C13H19BClO2 (M+H)": tinh duge m/z = 253,1; tim dugce 253,0.
Bueée 2. 2-Clo-1-metyl-4-(3,3,3-trifloprop-1-en-2-yl) benzen
cl
e F
F
Gia nhiét hén hop da khur khi gbm 2-(3-clo-4-metylphenyl)-4,4,5 ,5-tetrametyl-
1,3,2-dioxaborolan (11,7 g, 46,6 mmol), 2-brom-3,3,3-trifloprop-1-en (11,4 g, 65,2 mmol,
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Aldrich), K2CO;3 (1,0 M trong nudc, 140 mL, 140 mmol), va Pd(PPh3).Cla (1,63 g, 2,33
mmol) trong THF (300 mL) & 65 °C trong mdi trudng N trong 3 gio. Sau khi lam ngudi
dén nhiét do trong phong, pha lodng hdn hop phan tng v6i nude va chiét bing EtOAc. Rira
16p hitu co b?mg nudc, sau do bé‘mg nuéc mudi, lam khé trén Na,SOs, loc, va loai bo dung
moi trong chdn khong. Tinh ché thong qua sic ky nhanh, rira giai bang hexan, thu duoc
san phdm 14 ddu mau vang (8,56 g, 83%). 'H NMR (400 MHz, CDCls) 6 7,47 (s, 1H), 7,27
(s, 2H), 6,00 — 5,96 (m, 1H), 5,81 — 5,76 (m, 1H), 2,42 (s, 3H). YFNMR (376 MHz, CDCls)
3 -64,93 (s).
Buée 3. 2-(3-Clo-4-metylphenyl)-3, 3, 3-triflopropan-1,2-diol (dwgc lam giau trong mot
chdt déng phdn déi anh)
Cl
P va

F
HO

HO

Thém dung dich chira 2-clo-1-metyl-4-(3,3,3-trifloprop-1-en-2-yl)benzen (8,56 g,

38,8 mmol) trong ~-BuOH (100 mL) vao huyén phii chira AD-mix-a (54,4 g, 116 mmol)
trong nudc (100 mL) & 0 °C. Sau do, khudy hén hop nay & 6 °C trong 46 gio. Lam lanh

phan tng trong bé nuéc da dén 0 °C, va thém natri sulfit (18 g) vao. Lam 4m hdn hop phan
ng dén nhiét d6 trong phong va khudy trong 30 phit. Loai bo fert-Butanol trong chdn
khong va chiét hdn hop nuéc hai 1an bing EtOAc. Lam khé céc dich chiét hiru co da duge
g0p lai trén NazSOs, loc va loai bé dung méi trong chdn khong. Tinh ché thong qua sic ky
nhanh, rtra giai v6i gradien EtOAc 0-40% trong hexan thu dugc san pham 12 dau khong
mau (8,7 g, 88%). Do st dung AD-mix-0, cac san phim dugc cho 1a dugce 1am giau chét
ddng phan déi anh (S) (xem Nguyén 1y clia héa hoc 1ap thé & #rén). '"H NMR (400 MHz,
CDCL) 87,59 (s, 1H), 7,36 (d, J= 8,0 Hz, 1H), 7,30 (d, /= 8,0 Hz, 1H), 4,31 (dd, J=11,9,
6.1 Hz, 1H), 3,91 — 3,84 (m, 1H), 3,70 (s, 1H), 2,41 (s, 3H), 1,88 — 1,79 (dd, J= 7,1, 6,3
Hz, 1H). ’F NMR (376 MHz, CDCl5) 8 -77,25 (s).

Bude 4. 3,3,3-Triflo-2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (dwoc lam giau trong mot chét déng phan déi anh)
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D

O\B/O

va
e F

F
HO

HO
Gia nhiét hdn hop da khir khi gbm 2-(3-clo-4-metylphenyl)-3,3,3-triflopropan-1,2-

diol (tir Budce 3, duge lam giau mot chét ddng phén (dugc cho 1a dbng phan ddi anh (S)),
1,00 g, 3,93 mmol), bis(pinacolato)diboron (2,99 g, 11,8 mmol), kali axetat (2,31 g, 23,6
mmol), Pdx(dba); (0,180 g, 0,196 mmol) va 2-dixyclohexylphosphino-2',4',6"tri-iso-
propyl-1,1'-biphenyl (0,374 g, 0,785 mmol) trong dioxan (12 mL) trong lo kin trong trong
bé diu duoc giit & 120 °C trong 2 gid. Sau khi 1am ngudi dén nhiét do trong phong, pha
loang hdn hop phan tmg véi EtOAc, loc qua Celite®, va loai bo dung moi trong chdn khong.
Tinh ché san phim nay bing sic ky nhanh, rira giai bang gradien ctia EtOAc 0-40% trong
hexan thu san phdm 14 dau (1,0 g, 73%). LCMS cho Ci6H26BF3NO4s (M+NH4)": tinh dugce
m/z = 364,2; tim dugc 364,2 (diéu kién phén tich ¢ pH 10).

Buéc 5. 2-(3-(5-amino-6-clopyrazin-2-yl)-4-metylphenyl)-3, 3, 3-triflopropan-1,2-diol (cdc
chdt déng phan déi anh riéng 1é duoc tdch)

NH3 NH,
cl
%N CI\H)§N
N~ N~
FJ va F
F Fo
HO HO
HO HO

Gia nhiét hdn hop da khu khi gbm 5-brom-3-clopyrazin-2-amin (0,163 g, 0,780
mmol, Ark Pharm), 3,3,3-triﬂo-2-(4-mety1—3-(4,4,5,5-tetrametyl-1,3,2-di0xaborolan—2-
yl)phenyl)propan-1,2-diol (0,300 g, 0,867 mmol dugc lam giau mdt chit déng phan (dugc
cho 1a chat ddng phan dbi anh (S)) tir Budc 4), Na2CO;3 (0,276 g, 2,60 mmol) va sin pham
cong PdCly(dppf)-CH2Cl2 (0,035 g, 0,043 mmol) trong dioxan (10 mL) va nude (2 mL)
dén 100 °C qua dém. Sau khi Iam ngudi dén nhiét do trong phong, pha loang hon hop phan
g v6i nude va EtOAc, va loc hdn hop hai pha nay qua Celite®. Tach cac 16p va chiét 16p

nuéc bing mot phan EtOAc khéc. Rira cac 16p hitu co da duge gop lai bing nuéc mubi,
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lam khd trén MgSOs, loc, va ¢d. Tinh ché thong qua sdc ky nhanh, rira gidi v6i gradien
EtOAc 0-70% /hexan thu duge san pham 12 ddu. LCMS cho C14H14CIF3N302 (M+H)": tinh
duoc m/z = 348,1; tim duoc 348,1. Téch cac chit ddng phan dbi anh bang sic ky phan tach
cac ddng phan quang hoc (Phenomenex Lux Amylose-1, 21,2 x 250 mm, 5 uM, nap: 75
mg trong 5,0 mL EtOH, rtra giai bing EtOH 45% trong hexan & tbc do 20 mL/phit trong
10 phat). Thoi gian luu cla pic 1: 6,5 phit, thoi gian luu cla pic 2: 8,9 phut. Pic 1 duge
cho 12 chét ddng phan déi anh (S), trong khi pic 2 dugc cho 14 chét ddng phan déi anh (R).
Pic 1 dugc st dung trong Budec 6.

Pic 1: 'H NMR (400 MHz, CDCls) & 8,05 (s, 1H), 7,56 (s, 1H), 7,47 (d, J=7,9 Hz, 1H),
7,31 (d, J= 8,0 Hz, 1H), 5,12 (s, 2H), 4,26 (d, J= 11,9 Hz, 1H), 3,93 (d, /= 11,6 Hz, 1H),
2,39 (s, 3H). Pic 2: 'H NMR (400 MHz, CDCl) § 8,07 (s, 1H), 7,56 (d, J= 1,2 Hz, 1H),
7,50 — 7,43 (m, 1H), 7,32 (d, J = 8,1 Hz, 1H), 5,09 (br s, 2H), 4,28 (d, J= 11,9 Hz, 1H),
3,93 (d, J= 11,9 Hz, 1H), 3,84 (br s, 1H), 2,40 (s, 3H), 2,15 (br s, 1H).

Bucée 6. 2-(3-(5-Amino-6-(1-(metyl-ds)-1H-pyrazol-5-yl)pyrazin-2-yl)-4-metylphenyl)-
3,3, 3-triflopropan-1,2-diol muoi trifloaxetat (chdt dong phdn ddi anh riéng 1é dwoc diéu
ché)

Gia nhiét hdén hgp di khir khi gdbm  2-(3-(5-amino-6-clopyrazin-2-yl)-4-
metylphenyl)-3,3,3-triflopropan-1,2-diol (0,120 g, 0,345 mmol, Pic 1 tir Buéce 5), 1-(metyl-
d3)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (219 mg, 1,04 mmol, dugc
didu ché nhu trong Journal of Labelled Compounds and Radiopharmaceuticals (2012),
55(13), trang 467-469), va san phim cdng PdCly(dppf)-CH,Cl, (28 mg, 0,035 mmol) trong
dung dich Na;COs (1,0 M trong nudc, 1,04 mL, 1,04 mmol) va dioxan (3,0 mL) dén 100
°C trong 5 gio. Lam ngudi hdn hop nay dén nhiét d§ trong phong, loc va tinh ché bing
HPLC-MS diéu ché (pH = 2). Lam dong kho nhanh dung méi rira gidi thu dugc sén phim
a ch4t rin mau tréng (0,200 g, 44%). San phim nay dugc cho la chat ddng phan doi anh
(S), (S)-2-(3-(5-Amino-6-(1-(metyl-d3)- 1H-pyrazol-5-yl)pyrazin-2-yl)-4-metylphenyl)-
3,3,3-triflopropan-1,2-diol, vi nhiing 1y do dd néu chi tiét & trén. LCMS tinh dugc cho
C1sH16D3F3Ns02 (M+H)": m/z = 397,2, tim dugc: 397,1. "H NMR (600 MHz, DMSO-ds)
$ 8,20 (s, 1H), 7,66 (s, 1H), 7,57 (s, 1H), 7,50 (d, /= 8,1 Hz, 1H), 7,32 (d, /= 8,1 Hz, 1H),
6,72 (s, 1H), 6,39 (br s, 2H), 3,90 (s, 2H), 2,39 (s, 3H).
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Vi du 1b. 2-(3-(5-Amino-6-(1-(metyl-ds)-1H-pyrazol-5-yl)pyrazin-2-yl)-4-
metylphenyl)-3,3,3-triflopropan-1,2-diol mudi trifloaxetat (chit dong phin ddi anh

riéng 1é dwgc tach)

H,N
X

N
’
|
<\,;[N *TFA
N-N D
pD F
F £ OHOH

Thuc hién theo quy trinh & Vi du 1a, Budce 6, str dung Pic 2 tr Vi du 1a, Budce 5.
Gia nhiét hdn hop da khir khi gdm 2-(3-(5-amino-6-clopyrazin-2-yl)-4-metylphenyl)-
3,3,3-triflopropan-1,2-diol (0,020 g, 0,058 mmol, Pic 2 tir Vi du la, Budce 5) va 1-(metyl-
d3)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (36,4 mg, 0,173 mmol,
dugc didu ché nhu trong Journal of Labelled Compounds and Radiopharmaceuticals
(2012), 55(13), trang 467-469), va san pham cong PdCly(dppf)-CH2Clz (4,7 mg, 5,7 pmol)
trong dioxan (2 mL) va dung dich Na,CO; (1,0 M, 0,173 mL, 0,173 mmol) dén 100 °C
trong 5 gio. Sau khi lam ngudi dén nhiét d6 trong phong, loc va tinh ché hdn hop phan tmg
théng qua HPLC-MS diéu ché (pH = 2) thu dugc san pham la chét rin mau tring (8,0 mg,
27%). San phim ndy dugc cho 1a chit ddng phan déi anh (R), (R)-2-(3-(5-Amino-6-(1-
(metyl-d3)-1H-pyrazol-5-yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-triflopropan- 1,2-diol, vi
nhitng ly do da néu ochi tiét & trén trong Vi du la, Budc 5. LCMS tinh dugc cho
C1sH16D3F3Ns0; (M+H)™: m/z = 397,2, tim dugce: 397,1. 'TH NMR (400 MHz, DMSO-ds)
§ 8,20 (s, 1H), 7,66 (d, J= 1,2 Hz, 1H), 7,57 (d, J= 1,9 Hz, 1H), 7,50 (dd, /=79, 1,2 Hz,
1H), 7,32 (d, J= 8,2 Hz, 1H), 6,72 (d, J = 1,9 Hz, 1H), 6,37 (br s, 2H), 3,91 (s, 2H), 2,39
(s, 3H). ,

Cac Vi du 2-7. Trir khi c6 chi dan khac, céc hop chét trong Bang 1 dugc tbng hop
theo quy trinh dugc mo ta cho Vi du la, su dung céc este boronic hodc axit boronic thich
hgp. Nhu d3 trinh bay & trén, chét déng phén dbi anh riéng 1é dugc tach va duge cho la
chét ddng phén déi anh (S) (xem Nguyén Iy ciia hoa hoc lap thé 6 trén).

140



141/218

Bang 1
HoN :[/N
|
R™ N
F
F F OH OH
V‘Sg“ Tén hop chit R LCMS
2-(3-(5-Amino-6-(1-metyl-1H-
pyrazol-4-yl)pyrazin-2-yl)-4-
metylphenyl)-3,3,3 -triflopropan-1,2- Tinh cho
diol, mudi trifloaxetat (chit dong C18H19F3N502
2 phan d6i anh riéng 1& dugce tach, duge | " (M+H)": m/z =
cho 1a (8)-2-(3-(5-Amino-6-(1-metyl- N= 394,1, tim
1H-pyrazol-4-yl)pyrazin-2-yl)-4- duogc: 394,1
metylphenyl)-3,3,3-triflopropan-1,2-
diol)
2-(3-(5-Amino-6-(1 H-pyrazol-4-
yl)pyrazin-2-yl)-4-metylphenyl)- ,
3,3,3-triflopropan-1,2-diol, muoi glnlI:IC}%ON 0
3 trifloaxetat (chit ddng phan d6i anh ~ (1\1/17 +11{7)+_3 rr15/22=
riéng 1¢ dugc tach, duge cho 1a (S)-2- | AN, _ 320 1. fim
(3-(5-Amino-6-(1H-pyrazol-4- N du:or,c ',380 0
yl)pyrazin-2-yl)-4-metylphenyl)- T ’
3,3,3-triflopropan-1,2-diol)
2-(3-(5-Amino-6-(3-metylisoxazol-5-
yl)pyrazin-2-yl)-4-metylphenyl)- .
3,3,3-triflopropan-1,2-diol, muoi glngc}%ON 0
trifloaxetat (chit ddng phan d6i anh = 18 18+_3 el
4 NG | M+H)": m/z =
riéng 1& dugc tach, dugc cho la (S)-2- N 395.1. fim
(3-(5-Amino-6-(3-metylisoxazol-5- dlIO”C‘,?) 95 1
yl)pyrazin-2-yl)-4-metylphenyl)- T
3,3,3-triflopropan-1,2-diol)
2-(3-(5-Amino-6-(isothiazol-4-
yl)pyrazin-2-yl)-4-metylphenyl)- ,
3,3,3-triflopropan-1,2- diol, mudi glngCl;ON 0,8
5 trifloaxetat (chat ddng phan d6i anh ~ (1\1/17 +I_II6)+_3 n:/zz=
riéng 1& dugc tach, duge cho la (S)-2- S\N/ 397 1 ti'm
(3-(5-Amino-6-(isothiazol-4- duge: 397,1

yl)pyrazin-2-yl)-4-metylphenyl)-
3,3,3-triflopropan-1,2-diol)
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V‘Sg‘-‘ Tén hop chét R LCMS
2-(3-(5-Amino-6-(isothiazol-5-
yl)pyrazin-2-yl)-4-metylphenyl)-
3,3,3-triﬂoprop,an-} ,2-diol, mg@i Tinh cho
trifloaxetat (chat dong phan doi &nh o C17H16F3N4O2S
6 riéng 1& dugc tach, dugc cho 12 (8)-2- | /° , (M+H)": m/z =
(3-(5-Amino-6-(isothiazol-5- \ 397,1, tim
yl)pyrazin-2-yl)-4-metylphenyl)- dugc: 397,0
3,3,3-triflopropan-1,2-diol, mudi
trifloaxetat)
2-(3-(5-amino-6-(3-metylisothiazol-5-
yl)pyrazin-2-yl)-4-metylphenyl)- ,
3,3,3-triflopropan-1,2-diol, muoi N Tinh cho
: X, <A A AK: 2 s Ci1sHisF3N4O,S
trifloaxetat (chat dong phan doi anh / + —
7 At ) X N | (M+H)": m/z =
riéng 1é dugc tach, duge cho 1a (S)-2- .

: . 411,1, tim
(3-(5-amino-6-(3-metylisothiazol-5- dwoc: 4111
yl)pyrazin-2-yl)-4-metylphenyl)- T ’
3,3,3-triflopropan-1,2-diol)

Vi du 9. 2-(3-(5-Amino-6-(2-metyloxazol-5-yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3-

triflopropan-1,2-diol, mudi trifloaxetat (chit ddng phin dbi anh riéng 1é dwgc diéu

ché)
HN /NI
N
— ]/\[N - TFA
N
F
PF on

Buée 1. 2-(3-Clo-4-metylphenyl)-3, 3, 3-triflopropan-1,2-diol (hop chdt raxemic dirgc
diéu ché)
Cl
F

F

F
HO

HO
Thém NMO (2,07 g, 17,7 mmol) va OsO4 (4% trong nudc, 5,19 mL, 0,816 mmol)
vao dung dich chua 2-clo-1-metyl-4-(3,3,3-trifloprop-1-en-2-yl)benzen (3,00 g, 13,6
mmol, dugc diéu ché nhu trong Vi du 1a, Budc 2) trong axeton (30 mL) va nude (30 mL).

Khudy hdn hgp phan tmg trong 5 gio. Loc va ¢b hdn hop phan Gng. Cho phan cin phan b
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pha gitta EtOAc va nudc. Chiét 16p nudc bing hai phén EtOAc nita. Lam khé céc 16p hitu
co d3 dugc gop lai trén NaxSOa, loc va ¢b. Tinh ché thong qua sic ky nhanh, rira giai véi
gradien EtOAc 0-50% trong hexan thu dugc san phim 1a dau (2,86 g, 76%).

Buéc 2. 3,3,3-Triflo-2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (hop chdt raxemic dwoc diéu ché)

s

O\ B/O

e F

F
HO

HO

Gia nhiét hdn hop da khir khi gdm 2-(3-clo-4-metylphenyl)-3,3,3-triflopropan-1,2-
diol (hdn hop raxemic tir Bude 1, 1,00 g, 3,93 mmol), bis(pinacolato)diboron (2,99 g, 11,8
mmol), kali axetat (2,31 g, 23,6 mmol), Pdx(dba); (0,180 g, 0,196 mmol) va 2-
dixyclohexylphosphino-2',4',6'-tri-iso-propyl-1,1'-biphenyl (0,374 g, 0,785 mmol) trong
dioxan (12,0 mL) trong lo kin trong trong bé dau & 120 °C trong 1,5 gio. Sau khi 1am ngudi
dén nhiét d6 trong phong, pha lodng hdn hop phan tng v6i EtOAc, loc qua Celite®, va loai
b6 dung mdi trong chdn khong. Tinh ché san phim nay bang séc ky nhanh, rta giai bang
gradien cua EtOAc 0-40% trong hexan thu san pham 1a dau (1,0 g, 73%). LCMS cho
C16H26BF3NO4 (M+NH4)': tinh dugc m/z = 364,2; tim dugc 364,2 (diéu kién phén tich &
pH 10).
Buéc 3. (S)-2-(3-(5-Amino-6-clopyrazin-2-yl)-4-metylphenyl)-3, 3,3-triflopropan-1,2-diol
va (R)-2-(3-(5-Amino-6-clopyrazin-2-yl)-4-metylphenyl)-3, 3,3-triflopropan-1,2-diol (cdc
chat dong phan déi énh riéng 1é duoc tdch)

N
=

H2N HoN /N
XL K

Cl N va Cl N

F

F ¢ OMon

Nap 5-brom-3-clopyrazin-2-amin (0,379 g, 1,82 mmol, Ark Pharm), va 3,3,3-triflo-

2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3 2-dioxaborolan-2-yl)phenyl)propan-1,2-diol (0,700
g, 2,02 mmol) va dioxan (30 mL) vao lo nhé. Khir khi cho phan Ung, thém hén hop gdm
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Na,COs (0,643 g, 6,07 mmol) trong nude (10 mL), tiép d6 1a san phdm cong PdCla(dppf)-
CH,Cl, (0,083 g, 0,101 mmol) vao, va khir khi hdn hop mot 14n nita. Gia nhiét phan tng
dén 100 °C qua dém. Sau khi lam ngudi dén nhiét d6 trong phong, pha lodng hdn hop phan
ng va chiét hai 14n bing EtOAc. Rira cac dich chiét hitu co d3 duge gop lai bang nude
mudi, lam kho trén MgSOs, loc, va loai bd dung méi trong chdn khong. Tinh ché thong
qua sic ky nhanh, rira gidi voi gradien EtOAc 0-100% trong hexan thu dugc san phim 13
diu mau vang nhat (506 mg, 72%). Tach cac chét ddng phan d6i anh bing sdc ky phan tich
cac ddng phan quang hoc (Phenomenex Lux Amylose-1, 21,2 x 250 mm, 5 uM, nap: 45
mg trong 1,8 mL EtOH, rira giai bing EtOH 45% trong hexan ¢ 20 mL/phut trong 10 phut).
Thoi gian luu cta pic 1: 6,0 phat, thoi gian luu cla pic 2: 7,7 phit. Pic 1 dugc st dung
trong Budc 4. Pic 1 dugc cho la chét dong phan dbi anh (S), dua trén cing cac diéu kién
tach dugc st dung trong Vi du la, Budc 5. LCMS cho C14H14CIF3N302 (M+H)™: tinh dugc
m/z = 348,1; tim dugc 348,1.
Buoc 4. 2-(3-(5-Amin0—6—(Z-metyloxazol—5-yl)pyra'zz'n-2—yl)-4-metylphenyl)-3, 3,3-
triflopropan-1,2-diol, muoi trifloaxetat (chdt déng phan déi anh riéng 16 dwoc diéu ché)
Gia nhiét hon hop da khir khi gdbm  2-(3-(5-amino-6-clopyrazin-2-yl)-4-
metylphenyl)-3,3,3-triﬂopropan—1,2-di01 (100 mg, 0,288 mmol, Pic 1 tir Budc 3), 2-metyl-
5-(4,4,5,5-tetramety1—1,3,2-dioxab0rolan-2-yl)0xazol (0,180 g, 0,863 mmol, Ark Pharm)
va san pham cong PdCl(dppf)-CH:Clz (23,5 mg, 0,029 mmol) trong dioxan (3 mL) va
dung dich Na;CO3 (1,0 M trong nuéc, 0,86 mL, 0,86 mmol) trong lo kin trong trong bé
diu dugc giit qua dém & 120 °C. Dya trén phuong phap xéc dinh trong Budc 3, san phim
nay dugc cho 1a chét ddng phan dbi anh (S). HPLC-MS didu ché (pH = 2) thu dugc san
~ phim Ia chit rén mau vang nhat (0,080 g, 54%). San pham nay dugc cho la chét dong phan
déi anh (S), (S)-2-(3-(5-Amino-6-(2-metyloxazol-5-yl)pyrazin-2-y1)-4-metylphenyl)—
3,3,3-triﬂ0propan—1,2-gi01. LCMS tinh dugc cho CisHisF3N4O3 (M+H)": m/z =395,1, tim
duoc: 395,1. 'TH NMR (500 MHz, DMSO-de) & 8,15 (s, 1H), 7,64 (s, 1H), 7,61 (s, 1H),
7,50 (d, J= 7,6 Hz, 1H), 7,32 (d, J= 8,1 Hz, 1H), 3,92 (s, 2H), 2,54 (s, 3H), 2,36 (s, 3H).
Ciac Vi du 10 va 11. Trlr khi ¢6 chi dan khac, cac hop chit trong Bang 2 dugc tbng hop
theo quy trinh duwgc mo ta cho Vi du 9, st dung cic este boronic hodc axit boronic thich
hop. Mic dit khong mudn bi rang budc boi bat ky 1y thuyét nao, cac hop chét dudi day
duoc cho 1a dong phan déi anh (S).
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Vi du Tén hop chit | R | LCMS
Sé 'H NMR
2-(3-(5-Amino-6-(2-metylthiazol-5-
yl)pyrazin-2-yl)-4- metylphenyl) -3,3,3- Tinh dugc cho
triflopropan-1,2-diol mudi trifloaxetat s % | CisHisF3N4O2S
(chét ddng phan d6i anh riéng 1 dugc _<\ ]/ (M+H)": m/z =
tach, duoc cho 1a (S)-2-(3-(5-Amino-6- 411,1, tim

10 (2-metylthiazol-5-yl)pyrazin-2-yl)-4- duogc: 411,1
metylphenyl)-3,3,3-triflopropan-1,2-diol)
TH NMR (600 MHz, DMSO-dg) & 8,27 (s, 1H), 8,14 (s, 1H), 7,63 (s,
1H), 7,50 (d, J = 8,0 Hz, 1H), 7,32 (d, J= 8,1 Hz, 1H), 6,61 (s, 2H),
3,92 (s, 2H), 2,68 (s, 3H), 2,40 (s, 3H).
2-(3-(5-Amino-6-(oxazol-5-yl)pyrazin-2-
yl)-4-metylphenyl)-3,3,3 -triflopropan- Tinh dugc cho
1,2-diol mudi trifloaxetat (chét dong o % | Ci7H16F3N4O3
phan dbi anh riéng 1¢ dugc tach, dugc <\ ]/ (M+H)": m/z =
1 cho 1a (S)-2-(3-(5-Amino-6-(oxazol-5- N 381,1, tim
yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3- duge: 381,1
triflopropan-1,2-diol)

IH NMR (500 MHz, DMSO-ds) 6 8,36 (s, 1H), 8,20 (s, 1H), 7,81 (s,
1H), 7,64 (s, 1H), 7,51 (d, J= 8,3 Hz, 1H), 7,33 (d, J= 8,1 Hz, 1H),
3,92 (s, 2H), 2,38 (s, 3H).

Vidu 12. 2-(3-(5-Amin0-6-(1H—pyrazol-1-yl)pyrazin-Z-yl)—4-metylphenyl)-3,3,3—
triflopropan-1,2-diol, mudi trifloaxetat (chat ddng phan d6i anh riéng 1é dwge diéu
ché)

7 N° N - TFA

Gia nhiét hdn hop gdm 2-(3-(5-amino-6-clopyrazin—2-yl)-4-mety1phenyl)—3,3,3-

triflopropan-1,2-diol (17 mg, 0,049 mmol, Pic 1 tir Vi du la, Budc 5; nho vige st dung
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AD-mix-a trong Buéc 3 cia Vi du 1a ma Pic 1 cta Vi du la, Budc 5 duge tao ra sau do,
chét phan tmg & ddy dugc cho 1a chét ddng phén ddi anh (S) cia 2-(3-(5-amino-6-
clopyrazin-2-yl)-4-metylphenyl)-3,3,3-triflopropan-1,2-diol (xem Nguyén ly cua héa hoc
lap thé & trén), 1 H-pyrazol (10,0 mg, 0,147 mmol), va xeri cacbonat (48 mg, 0,15 mmol)
trong dioxan (1mL) trong bé dau dugce gitt & 120 °C qua dém. Sau khi 1am ngudi dén nhiét
dd trong phong, pha lodng h&n hop nay bang MeOH va loc. Tinh ché thong qua HPLC-MS
diéu ché (pH 2) thu dugc san phim mong mudn 13 chét rin mau tring (5,0 mg, 20%). San
phém nay dugc cho 1a chit ddng phan dbi anh (S), (S)-2-(3-(5-Amino-6-(1H-pyrazol-1-
yl)pyrazin-2-yl)-4-mety1phenyl)-3,3,3-triﬂopropan—1,2-di01. LCMS tinh dugc cho
C17H17F3Ns0; (M+H)*: m/z = 380,1, tim duge: 380,1. 'TH NMR (400 MHz, DMSO-ds) &
8,63 (dd, J=2,6, 0,5 Hz, 1H), 8,19 (s, 1H), 7,94 — 7,92 (m, 1H), 7,69 (d, J= 1,5 Hz, 1H),
7,51 (dd, J= 8,0, 1,4 Hz, 1H), 7,34 (d, J= 8,1 Hz, 1H), 6,66 (dd, J=2,5, 1,9 Hz, 1H), 3,93
(s, 2H), 2,43 (s, 3H). ’F NMR (376 MHz, DMSO-ds) & -74,79 (s), -75,54 (s).

Cac Vi du 13-15. Tru khi c6 chi din khéc, cac hop chét trong Bang 3 duoc tbng hop theo
quy trinh dugc md ta cho Vi du 12, st dung céc di vong thich hgp. Nhu dd néu chi tiét &
trén, nho sit dung AD-mix-a trong Buéc 3 cua Vi du 1a ma Pic 1 cioa Vi du la, Budc 5,
dugc tao ra sau dd, cac san phim trong bang dudi déy la dugc cho 1a chat ddng phan ddi
anh (S).

Béang 3
HZN/VL/N
|
R™ N
F
F”1 OH OH
V‘Sg‘-‘ Tén hop chit R LCMS
2-(3-(5-Amino-6-(1H-1,2,3-triazol-1- ,
yl)pyrazin—2-yl)-4-metylphenyl)-3,3,3- Zﬁr;h duge
triﬂ’oprppan—l,2-di’ol, muc?i trifloaxetat Mo P | CisHFsNgO2
13 (chat dong phan do6i anh riéng 1¢ dugc NS N (MHH)": m/z
tach, duoc cho 1a (S)-2-(3-(5-Amino-6- = ~ 3811 ' Gm
(1H-1,2,3-triazol-1-yl)pyrazin-2-yl)-4- duoc: ’3,8 1.1
metylphenyl)-3,3,3-triflopropan-1,2-diol) T ’
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V‘Sg‘-‘ Tén hop chit R LCMS
2-(3-(5-Amino-6-(2H-1,2,3-triazol-2- ,
yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3- Tﬁnh duoc
triﬂpprg)pan-l,z-di’ol, muoi trifloaxetat S, é OH FNO

14 | (chét ddng phan déi anh riéng 1é duoc <N;r~\1 (l\l/f +}116)+? nf/ 2
tach, dugc cho 1a (S)-2-(3-(5-Amino-6- =N SRl L ﬁmz
(2H-1,2,3-triazol-2-yl)pyrazin-2-yl)-4- duoc;',3’8 1.1
metylphenyl)-3,3,3-triflopropan-1,2-diol) T ’
2-(3-(5-Amino-6-(1H-1,2,4-triazol-1- .
yl)pyrazin-2-yl)-4-metylphenyl)-3,3,3- Tﬁnh duge
triﬂ’oprg)pan-l,Z-di,ol, muoi trifloaxetat \ P é OH FNO

15 | (chit ddng phan dbi anh riéng 1é duoc ¢ ‘)N (1\1/[6 +}1{6)+_3 Hf/zz
tach, duoc cho 1a (S)-2-(3-(5-Amino-6- N ~ 3811 ' Hm
(1H-1,2,4-triazol-1-yl)pyrazin-2-yl)-4- du’OC',?),g 11
metylphenyl)-3,3,3-triflopropan-1,2-diol) T ’

Vi du 16. 2-(3-(5-Amino-6-(2-metyloxazol-5-yl)pyrazin-2-yl)-4-(metyl-ds)phenyl)-

3,3,3-triflopropan-1,2-diol mudi trifloaxetat (chit dong phan ddi anh riéng 1¢ dwgc

diéu ché)
H,N /N| eD,
O NS
— ]IN - TFA
N
F
F F OHOH

Buéc 1. 2,2,2-Triflo-1-(4-(metyl-ds)phenyl)etan-1-on

£ 0"
F
0

Xt 1y ting giot 1,4-Dibrombenzen (10,0 g, 42,4 mmol, Aldrich) trong THF (94 mL)
va dietyl ete (94 mL) & -78 °C v6i n-butyllithi (1,6 M trong hexan, 26,5 mL, 42,4 mmol).
Sau d6 thém etyl 2,2,2-trifloaxetat (6,02 g, 42,4 mmol, Aldrich) vao, va khqu phén mg
nay trong 30 phut. Thém mot phan n-butyllithi nita (1,6 M trong hexan, 26,5 mL, 42,4
mmol) vao, va sau khi khudy trong 10 phut, thém iodometan-ds; (6,76 g, 46,6 mmol,
Aldrich) vao. Sau khi khudy trong 30 pht, thém dung dich HC1 d4m ddc da lam lanh tru6ce
(12,5 mL) trong EtOH (6,25 mL) vao. Sau d6 d6 hdn hop phan (g vao HC12 N (250 mL).
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Téch céc 16p va lam kho 16p hitu co trén MgSOs, loc va ¢b thu dugce san phim, san pham
nay duge st dung ma khong can tinh ché tiép. Hiéu suat: 7,2 g, 89%. 'H NMR (400 MHz,
CDCL) 5 8,00 (d, J= 17,7 Hz, 1H), 7,37 (d, J = 8,4 Hz, 1H). ’F NMR (376 MHz, CDCls)
8 -71,33 (s).

Buée 2. 1-(3-Brom-4-(metyl-ds)phenyl)-2, 2, 2-trifloetan-1-on

Br
CD,

0

Thém tir tir ting giot dung dich chira 2,2,2-triflo-1-(4-(metyl-d3)phenyl)etan-1-on
(7,20 g, 37,7 mmol) trong 1,2-dicloetan (10 mL) vao hén hop gdm nhdm clorua (11,0 g,
82,9 mmol) trong 1,2-dicloetan (25 mL). Sau d6 gia nhiét hén hop phan tmg dén 35 °C va
khudy trong 5 phiit. Sau d6 thém timg giot brom (1,94 mL, 37,7 mmol) vao hdn hop dugc
gia nhiét. Khudy hdn hop phan tmg & 35 °C trong 1,5 gid, sau d6 ¢ 45°C trong 7 giv. Sau
khi 1am ngudi dén nhiét do trong phong, dap t4t phan (mg béng cach db tir tir vao hdn hop
gdm DCM duge 1am lanh bing d4 va HCI 1 N. Tach cac 16p nay va chiét 16p nu6c bang
hai phin DCM nita. Rira céc dich chiét hiru co da duoc gdp lai bang dung dich NaHCOs
bido hoa, tiép d6 12 nudc mudi, 1am khéd trén NaSOs, loc va cd thu duge san phém, san
pham nay dugc stt dung ma khong can tinh ché tiép. (Hiéu suit: 9,9 g, 98%). 'TH NMR (400
MHz, CDCl;) & 8,28 — 8,22 (m, 1H), 7,96 — 7,89 (m, 1H), 7,44 (d, J = 8,0 Hz, 1H). F
NMR (376 MHz, CDCl3) & -71,50 (s).
Budéc 3. 2-Brom-1-(metyl-d3)-4-(3,3,3-trifloprop-1-en-2-yl) benzen

Br

CDj
e F

F

Xt 1y hén hop gbm metyltriphenylphosphoni bromua (12,4 g, 34,7 mmol) trong
THF (30 mL) 6 0 °C béng cach thém ting giot n-butyllithi (1,6 M trong hexan, 20,8 mL,
33,3 mmol) vao, va khudy phan tng nay trong 20 phut. Thém ting giot dung dich chira 1-
(3-brom-4-(metyl-ds)phenyl)-2,2,2-trifloetan-1-on (7,50 g, 27,8 mmol) trong THF (15 mL)
vao, va bo bé 1am lanh. Pé hdn hop nay 4m lén dén nhiét do trong phong va khudy trong

2,5 gid. Pha loang hdn hop phan tng v6i nuée va chiét ba 14n bang DCM. Lam khd céc
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dich chiét hiru co da duge gdp lai trén NasSOq, loc va loai bd dung mdi trong chdn khong.
Tinh ché thong qua sic ky nhanh (rira giai bang gradien bién dbi cham tir EtOAc 0-10%
trong hexan) thu dugc san phim 12 ddu mau vang (2,3 g, 23%). 'HNMR (400 MHz, CDCls)
8 7,65 (d, J=1,3 Hz, 1H), 7,34 — 7,30 (m, 1H), 7,27 (d, J = 7,9 Hz, 1H), 5,98 (q, J= 1,2
Hz, 1H), 5,78 (q, J= 1,5 Hz, 1H). YF NMR (376 MHz, CDCl3) & -64,93 (s).

Buéc 4. 2-(3-Brom-4-(metyl-ds)phenyl)-3,3,3-triflopropan-1,2-diol (dugc lam giau trong

mot chét dong phdn déi anh)

HO

Thém dung dich chita 2-brom-1-(metyl-ds)-4-(3,3,3-trifloprop-1-en-2-yl)benzen
(3,46 g, 12,9 mmol) trong ‘BuOH (36 mL) vao thé huyén phu chira AD-mix-a (18,1 g, 38,7
mmol) trong nude (36 mL) ¢ 0 °C. Khudy hdn hop nay & 6 °C trong 88 giv. Lam 4m phan
{mg dén nhiét d6 trong phong va thém natri sulfit (6,0 g) vao. Sau khi khudy trong 15 phit,
loai bo BuOH trong chdn khong. Sau d6 chiét hdn hop nudc hai 1an bing EtOAc. Lam
kho céc dich chiét hiru co di dugc gop lai trén NasSO4, loc va loai bé dung moi frong chdn
khéng. Tinh ché thong qua sic ky nhanh, rira giai v6i gradien EtOAc 0-40% trong hexan,
thu dugc san pham (3,2 g, 82%). Do st dung AD-mix-0, san phdm nay dugc cho 1a dugc
lam giau chét ddng phan d6i anh (S) (xem Nguyén 1y ciia hoa hoc 1ap thé & trén). 'H NMR
(400 MHz, CDCl3) § 7,78 (d, J = 1,4 Hz, 1H), 7,42 — 7,38 (m, 1H), 7,29 (d, /= 7.9 Hz,
1H), 4,29 (dd, J= 11,9, 6,1 Hz, 1H), 3,91 — 3,82 (m, 1H), 3,77 (s, 1H), 2,00 (t, /= 6,7 Hz,
1H). F NMR (376 MHz, CDCP®) § -77,24 (s).
Buée 5. 3,3,3-Triflo-2-(4-(metyl-ds3)-3-(4,4,5,5-tetrametyl-1, 3, 2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (dwoc lam giau trong mot chdt déng phdn d6i éanh)

0. -0 0.0
CD;

va
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Gia nhiét hdn hop da khir khi gdbm 2-(3-brom-4-(metyl-ds)phenyl)-3,3,3-
triflopropan-1,2-diol (dugc 1am giau trong mot chét ddng phan dbi anh, dugc cho 1a duge
cho 13 ddng phan (S) nhu mé ta chi tiét & trén) tr Budc 4, 0,50 g, 1,6 mmol),
bis(pinacolato)diboron (1,05 g, 4,14 mmol), kali axetat (0,975 g, 9,93 mmol) va
triphenylphosphin paladi clorua (0,070 g, 0,099 mmol) trong THF (6,1 mL) trong lo kin
trong trong bé dau dugc gitt & 120 °C trong 3 gid. Sau khi lam ngudi dén nhiét do trong
phong, pha lodng hdn hop phan tmg v6i EtOAc va nuéce va lgc. Tach cac 16p cia dich loc
va 1am kho 16p hitu co trén NaxSOs, loc, va ¢d. Tinh ché thong qua sic ky nhanh, rira giai
voi gradien EtOAc 0-40%/hexan thu dugc san phim (0,39 g, 67%). LCMS cho
C16H33D3BF3NO4 (M+NH4)": tinh duge m/z = 367,2; tim dugc 367,2 (diéu kién phan tich
& pH 10). LCMS cho C16H19D3BF3NaOs4 (M+Na)*: tinh dugc m/z = 372,2; tim duoc 372,1
(didu kién phan tich & pH 10). 'H NMR (400 MHz, CDCl3) 8 7,92 (d, J= 1,7 Hz, 1H), 7,54
(dd, J= 8,1, 1,8 Hz, 1H), 7,24 (d, J= 8,1 Hz, 1H), 4,31 (d, /= 11,5 Hz, 1H), 3,97 (d, J =
11,6 Hz, 1H), 3,64 (s, 1H), 1,37 (s, 12H).

Buéc 6. 2-(3-(5-Amino-6-clopyrazin-2-yl)-4-(metyl-d3)phenyl)-3,3, 3-triflopropan-1,2-
diol (duoc lam giau trong mot chat dong phdn doi anh)
HaN IN ) op HaN I
cI” °N _
va

F FOHOH

Xt Iy hdn hop da khir khi gdm 5-brom-3-clopyrazin-2-amin (291 mg, 1,40 mmol,
Ark Pharm), va 3,3,3-triflo-2-(4-(metyl-ds)-3-(4,4,5,5-tetrametyl- 1,3,2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (hdn hop duge 1am giau trong mot chét ddng phan dbi anh, duge
cho 1a chit ddng phan () tir Budce 5, 390 mg, 1,11 mmol) trong dioxan (16 mL) véi dung
dich Na,COs (1,0 M, 4,2 mL, 4,2 mmol) va san pham cdng PdClx(dppf)-CH2Clz (57 mg,
0,070 mmol). Khir khi hdn hgp mot ]An nita va sau d6 lam néng dén 100 °C trong 3 gid.
Sau khi 1am ngu6i dén nhiét d6 trong phong, cho hdn hop phén ng phan b pha gitta nuéc
va EtOAc, va tach cac 16p nay. Chiét 16p nudce bing hai phan EtOAc bd sung va rira cac
dich chiét hitu co d3 dugc gop lai b%mg nuéc mudi, 1am kho trén NaxSOs, loc, va ¢b. Tinh
ché théng qua sic ky nhanh, rira giai v6i gradien EtOAc 0-80%/hexan thu dugc san phim
(0,217 g, 56%). LCMS cho C14H11D3CIF3N30, (M+H)*: tinh duge m/z = 351,1; tim duge
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351,0. 'H NMR (400 MHz, CDCls) & 8,03 (s, 1H), 7,56 (d, J= 1,6 Hz, 1H), 7,50 (dd, J =
8,1, 1,3 Hz, 1H), 7,32 (d, J = 8,1 Hz, 1H), 5,25 (s, 2H), 4,21 (d, J= 11,9 Hz, 1H), 3,97 (d,
J=11,9 Hz, 1H). F NMR (376 MHz, CDCl3) 6 -77,27 (s). Tach cac chit ddng phan dbi
anh bang sic ky phan tach cac ddng phan quang hoc (Phenomenex Lux Amylose-1, 21,2 x
250 mm, 5 pM, nap: 90 mg trong 1,9 mL EtOH, rtra giai bang EtOH 30% trong hexan &
20 mL/phit trong 20 phut). Thoi gian luu cia pic 1: 8,7 phut, thoi gian luu cua pic 2: 13,5
phut. Pic 1 dugce sit dung trong Bude 7. Pic 1 duge cho la chét ddng phan dbi anh (S) (xem
cac budc trudce).
Buoc 7. 2—(3-(5-Amin0-6-(Z—metyloxazol—5-yl)pyrazin-2—yl)—4-(metyl—d3)phenyl)-3, 3,3-
triflopropan-1,2-diol mudi trifloaxetat (chdt dong phan ddi anh riéng 1é dwoc diéu ché)
Hop chét néu tai & muc dugc didu ché theo quy trinh cia Vi du 9, Budc 4, sir dung
Pic 1 tir Budc 6 cua Vi du 16. LCMS cho CisHisD3F3N4Os (M+H)™: tinh duge m/z =398,1;
tim duoc 398,1. San phdm nay duge cho la chét ddng phén ddi anh (S), (S)-2-(3-(5-Amino-
6-(2-metyloxazol-5-yl)pyrazin-2-yl)-4-(metyl-d3)phenyl)-3,3,3 -triflopropan-1,2-diol. 'H
NMR (400 MHz, MeOD) § 8,14 (s, 1H), 7,67 (d, J= 1,7 Hz, 1H), 7,64 (s, 1H), 7,57 (dd, J
=179, 1,5 Hz, 1H), 7,36 (d, J = 8,1 Hz, 1H), 4,09 (d, J= 11,7 Hz, 1H), 4,01 d,J=11,7
Hz, 1H), 2,61 (s, 3H).
Vidu 17. 3-Amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3-dihydroxypropan-2-yl)phenyl)-
N-(tetrahydro-2H-pyran-4-yl)pyrazin-2-carboxamit, mubi trifloaxetat (chit dong

phén déi anh riéng 1¢ dwgc didu ché)

*TFA

F £ OH OH
Buée 1. Etyl 3-amino-6-(2-(metyl-ds)-5-(1,1,1 -triflo-2, 3-dihydroxypropan-2-

yl)phenyl)pyrazin-2-carboxylat
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HN N D b
|
(o
F
F7L OHY,

Gop 2-(3-(5-Amino-6-clopyrazin-2-yl)-4-(metyl-ds)phenyl)-3.3,3 -triflopropan-1,2-
diol (0,200 g, 0,570 mmol; tir Vi du 16, Pic 1 tir Budc 6, duge cho 1a chét dong phan (S)),
etanol (3 mL), trietylamin (0,32 mL, 2,3 mmol) va san phdm cong diclo[1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclometan (47 mg, 0,057 mmol) trong binh
phan tmg kin. Suc cacbon monoxit qua phia dudi bé mit hdn hop phéan ng trong 5 phut,
sau d6 dong kin phan Ung va gin ¢b dinh binh cAu khi CO vao. Gia nhiét hon hgp phan
tmg & 80 °C trong mdi truong khi CO trong 2 gio. Loai bo cac chét d& bay hoi trong chdn
khéng va tinh ché phan cin thu dugc thong qua sdc ky nhanh (rira giai bang gradien EtOAc
0-80% trong hexan) dé tao ra san phim la dau khong mau (0,15 g, 67%). LCMS cho
C17H16D3F3N304 (M+H)*: tinh duge m/z = 389,1; tim dugc 389,1.
Buéce 2. axit 3-Amino-6-(2-(metyl-ds)-5-(1, 1, 1-triflo-2, 3-dihydroxypropan-2-
yl)phenyl)pyrazin-2-carboxylic

F7L OH

Thém lithi hydroxit (46 mg, 1,9 mmol) trong nudce (3,0 mL) vao dung dich chua
etyl 3-amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-2-
carboxylat (0,150 g, 0,386 mmol) trong metanol (3 mL). Khudy hdn hop phén Gmg trong 2
gid, va sau d6 loai bé metanol trong chdn khéng. Thém dung dich HC1 1,0 N dé dat duogc
pH=7va chiét hdn hop thu duge bing hai phan EtOAc. Lam khé cic dich chiét hitu co
da duoc gop lai trén MgSOs, loc, va cd thu duge san pham, san pham nay dugc st dung
ma khong cAn tinh ché tiép (0,14 mg san pham thd, 100%). LCMS cho CisH12D3F3N3O4
(M+H)": tinh dugc m/z = 361,1; tim duge 361,1.
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Buée 3. 3-Amino-6-(2-(metyl-ds)-5-(1, 1, 1-triflo-2,3-dihydroxypropan-2-yl) phenyl)-N-
(tetrahydro-2H- pyran-4-yl) pyrazin-2-carboxamit, muéi trifloaxetat

Thém HATU (79 mg, 0,21 mmol) va DIEA (0,048 mL, 0,28 mmol) vao dung dich
chira axit 3-amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3-dihydroxypropan-2-
yl)phenyl)pyrazin-2-carboxylic (0,050 mg, 0,14 mmol) trong DMF (4 mL). Thém
tetrahydro-2H-pyran-4-amin (17 mg, 0,17 mmol, Combi-Blocks) vao hdn hgp nay. Khudy
hdn hop phén tng trong 1 gio, sau d6 pha loang bang nudc va chiét bang hai phan EtOAc.
Lam bay hoi céc dich chiét hiru co da dugc gop lai va tinh ché phan can thu duoc théng
qua HPLC-MS diéu ché (pH = 2) thu dugc san phim & dang chét rin mau vang nhat (0,030
g, 38%). San phdm nay dugc cho 1a chit déng phén (S) (xem Nguyén Iy cla hoa hoc Iap
thé & trén). LCMS cho CoH21D3F3N4O4 (M+H)™: tinh dugc m/z = 4442; tim dugc 444 4.
IH NMR (500 MHz, DMSO) & 8,41 — 8,37 (s, 1H), 8,35 - 8,30 (d, J= 8,3 Hz, 1H), 7,65 —
7,61 (d, J = 2,0 Hz, 1H), 7,55 - 7,51 (dd, J = 8,0, 2,0 Hz, 1H), 7,36 — 7,31 (d, J= 8,0 Hz,
1H), 4,06 — 3,97 (m, 1H), 3,97 — 3,90 (m, 2H), 3,88 — 3,81 (m, 2H), 3,44 -335(td, J=
11,6, 2,3 Hz, 2H), 1,78 — 1,69 (m, 2H), 1,69 — 1,57 (qd, J= 11,3, 4,3 Hz, 2H).
Vidu 18. 3-Amino-6-(5—(1,1-diﬂo—2,3-dihydroxypropan-2-yl)-2-(metyl-d3)phenyl)-N—
(4-hydroxybixyclo[2.2.1]heptan-1-yl)pyrazin-2-carboxamit mudi trifloaxetat (chit

dong phéan d6i anh riéng 1¢ dwge diéu ché)

*TFA

Buéc 1. 1-Brom-4-(metyl-d3)benzen

Br
Xt 1y ting giot 1,4-Dibrombenzen (15,0g, 63,6 mmol, Aldrich) trong THF (280
mL) & -78 °C v6i n-butyllithi (1,6 M trong hexan, 39,7 mL, 63,6 mmol). Khu4y hdn hop
phén Gng trong 30 phit, tiép d6 1a thém iodometan-ds (10,1 g, 69,9 mmol, Oakwood) vao.
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Sau khi khudy trong 30 phut, 1am 4m hdn hop phan g dén nhiét @6 trong phong va pha
lodng bang dietyl ete. Rira hdn hop nay bang nude (2 14n), tiép theo 1a nudc mubi (1 1an).
Lam khd 16p hitu co trén MgSOa, loc, va c6 thu duge san phim 12 dAu mau vang, san pham
nay dugc st dung ma khong can tinh ché tiép (10,3 g, 93%). 'H NMR (400 MHz, CDCls)
87,42 — 7,37 (d, J= 8,1 Hz, 2H), 7,10 — 7,05 (d, J = 8,0 Hz, 2H).

Buée 2. 2,2-Diflo-1-(4-(metyl-d3)phenyl)etan-1-on

D
DD

)
F

Thém 1,2-dibrometan (hai giot) vao hdn hop bot Mg duge khudy k¥ (1,9 g, 78
mmol, Aldrich) trong THF (72,0 mL). Saul0 phut, thém ting giot dung dich chira 1-brom-
4-(metyl-d3)benzen (12,4 g, 71,2 mmol, dugc didu ché theo phuong phap & Budc 1) trong
THF (54,0 mL) vao. Sau khi bd sung xong, bd sung thém 1,2-dibrometan (hai giot) vao.
Khudy hdn hop nay & nhiét do moi truong trong 1,5 gid, va sau d6 lam lanh hdn hop nay
dén 0 °C. Thém tung giot 2,2-Diflo-N-metoxy-N-metylaxetamit (9,0 g, 65 mmol,
Oakwood) trong THF (36,0 mL) vao va sau khi khudy hdn hop nay & 0 °C trong 10 phut,
bo bé nudc d4. Sau 40 phut, dap tit phan tng bang cach thém HCI 2,0 N (315 mL) vao.
Sau khi dép tat phan tng, khudy phan tng nay trong 15 phut. Thém Et20 vao va tach cac
16p tao thanh. Chiét phan nuéc mot 1in bing EtO. Lam kho céc dich chiét hitu co da duge
gop lai trén NaxSOs, loc, va 6. Tinh ché san phim thong qua séc ky nhanh, rira giai bang
gradien EtOAc tir 0-10% trong hexan thu dugc san pham 13 chét rén mau tring nho (8,85
g, 79%). "H NMR (400 MHz, CDCl3) 8 8,03 -7,95 (d, /= 8,4 Hz, 2H), 7,38 -7,33 (d, J=
8.3 Hz, 2H), 6,45 — 6,02 (t, J= 53,6 Hz, 1H).

Buéec 3. 1-(3-Brom-4-(metyl-ds)phenyl)-2, 2-difloetan-1-on

DDD

Br
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Lam lanh 2,2-Diflo-1-(4-(metyl-ds)phenyl)etan-1-on (8,45 g, 48,8 mmol) dén 0 °C
va thém tir tir H2SO4 dam dic (26,0 mL, 488 mmol) vao. Hon hop phan tmg dugc duy tri
&0 ° C, va xir Iy bang N-bromsucxinimit (9,12 g, 51,2 mmol) dugc thém timg phén vao,
va khudy trong 1 gid. Riéng biét, 1am lanh hdn hgp gdm nude va MTBE (1:1) dén 0°C, sau
d6 thém tir tir vao hdn hop phan tng ¢ 0 °C. Tach 16p nude va chiét véi hai phin MTBE
nita. Rira cac dich chiét hiru co d3 dugc gop lai bﬁng Na28,03 10% va nudc mudi, 1am khod
trén MgSQOs, loc va ¢d. Tinh ché san phim thong qua sdc ky nhanh, rira giai v6i gradien
EtOAc 0-5% trong hexan thu dugc san pham 12 d4u mau vang nhat (10,2 g, 83%). '"H NMR
(400 MHz, CDCl3) & 8,27 — 8,23 (s, 1H), 7,97 — 7,89 (d, /= 7,9 Hz, 1H), 7.43 - 7,39 (d, J
= 8,0 Hz, 1H), 6,41 — 6,10 (t, J= 53,4 Hz, 1H).

Budéc 4. 2-Brom-4-(3,3-difloprop-1-en-2-yl)-1-(metyl-d3) benzen

D
D D

Br:

F

Theo quy trinh twong tu nhu dugc tim thdy trong tai liéu Organic Letters Vol.4,
No.10, 1671-1674, 2002, thém 2-propanol (5,62 mL, 73,0 mmol, d4 1am khé6 qua ray phan
ttr), tiép d6 1a 1-(3-brom-4-(metyl-ds)phenyl)-2,2-difloetan-1-on (11,5 g, 45,6 mmol) trong
THF (42 mL) vao dung dich chira tris(triphenylphosphin)rhodi(I) clorua (3,17 g, 3,42
mmol) va triphenylphosphin (19,2 g, 73,0 mmol) trong THF (140 mL) trong moi truong
No. Sau d6 thém tir tir trimetylsilyldiazometan (2,0 M trong ete, 39 mL, 78 mmol) vao h6n
hgp nay. Sau khi khudy trong 1,5 gio, dép t4t phan tmg bang cach thém ting giot axit axetic
(5,2 mL, 91 mmol) vao hdn hgp nay. Khuay hon hop nay trong 30 phit va lam bay hoi cic
chét dé bay hoi trén thiét bi bay hoi quay. Tinh ché san pham théng qua séc ky nhanh, rira
gi4i bang hexan 100%, thu dwoc hén hop gbém san pham va PPhs, hdn hop san phim nay
duoc tinh ché tiép thong qua sdc ky nhanh (rira giai bang hexan 100%) thu dugc san pham
13 dAu mau vang nhat (5,80 g, 51%). 'H NMR (400 MHz, CDCl3) 8 7,72 - 7,62 d,J=19
Hz, 1H), 7,37 - 7,31 (dd, J= 8,0, 1,8 Hz, 1H), 7,30 — 7,23 (m, 1H), 6,55 - 6,19 (t,J=55,2
Hz, 1H), 5,75 - 5,72 (t, J= 1,9 Hz, 1H), 5,69 — 5,64 (t, J= 2,3 Hz, 1H).
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Buée 5. 2-(3-Brom-4-(metyl-d3)phenyl)-3,3-diflopropan-1,2-diol (duoc lam giau trong
mot chét dong phan d6i anh)

Br

HO F
HO £

Thém 2-Brom-4-(3,3-difloprop-1-en-2-yl)-1-(metyl-ds)benzen (5,8 g, 23 mmol)
trong ‘BuOH (60,0 mL) vao thé huyén phu chira AD-mix-alpha (32,5 g, 69,6 mmol) trong
nuée (60,0 mL) & 0°C. Sau do, khudy hén hop nay & 3-6 °C trong 48 gio. Sau d6 dép tt
phéan ing bang cach thém natri sulfit (10 g) vao. Khudy hdn hop nay trong 10 phut, sau d6
b bang cach bay hoi quay dé loai bd ‘BuOH. Pha loang hdn hgp chira nuéc véi nudce va
chiét bing EtOAc (3 1an). Lam kho c4c dich chiét hitu co da dugc gop lai trén Na2S0s, loc,
va c6. Tinh ché san phdm thdng qua sdc ky nhanh, rira gii voi gradien EtOAc 0-40% trong
hexan, thu dugc san pham 1a dau khong mau (5,8 g, 87%). San pham nay duge cho 1a dugce
lam gidu trong chit ddng phan (S) (xem Nguyén Iy ciia hoa hoc 14p thé ¢ trén). LCMS cho
C19HsD3BrF,NaO> (M+Na)*: tinh dugc m/z = 306,1; tim dugc 306,1. 'H NMR (400 MHz,
CDCl) 8 7,75 — 7,73 (d, J= 1,9 Hz, 1H), 7,39 - 7,34 (m, 1H), 7,30 - 7,25 (d, J= 8,0 Hz,
1H), 6,08 — 5,74 (t, J= 55,8 Hz, 1H), 4,22 — 4,15 (dd, J= 12,1, 4.8 Hz, 1H), 3,88 — 3,80
(dd, J= 12,9, 3,7 Hz, 1H), 3,47 — 3,08 (s, 1H).
Buéc 6. 3,3-Diflo-2-(4-(metyl-d3)-3-(4,4,5,5-tetrametyl-1, 3,2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (dwoc lam giau trong mot chdt dong phan doi anh)

D
D D
7?L T
O/B
HO F
HO
F

Gia nhiét hdn hop da khir khi gdm 2-(3-brom-4-(metyl-ds)phenyl)-3,3-diflopropan-
1,2-diol (2,0 g, 7,0 mmol), bis(pinacolato)diboron (3,22 g, 12,7 mmol), kali axetat (2,07 g,
21,1 mmol), va diclobis(triphenylphosphin)paladi(Il) (0,395 g, 0,563 mmol) trong THF
(40,0 mL) trong 6ng kin trong trong bé dau dugce gitt & 120 °C trong 1,5 gid. Sau khi lam
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ngudi, pha lodng hdn hop phan tmg véi EtOAc, loc qua Celite®, va co. Tinh ché san phim
béng séc ky nhanh, rira giai bang gradien EtOAc tir 0-40% trong hexan thu dugc san phim
13 diu mau vang nhat (2,3 g, 99%). LCMS cho CicH19D3BF203 (M+H-H0)": tinh duoc
m/z = 314,2; tim dugc 314,2.

Buée 7. 2-(3-(5 -Amino-6-clopyrazin-2-yl)-4-(metyl-ds)phenyl)-3, 3-diflopropan-1 ,2-diol
(chdt dong phan déi éanh riéng 1é dwogc tdch, dwoc cho la chat dong phdn (S))

H,N_ N b7.D

z
)q
N

HO F
HO
F

Cl

Gia nhiét hdn hop da khi khi gém 5-brom-3-clopyrazin-2-amin (2,01 g, 9,63
mmol), 3,3-diflo-2-(4-(metyl-d3)-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (2,9 g, 8,7 mmol, dugc diéu ché nhu trong Budc 6) va san phim
cong PdCl(dppf)-CH2ClL (0,358 g, 0,438 mmol) trong dung dich NaxCOs (1,0 M, 26,3
mL, 26,3 mmol), va dioxan (90,0 mL) dén 100 °C trong binh cu dugc trang bi bd ngung
hdi Ivu trong 1 gid. Sau khi lam ngudi dén nhiét do trong phong, cho hdn hgp phan tng
phan bé pha gilta nude va EtOAc. Tach cac 16p nay va chiét 16p nu6c bang hai phan EtOAc
nita. Rira cac dich chiét hitu co da dugc gp lai bang nuéc mudi, 1am khd trén MgSOs, loc,
va c6. Tinh ché san phdm thong qua séc ky nhanh, rira gii voi gradien EtOAc 0-70% trong
hexan, thu dugc san phim & dang chit rén mau vang nhat (1,84 g, 58%). Tach cac chét
ddng phan dbi anh bang sic ky phan tach cac dong phan quang hoc (Phenomenex Lux
Amylose-1, 21,2 x 250 mm, 5 puM, nap: 90 mg trong 9,0 mL EtOH, rtra giai b%lng EtOH
45% trong hexan & 20 mL/phut trong 16 phut). Thoi gian luru cua pic 1: 9,4 phut, thoi gian
luu ctia pic 2: 14,1 phut. Pic 1 dugc cho 1a chét dong phan d6i anh (S) (xem Nguyén ly cta
héa hoc 14p thé & trén), trong khi pic 2 duge cho 1a chét dong phan déi anh (R). Pic 1 (1,01
g thu dugc) dugce sir dung trong Bude 8. LCMS cho C14H12D3CIF2N302 (M+H)™: tinh dugc
m/z = 333,1; tim dugc 333,1.

Bude 8. axit 3-Amino-6-(5-(1, 1-diflo-2,3-dihydroxypropan-2-yl )-2-(metyl-
d3)phenyl)pyrazin-2-carboxylic (chdt dong phdn déi anh riéng 1é dugc diéu ché)
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H,N. _N._ DD
]
(@) \N
OH
HO F
HO
F

Goép 2-(3-(5 -Amino-6-clopyrazin-2-yl)-4-(metyl-ds)phenyl)-3,3-diflopropan-1,2-
diol (0,500 g, 1,50 mmol, pic 1 tr Bude 7), etanol (20,0 mL), trietylamin (0,838 mL, 6,01
mmol), va san pham cong diclo[1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclometan
(123 mg, 0,150 mmol) trong binh phéan Gng kin. Suc cacbon monoxit qua phia du6i bé mit
h&n hop phan tng trong 5 phit, sau d6 déng kin phan tmg va gén ¢b dinh binh cau khi CO
vao. Gia nhiét hdn hop phan tng & 80 °C trong moi trudong khi CO trong 3,5 gio. Loai bo
cac chét d& bay hoi trong chdn khong va tinh ché phén cin thu dugc thong qua sic ky
nhanh (ria giai bing gradien EtOAc tir 0-70% trong hexan) 2 tao ra san phim mong mudn
13 este & dang dau (0,440 g). LCMS cho C17H17D3FaN304 (M+H)*: tinh dugec m/z=371,2;
tim duge 371,1. Sau d6, hoa tan este nay trong MeOH (10,0 mL), va thém LiOH (0,180 g,
7,51 mmol) trong nude (10,0 mL) vao. Sau khi khudy trong 1,5 gid, loai bé MeOH trong
chan khéng. Xt 1y hdn hop nuéc bing HCI 1,0 N dé diéu chinh dén pH = 3. Thém NaCl
rn vao d& bao hoa dung dich nay, va chiét hdn hop bing EtOAc (4 1an). Lam khd céc dich
chiét hitu co d3 duoc gop lai trén NaxSOs, loc, va ¢d thu duoc san phém 13 chét rin mau
néu (386 mg, 75%). LCMS cho CisHi3D3FaN304 (M+H)": tinh dugc m/z = 343,1; tim dugc
343,1.

Buéce 9. 3-Amino-6-(5-(1,1 -diﬂo—Z,3—dihydr0xypropan—2—yl)—2-(metyl-d3)phenyl)-N-(4-
hydroxybixyclo[2.2.1]heptan-1-yl)pyrazin-2-carboxamit muoi trifloaxetat (chdt dong
phan déi anh riéng 1é duwoc diéu ché) "

Thém HATU (8,3 mg, 0,022 mmol) va DIEA (0,013 mL, 0,073 mmol) vao dung
dich chira axit 3-amino-6-(5-(1,1-diﬂo-2,3-dihydroxypropan-2-yl)-2-(metyl-
ds)phenyl)pyrazin-2-carboxylic (5,0 mg, 0,015 mmol) trong DMF (0,20 mL). Thém 4-
aminobixyclo[2.2.1]heptan-1-ol (2,2 mg, 0,018 mmol) vao hdn hop nay. Sau khi khudy
trong 30 phut, pha loang hén hop phan tmg v6i axetonitril va metanol, loc, va tinh ché san
phém bing HPLC-MS diéu ché (pH = 2). San phém dugc cho 1a chit ddng phan dbi anh
(S) (xem Nguyén ly cia héa hoc lap thé ¢ trén). Higu suat: 6,6 mg. LCMS cho

158



52350 159/218

CaHD3FaNyOg (M+H)™: tinh duge m/z = 452,2; tim dugc 452,2. 'H NMR (400 MHz,
DMSO-dg) & 8,41 — 8,38 (s, 1H), 8,23 — 8,20 (s, 1H), 7,60 — 7,57 (d, J = 1,9 Hz, 1H), 7,49
— 743 (dd, J=17,9, 2,0 Hz, 1H), 7,32 — 7,25 (d, J = 8,0 Hz, 1H), 6,42 — 5,99 (t, J= 55,6
Hz, 1H), 3,78 (d, J= 11,6 Hz, 1H), 3,69 (d, /= 11,6 Hz, 1H), 2,07 - 1,94 (m, 2H), 1,91 —
1,79 (m, 4H), 1,77 - 1,63 (m, 2H), 1,62 — 1,48 (m, ZH). YF{IH} NMR (376 MHz, DMSO-
de) & -74,15 (s), -129,17 — -130,48 (d, Jr.r = 277,2 Hz), -133,80 —-135,42 (d, Jr.r = 277,4
Hz).

Vi du 19. 3—Amino-6-(2-(metyl-d3)-5-(1,1,1-triﬂo—2,3-dihydroxybutan-Z-yl)phenyl)-
N-(tetrahydro-2H-pyran-4-yl)pyrazin-Z-carboxamit (chét dong phan d6i anh riéng

1é dwgc diéu ché)

HN N D Db
|
© N
NH
o()/ F OH
F r OH
Buée 1. 2-(3-Brom-4-(metyl-d3)phenyl)-3,3,3 -triflo-2-hydroxypropanal
D D D
Br
F _O
F E OH

Xu ly 2-(3-Brom-4-(metyl-d3)pheny1)-3,3,3-triﬂopr0pan—1,2-diol (5,0 g 149
mmol, tir Vi du 16, Budgce 4, truée khi tach d6ng phan quang hoc (dugc 1am giau trong mot
chét ddng phan dbi anh, dugc cho 1a chét ddng phan d6i anh (S) (xem Nguyén ly clia hoa
hoc 1ap thé ¢ trén)) trong DCM (80 mL) v6i trietylamin (27,0 mL, 194 mmol) va lam lanh
hdn hop nay dén 0 °C. Thém phirc luu huynh trioxit-Pyridin (9,48 g, 5 9,6 mmol) dugc hoa
tan trong DMSO (67 mL) vao. Khudy hén hop phan g trong 10 phut, bo bé lanh, 1am 4m
hdn hop dén nhiét do trong phong, va khudy trong 3,5 giv. Sau do, ¢d hdn hop bang cach
lam bay hoi quay dé 10ai bd DCM va trietylamin, va ngadm hdn hop nude con lai trong bé
nuéc va xir Iy bing dung dich NaHCO3 bao hoa cho dén khi ngimg thodt khi. Lam bdo hoa

hdn hop nay bang NaCl rin va bd sung thém nudc mudi vao. Chiét 16p nude bang mot
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phin EtOAc (300 mL). Rira dich chiét EtOAc bing nu6c mubi, 1am khd trén Na:S0s, loc,
va ¢6. Tron phdn can véi 100 mL axetonitril va loc dé loai bo luong nho két tia ran. Co
dich loc axetonitril bang céch lam bay hoi quay dé tao ra 5,20 g san phim tho 13 bot mau
nau nhat. Hiéu sut Iy thuyét da dugc gia dinh va san pham dugc st dung ma khong can
tinh ché tiép.

Buée 2. 2-(3-Brom-4-(metyl-ds)phenyl)-1,1,1 -triflobutan-2,3-diol (hai chat dong phan
khong déi quang riéng biét dwoc tdch ma sau do méi dong phdn lai dwoc tdch thanh cdc

dong phan déi quang riéng 1é)

D D
Br
F OH
F OH

F

Thém ting giot metylmagié bromua (3,0 M trong Et,0, 27,8 mL, 83 mmol) vao
dung dich chtra 2-(3-brom-4-(metyl-d3)phenyl)-3,3,3-triﬂo-2-hydroxypropanal 49 g, 14
mmol) trong THF (100 mL) ¢ 0 °C. Lam 4m hdn hop nay dén nhiét do trong phong va
khudy trong 4,5 gid. Sau d6, 1am lanh hdn hop nay trong bé nudc da va dap tit phan ing
bing cach thém HCI 1,0 N vao. Sau khi ngung thoat khi, bo bé lanh va thém HCI 1,0 N
vao d& didu chinh dén do pH = 3. Khudy hdn hop nay trong 30 phut, sau d6 chiét bing
EtOAc (2 lén). Lam kho cac dich chiét hitu co da duogc gdp lai trén NaxSOs, loc, va cd.
Tinh ché san pham thong qua sic ky nhanh, rira giai bang hexan 100%, sau d6 gradien
EtOAc 0-15% trong hexan thu dugc hai chét ddng phan khong d6i quang: Pic 1, chét déng
khong d6i quang chinh (rtra giai thtr nhit): 1,84 g. Pic 2, chét dong khong d6i quang phu
(rira giai thi hai): 0,62 g.

M&i chit ddng phan khong dbi quang (mdi chat dugc 1am gidu mot chét déng phan
khong d6i quang dugc cho 1a c6 cAu hinh (S) & rugu béc ba, ¢ trén) dugc tinh ché tach
ddng phan quang hoc mt cich riéng 1€ va chi thu 14y chit ddng phén d6i anh chinh trong
mdi bude tach ddng phan quang hoc (dugc cho la co cAu hinh (S) & rugu bac ba, ¢ trén).

Chét d6ng phan khong d6i quang thtt nhét dugc rira giai trong qua trinh chay sic ky
nhanh dugc cho chay HPLC khong d6i xing dé tich céac chit ddng phan d6i anh
(Phenomenex Lux Amylose-1, 21,2 x 250 mm, 5 uM, nap: 50 mg trong 1,0 mL EtOH, rira
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gi4i bang EtOH 5% trong hexan ¢ 20 mL/phut trong 17 phut). Thoi gian luu cta pic 1: 11,3
phit, thoi gian Iwu ciia pic 2: 12,5 phit. Pic 2 1a chét dong ddi anh chinh, va nhu vy dugc
cho ¢6 cu hinh (S) & rugu bac ba (xem Nguyén Iy ctia hoa hoc 1ap thé & rén). Chét dong
phén dbi anh riéng 1é nay sau d6 duoc sir dung trong Budc 3.

Chét ddng phan khong d6i quang thir hai dugc rira giai trong qua trinh chay sac ky
nhanh duge cho chay HPLC khéng déi xtmg dé tich cac chét ddng phan doi anh
(Phenomenex Lux Amylose-1, 21,2 x 250 mm, 5 pM, nap: 30 mg trong 0,9 mL EtOH, rira
giai bang EtOH 30% trong hexan & 20 mL/phut trong 12 phut). Thoi gian Ivu cua pic 1:
6,25 phut, thoi gian Iwu cta pic 2: 10,5 phut. Pic 1 1a chét dong d6i anh chinh, va nhw vy
duoc cho ¢6 cAu hinh (S) & rugu béc ba (xem Nguyén ly cia hoa hoc 1ap thé o trén).
Bude 3. 1,1, 1-Triflo-2-(4-(metyl-d3)-3-(4,4,5, 5-tetrametyl- 1,3, 2-dioxaborolan-2-
yl)phenyl)butan-2, 3-diol (chat dong phén doi anh riéng 1é durgc diéu ché)

D
D D
>?L‘?
B

O/

F OH

F7T OH
Lo

Gia nhiét hdn hop da khir khi gbm 2-(3-brom-4-(metyl-ds)phenyl)-1,1,1-triflobutan-
2.3-diol (0,500 g, 1,58 mmol, pic 2 tir qué trinh tach khong doi xtng chét ddng phan khdng
d6i quang rira giai tht nhét tir séc ky nhanh trong Budc 2), bis(pinacolato)diboron (723
mg, 2,85 mmol), kali axetat (466 mg, 4,74 mmol) va triphenylphosphin paladi clorua (89
mg, 0,13 mmol) trong THF (10,0 mL) trong 6ng kin trong trong bé dau dugc giit & 120 °C
trong 1,5 gid. Sau khi lam ngudi dén nhiét do trong phong, pha loang hdn hop phan tng
véi BtOAc, loc qua Celite®, va cd. Tinh ché san phdm bang sdc ky nhanh, rira giai bang
gradien EtOAc tir 0-20% trong hexan thu dugc san pham 13 dau mau vang nhat. Hiéu suét
Iy thuyét duoc gia dinh va san phim dugc st dung trong Budc 4.

Buorc 4. 2-(3-(5—Amino—6—clopyrazin—2-yl)-4-(metyl—d3)phenyl)-], 1, 1-triflobutan-2,3-diol
(chdt ddng phan dbi anh rieng Ié dugc diéu ché)
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Gia nhiét hdn hgp da khir khi gbdm 5-brom-3-clopyrazin-2-amin (362 mg, 1,74
mmol, Ark Pharm), 1,1,1-triflo-2-(4-(metyl-d3)-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)butan-2,3-diol (574 mg, 1,58 mmol, tr Budc 3) va san phim cong
PdCly(dppf)-CH2Clz (64 mg, 0,079 mmol) trong dioxan (15,0 mL) va dung dich NaxCOs
(1,0 M, 4,74 mL, 4,74 mmol) dén 100 °C trong 2 gid. Thém tiép san phidm cong
PdCly(dppf)-CH2Clz (64 mg, 0,079 mmol) vao va gia nhiét hdn hop nay trong 1,5 gio &
100 °C. Sau khi lam ngudi dén nhiét d¢ trong phong, cho hdn hop phéan tmg phan bd pha
gitta nudc va EtOAc sau d6 loc hdn hop hai pha nay qua Celite® @ loai bo céc chét rin.
Téch céc 16p cta dich loc. Chiét 16p nuéce bang EtOAc va rira céc dich chiét hitu co da
dugc gop lai bing nuéc mudi, 1am kho trén MgSOs, loc, va cd. Tinh ché san phdm thong
qua sic ky nhanh, rira giai béng gradien EtOAc tir 0-60% trong hexan, thu dugc san phdm
& dang chét rin mau vang nhat (466 mg, 81%). LCMS cho CisHisD3CIF3N3O2 (M+H)":
tinh dugc m/z = 365,1; tim dugc 3635,2.

Buéc 5. 3-Amino-6-(2-(metyl-ds)-5-(1,1,1 -triflo-2, 3-dihydroxybutan-2-yl)phenyl)-N-
(tetrahydro-2H-pyran-4-yl)pyrazin-2-carboxamit (chdt dong phdn déi anh riéng 1é duoc
diéu ché)

Hop chét & d2 muc duogc didu ché theo cac quy trinh tim duoc trong Vi du 17, Cac
budc tir 1 dén 3, st dung 2-(3-(5-amino-6-clopyrazin-2-yl)-4-(mety1-d3)phenyl)-1,1,1-
triflobutan-2,3-diol tir Buéc 4. Tinh ché san phdm thong qua HPLC-MS didu ché (pH =
10). San phadm duoc cho 1a chit ddng phan d6i anh (S) (xem Nguyén Iy cta héa hoc lap thé
& trén). LCMS cho C21H23D3F3N4O4 (M+H)": tinh duoc m/z = 458,2; tim duoc 458,2. 'H
NMR (500 MHz, DMSO) & 8,38 — 8,35 (s, 1H), 8,35 — 8,30 (d, J= 8,3 Hz, 1H), 7,72 -
7,57 (brs, 1H), 7,57 — 7,54 (d, J=2,0 Hz, 1H), 7,48 — 7,41 (dd, J= 8,0, 2,0 Hz, 1H), 7,37
— 17,28 (d, J= 8,0 Hz, 1H), 6,39 — 5,77 (br s, 1H), 5,54 — 4,78 (brs, 1H), 4,45-437(q,J
= 6,3 Hz, 1H), 4,07 - 3,94 (m, 1H), 3,89 - 3,79 (dt, J = 11,4, 3,6 Hz, 2H), 3,47 — 3,36 (td,
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J=11,5,2,3 Hz, 2H), 1,80 — 1,70 (m, 2H), 1,70 — 1,57 (m, 2H), 0,90 — 0,79 (d, J=6,3 Hz,
3H). F NMR (471 MHz, DMSO) 8 -69,03 — -75,88 (s).

Vi du 20. 2-(3-(5-Amino-6-(3-metyl-1H—pyrazol-4-yl)pyrazin—2-yl)-4-(metyl—
d;)phenyl)-1,1,1,4,4,4-hexaflobutan-2,3-diol, mudi trifloaxetat, (chit dong phan
khong dbi quang riéng 1¢ dwgc lam gidu trong mét chit ddng phan d6i anh dwoge

diéu ché)

. TFA

FF
Buéc 1. 2-(3-Brom-4-(metyl-ds)phenyl)-1,1,1,4,4,4-hexaflobutan-2,3-diol (hai chat dong
phdn khong doi quang duoc tdch, méi chat dwoc lam gidu trong mot chdt dong phén doi

anh)

D D
Br
F OH
F FOH F

FF

Lam lanh dung dich chua 2-(3-brom-4-(metyl-ds)phenyl)-3,3,3-triflo-2-
hydroxypropanal (0,30 g, 0,85 mmol, tr Vi du 19, Budc 1) trong THF khan (1,7 mL) dén
0°C va thém trimetyl(triflometyl)silan (0,31 mL, 2,1 mmol) vao. X 1y hon hgp mau vang
bang TBAF (1,0 M trong THF, 0,017 mL, 0,017 mmol) & 0 °C. Khu4y hdn hop phan tng
trong vai phut & 0 °C, b bé nuéc da, va khudy hdn hop phéan tng thu dugc trong 40 phit,
ddng thoi 1am Am dén nhiét do trong phong. Lam lanh lai phan tmg dén 0 °C, va thém nuGe
(0,17 mL, 9,4 mmol) va TBAF (1,0 M trong THF, 0,17 mL, 0,17 mmol) vao. B6 bé nuéc
d4 va khudy hdn hop trong 30 phit & nhiét 46 mdi truong. Pha loang hdn hop phéan tng
v6i nuée mudi (20 mL), va chiét bang EtOAc (50 mL). Rura 16p hitu co bang HC1 1,0 N (2
X 25 mL), tiép d6 13 nudc mubi, 1am kho trén NazSOq, loc, va c6 thu dugc diu mau vang.

Tinh ché san pham nay thong qua séc ky nhanh, rira giai bang gradien EtOAc tir 0-15%
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trong hexan dé tao ra hai dong phan khong d6i quang riéng biét (mdi ddng phén dugc 1am
gidu mot chat ddng phan dbi anh duoc cho 14 ¢6 chu hinh (S) & rwou béc ba (xem Nguyén
ly cua hoa hoc 14p thé & trén) ). Pic 1 (rira giai thir nhét): 92 mg, 29%. Pic 2 (rira giai thir
hai): 68 mg, 22%.

Bude 2. 1,1,1,4,4,4-hexaflo-2-(4-(metyl-d3)-3-(4,4,5,5-tetrametyl-1, 3,2-dioxaborolan-2-
yl)phenyl)butan-2,3-diol (chdt dong phdn khong déi quang riéng 1é dwoc lam giau trong

mot chat dong phdn déi anh duoc diéu ché)

FF
Séan pham néu tai @ muc duoc diéu ché bang céach st dung quy trinh cia Vidu 19,
Bude 3, st dung 2-(3-brom-4-(metyl-ds)phenyl)-1,1, 1,4,4,4-hexaflobutan-2,3-diol (92 mg,
0,20 mmol, Pic 1 tir Bude 1), thu dugc hop chét néu tai d& muc (15 mg). LCMS cho
C17H23D3BFsNO4 (M+NH4)": tinh duge m/z = 435,2; tim duoc 435,2.
Buéc 3. 5-Clo-3-(3-metyl-1H-pyrazol-4-yl)pyrazin-2-amin

HN N
P\

HN N~ Cl
N/

Nap 3-brom-5-clopyrazin-2-amin (0,24 g, 1,2 mmol, cac chit héa hoc bét dbi xung
D-L), 3-mety1—4-(4,4,5,5-tetramety1—1,3,2-dioxaborolan-2-yl)-1H-pyrazol 0,24 g, 1,2
mmol, Aldrich), bis(di-tert-buty1(4-dimetylaminophenyl)phosphin)diclopaladi(II) (0,041
g, 0,058 mmol), va xeri florua (0,53 g, 3,5 mmol) vao binh cau. Thém ruou tert-Butyl (6,1
mL) va nuée (1,6 mL) vao, va khir khi hdn hop nay va gia nhiét dén 60 °C trong 1,5 gio,
sau d6 & 70 °C qua dém, sau d6 & 100 °C trong 1,5 gid. Sau khi lam ngudi, cho hdn hop
phan (g phén bd pha giita nudc va EtOAc, va tach céc 16p nay. Chiét 16p nudc bing hai
phan EtOAc nita va rira cac 16p chiét hiru co da dugc gop lai bang nudc mudi, 1am kho trén
MgSOs, loc, va co. Tinh ché san pham bing séc ky nhanh, rira giai v6i gradien MeOH 0-
10% trong DCM thu dugc chét rin mau vang nhot (0,14 g, 58%). LCMS cho CsHsCING
(M+H)": tinh dugc m/z =210,1; tim duogc 210,1.
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Buéc 4. 2—(3-(5-Amin0—6—(3—melyl—]H—pyrazol-4-yl)pyrazin-2-yl)-4—(melyl-d3 )phenyl)-
1,1,1,4,4,4-hexaflobutan-2, 3-diol, muodi trifloaxetat (chdt dong phdn khéng doi quang
riéng lé dwoc lam giau trong mot chdt dong phdn doi anh duwgc diéu ché)

Nap 1,1,1 4.4 4-hexaflo-2-(4-(metyl-d3)-3-(4,4,5,5 -tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)butan-2,3-diol (15 mg, 0,029 mmol, tir Buéc 2, chit ddng phan khong dbi
quang riéng 1¢ dugc 1am giau trong mot chét dong phan d6i anh), 5-clo-3-(3-metyl-1H-
pyrazol-4-yl)pyrazin-2-amin (9,1 mg, 0,043 mmol, tr Budc 3) va san phdm cong
diclo[1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclometan (4,7 mg, 5,8 pmol) vao lo
‘vi séng. Thém THF (0,5 mL), tiép d6 1a dung dich K2COs (1,0 M, 0,086 mL, 0,086 mmol)
vao. Khir khi hdn hop phéan tng bing cach suc dong nito qua dung dich trong 5 phut, va
sau do6 gia nhiét trong 10 vi séng & 130 °C trong 30 phut. Pha loang hdn hop phén ung vai
axetonitril va metanol, loc va tinh ché thong qua HPLC-MS didu ché (pH = 2) thu dugc
san pham la mubi TFA (3,7 mg). San pham duge cho 1a duogc 1am giau chit ddng phan dbi
anh (S) & rugu bac ba (xem nguyén ly cua hoa hoc lap thé & trén). LCMS cho
C1oH1sD3FeNsO, (M+H)": tinh duge m/z = 465,2; tim dugc 465,1. '"H NMR (400 MHz,
MeOD) & 8,04 — 8,00 (s, 1H), 7,95 — 7,92 (s, 1H), 7,74 - 7,70 (s, 1H), 7,60 — 7,54 (d, J =
7.3 Hz, 1H), 7,38 — 7,34 (d, J= 8,2 Hz, 1H), 4,83 — 4,76 (¢, J = 7,2 Hz, 1H), 2,46 (s, 3H).
19 NMR (376 MHz, MeOD) § -72,13 —-72,41 (s), -75,50 — -75,75 (s), -77,24 —-77,60 (s).
Vi du 21. 2-(3—(5-Amino-6-(3-metyl-1H-pyrazol—4-yl)pyrazin-Z-yl)-4-(metyl—
ds)phenyl)-1,1,1,4,4,4-hexaflobutan-2,3-diol, mudi trifloaxetat (chAt dong phan
khéong d6i quang riéng 1¢ dwgc lam giau trong mét chit dong phin dbi anh dwoc

diéu ché)

. TFA

FF

San phém néu tai dé muc duoc diéu ché theo quy trinh cua Vi du 20, Bud6e 2-4, st
dung Pic 2 tir Vi du 20, Budce 1 dé tao ra hop chét néu tai dé& muc & dang chét déng phéan
khong ddi quang riéng 1¢ dugc lam giau mot ddng phan dbi quang. Sén phim dugc cho 1a
duoc 1am gidu chit ddng phan dbi anh (S) & ruou bc ba (xem nguyén Iy cua héa hoc lap
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thé & rrén). LCMS cho C1oHisD3FeNsO2 (M+H)™: tinh duge m/z = 465,2; tim dugc 465,1.
IH NMR (400 MHz, MeOD) § 8,02 — 8,01 (s, 1H), 7,95 — 7,94 (s, 1H), 7,91 - 7,88 (s, 1H),
7,79 —7,74 (d, J= 8,1 Hz, 1H), 7,34 - 7,30 (d, /= 8,2 Hz, 1H), 4,70 — 4,47 (q, J=17,0 Hz,
1H), 2,55 — 2,33 (s, 3H). '°F NMR (376 MHz, MeOD) 5 272,71 — -73,13 (s), -77,33 — -
77,52 (s), -77,58 — -78,04 (s). |

Vi du 22. 3-Amino-6-(2-metyl-5—(1,1,1-triﬂo-2,3-dihydroxy-3-metylbutan-2-
yl)phenyl)-N-(tetrahydro-2H-pyran-4-yl)pyrazin-Z-carboxamit, muébi trifloaxetat,
(dwgc 1am giau trong mot chit ddng phan d6i anh)

HaN_N

‘2

(@) N
NH
7

Buée 1. axit 2-(3-Clo-4-metylphenyl)-3, 3, 3-triflo-2-hydroxypropanoic (duoc lam giau

|

N . TFA

E OH
F FOH

trong mot chat dong phan doi anh)

Cl

F CO,H
F
L o

Quy trinh turong tw nhu dugc boc 19 trong tai liéu Tetrahedron: Asymmetry Vol. 5,
sb 8, trang 1413-1476, 1994 dugc thuc hién nhu sau: thém mot giot Chét chdng bot A dic,
100% vao hdn hop gdm 2-(3-clo-4-metylphenyl)-3,3,3-triﬂopropan-1,2-diol (0,70 g, 2,8
mmol, Vi du 1a, Buéc 3 (duoc lam gidu mot chit ddng phan doi anh, duge cho la chét dong
phéan d6i anh (S), xem nguyén ly ctia héa hoc 1ap thé & trén)), NaHCOs (0,346 g, 4,12
mmol), va Platin (5% trén cacbon, 1,07 g, 0,275 mmol) trong nude (50,0 mL) (Danh muc
Aldrich # A5633). Sau do gia nhiét hdn hop nay & 75 °C qua dém trong khi suc nhe ludng
khong khi (dwge hit vao binh phan Gng nho chan khong) qua dung dich nay. Thém tiép
Platin (5% trén cacbon, 0,644 g, 0,165 mmol) vao va khudy hén hop nay dudi cac diéu
kién tuong tu trong tdng thoi gian 40 gid. Sau khi lam ngudi dén nhiét do trong phong, loc
hdn hop nay qua Celite® va rira sach bang nudc. Thém HC1 1,0 N vao dé dat duoc pH =2,
va chiét hdn hop nude bang EtOAc (3 14n). Rira c4c dich chiét hiru co d3 dugc gop lai bang
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nuéc, tiép d6 1a neée mudi, 1am khd trén MgSOs, loc va lam bay hoi. Tinh ché san phdm
thong qua sic ky nhanh, rira giai bang gradien EtOAc tir 0-100% trong hexan thu dugc
chét rin mau vang nhat van con diol chua phin ung.

Buée 2. Etyl 2-(3-clo-4-metylphenyl)-3,3,3-triflo-2-hydroxypropanoat (duwoc lam giau
trong mot chat déng phadn doi anh)

Cl

F CO,Et
F £ OH
Xu ly axit 2-(3-Clo-4-metylphenyl)-3,3,3-triﬂ0-2-hydroxypropanoic (0,50 g, 1,5

mmol, hdn hop tir Buée 1) trong EtOH (4,0 mL) v6i H2SO4 dam dic (0,079 mL, 1,5 mmol)
duogc thém vao. Pay kin hdn hop nay va gia nhiét dén 80 °C qua dém. Sau khi lam ngudi
dén nhiét dd trong phong, trung hoa hdn hop phan tng bang cach bd sung dung dich
NaHCO3 bo hoa vao. Chiét hdn hop nay bang EtOAc va lam khd 16p hitu co trén NazSOa,
loc va cd. Tinh ché san phdm thong qua sic ky nhanh, rira giai v6i gradien EtOAc 0-15%
trong hexan thu dugc san phim 12 diu khong mau (0,33 g, 42% qua hai buéc). LCMS cho
C1H11CIF;0; (M+H-H,0)": tinh duge m/z = 279,0; tim dugc 278.9.
Buée 3. 2-(3-Clo-4-metylphenyl)-1,1,1 -triflo-3-metylbutan-2, 3-diol (dugc lam giau trong
mot chét déng phdn doi anh)

Cl

. OH

FFOH

Thém timg giot metylmagié bromua (3,0 M trong Et,0, 1,85 mL, 5,56 mmol) vao
dung dich chtra etyl 2-(3-clo-4-mety1pheny1)-3,3,3-triﬂo-2-hydroxypropanoat (0,33 g, 1,1
mmol) trong THF (10 mL) ¢ 0 °C. Sau d6 khudy hdn hop tao thanh & nhi¢t 4 moi truong
trong 1,5 gio. Thém tiép metylmagié bromua (3,0 M trong Et,0, 0,185 mL, 0,556 mmol)
vao. Khudy hdn hop nay trong 30 phut, sau d6 lam lanh bang bé nudc da va dép t4t phan
{mg bing c4ch thém cén than HCl 1,0 N vao. Khi ngimg thoét khi, thém tiép HC1 1,0 N
vao d& diéu chinh pH = 3. Khudy hdn hop nay trong 30 phit & nhiét do trong phong, sau
d6 chiét bing EtOAc (2 1an). Lam kho céc dich chiét hiru co da duge gop lai trén NazSO4,
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loc va ¢d. Tinh ché san phdm thong qua sic ky nhanh, rira giai v6i gradien EtOAc 0-20%
trong hexan thu dugc san phim 12 déu khong mau (0,22 g, 70%). LCMS cho C12Hi3CIF30
(M+H-H,0)": tinh dwgc m/z = 265,1; tim duoc 265,0.

Buée 4. 3-Amino-6-(2-metyl-5-(1,1,1-triflo-2, 3-dihydroxy-3-metylbutan-2-yl)phenyl)-N-
(tetrahydro-2H-pyran-4-yl)pyrazin-2-carboxamit, muoi trifloaxetat (dwoc lam giau trong
mét chét dong phdn déi anh)

Hop chit néu tai d& muc duoc didu ché theo quy trinh cua Vi du 1a, Cac buée 4-5,
tiép d6 1a quy trinh cta Vi du 17, Céc bude 1-3, st dung 2-(3-clo-4-metylphenyl)-1,1,1-
triflo-3-metylbutan-2,3-diol (dugc lam giau trong mot chét déng phan d6i anh, dugc cho
13 (S)-, xem Nguyén ly ciia hoa hoc 1p thé & trén). LCMS cho C2oHzsF3N4Os (M+H)™: tinh
duoc m/z = 469,2; tim dugc 469,2. 'TH NMR (400 MHz, MeOD) & 8,36 — 8,30 (s, 1H), 7,80
~17,71 (d, J=2,0 Hz, 1H), 7,69 - 7,61 (dd, /=179, 2,0 Hz, 1H), 7,36 — 7,30 (d, J= 8,1 Hz,
1H), 4,17 — 4,05 (m, 1H), 4,02 — 3,93 (dt, J=11,8, 3,5 Hz, 2H), 3,62 — 3,51 (td, J = 11,6,
2,3 Hz, 2H), 2,46 — 2,38 (s, 3H), 1,96 — 1,85 (m, 2H), 1,75 - 1,60 (m, 2H), 1,31 — 1,28 (s,
3H), 1,28 — 1,24 (s, 3H).

Vi du 23. 2-(3-(5-Amin0-6-(1-((1-metyl-lH-pyrazo1-3-yl)sulfonyl)azetidin-3- _
yl)pyrazin-Z—yl)—4-metylphenyl)—3,3,3-triﬂopropan-1,2-diol (dwge lam giau trong

HaN N
@/VL\N |
OS\S’N
CN F OH
1
H
N, F10

Buéc 1. tert-Butyl 3-(3-amino-6-clopyrazin-2-yl)azetidin-1 -carboxylat
HaN. Ny,
Ak
N~ Cl
OYN
>

Nap mat kém (dugc hoat hoa bang quy trinh trong Cong bb don qubc té sd
WO02011/143365, toan bd don nay dugc dua vao day b%lng cach vién dan) (0,627 g, 9,59
mmol) vao binh khd va tao huyén phu trong DMA (2,5 mL). Thém 1,2-dibrometan (0,031

mét chit dong phan dbi anh)
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mL, 0,36 mmol) va TMSCI (0,092 mL, 0,72 mmol) vao va khudy phan tmg nay trong 25
phat. Thém tir tir tert-Butyl 3-iodoazetidin-1-carboxylat (2,04 g, 7,20 mmol, Oakwood)
trong DMA (6,0 mL) vao hdn hop ndy ma ngim trong bé nudc dé gitr nhiét do dudi 65 °C.
Khuéy hén hop ndy trong 1 git va khir khi bing cach suc dong nito qua hdn hgp hén hop
nay trong 5 phut.

Nap 3-brom-5-clopyrazin-2-amin (0,50 g, 2,4 mmol, cac chit héa hoc bat dbi xXung
D-L), san phim cong diclo[l,1‘-bis(diphenylphosphino)feroxen]paladi(II) diclometan
(0,118 g, 0,144 mmol) va ddng () iodua (0,057 g, 0,30 mmol) vao binh cau riéng biét.
Thém DMA (6,0 mL) vao, va khir khi hdn hop nay bang cach suc dong nito qua hdn hop
h&n hop nay trong 5 phit. Thém dung dich chira ké&m hiru co trong DMA vao, loai bo kém
rin bt ky con lai. Sau d6 gia nhiét hdn hop phéan tmg & 80 °C trong 30 phut. Sau khi lam
lanh dén nhiét d6 trong phong, cho hdn hop phan Gng phéan bb pha giita nuge va EtOAc.
Chiét 16p nudce bing hai phin EtOAc nita. Rira céc dich chiét hitu co da dugc gop lai bang
nuée va nude mudi, 1lam kho trén natri sulfat, loc, va co. Tinh ché san ph'flm bﬁng séc ky
nhanh, rira gidi bang gradien EtOAc tir 0-100% trong hexan thu dwoc san pham (0,62 g,
90%). LCMS tinh duge cho Ci2HisCINsO2 (M+H)": m/z = 285,1, tim dugc: 285,1. H
NMR (400 MHz, CDCls) & 7,96 — 7,90 (s, 1H), 4,78 — 4,65 (s, 2H), 4,35 — 4,22 (m, 4H),
3,79 — 3,69 (p, J = 7,4 Hz, 1H), 1,48 — 1,44 (s, 9H).
Buéc 2. tert-Butyl 3-(3-amino-6-(2-metyl-5-(1,1,1 -triflo-2,3-dihydroxypropan-2-
yl)phenyl)pyrazin-2-yl)azetidin-1 -carboxylat (dugc lam giau trong mot chat dong phdn

déi anh)
HN N
|
W\[N
OYN
>(O F OH
F7L OH

Gia nhiét hdn hop da khir khi gdm tert-butyl 3-(3-amino-6-clopyrazin-2-yl)azetidin-
1-carboxylat (0,615 g, 2,16 mmol), 3,3,3-triﬂo-2-(4-metyl-3-(4,4,5,5-tetramety1—1,3,2-
dioxaborolan-2-yl)phenyl)propan-1,2-diol (0,748 g, 2,16 mmol, dugc lam giau trong mot
chét ddng phan déi anh dugc cho 12 (S)-, ¢ trén), va san phim cong PdCL(dppf)-CH2CL
(0,088 g, 0,11 mmol) trong dioxan (10,8 mL) va Na,COs (1,0 M trong nudc, 6,5 mL, 6,5
mmol) trong lo kin trong trong bé dau dugc gitt ¢ 120 °C trong 3 gio. Sau khi 1am nguoi

169



52350 | 170/218

dén nhiét do trong phong, pha lodng hdn hop phan tng véi EtOAc va nudce vira du dé hoa
tan chét rdn. Tach cac 16p nay va chiét 16p nuée bang hai phén EtOAc nira. Lam kho céc
dich chiét hitu co da dugc gop lai trén NaxSOs, loc, va ¢b. Tinh ché san phdm bing sic ky
nhanh, rira giai bing gradien bién déi cham EtOAc tir 0-100% trong hexan (hiéu suét: 400
mg, 40%). LCMS tinh dugc cho CoHasF3N4O4 (M+H)": m/z = 469,2, tim dugc: 469,1. H
NMR (400 MHz, CDCl3) 8 8,12 - 7,99 (s, 1H), 7,68 — 7,57 (s, 1H), 7,53 -7,47(d,J=17,3
Hz, 1H), 7,39 — 7,33 (d, J = 8,1 Hz, 1H), 4,66 — 4,56 (s, 2H), 4,45 — 4,25 (m, 4H), 4,07 —
3,93 (m, 2H), 3,87 — 3,78 (m, 1H), 2,48 — 2,40 (s, 3H), 1,49 - 1,41 (s, 9H).
Buée 3. 2-(3-(5-Amino-6-(azetidin-3-yl)pyrazin-2-yl )-4-metylphenyl)-3, 3, 3-triflopropan-
1.2-diol, mudi HCI (duegc lam gicu trong mét chdt dong phan doi anh)

HoN N

z
-

F OH
F - OH

Xt 1y dung dich chua tert-butyl 3-(3-amino-6-(2-metyl-5-(1,1,1-triflo-2,3-
dihydroxypropan—2-yl)phenyl)pyrazin—Z-yl)azetidin-1-carb0xy1at (0,32 g, 0,68 mmol) v6i
HCI (1,25 M trong MeOH (dugc tao ra béng cach pha loang dung dich HCI dam dac v6i
MeOH), 10,0 mL, 12,5 mmol) va khudy phan (rng nay & nhiét d¢ trong phong trong 48 gio.
Thém tiép HCI (1,25 M trong MeOH, 10,0 mL, 12,5 mmol) vao va khudy phan tng nay
trong 72 gi¢. Lam bay hoi cac chét d& bay hoi dugc dé tao ra mudi HCl, va san pham nay
dugc sir dung ma khong cAn tinh ché thém.

Buée 4. 2-(3-(5-Amino-6-(1-((1-metyl-1H-pyrazol-3 -yl)sulfonyl)azetidin-3-yl)pyrazin-2-
yl)-4-metylphenyl)-3, 3, 3-triflopropan-1 ,2-diol (dwgc lam giau trong mot chat dong phdn
doi anh)

Xu ly 2-(3-(5-Amino-6-(azetidin-3-yl)pyrazin-Z-yl)-4-mety1pheny1)-3,3,3-
triflopropan-1,2-diol, mudi hydroclorua (0,010 g, 0,025 mmol) trong DCM (0,25 mL) v6i
DIPEA (0,026 mL, 0,15 mmol) va 1-metyl-1H-pyrazol-3-sulfonyl clorua (4,5 mg, 0,025
mmol, Maybridge). Sau 1 gid, dap tit phan Gmg bang cach thém mot lwgng nhd nude va
dung dich amoni hydroxit vao. C6 hdn hop nay thong qua phuong phap bay hoi quay aé
loai b6 DCM va pha loang hdn hop nay bang MeOH va tinh ché bing HPLC-MS diéu ché
(pH = 10) thu dugc hop chét néu tai d& muc (duoc 1am giau trong mot chét ddng phan dbi
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anh, duoc cho 1a chit ddng phan déi anh (S), xem Nguyén 1y cua héa hoc 13p thé ¢ trén) (5
mg, 40%). LCMS tinh dugc cho C21H24F3NeO4S (M+H)": m/z = 513,2, tim dugc: 513,1.
IH NMR (400 MHz, MeOD) § 7,93 — 7,90 (s, 1H), 7,63 — 7,59 (d,J=2,0 Hz, 1H), 7,59 -
7,55 (d, J= 8,0 Hz, 1H), 7,40 — 7,35 (m, 2H), 6,84.- 6,50 (d, /= 2,3 Hz, 1H), 4,28 — 4,24
(m, 4H), 4,14 — 4,09 (d, J= 11,8 Hz, 1H), 4,09 — 4,05 (d, J=11,8 Hz, 1H), 4,03 — 3,94 (p,
J= 8.1 Hz, 1H), 3,56 — 3,46 (s, 3H), 2,36 — 2,14 (s, 3H). I9F NMR (376 MHz, MeOD) 6 -
78,08 —-78,59 (s).

Vi du 24. (3-(3-Amin0-6-(2-metyl—5-(1,1,1-triﬂ0-2,3-dihydroxypropan-2-
yl)phenyl)pyrazin-2-yl)xyclobutyl)(3-hydroxyazetidin-l-yl)metanon mudi

trifloaxetat (chit ddng phan dbi anh riéng 1¢ dwgc diéu ché)

HN N
s
0 - TFA
N E OH
F~L OH

Bude 1. Etyl 3-(3-amino-6-clopyrazin-2-yl)xyclobutan-1 -carboxylat (hén hop gom cdc

déng phan cis va trans dugc diéu ché)

HN N
1
Nigle!
0
(o

Khir khi hdn hop gdm 3-brom-5-clopyrazin-2-amin (545 meg, 2,61 mmol, cac chit
héa hoc bit déi xéng D-L) va [1,3-bis(2,6-diisopropylphenyl)imidazol-2-yliden](3-
clopyridyl)paladi(Il) diclorua (178 mg, 0,261 mmol) trong DMA (18,2 mL).

Mot cach riéng biét, nap k&m (méi dugc hoat hoa va lam kho theo quy trinh dugc
fim thy trong Cong bb don qudc té s6 WO02011/143365, 1,49 g, 22,8 mmol) vao lo nho
va x6i lo nay bang N va gia nhiét béng sung nhiét, sau d6 lam ngudi. Thém THF khan (20
mL) vao. Thém 1,2-dibrometan (0,20 mL, 2,4 mmol) vao va gia nhiét hén hop nay bang
stung nhiét dén nhiét do hdi lwu, va sau d6 lam ngudi nhiét do trong phong. Chu trinh gia
nhiét va 1am ngudi nay dugc thuc hién ba 1an. Thém TMSCI (0,60 mL, 4,7 mmol) vao. Gia
nhiét hdn hop nay dén 50 °C trong trong bé diu, va thém ting giot etyl 3-iodoxyclobutan-
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1-carboxylat (2,0 g, 7,9 mmol, dugc didu ché nhu dugc mo ta trong Cong bd don quéc té
s6 W02014/200882, toan bo don nay dugc dua vao day bang cach vién dan) trong THF
(10 mL) vao. Duy tri nhi€t do hén hop dugce & 50 °C trong khoang 1 gio, sau d6 lam ngudi
dén nhiét do trong phong va duge khir khi bang cach suc dong nito qua hdn hop trong 5
phut. Sau d6 thém hdn hop nay vao dung dich chia 3-brom-5-clopyrazin-2-amin & trén,
loai bé k&m rin. Gia nhiét phan tng dén 50 °C trong 1,75 gi0, sau do6 dén 80 °C trong 45
phut. Sau khi lam ngudi dén nhiét do trong phong, cho hdn hop phéan tng phan b pha giita
FtOAc va nuéc. Chiét 16p nude 1an nita bing EtOAc. Rira cac dich chiét hiru co da dugc
gop lai bang nudc mubi, 1am kho trén NazSOq, loc, va co. Tinh ché san phdm thong qua
séc ky nhanh, ria giai béng gradien EtOAc tir 0-75% trong hexan thu dugc san pham (0,35
g, 52%). Cac chét ddng phan cis- va trans c6 thé duoc tach mot phéan, tuy nhién san pham
nay dugc st dung lam hdn hop cho bude tiép d6. LCMS tinh dugc cho CiiHisCIN3O2
(M+H)": m/z = 256,1, tim dugc: 256,0.

Chét ddng phan khong dbi quang thtr nhat dugc rira giai: 'H NMR (400 MHz,
CDCl) 8 7,97 — 7,73 (s, 1H), 4,64 — 4,32 (s, 2H), 4,29 — 4,14 (q, J= 7,1 Hz, 2H), 3,72 —
3,52 (m, 1H), 3,27 — 3,10 (m, 1H), 2,80 — 2,51 (m, 4H), 1,35 - 1,25 (t, J= 7,1 Hz, 3H).

Chét ddng phan khong dbi quang thi hai dugc rira giai: "H NMR (400 MHz, CDCL)
7,98 — 7,78 (s, 1H), 4,59 — 4,45 (s, 2H), 4,21 - 4,12 (q,J=17,1Hz, 2H), 3,47-3,35 (p,J
= 8,8 Hz, 1H), 3,26 — 3,15 (m, 1H), 2,77 - 2,57 (m, 4H), 1,31 - 1,25 (t, J=7,2 Hz, 3H).
Buée 2. axit 3-(3-Amino-6-(2-metyl-5-(1,1,1 -triflo-2,3-dihydroxypropan-2-
yl)phenyl)pyrazin-2-yl)xyclobutan-1 -carboxylic (hai chat déng phan khong doi quang
dwoc tdch; (cis & trans); mdi chét duoc diéu ché ¢ dang dong phan déi anh rieng 1é)

H,N_ N

7

N

OH . OH
F £ OH
San phdm cua Vi du la, Buéc 3 (2-(3-clo-4-metylphenyl)-3,3,3-triﬂopropan-1,2-
diol ) dugc chay HPLC khong d6i xtmg (Phenomenex Lux Amylose-1, 21,2 x 250 mm, 5
uM, nap: 55 mg trong 1,0 mL EtOH, rira giai bang EtOH 5% trong hexan ¢ 20 mL/phut
trong 25 phut). Thoi gian luu cda pic 1: 19,3 phut, Thoi gian lwu cta pic 2: 22,3 phut. Pic

1 duoc cho Ia chit ddng phan déi anh (S) (xem Nguyén ly cua héa hoc lap thé & trén), trong
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khi pic 2 duge cho 1a chét ddng phan déi anh (R). Pic 1 dugc thu 14y va duoc chuyén hoa
thanh 3,3,3-triﬂo-2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxab0rolan-2-
yl)phenyl)propan-1,2-diol theo quy trinh cua Vi du 1a, Bude 4. Gia nhiét trong hdn hop da
khr  khi gém 3,3,3-triflo-2-(4-metyl-3-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol dugc tao ra nhu vay (0,322 g, 0,931 mmol), etyl 3-(3-amino-6-
clopyrazin-2-yl)xyclobutan-1-carboxylat (0,119 g, 0,465 mmol, hdn hop gdbm cac chét
ddng phan cis va trans tir Budc 1) va san pham cong PdCly(dppf)-CH:Cl, (0,019 g, 0,023
mmol) trong dioxan (2,3 mL) va Na2COs (1,0 M trong nudc, 1,4 mL, 1,4 mmol) trong lo
kin duoc giit trong trong bé diu & 120 °C trong 3 gid. Thém tiép 3,3,3-triflo-2-(4-metyl-3-
(4,4,5,5-tetramety1—1,3,2-dioxaborolan-2-y1)phenyl)propan-1,2-di01 va san phdm cong
PdCly(dppf)-CH2Clz (cung lugng) & dang dung dich da khir khi trong dioxan (2,3 mL) vao
va tiép tuc gia nhiét trong 3 gio. Sau khi lam ngudi dén nhiét do trong phong, pha lodng
h&n hop phan tmg véi nuéc va MeCN, loc va tinh ché bang HPLC-MS diéu ché (pH = 2,
Waters Xbridge C18, 30 x 100 mm, kich thude hat 5 uM, 60 mL/phut, Pha dong A: Dung
dich nuéc(TFA 0,1%), Pha dong B: MeCN, B 16,6-42,2% trong 12 phut). Hai ddng phan
khong ddi quang clia san phdm axit cacboxylic dugc tach riéng biét. Pic 2 sau d6 da dugce
sit dung trong Budc 3.

Pic 1 (Pic tht nhit dugc rira giai, thoi gian luvu: 5,9 phit). LCMS tinh dugc cho
C19H21F3N304 (M+H)": m/z = 412,1, tim dugc: 412,3.

Pic 2 (Pic thit hai dugc rira giai, thoi gian luu: 6,7 phut). LCMS tinh dugc cho
C1oH21F3N304 (M+H)": m/z = 412,1, tim dugc: 412,3. Pic 2 dugc stt dung trong Budce 3.
Bude 3. (3-(3-Amino-6-(2-metyl-5-(1,1,1 -triflo-2, 3-dihydroxypropan-2-
yl)phenyl)pyrazin-2-yl)xyclobutyl) (3 -hydroxyazetidin-1-yl)metanon (chat dong phén doi
anh riéng lé duoc diéu ché)

Thém HATU (0,015 g, 0,040 mmol) vao axit 3-(3-amino-6-(2-metyl-5-(1,1,1-triflo-
2,3-dihydroxypropan-2-yl)phenyl)pyrazin—2-y1)xyclobutan-1-carb0xy1ic (0,011 g, 0,027
mmol, tir Pic 2 cuia Bude 2), azetidin-3-ol hydroclorua (3,6 mg, 0,053 mmol, Oakwood) va
DIPEA (0,023 mL, 0,13 mmol) trong DMF (1,0 mL). Khudy hén hop phan tng trong 30
pht, pha lodng véi MeOH va tinh ché bang HPLC-MS didu ché (pH = 2). San pham nay
dugce cho 1a ¢o c4u hinh (S) & rugu bac ba, ¢ trén). LCMS tinh dugc cho CaHzeF3N1O4
(M+H)": m/z = 467,2, tim dugc: 467,1. IH NMR (400 MHz, MeOD) § 7,90 — 7,82 (s, 1H),

7,75 - 7,66 (s, 1H), 7,62 — 7,52 (d, J= 8,2 Hz, 1H), 7,41 — 7,28 (d, J = 8,1 Hz, 1H), 4,63 —
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4,53 (m, 1H), 4,39 — 4,31 (m, 1H), 4,29 — 4,19 (m, 1H), 4,14 — 4,06 (d, J= 11,8 Hz, 1H),
4,06 — 3,98 (d, J= 11,8 Hz, 1H), 3,95 — 3,84 (m, 1H), 3,84 3,71 (m, 2H), 2,75 — 2,62 (m,
4H), 2,50 — 2,46 (s, 3H). YF NMR (376 MHz, MeOD) d -77,26 — -77,60 (s), -78,10 — -
78,35 (s).

Vi du 25. 2-(3-(5-Amin0-6-(triﬂometyl)pyrazin-Z-yl)-4-metylphenyl)-3,3,3-

triflopropan-1,2-diol (chat dong phan d6i anh riéng 1é dwoc diéu ché)

HN. N
|
NS
SN
F
- OH
F7l OH
Lo

Buéc 1. 5-Brom-3-(triflometyl)pyrazin-2-amin

HN N
l
L
E}IN Br
F

Thém N-bromsucxinimit (0,022 g, 0,12 mmol) vao 3-(triflometyl)pyrazin-2-amin
(0,020 g, 0,12 mmol, Oakwood) trong CH2Cl (0,5 mL) va khudy phan tng nay qua dém.
Cho hdn hop phéan Gng phan bb pha gitta DCM va nudc, va chiét phan nude voi ba phan
DCM. Lam kho cac dich chiét hitu co d3 duoc gop lai trén Na2SOs, loc, va ¢d. Tinh ché
san pham bang sic ky nhanh, rira giai bang gradien EtOAc tir 0-25% trong hexan thu dugce
chét rén tinh thd mau tring (0,013 g, 44%). '"H NMR (400 MHz, CDCLs) & 8,44 — 8,23 (s,
1H), 5,22 — 4,98 (s, 2H). ’F NMR (376 MHz, CDCl) & -65,04 —-69,69 (s).

Buée 2. 2-(3-(5-Amino-6-(triflometyl)pyrazin-2-yl )-4-metylphenyl)-3, 3, 3-triflopropan-
1.2-diol (chdt ddng phan di anh riéng Ié duoc diéu ché)

Gia nhiét hdn hop da khir khi gdm 5-brom-3-(triflometyl)pyrazin-2-amin (0,030 g,
0,12 mmol, dugc diéu ché nhu trong Budc 1), 3,3,3-triﬂo-2-(4-metyl-3-(4,4,5,5-tetramety1-
1 3,2-dioxaborolan-2-yl)phenyl)propan-1,2-diol (0,043 g, 0,124 mmol, ddng phéan ddi anh
riéng 1¢ thu dugc nhuw mo ta trong Vi du 24, Budce 2) va san phim cong PdCla(dppf)-CH2Cla
(5,0 mg, 6,2 pmol) trong dioxan (0,6 mL) va NaxCOs, (1,0 M trong nudc, 0,37 mL, 0,37
mmol) trong l¢ kin trong trong bé dau duoc giit & 120 °C trong 3 gi0. Sau khi lam nguoi
dén nhiét @6 trong phong, pha loang hén hop phan Gng v6i EtOAc va nude vira da dé hoa
tan chat ran. Tach cac 16p nay va chiét 16p nude bang hai phan EtOAc nita. Lam kho cac

174



52350

175/218

dich chiét hitu co da duge gdp lai trén Na;SO4, loc va ¢o. Tinh ché san phdm by HPLC-
MS didu ché (pH = 10). San phdm nay dugc cho 1a c6 cu hinh(S) & rugu bac ba, (xem
Nguyén ly ciia héa hoc 1ap thé & trén)). LCMS cho C1sH14FeN3O2 (M+H)™: m/z = 382,1,
tim dugc: 382,1. 'TH NMR (400 MHz, CDCl3) 6 8,43 — 8,37 (s, 1H), 7,68 — 7,57 (s, 1H),
7,53 — 7,44 (d, J=1,9 Hz, 1H), 7,42 - 7,32 (d, /= 8,1 Hz, 1H), 5,19 — 5,08 (s, 2H), 4,38 —
4,28 (d, J=11,8 Hz, 1H), 3,99 - 3,91 (d, J= 11,9 Hz, 1H), 3,85 — 3,63 (br s, 1H), 2,49 —
2,30 (s, 3H). F NMR (376 MHz, CDCl3) 8 -65,20 —-70,41 (s), -74,01 —-80,34 (s).
Cac Vi du 26-37. Cac hop chét trong Bang 4 dugc didu ché theo phuong phép ciia Vi du

17, bang cach st dung cac amin thich hop thay cho tetrahydro-2 H-pyran-4-amin trong
Bude 3. Khi hop chét nay duoc tach & dang mubi TFA, céc diéu kién HPLC-MS didu ché

(pH = 2) duoc sir dung 8 tinh ché. Khi hop chat nay dugc tach & dang bazo tu do, cac
didu kisn HPLC-MS didu ché (pH = 10) duge st dung dé tinh ché.

Bing 4
H;N._N_ D 7o
|
O \N
R,NH
E OH
F E OH
Vidy Tén hop chit 1 R LCMS
S6 'H NMR
3-Amino-N-((1s,3R)-3- Tinh dugc
xyanoxyclobutyl)-6-(2-(metyl-ds)-5- cho
((S)-1,1,1-triflo-2,3- & | CooHisDsF3
dihydroxypropan-2- D ' NsO3
yl)phenyl)pyrazin-2-carboxamit, NC" (M+H)™: m/z
26 mudi trifloaxetat (chit dong phéan abi =439,2, tim
anh riéng 1¢) dugce: 4394
TH NMR (500 MHz, DMSO-ds) 6 8,99 (d, J= 8,8 Hz, 1H), 8,35 (s,
1H), 7,89 — 7,25 (br s, 2H), 7,60 (d, /= 2,0 Hz, 1H), 7,54 (dd, J=
8,0, 2,0 Hz, 1H), 7,35 (d, J = 8,0 Hz, 1H), 4,49 (h, J= 8,6 Hz, 1H),
3,94 (s, 2H), 3,05 (tt, J=10,0, 8,1 Hz, 1H), 2,62 — 2,53 (m, 4H).
3-Amino-N-((1S,2S5)-2- Tinh dugc
hydroxyxyclohexyl)-6-(2-(metyl-d3)- cho
5-((S)-1,1,1-triflo-2,3- OoH s C21HxDsF3
27 dihydroxypropan-2- N4O4
yl)phenyl)pyrazin-2-carboxamit, O/ (M+H)": m/z
mudi trifloaxetat (chit ddng phan dbi =458,2, tim
anh riéng 1¢) duoc: 458,1
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Vi du Tén hop chit \ R | LCMS
S6 'H NMR
H NMR (400 MHz, CD;0D) 5 8,32 (d, J= 0,9 Hz, 1H), 7,69 d,J=
1,1 Hz, 1H), 7,57 (d, J= 8,1 Hz, 1H), 7,36 (dd, J= 8,1, 1,0 Hz, 1H),
4,09 (d, J= 11,8 Hz, 1H), 4,02 (d, J= 11,8 Hz, 1H), 3,74 (td, /= 9,8,
4,1 Hz, 1H), 3,49 (td, J= 9,8, 4,2 Hz, 1H), 2,15 - 1,98 (m, 2H), 1,86
—1,61 (m, 2H), 1,53 — 1,23 (m, 4H).
3-Amino-N-((trans)-3- T}llnh duge
hydroxytetrahydro-2H-pyran-4-yl)- OH (é OH D-F
6-(2-(metyl-ds)-5-((S)-1,1,1-triflo- % Ni‘b;‘ 343
2,3-d1hydroxypr.0pan-2- . 4 (MHH)": m/z
yl)phenyl)pyrazin-2-carboxamit N 5
(chét ddng phan d6i anh riéng 1¢) =460,2, tim
28 dugc: 460,1
TH NMR (500 MHz, DMSO-ds) 5 8,38 (s, 1H), 8,31 (d, J= 8,2 Hz,
1H), 7,73 — 7,52 (br s, 2H), 7,63 (d, J= 2,0 Hz, 1H), 7,53 (dd, J=
8,1,2,0 Hz, 1H), 7,34 (d, J= 8,0 Hz, 1H), 6,43 (s, 1H), 5,17 tJ=
5,8 Hz, 1H), 4,99 (d, J= 5,7 Hz, 1H), 3,98 — 3,88 (m, 2H), 3,85 —
3,74 (m, 3H), 3,56 — 3,48 (m, 1H), 3,37 - 3,33 (m, 1H), 3,04 (dd, J=
11,1, 9,8 Hz, 1H), 1,92 — 1,83 (m, 1H), 1,66 — 1,54 (m, 1H).
3-Amino-N-((1s, 3R)-3-hydroxy-3- Tinh dugc
(triflometyl)xyclobutyl)-6-(2-(metyl- cho
d3)-5-((S)-1,1,1-triflo-2,3- S | CaoH1sDsFs
dihydroxypropan-2- HO-—.D/ N1O4
yl)phenyl)pyrazin-2-carboxamit, FoC (M+H)": m/z
29 mudi trifloaxetat (chét df‘mg phéan dbi =498,2, tim
anh riéng 1¢) dugce: 498,1
TH NMR (600 MHz, DMSO-de) 3 8,84 (d, /=79 Hz, 1H), 8,36 (s,
1H), 7,74 — 7,49 (br s, 2H), 7,61 (d, J=2,0 Hz, 1H), 7,53 (dd, J=
8,0, 2,0 Hz, 1H), 7,35 (d, J= 8,1 Hz, 1H), 6,56 (s, 1H), 6,46 (s, 1H),
5,19 (t, J= 5,3 Hz, 1H), 4,22 - 4,12 (m, 1H), 3,98 - 3,89 (m, 2H),
2,82 — 2,70 (m, 2H), 2,45 — 2,33 (m, 2H).
3-Amino-N-((1s,3R)-3-hydroxy-1- Tinh duoc
metylxyclobutyl)-6-(2-(metyl-ds)-5- cho
(($)-1,1,1-triflo)-2,3- 5 CaoH21D3F3
dihydroxypropan-2-yl)phenyl) —D/, N4O4
pyrazin-2-cacboxamit, mubi HO (M+H)": m/z
30 trifloaxetat (chét déng phéan dbi anh = 4442, tim
riéng 1¢) duoc: 444,1
TH NMR (400 MHz, CD;0D) & 8,32 (s, 1H), 7,68 (d, J=2,0 Hz,
1H), 7,57 (dd, J=17.9, 1,7 Hz, 1H), 7,36 (d, /= 8,1 Hz, 1H), 4,17 (p,
J=172Hz, 1H), 4,09 (d, J=11,8 Hz, 1H), 4,02 (d, J= 11,7 Hz, 1H),
2,67 —2.,55 (m, 2H), 2,33 — 2,18 (m, 2H), 1,49 (s, 3H).

176



52350

177/218

Vidu Tén hop chit l R |  LCMS
So TH NMR
(S)-3-Amino-N-(4- T}‘lnh duge
(hydroxymetyl)bixyclo[2.1.1]hexan- CC OH D:F
1-y1)-6-(2-(metyl-ds)-5-(1,1, 1-triflo- %, | G2t
2,3-dihydroxypropan-2-yl) phenyl) /\@/ NiO4
Co : L, 2A HO (M+H)": m/z
pyrazin-2-carboxamit (chat dong b X
phan déi anh riéng 16) ~ 470,2, tim
31 dugc: 470,1
'H NMR (500 MHz, DMSO-ds) 8 8,62 (s, 1H), 8,37 (s, 1H), 7,69 —
7,54 (br s, 2H), 7,63 (d, J=2,0 Hz, 1H), 7,52 (dd, J= 8,1, 1,9 Hz,
1H), 7,33 (d, J= 8,0 Hz, 1H), 6,43 (s, 1H), 5,16 (t, /= 5,8 Hz, 1H),
4,46 (t,J = 5,5 Hz, 1H), 3,97 — 3,84 (m, 2H), 3,49 (d, J= 5,4 Hz,
2H), 1,94 — 1,85 (m, 2H), 1,81 — 1,74 (m, 2H), 1,55 - 1,49 (m, 2H),
1,49 — 1,41 (m, 2H).
(5)-3-Amino-N-(3- 1 imh duge
(hydroxymetyl)bixyclo[1.1.1]pentan-
1-y1)-6-(2-(metyl-ds)-5-(1,1,1-triflo- %, | CubaDsls
. N4O4
2,3-dihydroxypropan-2-yl) HO N
. : % (M+H)": m/z
phenyl)pyrazin-2-carboxamit (chat N -
32 | 4dng phan dbi anh riéng 1é) =456,2, tim
&P 5 duoc: 456,1
TH NMR (500 MHz, DMSO-de) & 8,86 (s, 1H), 8,34 (s, 1H), 7,59 (d,
J=2,0 Hz, 1H), 7,52 (dd, J= 8,1, 2,0 Hz, 1H), 7,33 (d, J = 8,0 Hz,
1H), 6,43 (s, 1H), 5,17 (t, J= 5,8 Hz, 1H), 4,51 (t, J=5,6 Hz, 1H),
3,93 (d, J=5,8 Hz, 2H), 3,48 (d, /=5,7 Hz, 2H), 1,95 (s, 6H).
3-Amino-N-((S)-1-hydroxypropan-2- Zﬁgh dugc
y1)-6-(2-(metyl-ds)-5-((S)-1,1,1-
; . CisHi9D3F3
triflo-2,3-dihydroxypropan-2- 2
33 . . HO/\r N4O4
yl)phenyl)pyrazin-2-carboxamit, .
Lo X, aA e M+H)": m/z
mubdi trifloaxetat (chat dong phan doi - X
nh riéng 1€) =418,2, tim
aniirieng dugc: 418,3
Tinh dugc
(S)-3-Amino-N-(2-xyano-2- cho
metylpropyl)-6-(2-(metyl-ds)-5- 3 CaoH20D3F3
(1,1,1-triﬂo-2,3-dihydroxypropan-2 - //)</ NsOs3
yl)p’hen‘yl)pyrazin-;-carboxamit N (M+H)": m/z
34 (chét ddng phén doi anh riéng l¢) =441,2, tim
‘ dugc: 441,1
'H NMR (500 MHz, DMSO-de) & 8,76 (t, J= 6,8 Hz, 1H), 8,43 (s,

1H), 7,68 — 7,54 (br s, 2H), 7,64 (d, J=2,0 Hz, 1H), 7,53 (dd, J =
8.1, 1,0 Hz, 1H), 7,35 (d, J= 8,0 Hz, 1H), 6,43 (br s, 1H), 5,17 (brs,
1H), 3,94 (s, 2H), 3,50 (d, J = 6,8 Hz, 2H), 1,33 (s, 6H).
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Vi du Tén hop chit l R | LCMS
S6 'H NMR
(S)-3-Amino-N-(4- Tinh dugc
hydroxybixyclo[2.2.1]heptan-1-y1)- cho
6-(2-(metyl-d3)-5-(1,1,1-triflo-2,3- % | CoHa3DsFs3
35 dihydroxypropan-2- /©/ N4O4
yl)phenyl)pyrazin-2-carboxamit, HO (M+H)": m/z
muéi trifloaxetat (chit ddng phéan a6i =470,2, tim
anh riéng 1¢) dugc: 470,1
3-Amino-N-((R)-1-hydroxypropan- Tﬁnh dugc
2-y1)-6-(2-(metyl-ds)-5-((S)-1,1,1- cuo
triflo-2,3-dihydroxypropan-2- : /\/L’H C1stisDsks
) : : N4O
yl)phenyl)pyrazin-2-carboxamit, HO™ % e
mudi trifloaxetat (chat dbng phan db6i i (MHH)™: m/z
36 | 4nh riéng 1¢) ~ 418,2, tim
dugc: 418,3
TH NMR (500 MHz, DMSO-de) 8,39 (s, 1H), 8,21 (d, J= 8,4 Hz,
1H), 7,89 — 7,40 (br s, 2H), 7,62 (d, J= 2,0 Hz, 1H), 7,55 - 7,50 (m,
1H), 7,34 (d, J= 8,0 Hz, 1H), 4,04 — 3,96 (m, 1H), 3,96 — 3,85 (m,
2H), 3,51 — 3,36 (m, 2H), 1,15 (d, J= 6,6 Hz, 3H).
(S)-3-Amino-N-(4- Tinh dugc
hydroxybixyclo[2.1.1]hexan-1-y1)-6- cho
(2-(metyl-ds)-5-(1,1,1-triflo-2,3- % C21H21DsF3
dihydroxypropan-2- Ho_g N4O4
yl)phenyl)pyrazin-2-carboxamit, (M+H)": m/z
37 muéi trifloaxetat (chit ddng phéan db6i =456,2, tim
anh riéng 1¢) dugc: 456,1

H NMR (500 MHz, DMSO-d) & 8,59 (s, 1H), 8,37 (s, 1H), 7,79 -
7.45 (br s, 2H), 7,62 (d, J=2,0 Hz, 1H), 7,52 (dd, J= 7.8, 1.7 Hz,
1H), 7,33 (d, J= 8,0 Hz, 1H), 6,46 (s, 1H), 5,69 (s, 1H), 5,19 (t, /=
5.9 Hz, 1H), 4,03 — 3,83 (m, 2H), 1,88 — 1,83 (m, 2H), 1,83 — 1,80
(m, 2H), 1,80 — 1,75 (m, 2H), 1,63 — 1,56 (m, 2H).

Amin cén thiét dé tng hop hop chét ciia Vi du 37 dugc diéu ché nhu mo ta trong
Cong b don qubc té s6 W0O2017/223414, toan b don nay duoc dua vao day bang cach
vién dan.

Céc hop chit trong Bang 5 duoc diéu ché theo phuong phép cua Vi du 18, bang
c4ch st dung cac amin thich hgp thay cho 4-aminobixyclo[2.2.1]heptan-1-ol trong Budc
9. Khi hop chét nay dugc tich & dang mubi TFA, cdc didu kién HPLC-MS diéu ché (pH =
2) dugc sir dung dé tinh ché. Khi hop chét nay dugc tach ¢ dang bazo tu do, cac diéu kién
HPLC-MS didu ché (pH = 10) dugc st dung dé tinh ché.
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HoN

O

R,NH

Vidy Tén hop chit | R | LCMS
Sé 'H NMR

3?Am1n0-6-(5'((S)'1,1-d1ﬂ0'2,3' Tinh duqc cho
dihydroxypropan-2-yl)-2-(metyl- OH C21H24D3F2N4O4
ds) phenyl)-N~((1S, 28)-2- | VR miz =
hydroxyxyclohe;cyl) pyrazin-2- O/ W ti.m duoc:
carboxamit, muoi trifloaxetat (chat 4409 o
ddng phan dbi anh riéng 1¢) ’

38 | H NMR (400 MHz, DMSO-de) & 8,38 (s, 1H), 8,15 (d, J=8,2 Hz,
1H), 7,57 (d, J = 1,9 Hz, 1H), 7,46 (dd, J= 8,0, 2,0 Hz, 1H), 7,30 (d,J
— 8,0 Hz, 1H), 6,21 (t, J= 55,6 Hz, 1H), 3,78 (d, J= 10,7 Hz, 1H),
3,69 (d, J= 10,6 Hz, 1H), 3,62 — 3,48 (m, 2H), 1,99 — 1,80 (m, 2H),
1.69 — 1,54 (m, 2H), 1,35 — 1,10 (m, 4H). “F{'H} NMR (376 MHz,
DMSO-ds) 5 74,05 (s), -129,75 (d, Jr-r = 277,6 Hz), 134,32 (d, Jr.F =

277,2 Hz).

3-Amino-6-(5-((S)-1,1-diflo-2,3- Tinh duoc cho
dihydroxypropan-2-yl)-2-(metyl- OH C21H24D. FN:O
ds) phenyl)-N-((1R, 2R)-2- & (M+H)+-3m/z i« 4
hydroxyxyclohe,)(yl) pyrazin-2- 440.2 ti.m duac:
ce}rboxamit, r’nu()i trifloaxetat (chat 44 0’3’ T
dong phén doi anh riéng 1¢) ’

39 TH NMR (400 MHz, DMSO-de) & 8,38 (s, 1H), 8,15 (d, /= 8,3 Hz,
1H), 7,57 (d, J= 2,0 Hz, 1H), 7,46 (dd, J= 8,0, 2,0 Hz, 1H), 7,30 (d, J
— 8.0 Hz, 1H), 6,21 (t, J= 55,6 Hz, 1H), 3,78 (d, /= 11,6 Hz, 1H),
3,69 (d, J= 11,0 Hz, 1H), 3,61 — 3,50 (m, 1H), 3,47 — 3,30 (m, 1H),
2.01 — 1,80 (m, 2H), 1,71 — 1,52 (m, 2H), 1,37 — 1,12 (m, 4H).
9E{'H} NMR (376 MHz, DMSO-de) & -74,45 (s), -129,80 (d, Jr-r =
277.4 Hz), -134,32 (d, Jr.r = 277,4 Hz).

Vi du 40. (S)-3-Amino-N-(4-xyanobixyclo [2.1.1]hexan-1-y1)-6-(5-(1,1-diflo-2,3-
dihydroxypropan-2-yl)-2-(metyl-d3)phenyl)pyrazin—Z-carboxamit (chat dong phan

d6i anh riéng 1é dwgc dieu che)
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Buéc 1. tert-Butyl (4-carbamoylbixyclo[2.1.1 Jhexan-1 -yl)carbamat

O -NH,

BocHN

Xt ly dung dich chira axit 4-((tert—butoxycarbonyl)amino)bixyclo[2.1.l]hexan-l-
carboxylic (250 mg, 1,0 mmol) (Spirochem catalog # SPC-a643) va trietylamin (0,17 mL,
1,2 mmol) trong THF (5,0 mL) ¢ -15 °C véi etyl clorofomat (0,11 mL, 1,1 mmol) va khudy
phan tng ndy trong 1 gio. Thém amoni hydroxit (15 M, 7,0 mL, 52 mmol) vao hdn hop
nay va khudy hdn hop phan tmg ¢ nhiét do trong phong qua dém. Loai bo dung mdi trong
chan khong. Cho phén can phan bd pha giira nue va EtOAc. Chiét 16p nudc bing hai phan
EtOAc nita. Lam kho céc dich chiét hiru co da dugc godp lai trén NaxSOs, loc va ¢d thu
duoc hgp chét néu tai & muc 14 chét rén mau tring (220 mg, 88%). LCMS cho C12H21N203
(M+H)*: tinh duge m/z = 241,2, tim dugc 241,3. 'TH NMR (400 MHz, DMSO-d¢) & 7,30
(br's, 1H), 7,07 (s, 1H), 6,83 (s, 1H), 1,93 (br, 2H), 1,70 (s, 4H), 1,49 (s, 2H), 1,38 (s, 9H).
Buéc 2. tert-Butyl (4-xyanobixyclo[2.1.1]hexan-1 -yl)carbamat

CN

BocHN

Thém tricloaxetyl clorua (0,54 mL, 4,8 mmol) vao dung dich chira tert-butyl (4-
carbamoylbixyclo[2.1.1]hexan-1-yl)carbamat (290 mg, 1,2 mmol, duoc didu ché theo
phuong phép cua Bude 1) va trietylamin (1,4 mL, 9,7 mmol) trong DCM (20 mL) & 0 °C.
Sau 40 phut, dap tat phén Ung b?lng cach thém dung dich NaHCO; bdo hoa vao, va chiét
h&n hop nudc bang DCM. Lam kho dich chiét hitu co trén MgSOs, loc, va co. Tinh ché
san pham bing sic ky cot nhanh (rira gidi voi gradien EtOAc 0-20%/hexan) thu duoc hop
chit néu tai d& muc 1a chét rin mau trang (230 mg, 86%). LCMS cho C12H1sN202 (M+H)™:
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tinh dwoc m/z = 223,1, tim dugc 223,1. "H NMR (400 MHz, CD3;0D) 8 2,35 (br, 2H), 2,06
~ 1,98 (m, 2H), 1,90 — 1,82 (m, 2H), 1,82 — 1,78 (m, 2H), 1,45 (s, 9H).
Budéc 3. 4-Aminobixyclo[2.1.1]hexan-1-carbonitril, mudi axit clohydric

CN

HCI
HoN

Hba tan fert-Butyl (4-xyanobixyclo[2.1.1]hexan-1-yl)carbamat (0,99 g, 4,5 mmol,
dugc didu ché theo phuong phap & Budc 2) trong DCM (50 mL) va thém HCl trong dioxan
(4,0 M, 11 mL, 44 mmol) vao. Khuiy hdn hop nay qua dém va loai bé cac chét dé bay hoi
trong chdn khong thu dugc hop chit néu tai d& muc 1a chét rin mau tring (0,7 g, 100%).
LCMS cho C7Hi N, (M+H)*: tinh dwgce m/z = 123,1, tim dugc 123,2. 'THNMR (500 MHz,
DMSO-ds) & 9,03 (s, 3H), 2,26 — 2,20 (m, 2H), 2,11 - 2,06 (m, 2H), 1,89 - 1,82 (m, 4H).
Buée 4. 3-Amino-N-(4-xyanobixyclo[2.1.1]hexan-1-yl)-6-(5-(1, I-diflo-2, 3-
dihydroxypropan-2-yl)-2-(metyl-ds)phenyl)pyrazin-2-carboxamit (chdt dong phan doi
anh riéng 1é duoc diéu ché)

Thém HATU (72 mg, 0,19 mmol) va N,N-diisopropyletylamin (0,10 mL, 0,58
mmol) vao dung dich chira axit 3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-
(metyl-ds)phenyl)pyrazin-2-carboxylic (dugc cho 1a chét dong phan dbi anh (S), 50 mg,
0,15 mmol, tir Vi du 18, Budce 8) trong DMF (1,5 mL). Thém 4-aminobixyclo[2.1.1]hexan-
1-carbonitril, mudi HCI (28 mg, 0,18 mmol) vio hdn hop nay, va khudy hdn hop phén tng
trong 1 gid. Pha lodng hdn hop phan tmg véi EtOAc va rira hon hop hitu co bang nuéc (2
13n). Chiét céc 16p nuéc da duge gdp lai bing EtOAc (2 1an) va gop véi dich chiét hiru co
ban dau. Rira cac dich chiét hiru co d3 duoc gop lai béng nude mudi, 1am kho trén natri
sulfat, loc va c6. Tinh ché san pham thong qua HPLC-MS didu ché (pH 10) thu dugc hop
chét néu tai d& muc (22 mg, 34%). San phim nay dugc cho 1a chét ddng phan d6i anh (S)
(xem Nguyén ly cta héa hoc 1ap thé & trén). LCMS cho CaHa1D3FaNsO3 (M+H)™: m/z =
4472, tim dugc: 447,1. "H NMR (500 MHz, DMSO-de) 8 8,93 (s, 1H), 8,36 (s, 1H), 7,66
— 17,50 (br s, 2H), 7,55 (d, J = 1,8 Hz, 1H), 7,46 (dd, J= 8,0, 1,8 Hz, 1H), 7,29 (d, J= 8,0
Hz, 1H), 6,20 (t, J= 55,6 Hz, 1H), 5,81 (s, 1H), 5,09 (t, J= 6,0 Hz, 1H), 3,78 (dd, J= 11,8,
5,9 Hz, 1H), 3,69 (dd, J= 11,5, 5,5 Hz, 1H), 2,38 — 2,30 (m, 2H), 2,08 — 1,99 (m, 2H), 1,99
—1,96 (m, 2H), 1,96 — 1,90 (m, 2H).
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Vi du 41. (S)-3-Amin0-6-(5—(1,1-diﬂo-2,3-dihydroxypropan-Z—yl)-Z-(metyl-
d3)phenyl)-N-(tetrahydro-ZH—pyran-4-yl)pyrazin-2-carboxamit (chflt dong phan déi

anh riéng 1é dwgc diéu ché)

Suc cacbon monoxit qua hén hop gdm (8)-2-(3-(5-amino-6-clopyrazin-2-yl)-4-
(metyl-d3)pheny1)-3,3-diﬂopropan-1,2—di01 (160 mg, 0,48 mmol, Pic 1 tir Vi du 18, Budc
7 duge cho 13 chit ddng phan dbi anh (S)), tetrahydro-2H-pyran-4-amin (0,40 mL, 3,9
mmol, Combi-Blocks #AM-1004), trietylamin (0,54 mL, 3,9 mmol), va san pham cong
diclo[l,1'-bis(diphenylphosphino)feroxen]paladi(II) diclometan (79 mg, 0,096 mmol)
trong dioxan (9,6 mL) trong 5 phut. Gia nhiét phéan tmg & 90 °C dudi ap sut CO 1 atm qua
dém.

Loai bo cac chit dé bay hoi trong chdn khéng, va pha lodng phan cin v6i EtOAc va
dung dich NH4Cl bdo hoa. Sau khi khudy trong 15 phit, loc hdn hop hai pha nay qua
Celite®, va tach cc 16p ciia dich loc. Chiét 16p nuéc bing EtOAc (2 1an). Lam kho cac
dich chiét hitu co da dugc gop lai trén NaxSOs, loc va c6. Chay shc ky nhanh, rira giai bing
gradien EtOAc tir 0-100% trong hexan, thu dugc san phdm mong muén. Tinh ché tiép san
phim nay thong qua HPLC-MS diéu ché (pH = 10) thu duoc hop chét néu tai d& muc (0,13
g, 63%). San phim nay dugc cho la chét dong phan dbi anh (S) (xem Nguyén ly ciia héa
hoc 1ap thé & trén). LCMS cho Ca0H22D3FaN4Os (MAH)™: m/z = 426,2, tim duogc: 426,2.
IH NMR (500 MHz, DMSO-ds) 8 8,38 (s, 1H), 8,32 (d, J=8,3 Hz, 1H), 7,71 - 7,52 (br s,
1H), 7,58 (d, J=2,0 Hz, 1H), 7,46 (dd, J= 8,0, 2,0 Hz, 1H), 7,30 (d, J= 8,0 Hz, 1H), 6,21
(t,J= 55,5 Hz, 1H), 5,82 (s, 1H), 5,09 (s, 1H), 4,06 — 3,95 (m, 1H), 3,85 (dt, J=11,4, 3,5
Hz, 2H), 3,78 (d, J= 11,2 Hz, 1H), 3,69 (d, J = 11,1 Hz, 1H), 3,40 (td, J = 11,6, 2,3 Hz,
2H), 1,77 - 1,71 (m, 2H), 1,64 (qd, J = 12,5, 11,9, 4,4 Hz, 2H).

Vi du 42. (S)-3-Amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-y1)-2-metylphenyl)-N-
(tetrahydr0-2H-pyran-4-yl)pyrazin-l-carboxamit (chat dong phan d6i anh riéng 1é
dwoc diéu ché)
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NH

L OH
Budec 1. 1-(3-Clo-4-metylphenyl)-2, 2-difloetan-1-on

Cl

@)
F

Thém 1,2-dibromoetan (2 giot) vao hdn hop bot Mg (1,2 g, 0,050 mol) dugc khudy
manh trong THF (40,0 mL) trong binh cau dugc ngdm trong bé nudc & nhiét do trong
phong. Sau 10 phut, thém ting giot 4-brom-2-clo-1-metylbenzen (8,9 g, 43 mmol, Aldrich
528889) trong THF (30 mL) vao. Sau khi thém xong, thém hai giot 1,2-dibromoetan nita
vao. Sau khi khudy trong 2 gid, lam lanh hdn hop phén tng dén 0 °C, khudy trong 5 pht,
va sau d6 thém ting giot dung dich 2,2-diflo-N-metoxy-N-metylaxetamit (5,0 g, 36 mmol,
Oakwood 034757) trong THF (20 mL) vao. Khudy hon hgp phan tng trong 10 phit ¢ 0
°C. L4y bé nuéc da ra va d8 hdn hop 4m dén nhiét do trong phong. Dap t4t cAn than phan
tng bang cach thém HC12,0 N (170 mL) vao, va khudy hdn hgp phan tng trong 15 pht.
Téch céc 16p ciia hdn hop nay. Chiét 1615 nuée bing MTBE (3 x 120 mL). Rira cc chét
hitu co da duoc gop lai 1an lugt bang HC1 1,0 N, nude va nudce mudi. Lam kho 16p hitu co
trén NazSO4, loc va ¢b. Tinh ché thong qua sic ky nhanh, rira giai bang gradien EfOAc tir
0-5% trong hexan, thu dugc hop chét néu tai d& muc (7,0 g, 95%). 'H NMR (400 MHz,
CDCl3) & 8,09 — 8,04 (m, 1H), 7,93 — 7,84 (m, 1H), 7,42 (d, J=7,9 Hz, 1H), 6,26 (t, J=
53,5 Hz, 1H), 2,50 (s, 3H). PF{'H} NMR (376 MHz, CDCl3) 6 -121,72 (s).

Buée 2. 2-Clo-4-(3,3-difloprop-1-en-2-yl)-1-metylbenzen

Cl
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Thém 2-propanol (4,2 mL, 55 mmol) khan, tiép d6 1a dung dich chua 1-(3-clo-4-
metylphenyl)-2,2-difloetan-1-on (7,0 g, 34 mmol) trong THF (42 mL) vao dung dich chira
tris(triphenylphosphin)rhodi(I) clorua (2,4 g, 2,6 mmol) va triphenylphosphin (14 g, 55
mmol) trong THF (140 mL) trong moéi truong N,. Thém trimetylsilyldiazometan (2,0 M
trong ete, 34 mL, 68 mmol) vao hoén hop nay, va khudy phan ing nay 6 nhi¢t dd mdi truong
trong 1,5 gio. Dép t4t phan tmg bang thém ting giot axit axetic (3,9 mL, 68 mmol) vao
h&n hop phan tng, va khudy hdn hop nay trong 30 phut. Loai bé cac chét d& bay hoi trong
chén khong. Tinh ché thong qua séc ky nhanh, rira giai bang hexan 100%, thu dugc hop
chit néu tai & muc (3,8 g, 55%). '"H NMR (400 MHz, CDCls) 8 7,49 (d, J=1,8 Hz, 1H),
7,30 (dd, J=7,7, 1,5 Hz, 1H), 7,25 (d, J= 8,0 Hz, 1H), 6,38 (t, J= 55,2 Hz, 1H), 5,74 (t,
J=1,9 Hz, 1H), 5,68 (t, J=2,3 Hz, 1H), 2,41 (s, 3H). UF{'H} NMR (376 MHz, CDCls) 3
-113,20 (s).

Buorc 3. 2-(3-Clo-4-metylphenyl)—3,3-diﬂopropan—],2-diol (duoc lam giau trong mot chat
dong phan déi anh)

Cl

F OH OH

Thém dung dich chura 2-010-4-(3,3-diﬂoprop-1-en—2-yl)-l-metylbenzen (3,80 g,
18,8 mmol) trong -BuOH (50,0 mL) vao thé huyén phu chira AD-mix-alpha (26,3 g, 56,3
mmol) trong nuge (50,0 mL) ¢ 0 °C. Khuiy hdn hgp phan tmg & 3-6 °C trong 40 gio. Dap
t4t phan mg bing cach thém natri sulfit (8 g) vao. Khu4y hdn hgp phan ng trong 10 phut,
sau d6 ¢b bing cach bay hoi quay dé loai bo +-BuOH. Pha loang hdn hop nuée véi nude
va chiét bing EtOAc (3 1an). Lam khd céc dich chiét hitu co da duoc gop lai trén NaxSOq,
loc va c6. Tinh ché san phém thong qua sic ky nhanh, rira giai véi gradien EtOAc 0-40%
trong hexan, thu dugc hop chét néu tai d& muc (3,82 g, 86%). Sén phim nay dugc cho la
dugc lam giau trong chét ddng phan (S) (xem Nguyén ly cua hoa hoc lap thé ¢ trén). 'H
NMR (400 MHz, CDCl3) 8 7,56 (d, J= 1,8 Hz, 1H), 7,32 (dd, J= 8,1, 1,8 Hz, 1H), 7,28
(d,J=8,1 Hz, 1H), 5,91 (t, J=55,8 Hz, 1H), 4,19 (ddd, J=11,6, 6,4, 1,3 Hz, 1H), 3,91 —
3,75 (m, 1H), 3,29 (s, 1H), 2,40 (s, 3H), 1,88 (t,J= 6,3 Hz, 1H). YF{IH} NMR (376 MHz,
CDCls) & -128,20 (d, Jr-r = 284,4 Hz), 132,44 (d, Jr.r = 284,3 Hz).
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Buéc 4. 3,3-Diflo-2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (dwoc lam giau trong mot chdt déng phan doi anh)

7% :
O/B
OH

F ~ OH

Khir khi hdn hop gdm 2-(3-clo-4-metylphenyl)-3,3-diflopropan-1,2-diol (tr Bude
3, dugc cho la giau chét ddng phan dbi anh (S), 2,4 g, 10. mmol), bis(pinacolato)diboron
(7,7 g, 30. mmol), kali axetat (6,0 g, 61 mmol), Pdx(dba)s (0,46 g, 0,51 mmol) va 2-
dixyclohexylphosphino-Z’,4',6‘-tri-iso-propyl—l,1'-bipheny1 (0,97 g 2,0 mmol) trong
dioxan (80 mL) bang cach phun N, trong 5 phut. Gia nhiét hdn hop phan ung trong lo kin
& 120 °C trong 3,5 gio. Sau khi 1am ngudi dén nhiét do trong phong, pha lodng hdn hop
phan tng véi EtOAc, loc qua Celite®, va cd bang phuong phap bay hoi quay. Tinh ché
thong qua sdc ky nhanh, rita giai v6i gradien EtOAc 0-40% trong hexan, thu dugc hop chét
néu tai d& muc (4,0 g, hiéu suét 1y thuyét dugc gia dinh). LCMS cho CisH27BF2NO4
(M+NH4)": m/z = 346,2, tim dugc: 346,2.
Buiéce 5. 2—(3-(5-Amino-6—clopyrazin-2—yl)-4-mezylphenyl)-3, 3-diflopropan-1,2-diol (chdt
déng phdn déi anh riéng 1é dwgc tach, dugc cho la chdt dong phan (S))

Khir khi hdn hop gdbm 5-brom-3-clopyrazin-2-amin (2,3 g, 11 mmol), va 3,3-diflo-
2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)propan-1,2-diol (tr
Budc 4, duoc cho 1a duge lam giau trong chét ddng phan dbi anh (S), 3,3 g, 10. mmol)
trong dioxan (100 mL) bang cach phun N trong 5 phit. Thém dung dich Na,COs (30, mL,
30, mmol) va san pham cong PdClx(dppf)-CH2Clz (0,41 g, 0,51 mmol) vao hdn hop phan
g nay, va khir khi hdn hop nay bang cach phun Nz vao trong 2 phut. Gia nhiét hon hgp
phan ng & 100 °C trong 3 gid. Sau khi 1am ngudi, cho hdn hop phén tng phan b pha gifta

nude va EtOAc, va loc hdn hop hai pha nay qua Celite®. Téach cac 16p, va chiét 16p nuée
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bang EtOAc (3 1an). Rira c4c dich chiét hitu co da duoc gop lai bing nuée mudi, 1am kho
trén MgSOs, loc, va co. Tinh ché thong qua séc ky nhanh, rira giai bang gradien EtOAc tir
0-70% trong hexan, thu dugc hop chét néu tai d& muc (1,3 g, hiéu suét 38% qua hai budc).
Tach cac chit dong phan dbi anh thong qua HPLC khong d6i xtng (Phenomenex Lux
Amylose-1, 21,2 x 250 mm, 5 uM, nap: 90 mg trong 1,4 mL EtOH, rtra giai bang EtOH
45% trong hexan & 20 mL/phut). Thoi gian luu cua pic 1: 8,2 phut, Thoi gian luu cla pic
2: 13,2 phut. Pic 1 1a chit déng ddi anh chinh va duge cho la chét ddng phan ddi anh (S)
(xem Nguyén ly ctia héa hoc 1p thé & trén) va duge st dung trong Budce 6 (0,80 g). LCMS
cho C14H15CIFaN302 (M+H)": m/z = 330,1, tim dugc: 330,0. 'H NMR (500 MHz, DMSO-
de) 8 8,12 (s, 1H), 7,53 (d, J= 1,9 Hz, 1H), 7,43 (dd, J = 7.9, 2,0 Hz, 1H), 7,27 (d, J= 8,0
Hz, 1H), 6,88 (s, 2H), 6,19 (t, J= 55,6 Hz, 1H), 5,81 (s, 1H), 5,07 (t, J=5,5 Hz, 1H), 3,79
—3,73 (m, 1H), 3,70 — 3,62 (m, 1H), 2,33 (s, 3H).
Budéc 6. Axit 3-Amino-6-(5-(1,1-diflo-2, 3-dihydroxypropan-2-yl)-2-metylphenyl)pyrazin-
2-carboxylic (chat dong phdn déi énh riéng 1é duoc diéu ché)

HaN N

o
N
OH

0

F OHOH

Thém trietylamin (0,17 mL, 1,2 mmol) va san phdm cong diclo[1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclometan (25 mg, 0,031 mmol) vao dung dich
chira 2-(3-(5-amino-6-clopyrazin-2-yl)-4-metylpheny1)-3,3-diﬂopropan-1,2-di01 (Pic 1 tur
Budc 5, dugce cho la chét ddng phan déi anh (S), 0,10 g, 0,31 mmol) trong etanol (6,0 mL).
Suc cacbon monoxit qua dung dich trong 10 phit. Gia nhiét hdn hgp phan tng ¢ 80°C dudi
ap sudt CO 1 atm trong 1,5 gid. Loai bo cac chit dé bay hoi trong chdn khong. Chay sdc
ky nhanh, rira giai bing gradien EtOAc tir 0-70% trong hexan, thu duoc etyl 3-amino-6-
(5-(1,1-diﬂo-2,3-dihydroxypropan-2-yl)-2-mety1phenyl)pyrazin-2-carboxylat (0,10 g).
LCMS cho C 17 H 20 F 2 N 3 O 4 (M+H) + : m/z = 368,1, tim dugc: 368,1.

Xir 1y dung dich chira etyl 3-amino-6-(5~(1,1-diﬂo-2,3—dihydroxypropan-2-y1)-2-
metylphenyl)pyrazin-2-carboxylat (0,10 g, 0,28 mmol) trong MeOH (2,0 mL) véi dung
dich LiOH (37 mg, 1,5 mmol) trong nude (2,0 mL). Khuiy hdn hop nay trong 25 phut, va
loai bé MeOH trong chdn khéng. Axit hoa hdn hop nude dén pH =3 bang cach thém HCI
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1,0 N vao, lam bao hoa bing NaCl, va chiét bang EtOAc (4 lan). Lam kho céc dich chiét
hitu co d3 dugc gdp lai trén NazSOs, loc va co thu duge hop chét néu tai dé muc, san phém
ndy duoc st dung ma khong cin tinh ché tiép (91 mg, 87%). LCMS cho CisH16F2N304
(M+H)": m/z = 340,1, tim dugc: 340,1.

Buéc 7. 3-Amino-6-(5-(1,1 -diflo-2, 3-dihydroxypropan-2-yl)-2-metylphenyl)-N-
(tetrahydro-2H-pyran-4-yl)pyrazin-2-carboxamit (chdt dong phdn déi anh riéng lé duwoc
diéu ché)

Thém HATU (84 mg, 0,22 mmol), diisopropyletylamin (0,090 mL, 0,51 mmol), va
tetrahydro-2 H-pyran-4-amin (21 mg, 0,21 mmol, Combi-Blocks #AM-1004) vao dung
dich chtra axit 3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-
metylphenyl)pyrazin-2-carboxylic (tr Budc 6, duge cho 12 chit dong phan dbi anh (S), 58
mg, 0,17 mmol) trong DMF (2,0 mL). Khudy hén hgp phan tmg trong 30 phut, pha loang
v6i BtOAc, vva rira hai 1An bing nudc. Gop céc 16p nude lai va chiét bang EtOAc (2 1an).
Rira cac dich chiét hitu co da duoc gop lai b%lng nuéc mudi, 1am khd trén NazSO4, loc va
6. Chay séc ky nhanh, rira giai v6i gradien EtOAc 0-100% trén hexan, thu dugc 80 mg
dau. Tinh ché diu nay thong qua HPLC-MS diéu ché (pH = 10) va 1am dong kho thu dugc
hop chét néu tai d& muc 12 bot mau tring (36 mg, 50%). San pham nay dugc cho la chét
ddéng phan d6i anh (S) (xem Nguyén ly cua héa hoc lap thé ¢ trén). LCMS cho
Ca0HasF2N4Os (M+H)": m/z = 423,2, tim dugc: 423,2. 'H NMR (500 MHz, DMSO-d¢) &
8,38 (s, 1H), 8,32 (d, J= 8,2 Hz, 1H), 7,71 - 7,50 (br s, 2H), 7,58 (d, J= 1,5 Hz, 1H), 7,46
(dd, J=17,8, 2,2 Hz, 1H), 7,30 (d, J = 8,0 Hz, 1H), 6,21 (t, J= 55,6 Hz, 1H), 5,82 (s, 1H),
5,09 (s, 1H), 4,06 — 3,95 (m, 1H), 3,90 — 3,81 (m, 2H), 3,78 (d, J= 11,2 Hz, 1H), 3,69 (d,
J=11,1 Hz, 1H), 3,44 —3,37 (m, 2H), 2,36 (s, 3H), 1,79 - 1,70 (m, 2H), 1,64 (qd, J=114,
4,3 Hz, 2H).

Céc hop chit trong Bang 6 dugc didu ché theo phuong phap cia Vi du 42, bang
cach st dung cac amin thich hop thay cho tetrahydro-2H-pyran-4-amin trong Buéc 7. Khi
hop chét nay dugc tich & dang mudi TFA, céc diéu kién HPLC-MS didu ché (pH =2) dugc
stt dung dé tinh ché. Khi hop chit nay dugc tach & dang bazo tu do, cac diéu kién HPLC-
MS didu ché (pH = 10) duogc s dung dé tinh ché.
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Bang 6
HN. N
|
R
E OH
£ OH
Vi du Tén hop chit R |  LCMS
S6 'H NMR
3-Amino-6-(5-((S)-1,1-diflo-2,3- Tinh dugc
dihydroxypropan-2-yl)-2- o cho
metylphenyl)-N-((S)-1- Iy | CisH2sFaN4Oy
hydroxypropan-2-yl)pyrazin-2- HOA{ (M+H)"™: m/z
carboxamit, mubi trifloaxetat (chét =1397,2, tim
43 | ddng phan ddi anh don 18) duogc: 397,1
'H NMR (400 MHz, DMSO-ds) 6 8,38 (s, 1H), 8,20 (d, /= 8,2 Hz,
1H), 7,80 — 7,49 (br s, 2H), 7,57 (d, J= 2,0 Hz, 1H), 7,46 (dd, J = 8,1,
2,0 Hz, 1H), 7,30 (d, J = 8,0 Hz, 1H), 6,21 (t, J= 55,5 Hz, 1H), 4,06 —
3,95 (m, 1H), 3,78 (d, J= 11,1 Hz, 1H), 3,69 (d, J= 11,1 Hz, 1H), 3,48
—3,36 (m, 2H), 2,35 (5, 3H), 1,15 (d, J= 6,6 Hz, 3H).
37Am1n0-6-(5-(1,1-d1ﬂ0-2,3- Tinh duoc
dihydroxypropan-2-yl)-2- ~ | cho
?etylphe‘?yl)'N (4 NH | CosHyFaN4Os
ydroxybixyclo[2.2.1]heptan-1- /@/ (M+H)": m/z
yl)pyrazin-2-ca;bog<amit, mudi HO ~ 4492 ’ im
44 trlﬂoa}xetat (chat dong phan doi anh duoc: 449.1
don 1&)
TH NMR (400 MHz, DMSO-ds) 5 8,40 (s, 1H), 8,21 (s, 1H), 7,72 —
7,48 (br s, 2H), 7,59 (d, J=2,0 Hz, 1H), 7,46 (dd, /= 7.9,2,0 Hz, 1H),
7,30 (d, J= 8,1 Hz, 1H), 6,21 (t, J= 55,5 Hz, 1H), 3,82 —3,73 (m, 1H),
3,73 — 3,65 (m, 1H), 2,36 (s, 3H), 2,09 — 1,94 (m, 2H), 1,93 = 1,79 (m,
4H), 1,78 — 1,63 (m, 2H), 1,63 — 1,39 (m, 2H).
(3-Amino-6-(5-((S)-1,1-diflo-2,3- Tinh duogc
dihydroxypropan-2-yl)-2- T cho
45 metylphenyl)pyrazin-2-yl)((R)-2- <N—7 C20H25F2N4O4
(hydroxymetyl)pyrolidin-1- \ (M+H)": m/z
yl)metanon, mubi trifloaxetat (chit HO— =423,2, tim
ddng phéan ddi anh don 1¢) dugc: 423,1
(S)-3-Amino-6-(5-(1,1-diflo-2,3- Tﬁnh duge
dihydroxypropan-2-yl)-2- T ((:: OH FoNO
46 metylphenyl)-N-isopropylpyrazin-2- \(NH 1\1; +1313 +.2 n:/ 3
carboxamit, mudi trifloaxetat (chat (_ 381 )2 ' 4 g
X A aK: 2 ) = ,2, tim
ddng phan d6i anh don 1€) duoc: 381,1
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Vi du Tén hop chit | R |  LCMS
S6 H NMR

TH NMR (400 MHz, DMSO-de) 5 8,37 (s, 1H), 8,16 (d, /= 8,4 Hz,

1H), 7,78 — 7,40 (br s, 2H), 7,57 (d, J =2,0 Hz, 1H), 7,46 (dd, J= 7.9,

1.9 Hz, 1H), 7,30 (d, J= 8,0 Hz, 1H), 6,21 (t, J= 55,6 Hz, 1H), 4,16 —

4,00 (m, 1H), 3,78 (dd, J= 11,3, 2,2 Hz, 1H), 3,69 (dd, /=11.2,2,0

Hz, 1H), 2,35 (s, 3H), 1,18 (d, J = 6,6 Hz, 6H).

3-amino-6-(5-((S)-1,1-diflo-2,3- ;
dihydroxypropan-2-yl)-2- Zﬁgh duge
metylphenyl)-N-(3- NLVH CooHasFaN:O
47 metyltetrahydrofuran—?;-yl)pyrazjn—2- (t,/\ (1\2/i>+ I?)*-z rrf/ Z4
carboxamit, mudi trifloaxetat (hon o) — 1732 ' im
hop clia hai chat dong khong doi duorc:', 4’23 1
quang) o

Vi du 48. 3-Amin0-N-(4-xyan0bixyclo[2.1.1]hexan-l-yl)—6-(5-(1,1-diﬂo-2,3-
dihydroxypropan-2-yl)-2-metylphenyl)pyrazin-2-carboxamit (chét dong phin déi
anh riéng 1é dwgc diéu ché)

HoN /N

|
0
ﬁI\N
NH
N}g
. OH
[ on

Buéc 1. 2-(3-Clo-4-metylphenyl)-1,1 -diflo-3-(trimetylsilyl)propan-2-ol

Cl

.~
l\

-
E OH

Thém timg giot dung dich chira ((trimetylsilyl)metyl)magi€ clorua (1,0 M trong
Et,0, 67 mL, 67 mmol, Aldrich) vao 1-(3-clo-4-metylphenyl)-2,2-diﬂoetan-l-on (9,1g,45
mmol, dugc diéu ché nhu trong Vi du 42, Budc 1) trong dietyl ete (56 ml) & 0 °C. Sau khi
thém dung dich magié hitu co xong, khudy hon hop trong 10 phit & 0 °C, sau d6 dé hon
hop phén ung 4m 1én dén nhiét d0 mdi truong va khudy trong 1,5 gio. Lam lanh hdn hop
phéan ung dén 0 °C va dép tit phan tng bang cach thém timg giot dung dich HCIl trong
nude (2,0 N, 36 mL, 72 mmol) vao. Lam 4m hon hop nay dén nhiét @0 trong phong va pha
lodng v6i nuéce (100 mL) va chiét bang MTBE (100 mL). Tach 16p nuéc va chiét lai bang
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MTBE (3 x 50 mL). Rira céc dich chiét hitu co da dugc gop lai 14n lugng bing HC12,0 N,
nuée va nude mudi, sau d6 1am kho trén natri sulfat, loc, va c6. San phém nay dugc st
dung ma khong cAn tinh ché tiép (13 g, 99%). 'H NMR (400 MHz, CDCl) & 7,48 (d, J =
1,8 Hz, 1H), 7,25 (dd, J= 8,1, 1,8 Hz, 1H), 7,22 (d, J = 8,1 Hz, 1H), 5,56 (t, /= 57.1 Hz,
1H), 2,37 (s, 3H), 1,40 (dt, J= 15,0, 1,2 Hz, 1H), 1,32 (d, /= 15,1 Hz, 1H), -0,14 (s, 9H).
Bueée 2. 2-Clo-4-(3,3-difloprop-1-en-2-yl)-1-metylbenzen

Cl

F

Thém tirng giot trimetylsilyl triflometansulfonat (1,2 mL, 6,7 mmol) vao dung dich
chira 2-(3-c10-4-mety1pheny1)-1,1-diﬂo-3-(trimetylsilyl)propan-2-ol (13 g, 45 mmol) trong
DCM (220 mL) & 0 °C. Khudy hdn hop nay trong 10 phut & 0 °C, sau d6 @& hdn hop 4m
1én dén nhiét @6 moi trudng va khudy trong 1,5 gio. Ngam binh cAu phan Ung trong bé
nuée va thém dung dich NaHCOs bdo hoa (120 mL) vao. Chiét hdn hop nay biang MTBE
(180 mL). Tach 16p nude va chiét tiép bang MTBE (3 x 60 mL). Rua cac chét chiét hitu co
da dugce gop lai 13n luot bang dung dich NaHCOsbdo hoa (120 mL), nuge (120 mL) va
nudc mubdi (140 mL), 1am kho trén NazSOq, loc va cd dac. Tinh ché san phim thong qua
séc ky cot nhanh, rira gidi bang hexan 100% thu dugc hop chét néu tai d& muc (8,3 g, 92%).
'H NMR (400 MHz, CDCl3) § 7,47 (d, J= 1,7 Hz, 1H), 7,28 (dd,J=8,1,1,9 Hz, 1H), 7,23
(d, J= 8,0 Hz, 1H), 6,35 (t, J= 55,2 Hz, 1H), 5,72 (t, J=1,9 Hz, 1H), 5,66 (t, J=2,3 Hz,
1H), 2,39 (s, 3H). PF{'H} NMR (376 MHz, CDCl3) & -113,19 (s).
Bucc 3. 2-(3-Clo-4-metylphenyl)-3,3-diﬂopropan-],2-diol (dwoc lam giau trong mot chat
dong phan doi anh)

Cl
F OH
F OH

Thém dung dich chira 2-clo-4-(3,3-difloprop-1-en-2-yl)-1-metylbenzen (4,8 g, 24
mmol) trong tert-butanol (64 mL) vao thé huyén phi chita AD-mix-a. (33 g, 72 mmol,
Aldrich #392758) trong nuée (63 mL) ¢ 0 °C. Sau d6, khudy hdn hop nay ¢ 3 °C trong 3
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ngay. Thém natri sulfit (10 g) vao, va khuéy hdn hop thu dugc trong 10 phut. Loai b6 dung
mdi trong chdn khéng, va cho phan cin phén bd pha gitta nuée va EtOAc. Téch cac 16p
ndy va chiét 16p nu6c bing hai phan EtOAc nira. Lam kho céc dich chiét da dugc gop lai
trén Na,SOs, loc va ¢d. Tinh ché thong qua sic ky cot nhanh, rira giai véi gradien EtOAc
0-40% trong hexan, thu duoc hop chét néu tai d& muc (5,0 g, 89%). San pham nay dugc
cho 13 dugc lam giau trong chét ddng phén (S) (xem Nguyén Iy ctia hoa hoc 1ap thé & trén).
'H NMR (400 MHz, CDCls) 3 7,56 (d, J= 1,8 Hz, 1H), 7,32 (dd,J=38,1,1,7 Hz, 1H), 7,28
(d, J= 8,0 Hz, 1H), 5,91 (t, J= 55,8 Hz, 1H), 4,22 — 4,16 (m, 1H), 3,88 — 3,81 (m, 1H),
3,31 (s, 1H), 2,40 (s, 3H), 1,92 (t, J= 6,4 Hz, 1H). YE{TH} NMR (376 MHz, CDCl3) & -
128,19 (d, J=284,2 Hz), -132,47 (d, Jr.r = 284,2 Hz).

Buéc 4. 3,3-Diflo-2-(4-metyl-3-(4,4,5,5-tetrametyl-1, 3,2-dioxaborolan-2-
yl)phenyl)propan-1,2-diol (dwoc lam giau trong mét chét dong phdn doi anh)

Q\O
1
B

O/

F OH
. OH

Gia nhiét hdn hgp da khur khi gdm 2-(3-clo-4-metylphenyl)-3,3-diflopropan-1,2-
diol (tr Budc 3, duge cho 1a duoc lam giau trong chit ddng phén d6i anh (S), 2,4 g, 10
mmol), bis(pinacolato)diboron (7,7 g, 30 mmol), kali axetat (6,0 g, 61 mmol), Pdx(dba)s
(0,46 g, 0,51 mmol) va 2-dixyclohexylphosphino-Z',4',6'-tri-iso-pr0py1—1,1'—bipheny1 (0,97
g, 2,0 mmol) trong dioxan (80 mL) trong lo kin & 120 °C trong 3,5 gio. Sau khi 1am ngudi,
pha lodng hdn hop phén tng véi EtOAc, loc qua Celite®, va cd. Tinh ché san phdm thong
qua sic ky cot nhanh, rira giai voi gradien EtOAc 0-40% trong hexan, thu dugc hop chét
néu tai d& muc, hop chét nay dugc st dung ma khong can tinh ché tiép trong Budge 5. Higu
suét ly thuyét dugc gia dinh. LCMS cho C16H27BFaNO4 (M+NH4)": m/z = 346,2, tim duoc:
346,2.
Buoc 5. 2—(3—(5—Amin0—6—clopyrazin—2—yl)—4—metylphenyl)-.?,3-dz'ﬂopropan-1,2—diol (chdt
dong phan déi anh riéng 1é dwoc tdch, dgce cho la chét dong phan (S))
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FOH

Thém 5-brom-3-clopyrazin-2-amin (2,3 g, 11 mmol, Ark Pharm #AK-25099), 3,3-
diflo-2-(4-metyl-3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)propan-1,2-diol
(tir Bude 4, dugc cho 13 dugc 1am gidu trong chat dong phan d6i anh (S), 3,3 g, 10 mmol),
va dioxan (100 mL) vao binh cu dugc trang bi bd ngung hoi luu. Thém dung dich natri
cacbonat (30 mL, 30 mmol) va san pham cong PdCL (dppf)-CH2Cl2 (0,41 g, 0,51 mmol)
va0, va hdn hgp duge phun N trong 2 phit. Gia nhiét hén hgp phan tng dén 100 °C trong
1 gio. Sau khi 1am ngudi dén nhiét d6 trong phong, thém dung dich NH4CI (100 mL) vao.
Khudy h3n hop phan tmg trong 30 phut va chiét bing EtOAc (3 1an). Lam khd cac dich
chiét hitu co da duogc gdp lai trén MgSOy, loc, va ¢b. Tinh ché san phdm thong qua sic ky
cot nhanh, rira giai v6i gradien EtOAc 0-70% trong hexan, thu duoc hop chét néu tai deé
muc. Tach cac chét ddng phan d6i anh thong qua HPLC khong d6i xmg (Phenomenex Lux
Amylose-1, 21,2 x 250 mm, 5 pM, nap: 128 mg trong 2,8 mL EtOH, rira giai bang EtOH
45% trong hexan voi tdc @6 20 mL/phut). Thoi gian luu cta pic 1: 8,3 phut, Thoi gian luu
clia pic 2: 13,7 phut. Pic 1 12 chit dong d6i anh chinh va dugc sir dung trong Bude 6 (1,1
g, 33%). Pic 1 dugc cho 1a chit ddng phan d6i anh (S) (xem Nguyén ly cta héa hoc lap thé
& trén). LCMS cho C14H15CIF2N302 (M+H)*: monoisotopic m/z = 330,1, tim duoc: 330,1.
Budc 6. Axit 3-Amino-6-(5-(1,1-diflo-2, 3-dihydroxypropan-2-yl)-2-metylphenyl)pyrazin-
2-carboxylic (chét dong phdn déi anh riéng 1é dugc diéu ché)

HoN. N
o \N I
OH
F OH
£ OH

Xt ly dung dich chta 2-(3-(5-amino-6-clopyrazin-2-yl)-4-mety1phenyl)-3,3-
diflopropan-1,2-diol (Pic 1 tir Budc 5, duge cho 1a chét ddng phén dbi anh (S), 1,1 g, 3,3
mmol) trong etanol (44 mL) v&i trietylamin (1,9 mL, 13 mmol) va san phim cong
PdCly(dppf)-CH2Cls (0,27 g, 0,33 mmol). Suc cacbon monoxit qua hdn hgp nay va gia
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nhiét phan tng & 75 °C trong moi truong khi CO trong 2,5 gio. Sau khi lam ngudi dén nhiét
do trong phong, loai bé dung moi trong chdn khong. Tinh ché san phdm thong qua sic ky
cot nhanh, ria gidi voi gradien EtOAc 0-70% trong hexan, thu dugce etyl 3-amino-6-(5-
(1, 1-diﬂo-2,3-dihydroxypropan-2-yl)-2-mety1phenyl)pyrazin-2-carboxylat (1,0 g). LCMS
cho C17H20FaN304 (M+H)': m/z =368, 1, tim dugc: 368,1.

Thém dung dich chira lithi hydroxit (0,40 g, 17 mmol) trong nudc (22 mL) vao dung
dich chua etyl 3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-
metylphenyl)pyrazin-2-carboxylat (1,0 g, 2,7 mmol) trong MeOH (22 mL). Khudy hén hop
phan g trong 1,5 gio va loai bé metanol frong chdn khéng. Axit hoa hdn hop nude dén
pH = 3 bing cach thém HCI 1,0 N vao, 1am bao hoa bang NaCl, va chiét bang EtOAc (4
14n). Lam kho céac dich chiét hitu co da dugc gop lai trén NaxSOs, loc va ¢d thu dugce hop
chét néu tai d muc, san phdm nay dugc sir dung ma khong can tinh ché tiép (1,0 g, 88%).
LCMS cho CisH1sFaN304 (M+H)*: m/z = 340,1, tim dugc: 340,1.

Bude 7. 3-Amino-N-(4-xyanobixyclo[2.1.1]hexan-1-y])-6-(5-(1,1 -diflo-2,3-
dihydroxypropan-2-yl)-2-metylphenyl ) pyrazin-2-carboxamit (chat déng phan doi anh
riéng lé duoc diéu ché)

Thém HATU (1,5 g, 4,0 mmol) va N,N-diisopropyletylamin (2,2 mL, 12 mmol) vao
dung dich chia  axit 3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-
metylphenyl)pyrazin-2-carboxylic (tir Bugc 6, dugc cho 13 chit ddng phan dbi anh (S), 1,0
g, 2,9 mmol) trong DMF (31 mL). Thém 4-aminobixyclo[2.1.1]hexan-1-carbonitril, mudi
HCI (0,59 g, 3,7 mmol, tir Vi du 40, Buéc 3) vao hon hop nay. Khudy hdn hop phan tng
trong 30 phut va pha loang hdn hgp nay bang EtOAc. Rira dung dich hitu co bang nuéc (2
14n). Chiét cac 16p nudc di duge gop lai bang EtOAc (2 14n). Rira cac dich chiét hitu co da
duoc gop lai bang nudce mudi, lam kho trén natri sulfat, loc va c6. Tinh ché san phdm thong
qua sic ky cot nhanh, rira giai v6i gradien EtOAc 0-70% trong hexan, thu dugc diu mau
vang (1,1 g). Tinh ché san pham nay qua HPLC-MS didu ché (pH 10) va dong khd dé thu
duoc hop chét d& muc (0,68 g, 50%). San pham dugc cho 1a chit ddng phan dbi anh (S)
(xem co s6 ly luén hoa lap thé & rén). LCMS cho C22H24F2Ns503 (M+H)": m/z = 444,2,
tim dwoc: 444,2. "H NMR (500 MHz, DMSO-de) 8 8,92 (s, 1H), 8,35 (s, 1H), 7,57 (br s,
2H), 7,53 (d, J= 1,9 Hz, 1H), 7,45 (dd, J = 8,0, 1,9 Hz, 1H), 7,28 (d, J = 8,0 Hz, 1H), 6,19
(t, J = 55,6 Hz, 1H), 5,80 (s, 1H), 5,08 (s, 1H), 3,77 (d, J= 11,2 Hz, 1H), 3,68 (d, /= 11,0

Hz, 1H), 2,35 — 2,33 (m, 2H), 2,32 (s, 3H), 2,05 — 1,99 (m, 2H), 1,97 = 1,95 (m, 2H), 1,95
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_ 1,90 (m, 2H). °F NMR (470 MHz, DMSO-dq) 8 -129,72 (dd, J=277,3, 55,1 Hz), -134,28
(dd, J=277.4, 56,1 Hz).

Vi du A. Thir nghiém ELISA RPS6 THP-1

P& do Protein Ribosom dugc phosphoryl hoa S6 (RPS6) trong dich dung giai té bao,
té bao THP-1 (Bénh bach cdu don bao clp tinh & ngudi) duge mua tir hang ATCC
(Manassas, VA) va nudi trong RPMI véi FBS 10% (Gibco/Life Technology, Carlsbad,
CA). Péi véi thir nghiém nay, céc té bao THP-1 duge nudi trong RPMI khong dugc cung
cap huyét thanh qua dém, sau d6 dugc dan mong trong RPMI (2x10° té bao/ giéng 90 pL)
vao cic dia da xir ly dé nudi cAy md day phing 96 giéng (Corning, Corning, NY), v&i sy
c6 mit hodc khong c6 mit ciia mot khoang ndng do6 cla cac hop chét thir nghiém. Cac dia
phu duge U trong 2 gid & 37 °C, CO2 5% sau d6 khong dugc xtt ly hodc duge xu Iy voi
MCP-1 10 nM (MYBioSource, San Diego, CA) trong 15 phit & 37 °C, CO2 5%. Céc dia
duoc Iy thm & the do 1600 vong/phut va dich ndi duge loai bo. Té bao dugc 1am dung giai
trong dém dung giai (Cell Signaling, , Danvers, MA) véi chat e ché Proteaza
(Calbiochem/EMD, Germany), PMSF (Sigma, St Louis MO), HALTS (Thermo Fisher,
Rockford, IL) trong 30 phut trén nudc da uét. Dich dung giai té bao dugc lam dong lanh &
-80 °C truéc khi thir nghiém. Céc dich dung giai dugc thir nghiém trong thr nghiém ELISA
Phospho-RPS6 Nguoi/Chudt nhét/Chudt cong (R & D Systems, Inc. Minn, MN). Bia duge
do bang cac st dung dAu doc vi dia (SpectraMax M5 - Molecular Devices, LLC Sunnyvale,
CA) dugc dit & bude song 450 nm budce song hiéu chinh 12 540. Xéc dinh ICso bang cach
chinh hop duong cong phan trim Gc ché ciia chét trc ché so véi logarit cua ndng d6 chat

tic ché bing phan mém GraphPad Prism 5.0.

Vi du B. Thir nghi¢m lan cin nhip nhay PI3K-y

Vat liéu: [y-**PJATP (10 mCi/mL) va céc hat nhép nhay SPA YSi Agglutinin mam
lda mi (WGA) dugc mua tir hang Perkin Elmer (Waltham, MA). Co chét lipit kinaza, D-
myo-Phosphatidylinositol 4,5-bisphosphat (PtdIns (4,5) P2) D (+)-sn-1,2-di-O-
octanoylglyxeryl, 3-O-photpho da lién két (PIP2), CAS 204858-53-7, dwgc mua tlr Echelon
Biosciences (Salt Lake City, UT). Protein nguoi tai td hop PI3Ky (p110y) dugc mua tur
hang Life technology (Grand Island, NY ). ATP, MgCl ., DTT, EDTA, MOPS va CHAPS

duge mua tir hang Sigma Aldrich (St. Louis, MO).
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Phan ing kinaza dugc tién hanh trong dia mau tring 384 giéng lam tir polystyren
Greiner Bio-one cua hang Thermo Fisher Scientific v6i thé tich cudi 1a 25 pL. Céc chat G
ché dAu tién dugc pha lodng theo bac trong DMSO va dugc thém vao cac giéng cua dia
truée khi bd sung céc thanh phén phan tmg khac vao. Nong do cudi cia DMSO trong thir
nghiém nay 14 2%. Thir nghiém PI3Ky dugc thyuc hién & nhiét do trong phong trong MOPS
20 mM, pH 6,7, MgCl> 10 mM, DTT 5 mM va CHAPS 0,03 %. Cac phéan tmg dugc bat
dAu bang cach bd sung ATP vio, hdn hop phan ing cudi bao gdm PIP2 20 pM, ATP 2 pM,
[y-33P] ATP 0,5 uCi, PI3Ky 13 nM. Céc phan tmg dugc 0 trong 120 phit va két thiic phan
g bang cach thém 40 pL hat SPA dugc lam huyén phi trong dém dap t4t phan Gng: kali
photphat 163 mM pH 7.8, glyxerol 20 %, EDTA 25 mM. Ndng d6 cudi ciia hat SPA 1 1,0
mg/mL. Sau khi dong kin thm, céc tAm dugc lic qua dém & nhiét do trong phong va ly tam
& tbc do 1500 vong/phit trong 10 phit, hoat tinh phong xa ctia san phim nay dugc xac
dinh bang cich dém nhip nhay trén may Topcount (Perkin — Elmer). Viéc xé4c dinh ICso
dwoc thue hién bang cach chinh hop duong cong cua phén trim hoat tinh dbi ching dung

moi so véi logarit cua nbéng do chét e ché bing phan mém GraphPad Prism 6.0.

Vi du C. Thir nghiém d¢ lin cin nhap nhay PI3K$

vat liéu: [y-**P]JATP (10 mCi/mL) va céc hat nhip nhay SPA YSi Agglutinin mdm
laa mi (WGA) dugc mua tir Perkin Elmer (Waltham, MA). Co chét lipit kinaza, D-myo-
Phosphatidylinositol 4,5-bisphosphat (PtdIns(4,5)P2)D(+)-sn-1,2-di-O-0ctanoylglyxeryl,
3-O-photpho da lién két (PIP2), CAS 204858-53-7, dugc mua tir Echelon Biosciences (Salt
Lake City, UT). Protein ngui tai t6 hop PI3KS (p1108 /p85a) duge mua tir Eurofins (St
Charles, MO). ATP, MgCl, DTT, EDTA, MOPS va CHAPS dugc mua tir Sigma Aldrich
(St. Louis, MO).

Phan ung kinaza dugc tién hanh trong dia mau tring 384 giéng 1am tr polystyren
Greiner Bio-one cta hang Thermo Fisher Scientific vdi thé tich cudi 12 25 pL. Céc chét trc
ché dAu tién dugc pha lodng theo bac trong DMSO va dugce thém vao cac giéng ctia dia
truée khi bd sung céc thanh phan phan tmg khac vao. Nodng d6 cudi cia DMSO trong thir
nghiém nay 1a 2%. Thir nghiém PI3K$ duge thuc Lién & nhiét do trong phong trong MOPS
20 mM, pH 6,7, MgCl, 10 mM, DTT 5 mM va CHAPS 0,03 %. Cac phan img dugc bat
dAu bang cach bd sung ATP vao, hdn hop phéan tmg cubi bao gdbm PIP2 20 pM, ATP 2 pM,

[y->*P] ATP 0,5 pCi, PI3K3 3,4 nM. Céc phéan Gmg dugc U trong 120 phit va két thuc phan
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{mg bing cach thém 40 pL hat SPA dugc 1am huyén phu trong dém dap t&t phan tmg: kali
photphat 163 mM pH 7,8, glyxerol 20 %, EDTA 25 mM. Néng do cudi cia hat SPA 12 1,0

mg/mL. Sau khi déng kin tdm, cac tm dugc lac qua dém & nhiét dd trong phong va ly tam

& toc dd 1500 vong/phut trong 10 phit, hoat tinh phéng xa ctia san phim nay dugc xac

dinh bing cach dém nhép nhay trén may Topcount (PerkinElmer). ICso duoc xéac dinh bang

cach chinh hop dudng cong phén trim hoat tinh dbi ching dung mdi so véi logarit cia

ndng do chét ke ché bang phin mém GraphPad Prism 6.0.

Cac hgp chit cta cac Vi du da duge thir nghiém trong cac thir nghiém dugc mo ta

trong Vi du A, B va C va dugc phat hién c6 cac gid tri ICso dugc trinh bay trong Bang A.

Bang A
Vidu PI3KYy PI3KS PI3Ky THP1_RPS6_ELISA
S ICso (nM) ICso (nM) ICso (nM)
la + + #
1b ++ + NA
2 + + #
3 + + #
4 + + #
5 + + #
6 + + #
7 + + #
9 + + #
10 + + #
11 + + #
12 + + #
13 + + #
14 + + #
15 + + #H#
16 + + #
17 + + #
18 + + #
19 + ++ ##
20 + ++ NA
21 + + #
22 + ++ #
23 + ++ #H#
24 + ++ #i
25 + ++ NA
26 + + #
27 + ++ #
28 + ++ #
29 + + #

196



52350 197/218

Vi du PI3Ky PI3KS PI3Ky THP1_RPS6_ELISA
S6 ICso (nM) ICs0 (M) ICs0 (nM)
30 + + #
31 + e #
32 + + #
33 + - #
34 + + #
35 + - #
36 + - #
37 - - #
38 + -+ i
39 + +++ ##
40 + + #
41 + + #
42 + + #
43 + ++ #
44 - + #
45 + +4++ #H#
46 + + #
47 + + #
48 + + #

+ dung dé chi ICso < 100 nM; ++ diing @& chi ICs0 < 500 nM; +++ ding dé chi ICsp <
2000 nM; ++++ ding dé chi ICso > 2000 nM.

# ding dé chi ICsp <100 nM; ## dung dé chi ICso < 500 nM; ### ding dé chi ICso < 1000
nM; #### dung dé chi ICso > 1000 nM.

NA ding dé chi dit liéu khong x4c dinh.

Céc cai bién khac nhau theo sang ché, ngoai nhing céi bién duge mo ta & day, s&
duogc thiy 1o d6i voi nhitng ngudi c6 trinh d6 trung binh trong linh vuc tir phdn md ta &
trén. Nhitng cai bién nhu vay cling duge du dinh 1a nam trong pham vi ciia cac yéu cAu bao
ho kém theo. Mdi tai liéu tham khao, bao gdm tat ca cac bing sdng ché, don ding ky sang
ché va céc tai liéu cong bd, dugc trich dan trong don dang ky nay dugc dua toan bo vao

day bang céach vién dan.
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YEU CAU BAO HQ
1. Hop chit c6 Cong thirc (I):
RS Ny NH,
X
R4 | NS X1 R2
R® <

HO——R®
HO—T—R?
R® @

hodc mubi duge dung cia ching; trong do:

X!1a N hoic CR};

R! duoc chon tir H, D, halo, Ci.s alkyl, Ci-6 alkoxy, Ca-6 alkenyl, Ca.¢ alkynyl,
C1.6 haloalkyl, Ci.¢ haloalkoxy, CN, OH, va NHy;

R? 1a C(O)NR°'RY;

R3, R* va R’ mdi nhém doc 1ap dwoc chon tir H, D, halo, CN, OH, C1.6 alkyl, Ci.
¢ haloalkyl, C2. alkenyl, Ca.s alkynyl, Ci. alkoxy, C1.6 haloalkoxy, xyano-Ci.s alkyl,
HO-C1.6 alkyl, Ci.6 alkoxy-Ci-s alkyl, Cs- xycloalkyl, amino, Ci-¢ alkylamino, di(Ci6
alkyl)amino, va C(O)NR°RY, trong d6 Ci.6 alkyl tuy y duge thé bang 1, 2, 3, 4, 5, hodc
6 D;

RS, R7 va R® mbi nhoém doc 14p duge chon tir H, D, Ci-6 alkyl, Ci-¢ haloalkyl, Ca-
¢ alkenyl, Ca.s alkynyl, Ce10 aryl, Cs-1o xycloalkyl, heteroaryl c¢6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci.s alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci-6 alkyl-, (heteroxycloalkyl c6 4-10 canh)-C1.¢ alkyl-,
C(O)R™, C(O)NR®R®, C(O)NR%(OR®), C(O)OR?, C(=NR®)R", C(=NOH)R™,
C(=NCN)R™, va C(=NR*)NR*R®, trong d6 Ci.s alkyl, C2-6 alkenyl, Cz.¢ alkynyl, Ce-
10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs-10
aryl-C1.6 alkyl-, Cs-10 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cta R, R7, va R® m&i nhom tiy y dugc thé
be"mg 1,2,3,4,5,6, 7, hodc 8 nhom thé R® dugc chon mot cach doc lap; va trong do
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C1.chaloalkyl ciia RS, R7, hodc R® tiy ¥ durgc thé bang 1, 2, 3, hodc 4 nhém thé Y dugc
chon mot cach doc léap;

mdi Y ddc 1ap dugce chon tir D, halo, Ci6 alkyl, va C1.¢ haloalkyl,

hoic cac nhém thé RS va R7, ciing v&i cac nguyén tir trén vong ma ching dugc
gin vao, tao thanh Cs-10 Xycloalkyl hodc heteroxycloalkyl c6 4-7 canh, mdi nhém nay
tay ¥ duoc thé bing 1, 2, 3, hodc 4 nhém thé R® duge chon mdt cach doc 14p;

hodc cac nhém thé R7 va R, cling véi cac nguyén tir trén vong ma ching dugce
gin vao, tao thanh Cs.1o Xycloalkyl hodc heteroxycloalkyl c¢6 4-7 canh, mdi nhém nay
tuy y dugce thé bﬁng 1,2, 3, hoac 4 nhém thé RB duogc chon mot cach doc lap;

R® va RY mdi nhém doc 1ap dugc chon tir H, Cis alkyl, Ci.¢ haloalkyl, Ca-
alkenyl, Cas alkynyl, Cei0 aryl, Css xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Cis alkyl-, Csz xycloalkyl-Ci¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-,
trong d6 Ci.6 alkyl, C2 alkenyl, C2.6 alkynyl, Cs-10 aryl, C3.7 xycloalkyl, heteroaryl c6
5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-, C3.7 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-
alkyl- ciia R® va RY, mdi nhom tiry ¥ duge thé bang 1,2, 3, 4, 5, 6, 7, hodc 8 nhom thé
RM dugce chon mot cach doc lap;

mdi R¢! va RY ddc 14p duoc chon tir H, Ci- alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl,
Ca-¢ alkynyl, Cs-10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.
10 xycloalkyl-C1.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6
4-10 canh)-C1.6 alkyl-, trong d6 Ci- alkyl, C2-6 alkenyl, Ca.¢ alkynyl, Cs.10 xycloalkyl,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, Cs.10 xycloalkyl-Cis alkyl-,
(heteroaryl c6 5-10 canh)-Ci¢alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Cis alkyl- cua
R®! va RY mdi nhém tiy y dwoc thé bang 1, 2, 3, 4, 5, 6, 7, hodc 8 nhom thé RA dugc
chon mdt cach doc 1ap;

hoic, bt ky R°! va RY, duoc gin vao cing mdt nguyén tir N, cing vGi nguyén

ti N ma ching duoc gén vao, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hoac 7 canh,
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trong d6 nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh nay tuy y duoc thé b%mg 1,2,
3,4, 5, 6,7, hoic 8 nhém thé RA dugce chon mét cach doc 1ép;

mdi RS, RY, R, va R® doc 1ap duge chon tir H, Ci6 alkyl, Cishaloalkyl, Cz-6
alkenyl, Cz¢ alkynyl, Ce10 aryl, Cs-i0 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-,
trong d6 Ci.6 alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6
5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.s alkyl-, Cs-10 xycloalkyl-Ci.¢
alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6
alkyl- cia R, R", R, va R® mdi nhém tiry y dugc thé bang 1,2, 3, 4, 5,6, 7, hodc 8
nhém thé RB dugc chon mdt cach ddc 14p;

hoic, R va RS bat ky, dugc gan vao cing mdt nguyén tir N, cing vdi nguyén
tr N ma chung dugc gén vdo, tao thanh nhom heteroaryl c6 5 hodc 6 canh hodc
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 5 hodc 6 canh
hodc heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé b%lng 1,2,3,4,5,6,
7, hodc 8 nhom thé R® duge chon mdt cach doc 1ap;

mdi RS doc 1ap dugce chon tir H, OH, CN, C1.6 alkyl, C1.s alkoxy, Ci-¢ haloalkyl,
C1.¢ haloalkoxy, Ca.¢ alkenyl, Ca. alkynyl, Ce-10 aryl, C3-10 xycloalkyl, heteroaryl c6 5-
10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs.10 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6
alkyl-;

mdi RA doc 1ap duge chon tir D, halo, Ci-6 alkyl, Ci-6 haloalkyl, C2-¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6
4-10 canh, Ce.10 aryl-Ci.¢ alkyl-, C3.7xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-
C1.6 alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NOz, OR*, SR*,
NHOR#, C(O)R™, C(O)NR*“R%, C(O)NR%(ORY), C(O)OR™, OC(O)R™,
OC(O)NR%R%, NR*R%, NRUNRRY, NR4C(O)RY, NR*C(O)OR*,
NRC(O)NR¥“R#, C(=NR*)R"™, C(=NOH)R™, C(=NCN)R"™, C(=NR*)NR*R%,
NR4C(=NR*)NR*“R%, NRC(=NR*)R™, NR*C(=NOH)NR*R%,
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NRC(=NCN)NR*R¥, NR**S(O)R™, NRS(O)NRR%, NR*S(0).R™,
NRS(0);NR#R#, S(O)R”, S(O)NR*R¥, S(0)R™, S(0);NR*R%,
OS(O)(=NR*)R"*, OS(0).R™, SFs, P(O)R™R#*, OP(O)(ORM)(OR™),
P(O)(OR™)(OR™), va BRHR¥, trong d6 C1.6 alkyl, C2.6 alkenyl, C2-6 alkynyl, Ce-10
aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10
aryl-Ci.¢ alkyl-, Cs.7 xycloalkyl-C1. alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cia RA tuy y dugce thé bang 1,2, 3, 4, 5, 6,
7, hoic 8 nhom thé RP duge chon mot cach doc 1ap;

mdi RB ddc 1ap dugc chon tir D, halo, Ci.6 alkyl, Ci.¢ haloalkyl, Cz.¢ alkenyl,
Ca-s alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl co
4-10 canh, Ce.10 aryl-C1.¢ alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-
C1.6 alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-, CN, NOz, OR%, SR2,
NHOR®, C(O)R"2, C(O)NR“R%, C(O)NR(OR?), C(O)OR®, OC(O)R™,
OC(O)NR“R%, NR*2R%, NRENRZR2, NR2C(0)RY2, NR2C(O)OR®,
NR2C(O)NR®R®, C(=NR*)R", C(=NOH)R"?, C(=NCN)R", C(=NR2)NRR%,
NR2C(=NR?)NR2R%, NRC(=NR)R", NRC(=NOH)NR®R%,
NR2C(=NCN)NRR%, NRZS(0)R"2, NR2S(O)NR2R%, NR2§(0)R",
NR2§(0)NR?R%, S(O)R"2, S(O)NRR%, S(0).R™, S(0),NR*2R%,
OS(0)(=NR%)R"?, OS(0).R", SFs, P(O)RR2, OP(O)(OR™)(OR®),
P(0)(OR™)(OR™), va BRR¥, trong d6 C1.6 alkyl, Cz.6 alkenyl, Ca-6 alkynyl, Cs.10
aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10
aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci. alkyl-, (heteroaryl c6 5-10 canh)-Ci alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl- cia R® tily ¥ dugc thé bang 1, 2,3, 4, 5, 6,
7, hodc 8 nhom thé RM duge chon mét cach dde 1ap;

mdi R2, R®2, R%2, va R® doc 1ap dugce chon tir H, Ci6 alkyl, Ci-6 haloalkyl, Ca-6
alkenyl, Czs alkynyl, Ce.10 aryl, Cs. xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, C3.7 xycloalkyl-Ci-6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci- alkyl-,
trong d6 Ci.6 alkyl, Ca-6 alkenyl, C2-6 alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl cé
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5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci. alkyl-, Cs.7 xycloalkyl-Ci.6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.
alkyl- ciia R, R2, R, va R mdi nhém tlty ¥ duoc thé bing 1,2,3,4, 5,6, 7, hoic 8
nhém thé RM duge chon mot cach doc lap;

hoic, R va R% bt ky dugc gin vao cung mdt nguyén tr N, cung v6i nguyén
t¢ N ma chiung dugc gén vao, tao thanh nhém heteroaryl c6 5 hodc 6 canh hoac
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh
hoic heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé b%mg 1,2,3,4,5,6,
7, hodc 8 nhom thé RM duge chon mét cach doc 1ap;

mdi R? doc 1ap dugce chon tir H, OH, CN, Ci- alkyl, Ci-¢ alkoxy, C1-¢ haloalkyl,
C1.¢ haloalkoxy, Ca.6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-7 xycloalkyl, heteroaryl c6 5-
10 canh, heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci-6 alkyl-, Cs.7xycloalkyl-Ci-¢ alkyl-
, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-;

mdi R va R doc 1ap duge chon tir H, Ci6 alkyl, Ci¢ alkoxy, Ci-¢ haloalkyl,
C1.¢ haloalkoxy, Ca6 alkenyl, Ca-s alkynyl, Ce.10 aryl, C37 xycloalkyl, heteroaryl c6 5-
10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-
, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Cy.s alkyl-;

mdi R12 va Ri2 doc 1ap duge chon tir H, Ci6 alkyl, Ci- haloalkyl, Cs.¢ alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-
10 canh, Cs.10 aryl-Ci. alkyl-, C3.7 xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci-
s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-;

mdi Ri2 va R¥ doc 1ap duogc chon tir OH, Ci.¢ alkoxy, va Ci.s haloalkoxy;

hoic Ri2 va R®2 bt ky dugc gén vao ciing mt nguyén tir B, cling v6i nguyén tir
B ma ching duogc gin vao, tao thanh nhém heteroxycloalkyl ¢6 5 hodc 6 canh tuy y
duoc thé bing 1, 2, 3, hodc 4 nhom thé ddc 14p dugc chon tir Ci6 alkyl va Ci.s haloalkyl;

mdi R, RP*, R, va R¥ doc lap dugc chon tir H, Ci.6 alkyl, Ci-6 haloalkyl, C2-
alkenyl, Cas alkynyl, Ce1o aryl, Cs7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci6 alkyl-, Cs.7 xycloalkyl-Ci-6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-,
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trong d6 Ci. alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6
5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci- alkyl-, Cs.7 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-
alkyl- cia R, R* R*, va R mdi nhém tiry y dugc the bing 1,2,3,4, 5,6, 7, hodc 8
nhom thé RP duge chon mot cach ddc 1ap;

hoiic, R* va R% bét ky dugc gan vao cung mdt nguyén tir N, cing v6i nguyén
t¢ N ma chung duogc gén vao, tao thanh nhém heteroaryl c6 5 hodc 6 canh hodc
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl c6 5 hodc 6 canh
hodc heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bang 1,2, 3,4, 5, 6,
7, hodc 8 nhom thé RP dugc chon mot cach doc 1ap;

mdi R doc 1ap dugc chon tir H, OH, CN, Ci alkyl, C1- alkoxy, Ci.¢ haloalkyl,
C1.¢ haloalkoxy, Ca. alkenyl, Ca.6 alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 3-
10 canh, heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-
, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R® va Re* doc lap duoc chon tir H, Ci alkyl, Ci-¢ alkoxy, Ci.¢haloalkyl,
C1.6 haloalkoxy, Ca- alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 3-
10 canh, heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Cis alkyl-, C3-7 xycloalkyl-Ci.¢ alkyl-
, (heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi RM va R¥ ddc lap duoc chon tir H, Cis alkyl, Ci.¢ haloalkyl, Ca.s alkenyl,
Ca.6 alkynyl, Cs-10 aryl, Cs.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-
10 canh, Cs.10 aryl-Ci alkyl-, C3.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci.
¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Cis alkyl-;

mdi Ri* va R¥ doc 1ap duge chon tir OH, Ci.6 alkoxy, va Ci.¢ haloalkoxy;

hoic bit ky R va R¥ dugc gén vao cing mot nguyén tir B, cing v6i nguyén tr
B ma ching dugc gin vao, tao thanh nhom heteroxycloalkyl c6 5 hoac 6 canh tuy y
duge thé bang 1, 2, 3, hodc 4 nhém thé doc 1ap dugc chon tir Ci alkyl va Ci-6 haloalkyl;

mdi RP ddc 1ap duge chon tir H, D, halo, Ci-6 alkyl, C1.¢ haloalkyl, Ca-6
alkenyl, Ca.¢ alkynyl, Ce.10 aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-, Cs.7 xycloalkyl-Ci.¢ alkyl-,
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(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN,
NO,, OR®, SR®, NHOR®, C(O)RY, C(O)NR*R®, C(O)NR®(OR), C(O)OR?,
OC(O)R?, OC(O)NR*R%, NR“R®, NRSNRSRE, NRC(O)RY, NR®C(O)OR®,
NRSC(O)NRSRE, C(=NR*)R, C(=NOH)R, C(=NCN)R", C(=NR®)NR*R%,
NRcSC(zNReS)NRcSRdS’ NRSC(=NRE)RY, NRC(=NOH)NR“RY,
NRSC(=NCN)NRR%, NR¥S(O)R>, NR® S(O)NRSR%, NRS(0)R,
NR®SS(0),NRSR%E, S(O)R”, S(O)NR®R®, S(0)2R%, S(O)NR*R%,
OS(O)(=NR%)R"*, OS(0)R", SFs, P(O)RBRE, OP(O)(ORM)(ORY),
P(O)(OR™)(OR'), va BRIRY, trong d6 Ci.s alkyl, Ca.6 alkenyl, C2.¢ alkynyl, Ce-10
aryl, Cs.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10
aryl-C1.6 alkyl-, Cs.7 xycloalkyl-C1.6 alkyl-, (heteroaryl ¢ 5-10 canh)-Ci¢ alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-C1¢ alkyl- cia R® mbi nhom tly y dugc thé bang 1,
2, 3, hodc 4 nhom thé RE duge chon mot cach doc 1ap;

mdi R, RYS, RS, va R% doc 1ap dugce chon tir H, Ci.6 alkyl, Ci.s haloalkyl, Ca-s
alkenyl, Cz¢ alkynyl, Ce.10 aryl, Css xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl ¢6 4-10 canh, Cs10 aryl-Ci alkyl-, Cs xycloalkyl-Ci-¢ alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl-,
trong d6 Ci- alkyl, Ca.6 alkenyl, Ca. alkynyl, Cé-10 aryl, C3.7 xycloalkyl, heteroaryl c6
5-10 canh, heteroxycloalkyl c6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci-6
alkyl-, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6
alkyl- ciia R®, RS, R®S, va R% mdi nhom tity ¥ dugc thé bang 1, 2, 3, hodc 4 nhom thé
RE dugce chon mdt cach doc 1ap;

hodic, R®S va R% bit ky duge gan vao cing mot nguyén tir N, cung v6i nguyén
tt N ma ching dugc gén vao, tao thanh nhém heteroaryl c6 5 hogdc 6 canh hodc
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6 nhom heteroaryl ¢6 5 hodc 6 canh
hoic heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh nay tuy y duge thé bang 1, 2, 3, hodc 4
nhém thé RE duge chon mot cach doc 1ap;

mdi Re® doc 1ap dugc chon tir H, OH, CN, Ci- alkyl, Ci.¢ alkoxy, Ci-¢ haloalkyl,
C1.¢ haloalkoxy, Cz-s alkenyl, Cz. alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-
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10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.s alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-
, (heteroaryl c6 5-10 canh)-Ci. alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi R® va R& doc 1ap dugc chon tir H, Ci alkyl, Ci.s alkoxy, Ci.¢ haloalkyl,
C1.6 haloalkoxy, Ca.6 alkenyl, Ca-s alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-
10 canh, heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci-s alkyl-, C3.7 xycloalkyl-Ci.¢ alkyl-
, (heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi RY va RIS ddc 1ap duge chon tir H, Ci6 alkyl, Ci- haloalkyl, C2.6 alkenyl,
Ca.6 alkynyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-
10 canh, Ce.10 aryl-C1.s alkyl-, C3.7xycloalkyl-Ci-¢ alkyl-, (heteroaryl c6 5-10 canh)-C;.-
s alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.¢ alkyl-;

mdi RIS va R¥ doc 1ap duoc chon tir OH, Ci.¢ alkoxy, va Ci¢ haloalkoxy;

hoic RS vaR¥ bit ky duge gin vao cing mot nguyén tir B, cung véi nguyén tir
B ma ching dugc gin vao, tao thanh nhém heteroxycloalkyl c6 5 hodc 6 canh tuy y
duoc thé bang 1, 2, 3, hoic 4 nhom thé dc 1ap dugc chon tir Ci6 alkyl va Ci-¢haloalkyl;

mdi RE doc 1ap duoc chon tir H, D, halo, C1.6 alkyl, Ci-s haloalkyl, C2.6 alkenyl,
Ca.6 alkynyl, C-10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-
10 canh, Cs.10 aryl-C1.6 alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci-
¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci. alkyl-, CN, NO2, OR?, SR*, NHOR?,
C(O)RY, C(O)NRR%, C(O)NR(OR), C(O)OR®, OC(O)R?, OC(O)NR®R%,
NRR®, ~ NRUNR®RY, NR®C(O)R™, NRC(O)OR®,  NR®C(O)NR®R®,
C(=NR)R", C(=NOH)R", C(=NCN)R", C(=NR¥)NR*R®, NRC(=NR*)NRR,
NRC(=NR6)RS, NRC(=NOH)NR*°R®, NRC(=NCN)NRR%, NR*S(O)R,
N_R°6S(O)NR°6Rd6, NRS(O)RY, NRS(0):NR*R%, S(O)RY,  S(O)NRR%,
S(O)R%,  S(O)NRRY, OS(0)(=NR®)RY, OS(O%R, SFs, P(O)RRES,
OP(O)(ORM)(OR6), P(O)(OR™)(OR®), va BRI°R¥, trong d6 Ci.6 alkyl, C2- alkenyl,
Ca.6 alkynyl, Ce-10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-
10 canh, Cs.10 aryl-Ci-¢alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci-
s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-6 alkyl- ciia RE mdi nhém tiy ¥ dugc thé
bing 1,2, 3,4, 5, 6, 7, hodc 8 nhom thé RY duge chon mot cach doc 1ap;
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m&i R?, RP, R6, va R% doc 1ap dugc chon tir H, Ci. alkyl, Cis haloalkyl, Ca-6
alkenyl, Cz alkynyl, Ce.10 aryl, Csz xycloalkyl, heteroaryl c6 5-10 canh,
heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci alkyl-, Cs.7 xycloalkyl-Ci-6 alkyl-,
(heteroaryl ¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-,
trong d6 Ci-s alkyl, Ca-s alkenyl, Ca. alkynyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl co
5-10 canh, heteroxycloalkyl c6 4-10 canh, Cs.10 aryl-Ci.¢ alkyl-, Cs.7 xycloalkyl-Ci-¢
alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-
alkyl- ciia R*, R, R, va R% mdi nhém thy ¥ duge thé bang 1,2, 3, 4, 5, 6, 7, hogc 8
nhém thé RS dugce chon mot cach doc 1ap;

hoic, R* va R% bat ky dugc gén vao cing mdt nguyén tir N, cung v6i nguyén
t¢ N ma ching dugc gin vao, tao thanh nhom heteroaryl c6 5 hodc 6 canh hoic
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 S hodc 6 canh
hoic heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bang 1,2, 3, 4, 5, 6,
7, hogc 8 nhom thé RC duge chon mét cach doc 1ép;

mdi R*® doc 1ap dugc chon tir H, OH, CN, Ci- alkyl, Ci-¢ alkoxy, Ci-¢ haloalkyl,
C1.¢ haloalkoxy, Ca-6 alkenyl, €26 alkynyl, Ce-10 aryl, Cs7 xycloalkyl, heteroaryl 6 5-
10 canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-, Cs.7xycloalkyl-Ci-s alkyl-
, (heteroaryl c¢6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl co 4-10 canh)-Ci.s alkyl-;

mdi R va R# doc 1ap dugc chon tir H, Ci.s alkyl, Ci.6 alkoxy, Ci.s haloalkyl,
C1.¢ haloalkoxy, Ca-6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-
10 canh, heteroxycloalkyl c¢6 4-10 canh, Ce-10 aryl-Ci-6 alkyl-, Cs.7xycloalkyl-Ci-¢ alkyl-
, (heteroaryl ¢6 5-10 canh)-C.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.s alkyl-;

mdi R va Ri¢ dc 1ap dugc chon tir H, Ci6 alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-
10 canh, Ce.10 aryl-C1s alkyl-, C3-7xycloalkyl-Ci-6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.
s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl-;

mdi RIS va R¥S doc 1ap dugc chon tir OH, Ci.s alkoxy, va Ci-s haloalkoxy;
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hoiic bit ky Ri6 va R¥ dugc gin vao cung mdt nguyén t B, cung véi nguyén t
B ma ching dugc gin vao, tao thanh nhém heteroxycloalkyl ¢6 5 hodc 6 canh tuy y
duoc thé bing 1, 2, 3, hoic 4 nhom thé ddc 1ap duge chon tir C1.¢ alkyl va Ci.shaloalkyl;

mdi RC doc 1ap duge chon tir H, D, halo, CN, NOy, SFs, Ci. alkyl, Ci-s alkoxy,
C 1. haloalkyl, Cz.¢ alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cs.7 xycloalkyl, heteroaryl ¢6 5-10
canh, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-Ci.¢ alkyl-, C3.7 xycloalkyl-Ci.6 alkyl-,
(heteroaryl c6 5-10 canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c¢6 4-10 canh)-Ci.¢ alkyl; va

mdi RM ddc 1ap dugce chon tir H, D, OH, NO, CN, halo, Ci.6 alkyl, Ca
alkenyl, Ca.6 alkynyl, C1.6 haloalkyl, xyano-Ci- alkyl, HO-C1. alkyl, Ci.6 alkoxy-Ci.6
alkyl, Ce-10 aryl, Cs.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10
canh, Ce.10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl, Ci-6 alkoxy, Ci-¢ haloalkoxy, amino,
C1-¢ alkylamino, di(Ci-¢ alkyl)amino, thio, Ci.6 alkylthio, Ci.¢ alkylsulfinyl, Ci-6
alkylsulfonyl, carbamyl, C1.6 alkylcarbamyl, di(Ci-6 alkyl)carbamyl, carboxy, Ci-6
alkylcarbonyl, Ci.4 alkoxycarbonyl, C1-6 alkylcarbonylamino, Ci.6 alkylsulfonylamino,
aminosulfonyl, Ci-¢ alkylaminosulfonyl, di(Ci1-s alkyl)aminosulfonyl,
aminosulfonylamino, Ci.¢ alkylaminosulfonylamino, di(Ci-s
alkyl)aminosulfonylamino, aminocarbonylamino, C1.6 alkylaminocarbonylamino, va
di(C1-¢ alkyl)aminocarbonylamino.
2. Hop chét theo diém 1, hoic mudi dugc dung cta ching, trong do R' 12 H, D hoiac
Ci-6 alkyl.
3. Hop chét theo di8m bat ky trong 36 cac diém 1 va 2, trong d6 mdi RA doc lap duoc
chon tir D, halo, Ci.6 alkyl, Ci.6 haloalkyl, C2- alkenyl, Ca.6 alkynyl, Ce-10 aryl, C3.7
xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl ¢6 4-10 canh, Cs.10 aryl-Ci-¢
alkyl-, Cs xycloalkyl-Ci alkyl-, (heteroaryl c6 5-10 canh)-Cis alkyl-,
(heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NO2, OR*, SR*, NHOR*, C(O)R™,
C(O)NR*R%, C(O)NR%(OR"), C(O)OR™, OC(O)R™, OC(O)NR*R%, NR“R%,
NR¥NR“R#, NR%C(O)RY, NR*C(O)OR¥, NR*“C(O)NR¥R#, NR*S(O)R™,
NR#S(O)NR#R#, NR“S(0)2R™, NRS(0);NR*R¥, S(O)R™, S(O)NR™R,
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S(O)R™, S(O):NR¥R¥, va OS(0):R™, trong d6 Ci.6 alkyl, Ca.s alkenyl, Ca.¢ alkynyl,
Cs-10 aryl, C3.7 xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c¢6 4-10 canh, Ce.
10 aryl-Ci.6 alkyl-, Cs.7 xycloalkyl-Ci.6 alkyl-, (heteroaryl c¢6 5-10 canh)-Ci alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cua RA mdi nhém tuy y duge thé bang 1, 2,
3,4,5,6,7,hodc 8 nhém thé RP dugc chon mdt cach ddc 14p;

mdi R*, RP*, R, va R doc 1ap duoc chon tir H, C1.s alkyl, C1.¢ haloalkyl, Ca.
alkenyl, Ca.¢ alkynyl, phenyl, Cs.7xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl
¢6 4-7 canh, phenyl-C1.¢ alkyl-, Cs.7xycloalkyl-Ci.¢ alkyl-, (heteroaryl c¢6 5-6 canh)-Ci.
s alkyl-, va (heteroxycloalkyl c6 4-7 canh)-Ci.¢ alkyl-, trong d6 Ci.6 alkyl, Ca.¢ alkenyl,
Ca.6 alkynyl, phenyl, Cs.7 xycloalkyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-7
canh, phenyl-C1.6 alkyl-, Cs.7xycloalkyl-Cy.s alkyl-, (heteroaryl c6 5-6 canh)-Ci.¢ alkyl-
,va (heteroxycloalkyl c6 4-7 canh)-Cr.¢ alkyl- cia R*, R, R*, va R% mdi nhém tuy y
duge thé bing 1,2, 3, 4, 5, 6, 7, hoac 8 nhém thé RP dugc chon mot cach ddc lap;

hodc, R* va R% bét ky dugc gin vao cing mdt nguyén tir N, cung vdi nguyén
t¢ N ma chiung duogc gén vao, tao thanh nhém heteroaryl c6 5 hodc 6 canh hodc
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, trong d6 nhém heteroaryl ¢6 5 hodc 6 canh
hoic heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé béng 1,2,3,4,5,6,
7, hodc 8 nhom thé RP duge chon mét cach doc 1ap; va

mdi RP doc 1ap dugc chon tir D, OH, NO2, CN, halo, C1-6 alkyl, Ca.¢ alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, xyano-Ci.¢ alkyl, HO-Ci-6 alkyl, C1.¢ alkoxy-Ci-6 alkyl,
C3.7xycloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, amino, C1-6 alkylamino, di(Ci-6
alkyl)amino, thio, C1-6 alkylthio, Ci-6 alkylsulfinyl, C1.¢ alkylsulfonyl, carbamyl, Ci-6
alkylcarbamyl, di(C1. alkyl)carbamyl, carboxy, C1-6 alkylcarbonyl, Ci-4
alkoxycarbonyl, Ci.¢ alkylcarbonylamino, Ci-6 alkylsulfonylamino, aminosulfonyl, Ci-
¢ alkylaminosulfonyl, di(Ci-6 alkyl)aminosulfonyl, aminosulfonylamino, Ci-¢
alkylaminosulfonylamino, di(Ci-s alkyl)aminosulfonylamino, aminocarbonylamino,
C1.6 alkylaminocarbonylamino, va di(Ci-6 alkyl)aminocarbonylamino.

4. Hop chit theo diém bt ky trong sé céc diém tir 1 dén 3, trong d6 mdi RA doc lap
duoc chon tir D, halo, Ci.6 alkyl, C1.¢ haloalkyl, CN, OR#, va NR¥R%; trong d6 Ci-6


CVH140
Textbox


52350 209/218

alkyl, Cz-s alkenyl, va Cz.¢ alkynyl cta RA mdi nhém tuy y dugc thé bang 1, 2, 3, hodc
4 nhém thé RP dugc chon mot cach doc lap;

mdi R*, R**, va R% doc lap dugce chon tir H, Ci.6 alkyl, va Ci.¢ haloalkyl, trong
d6 Cu alkyl ciia R*, R*, va R% mdi nhém tity ¥ duoc thé bang 1, 2, 3, hogc 4 nhém
thé RP duoc chon mot cach dc lap; va

mdi RP doc 1ap dugce chon tir D, OH, CN, halo, C1- alkyl, Ci-6 haloalkyl, Ci-

alkoxy, Ci-¢ haloalkoxy, amino, Ci.¢ alkylamino, va di(C1.¢ alkyl)amino.
5. Hop chit theo diém bt ky trong s cac didm 1 va 2, hodc mubi dugc dung cta ching,
trong d6 mdi R va RY! doc 1ap duge chon tir H, Ci-6 alkyl, Cz.6 alkenyl, Cz-¢ alkynyl,
C3.10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-, Cs-10 Xycloalkyl-
C1.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci.6 alkyl-, va (heteroxycloalkyl c6 4-10 canh)-
Cis alkyl-, trong d6 Cis alkyl, Cae alkenyl, Cae alkynyl, Cs.io xycloalkyl,
heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Cis alkyl-, Cs-10 xycloalkyl-Ci.6 alkyl-,
(heteroaryl c6 5-10 canh)-Cisalkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl- cua
Rl va R m3i nhom tuy ¥ duoc thé bing 1, 2, 3, hodc 4 nhém thé R* duge chon mot
cach doc lap;

hoic, R®! va RY! bt ky, duge gin vao cing mdt nguyén tir N, cing v6i nguyen
t N ma ching dugc gén vao, tao thanh nhém heteroxycloalkyl ¢6 4, 5, 6, hoac 7 canh,
trong d6 nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé béng 1, 2,
3, hodc 4 nhém thé R duge chon mét cach doc 1ap.

6. Hop chit theo didm bét ky trong sé cac diém 1 va 2, hodc mudi dugc dung cia chung,
trong do:

mdi R°! va RY doc 1ap duge chon tir H, Ci6 alkyl, Ca-6 alkenyl, Ca-s alkynyl, Cs.
joxycloalkyl, heteroxycloalkyl c¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci-
¢ alkyl-, (heteroaryl c6 5-10 canh)-Ci- alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci-¢
alkyl-, trong d6 Ci.6 alkyl, Cs-10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Ce-10 aryl-
C1 alkyl-, Cs.10 xycloalkyl-Cis alkyl-, (heteroaryl c6 5-10 canh)-Ci alkyl-, va
(heteroxycloalkyl c6 4-10 canh)-Ci6 alkyl- cua Re! va RY mdi nhém tiy y duge thé

béng 1, 2, 3, hodc 4 nhém thé RA dugce chon mdt cach doc 1ap;
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hoic, R¢! va RY! bét k¥, duge gin vao cing mdt nguyén tir N, cung v6i nguyén
t N ma chung dugc g'fm vao, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh,
trong d6 nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bang 1, 2,
3, hodc 4 nhom thé R* duoc chon mot cach doc lap;

mdi RA doc 1ap duge chon tir D, halo, oxo, C1-6 alkyl, Ci-¢haloalkyl, C2-¢ alkenyl,
va Ca.6 alkynyl, CN, NO2 va OR*, trong d6 Ci.6 alkyl, C2-6 alkenyl, va Ca.¢ alkynyl cua
RA tiiy y duge thé bang 1 hodic 2 nhém thé RP dugc chon mdt cach doc 1ap;

mdi R* doc 1ap dugce chon tir H va Cie alkyl, trong d6 Ci6 alkyl thy y duoc thé
bﬁng CN, NO; hoac OH; va

mdi RP 1a OH.
7.Hop chét theo diém bat ky trong s6 cac diém 1 va 2, hoic mudi dugc dung ctia chiing,
trong do:

R 1a H;

R4 duge chon tir Cis alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4-7 canh,
phenyl-Ci.4 alkyl-, va Cs.7 xycloalkyl-Ci.4 alkyl-, trong d6 Ci.6 alkyl, Cs.7 xycloalkyl,
heteroxycloalkyl ¢6 4-7 canh, phenyl-C1.4 alkyl-, va Cs.7 xycloalkyl-Ci.4 alkyl- cua Re!
va RY! m3i nhoém tiy ¥ duoc thé bing 1 hodc 2 nhém thé RA duogc chon mot cach doc
lap;

hoic, R®! va R¥! bt ky, dugc gan vao cing mdt nguyén tir N, cing v6i nguyén
t& N ma chung dugce gén vao, tao thanh nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh,
trong d6 nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé biang 1 hoic 2
nhém thé RA duge chon mot cach dc 1ap; va

mdi R2 doc 1ap dugce chon tir oxo, metyl, CHaF, CHF,, CF3, -OCHj3, -CH20H,
CN va OH.

8. Hop chét theo diém bét ky trong s6 cac diém 1 va 2, hodc mudi duge dung cua chung,
trong do:

Rl 1a H;

RY! dugc chon tir etyl, propyl, isopropyl, butyl, tert-butyl, xyclobutyl,
xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl,
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metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl, va thianyl, trong do etyl, propyl,
isopropyl, tert-butyl, xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl,
bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-
xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrorolidinyl va thianyl ctia RY! mdi nhém tiy ¥ duge thé bang 1
hoiic 2 nhom thé R* dwge chon mdt cach doc 1ap;
hoic, R°! va R bat ky, dugce gén v6i cing mot nguyén tr N, cing v&i nguyén
tr N ma ching dugc gén vao, tao thanh azetidinyl hodc pyrolidinyl, trong d6 azetidinyl
hodc pyrolidinyl duoc thé thy y bang 1 hodc 2 nhém thé RA duoc lua chon doc 14p; va
mdi RA doc 1ap duge chon tir oxo, metyl, CHoF, CHF,, CF3, -OCH3, -CH20H,
CN va OH.
9. Hop chit theo diém bét ky trong s6 cac didm tir 1 dén 8, hodc mudi dugc dung cua
ching, trong do R3 dugc chon tir H, D, halo, Ci.6 alkyl, Ci- alkoxy, Ca alkenyl, Cz-6
alkynyl, Ci. haloalkyl, Ci.¢ haloalkoxy, CN, OH, va NH,, trong d6 Ci- alkyl tuy y
dugc thé bang 1, 2, hodc 3 D.
10. Hop chét theo diém bat ky trong s6 cac didm tir 1 dén 8, hoac mudi duge dung cia
chung, trong d6 R3 1a Ci.6 alkyl, tily ¥ dugc thé bang 1, 2, hodc 3 D.
11. Hop chét theo diém bt ky trong sé cac didm tir 1 dén 8, hodc mubi duge dung cua
chung, trong d6 R® 1a metyl hodc CDs.
12. Hop chét theo diém bat ky trong s céc didm tir 1 dén 8, hoic mudi dugc dung cia
chiing, trong d6 R; 1a metyl.
13. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 8, hoac mudi duge dung cua
chung, trong d6 R® 1a CDs.
14. Hop chét theo diém bét ky trong s6 cic diém tir 1 dén 13, hodc mudi duge dung cia
chuing, trong d6 R* 1a H, D, hogic Ci- alkyl, trong d6 Ci. alkyl tiy y duge thé bang 1,
2, hodc 3 D.
15. Hop chét theo diém bat ky trong sb cac didm tir 1 dn 13, hodc mudi duge dung ciia

chung, trong d6 R* 1a H.
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16. Hop chét theo diém bét ky trong s céc diém tir 1 ¢én 13, hodc mudi dugc dung cia
chiing, trong d6 R® 12 H, D, hoac Ci.¢ alkyl, trong d6 Ci- alkyl tuy y duoc thé bang 1,
2, hodc 3 D. '

17.Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 13, hodc mubi duge dung cua
chung, trong d6 R 1a H.

18. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 17, hoic mubi duge dung cua
ching, trong do R® dugc chon tr H, D, Ci6 alkyl, Cz- alkenyl, Cz alkynyl, Ci-6
haloalkyl, Cs.10 aryl, C3.7xycloalkyl, heteroaryl ¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Cs.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl c6 5-10 canh)-Ci6
alkyl-, (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, CN, NO,, OH, COOH, va NHo,
trong d6 Ci.6 alkyl tiy y dugc thé bang 1, 2, hodc 3 D.

19. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 17, hodc mubi duge dung cua
ching, trong do R® dugc chon tr H, D, Ci alkyl, Cas alkenyl, C2¢ alkynyl, Ci-6
haloalkyl, CN, NO2, OH, COOH va NHp, trong d6 Ci-6 alkyl tuy y duoc thé bang 1, 2,
hoac 3 D.

20. Hop chét theo diém bt ky trong s cac didm tir 1 dén 17, hodc mudi duge dung cua
chung, trong d6 R 1a H, D, Ci.6 alkyl hogc Ci- haloalkyl, trong do mdi halogen 13 F,
trong d6 haloalkyl tuy y dugc thé béng 1 hodc 2 nhém thé Y dugc chon mdt cach ddc
14p, trong do mdi nhém thé Y dbc 1ap duogc chon tir D, halo, Ci-6 alkyl, va Ci.¢ haloalkyl.
21. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 17, hoac mudi duge dung cia
chiing, trong d6 R 1a Ci.s haloalkyl, trong d6 mbi halogen 1a F.

22. Hop chét theo diém bat ky trong s cac diém tir 1 dén 17, hodc mudi duge dung ciia
chiing, trong d6 R® 1a H, CHzF, CHF2 hodc CFs.

23.Hop chit theo diém bat ky trong s cac didm tir 1 dn 17, hodic mudi dugc dung ciia
chung, trong @6 R® 1a CHoF, CHF? hodc CFs.

24. Hop chét theo diém bat ky trong 36 cac didm tir 1 dén 17, hodc mubi dugc dung cua
chung, trong d6 R® 1a CFs.

25. Hop chét theo diém bt ky trong s& cac didm tir 1 dén 24, hodc mubi duge dung cua

ching, trong d6 R” dugc chon tir H, D, C1.6 alkyl, Ca6 alkenyl, Ca¢ alkynyl, Ci-6
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haloalkyl, Ce-10 aryl, C3.7 xycloalkyl, heteroaryl c¢6 5-10 canh, heteroxycloalkyl c6 4-10
canh, Ce.10 aryl-Ci.6 alkyl-, C3.10 xycloalkyl-Ci.6 alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.¢
alkyl-, va (heteroxycloalkyl ¢6 4-10 canh)-Ci.6 alkyl-, trong d6 Ci-6 alkyl tuy y dugce
thé bang 1, 2, hodc 3 D.

26.Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 24, hoic mubi duge dung cua
chung, trong d6 R7 1a H, D hoac Cis alkyl, trong d6 Ci.s alkyl tuy y duogc thé bang 1,
2, hoac 3 D.

27. Hop chit theo diém bét k¥ trong s cac diém tir 1 dén 24, hodc mudi dugc dung clia
ching, trong d6 R 12 metyl hodc etyl.

28. Hop chét theo diém bat ky trong s cac diém tir 1 dén 24, hodc mudi dugc dung cta
chung, trong d6 R 1a H.

29. Hop chét theo diém bét ky trong s cic diém tir 1 dén 28, hodc mudi dugc dung clia
ching, trong @6 R® dugc chon tr H, D, Ci.s alkyl, Ca6 alkenyl, Cz6 alkynyl, Ci.6
haloalkyl, Cs-10 aryl, C3.7xycloalkyl, heteroaryl c6 5-10 canh, heteroxycloalkyl c6 4-10
canh, C.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.¢ alkyl-, (heteroaryl ¢6 5-10 canh)-Ci.6
alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6 alkyl-, trong d6 Ci alkyl tﬁy y dugce
thé bang 1, 2, hoic 3 D.

30. Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 28, hoic mudi duge dung cua
ching, trong d6 R® 1a H, D hogc Ci.6 alkyl, trong d6 Ci. alkyl thy y dugc thé bang 1,
2, hoac 3 D.

31. Hop chét theo diém bat ky trong s cac diém tir 1 dén 28, hodc mubi dugc dung cua
chung, trong d6 R® 12 metyl hodc etyl.

32.Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 28, hodc mudi dugce dung cia
ching, trong d6 R® 1a H.

33. Hop chéat theo diém bat ky trong s6 cac didm tir 1 dén 32, hozic mudi duge dung cua
chung, trong d6 R7 va R, cing v6i nguyén tr C ma chung dugc gén vao, tao thanh
xyclopropyl hodc xyclobutyl.

34. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 33, c6 Cong thirc (ID):
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a1y
hoidc mudi dugc dung clia chung.
35. Hop chét theo didm bét ky trong s6 céc diém tir 1 dén 33, c6 Cong thtre (TII):

RS IN\ NH,

(IID)
hodc mudi dugc dung cia chung.

36. Hop chét theo diém 1, c6 Cong thic (VI):

R3 IN\ NH,
R* /I
N~ “Cy
R5
HO——R8
HO
(VI)

ho#ic mudi dugc dung ctiia chung.

37. Hop chét theo diém 1, c6 Cong thirc (VII):

R3 N
L
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hodc mudi duoc dung cta ching.
38. Hop chét theo diém 1, hoic mudi dugce dung cua ching, trong do:

X!1a N hoic CH;

R?1a C(O)NR®'RY;

mdi R°! va RY! doc lap duogc chon tir H, Ci. alkyl, Ca-6 alkenyl, Co. alkynyl, Cs.
10 xycloalkyl, heteroxycloalkyl c6 4-10 canh, Cs-10 aryl-Ci.¢ alkyl-, C3.10 xycloalkyl-Ci.
¢ alkyl-, (heteroaryl c6 5-10 canh)-C.s alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.6
alkyl-, trong d6 Ci.6 alkyl, C2-s alkenyl, Ca.¢ alkynyl, Cs-10 xycloalkyl, heteroxycloalkyl
¢6 4-10 canh, Ce.10 aryl-Ci.6 alkyl-, Cs.10 xycloalkyl-Ci.s alkyl-, (heteroaryl c6 5-10
canh)-Ci.¢ alkyl-, va (heteroxycloalkyl c6 4-10 canh)-Ci.¢ alkyl- cla R va RY! mdi
nhém tiy ¥ dugc thé bing 1, 2, 3, hodc 4 nhém thé R* duge chon mot cach doc 14p;

hoic, R°! va RY! bét k¥, duge gin vao cung mdt nguyén tir N, cing vi nguyén
ti N ma ching dugce gén vao, tao thanh nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh,
trong d6 nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh nay tuy y dugc thé bang 1 hoic
2 nhém thé RA duogce chon mdt cach doc 1ap;

mdi RA doc 14p duge chon tir D, halo, oxo, Ci.s alkyl, Ci-6 haloalkyl, C».¢ alkenyl,
Ca.s alkynyl, CN, NOz va OR*, trong d6 Ci. alkyl, Cz-6 alkenyl, va Ca.¢ alkynyl cua
RA tity y duoc thé bang 1 hodc 2 nhém thé RP duge chon mdt cach doc 1ap;

mdi R* doc 1ap duge chon tir H va Cis alkyl, trong d6 Ci alkyl thy y dugc thé
bing CN, NO; hoic OH;

mdi RP 1a OH;

mdi R3, RY, va RS doc lap duge chon tir H, D, halo, CN, OH, Ci.3 alkyl, va Ci.3
haloalkyl, trong d6 Ci.3 alkyl tity ¥ dugc thé bang 1,2, 3, 4, 5, hogc 6 D; va

mdi RS, R7, va R® doc 1ap dugce chon tir H, D, Ci6 alkyl va Ci.¢ haloalkyl.
39. Hop chét theo diém 1, hogc mubi duge dung cia chung, trong do:

X'1aN;

R? 1a C(O)NR*'RY;

R 1a H;
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RYl dugc chon tir etyl, propyl, isopropyl, butyl, tert-butyl, xyclobutyl,
xyclohexyl, bixyclo[1.1.1]pentanyl, bixyclo[2.1.1]hexanyl, bixyclo[2.2.1]heptanyl,
metyl-xyclopropyl, metyl-xyclopbutyl, metyl-phenyl, etyl-phenyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, pyrorolidinyl, va thianyl, trong d6 etyl, propyl,
isopropyl, tert-butyl, xyclobutyl, xyclohexyl, bixyclo[1.1.1]pentanyl,
bixyclo[2.1.1]Thexanyl, bixyclo[2.2.1]heptanyl, metyl-xyclopropyl, metyl-xyclopbutyl,
metyl-phenyl,  etyl-phenyl, oxetanyl, tetrahydrofuranyl,  tetrahydropyranyl,
pyrorolidinyl, va thianyl ciia R tiry ¥ dugce thé bing 1 hodc 2 nhom thé RA duge chon
mot cach ddce 1ap;

hoic, R! va RY bt ky, dugc gén vao cing mdt nguyén tir N, cing v6i nguyén
t N ma ching duoc gén vao, tao thanh azetidinyl hodc pyrolidinyl, trong d6 azetidinyl
hoic pyrolidinyl tuy y duoc thé bang 1 hodc 2 nhém thé R duoc chon mdt cach doc
lap;

mdi RA ddc 1ap duge chon tir oxo, metyl, CH,F, CHF,, CF3, -OCH3, -CH,OH,
CN, va OH;

R3 dugc chon tir H, metyl, va CDs;

R* va R’ mdi nhom nay 1a H;

R¢ dugc chon tit CHyF, CHF2 va CF3; va

R7 va R® mdi nhom nay 1a H.

40. Hop chét theo diém 1, dugc chon tur:

3-amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)-N-
(tetrahydro-2H-pyran—4-yl)pyrazin-2-carboxamit;

3-amino-6-(5-(1,1-diflo-2,3 -dihydroxypropan-2-y1)-2-(metyl-d3)phenyl)-N-(4-
hydroxybixyclo[2.2.1]heptan- 1-yl)pyrazin-2-carboxamit;

3-amino-6-(2-(metyl-ds)-5-(1,1,1-triflo-2,3 -dihydroxybutan-2-yl)phenyl)-N-
(tetrahydro-2H—pyran-4-yl)pyrazin—2-carboxamit;

3-amino-6-(2-metyl-5-(1,1,1-triflo-2,3 -dihydroxy-3-metylbutan-2-yl)phenyl)-
N-(tetrahydro-ZH-pyran—4-y1)pyrazin—2-carboxamit;
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3-amino-N-((1s,3R)-3-xyanoxyclobutyl)-6-(2-(metyl-ds)-5 -((S)-1,1,1-triflo-
2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((1S,25)-2-hydroxyxyclohexyl)-6-(2-(metyl-ds)-5-((S)-1, 1,1-triflo-
2,3-dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((trans)-3 -hydroxytetrahydro-2H-pyran-4-yl)-6-(2-(metyl-ds)-5-
((S)-1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((1s,3R)-3-hydroxy-3 ~(triflometyl)xyclobutyl)-6-(2-(metyl-d3)-5-
((S)-1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
3-amino-N-((1s,3R)-3-hydroxy-1 -metylxyclobutyl)-6-(2-(metyl-d3)-5-((S)-
1,1,1-triflo-2,3 —dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-(hydroxymetyl)bixyclo[2.1. 1]hexan-1-y1)-6-(2-(metyl-ds)-5-
(1,1,1-triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(3-(hydroxymetyl)bixyclo[1.1.1]pentan- 1-y1)-6-(2-(metyl-ds)-
5-(1,1,1-triflo-2,3 -dihydroxypropan—2-y1)phenyl)pyrazin-2-carboxamit;
3-amino-N-((S)-1-hydroxypropan-2-yl)-6-(2-(metyl-ds)-5 -((8)-1,1,1-triflo-2,3-
dihydroxypropan-2-y1)phenyl)pyrazin-2-carboxamit;
(S)—3-amino-N—(2-xyano-2-metylpropyl)-6-(2-(mety1-d3)-5 -(1,1,1-triflo-2,3-
dihydroxypropan-2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-hydroxybixyclo[2.2.1]heptan-1 -yl)-6-(2-(metyl-ds)-5-(1,1,1-
triflo-2,3 -dihydroxypropan-2-yl)phenyl)pyrazin—2-carboxamit;
3-amino-N-((R)-1-hydroxypropan-2-y1)-6-(2-(metyl-d3)-5-((S)-1.1, 1-triflo-2,3-
dihydroxypropan—2-yl)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-N-(4-hydroxybixyclo[2.1.1]hexan-1 -yD)-6-(2-(metyl-ds)-5-(1,1,1-
triflo-2,3 -dihydroxypropan-Z-yl)phenyl)pyrazin-Z-carboxamit;
3-amino-6-(5-((S)-1,1-diflo-2,3-dihydroxyprop an-2-yl)-2-(metyl-ds)phenyl)-N-
(1 S,2S)-2-hydroxyxyclohexyl)pyrazin-2-carboxamit;
3-amino-6-(5-((S)-1,1 -diflo-2,3-dihydroxypropan-2-yl)-2-(metyl-ds)phenyl)-N-
(( 1R,2R)-2-hydroxyxyclohexyl)pyrazin-2—carboxamit;
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(S)-3-amino-N-(4-xyanobixyclo[2.1.1Thexan-1-y1)-6-(5-(1,1-diflo-2,3-
dihydroxypropan-2-yl)-2-(metyl-ds)phenyl)pyrazin-2-carboxamit;
(S)-3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-(metyl-d3 )phenyl)-
N-(tetrahydro-2H-pyran-4-yl)pyrazin-2-carboxamit;
(S)-3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-metylphenyl)-N-
(tetrahydro-2 H-pyran-4-yl)pyrazin-2-carboxamit;
3-amino-6-(5-((S)-1,1-diflo-2,3-dihydroxypropan-2-yl)-2-metylphenyl)-N-((S)-
1-hydroxypropan-2-yl)pyrazin-2-carboxamit;
3-amino-6-(5-(1,1-diflo-2,3-dihydroxypropan-2-yl)-2-metylphenyl)-N-(4-
hydroxybixyclo[2.2.1]heptan-1-yl)pyrazin-2-carboxamit;
(3-amino-6-(5-((S)-1,1-diflo-2,3-dihydroxypropan-2-yl)-2-
metylphenyl)pyrazin-2-yl)((R)-2-(hydroxymetyl)pyrolidin-1-yl)metanon;
(S)-3-amino-6-(5-(1,1 -diflo-2,3-dihydroxypropan-2-yl)-2-metylphenyl)-N-
isopropylpyrazin-2-carboxamit;
3-amino-6-(5-((S)-1,1-diflo-2,3-dihydroxypropan-2-yl)-2-metylphenyl)-N-(3-
metyltetrahydrofuran-3-yl)pyrazin-2-carboxamit; va
3-amino-N-(4-xyanobixyclo[2.1.1]hexan-1-y1)-6-(5-(1,1-diflo-2,3-
dihydroxypropan-2-yl)-2-metylphenyl)pyrazin-2-carboxamit;
hoac chit ddng phan d6i anh, chit ddng phan khong d6i quang hoic chit hd bién
cua chung;
hodc mudi duge dung ctia chung.
41. Dugc phdm chtra hop chét theo diém bét k¥ trong sb céc diém tir diém 1 dén 40,
hodc mubi dugc dung cta ching va ta duge hodc chét mang dugc dung.
42. Phuong phap trc ché hoat tinh ctia kinaza PI3KYy in vitro, bao gdm budc cho kinaza
tiép xtic v6i hop chét theo diém bét ky trong sb cac didm tir 1 dén 40, hoac mubi dugce

dung cua chung.


CVH140
Textbox

CVH140
Textbox




