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Linh vie k§ thuit ciia sang ché

Sang ché d& cip dén hop chit imidazo[1,2-b][1,2,4]triazin va imidazo[l,2-
alpyrimidin, @c ché kinaza nhu c-Met va hitu dung dé diéu tri diu tri bénh ung thu va

cac bénh khéc lién quan dén rdi loan qua trinh kinaza; va dugc pham chira ching.
Tinh trang k¥ thuit ciia sang che

Protein kinaza (PK) 12 nhém enzym diéu hoa cac quy trinh sinh hoc quan trong
khac nhau, bao gém su tang trudng té bao, su séng s6t va biét hoa, sy hinh thanh td chirc
va su tao hinh thai, sy tao méi mach, stra chira va tai tao mé, va nhiéu quy trinh khac.
Protein kinaza biéu hién cac chirc nang sinh 1y ctia ching qua viée xuc tie sy phosphoryl
héa cac protein (hodc co chat) va biang cach d6 didu hoa hoat tinh t& bao cta céc co chét
i:mng diéu kién sinh hoc khac nhau. Ngoai cic chtic ning trong cdc mé/td chic binh
thudng, nhidu protein kinaza ciing dong cac vai tro dic trung hon trong thé chii cta cée
bénh & ngudi bao gdm bénh ung thu. Mot tip hop nhé protein kinaza (ciing duoc goi 14
protein kinaza gy ung thu), khi bi ri loan, ¢ thé khién tao thanh va ting truéng khéi u,
va con gbp phan duy tri va nhin khéi u (Blume-Jensen P et al, Nature 2001,
411(6835):355-365). Do d6, protein kinaza gdy ung thu 1a mét trong cdc nhém 16n nhét
va duoc quan tAm nhét cta dich protein trong viée can thiép vao bénh ung thu va phat

trién thudc.

Protein kinaza c6 thé duogc chia nhém theo loai thu thé va loai khong thu thé.
Tyrosin kinaza kiéu thu thé (RKT -Tyrosin kinaza thu thé) c¢6 mdt phin ngoai té bao,
ving xuyén mang, va mot ving trong té bio, trong khi tyrosin kinaza khéng thu thé hoan
toan trong té bao. RTK 1am trung gian dan truyén tin hiéu dic trung duge khoi dong boi
phan mg ngoai bao véi yéu td ting trudng dic hidu (phdi tir), dac trung sau d6 dime héa
thu thé, kich thich hoat tinh tyrosin kinaza protein bén trong, va su phosphoryl héa gitra
thu thé. Do d6, cac vi tri gén két duoc tao ra dbi véi cac phan tir ddn truyén tin hiéu noi
bao va dan dén sy tao thanh céc phirc hop véi phd ciia phén i tin hiéu trong bao chét tao
didu kién cho dép mg t& bao thich hop nhu phén chia t& bao, biét hoa, hiéu tng chuyén

héa, va cac thay doi trong vi moi treong ngoai bao
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Hién nay, it nhét mudi chin (19) phan ho RTK khéc nhau dd dugc x4c dinh. Mot
phan ho RTK, ky hiéu 12 phan ho HER, bao gdm EGFR, HER2, HER3 v HER4, va gin
két cac phéi tir nhu 13 yéu t6 ting truéng biéu md (EGF-epithelial growth factor), TGE-o,
amphiregulin, HB-EGF, betacellulin va heregulin. Ho tht hai RTK, ky hi€u la phan ho
insulin, bao gdm INS-R, the IGF-1R va IR-R. Ho thtr ba, phan ho “PDGEF”, bao gém thu
thé PDGF alpha va beta, CSFIR, c-kit va FLK-II. Cac phan ho RTK khac, dugc goi la
phan ho FLK, bao gdm kinaza-1 gan bao thai Khu vuc/Thy thé 10ng Kinaza (KDR/FLK-
1 Kinase insert Domain-Receptor fetal liver kinase-1), kinaza gan bao thai 4 (FLK-4 -
fetal liver kinaza 4) va tyrosin kinaza 1 twong ty fims (flt-1). Hai phan ho RTK khac di
duogc ky hiéu 13 ho thy thé FGF (FGFR1, FGFR2, FGFR3 va FGFR4) va phan ho Met (c-
Met, Ron va Sea). Ban luén chi tiét hon vé céac protein kinaza, xem vi du, Blume-Jensen,
P. et al., Nature. 2001, 411(6835):355-365, va Manning, G. et al., Science. 2002,
298(5600):1912-1934.

Kiéu khong thy thé ctia tyrosin kinaza ciing nam trong céc phan ho khac nhau, bao
gdm Src, Btk, Abl, Fak, va Jak. Mdi phan ho nay c6 thé con duge chia tiép vao cac thanh
phin thudc nhidu nhém thudng c6 lién quan dén sy hinh thanh khéi u. Ho Src, vi du, 13
ho 16n nhét va bao gdm Src, Fyn, Lck va Fgr cling cac enzym khac. P& ban luan chi tiét
vé cac kinaza nay, xem Bolen JB. Nonreceptor tyrosin protein kinase. Oncogene. 1993,

8(8):2025-31.

Mot sb luong dang ké tyrosin kinaza (ca thu thé va khong thu thé) thuong di cing
v6i bénh ung thu (xem Madhusudan S, Ganesan TS. Tyrosin kinaza inhibitors in cancer
therapy. Clin. Biochem. 2004, 37(7):618-35.). Cac nghién ctru 14m sang goi y ring su
biéu hién qua muc hodc 16i loan tyrosin kinaza cling c6 thé co tri sb tién lugng. Vi du,
c4c enzym cia ho HER ciia cac RTK c6 lién quan dén viéc tién luong sém trong bénh
ung thu vu, truc trang hdi trang, dau va cd va phdi. Su dot bién cia c-Kit tyrdsin kinaza
lién quan dén viéc giam ty 18 sdng sot trong khédi u lién két da day rudt non. Trong bénh
bach ciu tiy bao cép tinh, su dot bién Flt-3 du bao sém cac bénh khéng c6 su séng sot.
Su biéu hién VEGFR, diéu quan trong véi su tao mach khéi u; c6 lién quan dén ty 1€ séng
s6t thip hon trong bénh ung thu phdi. su biéu hién Tie-1 kinaza ty 18 nghich véi su séng
s6t trong bénh ung thu phéi. Su biéu hién BCR-AbI 13 yéu t6 du doan quan trong ctia dap
{mg trong bénh bach ciu tiy bao man tinh va tyrosin kinaza Src 12 mdt chét chi thi cho du

do4n sém trong tit ca cac giai doan clia bénh bénh ung thu truc trang hdi trang.
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c-Met, tién gen giy ung thu, 13 enzym thudc phan ho khéac biét cia céc tyrosin
kinaza thu thé di dime bao g@)m Met, Ron, va Sea (Birchmeier, C. et al., Nat. Rev. Mol.
Cell Biol. 2003, 4(12):915-925; Christensen, J. G. et al., Cancer Lett. 2005, 225(1):1-26).
Phéi tir chi ¢6 4i luc cao dbi voi c-Met 13 yéu t6 ting trudng té bao gan (HGE- hepatocyte
growth factor), ciing dugc biét dén 13 yéu t6 khuyéch tan (SF -scatter factor). Su gén két
ctiia HGF v6i c-Met gdy ra hoat hod thu thé nay théng qua su tu phosphoryl héa khién cho
tang tin hi€u doc lap thu thé. Ca c-Met va HGF déu duoc biéu hién nhiéu trong mot loat
cac co quan, nhung su biéu hién cta ching thuong bi gi6i han & cac t€ bao biéu mé va
dong trung mo, 14n luot. Cac chirc ning sinh hoc ctia c-Met (hodc qua trinh truyén tin
hiéu c-Met) trong cdc mo théng thudng va khéi u 4c tinh & ngudi nhu bénh ung thu di
dugc ching minh r6 (Christensen, J.G. et al., Cancer Lett. 2005, 225(1):1-26; Corso, S.
et al., Trends in Mol. Med. 2005, 11(6):284-292).

HGF va c-Met mbi enzym cin thiét cho su phat trién ctia dong vét c6 va thong
thudng, va su bit thudng bao cdo thiy trong ca chudt bat hoat HGF va c-Met 1a phi hop
v6i trang thai gin véi su biéu hién phdi va cac khuyét diém ddng hoa biéu mo-trung md
trong qua trinh sy tao hinh thai co quan (Christensen, J.G. et al., Cancer Lett. 2005,
225(1):1-26). Phit hop véi cac phat hién ndy, viéc truyén tin hiéu va cic tic dong sinh
hoc sau d6 cta qué trinh HGF/c-Met ¢6 thé chi ra 1a quan trong ddi véi phan tig biéu
mo-trung mé va didu hoa su két tap té bao, xam chiém, su ting sinh va sy sdng s6t té bao,
su tao mach, su tao hinh thai va su cAu trao cla cAu trac 6ng ba chiéu (vi du té bao té bao
6ng than, su hinh thanh tuyén) trong qua trinh phat trién. Cac két qua cu thé cua sy hoat

hoéa qu4 trinh c-Met trong céc té bao/md quan tim phu thudc nhiéu vao ndng do.

Qua4 trinh c-Met bj 1i loan dong vai trd quan trong va ddi lac déng vai trd nguyén
nhén (trong trudng hop bién ddi gen) trong su tao thanh, su phat trién, duy tri va sy nhéan
1én ctia khéi u (Birchmeier, C. et al., Nat. Rev. Mol. Cell. Biol. 2003, 4(12):915-925;
Boccaccio, C. et al.,, Nat. Rev. Ung thu 2006, 6(8):637-645; Christensen, J.G. et al.,
Cancer Lett. 2005, 225(1):1-26). HGF va/hoic c-Met bi biéu hién qua mirc v6i cac muc
dang ké & bénh ung thu & ngudi, va thudng c6 lién quan dén céc hau qua 14m sang xu
nhu bénh nidng hon, sy phat trién bénh, su di cian khéi u va thoi gian séng sét cia d6i
tuong bi bénh ngin hon. Hon nita, cac dbi twong bi bénh c6 mitc protein HGF/c-Met cao
hon khang lai héa tri liéu va xa tri liéu nhiéu hon. Ngoai biéu hién HGF/c-Met bat

thuong, thu thé c-Met cling co thé bi hoat héa & céc dbi tugng bi bénh ung thu thong qua
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dot bién gen (ca dong té bao mam va té bao than) va khuyéch dai gen. Mic du su
khuyéch dai va dot bién gen 1a cac bién doi gen thong thudong nhat da dugc bdo cdo thay
& cac doi tuong bi bénh, thu the cling ¢ the bi hoat hoa bdi sy mat doan, cdt doan, su sap

x€p lai gen, cling nhu su di¢u khién thu thé bat thuong va co ché diéu hoa &m mac 10i.

Céc bénh ung thu khéac nhau troﬁg d6 c-Met ¢6 lien quan bao gdm, nhung khong
chi giéi han &: biéu mod (vi dy, bang quang, v, cd, biéu mé tiéu quan mat, truc trang hoi
trang, thuc quan, da day, dau va cd, than, gan, phdi, miii-hdu, budng trang, tuy, tuyéh tién
liét, tuyén giap); bénh ung thu td chirc lién két co xuong (vi du, bénh ung thu t6 chirc lién
két xwong, bénh ung thu td chire lién két hoat dich, bénh ung thu t4 chirc lién két co van);
bénh ung thu td chuc lién két mé mém (vi du, MFH/bénh ung thu t6 chuc lién két xo,
bénh ung thu td chuc lién két co tron, bénh ung thu t6 chuc lién két Kaposi); bénh tao
mau 4c tinh (vi du, da u tiy, u lympho, bénh bach cau té bao trudng thanh, bénh bach cau
tiy bao cp tinh, bénh bach ciu tiy bao man tinh); va cac bénh u khac (vi du, u nguyén
bao d8ém, u t& bao hinh sao, u melanin, u trung biéu mé va u Wilm (www.vai.org/met/;

Christensen, J.G. et al., Cancer Lett. 2005, 225(1):1-26).

Quan diém ring qué trinh c-Met hoat hoa déng gép vao viée hinh thanh va nhan
khéi u va cd thé 13 mot dich tbt cho viée can thiép c6 hidu qua vao bénh ung thu di duoc
clng ¢d hon bai mdt s6 nghién cim tién 1am sang (Birchmeier, C. et al., Nat. Rev. Mol.
Cell Biol. 2003, 4(12):915-925; Christensen, J.G. et al., Cancer Lett. 2005, 225(1):1-26;
Corso, S. et al.,, Trends in Mol. Med. 2005, 11(6):284-292). Vi du, cac nghién ctlru chi ra
rang gen dung hop tpr-met, sy biéu hién qua mutc c-met va sy dot bién c-met hoat hoa, tat
c4 gdy ra sy hinh thanh gen gdy ung thu ctia nhidu dong té bao mo hinh khac nhau va giy
ra sy hinh thanh khéi u va su di cdn & chudt. Quan trong hon, tac dung chéng u déng ké
(d6i Tuc 1a sy ddy Iui khéi u) va tac dung chdng di can da duge ching minh in vitro va in
vivo boi cac hoat chit dic trung lam yéu va/hoic e ché su truyén tin hi€u HGF/c-Met.
Céc hoat chit bao gdm khang thé khang-HGF va khang thé-c-Met, chat d6i khang peptit
HGF, thu thé c-Met biy, chit di khang peptit c-Met, gen dot bién c-Met 4m troi,
oligonucleotit dbi nghia dic hiéu c-Met va ribozym, va cac chét e ché kinaza c-Met

chon lgc phan tir nhd (Christensen, J.G. et al., Cancer Lett. 2005, 225(1):1-26).

Ngoai vai trd dd x4c dinh trong bénh ung thu, su din truyén tin hiéu HGF/c-Met

bat thuong ciing c6 lién quan dén xo viia ddng mach, xo héa phoi, xo hoa va ting sinh
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than, bénh gan, bénh di Gng, bénh viém va tuy mién, bénh mach n3o, bénh tim mach, cic
tinh trang lién quan dn sy cdy ghép co quan (Ma, H. et al., Atherosclerosis. 2002,
164(1):79-87; Crestani, B. et al., Lab. Invest. 2002, 82(8):1015-1022; Sequra-flores, A.A.
et al., Rev. Gastroenterol. Mex. 2004, 69(4)243-250; Morishita, R. et al., Curr. Gene
~ Ther. 2004, 4(2)199-206; Morishita, R. et al., Endocr. J. 2002, 49(3)273-284; Liu, Y.,
Curr. Opin. Nephrol. Hypertens. 2002, 11(1):23-30; Matsumoto, K. et al., Kidney Int.
2001, 59(6):2023-2038; Balkovetz, D.F. et al., Int. Rev. Cytol. 1999, 186:225-250;
Miyazawa, T. et al., J. Cereb. Blood Flow Metab. 1998, 18(4)345-348; Koch, A.E. et al.,
Arthritis Rheum. 1996, 39(9):1566-1575; Futamatsu, H. et al., Circ. Res. 2005, 96(8)823-
830; Eguchi, S. et al., Clin. Transplant. 1999, 13(6)536-544).

Mic du vai trd quan trong/nguyén nhan ma qua trinh c-Met déng vai trd trong céac
bénh & ngudi dd mo ta trén bao gdm bénh ung thu, hién nay khong c6 chit frc ché hoic
chét ddi khang c-Met c6 thé diéu trj cac bénh & ngudi ¢6 lién quan dén su din truyén tin
hiéu HGF/c-Met bat thuong. Do d6, c6 mdt nhu ciu r6 rang chua duoc dap tmg 13 phat
trién cac hop cht mai 1a chét Grc ché c-Met va cac kinaza khac. Cac hop chét, ché pham,
va phuong phép chira bénh dugc dé cip dén trong ddy s& gitip dap tng nhu ciu nay.

Ban chit k¥ thuit ciia sing ché

Muc dich ctia sang ché 1a @& cap dén hop chit c6 cong thirc I:

—Cy’

I ﬁr

D

hodc mudi dugc dung ctia nd, trong do:

Cy?—L?

AlaCR%
Cy' 12 heteroaryl, tuy ¥ duoc thé bang 1, 2, 3, 4, hodc 5 nhém -W-X-Y-Z;

Cy” 13 aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl mdi nhém nay tuy ¥
dugc thé bang 1, 2, 3, 4, hodc 5 nhom -W’-X°-Y’-Z;

L' 12 (CR'R’),, (CR'RY),-(xycloalkylen)-(CR'R’),, (CR'R’),-(arylen)-(CR'R’),,
(CR*R’),~( heteroxycloalkylen)-(CR'R’),, (CR'R’),-(heteroarylen)-(CR'R?),,
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(CR'R’),0(CR'R’),, (CR'RY),S(CR'RY),, (CR'R’),C(0)(CR'R’),,
(CR'R’),C(O)NR*(CR'R®),,  (CR'R’),C(O)O(CR'R’),,  (CR'R’),0C(0)(CR'R’),,
(CR*R?),0C(O)NR’(CR'R’),, (CR'R’),NR(CR'R’),, (CR'R’),NR°C(O)NR’(CR'R’),,
(CR*R?),S(O)(CR'RY),, (CR*'R’),S(O)NR*CR'R’),, (CR'R’),S(0)(CR'R’),, hoic
(CR'R’ )pS(O)zNR6(CR4R5 )e» trong d6 xycloalkylen, arylen, heteroxycloalkylen, hodc
heteroarylen ndy tiy ¥ duoc thé bang 1, 2, hodc 3 phén tir thé doc 1ap dugc chon tir Cy’,
halo, C; alkyl, C,¢ alkenyl, C,¢ alkynyl, C,.¢ haloalkyl, halosulfanyl, CN, NO,, Nj,
OR? SR? C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRRY, NR°R?, NR°C(O)R",
NR°C(O)NRRY, NR°C(O)OR? C(=NRENRRY, NRC(=NRENRRY PR, P(OR®),,
P(O)R°R’, P(O)OR°OR’, S(O)R®, S(O)NRRY, S(O),R®, NRS(0),R”, va S(0),NR°R;

L? 1a (CR'RY, (CR'R®)(xycloalkylen)-(CR'R®), (CR'R®).-(arylen)-(CR'R®),
(CR'R®)s-(heteroxycloalkylen)-(CR'R®),, (CR'R®)-(heteroarylen)-(CR'R®),,
(CR'R®),0(CR'RY), (CR'R®)S(CR'RY), (CR'R®),C(O)(CR'RY),,
(CR'R®),C(O)NR’(CR'R®), (CR'R®),C(0)O(CR'R®),, (CR'R®,0C(0)(CR'R®),
(CR'R®),0C(O)NR’(CR'R®), (CR'R®)NR’(CR'R®), (CR'R®)NR’C(O)NR’(CR'R®),
(CR'R®),S(O)(CR'R®),  (CR'R})S(O)NR’(CR’R’), (CR'R®),S(0),(CR'R®),  hoic
(CR'R®)S(0),NR’(CR'R®),, trong d6 xycloalkylen, arylen, heteroxycloalkylen, hoic
heteroarylen nay tiry ¥ dugc thé bang 1, 2, hodc 3 phan tir thé doc 1ap dugc chon tir Cy",
halo, C,¢ alkyl, C,¢ alkenyl, C,4 alkynyl, Ci¢ haloalkyl, halosulfanyl, CN, NO,, N3,
OR™, SR*, C(O)R", C(ONR“RY, C(O)OR™, OC(O)R"', OC(O)NR"R", NR*'RY,
NR'C(O)R?", NR®!'C(O)NR'RY, NR°'C(0)ORY, C(=NR®)NR®'R?,
NR'C(E=ENREONRIRY,  P(R™),, P(OR®), P(O)R'R", P(O)OR®'OR", S(OR",
S(O)NR'R?Y, S(0O),R"", NR*'S(0),R", va S(O),NR*'R*; |

R' 13 H hodc -W**-X**-Y-Z’;

R? 13 H, halo, Cy alkyl, C, alkenyl, C,_4 alkynyl, C;_¢ haloalkyl, CN, NO,, OR?,
SR*, C(O)R®, C(O)NRCRP, C(0)OR”, OC(0O)R®, OC(0)NR“RP, NR“RP, NR“C(O)R®,
NREC(O)NRRP, NRCC(O)OR”, S(O)R®, S(O)NRRP, S(O),RE, NR S(0),R®, hoic
S(0),NR“R”;

R® 13 H, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl, halo, C;¢ alkyl, C,4
alkenyl, C,¢ alkynyl, C;¢ haloalkyl, ,CN, NO, OR* SR* C(O)R®, C(O)NRR®,
C(O)OR*, OC(O)R®, OC(O)NR°R®, NRRP®, NR°C(O)R®, NRCC(O)NRR®,
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NRCC(0)OR?, S(O)RE, S(O)NRRP, S(0),R®, NRES(0),R®, va S(0),NRR”; trong d6
said xycloalkyl, aryl, heteroxycloalkyl, heteroaryl, hodc C; alkyl tity v dugc thé bang 1,
2, hoac 3 ph?m ttr thé doc 1ap dugc chon tu Cys, halo, Ci4 alkyl, C,¢ alkenyl, C,¢
alkynyl, C,¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*!, C(O)R"', C(O)NR*'RY,
C(O)OR™, OC(O)R”, OC(O)NR®R¥, NR®R" NR®C(O)R", NR®C(O)NR“RY,
NR®'C(O)OR™, C(=NRENR'RY, NR'C(=NRENR'RY, PR™),, P(OR"),, P(O)R'R",
P(0)OR®'OR™, S(O)R, S(O)NR'RY, S(0),R", NR®'S(0O),R"", va S(0),NR'RY;

hodc R? va —Lz-Cy2 duoc lién két v6i nhau dé tao thanh nhém ¢ cong thirc:

—%

trong d6 vong B 13 vong aryl dung hop hoic vong heteroaryl dung hop, mdi vong
ndy tuy ¥ duge thé bang 1, 2, hodc 3 nhém -W’-X°-Y’-Z’;

R* va R® doc 1ap dugce chon tir H, halo, OH, C, alkyl, C,¢ alkenyl, C,¢ alkynyl,
Cy6 alkoxy, alkoxyalkyl, xyanoalkyl, heteroxycloalkyl, xycloalkyl, C,_¢ haloalkyl, CN, va
NO,;

hodc R* va R’ cling v6i nguyén tir C gin két vé6i chung tao thanh vong xycloalkyl
hodc vong heteroxycloalkyl 3, 4, 5, 6, hodic 7 canh, mdi vong nay tuy y duoc thé bang '1,
2, hodc 3 phﬁn tir thé doc lap dugc chon tir halo, OH, C,¢ alkyl, C,¢4 alkenyl, C,4
alkynyl, Cis alkoxy, alkoxyalkyl, xyanoalkyl, heteroxycloalkyl, xycloalkyl, C;
haloalkyl, CN, va NO;

R® 14 H, C alkyl, C, alkenyl, hoidc C,_¢ alkynyl;

R’ va R® doc 1ap duoc chon tir H, halo, OH, Cy alkyl, C,.6 alkenyl, Cy 6 alkynyl,
Cis al_koxy, Ci.¢ haloalkyl, CN, va NO,;
~ hoéc R’ va R® cung véi nguyén tr C gin két v6i ching tao thanh vong xycloalkyl
hoic vong heteroxycloalkyl 3, 4, 5, 6, hodc 7 canh, mdi vong nay tiy ¥ duoc thé bang 1,
2, hodc 3 phén tr thé doc lap dugc chon tir halo, OH, C,¢ alkyl, C,¢ alkenyl, C,¢
alkynyl, C_¢ alkoxy, C,_¢ haloalkyl, CN, va NO,;

R’ 1a H, C, alkyl, C,_4 alkenyl, hodc C,_¢ alkynyl;
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W, W, va W’ ddc 1ap Véng mit hodc dic lap dugce chon tr Ci4 alkylen, Cyq
alkenylen, C,¢ alkynylen, O, S, NR", CO, COO, CONR" SO, SO, SONR" va
NRhCONRi, trong d6 mdi nhom C,_¢ alkylen, C, ¢ alkenylen, va C,¢ alkynylen nay tiy ¥
duoc thé bﬁng 1, 2 hodc 3 phén tir thé doc 1dp dugce chon tu halo, Ci4 alkyl, Ci4
haloalkyl, OH, C,_ alkoxy, Ci_haloalkoxy, amino, C,_4 alkylamino, va C,_g dialkylamino;

X, X’, va X’’ doc lap Véng mat hoac doc 1ap duogc choh tr C, alkylen, Cy4
alkenylen, C,¢ alkynylen, arylen, xycloalkylen, heteroarylen, va heteroxycloalkylen,
trong do mdi nhom Cqg alkylen, C,¢ alkenylen, C,4 alkynylen, arylen, xycloalkylen,
heteroarylen, va heteroxycloalkylen ndy tuy ¥ dugc thé bang 1, 2 hoic 3 phan tir thé doc
14p duoc chon tir halo, CN, NO,, OH, C, alkyl, C; haloalkyl, C,_g alkoxyalkyl, C,
alkoxy, Cis haloalkoxy, C, alkoxyalkoxy, xycloalkyl, heteroxycloalkyl, C(O)OR,
C(O)NR"R’, amino, Cy_¢ alkylamino, va C, g dialkylamino;

Y, Y’, va Y’ doc lap ving mit hodc doc lap duoc chon tir Cyg alkylen, Cog
alkenylen, C,¢ alkynylen, O, S, NR", CO, COO, CONR" SO, SO, SONR" va
NR"CONR’, trong d6 mdi nhém C alkylen, C,. alkenylen, va Cy¢ alkynylen nay tiy ¥
duoc thé b::ing 1, 2 hodc 3 phﬁn tir thé doc 12p dugc chon tir halo, C;¢ alkyl, C;

haloalkyl, OH, C,_alkoxy, Cy_¢haloalkoxy, amino, C_ alkylamino, va C,_g dialkylamino;

Z,7’,vaZ doc lap dugc chon tr H, halo, C, ¢4 alkyl, C, 4 alkenyl, C,¢ alkynyl,
Cr¢ haloalkyl, halosulfanyl, CN, NO,, Nj;, OR®™, SR® C(O)R™, C(O)NR“R¥
C(0)OR™, OC(O)R™, OC(0O)NR“R®, NR“R¥ NR“C(O)R™, NR“C(O)NR“R%
NRZC(0)OR?, C(=NRENR“R¥, NRZC(=NRENR“R%, P(R™),, P(OR%),, P(O)R*’RZ,
P(O)OROR®?, S(O)R®, S(O)NR“R¥, S(0),R™, NR“S(0),R™, S(0),NR“R¥, aryl,
xycloalkyl, heteroaryl, va heteroxycloalkyl, trong d6 C, alkyl, C, ¢ alkenyl, C, ¢ alkynyl,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl nay tiry ¥ duoc thé bang 1, 2, 3, 4 hoic 5
| phén tr thé doc 13p dugc chon tur halo, Cy4 alkyl, C,4 alkenyl, C,¢ alkynyl, Cig
haloalkyl, halosulfanyl, CN, NO,, N3, OR®, SR* C(O)R", C(O)NR“R%, C(O)OR™,
OC(O)R, OC(O)NR“R¥, NR“R%, NR“C(0)R™, NR“C(O)NR“R®, NRC(0)OR®,
C(=ENRONRRY, NRC(=NR®NR“R®, P(R?),, P(OR?),, P(O)R“R?, P(O)OR0OR®,
S(O)R™, S(O)NR“R%, S(0),R", NR“S(0),R", va S(0),NR“R*;

trong d6 hai nhém -W-X-Y-Z lién k&, cing vé6i cac nguyén tir gin két véi chung,

tuy y tao thanh vong xycloalkyl dung hop 4-20 canh hodc vong heteroxycloalkyl dung
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hop 4-20 canh, mdi vong ndy tuy ¥ duge thé béng 1, 2, hoac 3 phé.n tr thé doc lap dugce
chon tir halo, Cy_4 alkyl, C,4 alkenyl, C, ¢ alkynyl, C;_¢ haloalkyl, halosulfanyl, CN, NO,,
OR®, SR®, C(O)R®, C(O)NR®R®, C(O)OR®, OC(O)R™, OC(O)NR®R®, NRZR®,
NR“C(O)R>, NRZC(O)NR®R®, NR“C(O)OR™, C(=NR®NR“R®,
NRZC(=NRENRZR®, S(O)R”, S(O)NRZR®, S(0),R”, NR®S(0),R™, S(0),NR“R®,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl;

trong d6 hai nhém -W’-X’-Y’-Z’ lién k&, cing v6i cac nguyén tir gin két véi
chung, tuy ¥y tao thanh vong xycloalkyl dung hop 4-20 canh hodc vong heteroxycloalkyl
dung hop 4-20 canh, mdi vong nay tiy ¥ dugc thé bang 1, 2, hodc 3 phan tir thé doc 1ap
dugc chon tir halo, Cy¢ alkyl, C,¢ alkenyl, C,¢ alkynyl, C;¢ haloalkyl, halosulfanyl, CN,
NO,, OR®, SR®™, C(O)R®™, C(O)NR®R®, C(0)OR®, OC(O)R™, OC(O)NR“R®,
NR®R®,  NREC(O)R™, NRZC(ONR®R®, NRZC(O)OR®, C(=NRHNR®R®,
NRSC(=NRENRZR®, S(O)R™, S(OINR“R®, S(0),R”, NR“S(0),R”, S(0),NR“R®,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl;

Cy’, Cy', va Cy’ doc lap duoc chon tir aryl, xycloalkyl, heteroaryl, va
heteorxycloalkyl, mdi nhém ndy tuy ¥ duoc thé bang 1, 2, 3, 4, or 5 phin tir thé doc lap
dugc chon tir halo, Cy¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, C;_¢ haloalkyl, halosulfanyl, CN,
NO,, N;, OR*, SR* C(O)R™, C(O)NR*R*, C(0)OR™, OC(O)R™, OC(O)NR*'R*,
NR*R* ~ NR¥C(O)R™, NR™C(ONR“R*, NR®“C(O)OR*™, C(=NR®NR®“RY,
NR®C(=NR®NR“R* PR™), P(OR%, P(OR*R" PO)OR’OR", SOR"™,
S(O)NR¥R¥, S(0),R™ NR™S(0),R™, va S(O),NR“R%;

R*1a H, Cp4 alkyl, C,4 alkenyl, C,_4 alkynyl, xycloalkyl, heteroxycloalkyl, aryl,

hodc heteroaryl trong d6 C;4 alkyl, C,4 alkenyl, C,, alkynyl, xycloalkyl,
| heteroxycloalkyl, aryl hodc heteroaryl ndy tuy ¥ duoc thé bing 1, 2, hodc 3 phan tir thé
doc 1ap dugc Lchon tir OH, CN, amino, halo, va Cy_4 alkyl;

RB1a H, C4 alkyl, Cy4 alkényl, C,.4 alkynyl, xycloalkyl, heteroxycloalkyl, aryl,
hodc heteroaryl trong d6 C,4 alkyl, C,4 alkenyl, hoic C,, alkynyl, xycloalkyl,
heteroxycloalkyl, aryl, hoic heteroaryl niy tiy ¥ duoc thé bang 1, 2, hoic 3 phan tir thé
doc 1ap dugce chon tir OH, CN, amino, halo, va C,_4alkyl;
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R va RP doc 1ap dugc chon tr H, Cy4 alkyl, C,_4 alkenyl, hoac C, 4 alkynyl, trong
d6 C,.4 alkyl, C,.4 alkenyl, hodc C,4 alkynyl ndy tiy ¥ dugc thé bang 1, 2, hodc 3 phn tir
thé doc 13p dugc chon tir OH, CN, amino, halo, va C;_4 alkyl;

hoic R® va RP cing v6i nguyén tir N gin két véi ching tao thanh vong
heteroxycloalkyl hoic nhém heteroaryl ¢6 4, 5, 6 hodc 7 canh, mdi vong ndy tiiy ¥ dugc
thé bang 1, 2, hodc 3 phén tir thé doc lap duge chon tir OH, CN, -amino, halo, va C 4
alkyl;

R? R, R R*, va R* doc 1ap duoc chon tir H, Cy alkyl, Cy haloalkyl, C,.
alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, va heteroxycloalkylalkyl, trong d6 C,, alkyl, C,s
haloalkyl, C,s alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tiry ¥ dugc thé
bang 1, 2, hodc 3 phan tir thé ddc 1ap dugc chon tir OH, CN, amino, halo, C,¢ alkyl, C\.¢
alkoxy, Ci_¢ haloalkyl, va C;_¢ haloalkoxy;

R®, R® R R™, va R™ doc 1ap duoc chon tir H, Cy alkyl, Cy haloalkyl, C,
alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, va heteroxycloalkylalkyl, trong d6 C,¢ alkyl, Cis
haloalkyl, C,s alkenyl, C,s alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hoic heteroxycloalkylalkyl nay tity ¥ dugc thé
bang 1, 2, hodc 3 phn tir thé doc 1ap duge chon tir OH, CN, amino, halo, C; alkyl, Cy.
alkoxy, Ci_¢ haloalkyl, va Cy_¢ haloalkoxy;

R® va R? doc 1ap dugc chon tir H, C, alkyl, C,¢ haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong dé Cy.;o alkyl, Ci¢ haloalkyl, C,¢
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl ndy tiy ¥ duoc thé bang 1, 2, |
hodc 3 phén tir thé doc 14p duge chon tir OH, CN, amino, halo, Cy alkyl, C,_¢ alkoxy, C;.
6 haioalkyl, va C;_¢ haloalkoxy;

hoic R va R® cing véi nguyén t¢ N gin két véi ching tao thanh vong

heteroxycloalkyl hodc nhom heteroaryl cé 4, 5, 6 hodc 7 canh, mdi vong nay tuy y dugc

-11-



29706

thé bang 1, 2, hodc 3 phan ti thé doc 14p duge chon tir OH, CN, amino, halo, C,_¢ alkyl,
Ci alkoxy, C;_¢haloalkyl, va C;_haloalkoxy;

R va RY doc 1ap duoc chon tir H, Cy_y alkyl, Cy haloalkyl, C,¢ alkenyl, C,.¢
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 C;.jy alkyl, C,¢ haloalkyl, C,g
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hoic heteroxycloalkylalkyl ndy tiry ¥ duoc thé bing 1, 2,
hodc 3 phan tir thé doc 13p dugc chon tir OH, CN, amino, halo, C,¢alkyl, C,¢alkoxy, C;.
¢ haloalkyl, va Cy_¢ haloalkoxy;

hodc R va RY cing vé6i nguyén tr N gin két voi ching tao thanh vong
heteroxycloalkyl hodc nhém heteroaryl c6 4, 5, 6 hodc 7 canh, mdi vong nay tiy ¥ duoc
thé bang 1, 2, hodc 3 phin tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C;_ alkyl,
Ci.¢alkoxy, C;_¢ haloalkyl, va C,_¢ haloalkoxy;

R% va R* doc 1ap duoc chon tir H, Cy_jo alkyl, Cy6 haloalkyl, C, alkenyl, C,.
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylxycloalkyl, arylheteroxycloalkyl,
arylheteroaryl, biaryl, heteroarylxycloalkyl, heteroarylheteroxycloalkyl, heteroarylaryl,
va biheteroaryl, trong d6 Ciy alkyl, Ci¢ haloalkyl, C,¢ alkenyl, C,¢ alkynyl, aryl,
heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl,
heteroxycloalkylalkyl, arylxycloalkyl, arylheteroxycloalkyl, arylheteroaryl, biaryl,
heteroarylxycloalkyl, heteroarylheteroxycloalkyl, heteroarylaryl, va biheteroaryl nay tuy
v duoc thé bang 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir OH, CN, amino, halo, Cy4
alkyl, C,¢ alkoxy, Ci¢ haloalkyl, C;¢ haloalkoxy, hydroxyalkyl, xyanoalkyl, aryl,
heteroaryl, C(O)OR™, C(O)R™, S(0),R™, alkoxyalkyl, va alkoxyalkoxy;

hosic R va R® cing v6i nguyén t¢ N gin két voi ching tao thanh vong
heteroxycloalkyl hodc nhém heteroaryl c6 4, 5, 6 hodc 7 canh, mbi vong nay tuy y dugc
thé bang 1, 2, hoic 3 phﬁn ttr thé doc 1ap dugc chon tir OH, CN, amino, halo, C;_¢ alkyl,
C, alkoxy, Ci héloalkyl, Cy.6 haloalkoxy, hydroxyalkyl, xyanoalkyl, aryl, heteroaryl,
C(O)OR™, C(O)R™, S(0),R™, alkoxyalkyl, va alkoxyalkoxy;

R% va R® doc 1ap dugce chon tr H, Cy1¢ alkyl, Cy4 haloalkyl, C,¢ alkenyl, C,¢
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
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xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 Cy alkyl, C;¢ haloalkyl, C,¢
alkenyl, C,4 alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tiy y duge thé bang 1, 2,
hodc 3 phan tir thé doc 1ap duge chon tir OH, CN, amino, halo, C,_¢alkyl, C;.¢alkoxy, C,.
¢ haloalkyl, va Cy_¢ haloalkoxy;

hoic R® va R® cing v6i nguyén tr N gin két v6i ching tao thanh vong
heteroxycloalkyl hodc nhom hetefoaryllcé 4, 5, 6 hodc 7 canh, mdi vong nay tiry ¥ duoc
thé bang 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir OH, CN, amino, halo, C_¢ alkyl,
Cigalkoxy, Ci¢haloalkyl, va Cy_¢ haloalkoxy;

R va RY doc 1ap duoc chon tir H, Cyyo alkyl, Cy¢ haloalkyl, C,.¢ alkenyl, Co
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 Cjjo alkyl, Ci¢ haloalkyl, C,g
alkenyl, C,s alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
~ heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tiy ¥ duoc thé bang 1, 2,
hodc 3 phan tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C,_¢alkyl, C;_¢alkoxy, C,.
¢ haloalkyl, va C,_¢ haloalkoxy;

hoic R® va R* cing voi nguyén tir N gin két v6i ching tao thanh vong
heteroxycloalkyl hodc nhom heteroaryl ¢6 4, 5, 6 hodc 7 canh, mdi vong ndy tuy ¥ duoc
thé bang 1, 2, hodc 3 phén tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C;_¢ alkyl,
Cisalkoxy, Cy_¢haloalkyl, va C;_¢ haloalkoxy;

RS, R®', R%, va R% doc 1ap duoc chon tir H, C, alkyl, C haloalkyl, C, ¢ alkenyl,
(Cs alkoxy)-Ci alkyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, xycloalkylalkyl, heteroarylalkyl, va heteroxycloalkylalkyl;

RY, R™, R?, va R™ doc 1ap duogc chon tir H, Cy alkyl, C,_¢ haloalkyl, C,.¢ alkenyl,
C,6 alkynyl, aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl;

R#1a H, CN, va NO,;

R" va R’ doc lap duogc chon tir H va Cy¢ alkyl;

R 13 H, C, alkyl, C; haloalkyl, C, alkenyl, C, alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc
heteroxycIoalkylalkyl;
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m bang 0, 1, 2, 3, 4, 5, hoic 6;
p bang 0, 1, 2, 3, hodc 4;
| qbéng 0,1, 2,3, hodc4;

rbang 0, 1,2, 3, 4, 5, hoic 6;

S béng 0,1, 2,3, hodc 4;va

tbang 0, 1, 2, 3, hoic 4,

v6i didu kién 13 khi A 13 CH, thi L' khong phai 13 CO hoic (CR*R’), trong d6 u
bang 1.

Sang ché ciing d& cap dén hop chat rc ché kinaza, bao gom tyrosin kinaza thu thé
nhu cac chat thudc phan ho Met, c¢é cong thic I:

L1—cy!
Cy2—L? A

=
I /T\ ) "
RZ \N \N

I

hodc mubi duoc dung hodc tién chat cua no, trong d6 cac yéu t6 thanh phén duogc
xac dinh trong ban mo ta.

Sang ché cling dé cap dén duoc phém chira hop chét c6 cong thic I, hodc mudi
dugc dung cua né, va it nhit mot chét mang dugc dung.

Sang ché ciing dé cap dén phuong phép ex vivo e ché hoat tinh cuia tyrosin kinaza
thu thé hodc khong thu thé, trong d6 bao gdm bude cho kinaza nay tiép xtic v6i hop chét
c6 cong thic I, hodc mubi dugce dung ctia n6.

Sang ché ciing dé cap dén phuong phap ex vivo tic ché qua trinh dan truyén tin
hidu kinaza yéu td ting truong t& bao gan/thu thé yéu té ting truéng té bao gan (HGF/c-
Met) trong té bio, bao gdm budc cho t& bao nay tiép xtic véi hop chat c6 cong thirc I,
hoic mubi duoc dung ctia né.

Sang ché ciing dé& cap dén phuong phép ex vivo {rc ché hoat tinh ting sinh ctia té
bao, bao gdbm budc cho t& bao ndy tiép xuc v6i hop chit c6 cong thirc I, hodc mudi duoc

dung cda no.
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Sang ché ciing mé ta phuong phap trc ché su phat trién u ¢ dbi twong bi bénh, bao
2dm bao gdm budc cho dbi trong bi bénh ndy st dung luong hitu hiéu ctia hop chét c6

cong thirc I, hodc mudi dugce dung cta no.

Sang ché ciing mo ta phuong phéap e ché su di can khdi u & ddi twong bi bénh,
trong d6 phuong phép nay bao gdbm budc cho ddi tuong bi bénh nay st dung luong hiru
hi€u cua hop chét c6 cong thire I, hodc mubi dugc dung cua no.

Sang ché ciing mé ta phwong phéap diéu tri bénh & dbi twong bi bénh, trong d6
bénh ndy di cing véi su rdi loan qua trinh truyén tin hiéu HGF/c-MET, bao gém budc
cho dbi tugng bi bénh nay sir dung luong hitu hiu ciia hop chét ¢6 cong thirc I, hoic
mudi dugc dung ctia né.

Sang ché ciing mo ta phwong phép diéu tri bénh ung thu cho ddi tuong bi bénh,
bao gdm budc cho dbi tuong bi bénh nay sit dung lugng hitu hiéu ctia hop chit cé cong
thire 1, hodic mudi dugc dung cta no.

Sang ché ciing dé cap dén hop chit c6 cong thirc I dé st dung trong diéu tri.

Sang ché ciing d& cip dén hop chét c6 cong thirc I dé st dung trong bio ché thube
dé st dung trong diéu tri.

M6 ta chi tiét sang ché
Sang ché d& cap dén hop chit rc ché kinaza, bao gdm tyrosin kinaza thu thé, nhu

cac chat thudc phan ho Met, c6 cong thic I:

L'—cy!
Cy?—L? A
I/ J )
)\ ¥
7 SN N
I

hozc mudi dugc dung hoic tién chét ctia no, trong do:
A 13 N hogc CR?;

Cy' 14 aryl , heteroaryl, xycloalkyl, hodc heteroxycloalkyl, mbi nhém tiy y dugc
thé bang 1, 2, 3, 4, hodc 5 nhém -W-X-Y-Z;
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Cy* 14 aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl, mdi nhém tuy ¥ duoc
thé bang 1, 2, 3, 4, hodc 5 nhém -W’-X°-Y*-Z’;

L' 1a (CR'R’),, (CR'R’),-(xycloalkylen)-(CR'R’),, (CR'R’),-(arylen)-(CR'R’),,
(CR4R5)p-(heteroxycloalkylen)—(CR4R5)q, (CR4R5)é-(heteroarylen)-(CR4R5)q,
(CR*R’),0(CR'R),, (CR'R®),S(CR'RY),, (CR'R’),C(0)(CR'RY),,
(CR'R%),C(O)NRY(CR'R®),,  (CR'R’),C(O)O(CR'R’);,  (CR'R?),0C(O)(CR'R’),,
(CR*R’),0C(O)NR*(CR'R’),, (CR'R’),NR*(CR'R’),, (CR4R5)pNR6C(O)NRG(CR4R5)q,
(CR*R’),S(O)(CR'R’),, (CR'R’),S(O)NR*(CR'R’);, (CR'R’),S(0),(CR'R’),, hoic
(CR*R’),S(0),NR’(CR'R’),, trong d6 xycloalkylen, arylen, heteroxycloalkylen, hoic
heteroarylen nay tiy ¥ duoc thé bang 1, 2, hodc 3 phan tir thé doc 14p duoc chon tir Cy’,
halo, Cy¢ alkyl, C,4 alkenyl, C,4 alkynyl, C, haloalkyl, halosulfanyl, CN, NO,, N3,
OR? SR? C(O)R®, C(O)NRR’, C(O)OR? OC(O)R®, OC(O)NRR?, NR°R?, NR°C(O)R",
NR°C(O)NR°R?, NR°C(O)OR?, C(=NRENR°R?, NR°C(=NRENRR?, P(R"),, P(OR®),,
P(O)R°R, P(O)OROR’, S(O)R®, S(O)NRRY, S(0),R®, NR°S(0),R", va S(0),NRR;

L? 1a (CR'RY), (CR'R®)(xycloalkylen)-(CR'R®), (CR'R®)-(arylen)-(CR'R®),
(CR'R®),-(heteroxycloalkylen)-(CR'R®),, (CR'R®)~(heteroarylen)-(CR'R®),
(CR'R®),O(CR'R®), (CR'R®)S(CR'RY), (CR'R®),C(O)(CR'R®),
(CR'R®),C(O)NR’(CR'R®), (CR'R®),C(O)O(CR'R), (CR'R®),0C(0)(CR'R®),
(CR'R®),OC(O)NR’(CR'R®), (CR'R®)NR’(CR'R®), (CR'R®)NR’C(O)NR’(CR'R®),
(CR'RYS(O)(CR'R®),  (CR'R®).S(O)NR'(CR®R?),,  (CR'R®)S(0),(CR'R®),  hoiic
(CR'R®),S(0),NR’(CR'R®),, trong d6 xycloalkylen, arylen, heteroxycloalkylen, hoic
heteroarylen nay thy ¥ dugc thé bang 1, 2, hodc 3 phén tir thé doc 1ap duoc chon tir Cy*,
halo, C;¢ alkyl, C,¢ alkenyl, C,¢ alkynyl, C,.¢ haloalkyl, halosulfanyl, CN, NO,, N,
OR*, SR™, C(O)R", C(O)NR'RY, C(O)OR™, OC(O)R™, OC(O)NR*'RY, NR*R%,
NR'C(O)R", NR®'C(O)NR*'RY, NR®'C(0)OR™, C(=NR&)NR'RY,
NRYC(=NREONRYRY,  PR™),, P(OR), PO)RR", P(O)OROR", SOR",
S(O)NR'RY, S(0),R", NR®'S(0),R", va S(O),NR*'R*;

R' 12 H hodc -W>*-X’-Y**-Z"’;

R? 14 H, halo, C, alkyl, C, alkenyl, C,¢ alkynyl, C;. haloalkyl, CN, NO,, OR*,
SR*, C(O)R®, C(O)NRCRP, C(O)OR”, OC(O)R®, OC(O)NR“RP, NR“RP, NR°C(O)R®,
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NREC(O)NRCRP, NRCC(O)ORA, S(O)R®, S(O)NRRP, S(0),R®, NRS(0O),R®, hoic
S(0),NR“RP;

R* 1a H, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl, halo, C,¢ alkyl, Cy4
alkenyl, C,¢ alkynyl, C; haloalkyl, CN, NO, OR* SR* C(O)R®, C(C)NRR®,
C(O)OR®, OC(O)R®, OC(O)NR°R®, NRRP, NREC(O)R®, NRCC(O)NRCRP,
NRCC(0)ORA, S(O)R®, S(O)NRCRP, S(0O),R®, NRES(0),RE, va S(0),NRRP; trong d6
xycloalkyl, aryl, heteroxycloalkyl, heteroaryl, hoic Cy¢ alkyl nay tiy ¥ dugc thé bang 1,
2, hoic 3 phin tir thé doc 1ap dugc chon tir Cy’, halo, Cyg alkyl, Cy4 alkenyl, Coy
alkynyl, Cy haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R”', C(O)NR*'R,
C(O)OR?, OC(O)R”, OC(ONR®RY, NRRY, NRC'C(O)R™, NR'C(O)NR®'RY,
NR°'C(O)OR™, C(=NR®NRRY, NRC(=NRENRRY, PR™),, P(OR®),, P(O)R*'R",
P(O)OR®'OR™, S(O)R™, S(O)NR'RY, S(0),R”!, NR'S(0O),R", va S(0),NR*'R*;

hodc R? va -L2-Cy” lién két v6i nhau tao thanh nhém c6 cong thic:
B S
O
N /(?1
H
trong d6 vong B 12 nhan aryl ngung tu hoidc heteroaryl ngung tu, moi nhém tiy ¥
dugc thé biang 1, 2, hodc 3 nhém -W’-X°-Y*-Z’;

R va R’ doc 1ap dugc chon tir H, halo, OH, C4 alkyl, C,¢ alkenyl, C, ¢ alkynyl,
Ci.6 alkoxy, alkoxyalkyl, xyanoalkyl, heteroxycloalkyl, xycloalkyl, C,¢ haloalkyl, CN, va
NO,;

hodic R* va R’ cing v&i nguyén tr C gin két véi chung tao thanh xycloalkyl 3, 4,
5, 6, hodc 7 canh hodc vong heteroxycloalkyl, mdi nhém tiy ¥ duoc thé bang 1, 2, hoic 3
phén tir thé doc 1ap dugc chon tir halo, OH, C alkyl, C, alkenyl, C,4 alkynyl, C,.
alkoxy, alkoxyalkyl, xyanoalkyl, heteroxycloalkyl, xycloalkyl, C,¢ haloalkyl, CN, va
NOz,

R®1a H, Ci alkyl, C,¢ alkenyl, hodc C,_¢ alkynyl;

R’ va R® doc 1ap duogc chon tir H, halo, OH, C, alkyl, C, alkenyl, C,. alkynyl,
Cy.¢ alkoxy, C;_ haloalkyl, CN, va NO;
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hodc R” va R® cing v6i nguyén tir C gin két véi ching tao thanh xycloalkyl 3, 4,
5, 6, hoic 7 canh hodc vong heteroxycloalkyl, mdi nhém ty ¥ duge thé bang 1, 2, hoic 3
phén tir thé doc 1ap dugc chon tu halo, OH, C4 alkyl, C,¢ alkenyl, C, ¢ alkynyl, C,¢
alkoxy, Cy_ haloalkyl, CN, va NO,;

R’ 1a H, C, alkyl, C,¢ alkenyl, hodc C, ¢ alkynyl;

W, W’, va W’ doc 1ap khong c6 mat hodc ddc lap duge chon tir C; ¢ alkylen, C, ¢
alkenylen, C,¢ alkynylen, O, S, NR" CO, COO, CONR", SO, SO, SONR" va
NRhCONRi, trong do mdi Cy¢ alkylen, C, alkenylen, va C, alkynylen tiy ¥ duoc thé
bing 1, 2 hoic 3 phin tir thé doc 1ap dugce chon tir halo, C,¢ alkyl, C\_¢ haloalkyl, OH, C.

¢ alkoxy, Cy_ haloalkoxy, amino, Cy_ alkylamino, va C,_g dialkylamino;

X, X’, va X’ doc 1ap khong c6 mét hodc doc lap dugc chon tir Cy ¢ alkylen, C, ¢
alkenylen, C,¢ alkynylen, arylen, xycloalkylen, heteroarylen, va heteroxycloalkylen,
trong dé mdi Cy¢ alkylen, C,s alkenylen, C,¢ alkynylen, arylen, xycloalkylen,
heteroarylen, va heteroxycloalkylen tiy ¥ dugc thé bang 1, 2 hoiic 3 phan tir thé doc 14p
duge chon tir halo, CN, NO,, OH, C, alkyl, Cy_4 haloalkyl, C, g alkoxyalkyl, C,¢ alkoxy,
C,.¢ haloalkoxy, C, ¢ alkoxyalkoxy, xycloalkyl, heteroxycloalkyl, C(O)OR’, C(O)NR"R},

amino, C, alkylamino, va C,_g dialkylamino;

Y, Y’, va Y’ doc lap khong c6 mat hodc doc 1ap duoc chon tir Cy¢ alkylen, Cy
alkenylen, C,4 alkynylen, O, S, NR", CO, COO, CONR" SO, SO, SONR" va
NR'CONR’, trong d6 mdi C; alkylen, C,.¢ alkenylen, v C,.¢ alkynylen tity ¥ duoc thé
bang 1, 2 hodc 3 phan tir thé doc 1ap dugc chon tir halo, Cy¢ alkyl, Cy_¢ haloalkyl, OH, C,_

¢ alkoxy, Cy_¢ haloalkoxy, amino, Cy_ alkylamino, va C,_g dialkylamino;

Z,7’,vaZ” doc lap duoc chon tir H, halo, Cy4 alkyl, C, ¢ alkenyl, Cy alkynyl,
C, haloalkyl, halosulfanyl, CN, NO, N; OR¥ SR* C(O)R™ C(O)NR“R?
' C(O)OR®, OC(O)R”, OC(O)NR“R¥, NR“R¥ NR“C(O)R", NR“C(O)NR*R®,
NRZC(0)OR?, C(=NRENRR¥, NRZC(=NR®NR“R®¥, P(R?),, P(OR**),, P(O)R*R",
P(O)ORZOR?, S(O)R™, S(O)NRPR¥, S(0),R", NR“S(0),R" S(0),NR“R®, aryl,
xycloalkyl, heteroaryl, va heteroxycloalkyl, trong d6 C, ¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl tiy y dugc thé bang 1, 2, 3, 4 hoic 5
phan tir thé doc 1ap duoc chon tir halo, C alkyl, Cy¢ alkenyl, C,¢ alkynyl, Cis
haloalkyl, halosulfanyl, CN, NO,, N3, OR? SR* C(O)R"™, C(O)NR“R®, C(0)OR®,
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OC(0)R®, OC(O)NR*R®, NR“R¥, NRZC(0)R™, NR“C(O)NR“R®, NR”C(0)OR?,
C(=NRENRRY, NRPC(=NR®NRZRY, P(R™),, P(OR*),, P(O)R®R", P(0)OR®OR",
S(O)R™, S(O)NRZR®, S(0),R"?, NR“S(0),R", va S(O),NR“R¥;

trong d6 hai nhém -W-X-Y-Z lién ké, cling v6i nguyén tir gin két v6i chung, tiy ¥
tao thanh vong xycloalkyl cé tir 4 dén 20 canh ngung tu hogc vong heteroxycldalkyl co tur
4 dén 20 canh ngung tu, mdi nhom tiy ¥ durcjc thé béng 1, 2, hoac 3 phé“m tr thé doc 1ap
duoc chon tir halo, Cy4 alkyl, C,¢ alkenyl, C,¢ alkynyl, C,_ haloalkyl, halosulfanyl, CN,
NO,, OR®, SR® C(O)RY, C(O)NR®R® C(O)OR®, OC(O)R”, OC(O)NR“R®,
NR®RE,  NREC(ORY®, NRZC(O)NRR®, NRZC(O)OR®, C(=NR{NR®R®,
NRZC(=NRENR®R®, S(0)R™, S(O)NRZR®, S(0),R”, NR?S(0),R™, S(0),NR“R®,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl;

trong d6 hai -W’-X’-Y’-Z’ lién ké, ciing v6i nguyén tir gin két v6i ching, tﬁy v
tao thanh vong xycloalkyl c6 tir 4 dén 20 canh ngung tu hoic vong heteroxycloalkyl co tur
4 dn 20 canh ngung tu, mdi nhém tuy ¥ duge thé bang 1, 2, hodc 3 phin tir thé doc lap
duoc chon tir halo, C ¢ alkyl, C, alkenyl, C,¢ alkynyl, C,_¢ haloalkyl, halosulfanyl, CN,
NO,, OR®, SR® C(O)R™, C(O)NR®R®, C(O)OR®, OC(O)R”, OC(O)NR®R®,
NR®RE,  NRPC(O)RY®, NRZC(O)NR®R®, NR®C(O)OR®, C(=NR{)NR“R®,
NREC(=NRENRZRE, S(O)R”, S(O)NR“R®, S(0),R™, NR*S(0),R”, S(0),NR“R®,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl; '

Cy’, Cy', vd Cy’ doc lap dugc chon tir aryl, xycloalkyl, heteroaryl, va
heteroxycloalkyl, mdi nhém tiy ¥ dugc thé bang 1, 2, 3, 4, hodc 5 phan tir thé doc 1ap
duoc chon tir halo, Cy¢ alkyl, C, alkenyl, C, ¢ alkynyl, C,_¢ haloalkyl, halosulfanyl, CN,
NO,, N3, OR* SR*, C(O)R™, C(ONR¥R¥ C(0O)OR™, OC(O)R™, OC(O)NR*R*,
NR*“R¥ ~ NR®C(O)R™, NR®C(ONR¥R* NR“C(O)OR™, C(=NRNR“R*,
NRYC(=NR®NR*“R¥, PR™), POR", PORR" PO)OR¥ORM SOR",
S(O)NR*R*, S(0),R™, NR*S(0),R™, va S(0),NR“R*;

R* 14 H, Cy4 alkyl, C,.4 alkenyl, C,4 alkynyl, xycloalkyl, heteroxycloalkyl, aryl,
hoic heteroaryl trong d6 Ci4 alkyl, C,4 alkenyl, C,4 alkynyl, xycloalkyl,
heteroxycloalkyl, aryl hodc heteroaryl ny tiy ¥ duoc thé bang 1, 2, hoic 3 phan tir thé
doc 1ap dugce chon tir OH, CN, amino, halo, va C, 4 alkyl;
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R®1a H, Cy4 alkyl, C,4 alkenyl, C,4 alkynyl, xycloalkyl, heteroxycloalkyl, aryl,
hodc heteroaryl trong d6 Ci4 alkyl, C,4 alkenyl, hodc C,4 alkynyl, xycloalkyl,
heteroxycloalkyl, aryl, hoac heteroaryl nay tuy y dugc thé bang 1, 2, hodc 3 phan tir thé
doc 1ap dugce chon tir OH, CN, amino, halo, va C;_4alkyl;

R€ va R doc 14p dugc chon tir H, C,4 alkyl, C, 4 alkenyl, hodc C, 4 alkynyl, trong
d6 C; 4 alkyl, C,4 alkenyl, hodc C, 4 alkynyl ndy, tiy ¥ dugc thé bang 1, 2, hodc 3 phén tir
thé doc 1ap duoc chon tir OH, CN, amino, halo, va C;_4 alkyl;

hoic R va R® cing v6i nguyén tr N gin két v6i ching tao thanh nhém
heteroxycloalkyl hodc nhém heteroaryl 4-, 5-, 6- hodc 7 canh, mdi nhém tiy ¥ duge thé
bang 1, 2, hodc 3 phan tir thé doc lap duge chon tir OH, CN, amino, halo, va C,_4alkyl;

R? R*, R R*, va R* doc 1ap duoc chon tir H, Cy alkyl, C haloalkyl, Cy.g
alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, va heteroxycloalkylalkyl, trong d6 C,, alkyl, C,s
haloalkyl, C,¢ alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl nay try y dugc thé
béng 1,2, hodac 3 phﬁn tr thé doc 1ap dugce chon tr OH, CN, amino, halo, Cy¢ alkyl, C;
alkoxy, Cy¢haloalkyl, va C,_¢ haloalkoxy;

R®, R® R® R™, va R™ doc 1ap duoc chon tir H, Cy alkyl, C;_¢ haloalkyl, Cy
alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, va heteroXycloalkylalkyl, trong d6 Cy4 alkyl, Ci¢
haloalkyl, C,¢ alkenyl, C,4 alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tuy y duoc thé
bang 1, 2, hoic 3 phén tir thé doc 1ap duoc chon tir OH, CN, amino, halo, C ¢ alkyl, Cy
alkoxy, C, haloalkyl, va C;_¢haloalkoxy; |

R® va R‘_j doc 18p duogc chon tir H, Cy o alkyl, C, haloalkyl, C,¢ alkenyl, Cy
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
'xycloalkylaikyl ho#c heteroxycloalkylalkyl, trong d6 Ciio alkyl, Ci haloalkyl, Cyg
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tuy y duogc thé bang 1, 2,
hozic 3 phén tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C ;¢ alkyl, C;4alkoxy, C,.
¢ haloalkyl, va C,_¢ haloalkoxy;
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hogc R® va RY cing véi nguyén to N gin két véi ching tao thanh nhém
heteroxycloalkyl hodc nhom heteroaryl 4-, 5-, 6- hodc 7 canh, mdi nhém tiy v duoge thé
bing 1, 2, hodc 3 phin tir thé doc 1ap duge chon tir OH, CN, amino, halo, C,¢ alkyl, C
alkoxy, C;_¢ haloalkyl, va C,_¢ haloalkoxy;

R va RY doc 1ap duoc chon tir H, Cyyo alkyl, C . haloalkyl, C, alkenyl, Cy
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, héteroa1ylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 C,;o alkyl, C, haloalkyl, C,¢
alkenyl, C,s alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tiy ¥ dugc thé bang 1, 2,
hoic 3 phin tir thé doc 1ap dugc chon tir OH, CN, amino, halo, Cy¢alkyl, Calkoxy, C,.
¢ haloalkyl, va C;_ haloalkoxy;

hoic R va RY cung v6i nguyén tir N gin két véi ching tao thanh nhém
heteroxycloalkyl hodc nhém heteroaryl 4-, 5-, 6- hodc 7 canh, mdi nhém tuy ¥ duge thé
bang 1, 2, hodic 3 phén tir thé doc lap duge chon tir OH, CN, amino, halo, C4 alkyl, C;_
alkoxy, Cy_¢ haloalkyl, va C,_¢ haloalkoxy;

R va R¥ doc 1ap duoc chon tir H, C.q0 alkyl, Cy haloalkyl, C,¢ alkenyl, Cy
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylaltkyl, heteroarylalkyl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylxycloalkyl, arylheteroxycloalkyl,
arylheteroaryl, biaryl, heteroarylxycloalkyl, heteroérylheteroxycIoalkyl, heteroarylaryl,
va biheteroaryl, trong d6 Cj_io alkyl, Ci¢ haloalkyl, C,¢ alkenyl, C, alkynyl, aryl,
heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl,
heteroxycloalkylalkyl, arylxycloalkyl, arylheteroxycloalkyl, arylheteroaryl, biaryl,
heteroarylxycloalkyl, heteroarylheteroxycloalkyl, heteroarylaryl, va biheteroaryl ndy mdi
nhém tity ¥ duoc thé bang 1, 2, hodc 3 phan tir thé doc 1ap dugce chon tir OH, CN, amino,
halo, C;_6 alkyl, C,¢ alkoxy, Ci haloalkyl, C,.s haloalkoxy, hydroxyalkyl, xyanoalkyl,
aryl, heteroaryl, C(O)OR™, C(O)R™, S(0),R™, alkoxyalkyl, va alkoxyalkoxy;

hoic R? va R* cing véi nguyén tir N gin két v6i chung tao thanh nhém
heteroxycloalkyl hodc nhom heteroaryl 4-, 5-, 6- hodc 7 canh, mdi nhém tiry ¥ duoc thé
bang 1, 2, hodc 3 phan tir thé doc lap duge chon tir OH, CN, amino, halo, C,4 alkyl, C,¢
alkoxy, C, haloalkyl, C,¢ haloalkoxy, hydroxyalkyl, xyanoalkyl, aryl, heteroaryl,
C(O)OR™, C(O)R™, S(0),R™, alkoxyalkyl, va alkoxyalkoxy;
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R? va R® doc 14p dugc chon tir H, Cy g alkyl, C, haloalkyl, C,¢ alkenyl, C,
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 C,,o alkyl, Ci haloalkyl, C,,
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tiy ¥ dugc thé bang 1, 2,
ho#ic 3 phan tir thé doc 1ap duge chon tir OH, CN, amino, halo, C,_¢alkyl, C, ¢ alkoxy, C;.
- ¢ haloalkyl, va Cy_haloalkoxy;

hoic R® va R® cing v6i nguyén tr N gin két v6i ching tao thanh nhém
heteroxycloalkyl hoic nhém heteroaryl 4-, 5-, 6- hogc 7 canh, mdi nhém tiry ¥ dugc thé
béng 1,2, hodac 3 phﬁn tr thé doc 1ap dugce chon tir OH, CN, amino, halo, C, ¢ alkyl, C;
alkoxy, C,.¢ haloalkyl, va C,_¢ haloalkoxy;

R va R* doc lap duge chon tir H, Cyyo alkyl, Cp¢ haloalkyl, C, alkenyl, Cs
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 C; ;o alkyl, C, haloalkyl, Cy¢
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl tuy y duoc thé bang 1, 2,
hoac 3 ph?m tr thé doc 1ap dugc chon tir OH, CN, amino, halo, C,¢alkyl, C,¢alkoxy, C;.
¢ haloalkyl, va C;_¢haloalkoxy;

hoic R* va R* cing voi nguyén tr N gin két v6i ching tao thanh nhém
heteroxycloalkyl hodc nhom heteroaryl 4-, 5-, 6- hodc 7 canh, mdi nhém tuy ¥ duoc thé
bang 1, 2, hodc 3 phan tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C,¢ alkyl, Cy4.
alkoxy, C;haloalkyl, va Cy_¢haloalkoxy;

R®, R, R, va R** doc 1ap dugc chon tir H, Cy alkyl, Cy_ haloalkyl, C, . alkenyl,
(Ci6 alkoxy)-Cis alkyl, C, alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, xycloalkylalkyl, heteroarylalkyl, va heteroxycloalkylalkyl;

Rf, Rﬂ, Rﬂ, vaRM doc 14p dugc chon tir H, Cy4 alkyl, Cy haloalkyl, C, ¢ alkenyl,
C,.6 alkynyl, aryl, xycloalkyl, heteroaryl, \)2‘1 heteroxycloalkyl;

R&1a H, CN, va NO,;

R" va R’ doc 14p duge chon tir H va Cyq alkyl;
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R 12 H, Cis alkyl, C, haloalkyl, C,¢ alkenyl, C,¢ alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodac
heteroxycloalkylalkyl;

m bang 0, 1, 2, 3, 4, 5, hoic 6;

pbang 0, 1, 2, 3, hoic 4;

q bang 0, 1,2,3, hoge 4;

rbang 0, 1, 2, 3, 4, 5, hoic 6;

sbing 0, 1, 2, 3, hodc 4; va

tbang 0, 1, 2, 3, hoic 4.

Theo mdt s6 phuong 4n, khi A 13 CH, thi L' khong phai 13 CO hoic (CR'R’),
trong d6 u bing 1.

Theo mdt s6 phuong 4n, khi A 1a CH, thi L' khéng phai 1a (CR*R?),C(0)(CR'R’),
hoic (CR*R®), trong d6 v bang 1, 2, 3, 4, 5, hoic 6.

Theo mot s6 phuong 4n, khi A 1a CH, khi L' 1a (CR*R®),-(xycloalkylen)-(CR'R’),,
(CR“R5 )p-(arylen)-(CR4R5 )g> (CR'R’ )po( heteroxycloalkylen)-(CR*R’ )g> (CR'R’ )p-
(heteroarylen)-(CR'R’),, (CR'R’),0(CR'R’),, (CR'R%),S(CR'R’),,
(CR*R®),C(O)NR’(CR'R),,  (CR'R’),C(O)O(CR'R’),,  (CR'R’),0C(O)(CR'R’),,
(CR*R*),0C(O)NRYCR'R’);, (CR'R*)NR’(CR'R’),, (CR'R),NR’C(O)NR’(CR'R’)q,
(CR'R%),S(O)(CR'R);, (CR'R’),S(O)NR’(CR'R’),, (CR'R’),S(0)(CR'R’);, hoiic
(CRR’ )pS(O)zNR6(CR4R5 )e trong do xycloalkylen, arylen, heteroxycloalkylen, hogc
heteroarylen ndy tuy ¥ dwoc thé bang 1, 2, hogc 3 phan tir thé doc 1ap dugc chon tir Cy’,
halo, C; alkyl, C,¢ alkenyl, C,¢ alkynyl, C,¢ haloalkyl, halosulfanyl, CN, NO,, N3,
OR?, SR? C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRR?, NRR?, NR°C(O)R",
NR°C(O)NRRY, NR°C(0)OR?, C(=NR®)NRR’, NR°C(=NR#)NRR’, P(R'),, P(OR"),,
P(O)R°R, P(O)OR°OR’, S(O)R’, S(O)NRR, S(0),R", NRS(0),R", va S(0),NR'R",;

Theo mdt s6 phuong 4n, khi A 1a CH, thi L' 1a (CR*R’),-(xycloalkylen)-(CR*R’),,

p q
p bang 0, q bang 0.

Theo mdt s6 phuong 4n, khi A 13 N, thi L' 1a (CR'R),-(xycloalkylen)-(CR'R’),, p

bang 0, q bang 0.
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Theo mét s6 phuong 4n, A 1a N.
Theo mét s phuong 4n, A 13 CR’.
Theo mot sb phuong 4n, A 13 CH.

Theo mot sé phuong 4n, Cy' 13 aryl hodc heteroaryl, mdi nhém tiy ¥ dugc thé

bang 1, 2, 3, 4, hodc 5 nhém -W-X-Y-Z.

Theo mét sb phuong 4n, Cy' 13 aryl tuy ¥ dugc thé bang 1, 2, 3, 4, hodc 5 nhém -
W-X-Y-Z. |

Theo mét sb phuong 4n, Cy' 13 heteroaryl ty ¥ dugc thé bang 1, 2, 3, 4, hoic 5
nhém -W-X-Y-Z.

Theo mot sb phuong 4n, Cy” 13 aryl hodc heteroaryl, mdi nhom tiy ¥ dugc thé
bang 1, 2, 3, 4, hodc 5 nhém -W’-X°-Y’-Z’.

Theo mdt sé phuong 4n, Cy” 14 aryl hodc heteroaryl, méi nhém tiy ¥ duoc thé
bang 1, 2, 3, 4, hodc 5 nhom -W’-X’-Y?-Z’ trong d6 it nhat mot trong cac nhém -W’-X’-
Y’-Z’ nay 1a C(O)NR“R®,

Theo mot s6 phuong 4n, Cy” 13 aryl tiy ¥ duoc thé bang 1, 2, 3, 4, hodc 5 nhém -
W-X°-Y’-7’.

Theo mét sb phuong 4n, Cy* 13 heteroarylrt&y ¥ duoc thé biang 1, 2, 3, 4, hoic 5
nhom -W’-X’-Y’-Z’.

Theo mét sé phuong 4n, Cy' 13 quinonlinyl tiy ¥ dugc thé bang 1, 2, 3, 4, hodc 5
nhém -W-X-Y-Z.

Theo mdt s6 phuong 4n, Cy' 13 quinolinyl.

Theo mét s6 phuong 4n, L' 13 (CR'R’),; (CR'R’),-(xycloalkylen)-(CR'R’),,
(CR'R’),-(arylen)-(CR'R’),  (CR'R’),-(heteroxycloalkylen)-(CR'R’),, ~ (CR'R’),-
(heteroarylen)-(CR*R’),, (CR'R’),0(CR'R’),, hoic (CR'R’),S(CRR’), trong d6
xycloalkylen nay, arylen, heteroxycloalkylen, hodc heteroarylen tuy y dir(_yc thé bang 1, 2,
hodic 3 phan tir thé doc 1ap dugc chon tir Cy’, halo, Cy alkyl, C,.¢ alkenyl, C,.¢ alkynyl,
C. haloalkyl, halosulfanyl, CN, NO,, N3, OR? SR? C(O)R’, C(O)NR°RY, C(O)OR?,
OC(O)R®, OC(ONRRY, NR°RY, NR°C(O)R’, NR°C(O)NRRY NR°C(O)OR®
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C(=NRENRR?, NR°C(=NRHNRRY, P(RY),, P(OR®),, P(O)R°R', P(O)OR°OR’, S(O)R",
S(O)NRRY, S(0),R®, NR°S(O),R", va S(0),NRR".

Theo mét s6 phuong 4n, L' 13 (CR'R’),, (CR'R’),-(xycloalkylen)-(CR'R’),,
(CR'RY),-(arylen)-(CR'R%);,  (CR'R’),-(heteroxycloalkylen)-(CR'R’),,  (CR'R’),-
| (heteroarylen)-(CR4R5)q, trong d6 xycloalkylen, arylen, heteroxycloalkylen, hodc
heteroarylen ndy tiy ¥ duoc thé bang 1, 2, hodc 3 phén tir thé doc 1ap dugc chon tir Cy’,
halo, Cy¢ alkyl, C,4 alkenyl, C, alkynyi, Cl_g haloalkyl, halosulfanyl, CN, NO,, N3,
OR?, SR?, C(O)R®, C(O)NRRY, C(0)OR?, OC(O)R®, OC(O)NRR?, NR°R?, NR°C(O)R”,
NRC(O)NRRY, NR°C(O)OR? C(=NRENRRY, NR°C(=NR®NRR?, P(R"),, P(OR),,
P(O)RR, P(O)OR®OR’, S(O)R®, S(O)NRRY, S(0),R®, NR°S(0),R”, va S(0),NRR.

Theo mot sé phuong 4n, L' 1a (CR'R’), hodc (CR'R’),-(xycloalkylen)-(CR'RY),
trong d6 xycloalkylen nay tity ¥ dugc thé bang 1, 2, hodc 3 phin tir thé doc 14p duoc chon
tir Cy3 , halo, C, ¢ alkyl, C,4 alkenyl, C,4 alkynyl, C,_ haloalkyl, halosulfanyl, CN, NO,,
N;, OR? SR? C(O)R®, C(O)NR°RY, C(O)OR?, OC(O)R’, OC(O)NR‘R’, NRR%,
NR°C(O)R®, NR°C(O)NRRY, NR°C(O)OR?, C(=NR#NRRY, NRC(=NRENRRY, PR,
P(OR%,, P(O)RR’, P(O)ORORf S(O)R®, S(O)NRRY S(O),R", NR°S(0),R’, vi
S(O),NRR.

Theo mot s6 phuong 4n, L.! 14 CH, hodc CH,CH, hodc xycloalkylen.
Theo mdt sé phuong an, L' 1 CH, hodc xyclopropylen.

Theo mdt sb phuong 4n, L' 13 (CR“RS)p—(Xycloalkylen)—(’CR“R5 )g> (CR4R5)p-
(arylen)-(CR'R’ ) (CRR’ )p- (heteroxycloalkylen)-(CR'R’ o> hodc (CR'R’ Do~
(heteroarylen)-(CR 'R’ ) trong d6 xycloalkylen, arylen, heteroxycloalkylen, hodc
heteroarylen ndy tiy ¥ duoc thé bing 1, 2, hoic 3 phin tir thé doc 1ap duge chon tir Cy’,
halo, C,¢ alkyl, C,¢ alkenyl, C,4 alkynyl, C,¢ haloalkyl, halosuifanyl, CN, NO,, Nj,
OR?, SR?, C(O)R®, C(O)NR°RY, C(0)OR? OC(O)R®, OC(O)NRR?, NR°R?, NR°C(O)R",
NR°C(O)NR°R?, NR°C(O)OR?, C(=NRENRRY, NR°C(=NRHNRR?, P(R"),, P(OR),,
P(O)R°R’, P(O)OR°OR’, S(O)R®, S(O)NR°R, S(0),R?, NR°S(0),R®, va S(0),NR°R’, |

Theo mdt s6 phuong an, L' 1a (CR'R’),-(xycloalkylen)-(CR'R’), trong d6
xycloalkylen niy tily ¥ dugc thé bing 1, 2, hoic 3 phin tir thé doc lap dugc chon tir Cy’,
halo, Cy alkyl, C,¢ alkenyl, C,¢ alkynyl, C,¢ haloalkyl, halosulfanyl, CN, NO,, Nj,
OR? SR? C(O)R®, C(O)NR°RY, C(O)OR?, OC(0O)R®, OC(O)NRRY, NR°R?, NR°C(O)R”,
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NR°C(O)NRRY, NR°C(0)OR? C(=NR®NRRY, NR°C(=NR{NRR’, P(R"),, P(OR),,
P(O)R°RY, P(O)OR°OR’, S(O)R®, S(O)NRRY, S(O),R”, NR°S(0),R", va S(O),NR°R".

Theo mdt sé phuong an, L' 13 xycloalkylen.

Theo mot s6 phuong an, L' 13 xyclopropylen.

Theo mot s& phuong 4n, L' 14 (CR*R’),0(CR*R’), hoic (CR'R’),S(CR'R’),.
Theo mot sé phuong 4n, L' 12 O hoic S.

Theo mét sé phuong an, L* 1a (CR'R®),.

Theo mét sé phuong an, L* 13 (CR'R®), va r bang 0.

Theo mot sd phuong 4n, L* 13 (CR'R®),, (CR'R®)~(xycloalkylen)-(CR'R®),,
(CR'R®)s-(arylen)-(CR'R®), (CR'R®)s-(heteroxycloalkylen)-(CR'R®), hoic (CR'R®).-
(heteroarylen)-(CR'R®), trong d6 xycloalkylen, arylen, heteroxycloalkylen, hogc
heteroarylen nay tiy ¥ duoc thé bang 1, 2, hoic 3 phan tir thé doc 1ap duge chon tir Cy",
halo, C; alkyl, C, alkenyl, C,¢ alkynyl, C,¢ haloalkyl, halosulfanyl, CN, NO,, Nj,
OR¥, SR, C(O)R®, C(O)NR®'RY, C(O)OR™, OC(O)R”, OC(O)NR'RY, NR*'R¥,
NRC'C(O)R™, NR®'C(O)NR*'RY, NR°'C(O)OR?, C(=NR®NR'RY,
NRC'C(=NRONRERY,  PR™),, P(OR?),, PO)RR?, P(O)ORTOR", S(O)R",
S(O)NR®'RY, S(0),R", NR*'S(0),R", va S(0),NR*'R"".

Theo mdt s§ phuong 4n, L? 1a (CR'R®),, (CR'R®)-(xycloalkylen)-(CR'R®), hoic
(CR'R®)¢-(arylen)-(CR'R®),, trong d6 xycloalkylen hoic arylen ndy, tuy y dugc thé bang
1, 2, hodc 3 phin ti thé doc lap duoc chon tir Cy”, halo, Cy¢ alkyl, C, alkenyl, Cy
alkynyl, C,. haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R"', C(O)NR*'R",
C(0)ORY, OC(O)R®, OC(O)NRZRY, NRR¥, NRC(O)R", NR®C(O)NR“RY,
NR®'C(0)OR, C(=NRENR'RY, NR®'C(=NRENR'RY, P(R™),, P(OR"),, P(O)R*'R",
P(0)OR®'OR™, S(O)R®!, S(O)NR®'RY, S(O),R”', NR*'S(0),R"", v S(0),NR*'R".

Theo mét sb phuong 4an, L* 13 (CR7TR®)~(xycloalkylen)-(CR'R®), hoic (CR'RY),-
(arylen)-(CR'R®),, trong d6 xycloalkylen hodc arylen ndy, tity y dugc thé bang 1, 2, hoic
3 phin tir thé doc 14p duogc chon tir Cy*, halo, Cy¢ alkyl, C, alkenyl, C,.¢ alkynyl, C,_¢
haloalkyl, halosulfanyl, CN, NO,, N3, OR*!, SR* C(O)R®, C(O)NR*'R", C(O)OR™,
OC(O)R®', OC(O)NR'R", NR'R?, NR®'C(O)R"', NR'C(O)NR*'R*, NR*'C(O)OR",
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C(=ENRENR'RY, NRO'C(=NREONRYRY) P(R™),, P(OR™),, P(O)R*'R", P(O)ORTOR",
S(O)R®!, S(O)NRRY, S(0),R"", NR'S(0),R"", va S(0),NR*'R".

Theo mét sb phuong an, L* 1 xycloalkylen hodc arylen.
Theo mdt s6 phuong an, L* 13 arylen.

Theo mot sb phuong an, Cy2 l1a aryl tuy y dugce thé béng 1,2, 3, 4, hodac 5 nhém -
W -X°-Y’-7.

Theo mét sé phuong an, Cy” 12 heteroaryl tuy ¥ dugc thé bang 1, 2, 3, 4, hoic 5
nhém -W’-X’-Y’-Z.

Theo mét s phuong an, Cy” 13 xycloalkyl tiy ¥ dugc thé bang 1, 2, 3, 4, hodc 5
nhém -W’-X°-Y’-7".

Theo mdt sé phuong an, Cy” 13 heteroxycloalkyl tiy ¥ dugc thé bang 1, 2, 3, 4,
hoac 5 nhom -W’-X’-Y’-Z’.

Theo mét sb phuwong an, R' 13 H.
Theo mdt s6 phuong an, R*1a H.
Theo mdt s& phuong an, R* 13 H.
Theo mdt s6 phuong 4n, R*1a H.
Theo mot ) phuong én; R°1aH.
Theo mét sé phuong an, R®1a H.
Theo mot s6 phuwong 4an, R” 1a H.
Theo mdt s6 phuong an, R® 1a H.
Theo mdt s6 phuong 4n, R’ 13 H.

Theo mot sb phuong an, nhém -W-X-Y-Z 14 halo, Cy¢ alkyl, C,¢ alkenyl, C,
alkynyl, C, haloalkyl, halosulfanyl, CN, NO,, N3, OR®, SR*, C(O)R"*, C(O)NR*R¥,
C(0O)OR®, OC(O)RY”, OC(O)NR“R¥ NR“R¥ NR“C(O)R"™, NR“C(O)NR“R¥
'NRC(0)OR?, C(=NR®)NR“R", NRC(=NR®)NRR®, P(R®),, P(OR*),, P(O)R*R®,
P(O)OR®0OR?, S(O)R™, S(O)NR“R®, S(0),R™, NR%S(0),R™, S(0),NR“R¥, aryl,
xycloalkyl, heteroaryl, va heteroxycloalkyl, trong d6 C, alkyl, C,¢ alkenyl, C,¢ alkynyl,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl'tﬁy ¥ duoc thé biang 1, 2, 3, 4 hoic 5
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phén te thé doc lap dugc chon tir halo, C,¢ alkyl, C,¢ alkenyl, C, alkynyl, C,¢
haloalkyl, halosulfanyl, CN, NO,, N;, OR®, SR, C(O)R*?, C(O)NRR®, C(O)OR?,
OC(O)R”, OC(O)NR“R¥, NR“R%, NRZC(O)R”*, NR“C(O)NR*R¥, NR*C(0)OR™,
C(=NR®)NRZR%, NRC(=NR&NR“R®, P(R?),, P(OR*),, P(O)R“R"”, P(O)OR”OR",
S(O)RY, S(O)NRZRE, S(0),RY, NRZS(0),R™, va S(0),NR’R™.

Théo mdt sb phuong an, nhom -W-X-Y-Z 13 halo, C, alkyl, C,¢ alkenyl, Cy¢
alkynyl, C;¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R", C(O)NRZRY,
C(0)OR?Z, OC(O)R®2, OC(O)NR“R®, NRZR®, NRZC(O)R™, NR“C(0)NR“R®,
NR2C(0)OR?, C(=NR&NRR¥, NRZC(=NR®NRR®, P(R?),, P(OR?),, P(O)RR?,
P(0)ORZZOR?, S(O)RY, S(O)NRZR®, S(0),R", NR*S(0),R", hodc S(O),NR“R®.

Theo mdt sé phuong an, nhém -W-X-Y-Z 13 halo, C, alkyl, C; haloalkyl, CN,
NO,, N3, hodic OR™. |

Theo mét sb phuong an, nhém -W-X-Y-Z 13 OR™.
Theo mot sé phuong an, nhém -W-X-Y-Z 1a metoxy.

Theo mdt sb phuong 4n, -W’-X’-Y’-Z’ 1a halo, C,¢ alkyl, C,4 alkenyl, Cy¢
alkynyl, C, haloalkyl, halosulfanyl, CN, NO,, N3, OR®, SR, C(0)R", C(O)NR“R"
C(0)OR®, OC(O)R®”, OC(O)NR“R¥, NRZR®, NR“C(O)R", NR“C(O)NR“R¥,
NR®2C(0)OR?, C(=NR®NRZR¥, NRZC(=NR&)NR“R®, P(R?),, P(OR?),, P(O)R“R",
P(O)ORZOR?, S(O)RY, S(O)NRPR¥Z, S(0),R™, NRZS(O),R", S(0),NR“R®, aryl,
xycloalkyl, heteroaryl, va heteroxycloalkyl, trong d6 C; alkyl, C,¢ alkenyl, C,.¢ alkynyl,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl nay tiiy y dugc thé bang 1, 2, 3, 4 hogc 5
phén ti thé doc 14p dugc chon tir halo, Ci¢ alkyl, C,6 alkenyl, C,¢ alkynyl, C;
haloalkyl, halosulfanyl, CN, NO,, N3, OR?, SR*, C(O)R”, C(O)NRR®, C(O)OR%,
OC(O)RY, OC(O)NRR¥, NR“R¥, NR™C(O)R*%, NR®C(0)NRR®, NR“C(O)OR?,
C(=NR®NR“R¥, NRC(=NR&)NR“RY, P(R?),, P(OR?),, P(O)R"R", P(O)OR‘*ZOR
S(0)R, S(O)NR?R®, S(0),R”, NRS(0),R™, va S(0),NR“R®,

Theo mdt sb phuong an, nhém -W’-X’-Y’-Z’ 1a halo, C, alkyl, C, alkenyl, Cy.6
alkynyl, C, haloalkyl, halosulfanyl, CN, NO,, N3, OR™, SR, C(O)R*’, C(O)NR“R®,
C(0)OR®, OC(O)R®?, OC(O)NR“R¥Z, NR“R¥, NRZC(O)R"™, NRC(O)NR“R®,
NR®2C(0)OR?, C(=NRENRZREZ, NRPC(=NRENR“RY, P(R?),, P(OR®),, P(O)R“R"
P(O)ORZOR?, S(0)R?, S(O)NRR®, S(0),R*%, NR“S(0),R?, hoic S(0),NR“R®.
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Theo mét sb phuong an, nhém -W’-X’-Y’-Z2’ 1a halo, Cy4 alkyl, , C; haloalkyl,
halosulfanyl, CN, NO,, N3, OR™, SR, C(O)R", C(O)NR“R®, S(O)R", S(O)NR“R®,
S(0),R", NRS(0),R", hoic S(O),NR*R®.

Theo mot s& phuong 4n, nhém -W’-X’-Y’-Z’ 1a halo, C, alkyl, C,_¢ haloalkyl,
CN, NO,, N3, OR™, hodc C(O)NRZRE, |

Theo mét s phuong an, nhém -W’-X’-Y’-Z’ 1a halo, C,¢ alkyl, C, haloalkyl,
CN, NO,, N3, hoic OR™.

Theo mot s6 phuong an, nhém -W’-X’-Y’-Z’ 13 halo hoic C(O)NR“R®.
Theo mot s6 phuong an, nhém -W’-X’°-Y’-Z” 1a C(O)NR“R®.
Theo mot sd phuong an, m béng 1,2,3,4,5, hodc 6.

Theo mot sb phuong 4n, hop chat theo sang ché 13 hop chit c6 cong thire Ila hogc

1Tb:
L'—cy! l
Cy?—L2 N Cy?-—L12
y / \N/%~ l y /< 1
— R R
L -
R2 N N R2 N
la. 1.

Theo mot sé phwong an, hop chét theo sang ché 13 hop chat c6 cong thire I11:

. L'—cy!
CY2 A\
=
IgAs
/
\ =
R2 N N
I1I.

Theo mot sb phuong 4n, hop chit theo sang ché 14 hop chét c6 cong thire VI:

Cy'
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Theo mdt s phuong 4n, hop chit theo sang ché 14 hop chét c6 cong thic VIla:

cy'
~4 N \
N N

VIla.
| Theo mdt s6 phuong 4n, hop chit theo sang ché 13 hop chét ¢ cong thic VIIb:
cy'
Cyz\(\N \
e

VIIb.

Theo mdt s phuong an, hop chit theo sang ché 13 hop chét ¢6 cong thirc VIII:

Lt N
Cy*—L2 A
= ~N
I /Il\l\\ R1
7SN N
VIII.

Trong nhiéu phén khac nhau ciia sing ché, phén tir thé cta cac hop chét theo sang

ché dugc boc 16 thanh cac nhém hoic trong cac khoang. Dy tinh cu thé 1a sang ché bao
gdm mbi tap hop nho va tit ca cac tip hop nhé riéng gdm cac hop chit trong cac nhém

va cac khoang. Vi du, thuat ngit “C,¢ alkyl” duoc st dung trong ban mé ta dé chi riéng

metyl, etyl, C; alkyl, C4 alkyl, Cs alkyl, va Cq alkyl.

Hop chét theo sang ché cling 1a hop chit &n dinh. Thuat ngit “6n dinh” dugc st

dung trong ban mé ta dé chi hop chit di manh dé ton tai riéng biét véi mirc do tinh khiét

hiru dung tir hdn hop phan tmg, va tét hon néu c6 thé dugc bio ché thanh hoat chét c6 tac

dung diéu tri.

Can hi€u rang cac dac dieém nhat dinh theo sang ché, dé 10 rang, dugc mo ta trong

pham vi céc khia canh riéng, cling c6 thé duoc dé cép dén két hop trong mdt phuong an
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riéng. Ngugc lai, cac dac diém khéc nhau theo sing ché, dé cu thé, dugc mé ta trong
pham vi cdc phuong 4n riéng, cling c6 thé duoc dé cap dén riéng biét hoic trong tip hop

nhé thich hop bt ky.

Thuét ngtt “alkyl” dugc st dung trong ban mo ta dé chi nhém hydrocarbon no
mach thing hodc phin nhanh. Vi du vé cdc nhém alkyl bao gbém metyl (Me), etyl (Ef),
propyl (vi du, n-propyl va-isopropyl), butyl (vi du, n—butyl, isobutyl, t-butyl), pentyl (vi
du, n-pentyl, isopentyl, neopentyl), va cdc nhém tuwong tw. Nhom alkyl ¢6 thé chua tir 1
dén 20, tir 2 dén 20, tir 1 dén 10, tir 1 dén 8, tir 1 dén 6, tir 1 dén 4, hodc tir 1 dén 3

nguyén ti carbon.
Thuét ngit “alkylyen” dugc st dung trong ban mo ta d& chi nhém alkyl lién két.

Thuét ngtr “alkenyl” dugc st dung trong ban mo ta dé chi nhém alkyl c6 mot hodc
nhidu lién két doi carbon-carbon. Vi du v& cac nhém alkenyl bao gdm etenyl, propenyl,

va tuong tu.

Thuat ngtr “alkenylen” dugc st dung trong ban mo ta dé chi nhém alkenyl lién

Kkét.

Thuat ngit “alkynyl” dugc st dung trong ban md ta dé chi nhém alkyl c6 mét hoic
nhidu lién két ba carbon-carbon. Vi du vé cic nhém alkynyl bao gém etynyl, propynyl, va
toong tu.

Thu4t ngit “alkynylen” dugc st dung trong ban mo ta dé chi nhém alkynyl lién
két.

Thuit ngit “haloalkyl” dugc sir dung trong ban mo ta dé chi nhém alkyl c6 mdt
hodc nhiéu halogen phén tir thé. Vi du v& cac nhém haloalkyl bao gdm CF;, C,Fs, CHF,,
CCl;, CHCl,, C,Cls, va tuong tu.

Thuét ngt “aryl” dugc st dung trong ban mo ta dé chi hydrocarbon thom don
vong hodc da vong (vi dy, ¢ 2, 3 hodc 4 vong ngung tu) nhu, vi du, phenyl, naphtyl,
antraxenyl, phenanthrenyl, indanyl, indenyl, va tuong tu. Theo mot s6 phuong 4n, cac
nhém aryl ¢6 tir 6 dén 20 nguyén tir carbon.

Thuit ngit “arylen” dugc sir dung trong ban mo ta dé chi nhém aryl lién két.

Thuit ngit “xycloalkyl” dugc st dung trong ban md ta dé chi cac vong carbon

khéng thom bao gdm nhém alkyl, alkenyl, va alkynyl tao vong. C4c nhém xycloalkyl c6
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thé bao gdm hé vong don vong hodc da vong (vi du, c¢6 2, 3 hoic 4 vong ngung tu), bao
gdm vong spiro. Theo mdt s phuong 4n, cac nhém xycloalkyl c6 thé co tir 3 dén 20
nguyén ttr carbon, 3 dén 14 nguyén tir carbon, 3 dén 10 nguyén tir carbon, hoic 3 dén 7
nguyén tir carbon. Cac nhém xycloalkyl con c6 thé ¢6 0, 1, 2, hodc 3 lién két dbi va/hoic
0, 1, hodc 2 lién két ba. Ciing ndm trong dinh nghia vé xycloalkyl 13 cac gbe c6 mot hoic
nhiéu vong thom ngung tu (tic 13, c6 mot lién két chung v6i) vong xycloalkyl, vi du, cac
dan xuit benzo cua pentan, penten, hexan, va hop chit twong tu. Nhém xycloalkyl c¢6 mot
hodc nhiéu vong thom ngung tu c6 thé lién két thong qua hodc phan thom hodc khong
thom. Mot hodc nhiéu nguyén tir carbon cdu tao vong ciia nhém xycloalkyl c6 thé dugc
oxy héa, vi du, c6 phin tir thé oxo hodc sulfido. Cic nhém xycloalkyl vi du bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl,
xyclohexenyl, xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl, norcarnyl,

adamantyl, va tuong tu.

Thuét ngit “xycloalkylen” dugc sir dung trong ban md ta dé chi nhém xycloalkyl
lién két.

Thuét ngit “heteroaryl” duoc st dung trong ban md ta dé chi di vong thom c6 it
nhit mot di nguyén t trong vong nhu nhu luu huynh, oxy, hodc nito. Cic nhom
heteroaryl bao gém hé don vong hodc da vong (vi du, c6 2, 3 hodc 4 vong ngung tu).
Nguyén tir N cu tao vong bét ky trong nhém heteroaryl ciing c6 thé duge oxy hoa dé tao
thanh gdc N-oxo. Vi du vé& cic nhém heteroaryl bao gdbm ma khéng gi6i han &, pyﬁdyl,
N-oxopyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl,
thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, benzothienyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, va tuong tu.
Theo mét sb phwong an, nhém heteroaryl c6 tir 1 dén 20 nguyén ti carbon, va trong cic
phuong 4n mé rong tir khoang 3 dén 20 nguyén tir carbon. Theo mét s6 phuong 4n, nhém
heteroaryl chira tir 3 dén 14, 3 dén 7, hodc 5 dn 6 nguyén tir ciu tao vong. Theo mot sb

phuong 4n, nhém heteroaryl c6 tir 1 dén 4, tir 1 dén 3, hoic tir 1 dén 2 di nguyén tir.

Thuat ngit “heteroarylen” dugc st dung trong ban mé ta dé chi nhém heteroaryl

lién két.
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Thuét ngit “heteroxycloalkyl” duge sit dung trong ban mo ta dé chi di vong khéng
thom trong d6 mdt hodc nhiéu nguyén tir ciu tao vong 1a di nguyén tir nhw nguyén tt O,
N, hodc S. Cac nhém heteroxycloalkyl c¢6 thé bao gbm hé nhan don vong hodc da vong
(vi du, ¢6 2, 3 hodc 4 vong ngung tu) ciing nhu céc vong spiro. Cic nhém
“heteroxycloalkyl” vi du bao gdm morpholino, thiomorpholino, piperazinyl,
tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole, benzo-
- 1,4-dioxan, piperidinyl, pyrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl,
oxazolidinyl, thiazolidinyl, imidazolidinyl, va tuong tir. Ciing nam trong dinh nghia vé
heteroxycloalkyl 13 cac gbc c6 mot hodc nhiéu vong thom ngung tu (tGc 13, c6 mot lién
két chung v6i) nhan di vong khong thom, vi du cac dan xuét phtalimidyl, naphtalimidyl,
va benzo chira di vong. Nhom heteroxycloalkyl ¢ mét hodc nhiéu vong thom ngung tu
c¢6 thé duoc gin qua hodc phan thom hodc khong thom. Thuat ngit “heteroxycloalkyl”
cling duge sir dung trong ban md ta dé chi cac gdc trong d6 mdt hodc nhidu nguyén tir
ciu tao vong duoc thé bang 1 hodc 2 nhém oxo hozc sulfido. Theo mét sd phuong 4n,
nhém heteroxycloalkyl c6 tir 1 d&&n 20 nguyén tir carbon, va Theo mdt sé phwong 4n tir
khoang 3 dén 20 nguyén tir carbon. Theo mdt s6 phwong 4n, nhém heteroxycloalkyl chira
tir 3 dén 20, tir 3 dén 14, tr 3 dén 7, hodc tir 5 dén 6 nguyén tir cu tao vong. Theo mot s6
phuong 4n, cic nhém heteroxycloalkyl c6 tir 1 dén 4, tir 1 dén 3, hodc tir 1 dén 2 di
nguyén tir. Theo mot sé phuong 4n, nhém heteroxycloalkyl chira tir 0 dén 3 lién két don.

Theo mdt s& phuong 4n, nhém heteroxycloalkyl chira tir 0 dén 2 lién két ba.

Thuat ngit “heteroxycloalkylen” dugc st dung trong ban mo ta dé chi nhém

heteroxycloalkyl lién két.

Thuét ngit “arylxycloalkyl” duoc sir dung trong ban mé ta dé chi nhém xycloalkyl

duge thé bang nhém aryl .

Thuét ngit “arylheteroxycloalkyl” duoc st dung trong ban md ta dé chi nhém

heteroxycloalkyl dugc thé bing nhém atyl .

Thuét ngit “arylheteroaryl” duoc st dung trong ban md ta dé chi nhém heteroaryl

dugc thé bang nhém aryl.

Thuét ngit “biaryl” duge st dung trong ban md ta dé chi nhém aryl dugc thé bing

nhém aryl khac.
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Thuét ngit “heteroarylxycloalkyl” dugc sir dung trong ban md ta dé chi nhém

xycloalkyl dugc thé bang nhém heteroaryl.

Thuét ngt “heteroarylheteroxycloalkyl” duoc st dung trong badn md ta dé chi

nhém heteroxycloalkyl dugc thé bang nhém heteroaryl.

Thuit nglt “heteroarylaryl” dugc st dung trong ban mo ta dé chi nhém aryl dugc

thé bang nhém heteroaryl.

Thuét ngit “biheteroaryl” dugc sir dung trong ban mé ta dé chi nhém heteroaryl

dugc thé bang nhém heteroaryl khac.

Thuét ngit “halo” hodc “halogen” dugc st dung trong ban md ta dé chi flo, clo,

brom, va iot.

Thuat ngit “halosulfanyl” dugc st dung trong ban mo ta dé chi nhém sulfur cé
mdt hodc nhiéu phr?m ti thé halogen. Vi du vé cac nhém halosulfanyl bao géln nhom

- pentahalosulfanyl nhu SFs.

Thuét ngit “alkoxy” dugc st dung trong ban mé ta dé chi nhém -O-alkyl. Vi du vé
cac nhém alkoxy bao gdm metoxy, etoxy, propoxy (vi du, n-propoxy va iSopropoxy), t-

~ butoxy, va cac nhém tuong tu.

Thuét ngit “hydroxylalkyl” duoc sir dung trong ban mé ta dé chi nhém alkyl duge
thé bang OH.

~, 6¢

Thuat ngfr
bang CN.

xyanoalkyl” dugc st dung trong ban md ta d& chi nhém alkyl dugc thé

Thuét ngir “alkoxyalkyl” dugc st dung trong ban mé ta dé chi nhém alkyl duge
thé bang nhém alkoxy.

Thuit ngir “alkoxyalkoxsr” dwgc st dung trong ban mo ta d& chi nhém alkoxy
dugc thé bang alkoxy.

Thuét ngit “haloalkoxy” dugc st dung trong ban md td dé chi nhém -O-
(haloalkyl).

Thuat ngit “arylalkyl” dugc str dung trong ban mo ta dé chi alkyl dugc thé bang
aryl va thuét ngir “xycloalkylalkyl” duogc st dung trong ban mé ta dé chi alkyl dugc thé
bang xycloalkyl. Vi du v& nhém arylalkyl bao gbm benzyl.
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Thuat ngit “heteroarylalkyl” dugc st dung trong ban mé ta dé chi alkyl dugc thé
bang heteroaryl va thuat ngir “heteroxycloalkylalkyl” dugc st dung trong ban mé ta dé

chi alkyl duoc thé bang heteroxycloalkyl.
Thuét ngit “amino” dugc st dung trong ban mé ta dé chi NH,.

Thuat ngit “alkylamino” duoc sir dung trong ban md ta dé& chi nhém amino dugc

thé bang nhém alkyl.

Thuat ngft “dialkylamino” duoc sir dung trong ban mé ta dé chi nhém amino dugc

thé bang hai nhém alkyl.

Hop chét theo sang ché c6 thé 13 hop chét bat dbi (vi du, c6 mot hodc nhiéu tim
1ap thé). T4t ca cac dong phan lap thé, nhu ddng phan ddi anh va ddng phan khong dbi
quang, duoc du tinh trir khi duge chi dinh khac. Hop chat theo sang ché chua nguyén tir
carbon dugc thé bat ddi c6 thé duge phan tach & dang raxemic hodc c6 hoat tinh quang
hoc. Cac phuong phap dé thu dugc dang c6 hoat tinh quang hoc tir cac hop chét ban dau
c¢6 hoat tinh quang hoc di biét trong linh vuc ndy ndy, nhu biang cach tich hén hop
raxemic hoadc béng cach téng hop chon loc 1ap thé. Nhiéu déng phéan hinh hoc cuda olefin,
lién két d6i C=N, va twong tu ciing co6 thé c6 trong cac hop chit mé ta trong ddy, va tit ca
cac dong phan thich hop nhu vy duge du tinh trong sang ché. Cac déng phan hinh hoc
cis Vi trans cla cac hop chét theo sang ché dugc md ta va c6 thé duoc phan lap & dang

hén hop chira cac ddng phén hoic dang dong phén riéng biét.

Hop chét theo sang ché ciing bao gdm dang hd bién. Cac dang hd bién 1a do su
trao dbi lién két don béi mot lién két doi 1ién k& cing véi su di chuyén ddng thoi cia mot
proton. Dang h bién bao gdm hd bién di bién proton 13 céc trang thai proton héa ddng
phan ¢ cing cong thirc thuc nghiém va téng dién tich. Cac dang hd bién di bién proton
bao g6m cap keton - enol, cdp amit - axit imidic, cdp lactam - lactim, cdp amit - axit
imidic, cip enamin - imin, va cic dang vong trong d6 proton c6 thé chiém hai hodc nhiéu
vi tri cda hé di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va 4H- 1,2 4-triazol, 1H- va
2H- isoindol, va 1H- va 2H-pyrazol. Dang hd bién c6 thé can béng hoic khoa lap thé vao
mdt dang bang phép thé thich hop.

Hop chat theo sang ché cling c6 theé bao gdm tat cd cidc dong vi clia nguyén tir co

. trong cAc chét trung gian hodc cac hop chét cubi cling. Cac ddng vi bao gdbm nguyén tir
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¢6 cing sb nguyén tir nhung khac v& s khdi luong. Vi du, ddng vi ciia hydro bao gém
triti va dotri.

Theo mot sé phuong 4n, hop chét theo sang ché, va mudi cia né, vé co ban duge
phan tach. Thuit ngir “vé co ban duoc phan tich” dugc sir dung trong ban md ta dé chi
hop chét nay dugc phén tach it nhit mot phan hodc vé co ban tir mdi trudng trong d6 nd
duogc tao thanh hoic dugc phat hién. Viéc tdich mot phén c6 thé bao gém, vi du, ché phém
chta nhiéu hop chét theo sang ché. Viéc tach riéng v& co ban c6 thé bao gdm dugc phim
chita hop chit theo sang ché, hoic mudi ciia nd véi lugng it nhit 50%, it nhit khoang
60%, it nhat khoang 70%, it nhit khoang 80%, it nht khoang 90%, it nhit khoang 95%,
it nhat khoang 97%, hodc it nhit khodng 99% khéi luong. Cac phuong phap tach riéng

cac hop chat va cadc muodi da biét trong linh vuc nay.

Sang ché ciing dé cap dén mudi dugce dung ctia hop chat theo sang ché. Thuét ngit
“mudi dugc dung” dugc str dung trong ban mé ta dé chi dan xuét ctia hop chit theo sang
ché, trong d6 hop chét gbc dugc didu chinh bang cach chuyén gbc axit hoic bazo dang
tdn tai thanh dang mudi. Vi du v& mudi duoc dung bao gdm, nhung khong chi gi6i han &,
mudi khoang hodc axit hiru co ctia cac phan co ban nhu amin; mudi kiém hodc mubi hiru
co clia cac gbe axit nhu axit carboxylic; va twong tu. Cac mudi dugc dung theo sang ché
bao gébm mubi khong doc théng thuong ctia hop chit gbe tao thanh, vi du, tir axit v6 co
hoic hiru co khdng doc. Cac mudi duge dung theo sang ché c6 thé duge tong hop tir hop
chét gbc chua gbc bazo hodc axit bang cac phuong phap héa hoc théng thuong. No6i
chung, cac mubi nay c6 thé dugc diéu ché bing cach phan ting céc dang axit hoic bazo
clia cac hop chét véi luong ty lugng ciia bazo hodc axit thich hop trong nuéce hoic trong
dung mdi hitu co, hoic trong hdn hop chtra hai; thong thuong, méi trudng khong phai
nudc nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril dugc wu tién. Danh séach
cac mudi thich hop dugce tim thdy trong Remington’s Pharmaceutical Sciences, 17" ed.,
Mack Publishing Company, Easton, Pa., 1985, p. 1418 va Journal of Pharmaceutical
Science, 66, 2 (1977), mdi tai liéu duoc két hop vao sang ché bang cach vién dén.

Thuét ngit “dugc dung” duoc st dung trong ban mé ta dé chi cac hop chét, nguyén
liéu, ché phim, vd/hoic cac dang liéu, theo danh gia y hoc, thich hop dé sir dung cho céc
mo cua nguoi va dong vat ma khong gay ra ddc tinh qué muc, kich thich, dap tng di ting,

hodc van dé hoac bién chiing khac, tuong xtng véi ty 1€ loi ich/rii ro.
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Sang ché ciing d& cap dén cac tién chét ciia cac hop chét theo sang ché. Thuat ngr
“tién chat” dugc sir dung trong ban mé ta dé chi chit mang lién két ddng hoa tri s& giai
phéng duoc chét gde hoat dong khi st dung cho dbi tugng 13 dong vét c6 vi. Céc tién
chit c6 thé dugc diéu ché bang cach didu chinh cac nhém chic c¢6 trong céc hop chét
theo cach dé cac diéu chinh nay khi tach ra, hodc bing cach thii cong hoic in vivo, thianh
hop chit gbec. Céc tién chit bao gdm hop chit trong d6 cic nhém hydroxyl, amino,
sulfhydryl, hodc carboxyl lién két véi nhom bat ky, khi sir dung cho ddi twong dong vt
¢ vi, tach ra dé tao thanh cdc nhém hydroxyl, amino, sulfhydryl, hoic carboxyl tur do
twong tmg. Vi du v& cc tién chit bao gdbm, nhung khong chi giéi han &, cAc din xut
axetat, format va benzoat ctia rrou va cdc nhom chirc amin trong cac hop chét theo sang
ché. Quy trinh téng hop va st dung céc tién chat dugc ban luan trong T. Higuchi va V.
Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series,
va trong Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association va Pergamon Press, 1987, ca hai dugc két hop vao sang ché

bing cach vién dan.
Téng hop

Hop chét theo sang ché c6 thé duoc diéu ché theo cac cach khac nhau di biét dbi
v6i ngudi ¢6 hidu biét trung binh trong linh vuc nay. Hop chét theo sang ché c6 thé duoc
tdng hop biang cic phuong phap nhu mé ta dudi ddy, cling v6i phuong phép téng hop da
biét trong linh vuc héa hoc hitu co tdng hop hodc cac bién dbi trén di dugce nguoi c6 hiéu

biét trung binh trong linh vuc nay biét rd.

Hop chét theo sang ché c6 thé dugc diéu ché d& dang tir cac hop chét ban diu c6
béan trén thi trudong bing cac phuong phap va quy trinh thong thudng sau. RS rang rang
khi dua ra cac diéu kién quy trinh dic trung hodc uu tién (ttc 13, nhiét d6 phan Gng, thoi
gian, ty 16 mol cta chit phan tmg, dung méi, 4p sudt, v.v.); cac diéu kién qﬁy trinh khac
cling ¢6 thé dugc sir dung trir khi ¢6 ghi chti khac. Cac didu kién phan tGng t8i wu c6 thé
thay d6i vdi cdc chét phan tmg cu thé hodc dung méi duge sir dung, nhung cac diéu kién
nay c6 thé dugc x4c dinh boi ngudi ¢ hiéu biét trung binh trong linh vuc nay bang

phuong phép t6i wu héa thong thudng.

'Céc quy trinh theo sang ché c6 thé dugc kiém soat theo phwong phap thich hop bét
ki d3 biét trong linh vuc. Vi du, quy trinh téng hop hop chit nay cé thé dugc kiém soat
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boi cac phuong phap quang phd, nhu phwong phéap quang phé cong hudng tir hat nhan (vi
du, "H hodc *C) phuong phdp quang phd hdng ngoai, phwong phap quang phd (vi du,
phuong phép quang phd tir ngoai kha kién), hosic phuong phap khdi phd, hodc bing
phuong phap sic ky nhu phwong phap sic ky 1éng hiéu ning cao (HPLC -high
performance liquid chromatograpy) hodc phuong phép sdc ky 16p mong.

~ Quy trinh tdng hop cc hop chat nay c6 thé bao gdm budc bao vé va loai bé nhém
bao vé cac nhom hoéa hoc khac nhau. Nhu cau bao vé va loai bd nhém béo v¢, va viée lua
chon cac nhém béo vé thich hop cé thé dugc xac dinh d& dang boi ngudi co hiéu biét
trung binh trong linh vuc nay. Héa hoc cua cadc nhoém bao vé cd thé tim thay, vi du, trong
Greene, et al., Protective Groups in Organic Synthesis, 2d. Ed., Wiley & Sons, 1991,

duoc két hop vao sang ché bang céch vién dan.

Cac phan tGng cua quy trinh theo sang ché c6 thé duoc thuc hién trong cic dung
méi thich hop c6 thé dugc chon bdi ngudi c6 hiéu biét trung binh trong linh vuce nay. Cac
dung méi thich hop vé& co ban c¢6 thé khéng phan tng v6i hop chit ban diu (chit phan
Ging), cic hop chit trung gian, hodc cac hgp chét & cac nhiét d6 thuc hién phan tng, tic
13, nhiét do c6 thé tir nhiét d6 dong lanh ctia dung mdi dén nhiét d6 soi cua dung mai.
Phan tng dua ra c6 thé duoc thuc hién trong mot dung méi hodc hdn hop nhidu hon mot
dung mo6i. Phu thudc vao budc phan tng cu thé, dung mai thich hop cho budc phan ting

cu thé 6 thé dugce lua chon.

Budc phan tach cac hdn hop raxemic ciia cac hop chit nay c6 thé dugc thuc hién
bing mdt sb phuong phap bat ky di biét trong linh vire. Mot phuong phéap vi du bao gém
tai két tinh phan doan bang “axit phan tich déng phan quang hoc” 13 axit hitu co tao
mubi, ¢ hoat tinh quang hoc. Hoat chét phan tach thich hop cho phwong phéap tai két tinh
phén doan la céic axit cd 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. Budc phan tach cac hdn hop raxemic
nay ciing c6 thé dugc thuc hién bing cach rira giai trén cot duge nhdi hoat chit phéan tach
c6 hoat tinh quang hoc (vi du, dinitrobenzoylphenylglyxin). Cac ché phdm dung mai rtra
giai thich hop c6 thé dugc xac dinh béi ngudi c6 hidu biét trung binh trong linh virc nay.

Hop chét theo sang ché co thé duoc diéu ché bang cach sir dung cic quy trinh

phan ing va cic phuong phap mé ta dudi day.

-38-



29706

Hop chat imidazo[1,2-b][1,2,4]triazin c¢6 cong thic 10 c6 thé dugc didu ché bang
c4c phuong phap duoc thé hién trong So dd 1. Este 1 dugc alkyl hoa bang haloalkyl (R*X
hoic R’X, X = Cl, Br, I béng bazo thich hgp, bao gém, nhung khong chi gidi han &,
NaH, liti diisopropylamin (LDA), natri bis(trimetylsilyl)amit (NaHMDS), hodc liti
bis(trimetylsilyl)amit (LiHMDS) dé thu dugc este tuong tng 2 c6 thé duoc thay phan
thanh axit 3 bang dung dich kiém nhu liti hydroxit, natri hydroxit, hodc kali hydroxit.
Axit 3 duoc ghép cdp v6i N,O-dimetylamin hydroclorua trong su c6 mdt cua
benzotriazol-1-yloxytris-(dimetylamino)-phosphoni hexaflophosphat (BOP), hodc N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (EDCI), hodc N,N,N',N'-tetrametyl-
O-(7-azabenzotriazol-1-yl)uronium hexaflophosphat (HATU), hodc O-(benzotriazol-1-
y1)-N,N,N',N'-tetrametyluronium hexaflophosphat (HBTU), hodc N,N'-
dixyclohexylcarbodiimit (DCC) dé thu dugc amit 4 s& dugc khit thanh aldehyt 5 boi liti
tetrahydroaluminat  (LAH). Phan . Umg  Wittig cua aldehyt 5 véi
(metoxymetyl)(triphenyl)phosphoni bromua va bazo thich hop nhuw NaHl, liti natri
bis(trimetylsilyl)amit (NaHMDS), hodc liti bis(trimetylsilyl)amit (LiHMDS) dé thu dugc
hop chét metoxyeten 6 cé thé dugc bién doi thanh aldehyt 7 bing cach xir Iy bing dung
dich HCl trong nudc. Phan tmg ctia clo-aldehyt 8 c6 thé duge diéu ché tir aldehyt 7 bing
cach xir ly bang NCS vé6i 2-aminotriazin 9 tao ra hop chét imidazo[1,2-b][1,2,4]triazin
10.

So dd 1
=5 R R4 R®
. _OR 1)LDA, R ) OR  LiOH k. _on BOP
Cy \n’ _—  Cy —> Cy _—
o 2) LDA, RSK 0 HZ0 o N
1 2 5 Hel ©
Phian tnge
a RS 4 RS L 4 RS
AN N e Ry waig Ry Hot
cyt ol = Cy1>Lﬂ —*  y'" ™ Tome
0 0
4 5 6
212
Cy L\[N*‘N . =%
5 5 0 Ao ey R*—C
REF NCS RYF 8 N NHy Nz . v
Cy! T gy = LY
‘\‘. S
Cl nNT N
7 g 10
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Hop chit 2-aminotriazin 9 ¢6 thé dugc didu ché bang phuwong phap dugc thé hién
trong So dd 2. Semicarbazit 13 c¢6 thé dugc didu ché bang phan tng cla semicarbazit
hydroclorua véi oxo-axetal 12 cé thé twong ung thu duoc tir oxo-axetaldehyt 11 bing
cach xtr Iy véi trietylformat. Semicarbazit 13 duge déng vong ndi phan tor dé thu duoc
triazinon 14, chit 14 nay c6 thé dugc bién d6i thanh clorua 15 twong Gmg bing cach hdi
luu véi1 POCI; trong dung moi tro nhu clofom, 1,2-dicloetan, hodc toluen trong su cé mat
ctia luong xtc tac ctia dimetylformamit (DMF). Clo clia colrua 15 duoc thé bang bang

amoniac dé thu dugc 2-aminotriazin 9, ¢ thé dugc bién ddi thanh 10 bing phan tmg vi

clorua 8.
Sodo 2
O Hcl o%‘/NH2
0 CH(OEt); 0 HoN~ ONHNH, §-NH AcOn
C
Cy2-L? 0 — Cyz_L2/U\rOEt — J\¢o
OEt EtOH/H,0 Cy2-12
11 12 13
5
R4R (P 4R5
1 2 R Cy.
2.2 2.2 y2-1.2 ny(‘ Cyx 1
SN Pocl TR N G Ny Y LTN‘N g Cl L2 /N\N%/
- E— - J\ —_— o | 2 \[\ /I\\
N~ "0 N~ cl MeOH N NH, N
14 15 9 . 10

Theo theo cach khac, triazinon 14 ¢6 thé dugc didu ché bang phuong phap duoc
thé hién trong trong So dd 3. Oxo-axetaldehyt 11 c6 thé duoc bién dbi thanh oxo-oxim
tuong tng 16. Oxo-oxim 16 dugc cho phan tng véi semicarbazit dé thu dugc hop chét
17. Nhém oxim trong hop chit 17 dugc thily phan sau d6 dong vong ndi phan tir dé thu
dugc hop chit 14.

So dd 3
OxNH,
N]/OH JOJ\ T\I/I—I Cy2\L2 N

0 /K % H,N~ “NHNH, N Z""NH

J o Z>n U - d v —— [
oL 5L OH 5L OH N0
Cy Cy Cy

1 16 17 14

Theo theo cach khac, hop chét 14 c6 thé diu ché bang phuong phap dugc thé hién
trong trong So dd 4. Axit este 18 c6 thé dugc bién ddi thanh alpha-halo keton 20 bing
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cach xir 1y v6i dimetylsulfoxonium metylit, duge didu ché bang cach hdi luu
trimetylsulfoxonium clorua véi kali tert-butoxit trong THF, sau d6 phan Gng phan tach
v6i dugce hydroclorua & nhiét do khoang 65°C. Hop chit a-halo keton 20 dugc N-alkyl
héa bang mubi natri ciia 2,4-thiazolidindion dé thu dugc 2,4-thiazolidindion dugc thé & N
22 ¢6 thé dugc bién d6i thanh dihydrotriazinon 23. Dihydrotriazinon 23 dugc oxy héa
bang chit oxy hoéa thich hop nhu natri 3-nitrobenzensulfonat hodc tert-butylhypochlorit
hoic DDQ dé thu duoc triazinon 14.

So dd 4
3
ol 9 S NNa
o © S o o 0 N 21
2 - 2 JJ&’/S ~ = 2 JJ\/Cl ———Q——‘»
cy?’l” OR  KO(Bu-t) Cyz"- Cy2~L
18 : 19 20
) OzN\©/803Na ,
Cy\ 2 Cy\
~ 2 L N. 2
S)J\N/}I/—LZ'(’V HoNNH, \r I\II\H = L\[/N‘NH
\ —— - k
NS NS
go 0 N O NaOH N Yo
H
22 23 14

Theo cach tuong tu, triazin 3 c6 thé duoc didu ché bang phuong phip dwoc thé
hién trong trong So dd 5. Amit 25, dugc diéu ché bang cach két hop axit 24 véi N,O-
dimetylhydroxylamin trong sy ¢6 mit cia BOP hoic DCC, ¢ thé dugc bién ddi thanh
keton twong Gmg 27 bing phan Gng véi hoat chit liti 26 c¢6 thé dugc didu ché bing cach
xtt 1y 1,3-dithian véi n-butyl liti & nhiét d6 thdp. Keton 27 dugc héi luu véi
thiosemicarbazit trong dung mdi tro nhu etanol hodc toluen trong sy ¢6 mit cua axit nhu
axit 4-toluensulfonic dé thu duoc hop chat 28. Hop chit 28 dugc alkyl héa bang metyl
iodua trong su c6 mat cia bazo thich hgp nhu xesi cacbonat, kali cacbonat, natri cacbonat
hoic natri hydroxit dé thu dugc triazin 29 c¢6 thé dugc bién dbi thanh hop chét 9. Triazin

3 ¢6 thé dugc diéu ché tir hop chét 9 nhu mo ta trén.

So dd 5
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S oL S« _NH
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Hop chét triazin c6 cong thirc 35 c¢6 thé dugc dién ché bang phuong phap dugc thé
hién trong trong So dd 6. Hop chat amin 32 c¢6 thé dugc didu ché tir clorua 30 bang cach
xtt Iy v6i etyl hydrakémarbimidothioat hydrobromua sau d6 thé bang hydrazin. Hop chét
32 dugc cho phan tmg v6i axit clorua 8 dé thu dugc triazinon 33 c6 thé duge bién doi
thanh clorua tuong tmg 34. Clorua 34 dugc cho phan tmg Suzuki v6i ArB(OH), & thu
dugc hop chit triazin 35.

So dd 6

1)  SEt HEr 4 ?
0 : H H 1

, 0 |
F"O‘([kc; NHNH, N NHs My .
o __,‘U‘a, — = o /!'l\_
OR 2y EtOH Mo SEt Mo MHs
30 31 32

Phan g

Cyl 0y ghép cap Cy!
H ! " Sumki
O M. POCI; Cl M. DALALNY Ar_ M.
RN —_— \[’ M . T" r‘ll \;-;,
S, s, > A, AB(OH), =S
33 34 35

Hop chét triazin c6 cong thirc 42 c6 thé dugc didu ché bang phuong phap duge thé
hién trong trong So db 7. Axit 36 duge xir Iy vdi bang thiosemicarbazit trong su cé mit
cua bazo nhu natri cacbonat, kali cacbonat, natri hydroxit, kali hydroxit, hodc bazo tuong
tir @& thu dugc hop chét 37 c6 thé dugc bién dbi thanh hop chat 38 bang cach alkyl héa
v6i metyl iodua. Triazinon 40 c6 thé duoc diéu ché tir hop chit 38 bang cach thay thé
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hydrazin amoniac sau d6 phan ng véi clorua 8. Hop chét 40 c6 thé dugc bién dbi thanh
clorua tuong tng 41 bang cach xtr Iy v6i POCl; hogc SOCI,. Clorua 41 dugc cho phan
g v6i amin thich hop @ thu dugc hop chit triazin 42.

So dd 7
T :
- Cy2 Gyl M eyl nl
. 9 H N7 5 Y IN “HH Mel VM weameon “]4 ﬁl
Cy [RS— | L N
OH  paze 0 N’gs baze 07 N7 g7 0% N7 TMH;
H H H
36 37 38 k)
i
Cy‘ L1-Cyy %’C*ﬂ 4:}»—0?‘
_ 8O _On Xy ,,5 PQCl, th,ﬁw/;{\ MNH;R Cyz. ,-,><.M,\:
- e ‘ —— h 5,
. J-’::‘ > < I—.. «l—':: 7
;[\ /L*N cl ST M bhaze RHM T M
41 42

Hop chét triazin c6 cong thirc 45 c6 thé dugc didu ché bing phuong phéap duge thé
hién trong trong So dd 8. Brompyrimidin 43 dugc cho phan tmg ghép cip Suzuki véi axit
arylboronic ArB(OH), dé thu duoc 2-aminotriazin 44 c6 thé phan tmg véi clo-aldehyt 8
dé thu duoc hop chat triazin 45.

So db 8

| = 8 Y . 3
*”'J\ «;J\ S

NN H.  Phan wng N” T HH, S A=
43 ghep cip 4 N
Suzula

Hop chét 2-aminotriazin 44 c6 thé dugc diéu ché bang phuong phap dugc thé hién
trong trong So dd -9. Hop chét 2-aminopyrimidin 44 dugc diéu ché bang cach gia nhiét
hdn hop chira enaminaldehyt 46 véi guanin hydroclorua. Theo cach khac, axit
aminopyrimidinyl boronic 47 dugc cho phan tng ghép cdp Suzuki véi halogenua thom

Cy*-X (Cy” 1a gbc thom va X = Cl, Br, I) dé thu dugc 2-aminopyrimidin 44.

So dd 9
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46- 2
44 Suzuli 4

Axit xycloalkylcarboxylic cong thirc 51 c6 thé dugc didu ché bang phuong phap
dugc thé hién trong trong So dd 10. Metyl dugc hé alpha 48 dugc mono-alkyl héa bing
alkylendihalogenua nhu etylen dibromua, 1,3-dibrompropan, va 1,4-dibrombutan dé thu
duge hop chit duge mono-alkyl héa 49, sau d6 xir Iy v6i hodc 1) natri hydrua trong
dimetylsuloxit (DMSO) hoic DMF hoic 2) liti diisopropylamit (LDA) trong THF dé thu
dugc este xycloalkylcarboxylat 50. Este xycloalkylcarboxylat 50 dugc thity phan trong su
c6 mat cia bazo nhu liti hydroxit, natri hydroxit, kali hydroxit, hodc bazo tuong tu dé thu

dugc axit tuong tng 51.

S0 d6 10
Cy' ) . )
oMe LDATHF OMe NaH/DMSO X" ome  LioH P oH
c 1/\ﬂ/ R _ Cy _— Cy
Br(CHa).Br 5 o MeOH/H,0 o)
48 49 50 51

Theo c4ch khéc, axit xycloalkylcarboxylic c6 cong thic 51 ¢6 thé dugc diéu ché tix
nitril twong Gmg 52 bing phuong phap dugc thé hién trong trong So dd 12. Axetonitril
duge thé & vi tri alpha 52 duoc xir Iy bing kali hydroxit va alkylendihalogenua nhu
etylen dibromua, 1,3-dibrompropan, 1,4-dibrombutan, va hop chét twong ty dé thu duoc
xycloalkylcarbonitril dugc thé 53, sau d6 duoc thiy phan dé thu dugc axit
xycloalkylcarboxylic 51.

So dd 12
. ]
N KOH W KOH 1? " oH
Cy'™ "CN —_— cy'” "CN =  Cy
Br{CHz)Er Etylen glycol 0
52 53 51

Phuong phép st dung

Hop chét theo sang ché cé thé didu hoa hoat tinh ciia protein kinaza. Protein
kinaza vi du dugc didu hoa béi cac hop chit theo sang ché bao gbm RTK thudc phéan ho
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HER (vi duy, EGFR, HER2, HER3 va HER4), thudc phan ho insulin (vi du, INS-R, the
IGF-1R va the IR-R), thudc phan ho PDGF (vi du, thu thé PDGF alpha v beta, CSFIR,
c-kit va FLK-II), thuoc phan ho FLK (vi du, Kinaza insert Domain-Receptor fetal liver
kinaza-1 (KDR/FLK-1), the fetal liver kinaza 4 (FLK-4) v tyrosin kinaza gidng fins 1 va
3 (flt-1 va flt-3)), thudc ho thu thé FGF (vi du, FGFR1, FGFR2, FGFR3 va FGFR4),
thudc phan ho Met (vi du, c-Met, Ron va Sea), va thudc phan ho Src, Abl, va Jak (vi du,
Jakl, Jak2, va Jak3). Theo mét s6 phuong an, hop chét theo sang ché didu hoa hoat tinh

cua c-Met.

Thuat ngir “diéu hoa” dugc sir dung trong ban mo ta dé chi kha ning lam ting
hodc gidm hoat tinh cia mot enzym hodc thu thé. Sy diéu hoa c6 thé x4y ra in vitro hodc
in vivo. Sy diéu hoa con c6 thé xay ra trong t& bao. Theo d6, hop chét theo sang ché co
thé dugc str dung trong phuong phép didu hoa protein kinaza, nhu RTK, bing cach cho
tiép xiic enzym ndy (hodc t& bio hodc miu chira enzym ndy) v6i mot hodic nhidu hop chat

hoic duge pham bét ky theo sang ché.

Theo mot sb phuong 4n, hop chét theo sang ché ¢4 hoat tinh Gc ché mdt hodc
nhiéu protein kinaza. Theo mot s6 phuong 4n, hop chét theo sang ché c6 thé duoc su
dung trong phuong phap tc ché RTK thudc phan ho Met hodc FLK. Theo mét phuong an
khéc, hop chat theo sang ché c6 thé duoc st dung trong phuong phép tc ché c-Met,
KDR, hoic flt-3 kinaza. Theo m{t phuong an khac, hop chét theo sang ché c6 thé dugc
sir dung 1am chét &rc ché c-Met. Theo mét phuong an khéc, hgp chat theo sang ché 13 chat

rc ché chon loc c-Met.

Xir Iy t€ bao (in vitro hodc in vivo) biéu hién protein kinaza bang hop chét theo
sang ché c6 thé gy ra su Gc ché phéi tlr/qua trinh dan truyén tin hiéu kinaza va @c ché
xub1 dong ‘céc hién tuong lién quan dén qua trinh dan truyén tin hiéu nhu sy tang sinh té
bao va ting su van dong té bao. Vi du, hop chit theo sang ché cé thé phong bé va/hoic
lam yéu cac quy trinh sinh hoa va sinh hoc do su hoat héa qua trinh c-Met, bao gém,
nhung khong chi gidi han &, su hoat hoéa c-Met kinaza (vi du su phosphoryl hoa c-Met)
va truyén tin hi€u (hoat héa va su Kkét tap cac co chéit t& bao nhu Gabl, Grb2, She va c-
Cbl, sau dé hoat héa mot sd chat chuyén ddi tién hiéu bao gém PI-3 kinaza, PLC-y,
STATs, ERK1/2 va FAK), su tang sinh va séng sot té bao, su van dong té bao, su két tap

va xam chiém, su di cdn, su tao mach, va tuong tu. Do d6, sang ché cling dé cdp dén
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phuong phap trc ché phdi tir/qué trinh dan truyén tin hiéu kinaza nhu qué trinh din truyén
tin hiéu kinaza HGF/c-Met trong té bao bang cach tiép xiic t& bao niy vé6i hop chét theo
sang ché. Sang ché ciing dé cip dén phuong phap e ché hoat tinh ting sinh cia té bao

hodc rc ché su van dong t€ bao bang cach tiép xuc t€ bao v6i hgp chat theo sang che.

Sang ché ciing md ta phuong phap diéu tri bénh lién quan dén qua trinh din truyén
tin hiéu kinaza bi rdi loan, bao gém hoat tinh bét thuong va/hodc su biéu hién qua muc
ctia protein kinaza, & dbi tuong (vi du, dbi tuong bi bénh) bing cich sit dung cho dbi
tuong can duoc diéu tri nay lugng hitu hi€u hoac liéu chira hop chét theo sang ché hoic
duoc phém chira n6. Theo mot sb phuong 4n, kinaza bi roi loan thudc ho Met (vi du, c-
Met, Ron, hodc Sea). Theo mdt sb phuong an, kinaza bi r6i loan bi biéu hién qua muc
trong cac md bénh cta dbi tuong bi bénh. Theo mot sb phuong 4n, kinaza bi rdi loan hoat
dong bét thuong trong cdc md bénh cia dbi tuong bi bénh. Su rdi loan clia c-Met va qua
trinh din truyén tin hiéu HGF/c-Met c6 nghia 13 bao gdm su hoat héa ctia enzym thong
qua cac co ché bao gém, nhung khong chi gi¢i han &, su hoat héa chét tu tiét va can tiét
phu thudéc HGF, su biéu hién qua muc gen va khuyéch dai c-met, d6t bién diém, mat
doan, cét doan, sép Xép lai, cling nhu sy x1r ly thu thé c-Met bAt thuong va co ché diéu

hoa 4m bi thiéu hut.

Theo mét sé phuong 4n, hop chit theo sang ché hitu dung trong diéu tri cdc bénh
nhu bénh ung thu, xo vita ddng mach, xo héa phéi, x0 hoéa va tang sinh than, bénh gan,
bénh di Gng, bénh viém, bénh ty mién, bénh mach nao, bénh tim mach,rhoac cac bénh
lién quan dén su cdy ghép co quan. Theo mét sb phuong an, hop chét theo sang ché c6
thé hiru dung trong phuong phép trc ché su phat trién khdi u hodc su di can khéi u & ddi

tuong bi bénh.

Céc bénh ung thu \}i du c6 thé diéu tri bang phuong phép trong ddy bao gdm bénh
ung thu bang quang, bénh ung thu vu, bénh ung thur ¢, bénh ung thu biéu mb tiéu quan
mat, bénh ung thu truc trang hoi trang, bénh ung thu thuc quan, bénh ung thu da day,
bénh ung thu dau va cb, bénh ung thu thin, bénh ung thu gan, bénh ung thu phéi, bénh
ung thu miii hau, bénh ung thu buéng tring, bénh ung thu tuyén tuy, bénh ung thu tuyén
tién liét, bénh ung thu tuyén giap, bénh ung thu t6 chirc lién két xwong, bénh ung thu t6
- chue lién két hoat dich, bénh ung thu td chirc lién két co van, MFH/bénh ung thu td chirc

lién két xo, bénh ung thu t6 chirc lién két co tron, bénh ung thu t chirc lién két Kaposi,
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da u tay, u lympho, bénh bach céu té bao trudng thanh, bénh bach cdu tiiy bao cip tinh,
bénh bach ciu tiy bao man tinh, u nguyén bao dém, u t€ bao hinh sao, u melanin, u trung

biéu mé, hodc u Wilm, va bénh tuong tu.

Thuat ngit “t& bao” cb nghia dé chi té bao in vitro, ex vivo hoic in vivo. Theo mdt
s6 phuong an, t€ bao ex vivo c6 thé 13 mot phﬁn ctia miu mo duge cit bo tir co thé nhu
dong vat c6 vii. Theo mot s6 phwong 4n, té bao in vitro c6 thé 13 té bao trong moi trudng
nudi cy té bao. Theo mot sb phuong an, t& bao in vivo 12 té bao sdng tiém bap thé nhu
dong vét c6 vu.

Thuat ngir “cho tiép xic” duoc str dung trong ban md ta dé chi sy dua dén v6i nhau
ctia cic phan chi dinh trong hé in vitro hodc hé in vivo. Vi du, “buéc cho hgp chét theo
sang ché tiép xuc v6i protein kinaza” bao gdbm budc sit dung hop chét theo sang ché cho
d6i twong hodc ddi tugng bi bénh, nhu ngudi, cling nhu, vi du, dwua hop chét theo sang

ché vao mau chira ché pham t€ bao hodc ché pham tinh khi€t chira protein kinaza.

Thuat ngit “dbi tuong” hodc “dbi tuong bi bénh,” st dung thay thé nhau, dé chi
dong vat bét ky, bao g@)m dong vat co vu, tdt hon néu chudt céng, chudt nhét, loai gam
nhim khéc, thd, chd, meo, lon, gia stc, clru, ngua, hodc dong vat linh truéng, va tdt hon
néu ngudi.

Thuat nglt “luvgng hitu hiéu” dugce sir dung trong ban mo ta dé chi luong hop chit
hoat ddng hodc dugc chit gdy ra dap ung sinh hoc hodc chita bénh dugc phat hién trong
md, hé, dong vat, ca thé hodc ngudi boi nha nghién ctru, bac s thi y, bac sy hodc thay
thudc 1am sang khac, bao gdm mdt hodc nhiéu dap tng sau:

(1) phong bénh; vi du, phong bénh, tinh trang hoic réi loan & d6i tugng c6 thé mic
bénh, tinh trang hodc 161 loan nhung trudc d6 chua ting méc hoic biéu hién bénh 1y hoac

triéu ching bénh;

(2) ngédn ngtra bénh; vi dy, ngédn chin bénh, tinh trang hodc rdi loan & d6i tuong da

mac hoac bi€u hién bénh Iy hoic triéu chirng bénh, tinh trang hodc roi loan nay; va

(3) cai thién bénh; vi du, cai thién bénh, tinh trang hodc réi loan & ddi tugng dang
méc hodc dang bidu hién bénh Iy hodc triéu chiing bénh, tinh trang hoic rdi loan niy (tirc

la, dao nguoc bénh 1y va/hodc triéu chiing) nhu lam thuyén gidm mirc do ndng cia bénh.

Liéu phap két hop
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M6t hodc nhiéu duoc chit bd sung hodc phuong phap diéu tri nhu, vi du, hoa tri
liéu, hoat chat chéng ung thu, hoat chit gdy doc t& bao, hodc liéu phap chéng ung thu (vi
du, xa tri, hormon, v.v.), ¢ thé duoc str dung két hop véi cac hop chét theo sang ché dé
diéu tri bénh, réi loan hodc tinh trang theo sang ché. C4c hoat chit hodc liéu phéap c6 thé
diroc st dung cung véi hop chét theo sang ché (vi du, két hop vao dang liéu don nhét),
hodc cac hoat chét hoic lidu phap nay cé thé dugc st dung d(“)llg thoi hodc 14n luot béng

cac duong dua thudc riéng.

Hoat chét chéng ung thu thich hop bao gém hoat chét &rc ché kinaza bao gdm
trastuzumab (Herceptin), imatinib (Gleevec), gefitinib (Iressa), erlotinib hydroclorua
(Tarceva), cetuximab (Erbitux), bevacizumab (Avastin), sorafenib (Nexavar), sunitinib
(Sutent), va chét wrc ché RTK dugc mb ta trong, vi du, don qudc t& s6 W02005/004808,
W02005/004607, W02005/005378, W02004/076412, W02005/121125,
W02005/039586, W02005/028475, W02005/040345, W02005/039586,
W02003/097641, W02003/087026, W02005/040154, W02005/030140,
W02006/014325, W02005/ 070891, W02005/073224, W02005/113494, va cong b
don Patent My s6 2005/0085473, 2006/0046991, va 2005/0075340.

Hoat chét chdng ung thu khac va hoat chat héa tri liéu thich hop bao gdm, vi du,
hoat chit alkyl héa (bao gdm, nhung khong chi gigi han &, nito mu tac, din xuét
etylenimin, alkyl sulfonat, nitrosourea va triazen) nhu uraxil mu tac, clometin,
xyclophosphamit (Cytoxan™), ifosfamit, melphalan, clorambuxil, pipobroman, trietylen-
melamin, trietylenthiophosphoramin, busulfan, carmustin, lomustin, streptozoxin,

dacarbazin, va temozolomid.

Hoat chit chéng ung thu khac hodc hoat chit héa tri liéu thich hop con bao gdm,
vi du, chit chéng chuyén hoa (bao gdm, nhung khong chi gidi han &, chit dbi khang axit
folic, chit twong tu pyrimidin, chét tvong tu purin va chét e ché adénosin deaminaza)
nhu metotrexat, S5-flouraxil, floxuridin, xytarabin, 6-mercaptopurin, 6-thioguanin,
fludarabinphosphat, pentostatin, va gemxitabin.

Hoat chét chéng ung thu hodc hoat chét hoa tri liéu thich hop con bao g61n, vi du,
mot s6 san phdm ty nhién va cac din xuét cta chiing (vi du, alkaloit dira can, khang sinh
khang khdi u, enzym, lymphokin va epipodophyllotoxin) nhu vinblastin, vincristin,

vindesin, bleomyxin, dactinomyxin, daunorubixin, doxorubixin, epirubixin, idarubixin,
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ara-C, paclitaxel (Taxol™), mithramyxin, deoxyco-formyxin, mitomyxin-C, L-

asparaginaza, interferon (ddc bi€t 1a [FN-a), etoposit, va teniposit.

Hoat chét gay doc t& bao khac bao gébm navelbén, CPT-11, anastrazol, letrazol,

capexitabin, reloxafin, xyclophosphamit, ifosamit, va droloxafin.

Ciing thich hop 12 hoat chét gdy doc t& bao nhu epidophyllotoxin; enzym chéng
ung thu; chit @rc ché topoisomeraza; procarbazin; mitoxantron; phire phéi tri platin nhu
cis-platin va carboplatin; chit diéu hoa dép @ng sinh hoc; chét tic ché ting truéng; hoat

chét diéu tri khéng hocmon; leucovorin; tegafur; va hoat chét kich thich tao mau.

Hoat chdt chéng ung thw bao gdm liéu phap khang thé nhu trastuzumab
(Herceptin), khang thé khang phan tir dong kich thich nhu CTLA-4, 4-1BB va PD-1,
hodc khang thé khang xytokin (IL-10, TGF-B, v.v.). Vi du vé cac khang thé bao gbm
khang thd khang tyrosin kinaza vid/hodic phdi tir cia né nhu khang thé khang HGF
va/hoic khang c-Met. Thuit ngit “khang thé” dugc stir dung trong ban mo ta dé chi khang
thé hoan chinh (vi du, khang thé don dong vo tinh, khang thé da dong, khang thé thé
kham, khang thé dugc 1am gibng nhu clia ngudi, ngudi, v.v.) cling nhu manh gdn két
khang nguyén cia no.

Hoat chit chéng ung thu khac ciing bao gdm chét e ché két tip té bao mién dich
nhu chét d6i khang thu thé chemokin, bao gdm CCR2 va CCR4.

Hoat chét chéng ung thu khic ciing bao gém chét ting cudng mién dich nhu chét
dan hoic chit truyén té bao T nudi.

Hoat chit chdng ung thu khéc bao gdm vacxin chdng ung thu nhu té bao dudi gai,
peptit tng hop, vacxin ADN va virut tai t6 hop.

Phuong phap sir dung an toan va hiéu qua clia tit ca cac hoat chit néu trén da dugc
biét boi nguoi co hiéu biét trung binh trong linh vuc ndy. Ngoai ra, cic hoat chat nay
dugc mo ta trong cac tai li€u chuyén nganh. Vi du, nhiéu hoat chit hda tri liéu dugc md ta
trong “Physicians’ Desk Reference” (PDR, vi dy, 1996 edition, Medical Economics
Company, Montvale, NJ), dugc két hop vao sang ché bang cach vién dan.

Dugc phdm va dang bao ché

Khi dugc bao ché thanh dugc phém, hop chét theo sang ché c6 thé duge st dung &
dang dugc phim 13 hdn hop chtra hop chit theo sang ché va chit mang duoc dung. Cac
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ché phdm nay c6 thé duoc didu ché theo cach d3 biét trong linh vuc dugce phdm, va c6 thé
dugc st dung béng nhiéu dudng, phu thudc vao viéc diéu tri toan than hodc cuc bd mong
mudn va vao khu vuc can diéu tri. viée s dung co6 thé cuc bd (bao gém tai mét va tai
niém mac bao gém dudng trong miii, am dao va truc trang), phdi (vi du, bing cich xéng
hit hoic bom bdt hodc sol khi, bao gbm biang may khi dung; trong khi quan, trong mili,
* biéu bi va qua da), mit, miéng hodc ngoai dudng tiéu héa. Cac phuong phap phan phdi
tai mit c6 thé bao gdm st dung cuc bd (thudc nho mit), tiém dudi két mac, quanh mit
hoic trong thé kinh hodc dua vio bang dng théng hinh ciu hodc cic vat 16ng trong mit
dugc dat phau thuat trong ti két mac. Str dung ngoai dudng tiéu héa bao gém st dung
tiém tinh mach, tiém dong mach, ti€ém dudi da, tiém hodc truyén trong mang bung hodc
tiém bép; hodc ti€ém vao hdp so, vi duy, ti€ém vao vé hodc ti€ém vao tdm thét. St dung ngoai
dudng ti€u hoa ¢ thé & dang lidu don, hodc c6 thé, vi du, béng bom lién tuc. Dugc phém
va ché pham dé sir dung tai mat c6 thé bao gdm cao dan qua da, thudc md, thube nuée,
kem, gel, thudc nho, thudc dan, thude xit, dung dich va bot. C6 thé cin hoic mong mudn
cac chit mang dugc dung thong thudong, co ban 1a nudc, bot hodc diu, chit 1am dic va

chat twong tu.

Sang ché ciing d& cap dén dugc phim chira hoat chit 13 mét hodc nhiéu hop chét
theo sang ché néu trén két hop v6i mot hodc nhidu chit mang duogc dung. Trong didu ché
ché pham theo sang ché, hoat chat nay dic trung duge két hop véi mot ta duge, pha lodng
bang t4 duoc hodc dugc bao trong mot chit mang nhu vdy ¢ dang, vi du, vién nang, goi
bot, gidy, hodc vat chia khac. Khi sir dung 1am chét pha lodng, ta duoc c6 thé 1a nguyén
liéu rén, ban rin, hodc long, hoat dong nhu ta dugc chira nudc, chét mang hodac modi
trudong dbi v6i hoat chit. Do d6, ché phém nay co thé & dang vién nén, vién tron, bot,
vién ngdm, gdbi bot, vién nhong, cdn thudc, hdn dich, nhil tuong, dung dich, sird, sol khi
(12 mbi truong ran hoic trong mdi truong 16ng), thudc md chira, vi du, 1én dén 10% vé
trong lwong 13 hoat chét, vién nang gelatin mém va cing, thudc dan, dung dich tiém dugc

v0 khuan, va bot dong goi vo khuan.

Trong bao ché ché phim, hoat cht c6 thé duge nghidn dé thu dugc c hat thich
hop trude khi két hop véi cac thanh phan khac. Néu hoat chit ndy vé co ban 1 khong tan
duoc, né c6 thé duoc nghién dén c& hat thich hop nhé hon 200 16 ray. Néu hoat chét vé
co ban trong nude, ¢& hat thich hop c6 thé diéu chinh bang cich nghién dé tao sy phan

phéi vé& co ban dong nhét trong ché phim, vi du khoang 40 15 ray.
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Vi du v& cac ta dugc thich hop bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bdt, gdm acacia, canxi phosphat, alginat, tragacanth, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrrolidon, xenluloza, nudc, siro, va metyl xenluloza. Cac
ché phdm nay cé thé con bao gdm: hoat chit lam tron nhu talc, magié stearat, va dau
khoang; hoat chét tao 4m; hoat chit tao hdn dich va nhil héa; chit bao quan nhu metyl- va
propylhydroxy-benzoat; hoat chit 1am ngot; va hoat chit diéu vi. Cac ché phdm theo sang
ché c6 thé bao ché dé giai phong cham, duy tri hodc nhanh ciia hoat chét sau khi st dung
cho déi turong bi bénh bang phuong phéap sir dung da biét trong linh vuc nay.

Ché phim c6 thé bao ché trong dang liéu don vi, mdi lidu chira hoat chit voi lugng
ndm trong khoang tir 5 dén 100mg, thong thudng hon khoang 10 dén 30mg. Thuat ngit
“cac dang liéu don vi” dé chi cac don vi riéng biét vé mait vat 1y thich hop 1a cac liéu don
nhét dbi véi di tuong ngudi va cac dong vat ¢6 vii khac, mdi don vi chira mot lwong di
x4c dinh ctia nguyén lidu hoat dong tinh toan dé cho hiéu qua diéu tri mong muédn, cing

v61 mot ta dugce thich hop.

Hoat chét c6 thé c6 hiéu qua trén mot khoang lidu rong va thudng duge st dung
trong lugng co6 hi¢u quéa duge dung. S€ hiéu rﬁng, tuy nhién, luong cia hgp chét nay dugc
st dung thuc su thuong s€ dugc xac dinh béi bac s§ diéu tri, theo tinh huéng tuong Ung,
bao gém tinh trang bénh dugc diéu tri, dudng dua thudc lua chon, hop chit thuc té st
dung, tudi, trong lugng, va nudc dap Gng cla dbi tugng bi bénh cu thé, 3o ning cuda tri¢u

chiing bénh, va tuong tu.

Dé bao ché cac ché phim rén nhu vién nén, cac hoat chit chinh dugc két hop voi
ta dugc dé tao thanh ché phdm rin trudc khi bao ché chira hdn hop déng nhéit ciia hop
chét theo sang ché. Khi ndi ring cic ché pham tién ché phdm 1 dong nhat, hoat chit dic
trung duoc phan tan nhu nhau trong ché phdm sao cho ché phdm nay c6 thé dé dang chia
nhé hon thanh cac dang liéu don vi hiéu luc tuong duong nhu vién nén, vién tron va vién
nang. Sau do, tién ché phim ran nay duoc chia nhé thanh cac dang lidu don vi chtra dang
dugc mo ta trén chua tir, vi du, hoat chét theo sang ché nim trong khoang tur 0,1 dén

500mg.

Vién nén hodc vién tron theo sang ché c6 thé dugc bao hodc cach khac pha tron dé
thu dugc dang li€u c6 vu diém 1a tac dung kéo dai. Vi du, vién nén hodc vién tron cé thé

chira mot liéu bén trong va thanh phan lidu bén ngoai, thanh phin bén ngodi & dang
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phong bi bén ngoai thanh phan bén trong. Hai thanh phin nay c6 thé dugc boc riéng bai
16p bao tan trong rudt sir dung dé chéng lai su 1 trong da day va cho phép thanh phén
bén trong di qua nguyén ven vao ta trang hodc dugc gidi phong cham. Nhiéu nguyén liéu
c6 thé duge str dung cho 16p bao tan trong rudt nay hoic 16p bao, cac nguyén liéu nhu
véy bao gdbm mot sb axit polymeric va hdn hop chira cic axit polyme vé6i nguyén liéu nhu

shelac, rugu xetylic, va xenluloza axetat.

Céac dang 10ng trong d6 cac hop chét va ché phim theo sang ché c6 thé duoc dua
vao dé st dung qua dudng miéng hodc bang cach tiém bao gébm dung dich nuéc, sird diéu
vi thich hop, hdn dich nudc hodc dau, va nhii tvong didu vi véi cac dau n duge nhu dau
hat bong, diu virng, dau dira, hoic dau lac, ciing nhu cdn thude va céc tac duge 1ong

tuong tu.

Chc ché phim dé xong hit hoic phun bao gdm dung dich va hdn dich trong céc
dung moi hitu co hodc nude duge dung, hodc hdn hop cta chung, va bot. Céac ché phém
rin hodc 1éng c6 thé chira céc ta duge dugc dung thich hgp nhu miéu ta & trén. Theo mot
s6 phuong 4n, cac ché phdm dugc sir dung qua dudng miéng hoic dudng hdn hop qua
mili d c6 hidu qua toan than hoic cuc bd. Cac ché phim c6 thé dugc khi dung bang cach
st dung khi tro. Dung dich khi dung cé thé duoc hit thé truc tiép tor dung cu khi dung
hoic dung cu khi dung c6 thé ndi véi chac mit na, hodc bang may thd ap sudt duong ngit
quing. Ché phdm dung dich, hén dich, hoic bot co thé dugc sir dung qua dudng miéng

hodic miii tir cac dung cu phan phdi ché pham nay theo cach thich hop.

Luong hop chét hodc ché phdm dugc sir dung cho dbi tuong bi bénh s& thay dbi
phu thudc vao chét duoc st dung, muc dich sir dung, nhu phong bénh hoic diéu tri, tinh
trang cta ddi trong bi bénh, cach st dung, va twong tu. Trong ap dung diéu tri, ché phim
c6 thé duge st dung cho ddi tuong bi bénh da mic bénh lugng vira du dé chita bénh hoic
it nh4t ngin ngira mdt phin cac triéu ching cua bénh va bién chimg cia né. Cac liéu co
hidu qua phuy thudc vao tinh trang bénh diéu trj cling nhu theo hudng dan cia bac s§ diéu
tri dang theo déi phu thudce vao cac yéu td nhu d6 ndng cda bénh, tuéi, trong lugng va

tinh trang chung cia di twong bi bénh, va tuong tu.

Céc ché phém dugce st dung cho dbi tuong bi bénh c6 thé & dang dugc phém duoc
md ta trén. Cac ché phim nay c6 thé dugc khir tring bing cac k¥ thuét khir tring thong

thuong, hodc c6 thé dugc loc vo khudn. Dung dich nudc c6 thé duoc déng goi dé sir dung
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nhu 13, hodc duge dong khd, ché phdm dong kho duoc két hop véi mot chat mang nuée
v tring trude khi sit dung. D6 pH ctia dugc phdm chira hop chét dic trung s& ndm trong
khoang tir 3 d&n 11, t5t hon néu nam trong khoang tir 5 dén 9 va tt nhét 13 ndm trong
khoang tur 7 dén 8. Can hiéu réng vi€c st dung céc ta duge, chat mang, hoac chét 6n dinh

nhit dinh néu trén s& gdy ra su hinh thanh cac mudi dugc dung.

Liéu diéu tri ctia cac hop chat theo Séng ché c6 thé thay ddi theo, vi du, st dung
diéu tri cu thé, cach st dung hop chét nay, suc khde va tinh trang cia ddi tuong bi bénh,
va huéng din cia bac s§ didu tri ké don. Ty 18 hodc ndng dd ctia hop chét theo sang ché
trong dugc phdm c6 thé thay ddi phu thude vao mot s6 yéu t6 bao gdm liéu, ddc diém hoa
hoc (vi du, tinh ky nuée), va dudng dua thude. Vi du, hop chit theo sang ché c6 thé duge
dua vao trong dung dich dém sinh Iy nude chira hop chét dé sir dung ngoai duong tiéu
hi6a nim trong khoang tir 0,1 dén 10% trong luong/thé tich. Mot s6 khoang lidu dic trung
ndm trong khoang tir 1pg/kg dén 1g/kg trong luong co thé hing ngay. Theo mot s6
phuong 4n, khoang lidu ndm trong khoang tir 0,01mg/kg dén 100mg/kg trong lugng co
thé hing ngdy. Lidu nay c6 thé phu thude vao nhiéu bién nhu kidu va mirc do tién trién
ctia bénh hoidc ri loan, trang thai sitc khée téng thé ctia dbi tugng bi bénh cu thé, hidu
lwe sinh hoc twong Gng cta hop chit dugc chon, cong thirc clia ta duge, va dudng dua
thudc cria n6. Cac lidu hiéu qua cé thé ngoai suy tir dudng cong dap tng - lidu ¢6 duge

tir hé thir nghiém mo hinh dong vat hodc in vitro.

Céc hop chét theo sang ché ciing c6 thé bio ché két hop v6i mot hodc nhiéu hoat
chét khéc c6 thé bao gdm dugce chat bat ky nhu hoat chit khang virut, vacxin, khang thé,
chét ting cudng mién dich, chét rc ché mién dich, hoat chét chdng viém va hoat chét

tuong tu.
Hop chét danh ddu va phuong phap thir nghiém

Theo mot khia canh khac, sang ché dé cap dén chit nhuém mau huynh quang, chét
danh diu spin, cac hop chat danh ddu phéng xa hoic kim loai ning theo sang ché s& hitu
dung khéng chi trong viéc m6 td ma con trong cac thr nghiém, ca in vitro va in vivo, dé
khoanh ving va dinh lugng dich protein kinaza trong cac miu mo, bao gdm ngudi, va dé
xéc dinh céc phdi tir kinaza bing cach e ché sy gin két ctia cac hop chét dénh diu. Theo

do, sang ché ciing dé cap dén thir nghiém enzym kinaza chira cac hop chit danh diu nay.
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Sang ché ciing dé cép dén hop chat duge danh d4u ddng vi ctia cac hop chét theo
sang ché. Hop chit “ddng vi” hoic “danh ddu phéng xa” 13 hop chét theo sang ché trong
d6 mot hodc nhidu nguyén tir duoc thay thé hodc duge thé bang nguyén tir ¢ khdi 1u0’ng
nguyén tir hodc sb khdi khac v6i khdi lugng nguyén tir hodc s6 khéi ddc trung tim thy
trong tu nhién (tuc lé, c6 trong tu nhién). Nuclit phéng xa thich hop c6 thé dua vao trong
cac hop chit theo sang ché bao gdbm nhung khong chi gi6i han & ’H (ciing ky hiéu 13 D
cho dotri), *°H (ciing ky hiéu 1a T cho tritium), ''C, *C, '*C, "N, PN, 0, "0, "0, "°F,
33 S, 3 6Cl, 2Br, Br, 76Br, "Br, 123 I, 1241, 1257 va P, Nuclit phéng xa dugce dua vao trong
cac hop chit dugc danh dau phéng xa thuc phém s€ phu thudc vao viéc st dung cu thé
hop chét dugc danh ddu phéng xa. Vi du, d6i véi cac thir nghiém canh tranh va nuéc

~danh déq enzym in vitro IDO, cac hop chét nay két hop ’H, M, ¥Br, 1, 'L *°S hoic
thudng s& hitu dung nhét. Ddi v6i tmg dung m ta phéng xa ''C, *°F, 'L, I, ™, P,

"Br, "Br hoiic ""Br thudng sé& hitu dung nhAt.

Can hiéu ring “dugc danh diu phéng xa” hodc “cic hop chit danh diu” 13 hop
chét duoc dua vao it nhit mét nuclit phong xa. Theo mot s6 phwong an, nuclit phéng xa

N r A 4 \
duoc chon tir nhém bao gom 3 H, ! C, 127 , 333 va ¥Br.

Céac phuong phép tong hop dé dua cic ddng vi phéng xa va cac hop chit hitu co
c6 thé 4p dung v6i cac hop chét theo sang ché va di dugc biét r6 trong linh vuc k¥ thuat
nay.

Hop chit duge danh ddu phong xa theo sang ché c6 thé duge st dung trong cic
thir nghiém sang loc dé x4c dinh /danh gia cac hop chit. Theo thuit ngit thong thuong,
hop chit duoc xac dinh hodc tdng hop méi (tirc 13, hop chét thir nghiém) c6 thé duoc
danh gia vé kha ning cta n6 1am giam sy gin két hop chit dugce dénh dau phéong xa theo
sang ché voi enzym. Theo d6, kha niang cta hop chat thir nghiém dé canh tranh v6i hop
chét duoc danh déu phéng xa dé gin két voi enzym c6 twong quan truc tiép véi 4i luc gin
két ctia no.

Kit

Sang ché ciing d& cap dén kit hitu dung trong diéu tri hodc phong bénh, nhu bénh
ung thu va cac bénh khic di duoc nhic trong ddy, kit niy bao gdbm mdt hoic nhidu vat
chira chtra duoc phdm bao gdm lugng hiru hiéu ctia hop chét theo sang ché, hodc mubi-

duge dung cta né. Kit ndy con cé theé bao gom, néu muodn, mot hodc nhiéu thanh phan kit
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dugc phém thong thuong khac nhau, nhu, vi du, véat chtta véi mot hodc nhiéu chét mang
duoc dung, vat chtta phuy, v.v., nhu dugc biét 13 boi nguoi co hiéu biét trung binh trong
linh vuc ndy. To huéng dan st dung hodc nhan huéng din st dung ciing dugc két hop
vao kit nay dé chi dinh luong cta thanh phin duoc sir dung, huéng din dudng dua thude,

va/hoic huéng dan két hop cac thanh phan.
Vi du thwc hién sang ché

Sang ché s& mo ta chi tiét hon bang cac vi du cu thé sau, va nhim muc dich minh
hoa chtr khong gi6i han pham vi ctia sang ché. Ngudi c6 hiéu biét trung binh trong linh
vuc nay s& d& dang nhan ra cac thong s6 khong t6i han khac cé thé thay ddi hodc diéu
chinh dé v& co ban thu dugc cdc két qua gidng nhau. Cc hop chét ciia Vi du duge phat

hién thiy 14 c4c chit &rc ché c-Met theo mét hodc nhiéu thir nghiém néu trong day.

Céc thtr nghiém d6i v6i cac hop chét theo sang ché duoc dua ra sau ddy. Trong
mot s& vi du, hop chét tho 13 hdn hop cac ddng phan ving. Pic trung, cic ddng phan
‘duoc phan tach trén quy mo didu ché bing phuong phap sic ky long hidu ning cao
(HPLC) hoiic phuong phép sic ky nhanh (silica gel) dugc chi ra trong cac Vi du. Piéu
kién cot phuong phap sic ky 1éng hiéu ning cao pha dao (RP-HPLC) nhu sau:

Do pH = 2 Tinh ché: Waters Sunfire™ Cy5 5 Tm, c6t 19 x 100mm, rira giai bang
pha dong A: TFA 0,1% (axit trifloaxetic) trong nudc va pha dong B: TFA 0,1% trong
axetonitril; tbc d6 dong = 30ml/m, gradient phan tach duoc t61 wu hoa ddi véi mdi hop
chét bang quy trinh t6i wu dwoc md ta trong tai lidu [“Preparative LCMS Purification:
Improved Compound Specific Method Optimization”, K. Blom, B. Glass, R. Sparks, A.
Combs, J. Comb. Chem., 6, 874-883 (2004)].

D6 pH bang 10 Tinh ché: Waters XBridge C;s 5 Tm, cdt 19 x 100mm, rira giai
bing ‘pha dong A: NH,OH 0,15% trong nuéc va pha dong B: NH,OH 0,15% trong
axetonitril; tbc dd dong = 30ml/m, gradient phén tach dugc t61 wu hoa ddi vi mdi hop
chat using duoc md td trong tai liéu [“Preparative LCMS Purification: Improved
Compound Specific Method Optimization”, K. Blom, B. Glass, R. Sparks, A. Combs, J.
Comb. Chem., 6, 874-883 (2004)].

Céac ddng phan dugc phan tach dic trung dugc dua vao phuong phap khdi phd
phuong phép séc ky 16ng phan tich (LCMS) dé tinh ché trong cac diéu kién sau: Thiét bi;
Agilent 1100 series, LC/MSD, Cot: Waters Sunfire™ Cjg 5 Tm, 2,1 x 5,0mm, Pém: pha
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dong A: TFA 0,025% trong nudce va pha dong B: TFA 0,025% trong axetonitril; gradient
2% dén 80% B trong 3 phut véi tbe do dong 1,5 mIL/phut. Sb lidu thoi gian luu (Ry) trong
Vi du dé chi cac didu kién LC/MS phan tich, trir khi ¢6 quy dinh khac.

Vi du 1: 2-(4-flophenyl)-7-(4-metoxybenzyl)imidazo[ 1,2-b][1,2,4]triazin

. \ / OMe

/\N\

\)%N

N

F

Budce 1. 2,2-dietoxy-1-(4-flophenyl)etanon

Hon hop chta 1-(4-flophenyl)-2,2-dihydroxyetanon (4,0g, 0,024mol), etyl
orthoformat (7,3g, 49mmol), va axit p-toluensulfonic monohydrat (200g, 1,05mol) trong
diclometan (50mL) dugc hdi luu trong 40 phit. Sau khi 1am ngudi dén nhiét d6 phong,
hén hop nay dugc b trong diéu kién ap sudt giam. Phan cin dugc tinh ché bang phuong
phép séc ky nhanh vA rira giai bing diclometan d& thu dugc hop chét mong muén (5,2g).
'H-NMR (300MHz, CDCLy): 8,18-8,25 (m, 2H), 7,08-7,16 (m, 2H), 5,18 (s, 1H), 3,58-
3,82 (m, 4H), 1,25 (t, J = 7,0 Hz, 6H).

Buéc 2. 6-(4-flophenyl)-1,2,4-triazin-3(2H)-on

Hon hop chira 2,2-dietoxy-1-(4-flophenyl)etanon (5,2g, 23mmol), semicarbazit
hydroclorua (2,6g, 24mmol) trong etanol (50mL) duoc khudy qua dém & nhiét d6 mdi
truong, sau do gia nhiét dén nhiét do 80°C trong 5 giv. Hon hop phan tmg dugc cd va
phan cin thu dugce dugc hoa tan trong axit axetic (50mL) va gia nhiét & nhiét do 130°C
trong 6 gio. Sau khi 1am ngudi, hdn hop nay dugc cd trong diéu kién 4p suét giam. Phan
cén dugc nghién véi ete etylic, loc, va rira bang ete dietylic, sau d6 hexan. Hop chat két
tinh duoc thu nhan va 1am khé trong didu kién chan khong cao dé thu dugc hop chét
mong mudn. (4,2g, 96%) LCMS: (M+H) bang 192,1.

Buéc 3. 3-clo-6-(4-flophenyl)-1,2,4-triazin

Hén hop chta 6-(4-flophenyl)-1,2,4-triazin-3(2H)-on (1,0g, 5,23mmol) va
phosphoryl clorua (8,0mL) trong clofom (5,0mL) duoc gia nhiét trong diéu kién hdi luu
qua dém. Sau khi 1am ngudi, cac hop chit d& bay hoi dugc loai bo trong diéu kién ap suét
giam. Phan cén dugc hoa tan trong diclometan (60mL), va rét vao da va khudy. Hon hop

ndy duoc trung hoa bang dung dich kali cacbonat 2N va loc qua dém Celite. Lép hitu co
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dugc phan tach va 16p nude duge chiét bang diclometan (3x20mL). Dich chiét hiu co
thu gom duogc dugc 1am khé trén magié sulfat, loc, va ¢ trong didu kién ap sudt giam.
Phén cin duoc tinh ché bang phuong phap sic ky nhanh dé thu dugc hop chit mong
mudn. (600mg, 54,6%) 'H-NMR (300 MHz, CDCL): 8,88 (s, 1H), 8,06-8,12 (m, 2H),
7,06-7,14 (m, 2H), LCMS: (M+H) =210,1/212,1.

Buéc 4. 6-(4-flophenyl)-1,2,4-triazin-3-amin

Khi amoniac dugc suc qua dung dich chta 3-clo-6-(4-flophenyl)-1,2,4-triazin
(600mg, 0,0029mol) trong tetrahydrofuran (8mL) trong 5 phut & nhiét 6 -40°C. Hon hop
phan g dugc bit kin va gia nhiét & nhiét do 50°C trong 2 gio. Hoén hop nay duoc cod
trong didu kién ap suit giam dé thu dugc hop chét mong mubn (550mg) dugc st dung

true tiép trong bude tiép theo ma khong cin tinh ché thém. LCMS: (M+H) = 209,1.
Buéc 5. 3-(4-metoxyphenyl)propanal

Dung dich chira dimetyl sulfoxit (5,1mL) trong diclometan (10mL) dugc bd sung
vao dung dich duoc khudy chta oxalyl clorua (3,0mL, 36mmol) trong diclometan
(40mL) & nhiét do -78°C trong 30 phut. Khi b6 sung hoan toan, hdn hop nay duoc khudy
& nhiét d6 -78°C trong 5 phit, sau d6 bd sung dung dich chira 4-metoxybenzenpropanol
(3,0g, 18mmol) trong diclometan (20mL) & nhiét d6 -78°C trong 30 phit. Hon hop thu
dugc duwoc khudy & nhiét do -78°C trong 40 phiit. Sau dé, trietylamin (15mL, 110mmol)
dugc b sung timg giot vao trong 10 phat. Hdn hop thu duoc duge dé 4m dén nhiét do
0°C va khudy & nhiét d6 nay trong 1 gio. Hon hop nay duoc pha lodng bang diclometan
(30mL) va dimg phan tng bang nudc (15mL). Dich chiét hitu co duge phan tach, rira
bing nude va nude mudi, 1am kho trén magié sulfat, loc, va ¢ trong didu kién 4p sudt
giam. Phin cin duoc tinh ché bing phuong phap sic ky nhanh va rira giai biang etyl
axetat trong hexan (gradient: 3phit: 0/100 dén 23 phut: 20/80) dé thu duwoc hop chit
mong muén (1,50g, 51%).

Budc 6. 2-clo-3-(4-metoxyphenyl)propanal

N-closucxinimit (980mg, 0,0073mol) dugc bd sung vao hdn hop chira 3-(4-
metoxyphenyl)propanal (1,0g, 6,1mmol) va D-prolin (40mg, 0,3mmol) trong diclometan
(10mL, 200mmol) & nhiét d6 0°C. Hén hop phan tmg duoc 1am 4m dén nhiét d6 phong
sau 1 gio, dimg phan tng bang nude, va chiét bang diclometan. Dich chiét hitu co duoc

ria bang nudc muoi, 1am khé trén magi€ sulfat, loc, va c6 trong di€u kién 4p suat giam.
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Phén cin dugc tinh ché bang phuong phap sic ky nhanh v rira giai bang etyl axetat trong
hexan dé thu dugc hop chit mong muén (860mg). 'H NMR (400 MHz, CDCl;): 9,52 (s,
1H), 7,18 (dd, 2H), 6,84 (dd, 2H), 4,36 (m, 1H), 3,80 (s, 3H), 3,32 (m, 1H), 3,02 (m, 1H).

Buéce 7. 2-(4-flophenyl)-7-(4-metoxybenzyl)imidazo[ 1,2-b][1,2,4]triazin

Hén hop chira 6-(4-flophenyl)-1,2,4-triazin-3-amin hydroclorua (50mg, 0,2mmol)
va 2-clo-3-(4-metoxyphenyl)propanal (48mg, 0,24mmol) trong rugu tert-amylic (1mL) ‘
duoc gia nhiét & nhiét d6 130°C trong 4 gid. Sau khi 1am ngudi, hdn hop nay duoc tinh
ché bing phuong phap HPLC diéu ché dé thu dugc hop chit mong mudn. (7,1mg)

LCMS: (M+H) =335,1.

Vi du 2: 2-(4-flophenyl)-7-[1-(4-metoxyphenyl)xyclopropyljimidazo[1,2-b]-
[1,2,4]-triazin

N-.

Sy < \
Budce 1. 1-metoxy-4-1-[(E)-2-metoxyvinyl |xyclopropylbenzen

kali tert-butoxit 1,0M trong tetrahydrofuran (THF) (6,8mL, 6,8mmol) dugc bd
sung tir tr vdo hdn dich chira clo(metoxymetyl)triphenylphosphoran (2,3g, 6,8mmol)
trong THF (6,0mL, 74mmol) & nhiét d6 -10°C, sau d6 hon hop nay duoc khqu & nhiét
d6 méi truong trong 1 gid. Sau d6, hop chét 1-(4-metoxyphenyl)xyclopropancarbaldehyt
(300mg, 1,7mmol) trong THF (2,0mL) dugc bd sung timg giot vao hdn hop phan ting &
nhiét @6 0°C, va khudy & nhiét d6 phong trong 1 gid. Hon hop nay duoc loc qua dém
silica gel va rira giai bang diclometan. Dich lgc duge cb trong diéu kién 4p suét giam.
Phan cin dugc tinh ché bang phuong phap sic ky nhanh va rira giai bang etyl axetat trong
hexan (0-10%) dé thu duoc hop chit mong mudn.

Budc 2. [1-(4-metoxyphenyl)xyclopropyl]axetaldehyt

HCl IN (3,0mL) dugc bd sung vio dung dich chira 1-metoxy-4-1-[(E)-2-
metoxyvinyl|xyclopropylbenzen (350mg, 1,7mmol) trong tetrahydrofuran (5,0mL). Hon
hop nay duoc khudy & nhiét d6 méi truong trong 6 gio, sau d6 axit hydrochloric dic
(0,2mL) duoc bd sung. Hbn hop ndy dugc khudy qua dém, pha logng bang nudc, va chiét

bing etyl axetat. Lp hitu co duge 1am kho trén magié sulfat, loc, va co trong didu kién
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4p sudt giam. Phan cin duoc tinh ché bang phuong phép sic ky nhanh v rira giai bing
etyl axetat trong hexan (0-10%) dé thu duoc hop chit mong muén. LCMS: (M+H) bang
190,9.

Budc 3. Clo[1-(4-metoxyphenyl)xyclopropyl]axetaldehyt

L-prolin (10mg, 0,lmmol) duoc bd sung viao dung dich cha [1-(4-
metoxyphenyl)xyclopropyl]axetaldehyt (100mg, 0,53mmol) trong clofom (1mL) & nhiét
dd6 0°C sau d6 bd sung N-closucxinimit (84mg, 0,63mmol). Hon hop phéan tng dugc
khudy & nhiét d6 moi truong trong 2 gid. Hn hop nay duoc pha loding bang hexan va loc.
Dich loc dugc b trong diéu kién 4p sudt giam va phin cin dugc tinh ché bing phuong
phap séc ky nhanh va rira giai bing etyl axetat trong hexan (0-10%) dé thu dugc hop chét
mong mudn.

‘ Buéc 4.  2-(4-flophenyl)-7-[1-(4-metoxyphenyl)xyclopropyl]imidazo[1,2-b]-
[1,2,4]-triazin

Hén hop chira 6-(4-flophenyl)-1,2,4-triazin-3-amin (20,1mg, 0,106mmol) va
clo[ 1-(4-metoxyphenyl)xyclopropyl]axetaldehyt  (53mg, 0,24mmol) trong ruou
isopropylic (0,6mL) dugc gia nhiét dén nhiét d6 90°C qua dém. Sau khi 1am ngudi, hdn
hop nay dugc pha lodng bing metanol va tinh ché bing phwong phap HPLC pha dao dé
~ thu dugce hop chit mong muén. LCMS: (M+H) = 361,1.

Vi du 3: 6-(1-(2-(4-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl)xyclopropyl)

F —I
@TN\NE\@U
\ N
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Hop chit nay dugc didu ché bing quy trinh twong tw nhu quy trinh trong vi du 2.
LCMS: (M+H) = 382,0. '

quinolin

Vi du 4: 6-(4-flophenyl)-3-(4-metoxybenzyl)imidazo[ 1,2-a]pyrimidin

\N)QN -

Budc 1. 2-clo-5-(4-flophenyl)pyrimidin
-59-



29706

Hén hop chia 5-br0m—2-clopyrimidin (500mg, 2mmol), axit 4-flophenylboronic
(430mg, 3,1mmol), phic [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(ll) diclometan
(ty 1€ 1:1) (210mg, 0,26mmol) va kali cacbonat (1,8g, 13mmol) trong 1,4-dioxan (6mL)
duogc chiéu xa trong diéu kién vi song & nhiét do 120°C trong 30 phiit. Sau khi 1am ngudi,
dung méi dugc bdc hoi. Phin cin dugc tinh ché bang phuong phép sic ky nhanh v ria
giai bang etyl axetat trong hexan dé thu dwgc hop chit mong mudn. (376mg) LCMS:
(M+H) = 209,0. '

Budc 2. 5-(4-flophenyl)pyrimidin-2-amin

Hop chit 2-clo-5-(4-flophenyl)pyrimidin (376mg) trong amoniac 7M trong
metanol (10mL) trong dng kin dugc gia nhiét & nhiét d6 50°C qua dém. Sau khi c6, hop
chit mong mubn duoc thu nhan (360g) dugc sir dung trong budc phan tng tiép theo ma
khéng cin tinh ché thém. LCMS: (M+H) bang 190,1.

Budc 3. 6-(4-flophenyl)-3-(4-metoxybenzyl)imidazo[ 1,2-a]pyrimidin

Hon hop chita 5-(4-flophenyl)pyrimidin-2-amin (50mg, 0,3mmol), 2-clo-3-(4-
metoxyphenyl)propanal (52mg, 0,26mmol) trong ruou tert-amylic (1,0mL) trong 6ng
phan tng kin duoc gia nhiét & nhiét d§ 130°C trong 3 gio. Sau khi 1am ngudi, hon hop
nay duge tinh ché bang phuong phap HPLC diéu ché d thu dugc hop chit mong mudn.
LCMS: (M+H) = 334,0.

Vi du 5: 6-(4-flophenyl)-3-(1-(4-metoxyphenyl)xyclopropyl)imidazo[1,2-a]

/
= N’\g\Qo
NN ,

Hop chit nay dugc didu ché bang quy trinh twong tw nhu quy trinh trong vi du 4.
LCMS: (M+H)" =360, 1.

pyrimidin

Vi du 6: 6-(1-(6-(4-flophenyl)imidazo[ 1,2-a]pyrimidin-3-yl)xyclopropyl)quinolin

F —
AN N
. \N/]\\N

Hop chit nay dugc didu ché bing quy trinh twong tu nhu quy trinh trong vi du 4.
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LCMS: (M+H)" =381,0.

Vi du 7: 2-flo-N-metyl-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-

(@)
o
H AN
N\ ~
G\ i{@@ |
\N/ \N “

Buéce 1. 4-brom-3-flo-N-metoxy-N-metylbenzamit

yl]benzamit

Oxalyi clorua (38,1mL, 450mmol) duoc bd sung tir tir vao hdn hop chira axit 4-
brom-3-flobenzoic (49,3g, 225mmol) trong diclometan (300mL). Sau 46, N,N’-
dimetylformamit (1,0mL) dwoc bd sung va hdn hop phan tng duge khudy ¢ nhiét d6 moi
trrdong trong 2 gid. Hon hop phan ng dugc cd trong didu kién 4p sudt giam va bay hoi
dbng thodi v6i toluen 3 1dn. Sau d6, phin cin duoc hoa tan trong diclometan (100mL).
Dung dich ndy duogc bd sung ting giot vao hdn hop chita N,0-dimetylhydroxylamin
hydroclorua (30,7g, 315mmol) va kali cacbonat (120g, 900mmol) trong diclometan
(300mL) va nude (300mL). Hn hop phan ting dwgc khudy & nhiét d6 méi trudng trong 2
gi0. Lép hitu co duge phan tach. Lép nude duoc chiét bang diclometan (2x50mL). Dich
chiét hitu co thu gom duoc duoc rira bang nude mudi, 1am khé trén magié sulfat, loc va
cb trong didu kién ap suét‘giém dé thu duoc hop chit mong muén. (58,5g) LCMS:
(M+H)=261,9/263.9.

Budc 2. 1-(4-brom-3-flophenyl)etanon

Hop chét metylmagié clorua 3M trong THF (125mL, 380mmol) dugc bd sung vio
dung dich chtra 4-brom-3-flo-N-metoxy-N-metylbenzamit (58,5g, 223mmol) trong
tetrahydrofuran (500mL) & nhiét d6 0°C. Hn hop phan tmg dugc khudy trong 1 gioy &
nhiét do 0°C, va dimg phéan tmg bang dung dich amoni clorua trong nuée lanh (150mL).
L6p hitu co duge phan tach va co trong didu kién 4p suit giam. Phén cin duoc hoa tan lai
trong etyl axetat (100mL). Lép nuée duoc pha lodng bang nude (100mL), va chiét bing
etyl axetat (3x50mL). Dich chiét hitu co duoc thu gom, rira bang nude mudi, va 1am kho
trén magié sulfat, loc va cb trong diéu kién ap sudt giam dé thu dugc hop chit mong

mubn (48,4g) dugc st dung trong budc phan tmg tiép theo ma khong can tinh ché thém.
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Budc 3. (4-brom-3-flophenyl)(oxo)axetaldehyt va 1-(4-brom-3-flophenyl)-2,2-
dihydroxyetanon

Dung dich 48% trong nudc chtra hydrogen bromua.(14mL) dugc bd sung tir tir vao
dung dich chra 1-(4-brom-3-flophenyl)etanon (9,0g, 41lmmol) trong dimetyl sulfoxit
(40mL). H3n hop phan tng duoc khudy & nhiét d6 60°C qua dém, sau d6 lam ngudi dén
nhiét dé mdi trudong, rot vao nude da. Phan két tta duogc loc va ria béng nuéc va chét rin
duge 1am kho trong diéu kién chan khéng qua dém dé thu duoc 8,1g hop chét niong' '
mudn. Lép nude duoc chiét bﬁng etyl axetat 3 l4n. Dich chiét thu gom dugc duge ria
bing nude, nuée mudi, 1am khd, loc, va cd dé thu dugc thém 2,2g hop chat mong mubn.

(tbng cong 10,3g).
Buéc 4. 1-(4-brom-3-flophenyl)-2,2-dietoxyetanon

Etyl orthoformat (12mL, 70mmol) va axit p-toluensulfonic (200mg, 1mmol) dugc
bd sung vao hén hop chia 1-(4-brom-3-flophenyl)-2,2-dihydroxyetanon hozic 4-brom-3-
flophenyl)(oxo)axetaldehyt (7,0g, 28mmol) trong toluen (50mL). Hon hgp phan tmg
dugc hdi luu trong 4 gid. Hon hop phan tmg duge 1am ngudi dén nhiét do phong, pha
lodng bang etyl axetat, rira bang dung dich natri bicacbonat, nuréc, nude mudi, va 1am kho
trén magié sulfat, ¢6 trong didu kién 4p suét giam dé thu dugc hop chit mong muén duoc

st dung trong burde tiép theo ma khong cin tinh ché thém.
Buéce 5. 6-(4-brom-3-flophenyl)-1,2,4-triazin-3-amin

Hon hop chita 1-(4-brom-3-flophenyl)-2,2-dietoxyetanon (15,2g, 50mmol),
aminoguanidin bicacbonat (10,2g, 75mmol) va kali hydroxit (6,6g, 100mmol) trong
etanol (200mL) va nudc (4mL) dugc hdi luu qua dém. Dung méi duoc bay hoi trong didu
kién ap suét giam va _phﬁn can dugc ria béng axetonitril vvé loc. Dich loc dugc co trong
didu kién 4p suét giam. Phin cdn dugc hoa tan trong diclometan (100mL), riva bing nuéc,
nuéc mudi, va cd trong didu kién 4p sut giam. Phin cin duoc hoa tan trong etanol
(50mL). B4 sung axit hydrocloric 0,2N (50mL) vao dung dich nay. Hn hop thu duoc
dugc gia nhiét dén nhiét d6 110°C trong 8 gid, va 1am ngudi bang bé nudc da. Phan két
tha tao thanh dugc thu nhan bang cach loc va rira bing isopropanol dé thu duoc hop chét
mong mubn. (5,5g, 41%) LCMS: (M+H) = 286,8/288.8, '"H-NMR (400 MHz, CDCl,):
8,60 (s, 1H), 7,79 (dd, J = 8,6, 2,0 Hz, 1H), 7,68 (dd, J = 8,3, 7,0 Hz, 1H), 7,61 (dd, J =
8,3, 2,0 Hz, 1H), 5,43 (s, 2H).
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Buéce 6. 3-quinolin-6-ylpropanal

Tris(dibenzylidenaxeton)dipaladi (480mg, 0,52mmol) va tri-tert-butyl-phosphoni
tetrafloborat (300mg, 1,0mmol) trong binh dugc x4 khi va nap day bang nito (2 14n). Hop
chét 1,4-dioxan (31mL) dugc bd sung, sau d6 bo sung lién tuc 6-bromgquinolin (7,2g,
35mmol), 2-propen-1-ol (4,7mL, 69mmol) va N—xyciohexyl—N—metyI-xyclohexanamin
(8,9mL, 42mmol). Binh phan tmg dugc xa khi va nap day bang nito (2 1in). Hén hop
phéan tmg duoc khudy & nhiét d6 30°C trong 24 giv. Ete dietylic (30mL) dugc bd sung
vao hén hop phan tng, sau d6 loc va ria bf?lng ete dietylic. Dich chiét hitu co dugc cd
trong diéu kién 4p sut giam. Phan cin dugc tinh ché bang phuong phap sic ky nhanh va
rira giai bang etyl axetat trong hexan (0-50%) dé thu dugc hop chit mong muén. (~55%)
LCMS: (M+H) bang 186,0; (M+H,0+H)" = 204,0.

Budc 7. 2-clo-3-quinolin-6-ylpropanal

L-prolin (410mg, 3,5mmol) dugc bd sung vao dung dich chtra 3-quinolin-6-
ylpropanal (3,27g, 17,6mmol) trong clofom (39mL) & nhiét d6 0°C, sau d6 bb sung N-
closucxinimit (2,48g, 18,5mmol) va hdn hop phan tng duge lam Am tir tir dén nhiét do
mdi trudng va khudy trong 1 gio, kiém sodt bang phuong phap LCMS. Dung méi dugc
cd trong didu kién 4p suét giam va phan cin dugc tinh ché trén cot silica gel vé6i etyl
axetat trong hexan (0-50%) dé thu dwoc hop chit mong mubn. (95%) LCMS:
(M+H+H,0) = 237,9/239.9. |

Buéce 8. 6-[2-(4-brom-3-flophenyl)imidazo[ 1,2-b][1,2,4]triazin-7-yl|metyl-

quinolin

Hon hop chira 6-(4-brom-3-flophenyl)-1,2,4-triazin-3-amin (800mg, 2,97mmol) va
2-clo-3-quinolin-6-ylpropanal (784mg, 3,57mmol)trong rugu isopropylic (10,0mL) trong
éng kin duoc gia nhiét & nhiét d6 110°C trong 48 gid. Sau khi hdn hop phan Gng duge
lam ngudi dén nhiét d6 mdi truong, hop chat dugce két tia va thu gom bang céach loc.
Dich c4i dugc ¢6 va phin cin duogc hoa tan trong etyl axetat, rira bang dung dich natri
bicacbonat, nudc, nude mudi, 1am kho trén magié sulfat, va cd trong diu kién ap suét
giam. Phin cin duge tinh ché trén cot silica gel bing metanol trong diclometan (0-6%) dé
thu dugc hop chit mong mubn. (65%) LCMS: (M+H) = 434,0/436,0.

Buéc 9. 2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzo-
nitril
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Ké&m xyanua (131mg, 1,11mmol), tris(dibenzylidenaxeton)dipaladi(0) (35mg,
0,038mmol), (9,9-dimetyl-9H-xanthen-4,5-diyl)bis(diphenylphosphin) (78,5mg,
0,136mmol), va N,N,N',N'-tetrametyletylendiamin (0,22mL, 1,4mmol) duoc bd sung lién
tuc vao hdn hop chira 6-[2-(4-brom-3-flophenyl)imidazo[ 1,2-b][1,2,4]-triazin-7-
yl]metylquinolin (480mg, 1,10mmol) trong N,N-dimetylformamit (8,7mL) trong dng vi
séng. Ong niy duoc bit kin va loai khi ba 1in va gia nhiét dén 160°C trong diéu kién
chiéu xa tia séng ngin trong 500 gidy. Toan bd dung mdi dugc loai bé trong didu kién ap
sudt giam va phin cin dugc hoa tan trong etyl axetat, ria bang dung dich natri
bicacbonat, nuéc va nude mudi, va 1am kho trén magié sulfat, loc va co dé thu dugc phéan
cin duoc tinh ché trén cot silica gel bang metanol trong diclometan (0-6%) dé thu duoc

hop chit mong mudn. (90%) LCMS: (M+H) = 381,0.

Budéc 10. Axit 2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzoic

2-flo-4-[ 7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl|benzonitril
(750mg, 2mmol) trong dung dich chtra axit hydrocloric dic (5,0mL, 53mmol) va nuéc
(1,0mL) dugc khudy & nhiét 6 105°C qua dém. Dung méi duoc loai bo trong diéu kién
ap suit giam va phén cén thu duoc duoc rira bang nuée va loc dé thu duoc hop chét
mong mudn dugc sit dung truc tiép trong budc phan tng tiép theo ma khong can tinh ché

thém. LCMS: (M+H) = 400.0.

Budc 11. 2-flo-N-metyl-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzamit

Axit 2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl ]benzoic
(0,350g, 0,876mmol) va (benzotriazol-1-yloxy)tripyrolidinophosphoni hexaflophosphat
(540mg, 1,0mmol) trong N,N-dimetylformamit (S,OmL) dugc khudy & nhiét d6 méi
truong trong 3 phat. Dung dich chira 2M metylamin trong THF (3,0mL) dugc bd sung tir
tir & nhiét d6 0°C sau d6 bd sung trietylamin (0,61mL, 4,4mmol) va hon hgp phan ting
dugc khudy trong 2 gio & nhiét d6 méi truong. Hon hop phan tng dugc co trong diéu
kién 4p sudt giam dé thu duoc chét rin mau vang. Nude (1,0mL) dugc bd sung va chét
rin duge loc va rira bing axetonitril va nude. Chét rin mau vang (260mg) duge kiém
chtng 13 hop chit mong mubn bang phuong phap LCMS & dang bazo tu do. Sau dé, chat

rin ndy dugc xir Iy bing 1,05 duong luong axit hydrocloric dé tao thanh mudi axit
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hydrocloric. Dich cai dugc tiép tuc tinh ché bing phuong phap HPLC diéu ché dé thu
mot mé hop chit khac. (~ 90%) LCMS: (M+H) = 413,

Vi du 8: 2-(4-brom-3-flophenyl)-7-[(4-metoxyphenyl)thio]imidazo[1,2-
b][1,2,4]triazin

Buée 1. 1-[(2,2-dimetoxyetyl))thio]-4-metoxybenzen

B6 sung tlr tir 4-metoxybenzenthiol (6,73g, 48,0mmol) vao dung dich 1am ngudi
bang d4 chira natri etoxit (3,26g, 48,0mmol) trong etanol (25,0mL). Hon hop phan tng
duge khudy trong 15 phat. Hop chat 2-brom-1,1-dimetoxyetan (5,64mL, 48,0mmol) dugc |
bd sung, va hdn hop phan tng duoc hdi luu trong 2 gid. Sau khi phan két tua duge phan
tach riéng bang céch loc, dich céi diroc bay hoi trong didu kién ap suét giam. Phan cén
thu duoc dugc pha lodng bing ete dietylic (100mL) va rira bing nudc va nuée mudi, lam
khé trén natri sulfat, loc, va cd dé thu dugc hop chét thd mong mudn (11,0g) duge st
dung truc tiép trong budc phan tng tiép theo ma khong can tinh ché thém. "H-NMR (400
MHz, CDCl): 7,40 (m, 2H), 6,85 (m, 2H), 4,47 (t, ] = 5,6 Hz, 1H), 3,80 (s, 3H), 3,34 (s,
6H), 3,01 (d, T = 5,6 Hz, 2H). |

Buéce 2. [(4—metoxyphenyl)thio]axetaldehyt

Hop chét 1-[(2,2-dimetoxyetyl)thio]-4-metoxybenzen (11,0g) dugc hoa tan trong
dung dich axit hydrocloric 1% (60mL) v& axeton (30mL). Hon hop phéan tmg dugc hdi
luu trong 2 gid. Axeton dugc loai bo trong didu kién ap sudt giam va phdn cén duoc trung
hoa bing dung dich natri bicacbonat va chiét bang etyl axetat. Lép hitu co duge lam kho
trén natri sulfat, loc, va c6 trong diéu kién ap suit giam. Phan cin dugc tinh ché bang
phuong phap sic ky nhanh trén silica gel bing etyl axetat 20% trong hexan dé thu dugc
hop chit mong muén (8,5g, 97%). 'H-NMR (400 MHz, CDCl;): 9,55 (t, ] = 4,2 Hz, 1H),
7,36 (m, 2H), 6,84 (m, 2H), 3,79 (s, 3H), 3,40 (d, J =4,2 Hz, 2H).

Budc 3. 2-(4-brom-3-flophenyl)-7-[ (4-metoxyphenyl)thio]imidazo[ 1,2-
b][1,2,4]triazin '
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B sung N-closucxinimit. (26,7mg, 0,2mmol) vao hén hop phan tng 1am ngudi
(nhiét dd 0°C) chira [(4-metoxyphenyl)thio]axetaldehyt (36,4mg, 0,2mmol) va D-prolin
(4,6mg, 0,04mmol) trong clofom (1,2mL). Hon hop phén tmg dugc khudy & nhiét d6 0°C
trong 30 phit, sau d6 dugc 1am 4m tir tir dén nhiét o phong trong 2 gid. B6 sung [6-(4-
brom-3-flophenyl)-1,2,4-triazin-3-amin (26,9mg, 0,1mmol) vao hdn hop phan {mg. Hén
hop phan tng dugc khudy trong 1 gid. Dung moi duge loai bo trong diéu kién ap suit
giam. Phéan cén dugc hoa tan trong isopropanol (2mL), va gia nhiét & nhiét do 100°C qua
dém. Sau khi 1am nguéi, hdn hop phan Gng duoc loc va dich loc dugc tinh ché bang
phirong phap HPLC pha do (46 pH=10) d& thu duoc hop chit mong mudn. LCMS:
- (MHH) = 431,0. |

Vi du 9: 2-flo-4-(3-[(4-metoxyphenyl)thio]imidazo[1,2-a]pyrimidin-6-yl)-N-

metylbenzamit

Budc 1. 4-(2-aminopyrimidin-5-yl)-2-flo-N-metylbenzamit

Hoén hop chtra 4-brom-2-flo-N-metylbenzamit (900mg, 3,9mmol), 5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin (710mg, 3,2mmol),
tetrakis(triphenylphosphin)paladi (100mg, 0,1mmol) va kali cacbonat (1,3g, 9,7mmol)
trong toluen (6,0mL) va etanol (3,0mL) va nudc (3,0mL) dugc gia nhiét & nhiét d¢ 110°C
trong 2 gi®. Sau khi 1am ngudi dén nhiét d6 phong, hdn hop phan tng duge dimg phan
(mg bing nudc va chiét bang ete dietylic. Chét ran duoc loc va rira bang nuéc va ete
~dietylic @& thu dugc hop chit mong mudn (720mg).

Buoc 2.  2-flo-4-(3-[(4-metoxyphenyl)thio]imidazo[ 1,2-a]pyrimidin-6-yl)-N-
metylbenzamit

Hop chit nay duge didu ché bang quy trinh twong tw nhu quy trinh trong vi du 8.
LCMS: (M+H) = 409,0.

Vi du 10: 2-clo-4-3-[(4-metoxyphenyl)thio]imidazo[1,2-a]pyrimidin-6-yl-N-

metylbenzamit
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Hop chét nay dugc didu ché bang quy trinh twong tu nhu quy trinh trong vi du 8.
LCMS: (M+H)=425,0/427,0.

Vi du 11: 2-flo-N-metyl-4-[3-(quinolin-6-ylthio)imidazo[1,2-a]pyrimidin-6-
yl]benzamit
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Buéece 1. 2-flo-4-imidazo[ 1,2-a]pyrimidin-6-yl-N-metylbenzamit

Hén hop chia 4-(2-aminopyrimidin-5-yl)-2-flo-N-metylbenzamit (123mg,
0,5mmol) va cloaxetaldehyt (0,318mL, 2,5mmol)trong rwou isopropylic (4mL) dugc
khudy & nhiét do 90°C trong 4 gio. Dung méi dugc loai bé trong didu kién chan khéng va
phén cin duoc nghién vdi etyl axetat va hexan. Chét rin tao thanh dugc thu nhan va 1am
kho trong didu kién 4p suét giam dé thu dugc hop chit mong muén (120mg, 88,8%).
LCMS: M+H)=271,0.

Buéc 2. 4-(3-bromimidazo[ 1,2-a]pyrimidin-6-yl)-2-flo-N-metylbenzamit

Bromin (17,4uL, 0,338mmol) dugc bd sung vao hdén hop chtra natri axetat
(40,3mg, 0,491mmol) va  2-flo-4-imidazo[1,2-a]pyrimidin-6-yl-N-metylbenzamit
(83,0mg, 0,307mmol) trong axit axetic (2,6mL) va hdn hop phan ing duge khudy & nhiét
dd mdi trudong trong 30 phat. Dung mo6i duge loai bo trong didu kién 4p suét giam. Phin
cin duogc hoa tan trong etyl axetat va rira bang dung dich natri bicacbonat bio hoa va
nude mudi, 1am kho trén natri sulfat, loc, va co. Phén cén dugc tinh ché béng phuong
phap sic ky trén silica gel vdi etyl axetat trong diclometan (0-50%) dé thu dugc hop chét
mong mudn (95mg, 88,6%). LCMS: (M+H) = 348,8/350,9.

Budéc 3. quinolin-6-thiol
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Bb sung natri metyl mercaptit (2,0g, 28,5mmol) vao dung dich chta 6-
bromquinolin (0,81g, 3,89mmol) trong N,N-dimetylaxetamit (4mL). Hon hop nay dugc
gia nhiét & 150°C trong 2 gid. Sau khi 1am ngudi, hdn hop nay dugc pha loing biang etyl
axetat, va trung hoa bang dung dich axit hydrocloric IN. Lép hitu co duge phéan tach va
16p nu6e duge chiét bing etyl axetat. Dich chiét hitu co thu gom dwoc dugc rira bang
nude va nude mudi, 1am khé trén magié sulfat, loc, va cb trong didu kién ap suét giam.
Phin cin dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém.

(0,50g, 79%) LCMS: (M+H)" bang 161,9.

Budc 4. 2-flo-N-metyl-4-[3-(quinolin-6-ylthio)imidazo[1,2-a]pyrimidin-6-

yl]benzamit

N,N-diisopropyletylamin (70uL, 0,4mmol), tris(dibenzylidenaxeton)-dipaladi(0)
(4,58mg, 0,0050mmol) va (9,9-dimetyl-9H-xanthen-4,5-diyl) bis(diphenylphosphin)
(5,79mg, 0,010mmol) dugc bd sung lién tuc vao dung dich chira 4-(3-bromimidazo[1,2-
a]pyrimidin-6-yl)-2-flo-N-metylbenzamit  (69,8mg, 0,2mmol) va quinolin-6-thiol
(32,2mg, 0,2mmol) trong 1,4-dioxan (0,42mL) trong éng vi séng. Ong nay dugc bit kin
va loai khi ba 1an, va gia nhiét dén nhiét d6 100°C qua dém. Sau khi 1am nguoi, hdn hop
phan tng dugc pha loing bing metanol, va loc. Dich loc dugc tinh ché bing phuwong
phap HPLC pha dao (46 pH =10) dé thu dugc hop chit mong muén. LCMS: (M+H) =
430,0.

Vi du 12: 2-clo-N-metyl-4-[3-(quinolin-6-ylthio)imidazo[1,2-a]pyrimidin-6-

yl]benzamit

Hop chét ndy duoc didu ché bang quy trinh trong tw nhu quy trinh trong vi du 11.
LCMS: (M+H)=446,0

Vi du 13: Metyl 2-flo-4-[7-(quinolin-6-ylthio)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzoat
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Buéc 1. 6-[(2,2-dimetoxyetyl)thio]quinolin

B sung natri metyl mercaptit (0,841g, 12,0mmol) vio dung dich chl’r—a 6-
bromquinolin (0,832g, 4,0mmol) trong N,N-dimetylaxetamit (4,0mL). Hon hop phan tng
dugce gia nhiét & 150°C trong 2 gio. Sau khi lam ngudi, 2-brom-1,1-dimetoxyetan
(1,41mL, 12,0mol) sau d6 dugc bd sung, va hdn hop phan tng dugc pha loing bang
etanol (5mL), va gia nhiét & nhiét do 80°C trong 1 gid. Sau khi mudi két tia duge phan
tach riéng béng cach loc, dich céi dugce bay hoi trong didu kién ap suét giam. Phén cin
duogc pha lodng bang ete dietylic (50mL), rira bang nuéc, nuéc mudi, lam kho trén natri
sulfat, loc, va ¢6. Phan cin dugc st dung truc tiép trong budc phan tng tiép theo ma

khéng can tinh ché thém. LCMS: (M+H) = 249.9.
Buéc 2. (quinolin-6-ylthio)axetaldehyt

Hop chét 6-[(2,2-dimetoxyetyl)thio]quinolin (1,0g) dugc hoa tan trong dung dich
axit hydrocloric IN (6mL) va axeton (3mL). Hdn hop phan tmg dugc hdi luu trong 3 gio.
Axeton duoc loai bo trong diéu kién 4p sudt giam. Lép nuéc duge trung hoa bang dung
dich natri bicacbonat bdo hoa va chiét bing etyl axetat. Dich chiét hitu co dugc lam kho
trén natri sulfat, loc, v ¢d. Phan cén duoc tinh ché bang phuong phap sic ky trén silica
gel va rtra giai bing etyl axetat 20% trong hexan dé thu duoc hop chit mong mudn.
LCMS: (M+H)=204,0; (M+H,0)=221,9; (M+MeOH) = 236,0.

Budc 3. 4-axetyl-2-flobenzonitril

N,N,N',N'-tetrametyletylendiamin (O‘,V667mL, 4,42mmol), k€m xyanua (1,46g,
12,4mmol), tris(dibenzylidenaxeton)dipaladi(0) (54,05mg, 0,059mmol) va (9,9-dimetyl-
9H-xanthen-4,5-diyl)bis(diphenylphosphin) (124,3mg, 0,215mmol) dugc bd sung lién tuc
vao dung dich chia 1-(4-brom-3-flophenyl)etanon (4,34g, 20,0mmol) trong N,N-
dimetylformamit (15mL) trong éng vi séng. Ong nay dugc bit kin va loai khi ba lan, va
gia nhiét dén 160°C trong diéu kién chiéu xa tia séng ngin véi thoi gian giit 13 240 gidy,
va nang luong diu vao t6i da 300W. Sau khi 1am ngudi, hdn hgp phan tng duoc loc qua

dém Celite v&i mot 16p mong silica gel & gitra st dung diclometan 1am chét rira giai. Dich

-69-



29706

loc thu gom dugc dugc cb trong diéu kién ap suét giam. Phan cin duge tinh ché béng
phuong phéap sic ky trén silica gel véi etyl axetat trong hexan (0-40%) dé thu dugc hop
chit mong muén. (3,20g, 98,1%).

Budc 4. Axit 4-axetyl-2-flobenzoic

Hoén dich chita 4-axetyl-2-flobenzonitril (2,42g, 14,8mmol) trong dung dich axit
hydrocloric (20%, 100mL) dugc hdi Iuu (nhiét do bé dau: 110°C) qua dém. Sau khi lam
ngudi, cac tinh thé tao thanh dugc thu 14y bing cach loc va 1am khé dé thu dugc hop chét
mong mudn (2,16g). Dich cai duge cd trong diu kién 4p suét giam. Phan cin dugc rira
bing nudc va loc dé thu 300mg hop chit mong mudn. (2,46g, 91%) LCMS
(M+H)=182.9.

Budc 5. metyl 4-axetyl-2-flobenzoat

Axit 4-axetyl-2-flobenzoic (46,1mmol, 0,0461mol) trong diclometan (30mL) dugc
xtr ly bang oxalyl clorua (7,8mL, 92mmol) va N,N-dimetylformamit (0,2mL) & nhiét do
0°C. Hon hop phéan tGng dugc khudy & nhiét dd méi trudng trong 3 gid. Hon hop phan
tmg dugc cb trong diéu kién 4p suét giam va phan cin dugc hoa tan trong diclometan
(50mL, 0,78mol) va 1am ngudi dén nhiét do 0°C. Dung dich chtra metanol (4,7mL) va
trietylamin (16mL, 120mmol) dugc bd sung. Hn hop phén tng dugc khudy & nhiét do
moi trudng trong 1 gid, rira bing nuée, dung dich axit hydrocloric 1N, va nuéc mudi.
Dich chiét hitu co duoc 1am kho trén magié sulfat, loc, va co trong didu kién 4p sudt
giam. Phan cén dugc tinh ché bang phuong phap sic ky nhanh va rira giai bang 20% etyl
axetat trong hexan dé thu dugc hop chit mong mubn. (5,64g, 62,4%).

Budc 6. metyl 2-flo-4-(oxoaxetyl)benzoat

Hon hop chira metyl 4-axetyl-2-flobenzoat (1,6g, 8,2mmol) va 8,8M hydrogen
bromua trong nudc (2,8mL) trong dimetyl sulfoxit (ZOmL)' duoc khudy ¢ nhiét 6 60°C
qua dém. Sau khi 1am ngudi, hdn hop ndy dugc 16t vao nudc da. Hon hop phan tng dugc
chiét bing ete dietylic. Dich chiét hitu co thu gom dugc dugc rira bang nudc. mudi, 1am
khé trén natri éulfat, loc va ¢6 dé thu duoc hop chit mong mudn duge st dung trong

bu6c phan tmg tiép theo ma khong can tinh ché thém. (1,60g, 93,3%).

Budc 7. metyl 4-(dietoxyaxetyl)-2-flobenzoat
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Hon hop chtta metyl 2-flo-4-(oxoaxetyl)benzoat (6,0g, 0,028mol), etyl
orthoformat (12,0mL, 0,071mol), va axit p-toluensulfonic monohydrat (200mg) trong
toluen (60mL) duoc gia nhiét trong diéu kién hoi luu trong 4 gid. Sau khi 1am ngudi, hdn
hop phan tmg dugc cd trong diéu kién 4p sudt gidm dé thu dugc hop chit mong mudn

dugc st dung trong budc tiép theo ma khéng can tinh ché thém.
Budc 8. metyl 2-flo-4-[3-(metylthio)-1,2,4-triazin-6-yl|benzoat

Metyl 4-(dietoxyaxetyl)-2-flobenzoat (3,0g, 0,01mol) dugc hoa tan trong etanol
(30mL). Thiosemicarbazit (1,2g, 0,013mol) va axit p-toluensulfonic monohydrat (100mg)
duoc bd sung vao hdn hop phan tmg. Hon hop phan tmg duoc gia nhiét & nhiét do 90°C
trong 2 gid. Sau khi 1am ngudi hdn hop phan Gmg dén nhiét d6 méi truong, mefyl iodua
(3mL, 0,05mol) dugc bd sung. Hon hop phan tng dugc khudy & nhiét dd phong trong 2
gio, va then ¢b trong didu kién 4p sudt gidm. Phin cdn dugc hoa tan trong axit axetic
(50mL), va gia nhiét & nhiét do 60°C trong 2 gid. Hén hop phan tng duge b trong diéu
kién 4p sudt giam. Phan cin duoc phan tach ra khéi metanol va phan két tta duoc thu
nhan bing céach loc va 1am kho trong diéu kién ap suit giam dé thu dugc hop chit mong

mubn. (1,2g, 41%).
Budc 9. metyl 4-(3-amino-1,2,4-triazin-6-yl)-2-flobenzoat

B sung tir tir dung dich chtra axit m-cloperbenzoic (1,5g, 6,4mmol) trong
diclometan.(5,0mL) vao dung dich chira metyl 2-flo-4-[3-(metylthio)-1,2,4-triazin-6-
yl]benzoat (1,2g, 4,3mmol) trong diclometan (90mL) & nhiét dd 0°C. Hdn hop phan tng
dugc khudy & nhiét do 0°C trong 2 gid, va dimg phan tng bang dung dich natri thiosulfat
bdo hoa. Lép hitu co dugc phan tach, rira bang dung dich dung dich natri bicacbonat bo
hoa, nuéc, nuéc mudi, lam khd trén natri sulfat, loc, va cb trong didu kién 4p sudt giam

dé thu duoc chit trung gian mong mudn. LCMS: 295,9 (M+H).

Hbn hop chita chit trung gian néu trén va dung dich chira amoniac 2M trong rugu
isopropylic (20mL) dugc khudy & nhiét d6 mdi trudng trong 2 gio. Chét rin tao thanh
dugc thu nhan bang cach loc va rira biang isopropanol dé thu dugc hgp chit mong mudn.
(700mg, 60%) LCMS: 248,9, 267,0.

Bude 10. metyl 2-flo-4-[7-(quinolin-6-ylthio)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzoat
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B sung N-closucxinimit (26,7mg, 0,2mmol) vao hdn hop d& 1am ngudi (0°C)
chira (quinolin-6-ylthio)axetaldehyt (40,6mg, 0,2mmol) va D-prolin (4,6mg, 0,04mmol)
trong clofom (1,0mL), két hop khudy. H8n hop nay dugc khudy & nhiét d§ 0°C trong 30
phut, sau d6 duge 1am 4m tir tir dén nhiét d6 moi truong trong 2 gio. Bé sung metyl 4-(3-
amino-1,2,4-triazin-6-yl)-2-flobenzoat (24,8mg, O,immol) vao hén hop nay. Hén hop
phan tng duoc khudy trong 1 gid. Dung méi dugc loai bo trong diéu kién ap sudt giam.
Phén cén duoc hoa tan trong isopropanol (2mL) va gia nhiét dén nhiét do 100°C qua
dém. Sau khi 1am ngudi, hdn hop ndy duoc loc va dich loc dugce tinh ché bang phuong
phap HPLC pha dao (d6 pH=10) & thu dugc hop chit mong mubn. LCMS: (M+H) =
4323,

Vi du 14: 2-(4-brom-3-flophenyl)-7-(4-metoxyphenoxy)imidazo[1,2-
b][1,2,4]triazin '

Budce 1. (4-metoxyphenoxy)axetaldehyt

Hop chét 1-(2,2-dietoxyetoxy)-4-metoxybenzen (4,8g, 20mmol) dugc hoa tan
trong dung dich HCI 1% (30mL) va axeton (15mL). Hon hgp phan tmg dugc gia nhiét
trong diéu kién hdi luu trong 2 gid. Axeton duoc loai bo trong didu kién ap suit giam.
Hbn hop dung dich duoc trung hoa bang dung dich natri bicacbonat bdo hoa, va chiét
béng etyl axetat. L6p hitu co dugc lam khd trén natri sulfat, loc, va co. Phan cin dugc
1am khé trong diéu kién 4p suét giam dé thu dugc hop chat mong muébn duge st dung

trong budc tiép theo ma khong can tinh ché thém. (3,30g, 99,3%).
Buéc 2. 2-(4-brom-3-flophenyl)-7-(4-metoxyphenoxy)imidazo[ 1,2-b][ 1,2,4]triazin

B6 sung N-closucxinimit (26,7mg, 0,2mmol) vao hdn hgp d3 1am ngudi (0°C)
chira (4-metoxyphenoxy)axetaldehyt (33,2mg, 0,2mmol) va D-prolin (4,6mg, 0,04mmol)
trong clofom (1,0mL) két hop khudy. H3n hop nay duogc khudy & nhiét d6 0°C trong 30
phut, sau d6 dudc 1Am Am tir tir dén nhiét d6 mai trudng trong 2 gid. Vao hdn hop phan
tmg dugc bd sung 6-(4-brom-3-flophenyl)-1,2,4-triazin-3-amin (26,9mg, 0,1mmol). Hon

hop phan tng dugc khudy trong 1 gio, sau d6 dung méi duge loai bd trong diéu kién ap

-72-



29706

suit giam. Phan cin duoc hoa tan trong isopropanol (2mL) va gia nhiét dén nhiét do
100°C qua dém. Sau khi [am ngudt, hdn hop nay duoge loc va dich loc dugce tinh ché béng
phuong phap HPLC pha dao (d6 pH=10) dé thu dwoc hop chit mong mubn. LCMS:
(M+H)=415,0/416,9.

Vi du 15: 3-(4—metdxyphenoxy)—6-—(4—mety1-lH-pyrazol-l-yl)imidazo[l,2—
a]pyrimidin
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Budce 1. 5-(4-metyl-1H-pyrazol-1-yl)pyrimidin-2-amin

Hbn dich chtra 4-metyl-1H-pyrazol (0,72g, 0,0088mol), 5-brompyrimidin-2-amin
(1,3g, 7,3mmol), dong(l) iodua (582mg, 0,306mmol), N,N'-dimetylxyclohexan-1,2-
diamin (0,193mL, 1,22mmol), kali cacbonat (1,77g, 12,8mmol) trong N,N-
dimetylformamit (5,0mL) duoc chiéu xa trong diéu kién vi séng & nhiét 46 180°C trong 1
gioy. Sau khi 1am ngudi, hdn hop nay duge tinh ché bing phuong phép sic ky trén silica
gel v6i metanol trong metylen clorua (0-10%) dé thu dwoc hop chit mong muén. LCMS:
(M-+H) bang 176,0.

Buéc 2. 3-(4-metoxyphenoxy)-6—(4-mety1—lH—pyrazol-l-yl)imidazo[1,2-
a]pyrimidin

Hop chét nay duoc diéu ché bang quy trinh twong tu nhu quy trinh trong vi du 14.
LCMS: (M+H) =322,0.

Vi du 16: 6-(4-bromphenyl)-3-(4-metoxyphenoxy)imidazo[ 1,2-a]pyrimidin

Buéc 1. (27)-2-(4-bromphenyl)-3-(dimetylamino)acrylaldehyt

Phosphoryl clorua (55,0mL, 590mmol) dugc b sung ting giot vao N,N-
dimetylformamit (80,0mL) & nhiét dd 0°C. Hbn hop phan tmg dugc khudy & nhiét d6 0°C
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thém .trong 30 phat sau khi axit 4-bromphenylaxetic (43,0g, 200mmol) duoc bd sung
timg phén vao. Hén hop thu dugc duoc gia nhiét & nhiét 4o 70°C qua dém. Sau khi lam
ngudi, hdn hop phéan tng duge bd sung tir tir vao hdn hop chira da va nude bing cach lam
ngudi bén ngoai. Nuée da duge bd sung ting phan dé duy tri nhiét o < 10°C. Khi phan
- ung dugc dimg hoan toan, kali cacbonat va nugc da dugce bd sung tir tir cho dén khi dat
dugc do pH bén’g 11. Céac lugng nhd etanol dugc bd sung dé kiém soat su tao bot. BS
sung toluen (120mL) vao hén hop kiém nady, va hdn hop phan tmg duge héi Iuu trong 1,5
gidr va 1am ngudi dén nhiét d6 méi trudng. Lép nuée duge chiét bang toluen (2x50mL).
Dich chiét hitu co thu gom dugc duge rira bang nude, 1am khé trén natri sulfat, loc, va co
trong diéu kién ap sudt giam. Phan cén dugc két tinh tir diclometan/hexan dé thu dugc

hop chét mong mubn. (26,5g, 52%) LCMS: (M+H) = 281,0/283,0.
Budc 2. 5-(4-bromphenyl)pyrimidin-2-amin

Hon hop chaa (Z)—2-(4—bromphenyl)—3—(dimetylamino)acrylaldehyt (1,27g,
5mmol), guanidin hydroclorua (0,525g, 5,5mmol) va kali cacbonat (1,38g, 10mmol)
trong etanol (10mL) dugc gia nhiét & nhiét o 80°C qua dém. Sau khi 1am ngudi, hon hop
phan tng duoc loc, rira bing metanol va nude, va lam khd trong didu kién chan khong

cao dé thu dugc hop chit mong muén (1,2g, 96%). LCMS: (M+H) = 249,9/251,9.

Budc 3. 6-(4-bromphenyl)-3 —(4—metoxyphenoxy)imidazo[ 1,2-a]pyrimidin

Hop chét nay dugc didu ché bang quy trinh twong tw nhu quy trinh trong vi du 14.
LCMS: (M+H)=395,9/397,9.

Vi du 17: 2-clo-N-metyl-4-[3-(quinolin-6-yloxy)imidazo[1,2-a]pyrimidin-6-

yl]benzamit

0 -
,,"]-L'.. S gﬁi:' ‘%;f ~ Mx
e JUS ¥
n L oA
cl” v«f“ TN, -
by = H?

Budc 1. 6-(2,2-dimetoxyetoxy)quinolin

B6 sung tir tir dung dich chta natri hexametyldisilazan 1M trong THF (40mL,
40mmol) vao dung dich dugc 1am ngudi (0°C) chira quinolin-6-ol (5,81g, 40mmol) trong
N,N-dimetylformamit (30mL). Hn hop nay dugc khudy trong 15 phit sau d6 2-brom-
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1,1-dimetoxyetan (5,18mL, 44mmol) dugc bd sung. Sau d6, hdn hop phan tng duge hoi
lru trong cac diéu kién trong 6 gid. Dung moi duge bay hoi trong diéu kién ap suét giam.
Phin cén dugc pha lodng bang ete_dietylic (100mL) va rira bang nude, nude mudi, 1am
kho trén natri sulfat, loc, va ¢6. Phin cén duoc tinh ché bang phuong phap sic ky nhanh
va rira giai bang etyl axetat trong hexan. (0-50%) dé thu dugc hop chit mong mubn. (9g,
96%) LCMS: (M+H)"=233,9.

Budc 2. 2-(quinolin-6-yloxy)axetaldehyt

Hop chit 6-(2,2-dimetoxyetoxy)quinolin (9,0g) dugc hoa tan trong dung dich axit
hydrocloric 1N (60mL) v4 axeton (30mL). Hon hop phan tng dugc gia nhiét trong didu
kién hdi luu trong 3 gid. Axeton dirge loai bo trong didu kién ap suit giam. BS sung etyl
axetat vao phan cin, va dung dich dugc trung hoa bang dung dich NaOH IN. Lép hitu co
dugc rira béng nude mudi, 1am khd trén natri sulfat, loc, va cd & thu dugc hop chét
mong mudn duogc st dung trong budc tiép theo ma khong can tinh ché thém. (4,8g)

LCMS: (M+H,0)=205,9, va M+MeOH) =219,9.

Budce 3. 2-clo-N-metyl-4-[ 3-(quinolin-6-yloxy)imidazo[ 1,2-a]pyrimidin-6-
yl]benzamit

Hop chit ndy duoc diéu ché bang quy trinh twong tu nhur quy trinh trong vi du 14.
LCMS: (M+H)=430,0/432,0

Vi du 18: 2-flo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]
pyrimidin-6-yl]benzamit

Iz

Budc 1. quinolin-6-ylaxetonitril

Bd sung (trimetylsilyl)axetonitril (98,7mL, 721mmol) vao hdn hop chira (9,9-
dimetyl-9H-xanthen-4,5-diyl)bis(diphenylphosphin) (6,7g, 12mmol),
tris(dibenzylidenaxeton)dipaladi(0) (10g, 12mmol), 6-bromquinolin (120g, 577mmol)
trong N,N-dimetylformamit (360mL) trong binh 3 cb day tron va khudy trong didu kién
4p suét nito dwong, sau d6 bd sung kém diflorit (42g, 400mm61). Binh nay dugc bit kin
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trong diéu kién ap suit nito. Hén hop phéan tng dugc khudy & nhiét ¢6 105°C trong 20
gi0. Sau khi [am ngudi dung dich dén nhiét do phong, hdn hop phan tmg duoc dimg phan
{mg bang dung dich amoniac trong nuéc va chiét bang etyl axetat (3x500mL). Dich chiét
hitu co thu gom dugc dugc rua bang nudc mudi, lam khd trén natri sulfat, loc, va cd
trong diéu kién ap suit giam. Phan cén dugce tinh ché trong didu kién phuong phip sic ky
nhanh vA rira giai bang etyl axetat trong hexan (0-65%) dé thu dugc hop chit mong
mudn. (70g, 72,1%) LCMS: (M+H) bing 168,9.

Budc 2. 1-quinolin-6-ylxyclopropancarbonitril

Dung dich natri hydroxit 50% trong nu¢c (60mL) dugc bd sung vao hdn hop chia
1-brom-2-cloetan (22,0mL, 265mmol), quinolin-6-ylaxetonitril (16,0g, 66,6mmol), va
benzyltrietylamoni clorua (990mg, 4,3mmol) ¢ nhiét do 50°C. Hdn hop phan tng duoc
khudy & nhiét do 50°C trong 3 gios. Sau khi 1am ngudi dén nhiét do phong, hdn hop phan
tmg dugc r6t vio 100mL nude, vi chit bing diclometan (3x100mL). Dich chiét hitu co
thu gom dugc dugc 1am kho trén natri sulfat, loc qua dém silica gel va rira giai bang 20%
etyl axetat trong diclometan. Dich loc dugc ¢d dé thu duoc hop chit mong mudn duoc st

dung trong budc tiép theo ma khong can tinh ché thém. (12,4g, 96%).
Budc 3. 1-quinolin-6-ylxyclopropancarbaldehyt

Diisobutylaluminum hydrua (1M trong THF, 96mL, 96mmol) dugc bd sung vao
dung dich chita 1-quinolin-6-ylxyclopropancarbonitril (12,4g, 63,9mmol) trong toluen
(120mL) & nhiét d6 -78°C trong didu kién dp suAt nito. Hon hop phan tng duge dé 4m
dén nhiét do ndm trong khoang tir -5°C dén -0°C, va khudy & nhiét do nay trong 3 gio.
Hdn hop phan tng duoc 1am ngudi dén -60°C. Rugu isopropylic (10mL) duoc cén than
bd sung timg giot. Sau khi khudy trong 30 phut, hdn hop phan tng dugc lam 4m dén
nhiét d6 nim trong khoang tir -5 dén nhiét do 0°C. Hon th phén tng dugc pha loang
bang etyl axetat, dirng phan Gng bang nudc va chiét bang etyl axetat. Dich chiét hitu co
thu gom dugc dugce rira bang nudc, nudc mudi, 1am kho trén natri sulfat, loc qua dém
silica gel va rira giai bing 40% etyl axetat trong hexan. Dich loc duge c6 dé thu duoc hop

chéit mong muén. (12g, 95,1%).
Budc 4. 6-1-[(E)-2-metoxyvinyl|xyclopropylquinolin
B& sung timg giot dung dich chira kali tert-butoxit 1,0M trong tetrahydrofuran

(10mL) vao hdn dich chira clo(metoxymetyl)triphenylphosphoran (3,5g, 10mmol) trong
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tetrahydrofuran (10mL) & nhiét d6 -10°C. Sau khi hon hgp phan tmg dugc khudy & nhiét
do phong trong 1 gio, hdn hop phan ting dugc lam ngudi dén nhiét d6 0°C va dung dich
chira 1-quinolin-6-ylxyclopropancarbaldehyt (500mg, 2,5mmol) trong THF (5mL) duoc
bd sung. Hdn hop nay duoc khudy & nhiét do moi trudong trong 1 gid. Hon hop phan tng
dugc loc qua dém silica gel va rira giai bang diclometan. Dung dich duoc ¢b va phan cin
duge tinh ché bang phwong phép._sic ky nhanh va rira giai bing etyl axetat trong hexan
(0-30% trong 17 phat) d& thu dugc hop chit mong mudn. (450mg, 78,8%) LCMS:
(M+H) = 226,3.

Budce 5. (1-quinolin-6-ylxyclopropyl)axetaldehyt

B6 sung 3ml dung dich HCI 10% trong nuéc vao dung dich chira 6-1-[(E)-2-
metoxyvinyl[xyclopropylquinolin (450mg, 2,0mmol) trong THF (30mL) & nhiét 4o moi
trizong va khudy. HOn hop phan tng duoc khudy & nhiét d6 méi trudng trong 2 gid, sau
d6 trung hoa bang dung dich natri bicacbonat bao hoa. Hon hop nay duge chiét bang etyl
axetat. Dich chiét hitu co dwoc rira bing nudc mubi, 1am kho trén natri sulfat, loc, VA co
dé thu duoc hop chit mong mubn duge st dung trong buéc phan tGng tiép theo ma khéng

cAn tinh ché thém. (410mg, 97,2%) LCMS: (M + F) =212,2; (M + H,0 + H) = 230,2.
Budc 6. clo(1-quinolin-6-ylxyclopropyl)axetaldehyt

B sung N-closucxinimit (311mg, 2,33mmol) vio hén hgp chira (1-quinolin-6-
yixyclopropyl)axetaldehyt (410mg, 1,94mmol), D-prolin (45mg, 0,39mmol) trong
diclometan (10mL) da lam ngudi (0°C) va khuéy. Hén hop phan Gng dugc khudy & nhiét
d6 0°C trong 1 gid, sau d6 duoc 1am am tir tir dén nhiét d6 phong. Hon hop phan tng
duoc dimg phan ng bang nudc, chiét bang diclometan. Dich chiét hitu co thu gom dugc
dugc ¢6 va phin cén duogce tinh ché bing phuong phép sic ky nhanh v ria gii bang etyl
axetat trong hexan (0-25% in 18 min) d& thu duoc hgp chit mong mudn. (320mg, 67,1%)
LCMS: (M + H) =246,2; (M + H,O + H) = 264,2.

Buéce 7. 2-flo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazof 1,2-a]pyrimidin-
6-y1]benzam1:t

Hén hop chita 4-(2-aminopyrimidin-5-yl)-2-flo-N-metylbenzamit  (0,72g,
2,9mmol) va 1-[2-clo-1-hydroxy-2-(1-quinolin-6-ylxyclopropyl)etyl]pyrolidin-2,5-dion
(1,0g, 2,9mmol) trong etanol (20mL) dugc khudy & nhiét d6 105°C qua dém. Sau khi lam
ngudi, hdn hop phén tng dugce tinh ché bing phuong phap HPLC pha dao (d6 pH = 2) dé
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thu duoc hop chit mong mudn duéi dang mudi axit trifloaxetic. (1,0g, 43,9%) LCMS: (M
+ H) = 438,0.

Vidu 19: 6-(4-br0mphenyl)—3—[(4-metoxypheny1)thio]imidazo[1,Z-a]pyrimidin

Hop chit nay duoc didu ché bang quy trinh twong tw nhu quy trinh trong vi du 8.
LCMS: (M+H) = 412,0/414,0; 'H-NMR (400 MHz, CDCls): 8,83 (d, J = 2,5 Hz, 1H),
8,61 (d,J=2,5Hz, 1H), 8,18 (s, 1H), 7,65 (m, 2H), 7,39 (m, 2H), 7,14 (m, 2H), 6,30 (1,
2H), 3,75 (s, 3H).

Vi du 20: 2-(4-flophenyl)-7-[ (4-metoxyphenyl)thio]imidazo[1,2-b][ 1,2,4]triazin

Hop chit nay duoc didu ché bang quy trinh twong tw nhu quy trinh trong vi du 8.
LCMS: (M+H) = 353,0; '"H-NMR (400 MHz, CDCl): 8,88 (s, 1H), 8,16 (s, 1H), 7,96-
8,01 (m, 4H), 7,45 (m, 2H), 6,82 (m, 2H), 3,76 (s, 3H).

Vi du 21: 6-(1-{6-[3-flo-4-(1-metyl-2-oxo0-2-pyrolidin-1-yletoxy)phenyl]imidazo
[1,2-a]pyrimidin-3-yl}xyclopropyl)quinolin

o
NSO
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Budc 1. 4-(2-aminopyrimidin-5-yl)-2-flophenol

Hén hop chta 5-brompyrimidin-2-amin (3,3g, 19mmol), axit (3-flo-4-
hydroxyphenyl)boronic  (2,7g, 17mmol), tetrakis(triphenylphosphin)paladi (0,6g,
0,5mmol), natri cacbonat (18,3g, 172mmol) trong etanol (15mL), nu6éc (SmL) va toluen
(15mL) dugc gia nhiét ¢ nhiét 46 120°C trong 3 gio. Céc hop chét dé bay hoi duoc loai
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bo trong dicu kién 4p suat gidm. Phan can dugc pha lodng bang FtOAc, rira bang nuéc va
nudc mudi, lam khod trén MgSQOy, loc, va ¢6 dé thu duge hop chat mong mudn dugce sir

dung truc tiép trong budc tiép theo.
Budce 2. tert-butyl 2-[4-(2-aminopyrimidin-5-yl)-2-flophenoxy|propionat

BS sung dietyl azodicarboxylat (0,19mL, 1,2mmol) va tert-butyl (S)-2-

- hydroxypropanoat (292mg, 2mmol) vao dung dich chua triiahenylphosphin (0,315g,

1,2mmol) trong tetrahydrofuran (THF, 5,0mL), sau dé b6 sung 4-(2-aminopyrimidin-5-

y1)-2-flophenol (0,20g, 1,0mmol) & nhiét d6 phong trong diéu kién nito. Hén hop niy

dugc khudy qua dém & nhiét do phong, bay hoi va phan cin dugc tinh ché bang phuong

phép»séc ky trén silica gel dé thu dugc hop chit mong mudn (0,24g, 72%). LCMS:
(M+H) =334,1.

Buée 3. tert-butyl 2-{2-flo-4-[3-(1-quinolin-6-ylxyciopropyl)imidazo[1,2-
a]pyrimidin-6-yl|phenoxy} propanoat

Hon hop chira tert-butyl 2-[4-(2-aminopyrimidin-5-yl)-2-flophenoxyJpropanoat
(0,33g, 1,0mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (0,24g, 1,0mmol) trong
isopropanol duogc gia nhiét & nhiét ¢ 100°C qua dém. Sau khi 1am ngudi dén nhiét dd
phong, hdn hop nay dugc tinh ché bang phuong phap HPLC pha dio (d6 pH=2,0) dé thu
duoc hop éhét mong mudn (0,22g, 42%). LCMS: (M+H) = 525,2.

Buée 4. Axit 2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a}pyrimidin-
6-yl]phenoxy} propanoic

Hop  chit tert-butyl-2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl|phenoxy}propanoat (100mg, 0,2mmol) dugc hoa tan trong dung moi
hdn hop chtra metylen clorua (5,0mL) va axit trifloaxetic (5,0mL). Dung dich duoc
khudy & nhiét do phong trong 2 gid. Cac hop chit d& bay hoi duoc bay hoi trong didu
kién ap suét giam. Phan cén dugc bay hoi df?)ng thoi v6i toluen ba 14n, va st dung truc

tiép trong budc tiép theo. LCMS: (M+H) =469, 1.

Buéce 5. 6-(1-{6-[3-flo-4-(1-metyl-2-ox0-2-pyrolidin-1-
yletoxy)phenyl]imidazo[ 1,2-a]pyrimidin-3-yl} xyclopropyl)quinolin

B6 sung benzotriazol-1-yloxytris(dimetylamino) phosphoni hexaflophosphat
(56mg, 0,126mmol), pyrolidin (9,0mg, 0,13mmol) va N,N-diisopropyletylamin (0,1mL)
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vao dung dich chia axit 2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo [1,2-
a]pyrimidin-6-yl]phenoxy} propanoic (59,1mg, 0,126mmol) trong N,N-dimetylformamit
(1,0mL) & nhiét do phong. Hdn hop nay dugc khudy & nhiét do phong trong 3 gid, sau do
tinh ché bing phuong phap HPLC pha dao (46 pH=10) dé thu dugc hop chét mong
mudn. LCMS: (M+H) = 522,0.

Vi du 22: 6-{1-[6-(1H-pyrazol-1-yl)imidazo[1,2-a]pyrimidin-3-yl]xyclopropyl}

~ quinolin

Budce 1. 5-(1H-pyrazol-1-yl)pyrimidin-2-amin

Hén dich chira 1H-pyrazol (0,42g, 0,0061mol), 5-brompyrimidin-2-amin (1,3g,
7,3mmol), ddng(I) iodua (58,2mg, 0,306mmol), N,N'-dimetylxyclohexan-1,2-diamin
(0,193mL, 1,22mmol), kali cacbonat (1,77g, 12,8mmol) trong N,N-dimetylformamit
(5;00mL) dugc chiéu xa trong diéu kién vi séng & nhiét d6 180°C trong 1 gid. Sau khi
lam hgucf)i, hén hop ndy dugc tinh ché bang phuong phap sic ky trén silica gel véi
metanol trong metylen clorua (0-10%) dé thu duoc hop chit mong muén. LCMS: (M+H)
bang 162,1.

Buéc 2. 6-{1-[6-(1H-pyrazol-1-yl)imidazo[1,2-a]pyrimidin-3- -
yl]xyclopropyl} quinolin

Hén hop chita 5-(1H-pyrazol-1-yl)pyrimidin-2-amin (0,08g, 0,5mmol) va clo(1-
quinolin-6-ylxyclopropyl)axetaldehyt (0,1g, 0,5mmol) trong isopropanol (15mL) dugc
gia nhiét & nhiét d6 90°C qua dém. Sau khi 1am ngudi, hdn hop nay duge tinh ché bing
phuong phap HPLC pha dao (46 pH=10) @ thu dugc hop chit mong muébn. LCMS:
(M+H) = 353,1. |

Vi du 23: 6-{1-[6—(4-mety1—lH—pyrazol—i—yl)iinjdazo[1,2—a]pyn'midin—3-
yl]xyclopropyl} quinolin
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Hop chit nay dugc diéu ché tir 4-metyl-1H-pyrazol bing quy trinh tuong tu nha
quy trinh trong vi du 22. LCMS: (M+H) =367,1.
| Vi du 24: 'N,N-dimetyl-1-[3-(I-quinolin-6-ylxyclopropyljimidazo[1,2
ajpyrimidin-6-yl]-1H-pyrazol-4-carboxamit
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Budce 1. etyl 1-[3-(1-quinolin-6-yixyctopropylyimidazo[ 1,2-a]pyrimidin-6-yi}-1H-

pyrazol-3-carboxylat

Hop chét nay duogc didu ché tir etyl 1 H-pyrazol-3-carboxylat bing quy trinh twong

ty nhir quy trinh trong vi du 22, bude 1 va 2. LCMS: (M+H) =425,1.

Budce 2. Axit 1-[3-(1-quinolin-6-vixyclopropyl)imidazof1,2-a]pyrimidin-6-y!]-1H-

pyrazol-4-carboxylic

Etyl 1-[3-(1-quinolin-6-ylxyclopropylimidazof {,2-a]pyrimidin-6-y1]-1H-pyrazol-
4-carboxylat (0,42g, 1,0mmol) duge hda tan trong metanol (10mL), va xir Iy bang dung
dich trong nude chia liti hydroxit (0,048g, 2,0mmol) trong nuée (SmL). Hon hop nay
dwge khudy & nhiét do 50°C trong 2 gidy, 1am ngudi dén nhiét ¢6 phong, trung hda bing
HCI 1IN (2mL). Cac hop c‘lat d& bay hoi duge loai bé trong diéu kién ap suit giam. Phan
cén bay hoi ddng thoi vdi toluen (3x), va 1am kho dé thu duoce hop chét mong mudn dugc
str dung truc tiép trong budc tiép theo. LCMS: (M+H) = 397,1

Bude 3. N,N-dimetyl-1-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-alpyrimidin-
6-yl]-1H-pyrazol-4-carboxamit

B6 sung benzotriazol-1-yloxytris(dimetylamino)phosphoni  hexaflophosphat
(65mg, 0,15mmol), dimetylamin (2M trong THF, 0,10mL, 0,2mmol) va N,N-
diisopropyletylamin  (0,10mL) vao dung dich chta axit 1-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-pyrazol-4-carboxylic (50mg,
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0,13mmol) trong N,N-dimetylformamit (1,0mL). Hdn hop ndy dugc khudy & nhiét do
phong trong 2 gid, va tinh ché bang phwong phap HPLC pha déo (d6 pH=10) d thu duoc
hop chit mong mudn. LCMS: (M+H) =424, 1.

ooV du 25: N-[1-(4-metyl-1,3-thiazol-2-yl)etyl]-1-[3-(1-quinolin-6-
v ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-pyrazol-4-carboxamit
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Hop chit nay dugc didu ché tir axit 1-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
_a]pyrimidin—6-yl]-1H-pyrazol—4-carboxylic béng quy trinh tuong tu nhu quy trinh trong
vi du 24. LCMS: (M+H) = 521,0.

Vi du 26: N-xyclohexyl-3-{1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-

6-carboxamit
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" Buéc 1. metyl- 3-(1-quinoclin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-

carboxylat

Hén hop chita metyl 2-aminopyrimidin-5-carboxylat (153mg, 1,0mmol) va clo(1-
quinolin-6-ylxyclopropyl)axetaldehyt (270mg, 1,1mmol) trong rugu isopropylic (3mL)
d‘uqc gia nhiét & nhiét do 100°C trong 4 gid. Sau khi 1am ngudi dénr_nhiét do phong, hon
hop nay duogc pha lodng bang metanol (3mL) va tinh ché bang phuong phap HPLC pha
dao didu ché dé thu duoc hai chit ddng phan vi tri: metyl 3-(l1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-carboxylat (chit dong phéan-I, 45mg, R, bing
1,763 phat) va metyl 3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-7-
carboxylat (chit ddng phan-II, 89mg, R, bang 1,001 phut.). LCMS: (M+H) = 345, 1.

Budc 2. 3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-carboxylic axit

Hon hop chira metyl 3-(1-quinolin-6—y1xyclopropy1)imidazo[1,2-a]pyrimidin—6—
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carboxylat (14mg, 0,040mmol, ddng phan-I from Buée 1), liti hydroxit 1M trong nuéc
(0,16mL), va metanol (1,0mL) dugc khudy qua dém & nhiét do phong. Hon hop nay duoc
trung hoa bang HCI IN (0,16mL) va c6 trong diéu kién 4p suit giam. Phan cin duoc [am
kho dé thu duoc hop chit mong mudn duogc st dung truc tiép trong budc tiép theo.

LCMS: (M+H) = 331,0.

Buée 3. N-xyclohexyl-3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-

carboxamit

Trietylamin (13,9 pL, 0,1lmmol) duoc bd sung vao hdn hop chira axit 3-(1-
quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-carboxylic (8,26mg, 0,025mmol),
(benzotriazol-1-yloxy)tripyrolidinophosphoni hexaflophosphat (14,3mg, 0,0275mmol) va
xyclohexanamin (5,7puL, 0,05mmol) trong N,N-dimetylformamit (0,5mL) & nhigt do
phong. Hon hop ndy duoc khudy & nhiét do phong trong 2 gid, va pha lofing metanol
(1,3mL). Dung dich thu dugce duge tinh ché bang phuong phap HPLC pha dao dé thu
dugc hop chit mong muén. LCMS: (M+H) = 412,1.

Vi du 27: 3-(1-quinolin-6-ylxyclopropyl)-N-(tetrahydrofuran-2-ylmetyl)imidazo

[1,2-a]pyrimidin-6-carboxamit

4 J
Cﬁ;H\(N N O

<N
Hop chit nay duoc diéu ché tir axit 3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-carboxylic bang quy trinh twong tu nhu quy trinh trong vi du 26. LCMS:
(M+H) =414,1.

Vi du 28: N-xyclobutyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin
-6-yl]benzamit

Buéc 1. tert-butyl 4-(2-aminopyrimidin-5-yl)benzoat
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Natri cacbonat (0,636g, 6,0mmol) trong nudc (2,0mL) duge bd sung vao hdn hop
chua 5-brompyrimidin-2-amin (0,348¢, 2,0mmol), axit [4-(tert-
butoxycacbonyl)phenyl]boronic (0,533g, 2,4mmol) va tetrakis(triphenylphosphin)paladi
(69mg, 0,06mmol) trong etanol (3mL) va toluen (3mL). Hon hop ndy dugc gia nhiét &
nhiét do 120°C trong 3 gid. Sau khi 1am ngudi dén nhiét d6 phong, hdn hop nay dugc pha
lodng bing EtOAc va rira bang nudc va nudc mudi. Lép hitu co duge 1am kho trén
Na,SOy, loc va c6 trong didu kién ap suét giam dé thu duoc hop chét mong muén

(470mg, 86,6%) dugc st dung truc tiép trong budc tiép theo. LCMS: (M+H) =272,1.

Bude 2. tert-butyl 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzoat

Hon hop chira tert-butyl 4-(2-aminopyrimidin-5-yl)benzoat (0,144g, 0,53 1mmol)
va clo(l-quinolin—6-y1xyclopropy1)axetaldehyt (0,156g, 0,637mmol) trong rugu
isopropylic (3mL) dugc gia nhiét & nhiét d6 90°C qua dém. Hbn hop nay dugc diéu chinh
dén do pH = 9 bang trietylamin, dung méi dugc loai bo va phin cén dugc tinh ché bing
phuong phap sic ky trén silica gel bing MeOH trong metylen clorua (0-5%) dé thu duogc
hop chit mong muén (125mg, 50,9%). LCMS: (M+H) = 463,1.

Budéc 3. Axit 4-[3-(1-quinolin—6-y1xyc10propyl)imidazo[1,2-a]pyrimidin—6-

yl]benzoic

Hop chit tert-butyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoat (0,125g, 0,27mmol) dugc xt ly bang HCl 4M trong 1,4-dioxan (1,5mL) &
- nhiét dd phong trong 3 gid. Hon hop nay duge gan. Chét rin duoc rira bang ete va lam
kho @8 thu dugce hop chit mong mudn dudi dang mudi HC1 (129mg, 99,5%) dugc st
dung truc tiép trong budc tiép theo ma khéng can tinh ché thém. LCMS: (M+H) = 407,1.

Bude 4. N-xyclobutyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl|benzamit

N,N-diisopropyletylamin (30,0 pL, 0,172mmol) dugc bd sung vao hdn hop chira
axit 4-13-(1 -quinolin—6-y1xyclopr0py1)inﬁdazo[ 1,2-a]pyrimidin-6-yl|benzoic
dihydroclorua (18,5mg, 0,0386mmol), xyclobutanamin (4,12mg, 0,0579mmol) va
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (20,5mg,
0,0463mmol) trong N,N-dimetylformamit (ImL)..H6n hop ndy dugc khudy & nhiét do
phong trong 3 gio, va pha loang metanol (0,8mL). Dung dich thu dugc 'du'c_rc tinh ché
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bing phuong phap HPLC pha déo (d6 pH=10) dé thu dugc hop chit mong mubn. LCMS:
(M+H) = 460,1.

Vi du 29: 6-(1-{6-[4-(azetidin-1-ylcacbonyl)phenyllimidazo[ 1,2-aJpyrimidin-3-
yl}xyclopropyl)quinolin

[} T )N

Hop chét nay dugc didu ché tir axit 4-[3-(1-quinolin-6-yIxyclopropyl)imidazo[1,2-
a]pyﬁmidin—6-yl}benzoic ditiydroclorua bang quy trinh twong tu nhu quy trinh trong vi

du 28. LCMS: (M+H) = 446, 1.

Vi du 30: N,N-dimetyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-

aJoyrimidin-6-yljbenzamit

N, =
O O
N / / i\]
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Hop chét ndy dugc diéu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic ‘dihydroclorua bang quy trinh twong tw nhu quy trinh trong vi

du 28. LCMS: (M+H) = 434,1.

Vi du 31: 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-N-
(tetrahydrofuran-2-ylmetyl)benzamit

Hop chit nay dugc didu ché tir 4-[3-(1-quinclin-6-ylxyclopropyl)imidazo[1,2-
aJpyrimidin-6-yl]benzoic axit dihydroclorua bing quy trinh twong ty nhu quy trinh trong
vi du 28. LCMS: (M+H) =490,1.
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Vi du 32: N-(1-benzylpyrolidin-3-yl)-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[ 1,2-a]pyrimidin-6-yl]benzamit

4 O
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Hop chit nay duoc diéu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-

a]pyrimidin-6-yl]benzoic dihydroclorua bang quy trinh twong tu nhu quy trinh trong vi
_ du 28. LCMS: (M+H) = 579,2.

Vi du 33: N-(1-pyridin-2-ylpiperidin-4-yl)-4-[3-(1-quinolin-6-ylxyclopropyl)

imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chét nay duoc diéu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
~ a]pyrimidin-6-yl]benzoic dihydroclorua bang quy trinh tuong ty nhu quy trinh trong vi
du 28. LCMS: (M+H) = 566,2.

Vi 'du 34: N-(1-pyridin-2-yletyl)-4-[3-(1-quinolin-6-ylxyclopropyl)imidazof1,2-
a]pyrimidin-6-yl]benzamit

, 0
N
l H
= N
\N)\\

Hop chét nay duoc didu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-

‘a]pyrimidin-6-yl]benzoic dihydroclorua bing quy trinh twong tu nhu quy trinh trong vi
du 28. LCMS: (M+H) =511,1.

Vi du 35: 6-{1-[6-(4-[(3S)-3-flopyrolidin-1-yl]cacbonylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]xyclopropyl} quinolin "
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Hop chét nay dugc diéu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic dihydroclorua bang quy trinh tuong tw nhu quy trinh trong vi
du 28. LCMS: (M+H) =478,1.

Vi du 36: N-[l-(metoxymetyl)xyclobutyl]-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chét ndy duoc diéu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl]benzoic dihydroclorua bing quy trinh twong tu nhu quy
trinh trong vi du 28. LCMS: (M+H) = 504,1

Vi du 37: N-(1-pyridin-2-ylpyrolidin-3-yl)-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl|benzamit
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Budc 1. tert-butyl (1-pyridin-2-ylpyrolidin-3 —yl)barbamat

Hon hop chira 2-flopyridin (1,0g, 10,3mmol) va tert-butyl pyrolidin-3-ylcarbamat
(1,80g, 9,66mmol) dugc gia nhiét & nhiét do 120°C trong 5 gio. Sau khi lam ngudi dén
nhiét d6 phong, chét rin tao thanh duoc xir Iy bang ete, loc, va rira bang ete. Chét rin
dugc thu nhan va 1am kho dé thu dugc hop chit mong mudn (2,50g, 98,2%). LCMS:
(M+H) =264,1.

Buéc 2. 1-(pyridin-2-yl)pyrolidin-3-amin dihydroclorua
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Hop chét tert-butyl (1-pyridin-2-ylpyrolidin-3-yl)carbamat (2,5g) dugc hoa tan
trong metanol (4mL), va xt 1y biang hydroclorua 4M trong 1,4-dioxan (8mL). Hon hop
ndy duoc khudy qua dém & nhiét d6 phong. Dung méi dugc bay hoi trong diéu kién ap
sudt giam. Phin cin duoc ria bing ete va 1am khé dé thu duoc hop chit mong mudén
(2,1g, 92%). LCMS: (M+H) bing 164,1.

Bugc 3. N—(1—pyridin—2—y1pyrolidin—3—yl)-4-[3—(1—qﬁinolin—6-y1xyclopropyl)
imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chét nay dugc didu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-ylJbenzoic dihydroclorua bing quy trinh twong tw nhu quy
trinh trong vi-du 28. LCMS: (M+H) = 552,2.

Vi du 38: 6-[1-(6-{4-[(3-pyridin-2-ylpyrolidin-1-yl)cacbonyl]phenyl } imidazo[1,2-
a]pyrimidin-3-yl)xyclopropyl]quinolin

o,
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Hop chit nay dugc diéu ché tr axit 4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl]benzoic dihydroclorua bing quy trinh tuong tw nhu quy
trinh trong vi du 28. LCMS: (M+H) = 537,2. |

Vi du 39: 6-{1-[6-(4-[(3S)-3-(pyridin-2-yloxy)pyrolidin-1-yl]cacbonylphenyl)
imidazo[1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin
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Budc 1. (S)-2-(pyrolidin-3-yloxy)pyridin dihydroclorua

Bb sung natri hydrua (0,3g, 7,5mmol) vao dung dich chira tert-butyl (S)-3-
hydroxypyrolidin-1-carboxylat (0,936g, 5,0mmol) trong N,N-dimetylformamit (5mL).
Hbn hop nay duoc khudy & nhiét 6 phong trong 30 phiit sau d6 bd sung 2-flopyridin
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(0,5g, 5,15mmol). Hon hop ndy duoc gia nhiét & nhiét do 80°C qua dém. Sau khi lam
ngudi dén nhiét do phong, hon hop nay duoc rot vao nude da, va chiét bﬁng EtOAc
(3%20mL). Cac 16p hitu co thu gom duoc duge ria bang nude mubi, 1am khé trén

Na,SOy,, loc, va co dé thu dugc hop chét thd. LCMS: (M+56) = 209,1.

Hop chét néu trén dugc xt 1y bang hydroclorua 4M trong 1,4-dioxan (4,0mL) va
khudy & nhiét d6 phong trong 1 gio. Ete (10mL) duoc bd sung va dung méi duqc gan.
Chét rin dugc rira bang ete va 1am kho dé thu dugc hop chit mong mudn (1,07g, 90,2%).

Buée 2.  6-{1-[6-(4-[(3S)-3-(pyridin-2-yloxy)pyrolidin-1-yl]cacbonylphenyl)
imidazo[1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin

Hop chét nay duoc diéu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]Jbenzoic dihydroclorua bang quy trinh twong tw nhu quy trinh trong vi
du 28. LCMS: (M+H) = 553,2.

Vi du  40: N-[2-(pyridin-2-yloxy)etyl]-4-[3-(1-quinolin-6-yixyclopropyl)
imidazo[ 1,2-a]pyrimidin-6-yl]benzamit

Budce 1. tert-butyl [2-(pyridin-2-yloxy)etyl]carbamat

Dietyl azodicarboxylat (630uL, 4,00mmol) duoc bd sung vao hén hop chira 2-
hydroxypyridin  (0,380g, 4,0mmol), tert-butyl (2-hydroxyetyl)carbamat (0,322g,
2,0mmol) va triphenylphosphin (1,05g, 4,0mmol) trong THF (6,0mL). Hén hop nay dugc
khudy qua dém & nhiét do phong, va co. Phén cin dugc tinh ché biang phuong phap séc
ky trén silica gel bang EtOAc trong hexan dé thu dugc hop chit mong muén (0,353g,
74,1%). LCMS: (M+H) = 239.2.

Budc 2. 2-(pyridin-2-yloxy)ethanamin dihydroclorua
Hop chét tert-butyl 2-(pyridin-2-yloxy)etylcarbamat (0,353g) dugc xt 1y bing

hydroclorua 4M trong 1,4-dioxan (0,6mL) & nhiét d§ phong trong 1 gid. Dung méi dugc

bay hoi trong diu kién 4p suét giam. Phan cin dugc rira bang ete, va lam khé dé thu
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dugc hop chit mong mudn (0,30g, 96,8%).

Bude 3. N-[2-(pyridin-2-yloxy)etyl]-4-[3-(1-quinolin-6-
/ ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chit nay duoc didu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl]benzoic dihydroclorua bang quy trinh twong tu nhu quy
trinh trong vi du 28. LCMS: (M+H) = 527,1 '

Vi du 41: N-[1-metyl-2-(pyridin-2-yloxy)etyl]-4-[ 3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl]benzamit
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Hop chét nay duoc didu ché tir tert-butyl (2-hydroxypropyl)carbamat bang quy
trinh twong tu nhu quy trinh trong vi du 40. LCMS: (M+H) = 541,1.

Vi du 42: N-(2-phenoxyetyl)-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit

& P

ey “ v B ‘} L

R fiJ ;l T”:’«‘:.,...f‘{l""n‘-‘ o M ,.::1 {’ue} I
[i j L} Ny

Hop chét nay duoc didu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic ciihydroclorua bang quy trinh twong tu nhu quy trinh trong vi
du 28. LCMS: (M+H) = 526,2.

Vi du 43: N-(15)-2,2-dimetyl-1-[(metylamino)cacbonyl]propyl-4-[3-(1-quinolin-
6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit

-90-



29706

Bude 1. Axit (28)-3,3—dimetyl—2-({4-[3-(1-quinolin—6—y1xyclopr0pyl)i_midazo[1,2—
a]pyrimidin-6-yl]benzoyl}amino)butanoic dihydroclorua

Trietylamin (230pL) dugc bd sung vao hdn hop chira axit 4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic dihydroclorua (162mg,
0,339mmol), tert-butyl (2S)-2-amino-3,3-dimetylbutanoat hydroclorua (75,8mg,
0,339mmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat
(165mg, 0,373mmol) trong metylen clorua (10mL). Hon hgp nay dugc khudy & nhiét do
phong trong 3 gidy, rira bang dung dich NaHCO; (7,5%) va nuéc mudi, 1am kho trén
Na,S0s, loc, va ¢d. Phan cin [LCMS: (M+H) = 576,2] dugc xir Iy bang HCI trong 1,4-
dioxan (4M, 1,0mL) & nhiét do phong trong 3 gid. Dung méi duge bbe hoi. Phin cén

duoc rira bang ete va lam kho dé thu duoc hop chit mong mudn.

Budc 2. N-(15)-2,2-dimetyl-1-[(metylamino)cacbonyl]propyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit

N,N-diisopropyletylamin (30,0pL, 0,172mmol) dugc bd sung vao hdn hop chia
axit  (2S)-3,3-dimetyl-2-(4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoylamino)butanoic ~ dihydroclorua (15,4mg, 0,0260mmol), benzotriazol-1-
yloxytris(dimetylamino)phosphoni  hexaflophosphat (12,6mg, 0,0286mmol) va
metylamin (2M trong THF, 0,020mL) trong N,N-dimetylformamit (1,0mL). Hon hop nay
dugc khudy & nhiét o phong trong 3 gi¢, va pha loang metanol (0,8mL). Dung dich thu
dugc dugce tinh ché bang phurong phép HPLC pha déo (d6 pH bang 10) dé thu duoc hop
chit mong mudn. LCMS: (M+H) = 533,2. '

Vi du 44: N-(1S)-1-[(dimetylamino)cacbonyl]-2,2-dimetylpropyl-4-[3-(1-quinolin-
6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit
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Hop chit ndy dugc didu ché tir axit (2S)-3,3-dimetyl-2-(4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin—6-y1]benzoylamin0)butanoic dihydroclorua bing
quy trinh trong tu nhu quy trinh trong vi du 43. LCMS: (M+H) = 547,2.

Vi du 45: N-[(1S)-1-(azetidin-1-ylcacbonyl)-2,2-dimetylpropyl]-4-[3-(1-quinolin-
6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit
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Hop chét nay duoc didu ché tir axit (2S)-3,3-dimetyl-2-(4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoylamino)butanoic dihydroclorua bang
quy trinh twong tu nhu quy trinh trong vi du 43. LCMS: (M+H) = 559,2.

Vi du 46: N-xyclopropyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit
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Budec 1. tert-butyl 3-(2-aminopyrimidin-5-yl)benzoat

Natri cacbonat (0,636g, 6,0mmol) trong nuéce (2,0mL) duge b sung vao hdn hop
chira axit 5-brompyrimidin-2-amin (0,348g, 2,0mmol), [3-(tert-
butoxycacbonyl)phenyl]boronic (0,533g, 2,4mmol) va tetrakis(triphenylphosphin)paladi
(69mg, 0,06mmol) trong etanol (3,0mL) va toluen (3,0mL). Hon hop thu dugc duge gia
nhiét & nhiét do 120°C trong 3 gio. Hbn hop nay duoc pha lodng bing EtOAc va rira

bang nudc va nude mudi. Lép hitu co duge 1am khod trén Na,SO,, loc, va cb trong di€u
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kién ap suét giam. Phan cén duogc xt ly bﬁng metanol. Phan két tua duoc loc va lam khé

dé thu dugc hop chat mong muébn (399mg, 73,5%). 272,1.

Buéce 2. 3-[3-(1-(quinolin-6-yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzoic
axit |

Hon hop chira tert-butyl 3-(2-aminopyrimidin-5-yl)benzoat (167mg, 0,616mmol)
va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt ~ (15Img, 0,6l6mmol)trong rugu’
isopropylic (3mL, 40mmol) dugc gia nhiét & nhiét 46 90°C qua dém. Dung mdi dugc bay
hoi va phin cin duoc xir Iy bang 50% TFA trong metylen clorua (2,0mL) & nhiét do
phong trong 2 gi¢. Cic dung moi dugc bay hoi va phin cén duoc rira bang ete, va 1am
kho dé thu duge hop chit mong mudn dudi dang mubi TFA (0,36g) duoc sir dung truc
tiép trong budc tiép theo ma khéng can tinh ché thém. LCMS: (M+H)+ = 407,1.

- Bude 3. N-xyclopropyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamit

N,N-diisopropyletylamin (194 pL, 1,11mmol) duoc bd sung vao hén hop chira
mubi TFA cta axit 3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzoic (126,9mg, 0,2mmol), xyclopropylamin (17,1mg, 0,3mmol) va benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (97,3mg, 0,22mmol) trong N,N-
dimetylformamit (1,0mL). Hdn hop nay dugc khudy & nhiét 49 phong trong 3 giv, va pha
loing biang metanol (0,8mL). Dung dich thu dugc dugce tinh ché bang phuong phap
HPLC pha d4o (pH bang 10) dé thu dugc hop chit mong mudn. LCMS: (M+H) = 446,1.

Vi du 47: N-(pyridin-2-ylmetyl)-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl|benzamit

Hop chét nay dugc diéu ché tr mubi TFA cta axit 3-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic bang quy trinh tuong tu nhu quy
trinh trong vi du 46. LCMS: (M+H) =497,1.
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Vi du 48: N,N-dimetyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit

Hop chit nay dugc diéu ché tr mudi TFA cta axit 3-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bing quy trinh twong ty nhu quy
trinh trong vi du 46. LCMS: (M+H) =434,1.

Vi du 49: N-metyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-

yl]benzamit
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Hop chit nay duoc didu ché tir 3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic mudi TFA cta axit bing quy trinh twong tw nhu quy trinh trong
vi du 46. LCMS: (M+H) = 420,1.

Vi du 50: N-[(1S)-1-metyl-2-(metylamino)-2-oxoetyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl |benzamit
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Hop chit ndy duoc diéu ché tir 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic axit dihydroclorua bang quy trinh twong ty nhu quy trinh trong
vi du 43. LCMS: (M+H) =491,1.

Vi du 51: N-[(IR)-1-metyl-2-(metylamino)-2-oxoetyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit
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Hop chét nay duoc didu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic dihydroclorua bing quy trinh twong ty nhu quy trinh trong vi
du 43. LCMS: (M+H) = 491,1.

Vi du 52: (3R)-1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzoyl} pyrolidin-3-carbonitril
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Hop chit nady duoc didu ché tir axit 4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[ 1,2-a]pyrimidin-6-yl]benzoic dihydroclorua bang quy trinh tuwong tu nhu quy
trinh trong vi du 28. LCMS: (M+H) =485,1.

Vi du 53: Metyl 4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]pyridin-2-yl} piperazin-1-carboxylat
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Buéc 1. tert-butyl 4-[5-(2-aminopyrimidin-5-yl)pyridin-2-yl]piperazin-1-

carboxylat

Natri cacbonat (1,59g) trong nude (6,0mL) duoc bd sung vao hdn hop chira tert-
butyl 4-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl|piperazin-1-
carboxylat (0,205g, 0,526mmol), 5-brompyrimidin-2-amin (0,0940g, 0,54mmol) va
tetrakis(triphenylphosphin)paladi (35mg, 0,03mmol) trong etanol (6,0mL) va toluen
(6,0mL). Hon hop thu dugc dugc gia nhiét & nhiét d6 120°C trong 1 gid. Hon hop nay
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“duoc pha loing bang EtOAc va nuéc. Phin két tia duoc thu nhén bang cach loc dé thu
duoc hop chit mong muén (120mg, 63,9%). LCMS: (M+H) = 357,1.

Buéce 2. tert-butyl 4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-
6-yl|pyridin-2-yl} piperazin-1-carboxylat

Hon hop chita tert-butyl 4-[5-(2-aminopyrimidin-5-yl)pyridin-2-yl]piperazin-1-
carboxylat (0,120g, 0,337mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (0,0827g,
0,337mmol)trong rugu isopropylic (2,0mL) dugc gia nhiét & nhiét @6 100°C qua dém.
Hbn hop nay dugc pha lofing bing metanol va tinh ché bang phuong phap HPLC pha dao
(pH 10,0) @ thu duoc hop chit mong mubn (80mg, 43,4%). LCMS: (M+H) = 548,2.

Buéce 3. 6-{1-[6-(6-piperazin-1-ylpyridin-3-yl)imidazo[ 1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin

- Hop chat tert-butyl 4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-
6-yl]pyridin-2-yl} piperazin-1-carboxylat (80,0mg, 0,146mmol) trong metylen clorua
(1,0mL) dugc xt Iy bang axit trifloaxetic (1,0mL) & nhiét d6 phong trong 2 gi&. Cac hop
chét d& bay hoi dugc bay hoi va phan cin duoc bay hoi déng thoi véi axetonitril dé thu
duoc hop chit mong muén (125mg) 1a mubi TFA duoc sir dung truc tiép trong budc tiép
theo ma khong can tinh ché thém. LCMS: (M+H) = 448, 1.

Buéc 4. metyl 4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]pyridin-2-yl} piperazin-1-carboxylat

Hop chét 4-metylmorpholin (19,3pL, 0,175mmol) dugc bd sung vao dung dich
chira mudi 6-{1-[6-(6-piperazin-1-ylpyridin-3-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl}quinolin TFA (25,0mg, 0,0292mmol) trong axetonitril (0,8mL), sau do
bd sung metyl clofomat (3,39uL, 0,0438mmol). Hén hop nay dugc khudy & nhiét do
phong trong 30 phut, va pha loing bang metanol (1,0mL). Dung dich thu dugc duge tinh
ché bang phuong phap HPLC pha dao (pH bang 10) dé thu dugc hop chit mong mudn.
LCMS: (M+H) = 506,1.

Vi du 54:  6-[1-(6-{6-[4-(metyl)piperazin-1-yl]pyridin-3-yl }imidazo[1,2-
a]pyrimidin-3-yl)xyclopropyl]quinolin
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Hop chét nay duoc diéu ché tir mudi TFA ctia 6-{1-[6-(6-piperazin- 1-ylpyridin-3-
yl)imidazo[ 1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin bing quy trinh twong tu nhu quy
trinh trong vi du 53. LCMS: (M+H) = 526,1.

Vi du 55: N,N-dimetyl-4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]pyridin-2-yl} piperazin-1-carboxamit
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Hop chét nay dugc diéu ché tir mudi TFA ctia 6-{1-[6-(6-piperazin-1-ylpyridin-3-
yl)imidazo[1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin bang quy trinh twong tu nhu quy
trinh trong vi du 53. LCMS: (M+H) = 519,2.

Vi du 56: N-(1S5)-1-[(dimetylamino)cacbonyl]-2-metylpropyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit
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Budec 1. tert-butyl (1S)-1-[(dimetylamino)cacbonyl]-2-metylpropylcarbamat

N,N-diisopropyletylamin (1,0mL, 5,74mmol) dugc bd sung vao hdn hgp chira axit
(25)-2-[(tert-butoxycacbonyl)amino]-3-metylbutanoic =~ (0,217g, 1,0mmol), N-(3-
dimetylaminopropyl)—N’—etylcarbodiimit hydroclorua (0,211g, 1,1mmol) va dimetylamin
trong THF (2M, 1,0mL) trong metylen clorua (10mL). Hdn hop nay dugc khudy qua dém
& nhiét dd phong. Hon hop ndy dugc rira bang nuée, dung dich NaHCO; bao hoa, nuéc
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muéi, lam khé trén Na,SO,, loc, va ¢d. Phin cin dugc phuong phap sic ky trén silica gel

dé thu duoc hop chit mong mudn (131mg, 53,6%).
Budc 2. (2S)-2-amino-N,N, 3-trimetylbutanamit hydroclorua

Hop chit tert-butyl - (1S)-1-[(dimetylamino)cacbonyl]-2-metylpropylcarbamat
(131mg) dugc xir Iy bang hydroclorua 4M trong 1,4-dioxan (1,0mL) & nhiét d6 phong
trong 2 gid. Dung mdi dugc bay hoi trong diéu kién ap suét giam. Phan cin dugc lam kho

dé thu duoc hop chit mong mudn (96mg).

Buéc 3. N-(15)-1-[(dimetylamino)cacbonyl]-2-metylpropyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

N,N-diisopropyletylamin (40,0pL, 0,23mmol) dugc bd sung vao hdén hop chtra
axit 4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl Jbenzoic
dihydroclorua (21mg, 0,044mmol), (2S5)-2-amino-N,N,3-trimetylbutanamit hydroclorua
(11,9mg, 0,0657mmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (23,2mg, 0,0526mmol) trong N,N-dimetylformamit (1,0mL). Hdn hop
nay duoc khudy & nhiét do phong trong 3 gid, va pha loing bang metanol (0,8mL). Dung
dich thu dugc duge tinh ché bang phwong phap HPLC pha dao (6 pH=10) dé thu dugc
hop chit mong mudn. LCMS: (M+H) = 533,2.

Vi du 57:  N-1-[(dimetylamino)cacbonyl]xyclobutyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit

Hop chit nay duoc diéu ché tur axit 1-(tert-
butoxycacbonylamino)xyclobutancarboxylic bang quy trinh twong tu nhu quy trinh trong
vi du 56. LCMS: (M+H) = 531,2. '

Vi du 58: N-[(1S)-1-(azetidin-1-ylcacbonyl)-2,2-dimetylpropyl]-5-[3-(1-quinolin-
6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit
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Buéce 1. Axit 5-(2-aminopyrimidin-5-yl)picolinic

Natri cacbonat (0,636g, 6,0mmol) trong nuée (2,0mL) dwoc bd sung vao hdn hop
chira 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin (0,442¢g, 2,0mmol),
este metyl cua axit 5-brompyridin-2-carboxylic = (0,518g, 2,4mmol) va
tetrakis(triphenylphosphin)paladi (69mg, 0,06mmol) trong etanol (3,0mL) va toluen
(3,0mL). Hon hop thu duge duoc gia nhiét & nhiét d6 120°C trong 3 gid. Cac dung moi
hitu co duoc loai bé trong diéu kién ap suét giam. Phin cin dugc pha lodng bang nudc,
va diéu chinh bang HCI IN dén d6 pH = 4. Phan két tia duoc thu liy bang cach loc, rira
bang nuéc va EtOAc, va lam kho dé thu dugc hop chit mong muén (0,25g, 58%).
LCMS: (M+H) =217,0.

Buéce 2. tert-butyl (25)-2-([5-(2-aminopyrimidin-5-yl)pyridin-2-
yl]cacbonylamino)-3,3-dimetylbutanoat

'N,N-diisopropyletylamin (1,13mL, 6,48mmol) dugc bd sung vao hdn hop chia
tert-butyl (25)-2-amino-3,3-dimetylbutanoat hydroclorua (0,250g, 1,12mmol), va axit 5-
(2-aminopyrimidin-5-yl)pyridin-2-carboxylic ~ (0,242g,  1,12mmol) trong  N,N-
dimetylformamit (10mL). H6n hop nay dugc khudy & nhiét d6 phong trong 3 gid, va loc.
Dich loc dugc pha lodng biang metanol (10mL). Dung dich thu dugc dugc tinh ché bing
phuong phap HPLC pha dao (46 pH=10) dé thu duoc hop chit mong muébn (182mg,
42.3%). LCMS: (M+H) =386,2.

Budc 3. Axit (25)-3,3-dimetyl-2-[({5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]pyridin-2-yl} cacbonyl)amino |butanoic

Hon hop chta tert-butyl  (2S)-2-([5-(2-aminopyrimidin-5-yl)pyridin-2-
yl]cacbonylamino)-3,3-dimetylbutanoat (0,182g, 0,472mmol) va clo(1-quinolin-6-
ylxyclopropyl)axetaldehyt (0,128g, 0,519mmol)trong rugu isopropylic (2mL) dugc gia
nhiét & nhiét d6 90°C qua dém. Hbn hop nay dugc diéu chinh dén d6 pH=9 bing cach bd

sung trietylamin, vi dung mdi duoc loai. Phin cén duoc tinh ché bing phuong phap séc
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ky trén silica gel bang MeOH trong metylen clorua (0-5%) dé thu duoc este tert-butylic
(0,21g, 77,1%). LCMS: (M+H) = 577.2.

Este tert-butylic néu trén (0,21g) duoc xir Iy bing hydroclorua 4M trong 1,4-
dioxan (1,0mL) & nhiét d6 phong trong 3 gio. Ete (3mL) dugc bd sung. Dung mdi duge
gan. Phin cin duogc rira bang ete, va lam kho dé thu duoc hdp chit mong mudn duéi dang

-mudi HCI (0,229g). LCMS: (M+H) = 521,3.

Budc 4. N-[(1S)-1-(azetidin-1-ylcacbonyl)-2,2-dimetylpropyl]-5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit

N,N-diisopropyletylamin (30 pL, 0,172mmol) dugc bd sung vio hén hop chira
axit  (2S5)-3,3-dimetyl-2-[(5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]pyridin-2-ylcacbonyl)amino]butanoic ~ trihydroclorua  (16,4mg,  0,026mmol),
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (12,6mg,
0,0286mmol) va azetidin hydroclorua (3,65mg, 0,039mmol) trong N,N-dimetylformamit
(1,0mL). Hén hop nay duoc khudy & nhiét d6 phong trong 3 gid, va pha lodng bing
metanol (0,8mL). Dung dich thu duoc dugc tinh ché bang phuong phap HPLC pha dao
(46 pH=10) dé thu duoc hop chit mong mudn. LCMS: (M+H) = 560,2.

Vi du 59: N-(15)-2,2-dimetyl-1-[(metylamino)cacbonyl]propyl-5-[3-(1-quinolin-
6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit

Hop chit nay duoc diéu ché tir axit (25)-3,3-dimetyl-2-[(5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-ylcacbonyl)amino]butanoic
trihydroclorua bang quy trinh twong tu nhu quy trinh trong vi du 58. LCMS: (M+H) =
5342

Vi du 60: N-(1S)-1-[(xyclopropylamino)cacbonyl]-2,2-dimetylpropyl-5-[3-(1-
quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit
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Hop chét nay dugc diéu ché tir axit (2S)-3,3-dimetyl-2-[(5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-ylcacbonyl)amino]butanoic
trihydroclorua bang quy trinh twong tu nhu quy trinh trong vi du 58. LCMS: (M+H) =
560,2.

Vi du 61: N-[(1S)-2-(dimetylamino)-1-metyl-2-oxoetyl]-5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|pyridin-2-carboxamit

Hop chét nay dugc didu ché tir axit (2S)-3,3-dimetyl-2-[(5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-ylcacbonyl)amino |butanoic
trihydroclorua bang quy trinh twong tw nhu quy trinh trong vi du 58. LCMS: (M+H) =
506,2. |

Vi du 62: N—[(lR)-Z-(dimetylamino)-1-mety1-2-0xoety1]—5~[3-(1-quinolin—6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit
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Hop chit ndy dugc didu ché tir axit (25)-3,3-dimetyl-2-[(5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-ylcacbonyl)amino]butanoic
trihydroclorua bang quy trinh twong ty nhu quy trinh trong vi du 58. LCMS: (M+H) =
506,1.
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Vi du  63: 6-(1-{6-[4-(2-0x0-2-pyrolidin-1-yletoxy)phenyl|imidazo[1,2-
a]pyrimidin-3-yl} xyclopropyl)quinolin

Budc 1. 1-[(4-bromphenoxy)axetyl |pyrolidin

Oxalyl clorua (0,5mL, 5,9mmol) dugc bd sung vao hdn dich chua axit (4-
bromphenoxy) axetic (0,462g, 2,0mmol) trong metylen clorua (10mL) va 2 giot N,N-
dimetylforramit. Hon hop nay dugc khudy & nhiét &6 phong trong 2 gir. Dung méi dugc
bay hoi trong diéu kién 4p suét giam. Phan cin duoc pha lodng bing metylen clorua
(10mL), dugc 1am ngudi bing bé nude d4, va dung dich natri hydroxit 1M trong nudc
(3,0mL) duoc bd sung. Vao hdn hop nay, bd sung pyrolidin (167uL, 2,0mmol). Hon hop
nay dugc khudy va dé cho 4m dén nhiét d6 phong. Lép hitu co duoc phan tach, rira bang
nude va nude mudi, 1am kho trén Na,SO,, loc, va cd. Phan cén dugc st dung truc tiép
trong budc tiép theo ma khong can tinh ché thém (550mg, 96,7%). LCMS: (M+H) =
286,0/284,0

Budce 2. 5-[4-(2-ox0-2-pyrolidin-1-yletoxy)phenyl |pyrimidin-2-amin

Natri cacbonat (0,318g, 3,0mmol) trong nude (2,0mL) duge bd Sung vao hon hop
chua 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin (0,221g, 1,0mmol),
1-[(4-bromphenoxy)axetyl [pyrolidin (0,341g, 1,2mmol) va
tetrakis(triphenylphosphin)paladi (35mg, 0,03mmol) trong etanol (1,5mL) va toluen
(1,5mL). Hon hop thu dugc duoc gia nhiét & nhiét do 120°C trong 3 gid. Hon hop ndy
dugc pha lodng bang EtOAc va rira bang nude va nude mubi. Lép hitu co duoc 1am khod
trén Na,SO,, loc, va ¢d trong diéu kién 4p suét giam. Phin cin (0,29g) duoc sit dung truc

tiép trong budc tiép theo ma khéng cin tinh ché thém. LCMS: (M+H) =299, 1.

Budce 3. 6-(1-{6-[4-(2-0x0-2-pyrolidin-1-yletoxy)phenyl]imidazo[1,2-a]pyrimidin-
3-yl}xyclopropyl)quinolin

Hén hop chira 5-[4-(2-oxo0-2-pyrolidin-1-yletoxy)phenyl [pyrimidin-2-amin
(23,9mg, 0,08mmol) wva clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (19,6mg,
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0,08mmol)trong rugu isopropylic (0,4mL) duoc gia nhiét & nhiét d§ 90°C qua dém. Hon
hop nay duoc pha loing bang metanol, va tinh ché bang phuong phap HPLC pha dao (d6
pH=10) dé thu dugc hop chit mong mudn. LCMS: (M+H) = 490, 1.

Vi du 64: 1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-alpyrimidin-6-
yl]phenyl} xyclopropancarbonitril

\N)QN

Hop chit nay dugc diéu ché tir 1-(4-bromphenyl)xyclopropancarbonitril bing quy
trinh tuong ty nhu quy trinh trong vi du 63, budc 2 va 3. LCMS: (M+H) =428,1.

Vi du 65: N,N-dimetyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-

a]pyrimidin-6-yl]benzensulfonamit
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Natri cacbonat (79,5mg) trong nuéc(0,5mL) dugce bd sung vao hdn hop chira N,N-
dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzensulfonamit (93,4mg,
0,3mmol), 5-brompyrimidin-2-amin (43,5mg, 0,25mmol) va
tetrakis(triphenylphosphin)paladi (8,7mg, 0,0075mmol) trong etanol (1,0mL) va toluen
(1,0mL). Hon hop thu duoc duge gia nhiét & nhiét d6 120°C trong 2 gid. Hon hop nay
dugc pha loang béng nudc, loc, va rira béng nude. Chéit rén dugc thu nhan va 1am kho.
Clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (45,0mg, 0,183mmol) trong isopropanol
(1,0mL) duoc bd sung vao chit rén trén. Hdn hop nay dugc gia nhiét & nhiét d6 90°C qua
dém. Sau khi [am nguoi dén nhiét 6 phong, hdn hop niy dugc pha lodng bang metanol,
va tinh ché bang phuong phap HPLC pha déo (d6 pH=10) dé thu dugc hop chit mong
mudn. LCMS: (M+H) =470,1.

Vi du 66: Metyl 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl]benzylcarbamat |
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Budc 1. metyl (4-brom-2-flobenzyl)carbamat

Metyl clofomat (85,0 pL, 1,1mmol) duge bd sung vao dung dich chira 1-(4-brom-
2- ﬂophenyl)metanamm (0,204g, 1,0mmol) va trietylamin (148,1 pL, 1,Immol) trong
metylen clorua (5mL) & nhiét 3§ 0°C. Sau khi 10 min, the bé nuée da duogc loai. Hon hop
nay dugc khudy & nhiét do phong trong 1 gid, rira bang nude, va nuée mudi. Lép hitu co
duge lam khé trén Na,SO,, loc, va ¢ trong didu kién ap suit giam. Phan cén (220mg,
83,9%) duoc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém. LCMS:
(M+H) =263,9/261,8.

Buéce 2. metyl 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzylcarbamat

Hop chit nay dugc didu ché tir metyl (4-brom-2-flobenzyl)carbamat bang quy
trinh tuong tu nhu quy trinh trong vi du 63, buéc 2 va 3. LCMS: (M+H) = 468,1.

Vi du 67: N'-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl-N,N-dimetylurea

Buéc 1. N'-(4-brom-2-flobenzyl)-N,N-dimetylurea

N,N-dimetylcarbamoyl clorua (101 pL, 1,1mmol) dugc bd sung vao dung dich
chira 1-(4-brom-2-flophenyl)metanamin (0,204g, 1,0mmol) va trietylamin (148,1uL,
1,10mmol) trong metylen clorua (SmL) & nhiét d6 0°C, sau d6 4-dimetylaminopyridin
(0,012g, 0,1mmol). Sau 10 phut, bé nuéc da dugc loai bé va hdn hop nay duoc khuiy
qua dém & nhiét 6 phong. Hon hop nay duoc rira bang nude va nude mudi. Lép hitu co

dugc 1lam kho trén Na,SO,, loc, va c6 trong diéu kién ap suét giam. Phén cén (253mg,
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91,9%) duoc sir dung truc tiép trong bude tiép theo ma khong cin tinh ché thém. LCMS:
(M+H) =276,9/274,9.

Bugc 2. N'-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl-N,N-dimetylurea

Hop chit ndy duoc diéu ché tir N'-(4-brom-2-flobenzyl)-N,N-dimetylurea bang
quy trinh twong ty nhu quy trinh trong vi du 63, bude 2 va 3. LCMS: (M+H) = 481,1.

Vi du 68: (3R)-1-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzyl} pyrolidin-3-ol

Budc 1. (3R)-1-(4-brom-2-flobenzyl)pyrolidin-3-ol

Hop chit 4-brom-2-flobenzaldehyt (203,0mg, 1,0mmol) dugc tron véi (3R)-
pyrolidin-3-ol (87,1mg, 1,0mmol) trong 1,2-dicloetan (10mL). Hon hgp ndy dugc khudy
& nhiét d6 phong trong 5 phat, sau d6 xi Iy bing natri triaxetoxyborohydrua (318mg,
1,5mmol). H3n hop nay dugc khudy & nhiét do phong trong 2 gid, va dimg phan tng
bang cach bd sung NaOH IN. Pha hitu co dugc phan tach. Pha nuéc duge chiét biang
metylen clorua. Pha hitu co thu gom dugc dugc rira bang nuéc mudi, 1am khé trén
Na,SO0,, loc, va ¢d dé thu dugce hop chit thé (252mg, 91,9%) duge st dung truc tiép
trong budc tiép theo ma khéng can tinh ché thém. LCMS: (M+H) = 275,9/273.9.

Buéc 2. (3R)-1-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-
6-yl]benzyl}pyrolidin-3-ol

Hop chét nay duoc didu ché tir (3R)-1-(4-brom-2-flobenzyl)pyrolidin-3-ol bing
quy trinh trong tu nhu quy trinh trong vi du 63, budc 2 va 3. LCMS: (M+H) = 480,1.

Vi du 69: 6-(1-{6-[3-flo-4-(1H-pyrazol-1-ylmetyl)phenyl Jimidazo[1,2-
a]pyrimidin-3-yl}xyclopropyl)quinolin

-105-



29706

\NJ\\N

Budc 1. 1-(4-brom-2-flobenzyl)-1H-pyrazol

Hdn hop chira 4-brom-1-(brommetyl)-2-flobenzen (0,268g, 1,0mmol), 1H-pyrazol
(0,0681g, 1,0mmol) va xesi cacbonat (0,489g, 1,5mmol) trong N,N-dimetylformamit
(1,0mL) dugc gia nhiét ¢ nhiét d0 90°C trong 3 gio. Sau khi Iam ngudi dén nhiét do
phong, hdn hop nay duoc pha lodng bang EtOAc, va loc. Dich loc duge rira bang nudc va
nuée mubi. Lép hitu co duoc 1am khé trén Na,SO,, loc, va cd trong didu kién 4p sut
giam. Phén cén (210mg, 82,3%) duoc st dung truc tiép trong budc tiép theo ma khong
can tinh ché thém. LCMS: (M+H) = 256,9/254.9.

Bude 2. 6-(1-{6-[3-flo-4-(1H-pyrazol-1-ylmetyl)phenyl]imidazo[1,2-a]pyrimidin-
3-yl}xyclopropyl)quinolin

Hop chét nay duoc didu ché tir 1-(4-brom-2-flobenzyl)-1H-pyrazol bing quy trinh
tuong tu nhu quy trinh trong vi du 63, budce 2 va 3. LCMS: (M+H) =461,0.

Vi du 70: 3-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl}-1,3-oxazolidin-2-on

0]
F “°N
< /L\N
N

Budc 1. 3-(4-brom-2-flobenzyl)-1,3-oxazolidin-2-on

B& sung 2-cloetyl chloridocacbonat (114pL, 1,1mmol) vao hdn hop chira 1-(4-
brom-2-flophenyl)metanamin hydroclorua (0,240g, 1,0mmol) va trietylamin (293pL,
2,1mmol). H3n hop nay dugc khudy & nhiét d6 phong trong 3 gid, sau d6 kali tert-butoxit
IM trong THF (1,2mL) dugc bd sung. Hdn hop nay dugc khu?iy— qua dém & nhiét do
phong, pha loing metylen clorua, rira bing nuéc va nuée mudi, 1am kho trén Na,SO,,
loc, va co trong diéu kién ap sut gidm dé thu duoc hop chét mong mubn dugc st dung

trirc tiép trong bude tiép theo ma khéng cin tinh ché thém. LCMS: (M+H) = 275,9/273,9.

-106-



29706

Buée 2. 3-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl}-1,3-oxazolidin-2-on

Hop chét nay duoc diéu ché tir 3-(4-brom-2-flobenzyl)-1,3-oxazolidin-2-on bing
quy trinh trong ty nhu quy trinh trong vi du 63, budc 2 va 3. LCMS: (M+H) = 480,0.

Vi du 71: 2-flo-N-metyl-4- [7-(quinoxalin—6-y1metyl)imidazo[1,2-b][1,2,4]triaim-
2-yl]benzamit '

I=z

Buéc 1. 3-quinoxalin-6-ylpropanal

Hon hop chtta 6-bromquinoxalin (0,40g, 1,9mmol), 2-propen-1-ol (0,260mL,
3,8mmol), tris(dibenzylidenaxeton)dipaladi (26mg, 0,029mmol), tri-tert-butylphosphoni
tetrafloborat (16mg, 0,057mmol) va N-xyclohexyl-N-metyl-xyclohexanamin (0,49mL,
2,3mmol) trong 1,4-dioxan (3,0mL) dugc khudy & nhiét d6 40°C qua dém. Sau khi lam
ngudi dén nhiét d6 phong, hdn hop niy dugc loc, rira bang metylen clorua va dich loc
duoc cd. Hop chét thd duge tinh ché bing phuong phap sic ky trén silica gel va rira giai
bing EtOAc trong hexan (0-40%) dé thu dugc hop chit mong mudn (195mg). LCMS:
(M+H) bang 187,3.

Buéc 2. 2-clo-3-quinoxalin-6-ylpropanal

B6 sung D-prolin (24mg, 0,00021mol) vao dung dich dugc 1am ngudi (0°C) chira
3-quinoxalin-6-ylpropanal (0,195g, 0,00105mol) trong clofom (3mL), sau do bb sung N-
closucxinimit (147mg, 0,00110mol). Hon hop nay dugc khuéy & nhiét do 0°C trong 2
gid, sau d6 & nhiét do phong qua dém. Hon hop nay dugc pha lodng bang metylen clorua.
Dung dich dugc rira b?mg nudc, nudc mubi, 1am khé trén Na,SOy, loc, va cb dé thu dugc
hop chit mong muén (220mg, 95%). LCMS: (M+H) = 221,3.

Bude 3. 6-[2-(4-brom-3-flophenyl)imidazo[ 1,2-b][1,2,4]triazin-7-
ylJmetylquinoxalin

Hdn hop chita 2-clo-3-quinoxalin-6-ylpropanal (110mg, 0,52mmol), va 6-(4-
brom-3-flophenyl)-1,2,4-triazin-3-amin  (140mg, 0,52mmol) trong rugu tert-butylic
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(4mL) dugc khuéy & nhiét d6 110°C qua dém. Sau khi 1am ngudi dén nhiét d6 phong, no
dugc ¢d va tinh ché bang phuong phép sic ky trén silica gel v6i EtOAc trong Hexan (0-
40%) dé thu duoc hop chit mong mudn (140mg, 62%). LCMS: (M+H) = 435,2.

Bude 4. 2-flo-4-[7-(quinoxalin-6-ylmetyl)imidazo[1,2-b][ 1,2,4 ]triazin-2-

yl]benzorﬁtril

Hén hop chta  6-[2-(4-brom-3 -flophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl]metylquinoxalin (120mg, 0,28mmol), tris(dibenzylidenaxeton)dipaladi (8,8mg,
0,0096mmol), (9,9-dimetyl-9H-xanthen-4,5-diyl)bis(diphenylphosphin) (11mg,
0,019mmol), kém xyanua (20,Img, 0,171mmol), va N,N,N' N'-tetrametyletylendiamin
(49,9uL, 0,33 1mmol) trong N,N-dimetylformamit (0,2mL) dugc chiéu xa trong diéu kién
vi s6ng & 160°C trong 10 phut. Sau khi 1am ngudi dén nhiét d6 phong, hdn hop nay duge
6 va phan cén.duc_rc tinh ché bang phuong phép sic ky trén silica gel véi MeOH trong
metylen clorua (0-5%) d& thu dugc hop chit mong muén (65mg, 62%). LCMS: (M+H) =
382,0.

Buéc 5. Axit 2-flo-4-[7-(quinoxalin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzoic

Hén hop chtra 2-flo-4-[7-(quinoxalin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzonitril (65mg, 0,17mmol) trong dung dich hydroclorua trong nuéc 10M (0,8mL)
va nude (20 pL) duoc khudy & nhiét do 105°C trong 3 gid. Sau khi 1am ngudi dén nhiét
d6 phong, hdn hop nay duoc cd dé thu dugc hop chit mong muén. LCMS: (M+H) =
401,3.

Budce 6. 2-flo-N-metyl-4-[ 7-(quinoxalin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzamit

Hon hop chta axit 2—ﬂo—4—[7—(quinoxalin—6-y1mety1)imidazo[1,2—b][1,2,4]triazin-
2-yl]benzoic (20mg, 0,05mmol), metylamin (2M trong THF, 37uL), benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (23,2mg, 0,0524mmol), va N,N-
diisopropyletylamin (26uL, O,lSrﬁmol) trong 1,4-dioxan (0,5mL) dugc khudy & nhiét do
phong trong 4 gid. Hén hop niy dugc pha lodng biang metanol v tinh ché bang phuong
phap HPLC pha d4o (d6 pH=2) dé thu duogc hop chit mong mudn dudi dang mudi TFA.
LCMS: (M+H) = 414,4.
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Vi du  72: 6-{1-[6-(4-clo-1H-pyrazol-1-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin

Hop chét ndy duoc didu ché tir 4-clo-1H-pyrazol bing quy trinh tuong tu nhu quy
trinh trong vi du 22. LCMS: (M+H)+ = 387,0.

Vi du 73:  6-{1-[6-(2-metyl-1,3-thiazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin

)=
S

S
Hop chét ndy duoc didu ché bang quy trinh twong tu nhu quy trinh trong vi du 63,
bude 2 va 3. LCMS: (M+H) = 384,0.

Vi du 74: 6-{1-[6-(1,3-thiazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin

Hop chét nay dugc didu ché bang quy trinh twong tu nhu quy trinh trong vi du 63,
budc 2 va 3. LCMS: (M+H) =370,0.

Vi du 75:  3-flo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamit
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Buéce 1: Metyl 3-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoat

Hop chét nay duoc didu ché tir axit 4-brom-3-flobenzoic bang quy trinh twong tu
‘nhu quy trinh trong vi du 63, budc 2 va 3. LCMS: (M+H) = 439,0.

Budc 2. Axit 3-flo-4-(3-(1-(quinolin-6-yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-

yl)benzoic

B sung liti hydroxit 2M trong nuéc (0,23mL) vao dung dich chira metyl 3-ﬂ0—4—
[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoat (100mg, 0,2mmol)
trong 5ml THF-MeOH-H,O (3:1:1) & nhiét do 0°C trong diéu kién N,. Dung dich duoc
khudy trong 10 phut & nhiét dd 0°C, va 1,5 gid ¢ nhiét do phong. Dung dich phan ung
duoc cd dén khé dé thu duoge hop chét mong muén dugc st dung truc tiép trong budc

tiép theo ma khéng can tinh ché thém.

Budce 3. 3-flo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl|benzamit

Axit 3-flo-4-(3-(1-(quinolin-6-yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl)benzoic thu dugc tir bude 2 duge hoa tan trong N,N-dimetylformamit (1mL). B sung
metylamin (2M trong THF, 0,2mL), benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (110mg, 0,25mmol) va N,N-diisopropyletylamin (0,12mL, 0,68mmol)
vao dung dich nay. Dung dich dugc khudy qua dém & nhiét do phong, pha loding MeOH,
va tinh ché bing phuong phap HPLC pha dao (46 pH=10) dé thu dugc hop chit mong
mudn. LCMS (M+H): m/z = 438,0.

Vi du 760 (3S)-1-{3-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoyl } pyrolidin-3-ol
O
Z>N
s

Hop chit nay dugc diéu ché tr axit 3-flo-4-(3-(1-(quinolin-6-

yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl)benzoic bang quy trinh twong tuw nhu quy
trinh trong vi du 75. LCMS: (M+H) =494,1. '
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Vi du 77: 2,5-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
alpyrimidin-6-yl]benzamit

Hop chit ndy duoc didu ché tir axit 2,5-diflo-4-(3-(1-(quinolin-6-
yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl)benzoic which dugc diéu ché tir axit 4 ~clo-
2,5-diflobenzoic bing quy trinh tuong tur nhu quy trinh trong vi du 75. LCMS: (M+H) =
456,0.

Vi du 78: 2,5-diflo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-

yl]benzamit

H,N

Hop chit ndy dugc diéu ché tir axit 2,5-diflo-4-(3-(1-(quinolin-6-
yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl)benzoic bang quy trinh twong ty nhu quy
trinh trong vi du 75. LCMS: (M+H) = 442,0.

Vi du 79: N-xyclopropyl-2,5-diflo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamit

Hop chit nay dugc diéu ché tir axit 2,5-diflo-4-(3-(1-(quinolin-6-
yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl)benzoic bing quy trinh tuong tu nhu quy
trinh trong vi du 75. LCMS: (M+H) = 482,0.

Vi du 80: 2,5-diﬂo-N—(trans-4-hydroxyxyclohexy1)-4-[3—(1-quinolin—6;
ylxyclopropyl)imidazo [1,2-a]pyrimidin-6-yl]benzamit
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Hop chit nay duoc didu ché tr axit 2,5-diflo-4-(3-(1-(quinolin-6-
yl)xyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl)benzoic bing quy trinh twong tw nhu quy
trinh trong vi du 75. LCMS: (M+H) = 540,2.

Vi du 81: 1-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}pyrolidin-2-on

B sung 2-pyrolidinone (5,7mg, 0,067mmol), (18,2S)-N,N'-dimetylxyclohexan-
1,2-diamin (1mg, 0,009mmol), dong(I) iodua (0,8mg, 0,004mmol), va kali cacbonat
(13mg, 0,095mmol) vao dung dich chia 6-{1-[6-(4-brom-3-flophenyl)imidazo[1,2-
a]pyrimidin-3-yl]xyclopropyl}quinolin (20mg, 0,04mmol) trong 1,4-dioxan (1mL). Hon
hop nay duoc chiéu xa trong didu kién vi séng & 150°C trong 1 gio. Sau khi 1dm ngudi
dén nhiét do phong, dung dich dugc tinh ché bang phuong phap HPLC pha déo (pH bang
10) d& thu dugc hop cht mong muén. LCMS: (M-+H)+ = 464, 1.

Vi du 82: 3-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl}-1,3-oxazolidin-2-on

5 |
O
@
F:©\(\N
=

Hop chit nay dugc diéu ché tir 6-{1-[6-(4-brom-3-flophenyl)imidazo[1,2-

a]pyrimidin-3-yl]xyclopropyl} quinolin bang quy trinh trong tu nhu quy trinh trong vi du
81. LCMS: (M+H) = 466,0. '
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Vi du 83: Etyl 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]-1H-pyrazol-1-yl} piperidin-1-carboxylat

o:(o\

QN v
NIJ\(\

~ N

SN

Buée 1. 6-{1-[6-(1-piperidin-4-yl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-

yl]xyclopropyl} quinolin

Hop chit tert-butyl 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl]-1H-pyrazol-1-yl} piperidin-1-carboxylat, dugc didu ché bang quy trinh twong tu nhu |
quy trinh trong vi du 88, budc 1-4, dugc xit ly bang TFA trong metylen clorua dé thu
dugc hop chit mong muébn. LCMS: (M+H) = 436,1.

Buédce 2. Etyl 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl1]-
1H-pyrazol-1-yl}piperidin-1-carboxylat

Hop chét 6-{1-[6-(1-piperidin-4-yl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl}quinolin (4mg, 0,0092mmol) dugc hoa tan trong N,N-dimetylformamit
(0,5mL) va lam nguoi dén nhiét do 0°C sau d6 bd sung etyl clofomat (1,0uL, 0,01mmol)
va N,N-diisopropylamin (4,01L, 0,023mmol). Dung dich dugc dé cho 4m tir tir dén nhiét
d6 phong trong 2 gio. Hon hop phan tmg dugc tinh ché biang phuong phap HPLC pha
dao (46 pH=2) dé thu duoc hop chit mong mudn duéi dang mubi TEA. LCMS: (M+H) =
508,2.

Vi du 84: 2-(4-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-
6-yl]phenyl}-1H-pyrazol-1-yl)-N,N-dimetylaxetamit

0
~ N
N&/\

Buée 1: tert-butyl [4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-
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yl]axetat

B6 sung tert-butyl 2-bromaxetat (1,2mL, 8,5mmol) va xesi cacbonat (3,8g,
0,012mol) vao dung dich chira 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
(1,5g, 7,7mmol) trong N,N-dimetylformamit (25mL). Hon dich dugc khudy qua dém &
nhiét 46 phong va dugc phan chia béi EtOAc va nude. Pha hitu co dugce ria bang nudéc
muéi, Iam kho béng MgSQy, loc, va c6 thu dugce hop chit mong rhuén duogc st dung truc

tiép trong budc tiép theo. LCMS: (M+H) = 309,4.
Budc 2: tert-butyl [4-(4-brom-2-flophenyl)-1H-pyrazol-1-yl]axetat

B6 sung tert-butyl [4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-
yllaxetat (390mg, 1,3mmol), natri cacbonat 2M trong nudc (2,5mL) va
tetrakis(triphenylphosphin)paladi (40mg, 0,04mmol) vao dung dich chtra 4-brom-2-flo-1-
iodbenzen (380mg, 1,3mmol) trong THF (10mL). Dung dich dugc loai khi bd1 N,, va gia
nhiét & nhiét do 80°C qua dém. HOn hop nay duoc 1am ngudi dén nhiét do phong, rét vio
nuée, chiét bang EtOAc, rira bang nude mudi, 1am kho trén MgSO,, loc, va cd. Phan cin
duogc tinh ché bang phuong phéap sic ky nhanh trén cot silica gel bang EtOAc trong hexan
(30%) dé thu duoc hop chit mong mubn. LCMS: (M+57) = 299,0.

Budc 3: tert-butyl 4-[4-(2-aminopyrimidin-5-yl)-2-flophenyl]-1H-pyrazol-1-
ylaxetat

B6 sung 5-(4,4,5,5-tetrametyl—1,3,2-dioxaboro1an—2-yl)pyrimidin—2-amin'(270mg,
1,2mmol), kali phosphat (640mg, 3,0mmol) va tetrakis(triphenylphosphin)paladi (70mg,
0,06mmol) vao dung dich chua tert-butyl [4-(4-brom-2-flophenyl)-1H-pyrazol-1-
yl]axetat (400mg, 0,001mol) trong 1,4-dioxan (3mL). Dung dich dugc loai khi bdi N, va
gia nhiét & nhiét 46 120°C trong 3 gid. Dung dich dwoc 1am ngudi dén nhiét do phong,
“ 16t vao nuée, chiét béng EtOAc, rira bang nuéc mubi, 1am khé trén MgSO,, loc, va co.
Phén cén dugc tinh ché bang phuong phép sic ky nhanh trén cét silica gel bang EtOAc
trong hexan (50%) dé thu dwoc hop chit mong mudn. LCMS: (M+H) = 370,1.

Buéc 4: tert-butyl (4-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]phenyl-1H-pyrazol-1-yl)axetat

Hdn hop chira tert-butyl 4-[4-(2-aminopyrimidin-5-yl1)-2-flophenyl]-1H-pyrazol-1-
ylaxetat (100mg, 0,27mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (67,2mg,
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0,273mmol) trong etanol (2mL) duoc khudy & nhiét @6 100°C qua dém. Dung dich dugc
c6 va phén cin duoc tinh ché bing phuong phép sic ky trén silica gel véi EtOAc in
CH,Cl, (0-90%) dé thu duoc hop chit mong mudn. LCMS: (M+H) = 561, 1.

Budc 5: 2-(4-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}-1H-pyrazol-1-yl)-N,N-dimetylaxetamit

B6 sung TFA (ImL) vao dung dich chtra tert-butyl (4-2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|phenyl-1H-pyrazol-1-yl)axetat (20mg,
0,04mmol) in CH,Cl, (2mL) va dung dich duoc khudy & nhiét d6 phong trong 2 gidr. Cac
hop chit d& bay hoi duogc loai bo trong didu kién 4p suit giam. Phan cin duoc hoa tan
trong N,N-dimetylformamit (0,5mL). Xi Iy bing dimetylamin 2M trong THF (0,036mL),
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (24mg, 0,054mmol),
va N,N-diisopropyletylamin (19uL, 0,11mmol). Dung dich dugc khudy & nhiét d6 phong
trong 3 gidy, va tinh ché bang phuong phap HPLC pha dao (46 pH=10) dé thu dugc hop
chit mong mudn. LCMS: (M+H) = 532,0.

Vi du 85: 5-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl}-N-metylpyridin-2-carboxamit

Budc 1: 5-(4-brom-3-flophenyl)pyrimidin-2-amin

B& sung axit (4-brom-3-flophenyl)boronic (2,0g, 0,0091mol), kali phosphat (6,4g,
0,030mol) Véttetrakis(triphenylphosphin)praladi (700mg, 0,6mmol), nudc (SmL) vao dung
dich chta 5-brompyrimidin-2-amin (2,1g, 0,012mol) trong 1,4-dioxan (30mL). Dung
dich dugc loai khi bai Ny, va gia nhiét ¢ nhiét d§ 120°C trong 4 gio. Hén hop nay dugc
lam ngudi dén nhiét do phong, rét vao nudc, va chiét bang EtOAc. Céc 16p hitu co thu
gom dugc dugc rira béng nude mudi, 1am khod b%mg MgSQq,, loc, va c6. Phén cén duoc
tinh ché bang phuong phap sic ky trén silica gel véi EtOAc trong CH,Cl, (0-30%) dé thu
dugc hop chat mong mubn. LCMS: (M+H) = 267,9.
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Budc 2: 6-{1-[6-(4-brom-3-flophenyl)imidazo[1,2-a]pyrimidin-3-yl] xyclopropyl}

quinolin

Hén hop chta 5-(4-brom-3-flophenyl)pyrimidin-2-amin (0,50g, 1,9mmol) va
clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (0,463g, 1,88mol) trong etanol (20mL) dugc
khudy & nhiét d6 100°C qua dém. Dung dich dwoc c6 va phin cin dugc tinh ché bing
phuong phép séc ky trén silica gel véi MeOH trong CH,Cl, (0-6%)dé thu dugc hop chat
mong mubn. LCMS: (M+H) = 458.9. |

Budc 3: 5-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]
phenyl}-N-metylpyridin-2-carboxamit

B6 sung N-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
carboxamit (17mg, 0,065mmol), tetrakis(triphenylphosphin)paladi (3mg, 0,003mmol), va
kali phosphat (28mg, 0,13mol) vao dung dich chita  6-{1-[6-(4-brom-3-
flophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin (20mg, 0,04mmol) trong
1,4-dioxan (1mL). Hdn hop ndy duogc gia nhiét & nhiét do 120°C qua dém. Sau khi 1am
ngudi dén nhiét d6 phong, dung dich dugc tinh ché bang phuwong phap HPLC pha dao (do
pH=2) dé thu dugc hop chit mong mubn duéi dang mudi TFA. LCMS: (M+H) = 515,0.

Vi du 86: 5-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}-N,N-dimetylpyridin-2-carboxamit

ZN

\N )QN
Hop chit ndy (mudi TFA) dugc diéu ché tir 6-{1-[6-(4-brom-3-

flophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin bing quy trinh tuong tu
nhu quy trinh trong vi du 85. LCMS: (M+H) = 529,0.

Vi du 87: 6-(1-{6-[3-flo-4-(1-metyl-1H-pyrazol-4-yl)phenyl]imidazo[1,2-
a]pyrimidin-3-yl}xyclopropyl)quinolin
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Hop chit ndy (mudi TFA) duoc diéu ché tr 6-{1-[6-(4-brom-3-
flophenyl)imidazol[ 1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin bang quy trinh tLr(;'ng tu
nhu quy trinh trong vi du 85. LCMS: (M+H) = 461,1.

Vi du 88: 6-(1-{6-[1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl]imidazo[1,2-
a]pyrimidin-3-yl}xyclopropyl)quinolin

,N“
O/N;\{N N\

Budc 1. tetrahydrofuran-3-yl metansulfonat

FAN

Hop chit 3-hydroxytetrahydrofuran (83,3pL, 1,03mmol) dugc hoa tan trong
metylen clorua (anhydrous, 2mL) va l1am ngudi dén nhiét do 0°C sau d6 bd sung
trietylamin (166 pL, 1,2mmol) va metansulfonyl clorua (88uL, 1,14mmol). Hn hop
phan tng dugc khudy trong 16 gid trong khi 1am 4m tir tir dén nhiét d6 moi trudng. Phan
tmg duoc dimg phan Gmg bing nudc, pha loing metylen clorua (20mL), va cac 16p thu
dugce duoc phan tach. Lép hitu co duoc rira bang nudc (2 x 2mL) va pha hu'c’yc két hop
duoc chiét bing metylen clorua (2 x 3mL). Pha hiru co thu gom dugc duoc rira bang
nuGe mubi 2 % 72mL), lam kho trén Na,SO,, loc, va c6. Hop chét thd dugc st dung truc
tiép trong budc tiép theo.

Budée 2. 1-(tetrahydrofuran—3—yl)-4-(4,4,5,5-tetrametyl-1,3,2-di0xaborolan—2-yl)-
1H-pyrazol

Tetrahydrofuran-3-yl metansulfonat dugc hoa tan trong N,N-dimetylformamit
(0,5mL) va bd sung vao dung dich dugc khudy chua 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (100mg, 0,52mmol) va natri hydrua (25mg, 1,1mmol)
trong N,N-dimetylformamit (ImL). Hon hop nay duoc gia nhiét dén 60°C trong 2 ngay,
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lam ngudi dén nhiét @6 phong, va tinh ché bang phuong phap HPLC pha dao dé thu dugc
hop chit mong muén. LCMS: (M+H) = 265, 1.

Buéc 3. 5-[1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl|pyrimidin-2-amin

B6 sung EtOH (1mL) va nudc (0,4mL) vao dung dich chira 1-(tetrahydrofuran-3-
yl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (110mg, 0,42mmol) trong
1,4-dioxan (3mL). Cac chit phan img sau duogc bd sung lién tuc: 5-brompyrimidin-2-
amin  (75mg, 0,43mmol), kali cacbonat (180mg, 1,3mmol), va [I,1-
bis(diphenylphosphino)feroxen] diclopaladi(Il), dugc tao phttc véi diclometan (1:1)
(20mg, 0,02mmol). Binh dugc loai sach khi nhidu 14n bang N, va gia nhiét dén nhiét do
100°C trong 4 gid. Hn hop phan tng dugc loc qua dém Celite, cd, va tinh ché bang
phuong phép sic ky trén silica gel (40g cot, 0-15% MeOH/metylen clorua) dé thu dugc
hop chat mong muén. LCMS: (M+H) =232,0.

Budc 4, 6-(1-{6-[1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl]imidazo[1,2-
a]pyrimidin-3-yl}xyclopropyl)quinolin

Hop chat nay (mubi TFA) duoc didu ché tir dich dic 5-[1-(tetrahydrofuran-3-yl)-
1H-pyrazol-4-yl]pyrimidin-2-amin va clo(1-quinolin-6-ylxyclopropyl) axetaldehyt bing
quy trinh trong tu nhu quy trinh trong vi du 7, buée 8. LCMS: (M+H) =423,1.

Vi du 89: 6-(1-{6-[1-(1-benzylpyrolidin-3-yl)-1H-pyrazol-4-yl]imidazo[ 1,2-
a]pyrimidin-3-yl} xyclopropyl)quinolin

Z N

/NN
Q/N\;\(\l)\l\\
N - =
oAk
Hop chit ndy (mubi TFA) dugc diéu ché bang quy trinh trong ty nhu quy trinh
trong vi du 88, bu6c 1-4 dé thu dugc hop chit mong muén. LCMS: (M+H) = 512,2.

Vi du  90:  6-{1-[6-(1-metyl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin
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Budéc l. 6-{1-[6-(1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-

yl]xyclopropyl } quinolin

Hop chét nay duoc didu ché bang quy trinh twong tw nhu quy trinh trong vi du 88,
budc 3-4 tu 4-(4,4,5,5—tetramety1—1,3,2-dioxaborolan-2-yl)-1—tritleIH-pyrazol. Nhom
trityl cua 6-{1-[6-(1-trityl-1H-pyrazol-4-yl)imidazo[ 1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin dugc loai bo dugc xir Iy bang ~1% TFA trong axetonitril va tinh
ché bang phurong phap HPLC pha dao. LC/MS 353,1 (M+1H)

Budc 2. 6-{1-[6-(1-metyl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin

B6 sung kali cacbonat (4,0mg, 0,029mmol) va metyl iodua (3pL, 0,048mmol) vao
dung dich chta 6-{1-[6-(1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl}quinolin (6mg, 0,017mmol) trong N,N-dimetylformamit (200pL). Sau
khi khudy & nhiét d6 phong trong 16 gid, hdn hop phan tng duoc tinh ché bang phuong
phap HPLC pha dao dé thu dugc hop chit mong muén. LCMS: (M+H) = 367,0.

Vi du 91: N,N-dimetyl-4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]-1H-pyrazol-1-yl}piperidin-1-carboxamit

Hop chét ny dugc didu ché bing quy trinh tuong tu nhu quy trinh trong vi du 83
str dung dung méi 13 metylen clorua va hoat chat axyl héa 13 N,N-dimetylcarbamoyl
clorua trong budc 2 @ thu duoc hop chit mong mudn dudi dang mudi TFA. LCMS:
(M+H) =507,2.

Vi du 92: 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-
pyrazol-1-yl}xyclohexanol
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Buée 1. 4‘-{4-[3—(1-quinolin—6-y1xyclopropyl)imidazo[1,2-a]pyrimidin—6-y1]—lH—

pyrazol-1-yl}xyclohexanon

Hdn hop phan tng tho chira 6—(1—{2-[1-(1,4-dioxaspiro[4,5]dec-8-y1)-lH-pyrazol—
4-yllimidazo[1,2-b][1,2,4]triazin-7-y1} xyclopropyl)quinolin (~30mg, 0,07mmol), diéu
ché bang quy trinh twong tu nhu quy trinh trong vi du 88 tir 1,4-dioxaspiro[4,5]decan-8-
ol, duogc ¢ va xir Iy truc tiép bang AcOH (1mL), nuée (100pL) va gia nhiét d&én nhiét do
100°C trong 1 gio dé thu dugc hop chit mong mudn, duoc tinh ché bang phuong phap
HPLC pha déo. LCMS: (M+H) = 449.2.

Buée 2. 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-y1]-1H-
pyrazol-1-yl}xyclohexanol

Hop chét 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-y1]-1H-
pyrazol-1-yl} xyclohexanon (16mg, 0,036mmol) dugc hoa tan trong MeOH (1mL) va lam
nguoi dén nhiét d6 -20°C sau d6 bd sung natri tetrahydroborat (3,0mg, 0,079mmol). Hon
hop phén tng duge dé cho 4m tir tir dén nhiét d6 moi trudng va khudy trong 2 giv. Hon
hop phan tGng duge tinh ché bing phuong phap HPLC pha dao (do pH=2) dé thu duoc
hop chit mong mubn dudi dang mubi TFA. LCMS: (M+H) =451,1.

Vi du 93: {4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-
pyrazol-1-yl}axetonitril

ZN

\N /Q\N
Hop chit nay (mudi TFA) dugc diéu ché bing quy trinh twong tu nhu quy trinh
trong vi du 88, budc 2-4. LCMS: (M+H) =392,1.

Vi du 94 N-metyl-5-{4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]phenyl } pyridin-2-carboxamit
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Buéce 1 . 6-(4-bromphenyl)-1,2,4-triazin-3-amin

Hop chét nay duoc didu ché bang quy trinh tuong tu nhu quy trinh trohg vi du 7,
budc 3-5 tir 4-bromaxetophenon. LCMS: (M+H,0 +H) = 269,0/271,0.

Buéc 2. 6-{1-[2-(4-bromphenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]|xyclopropyl}

quinolin

Hop chit nay duogc diéu ché tr hop chit ngung tu cta 6-(4-bromphenyl)-1,2,4-
triazin-3-amin va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt bing quy trinh twong tu
nhu quy trinh trong vi du 7, buéc 8. LCMS: (M+H) = 442,3/444,2.

Buéce 3. N-metyl-5-{4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|phenyl } pyridin-2-carboxamit

B sung N-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
carbofcamit (12mg, 0,045mmol), xesi cacbonat (15mg, 0,045mmol), va [1,1-
bis(diphenylphosphino)feroxen]diclopaladi(Il), dugc tao phiic véi diclometan (1:1)
(1,8mg, 0,0023mmol) vao dung dich chta 6-{1-[2-(4-bromphenyl)imidazo[l,2-
b][1,2,4]triazin-7-yl|xyclopropyl}quinolin (10,0mg, 0,0226mmol) trong 1,4-dioxan
(1mL), EtOH (0,2mL) va nuée (0,2mL). Binh phan tng duoc loai sach khi bang N, sau
d6 gia nhiét trong 6ng kin & nhiét dd 120°C trong 1 gid. Két qua phéan tich LCMS va
HPLC cho thiy phan tng d3 két thic hoan toan. Hén hop nay duoc tinh ché bing phuong
phap HPLC pha dao (do pH=2) dé thu duoc hop chit mong mudn dudi dang mubi TFA.
LCMS: (M+H) =498,1.

Vi du 95: 6-{1-[2-(4-pyrimidin-5-yl-phenyl)imidazo[1,2-b][1, 2,4]triazin-7-
yl]xyclopropyl} quinolin
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Hop chét nay (mudi TFA) duoc didu ché tir 6-{1-[2-(4-bromphenyl)imidazo[1,2-
b][1,2,4]triazin¥7—yl]Xyclopropyl}quinolin bang quy trinh twong tu nhu quy trinh trong vi
du 94. LCMS: (M+H) =442,1.

Vi du 96: 6-(1-{2-[4-(1-axetyl-1,2,3,6-tetrahydropyridin-4-yl)phenylimidazo[1,2-
b][1,2,4]triazin-7-yl} xyclopropyl)quinolin

O

Budce 1. tert-butyl 4-{4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl]phenyl }-3,6-dihydropyridin-1(2H)-carboxylat

Hop chit nay dugc didu ché bing quy trinh twong tu nhur quy trinh trong vi du 94.
LCMS: (M+H) = 545,2.

Buéce 2. 6-(1-{2-[4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl ]imidazo[ 1,2-
b][1,2,4]triazin-7-yl} xyclopropyl)quinolin hydroclorua

Hop chat tert-butyl 4-{4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]phenyl } -3,6-dihydropyridin-1(2H)-carboxylat (36,0mg,
0,0661mmol) dugc hoa tan trong hydroclorua 4M trong 1,4-dioxan (5,0mL) va khudy &
nhiét 6 phong trong 2 gid. Cac hop chit d& bay hoi dugc loai bo trong didu kién chén
khong va phan cén duoc rira ddng sbi bang axetonitril. Hop chét tho dugc st dung trong
bude tiép theo. LCMS: (M+H) = 445,0.

Buée 3. 6-(1-{2-[4-(1-axetyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl|imidazo[1,2-
b][1,2,4]triazin-7-yl}xyclopropyl)quinolin

B6 sung N,N-diisopropyletylamin (23,0 pL, 0,132mmol; ~5 duong luong) va
axetyl clorua (3,8uL, 0,053mmol; ~2,0 duong lugng) vao dung dich chua 6-(1-{2-[4-
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(1,2,3,6-tetrahydropyridin-4-yl)phenyl]imidazo[ 1,2-b][1,2,4]triazin-7-
yl}xyclopropyl)quinolin hydroclorua (12mg) trong N,N-dimetylformamit (ImL) va
axetonitril (ImL). Dung dich thu dugc dugc khudy & nhiét do phong trong 1 gio, dimg
phan Gng bang MeOH va tinh ché truc tiép bang phuong phap HPLC pha do (d6 pH=2)
dé thu dugc hop chét mong muén du6i dang mudi TFA. LCMS: (M+H) = 487,1.

Vi du 97: 6;[1-(2- {4-[1-(metyl)-1,2,3,6-tetrahydropyridin-4-yl[phenyl}
imidazo[ 1,2-b][1,2,4]triazin-7-yl)xyclopropyl]quinolin

N/
~

/7

N
|

Hop chét nay (mudi TFA) duoc didu ché tir 6-(1-{2-[4-(1,2,3,6-tetrahydropyridin-
4-yl)phenyl]imidazo[1,2-b][1,2,4]triazin-7-yl} xyclopropyl)quinolin  hydroclorua bang
quy trinh twong ty nhu quy trinh trong vi du 96. LCMS: (M+H) = 523,2.

Vi du 98: N,N-dimetyl-5-{4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]phenyl } pyridin-2-carboxamit

@)
/ | ‘ :
. \
%@ﬁ
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Hop chét nay (mudi TFA) dugc didu ché tir 6-{1-[2-(4-bromphenyl)imidazo[1,2-
b][1,2,4]triazin-7-yl]xyclopropyl} quinolin bang quy trinh twong tu nhu quy trinh trong vi
du 94. LCMS: M+H)=5123

Vi du 99: 6-(1-{2-[4-(1H-imidazol-1-yl)phenyl]imidazo[1,2-b][1,2,4]triazin-7-
yl}xyclopropyl)-quinolin ’
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B6 sung (1S,2S)-N,N'-dimetylxyclohexan-1,2-diamin (0,96mg, 0,0068mmol),
dong(I) iodua (0,64mg), va kali cacbonat (9,84mg) vao dung dich chia 6-{1-[2-(4-
bromphenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]|xyclopropyl } quinolin (15mg, 0,034mmol)
va 1H-imidazol (2,77mg, 0,0407mmol) trong 1,4-dioxan (0,50mL). Hdn hop nay dugc
hoi luu qua dém. Sau khi 1dm ngudi dén nhiét d6 phong, hdn hop nay duge tinh ché bing
phuong phap HPLC pha dao (46 pH=2) dé thu dugc hop chit mong muén du6i dang
mudi TFA. LCMS: (M+H) = 430,4. | |

Vi du 100: 2-flo-N-(trans-4-hydroxyxyclohexyl)-4-[ 7-(1-quinolin-6-
ylxyclopropyl) imidazo[1,2-b][1 ,2,4]triazin—2-yl]behzamit

0
HO"- N
F Z NN NG
=

Budc 1. 6-{1-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl]xyclopropyl} quinolin

Hén hop chita 6-(4-brom-3-flophenyl)-1,2,4-triazin-3-amin (80,0mg, 0,297mmol,
Vi du 7, budc 1-5) va clo(l-quinolin-6-ylxyclopropyl)axetaldehyt (0,088g,
0,36mmol)trong ruou isopropylic (3mL) va mot giot nudc duge gia nhiét & nhiét do
110°C trong 48 gidr. Hon hop nay dugc diéu chinh dén d6 pH =9 véi trietylamin. Céc hop
chat d& bay hoi dugc loai bé trong diéu kién ap suit giam. Phan can duoc tinh ché bang
phuong phap sic ky trén silica gel v6i EtOAc trong CH,Cl, (0-60%) dé thu dugc hop
chat mong mubn. LCMS: (M+H) = 459,9/461,9.

Buéc 2. 2-flo-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzonitril

. Hon hop chta  6-1-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl]xyclopropylquinolin (0,060g, 0,13mmol), kali hexaxyanoferat(Il) trihydrat (0,02g,
0,05mmol), natri cacbonat (0,016g, 0,16mmol) va paladi axetat (0,001g, 0,006mmol)
trong N,N-dimetylaxetamit (1,0mL, 11mmol) dugc khudy & nhiét d6 120°C trong 2 gid.
Hdn hop phan tng dugc pha loing bing EtOAc, rira bing nudc va nude mudi, 1am kho
trén Na,SOy, loc, va c¢d. Phan can duge tinh ché bing phuong phép sic ky trén silica gel
v6i MeOH trong CH,Cl, (0-5%) dé thu duoc hop chit mong muén. LCMS: (M+H) =
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407,1.

Bude 3. 2-flo-axit 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-
2-yl]benzoic

Hop chéit 2-flo-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzonitril (40,0mg, 0,0984mmol) trong axit hydrochloric ddc (0,6mL, 0,006mol)
dugc khudy & nhiét d6 110°C qlia dém. Cac hop chit d& bay hoi dugc loai bé trong didu
kién 4p sudt giam. Phin cin dugc bay hoi déng thoi v6i toluen, va 1am kho dé thu duge

hop chit mong mudn. LCMS: (M+H) = 426,0.

Buéc 4. 2-flo-N-(trans-4-hydroxyxyclohexyl)-4-[ 7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit

N,N-diisopropyletylamin (6,4 pL, 0,037mmol) dugc bd sung vao hdn hop chira
axit 2-flo-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic
(5,2mg, 0,012mmol), trans-4-aminoxyclohexanol hydroclorua, va benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (8,1mg, 0,018mmol) trong N,N-
dimetylformamit (0,6mL) & nhiét d6 0°C va dugc khudy qua dém & nhiét 4o phong. HSn
hop nay duoc pha loding biang metanol va tinh ché bing phuong phap HPLC pha dao (d6
pH=2) dé thu duoc hop chit mong muén dudi dang mudi TFA. LCMS: (M+H) = 523,0.

Vi du 101: N-xyclopropyl-2-flo-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamit '

O
MJEQT bao e
N
F Z NN N~
\N)QN |

Hop chit nay (mudi TFA) dugc didu ché tir axit 2-flo-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twrong tu nhu quy
trinh trong vi du 100. LCMS: (M+H) = 465,0

Vi du 102:  2-flo-N-metyl-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamit |
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Hop chit nay (mudi TFA) dugc diéu ché tir axit 2-flo-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh tvong tu nhu quy
trinh trong vi du 100. LCMS: (M+H) = 439,1.

Vi du 103: 2-flo-N-[1-(metoxymetyl)xyclopropyl]-4-[ 7-(1-quinolin-6-
vixyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit

O
/o\/x iN
H

Hop chét nay (mudi TFA) dugc diéu ché tir axit 2-flo-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tw nhu quy
trinh trong vi du 100. LCMS: (M+H) = 509, 1.

Vi du 104: 2-flo-4-(7-(1-(quinolin-6-yl)xyclopropyl)imidazo[1,2-b][1,2,4 ]triazin-
2-yl)benzamit

F /N\N \ /

Hop chdt nay (mudi TFA) dugc diéu ché tir axit 2-flo-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twrong tw nhur quy
trinh trong vi du 100. LCMS: (M+H) = 425,1.

Vi dy 105: 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-
(tetrahydrofuran-2-ylmetyl)benzamit
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Budce 1. Metyl 4-(oxoaxetyl)benzoat

B& sung tir tir dung dich chtra hydrogen bromua trong nuéc (48%, 48mL) vao
dung dich chira este metylic clia axit 4-axetylbenzoic (25g, 0,14mol) trong dimetyl
sulfoxit (300mL) & nhiét do phong va khudy. Hon hop nay dugc khudy & nhiét d6 60°C
qua dém. Sau khi 1am ngudi dén nhiét do phong, hdn hop phan Gng duge rét vao nuée da.

Phan két tha dugc loc va lam kho dé thu dwoc hop chit mong mudn (15,6g, 79%).
Budc 2. Metyl 4-(dietoxyaxetyl)benzoat

Hon hop chita metyl 4-(oxoaxetyl)benzoat (13,5g, 0,0702mol), etyl orthoformat
(29mL, 0,18mol), axit p-toluensulfonic monohydrat (0,7g) trong toluen (150mL) dugc
hdi luu trong 2 gid. Sau khi 1am ngudi dén nhiét d6 phong, dung moi dugc loai bd trong
diéu kién 4p suét giam. Hop chit thé dugce phuong phap sdc ky trén silica gel dé thu dugc
hop chit mong muén (15,4g, 82%). LCMS: (M+Na) = 289,0.

Budc 3. Metyl 4-(3-0x0-2,3-dihydro-1,2,4-triazin-6-yl)benzoat

Hon hop chita metyl 4-(dietoxyaxetyl)benzoat (15,4g, 0,0578mol), semicarbazit
hydroclorua (7,1g, 0,064mol), N,N-diisopropyletylamin (12mL, 0,069mol) trong 1,2-
dicloetan (150mL), va metanol (2mL) dugc gia nhiét & nhiét do 95°C trong 4 gio. Vao
hén hop nay dugc bd sung thém 0,1 dwong lwgng semicarbazit hydroclorua. Hon hop nay
duoc khudy & nhiét do 95°C trong 1 gidr. Sau khi 1am ngudi dén nhiét d6 phong, hdn hop
nay dugc pha lodng bing metylen clorua va rira bang nuéc, nudc muéi_, lam kho trén
Na,S0s, loc, va c6. Phin cn dugc hdi luu véi axit axetic (100mL) vi nuée (1,0mL) qua
dém. Hon hop nay dugc co dé thu dugce hop chit thd dinh luong duoc st dung truc tiép

trong budc tiép theo.
Buéce 4. Metyl 4-(3-clo-1,2,4-triazin-6-yl)benzoat

Hén hop chita metyl 4-(3-ox0-2,3-dihydro-1,2,4-triazin-6-yl)benzoat (13,4g,
0,0580mol), phosphoryl clorua (30mL, 0,3mol) trong clofom (50mL) dugc héi lwu (nhiét
d6 bé diu khoang 100°C) trong 2 gid. Sau khi 1am ngudi dén nhiét dd phong, hdn hop
nay duoc cd dé loai phosphoryl clorua du. Phén cén dugc hoa tan trong metylen clorua va
16t vao nuéce d4, va trung hoa tir tir baing K,CO;. Lép hitu co duge phéan tach va dung
dich nuéc dugce chiét béng metylen clorua. Pha hitu co thu gom duogc duge lam kho trén

Na,SO,, 0, va tinh ché bing phuong phap sic ky dé thu dugc hop chit mong mubn
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(2,5, 17%). LCMS: (M+H) = 249,9. 'H NMR (300 MHz, CDCL): 80 trong ppm, 3,98
(s, 3H), 8,18 (d, 2H), 8,24 (d, 2H), 8,96 (s, 1H).

Buéc 5. metyl 4-(3-amino-1,2,4-triazin-6-yl)benzoat

Dung dich chtta metyl 4-(3-clo-1,2,4-triazin-6-yl)benzoat (180mg, 0,721mmol) va
amoniac 2M trong rugu isopropylic (5mL, 10mmol) dugc khudy & nhiét d6 25°C trong 3
g10. Phan ung duoc pha loang bang nuéc, va phan két taa dugc loc dé thu dﬁqc hop chét

mong mudn. LCMS: (M+H,0+H) = 249,0.

Buéc 6. metyl 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzoat

Hon hop chtra metyl 4-(3-amino-1,2,4-triazin-6-yl)benzoat (160mg, 0,70mmol) va
clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (200mg, 0,83mmol) trong rugu isopropylic
(6mL) duoc gia nhiét & nhiét d6 110°C trong 24 giv. Hén hop nay dugc diéu chinh dén
d6 pH= 9 bang cach bd sung trietylamin, sau d6 cac hop chit d& bay hoi dugc loai bd
trong diéu kién 4p sut giam. Phan cén dugc tinh ché bang phuong phép séc ky trén silica
gel v6i EtOAc trong CH,Cl, (0-60%) dé thu duoc hop chit mong mudn (130mg, 44%).
LCMS: (M+H) =421,1.

Buge 7. Axit 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzoic

Liti hydroxit monohydrat (14mg, 0,34mmol) duoc bd sung vao dung dich chira:
metyl 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][ 1,2,4]triazin-2-yl |benzoat
(30,0mg, 0,07mmol) trong THF (0,3mL), metanol (0,3mL), va nuéc (0,2mL). Hon hop
ndy dugc khudy & nhiét do phong trong 2 gid va diéu chinh dén d6 pH =2 boi HCI dic.
Céc hop chét d& bay hoi duoc loai b6 trong diéu kién 4p sut gidm va phin cin duoc 1am
khé dé thu dugc hop chit mong mubdn thd duoc sir dung truc tiép trong bude tiép theo ma

khéng can tinh ché thém. LCMS: (M+H) = 408,1.

Budc 8. 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-
(tetrahydrofuran-2-ylmetyl)benzamit

N,N-diisopropyletylamin (13pL, 0,074mmol) dugc bd sung vao hdn hgp chira axit
4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl|benzoic (10,0mg,
0,0245mmol),  (tetrahydrofuran-2-yl)metanamin  (8,0mg) va  benzotriazol-1-
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yloxytris(dimetylamino)phosphoni hexaflophosphat (16mg, 0,037mmol) trong N,N-
dimetylformamit (0,5mL) & nhiét do 0°C. Hon hop nay dugc khuéy ¢ nhiét do phong
trong 3 gid, va tinh ché bang phuong phap HPLC pha dao (46 pH=2) dé thu duogc hop
chit mong muén duéi dang mudi TFA. LCMS: (M+H) = 491, 1.

Vi du 106: N-(pyridin-2-ylmetyl)-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamit
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Hop chit ndy (mudi TFA) duoc diéu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh tuong tu nhu quy
trinh trong vi du 105. LCMS: (M+H) = 498,1.

Vi du 107: N-xyclopropyl-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit

0
%ﬁK@T %@@
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s

Hop chit nay (mudi TFA) duoc diéu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong ty nhu quy
trinh trong vi du 105. LCMS: (M+H) = 447,1.

Vi du 108: N—Xyclobuty1—4-[7—(1—qﬁinolin—6—y1xyclopropyl)imidazo[1,2—
b][1,2,4]triazin-2-yl]benzamit

O |
~ \N \ N/
\N/‘QN
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qu chit nay (mudi TFA) dugc diéu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 105. LCMS: (M+H) =461,1.

Vi du 109: N-(1-pyridin-2-ylxyclopropyl)-4-[7-(1-quinolin-6-ylxyclopropyl)
. imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

O .
N N ‘ AN
N
N,

Hop chit nay (mudi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl]benzoic bang quy trinh tuong tur nhu quy
trinh trong vi du 105. LCMS: (M+H) = 524,1.

Vi du 110: N-(2-hydroxy-1,1-dimetyletyl)-4-[7-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit
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Hop chit ndy (mudi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl |benzoic bang quy trinh tuwong tw nhu quy
trinh trong vi du 105. LCMS: (M+H) =479,1.

Vi du 111: N-[(1S)-1-benzyl-2-hydroxyetyl]-4-[7-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

Ho\//kg «
/1\I\N2_E>\/Nj |
Sy sy

Hop chét niy (mudi TFA) dugc didu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhwr quy
trinh trong vi du 105. LCMS: (M+H) = 541,1.
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Vi du 112: (3R)-1-{4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-
2-yl]benzoyl } pyrolidin-3-ol

- (0]
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| Ay

Hop chit ndy (mudi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 105. LCMS: (M+H) =477,1.

Vi du 113: 4-(7-(1-(quinolin-6-yl)xyclopropyl)imidazo[1,2-b][ 1,2,4]triazin-2-yl)-
N-(tetrahydro-2H-pyran-4-yl)benzamit

H
N.
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Hop chit ndy (mudi TFA) dugc didu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 105. LCMS: (M+H) = 491,1.

Vi du 114: N-xyclopropyl-N-metyl-4-[ 7-(1-quinolin-6-ylxyclopropyljimidazo[ 1,2-
b][1,2,4]triazin-2-yl]benzamit
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Natri hydrua (0,54mg, 0,013mmol) dugc bd suhg vao dung dich chira N-
xyclopropyl-4-[ 7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][ 1,2 ,4]triazin-2-yl |benzamit
(3,0mg, 0,0067mmol) trong THF (0,5mL) & nhiét do phong. Hon hop niy dugc khudy
trong 10 phut, sau d6 metyl iodua (1,2pL, 0,020mmol) duoc bd sung. Hon hop nay duoc
khudy trong 2 gi& & nhiét d6 phong. LCMS chi ra phan ting d4 hoan thanh. Hbn hop nay
duoc pha loing bang metanol, va tinh ché bang phuong phap HPLC pha dao (d6 pH=2)
dé thu duoc hop chit mong mudn dudi dang mubi TFA. LCMS: (M+H) = 461,1.
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Vi du 115: N-[1-(metoxymetyl)xyclopropyl]-4-[7-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

O .
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H
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Budc 1. benzyl [ 1-(hydroxymetyl)xyclopropyl]carbamat

Etyl clofomat (0,17mL, 0,0018mol) dugc bd sung vao dung dich chira axit 1-
[(benzyloxy)cacbonyl |Jaminoxyclopropancarboxylic (0,35g, 0,0015mol) va trietylamin
(0,25mL, 0,0018mol) trong THF (5,0mL) & nhiét d6 -10°C. Hon hop nay duge khudy &
nhiét do phong trong 30 phut., loc, va rira bing THF. Natri tetrahydroborat (0,11g,
0,0030mol) trong nude (1,0mL) dugce bd sung vao dich loc & nhiét do 0°C, va khuéy 4]
nhiét d6 phong trong 2 gid. Hon hop phan tng dugc than trong ding phan tng bang HCI
"IN, va chiét.béng EtOAc. Dich chiét duoc rira bang dung dich NaHCO; bdo hoa, nudce
mudi, 1am kho trén MgSO,, loc, va cb dé thu dugc hop chat thd (0,32g, 97%). LCMS:
(M+H) =222,0, (M+Na)= 244,0.

Budc 2. Benzyl [1-(metoxymetyl)xyclopropyl|carbamat

Vao dung dich chtra benzyl [1-(hydrdxymetyl)xyclopropyl]carbamat (0,32g,
0,0014mol) trong metylen clorua (5,0mL) duogc bd sung 1an luot MS bot 44, N,N,N'N'-
tetrametyl-1,8-naphtalendiamin (0,77g, 0,0036mol), va trimetyloxonium tetrafloborat
(0,43g, 0,0029mol) & nhiét @6 phong. Hon hop nay duge khuéy trong 5 gio, loc qua dém
Celite, va rtra bang EtOAc. Dich loc duoc rira bang HCIIN, nuéc, nudc mubi, 1am khé
trén MgSOs,, loc, va cd. Phan cén dugc tinh ché bang phuong phap sic ky trén silica gel
v6i EtOAc trong hexan (0-30%) dé thu duoc hop chit mong mudn (140mg, 41%).
LCMS: (M+H) =236,1.

Budc 3. 1-(metoxymetyl)xyclopropanamin .

B6 sung Pd/C (50,0mg) vao dung dich chita benzyl [I-
(metoxymetyl)xyclopropyl]-carbamat (400,0mg, 1,700mmol) trong metanol (5,0mL) va
khudy trong diéu kién khi hydro (binh cdu) trong 1 gid. Hon hop nay dugc loc qua dém
Celite. Dung méi duogc bay hoi trong diéu kién 4p suét giam dé thu dugc hop chit mong

mudn. LCMS: (M+H) bang 102,1.
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Buéce 4. N-[1-(metoxymetyl)xyclopropyl]-4-[ 7-(1-quinolin-6-
ylxyclopropyl)imidazo-[1,2-b][1,2,4]triazin-2-yl|benzamit

Hop chit nay (mubi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 105, buéc 8. LCMS: (M+H) = 491,1. '

Vi du 116: N-[1-(metoxymetyl)xyclobutyl]-4-[7-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

Hop chit nay (mubi TFA) dugc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 115. LCMS: (M+H) = 505,3.

Vi du 117:  N-[(1S)-1-(metoxymetyl)-2-metylpropyl]-4-[ 7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazir-2-y! |benzamit
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Hop chit nay (mubi TFA) dugec didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tw nhu quy
trinh trong vi du 115. LCMS: (M+H) = 507,1.

Vi du 118: N-[4-(metoxymetyl)tetrahydro-2H-pyran-4-yl]-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit
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Buéec 1. tert-butyl [4-(hydroxymetyl)tetrahydro-2H-pyran-4-yl]carbamat

Etyl clofomat (0,234mL, 0,00245mol) dugc bd sung vao dung dich chira axit 4-
[(tert-butoxycacbonyl)amino]tetrahydro-2H-pyran-4-carboxylic  (0,5g, 2,0mmol) va
trietylamin (0,341mL, 2,45mmol) trong THF (6,8mL) & nhiét d¢ -10°C. Hén hop nay
duoc khudy & nhiét do phong trong 30 pht., loc, va ria bang THF. Natri tetrahydroborat
(0,15g, 4,1mmol) trong nude (1,0mL) duge bd sung vio dich loc & hhiét dd 0°C, sau do
khudy & nhiét 6 phong trong 2 gib. Hbn hop phan ng duoc dimg phan tng bang dung
dich NH,CI bdo hoa, chiét bing EtOAc. Dich chiét dugc rira bing dung dich NaHCO;
bio hoa, nude mudi, lam khd trén MgSO,, loc, va o dé thu duoc hop chét the duge st
dung truc tiép trong budc tiép theo ma khong cin tinh ché thém. LCMS: (M+Na) =
254,1; (M-100+H) bang 132,1.

Budc 2. tert-butyl [4-(metoxymetyl)tetrahydro-2H-pyran-4-yl]carbamat

B& sung lan lugt MS bot 4A, NN, N',N'-tetrametyl-1,8-naphtalendiamin (2,0g,
9,6mmol), va trimetyloxonium tetrafloborat (1,1g, 7,7mmol) vao dung dich chtra tert-
butyl [4-(hydroxymetyl)tetrahydro-2H-pyran-4-yl]jcarbamat (0,89g, 3,8mmol) trong
metylen clorua (19,2mL) & nhiét d6 phong. Hon hop nay dugc khudy trong 5 gid, loc qua
dém Celite, va rira béng EtOAc. Dich loc duogc rira béng dung dich CuSO,, nudc, nudc
mudi, 1am kho trén MgSOy, loc, va ¢6. Phan cin duoc tinh ché bang phuong phap séic ky
trén silica gel v6i EtOAc trong hexan (0-30%) dé thu dugc hop chit mong muébn. LCMS:
(M+Na) =268,0

Buéc 3. 4-(metoxymetyl)tetrahydro-2H-pyran-4-amin hydroclorua

B& sung hydroclorua 4M trong 1,4-dioxan (3mL) vao dung dich chta terf—butyl
[4-(metoxymetyl)tetrahydro-ZH-pyran—4-y1]carbamat (0,45g, 0,0018mol) trong EtOAc
(0,2mL) va khudy trong 2 gid. Cac hop chit d& bay hoi dugc loai bo trong didu kién 4p
suit giam dé thu hop chit mong mudn duoc sit dung truc tiép trong budc tiép theo ma
khéng can tinh ché thém. LCMS: (M+H) bang 146,2.

Buéc 4. N-[4-(metoxymetyl)tetrahydro-2H-pyran-4-yl]-4-[ 7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit
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Hop chit nay (mubi TFA) dugc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 105, budc 8. LCMS: (M+H) = 535,2.

Vi du 119: 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-y1]-N-
1,3-thiazol-2-ylbenzamit

/ S O]
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N,N-diisopropyletylamin (6,4 pL, 0,037mmol) dugc bd sung vao hdn hop chua
axit 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic (5,0mg,
0,012mmol), 1,3-thiazol-2-amin (2,3mg, 0,024mmol), va N,N,N'N'-tetrametyl-O-(7-
azabenzotriazol-1-yl)uronium hexaflophosphat (7,0mg, 0,018mmol) trong N,N-
dimetylformamit (0,6mL) & nhiét d6 0°C. Hon hop nay duoc khudy trong 4 gio & nhiét
d6 phong, va tinh ché bang phuong phap HPLC pha dao (d6 pH=2) dé thu dwoc hop chit
mong mudn duéi dang mudi TFA. LCMS: (M+H) = 490,0.

Vi du 120: N-pyrimidin-4-yl-4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit
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Hop chit nay (mudi TFA) dugc didu ché tir axit 2-flo-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 119. LCMS: (M+H) =485,1.

Vi du 121: N-[4-(metoxymetyl)tetrahydro-2H-pyran-4-yl]-4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

| \/L i
N_ _O
O
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Buéc 1. (2R)-2-[(tert-butoxycacbonyl)amino]propyl dimetylcarbamat

N,N-dimetylcarbamoyl clorua (0,12mL, 0,0013mol) dugc bd sung vao dung dich
chia tert-butyl [(1R)-2-hydroxy-1-metyletyl]carbamat (0,150g, 0,856mmol), 4-
dimetylaminopyridin (0,02g, 0,2mmol) va pyridin (0,14g, 1,7mmol) trong metylen clorua
(3,0mL). H3n hop ndy dwoc khudy qua dém, pha loing EtOAc va rira bang HCI 1IN,
NaHCO; b3o hoa va nude mubi. L6p hiru co duoc 1am khé trén Na,SOy, loc, va ¢b. Phan
cin dirqc tinh ché bang phuong phap sic ky trén silica gel véi EtOAc trong hexan (0-
30%) dé thu duoc hop chit mong mudn.

Budc 2. (2R)-2-aminopropyl dimetylcarbamat hydroclorua

B& sung hydroclorua 4M trong 1,4-dioxan (0,5mL) vao dung dich chia (2R)-2-
[ (tert-Butoxycacbonyl)amino]propyl dimetylcarbamat (16,0mg, 0,0650mmol) trong
EtOAc (0,2mL) va khudy trong 1 gid. Cac hop chét d& bay hoi duoc loai bo trong diéu
kién 4p suét giam dé dé thu duoc hop chit mong mudn. LCMS: (M+H) bang 147,1.

Buéc 3.  N-[4-(metoxymetyl)tetrahydro-2H-pyran-4-yl]-4-[ 7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit

Hop chit ndy (mubi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh trong tu nhu quy
trinh trong vi du 105, buée 8. LCMS: (M+H) = 536,2

Vi du 122: N-{(1R)-1-[(dimetylamino)cacbonyl]-2-metylpropyl}-4-[7-(1-
quinolin-6-yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl |benzamit

O

Budc 1. 3-quinolin-6-ylbut-3-en-1-ol.

Paladi axetat (100mg, 0,6mmol) dugc b sung vao dung dich chia 6-(4.4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)quinolin (8,0g, 31mmol) va 3-brom-3-buten-1-ol
(6,2g, 4lmmol) trong toluen (118mL) va nudc (12mL) sau do bd sung 2-
(dixyclohexylphosphino)-2',6'-dimetoxy-1,1'-biphenyl (500mg, Immol). Hon hop niy
dugc khudy & nhiét do 100°C trong 6 gid. Sau khi 1am ngudi dén nhiét d phong, hon hop
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nay duoc pha loiing bang EtOAc, rira bang nudc va nude mudi. Lép hitu co duge 1am
kho trén Na2S04, loc, va cb. Phin cin duoc tinh ché bang phuong phép sic ky trén silica
gel vi EtOAc trong metylen clorua (0-50%) dé thu dugc hop chit mong mubn.

Budc 2. 3-quinolin-6-ylbutan-1-ol

Hén hop chira 3-quinolin-6-ylbut-3-en-1-ol (1,0g, 0,0050mol), platin trén carbon
(5% trong lugng tinh trén carbon hoat tinh, 4m, Degussa kiéu F101 ra/w, 0,20g) tfong
metanol (15,0mL) dugc khudy trong diéu kién hydro (v6i binh cdu) ¢ nhiét d6 phong
trong 5 gid. Hon hop nay dugc loc va dich loc duge ¢6 dé thu duge hop chit mong mudn

(1,0g, 99%). LCMS: (M+H) =202,1.
Budce 3. 3-quinolin-6-ylbutanal

B sung gdc 2,2,6,6-tetrametyl-1-piperidinyloxy tw do (0,005g, 0,03mmol) va
iodbenzen diaxetat (0,10g, 0,33mmol) vao dung dich chra 3-quinolin-6-ylbutan-1-ol
(0,060g, 0,30mmol) trong metylen clorua (3,0mL). Phan tung dwoc khudy qua dém &
nhiét d6 phong. Hén hop nay duoc tinh ché bang phuong phép sic ky trén silica gel véi
EtOAc trong hexan (0-40%) dé thu dugc hop chit mong muédn (0,050g, 84%). LCMS:
(M+H) = 200,0.

Budc 4. 2-clo-3-quinolin-6-ylbutanal

L-prolin (5,8mg, 0,050mmol) dugc bd sung vao dung dich chtra 3-quinolin-6-
ylbutanal (50mg, 0,25mmol) trong clofom (0,5mL) & nhiét d6 0°C sau d6 bd sung N-
closucxinimit (36,9mg, 0,276mmol). Hdn hop ndy dugc khudy & nhiét 6 phong trong 2
gi®, pha lodng hexan va loc. Dich loc duoc ¢d va tinh ché bang phuong phép sic ky trén
silica gel v6i EtOAc trong metylen clorua (0-10%) dé thu duoc hop chat mong mudn
(0,048g, 82%). LCMS: (M+H) =234,1/236,1. '

Budc 4. Metyl 4-[7-(1-quinolin-6-yletyl)imidazo[1,2-b][ 1,2,4]triazin-2-yl |benzoat

Hon hop chtra metyl 4-(3-amino-1,2,4-triazin-6-yl)benzoat (SCmg, 0,217mmol) va
2-clo-3-quinolin-6-ylbutanal (61mg, 0,26mmol)trong rugu isopropylic (3,0mL) dugc gia
nhiét & nhiét dd 110°C trong 48 gio. Hon hop nay dugc diéu chinh dén d6 pH= 9 bang
cach b sung trietylamin. Cac hop chit d& bay hoi duoc loai bo trong diéu kién ap suét
giam va phén cin dugc tinh ché bang phuong phép sic ky trén silica gel voi EtOAc trong
metylen clorua (0-60%) dé thu dugc hop chit mong mudn (0,020g, 22%). LCMS: (M+H)
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=410,0.
Buéce 5. Axit 4-[7-(1-quinolin-6-yletyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl|benzoic

Liti hydroxit monohydrat (24mg, 0,57mmol) dugc bd sung vio dung dich chira
metyl 4-[7-(1-quinolin-6-yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzoat (47mg,
0,115mmol) trong THF (0,5mL) va metanol (0,5mL) va nuéc (0,2mL). Hon hop nay
dugc khudy ¢ nhiét d6 phong trong 2 gi0. LCMS chi rang phan tmg di hoan thanh. Hon
hop nay dugc didu chinh bang HCI dic dén do pH= 2. Cac hop chit d& bay hoi duoc loai
~ bd trong didu kién 4p suét giam dé thu dugc hop chit mong muén thé duoc sir dung truc

tiép trong bude tiép theo. LCMS: (M+H) = 396,1.

Buéc 6. N-(1R)-1-[(dimetylamino)cacbonyl]-2-metylpropyl-4-[7-(1-quinolin-6-
yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl |benzamit

N, N-diisopropyletylamin (13 pL, 0,074mmol) dugc bd sung vio hdn hop chia
axit 4-[7-(1-quinolin-6-yletyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl |benzoic (9,70mg,
0,0245mmol), (2R)-2-amino-N,N,3-trimetylbutanamit (5,3mg, 0,037mmol) va
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (16mg, 0,037mmol)
trong N,N-dimetylformamit (0,6mL) & nhiét ¢ 0°C. H6n hop nay duge khudy qua dém &
nhiét d6 phong, duoc tinh ché biang phuong phap HPLC pha dao (d6 pH=2) dé thu duoc
hop chit mong muén dudi dang mubi TFA. LCMS: (M+H) = 522,1.

Vi du 123: N-xyclopropyl-2-flo-4-[ 7-(quinolin-6-ylmetyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl]benzamit

AN i
1}‘11 A
A

N,N-diisopropyletylamin (6,4pL, 0,037mmol) duoc bd sung vao hén hop chira
axit 4-[7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic (4,9mg,
0,012mmol, dugc diéu ché nhu md ta trong vi du 7, budc 1-10), xyclopropylamin
(1,4mg, 0,024mmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (9,6mg, 0,018mmol) trong N,N-dimetylformamit (0,6mL) & nhiét do
0°C. Hdn hop ndy dugc khudy & nhiét 46 phong trong 3 gid, va tinh ché bang phuong
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phap HPLC pha dao (46 pH=2) dé thu duoc hop chit mong muén duéi dang mudi TFA.
LCMS: (M+H) = 439,0.

Vi du 124: 2-flo-N-[ 1-(metoxymetyl)xyclopropyl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit
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Hop chit ndy (mudi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang cic quy trinh twrong tu nhu
cac quy trinh vi du 123. LCMS: (M+H) = 483,1.

Vi du 125: 2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-
(tetrahydro-2H-pyran-4-yl)benzamit
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Hop chit ndy (mubi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 483,1.

Vi du 126: (3R)-1-{2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-

o ,
HO —C/N A .
s "

Hop chit ndy (mudi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-

yl]benzoyl}pyrolidin-3-ol

ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh trong tw nhw quy
trinh trong vi du 123. LCMS: (M+H) = 469,1.

Vi odu 127 2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][ 1,2 4]triazin-2-
yl]benzamit
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Hop chit nay (mubi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh tuong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 399,0. '

Vi du 128: 2-flo-N-(trans-4-hydroxyxyclohexyl)-4-[7-(quinolin-6-ylmetyl)
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

O
HO! - N
<:><H =
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Hop chit nay (mubi TFA) duoc didu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 497,1.

Vi du 129: 6-{2-[3-flo-4-(1H-imidazol-1-yl)phenylJimidazo[1,2-b][ 1,2,4]triazin-7-

M=
N
Kjﬁ )
F /N\N/C@\j
N\ N
. S )QN
B6 sung (18,2S)-N,N'-dimetylxyclohexan-1,2-diamin (0,42mg, 0,0030mmol),
déng(I) iodua (0,28mg, 0,0015mmol), 1H-imidazol (2,0mg, 0,030mmol) va kali cacbonat _

(4,34mg, 0,0314mmol) vao dung dich chia 6-[2-(4-brom-3-flophenyl)imidazo[1,2-
b][1,2,4]triazin-7-ylJmetylquinolin (6,5mg, 0,015mmol) trong 1,4-dioxan (0,5mL). Hon

ylmetyl} quinolin

hop nay duoc khudy & nhiét @6 100°C qua dém. Sau khi 1am ngudi dén nhiét do phong,
hén hop nay dugc tinh ché bang phuong phap HPLC pha dao (d6 pH=2) dé thu duoc hop
chit mong mubn duéi dang mubi TFA. LCMS: (M+H) = 422,0

Vi du 130: 3-{2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]phenyl}-1,3-o0xazolidin-2-on
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Hop chit nay (mubi TFA) dugc didu ché tir  6-[2-(4-brom-3-

flophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]metylquinolin bing quy trinh tuong tu nhu
quy trinh trong vi du 129. LCMS: (M+H) =441,1.

Vi du 131: N-(1S5)-2,2-dimetyl-1-[(metylamino)cacbonyl]propyl-2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl[benzamit

N
\N)QN

Budce 1. tert-butyl (25)-2-(2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl|benzoylamino)-3,3-dimetylbutanoat

N,N-diisopropyletylamin (160pL, 0,90mmol) dugc bd sung vao hdn hop chira axit
2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl |benzoic (90,0mg,
0,225mmol),  tert-butyl (2S)—2—amino-3,3-dimetylbutan0at hydroclorua  (63mg,
0,281lmmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni  hexaflophosphat
(150mg, 0,34mmol) trong N,N-dimetylformamit (2,0mL) & nhiét @6 0°C. Hon hop nay
dugc khudy qua dém & nhiét d6 phong va duoc bd sung vao dung dich axetonitril. Phan
két tha duoc loc, lam kho dé thu duoc hop chit mong mubn (0,093g, 72%). LCMS:
(M+H) =569,5. -

Buédc 2. Axit (2S)-2-(2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-
2-yl]benzoylamino)-3,3-dimetylbutanoic

Axit trifloaxetic (1,0mL, 0,013mol) dugc bd sung vao dung dich chira tert-butyl
(25)-2-(2-flo-4-[ 7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl]benzoylamino)-
3,3-dimetylbutanoat (0,092g, 0,16mmol) trong metylen clorua (1,0mL) va khudy & nhiét
d6 phong trong 2 gid. Cac hop chét d& bay hoi dugc loai bé trong diéu kién ap suit giam
dé thu dugc hop chit mong muén duéi dang mudi TFA. LCMS: (M+H) =513 4.
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Budce 3. N-(15)-2,2-dimetyl-1-[(metylamino)cacbonyl]propyl-2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[1,2-b][ 1,2,4]triazin-2-yl|benzamit

N,N-diisopropyletylamin (20 pL, 0,11mmol) duoc b sung vao hdn hop chua
mudi TFA cua axit (2S)-2-(2-flo-4-[ 7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-
yl]benzoylamino) 3,3-dimetylbutanoic (19,2mg, 0,0376mm01), metylamin (2M trong
THF, 0,2mL, | 0,4mmol) va  benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (25mg, 0,056mmol) trong N,N-dimetylformamit (0,5mL) & nhiét do
0°C. Hon hop nay dugc khudy & nhiét d6 phong trong 2 gid va tinh ché bang phuong
phap HPLC pha dao (d6 pH=2) dé thu dugc hop chit mong mudn dudi dang mudi TFA.
LCMS: (M+H) = 526,4.

Vi du 132: N-(1S)-1-[(dimetylamino)cacbonyl]-2,2-dimetylpropyl-2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[1,2-b][ 1 ,2,4]triazin—2-y1]ben2amit
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Hop chét nay (mudi TFA) dugc diéu ché tir mudi TFA cua axit (2S)-2-(2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoylamino) 3,3-
dimetylbutanoic bang quy trinh tong ty nhu quy trinh trong vi du 131. LCMS: (M+H) =
540,4.

Vi du 133: N-[(1S)-1-(azetidin-1-ylcacbonyl)-2,2-dimetylpropyl]-2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit
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Hop chét nay (mudi TFA) dugc didu ché tir mudi TFA cua axit (2S)-2-(2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoylamino) 3,3-
dimetylbutanoic bing quy trinh tuong tu nhu quy trinh trong vi du 131. LCMS: (M+H) =
552,5.
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Vi du 134: N-{(1S)-1-[(dimetylamino)cacbonyl]-3-metylbutyl}-2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl |benzamit
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Hop chit nay (mudi TFA) dugc diéu ché tir axit 2-flo-4-[7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhu quy trinh
trong vi du 131. LCMS: (M+H) = 540,4.

Vi du 135:  2-flo-N-{(1R)-3-metyl-1-[(metylamino)cacbonyl|butyl } -4-[ 7-
(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit |
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Hop chit nay (mudi TFA) dugc diéu ché tir axit 2-flo-4-[7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twvong tu nhu quy trinh
trong vi du 131. LCMS: (M+H) = 526,4.

Vi du 136: N-{(1R)-1-[(dimetylamino)cacbonyl]-3-metylbutyl }-2-flo-4-[7-
(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl|benzamit
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Hop chit nay (mubi TFA) dugc didu ché tir axit 2-flo-4-[7-(quinolin-6-
ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tw nhu quy trinh
trong vi du 131. LCMS: (M+H) = 540,4.
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Vi du 137: N-[(1R)-1-(azetidin-1-ylcacbonyl)-3-metylbutyl]-2-flo-4-[ 7-(quinolin-
6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]|benzamit
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Hop chdt niay (mudi TFA) dugc didu ché tir axit 2-flo-4-[7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tw nhu quy trinh
trong vi du 131. LCMS: (M+H) =552,5.

Vi du 138: 3-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
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Budc 1. 6-brom-1,2, 4-triazin-3-amin

pyrazol-1-yl} propannitril

Bromin (3,8g, 24mmol) trong clofom (20mL) dugc bd sung vao hdn dich chira
1,2, 4-triazin-3-amin (1,92g, 20,0mmol) trong clofom (100mL). Hon hop phéan g dugc
khudy & nhiét do phong trong 60 gid. Hon hop nay duoc ria bang dung dich NaHCO;
bio hoa. Lép hitu co duoc phan tach, 1am kho trén MgSOy,, loc, va cd. Phan cin duoc rira
bing axeton/hexan (1/1) va loc, dé thu dugc hop chat mong mudn (0,78g, 22%) 13 chét
ran. '"H-NMR(400 MHz, DMSO-dy): AD trong ppm, 8,40 (s, 1H), 7,42 (br, 2H); LCMS:
(M+H) bang 175,2/177,2; (M+H+H,0)bang 193,2/195,2.

Budc 2. 6-[1-(1-Etoxyetyl)-1H-pyrazol-4-yl]-1,2,4-triazin-3-amin.

Natri cacbonat (510mg, 4,8mmol) trong nuéc (ImL) duoc bd sung vao hdn hop
‘chita 6-brom-1,2 4-triazin-3-amin (0,420g, 2,40mmol), 1-(1-etoxyetyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (0,766g, 2,88mmol), va
tetrakis(triphenylphosphin)paladi (100mg, 0,1mmol) trong toluen (7mL) va etanol (5mL).
Hdn hop thu duge duoc gia nhiét & nhiét do 110°C trong 2 gio. Hén hop nay dugce 1am

ngudi dén nhiét do phong, pha loding biang nudc, va chiét bang clofom. Céc 16p hitu co
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thu gom dugc dugc lam kho trén Na,SO,, loc, va co. Phan cin dugc xu ly béng
CH,CL/Et,0 va loc dé thu duoc hop chit mong mudn (0,39g, 69%). LCMS: (M+H) =
2354.

Buéce 3. 6-[2-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-ylJmetylquinolin.

Hén hop chira 6-[1-(1-etoxyetyl)-1H-pyrazol-4-yl]-1,2,4-triazin-3-amin (390,0mg,
1,665mmol) va 2-clo—3-quinolin—6:y1propanal (480mg, 2,2mmol)trong rugu isopropylic
(20mL) dugc gia nhiét & nhiét do 110°C trong 2 ngay. Sau khi 1am ngudi dén nhiét do
phong, 0,2mL HCI dic dugc bd sung va khudy cho dén khi loai bé nhém bao vé hoan
toan. Chét rin tao thanh dugc thu nhan bang cich loc dé thu dugc hop chét inong mudn
(0,35g, 64%). LCMS: (M+H) = 3283. |

Buéc 4. 3- {4-[7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4|triazin-2-yl]-1H-
pyrazol-1-yl}propannitril

Hop chét 1,8-diazabixyclo[5,4,0Jundec-7-en (14 pL, 0,092mmol) duoc bd sung
vao hdn hop chira 6-[2-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-yl jmetylquinolin
(10,0mg, 0,0305mmol) va 2-propenenitril (4,0 pL, 0,061 mmol) trong axetonitril (0,2mL).
Hbén hop ndy duoc khudy & nhiét d6 60°C qua dém. Hon hop nay dugc tinh ché bang
phuong phap HPLC pha diao (46 pH=2) dé thu dugc hop chit mong mudn dudi dang
mudi TFA. LCMS: (M+H) = 381,3.

Vi du 139:  4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-

N
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Natri hydrua (2,4mg, 0,061mmol) duoc bd sung vao dung dich chira 6-[2-(1H-

pyrazol-1-ylaxetonitril

pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-ylJmetylquinolin ~ (10,0mg, 0,0305mmol)
trong N,N-dimetylformamit (0,2mL) & nhiét d6 phong va khudy trong 5 phut.
Bromaxetonitril (4,1pL, 0,061mmol) sau d6 dugc bd sung va hdn hop phan ting khudy
trong 2 gid. Sau d6, hén hop phan tng duoc tinh ché bang phuwong phap HPLC pha déo
(46 pH=2) dé thu dugc hop chit mong mudn dudi dang mudi TFA. LCMS: (M+H) =
367,1.
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Vi du 140: 2-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
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Xesi cacbonat (40mg, 0,12mmol) dugc bd sung vao dung dich chira 6-[2-(1H-

pyrazol-1-yl}axetamit

pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-ylJmetylquinolin (10mg, 0,0305mmol) va 2-
bromaxetamit (0,0084g, 0,061mmol) trong N,N-dimetylformamit (0,5mL). Hon hgp nay
duge khudy & nhiét d6 60°C qua dém, v tinh ché bang phuong phap HPLC pha déo (do
pH=2) dé thu dugc hop chét mong mudn du6i dang mudi TFA. LCMS: (M+H) = 385,3.

Vi du 141: Metyl 4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-
1H-pyrazol-1-yl} piperidin-1-carboxylat

SX\ <} JN\ \
— N N
| .

Budc 1. tert-butyl 4-[(metylsulfonyl)oxy]piperidin-1-carboxylat

B6 sung metansulfonyl clorua (0,14mL, 1,8mmol) vao dung dich chta tert-butyl
4-hydroxypiperidin-1-carboxylat (0,30g, 1,5mmol) trong metylen clorua (4mL) va
trietylamin (0,42mL, 3,0mmol), duoc 1dm ngudi bang bé nudc da. Hon hop ndy duoc
khudy trong 2 gio, va phan 16p giita EtOAc va nudce. Lép hitu co duge ria bang HCI IN,
nude mudi, 1am khd trén MgSOs, loc, va c¢6 dé thu duoc hop chit mong muébn 14 chit rin

0,41g, 98%). LCMS: (M+Na) = 302,3.
(0,41g, 98%) ( )=302,

Bugc 2. tert-butyl 4-{4- [7-(quinolin-6-ylmetyl)imidazd[ 1,2-b][1,2,4]triazin-2-yl]-
1H-pyrazol-1-yl} piperidin-1-carboxylat

Hon hop chtra  6-[2-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-yl]-
metylquinolin  (101mg, O,A308mmol), tert-butyl 4-[(metylsulfonyl)oxy]piperidin-1-
carboxylat (0,17g, 0,62mmol) va xesi cacbonat (0,30g, 0,92mmol) trong N,N-
dimetylformamit (2mL) dugc khudy & nhiét d6 90°C qua dém. Hén hop ndy dugc tinh
ché bing phuong phap HPLC pha dio (d6 pH bang 10) dé thu dugc hop chit mong muén
(14mg). LCMS: (M+H) = 511,2.
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Buéc 3. 6-[2-(1-Piperidin-4-yl-1H-pyrazol-4-yl)imidazo[ 1,2-b][1,2,4]triazin-7-
yl]metylquinolin

Axit trifloaxetic (0,5mL) dugc bd sung vio dung dich chua tert-butyl 4-{4-[7-
(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidin-1-
carboxylat (0,014g, 0,027mmol) trong metylen clorua (0,5mL) va khudy & nhiét do
phong trong 1 gid. Cac hop chit d& bay hoi duoc loai bo trong didu kién 4p sudt giam va
phan cén duoc tinh ché bang phuong phap HPLC pha dao (46 pH=10) dé thu dugc hop
chit mong muébn. LCMS: (M+H) = 411,1.

Buéce 4. Metyl 4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
pyrazol-1-yl}piperidin-1-carboxylat |

Metyl clofomat (4,0pL, 0,051mmol) dugc bd sung vao dung dich chira 6-[2-(1-
piperidin-4-yl-1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-ylJmetylquinolin  (7,0mg,
0,017mmol) va trietylamin (9,5 pL, 0,068mmol) trong metylen clorua (0,5mL). Hon hop
nay dugc khudy trong 1 gid, sau d6 tinh ché bang phuong phap HPLC pha dao (46 pH=2)
dé thu dugc hop chat mong muén dudi dang mudi TFA. LCMS: (M+H) = 469,1.

Vi du 142: 2-flo-N-[(18,25)-2-hydroxyxyclopentyl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit
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Hop chit ndy (mudi TFA) duoc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh turong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 483 4.

Vi du 143: 2-flo-N-(2-hydroxyetyl)-4-[ 7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit

0]
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\/\E AN
F /N\N N\ N~
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N N
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Hop chit ndy (mudi TFA) duoc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) =443 2.

Vi du 144: 2-flo-N-[ 1-(metoxymetyl)xyclobutyl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo [1,2-b][1,2,4]triazin-2-yl]|benzamit
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Hop chit nay (mubi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tuw nhu quy
trinh trong vi du 123. LCMS: (M+H) =497,2.

Vi du 145: 2-flo-N-[4-(metoxymetyl)tetrahydro-2H-pyran-4-yl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit

(0]
\;g O
0]
- N S
H
F /N\N N\ z
N
s
N N

Hop chit ndy (mubi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 527 4.

Vi du 146: N-(xyclopropylmetyl)-2-flo-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit

O
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Hop chit ndy (mubi TFA) duoc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhw quy
trinh trong vi du 123. LCMS: (M+H) = 453,2.
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Vi du 147: 2-ﬂo-4-[7-(quinolin—6-ylmety1)imidazo[1,2—b][1,2,4]triazin—2¥y1]—N—
(tetrahydro-2H-pyran-4-ylmetyl)benzamit
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Hop chit niy (mudi TFA) dugc didu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) =497 4. '

Vi du 148: N-[2-(dimetylamino)etyl]-2-flo-4-[ 7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit
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Hop chat nay (mudi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh trong tw nhu quy
trinh trong vi du 123. LCMS: (M+H) = 470,4.

Vi du 149: 2-flo-N-(2-piperidin-1-yletyl)-4-[ 7-(quinolin-6-ylmetyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl]benzamit

oyl
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Hop chdt ndy (mudi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tw nhu quy
trinh trong vi du 123. LCMS: (M+H) = 510,2. ‘

Vi du 150: 2-flo-N-[2-(1-metylpyrolidin-2-yl)etyl]-4-[7-(quinolin-6-ylmetyl)
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit
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Hop chit ndy (mudi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 123. LCMS: (M+H) = 510,4. '

Vi du 151: 2-flo-N-(pyridin-2-ylmetyl)-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit
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Hop chit ndy (mudi TFA) dugc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh tuong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 490.4.

Vi du 152: 2-flo-N-(pyridin-3-ylmetyl)-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit
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Hop chit niay (mudi TFA) duoc diéu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 490,4.

Vi du 153: 2-flo-N-(pyridin-4-ylmetyl)-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamit
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Hop chit nay (mudi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) =490 4.

Vi du 154: 2-flo-N-(2-pyridin-2-yletyl)-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamit

NN N : N
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Hop chdt nay (mudi TFA) duoc didu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazp[1,2-b][1,2,4]t1'iazin-2—y1]benzoic bang quy trinh tvong tw nhu quy
trinh trong vi du 123. LCMS: (M+H) = 504,1.

Vi du 155: 2-ﬂ0-N—(1-pyridin—3-yletyl)-4-[7—(quinolin—6-y1metyl)imidazo[1,2—
b][1,2,4]triazin-2-yl|benzamit
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Hop chit nidy (mudi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 504,3.

Vi du 156: 2-flo-N-(1-pyridin-4-yletyl)-4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamit '
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Hop chit nay (mudi TFA) duoc didu ché tr axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][ 1,2,4]triazin-2-yl]benzoic bing quy trinh tuong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 504,3.
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Vi du 157: 2-flo-N-[(1S)-1-(hydroxymetyl)-2,2-dimetylpropyl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit
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Hop chit niy (mubi TFA) duoc didu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzoic bing quy trinh tuong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 499,3.

Vi du 158: 2-flo-N-[ 1-(hydroxymetyl)xyclopentyl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit
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Hop chit nay (mudi TFA) duoc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl]benzoic bing quy trinh tuong tu nhu quy
trinh trong vi du 123. LCMS: (M+H) = 497,2.

Vi du 159: 2-flo-N-(trans-4-hydroxyxyclohexyl)-4-[ 7-(1-quinolin-6-
yletyl)imidazo [1,2-b][1,2,4]triazin-2-yl]benzamit

Budc 1. 6-1-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]etylquinolin

Hon hop chtta  6-(4-brom-3-flophenyl)-1,2,4-triazin-3-amin  (100,0mg,
0,3716mmol, diéu ché nhu vi du duge md ta 7, budc 1-5) va 2-clo-3-quinolin-6-ylbutanal
(0,10g, 0,44mmol, duoc diéu ché nhu mé ta trong vi du 122, budc 1-4) trong rugu
isopropylic (3mL) dugc gia nhiét & nhiét ¢ 110°C trong 48 gis. Hon hop ndy dugc didu
chinh dén d6 pH= 9 bing cach bd sung trietylamin. Cac hop chat dé bay hoi duoc loai bo
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trong didu kién 4p suét gidm va phan cin dugc tinh ché bang phuong phap sic ky trén
silica gel v6i MeOH trong metylen clorua (0-8%) dé thu dugc hop chit mong muén

(0,10g, 60%). LCMS: (M+H) = 448/450.0.

Buéc 2. 2—ﬂo—4—[7—(1—quinolin—6—ylety1)imidazo[1,2;b][1,2,4]triazin-2-
yl]benzonitril '

Hon hop chita  6-1-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-
ylletylquinolin  (0,100g, 0,223mmol), kali hexaxyanoferat(Il) trihydrat (30mg,
0,06mmol), natri cacbonat (0,047g, 0,45mmol) va paladi axetat (2mg, 0,01mmol) trong
N,N-dimetylaxetamit (1,2mL) dugc khudy & nhiét d6 120°C trong 2 gid. LCMS chi ring
phéan ﬁ:ng d3 hoan thanh. Phan tng dugc pha lodng bang EtOAc, rira bing nudc, nuéc
mubi, 1am kho trén MgSO,, loc, va c¢d. Phin cin duoc tinh ché bang phuong phép sic ky
trén silica gel v6i MeOH trong metylen clorua (0-10%) dé thu duoc hop chit mong mubn

(0,10g, 60%). LCMS: (M+H) = 395,0.

Buée 3. Axit 2-flo-4-[7-(1-quinolin-6-yletyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzoic

2-flo-4-[7-(1-quinolin-6-yletyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-yl|benzonitril
(50,0mg, 0,127mmol) trong axit hydrocloric dac (0,6mL) dugc khqu & nhiét do 110°C
qua dém. Dung méi dugc loai (trong luong/toluen) dé thu dugc hop chit mong mubn.

LCMS: (M+H) = 414.0.

Buge 4 2-flo-N-(trans-4-hydroxyxyclohexyl)-4-[ 7-(1-quinolin-6-
yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit

N,N—diisopropyletylamin (6,4 uL, 0,037mmol) duge bd sung vao hdn hop chira
axit  2-flo-4-[7-(1-quinolin-6-yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic  (5,1mg,
0,012mmol), trans-4-aminoxyclohexanol hydroclorua (3,7mg, 0,024mmol) va
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (8,1mg, 0,018mmol)
trong N,N-dimetylformamit (0,6mL) & nhiét d6 0°C. Hon hop nay dugc khudy & nhiét do
phong trong 4 gid, va tinh ché bang phuong phap HPLC pha d4o (46 pH=2) dé thu duoc -
hop chit mong mudn dudi dang mudi TFA. LCMS: (M+H) = 511,0.

Vi du 160: 2-flo-N-metyl-4-[7-(1-quinolin-6-yletyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzamit
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Hop chit nay (mudi TFA) duoc diéu ché tir axit 2-flo-4-[7-(1-quinolin-6-
_yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh tuong ty nhu quy trinh
trong vi du 159. LCMS: (M+H) = 427,1.

Vi du 161: N-xyclopropyl-2-flo-4-[ 7-(1-quinolin-6-yletyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl]benzamit
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Hop chit nay (mudi TFA) duoc diéu ché tir axit 2-flo-4-[7-(1-quinolin-6-
yletyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh tuong tw nhu quy trinh
trong vi du 159. LCMS: (M+H) = 453,0.

Vi du 162: 2-flo-N-[1-(metoxymetyl)xyclopropyl]-4-[7-(1-quinolin-6-yletyl)
imidazo[1,2-b][1,2,4]triazin-2-yl|benzamit
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Hop chit nay (mudi TFA) duoc didu ché t axit 2-flo-4-[7-(1-quinolin-6-
yletyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzoic bang quy trinh twong tu nhu quy trinh
trong vi du 159. LCMS: (M+H) = 497,0.

Vi du 163: 2-flo-N-(2-metoxy-1-metyletyl)-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl|benzamit
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Budc 1. 4-(2-aminopyrimidin-5-yl)-2-flobenzoic axit

Dung dich chira natri cacbonat (1,4g, 0,014mol) trong nudc (8mL) duge bd sung
vao hdn hop chira axit 4-brom-2-flobenzoic (1,0g, 0,0046mol), 5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin (1,5g, 6,8mmol), va
tetrakis(triphenylphosphin)paladi (0,3g, 0,2mmol) trong toluen (16mL) va etanol (8mL).
Hén hop thu duoc duoc gia nhiét & nhiéf do 120°C trong 15 phut. Hén hop phan tng
duoc rira bing ete (3x10mL) dé loai bé tap chit. Lép nuéc duoc diéu chinh bing HCI IN
dén d6 pH =7,0, va tinh ché bang phuong phap HPLC pha dao (d6 pH=10) dé thu dugc
hop chit mong mudn. LCMS: (M+H) =234,1.

Budc 2. Axit 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-

yl]benzoic

Hén hop chtra axit 4-(2-aminopyrimidin-5-yl)-2-flobenzoic (0,20g, 0,86mmol) va
clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (0,21g, 0,86mol) trong etanol (8mL) dugc
khudy & nhiét d6 100°C qua dém. Hén hop phan tng dugc tinh ché bing phuong phap
HPLC pha dao dé thu dugc hop chit mong mudn. LCMS: (M+H) = 425,0.

Bude 3: 2-flo-N-(2-metoxy-1-metyletyl)-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hon hop chia axit 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-ylJbenzoic ~ (19mg,  0,045mmol), l-metoxypropan-2-amin  (8mg,
0,090mh101), benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (40mg,
0,090mmol), va N,N-diisopropyletylamin (31 pL, 0,18mmol) trong N,N-
dimetylformamit (0,5mL) dugc khudy & nhiét ¢ phong trong 2 gio. Hon hop phan ting
dugc tinh ché bang phuong phap HPLC pha dao (d6 pH=10) dé thu dugc hop chit mong
mudn. LCMS: (M+H) = 496,1

Vi du 164: 6-{1-[6-(3-flo-4-[(3S)-3-flopyrolidin-1-
yl]cacbonylphenyl)imidazo[ 1,2-a]pyrimidin-3-yl]xyclopropyl } quinolin
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Hop chét nay duwoc diéu ché tr axit 2-flo-4-[3-(1-quinolin-6-

ylxyclopropyl)imidazol[1,2-a]pyrimidin-6-yl]benzoic bing quy trinh twong tu nhu quy

trinh trong vi du 163. LCMS: (M+H) = 496,1.

Vi du 165: 2-flo-N-(pyridin-2-ylmetyl)-4-[3-(1-quinolin-6-ylxyclopropy!)

imidazol[1 ,2-a]pyﬁmidin—6—yl]benzamit
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Hop chdt nay dugc diéu ché tir axit 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[1,2-a]pyrimidin-6-yl]benzoic bang quy trinh tvong tu nhu quy trinh trong vi du

163. LCMS: (M+H) = 515,1.
Vi du 166: 2-flo-N-(1-pyridin-2-ylxyclopropyl)-4-[3-(1-quinolin-6-ylxyclopropyl)

imidazo[ 1,2-a]pyrimidin-6-yl]benzamit
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Hop chidt ndy dwoc diéu ché tr axit 2-flo-4-[3-(1-quinolin-6-

ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic bang quy trinh tuong tw nhu quy

trinh trong vi du 163. LCMS: (M+H) = 541,1.

Vi du 167: 2-flo-N-(1-pyridin-2-ylpyrolidin-3-yl)-4-[3-(1-quinolin-6-

ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit
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Hop chit nay duoc diéu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo| 1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 163. LCMS: (M+H) = 570,2.

Vi du 168: 2-ﬂo-4-[3-(1-quinolin—6-y1xyc10pr0py1)imidazo[1,2-a]pyrimidin—6—yl]-
N-[(3R)-tetrahydrofuran-3-yl]benzamit

Hop chit nay dugc didu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong ty nhu quy
trinh trong vi du 163. LCMS: (M+H) = 494,2.

Vi du 169: 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-
N-(tetrahydrofuran-2-ylmetyl)benzamit

Hop chit nay duoc didu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazol[1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 163. LCMS: (M+H) = 508,2.

Vi du 170: N-xyclopropyl-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit

Hop «chit nay dugc didu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bing quy trinh twong tw nhu quy
trinh trong vi du 163. LCMS: (M+H) = 464,1.
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Vi du 171: 2-flo-N-[(1S)-1-(metoxymetyl)-2-metylpropyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit
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Hop «chit nay dugc diéu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic bang quy trinh tuong tu nhu quy
trinh trong vi du 163. LCMS: (M+H) = 524,1.

Vi du 172: 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin- 6-

yl]benzamit

Hop chit ndy duoc didu ché tir axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 163. LCMS: (M+H) = 424,0.

Vi du 173: 2-ﬂo—N—mety1—N—2-[metyl(pyridin—2—yl)amino]ety1—4;[3-(1-quinolin—6-
ylxyclopropyl)imidazol[1,2-a]pyrimidin-6-yl]benzamit
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Budce 1. N,N'-dimetyl-N-pyridin-2-yletan-1,2-diamin

Hon hop chira 2-flopyridin (0,485g, Smmol), N,N'-dimetyl-1,2-etandiamin (1,32g,
15mmol) va natri cacbonat (1,59g, 15mmol) trong 1,4-dioxan (SmL) dugc gia nhiét trong

didu kién hdi lvu qua dém. Hdn hop nay dugc loc va dich loc dugce cd. Phan cin duge
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bay hoi ddng thoi v6i 1,4-dioxan (x2), sau d6 1am khé dé thu dugc hop chit mong mubn
(810mg, 98%).

Buéc 2. 2-flo-N-metyl-N-2-[metyl(pyridin-2-yl)amino]etyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chit nay duge diéu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bing quy trinh twong tu nhu quy
trinh trong vi du 163. LCMS: (M+H) = 572,3.

Vi du 174:  2-clo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamit
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Budc 1. metyl 4-(2-aminopyrimidin-5-yl)-2-clobenzoat

Dung dich chtra kali cacbonat (0,39g, 2,8mmol) trong nuéc (3mL) duge bd sung
vao hdn hop chira metyl 4-brom-2-clobenzoat (0,49¢g, 2,0mmol), 5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin (0,31g, 1,4mmol), va
tetrakis(triphenylphosphin)paladi (0,08g, 0,07mmol) trong toluen (5,3mL) va etanol
(3mL). Hon hop thu dugc dugc gia nhiét & nhiét do 120°C trong 15 phat. Hdn hop phan
tmg duoc chiét bang EtOAc (3x20mL). Cac 16p hitu co thu gom duoc duge rira bing
nuée mudi, lam khod trén anhydrous Na,SQOy,, loc, va cd. Phan cén dugc két tinh tr
metanol va ete. Phan két tha dugc thu nhan béng cach loc, va rira béng ete dé thu duoc

hop chét mong mudn (0,22g, 59%). LCMS: (M+H) = 264,0/266,0.

Budéc 2. metyl 2-clo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoat |

Hén hop chira metyl 4-(2—aminopyrimidin-S—yl)—Z—CIObenzoat (0,22g, 0,83mmol)
va clo(I—quinolin—6-y1xyc10propy1)axetaldehyt (0,20g, 0,83mmol) trong etanol (6mL)
dugc khudy & nhiét ¢ 100°C qua dém. Hdn hop phéan tGng dugc c6 dé thu dugc hop chét
th6 dugc sit dung truc tiép cho buéc tiép theo. LCMS: (M+H) = 455,1/457,1.

Buégc 3. Axit 2-clo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
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yl]benzoic

Hon hop chta metyl 2-clo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoat (180,4mg, 0,41mmol) va liti hydroxit monohydrat (34mg,
0,82mol) trong metanol (0,99mL) va nudc (0,33mL) dugc khudy & nhiét do 40°C trong
khoang 3 gid. Hon hop ndy duoc didu chinh dén do pH= 5 bang cach bd sung HCI 4N
trong 1,4-dioxan. Cac hop chit d& bay hoi duoc loai bé trong diu kién 4p suét giam:
Phan cén duoc 1am kho dé thu duogc hop chét thé mong mudn c6 tap chat 1 LiCl va dugc
str dung truc tiép trong budc tiép theo ma khong cin tinh ché thém. LCMS: (M+H) =
441,0/443,0.

Bude 4. 2-clo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl|benzamit

N,N-diisopropyletylamin (14pL, 0,081mmol) dugc bd sung vio hdn hgp chira axit
2-clo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic
(0,027mmol), metylamin (2M trong THF, 0,2mL, 0,4mmol), benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (14mg, 0,032mmol) trong N,N-
dimetylformamit (0,5mL). Hon hop nay dugc khudy & nhiét d6 phong trong 2 gid, sau d6
tinh ché bang phuong phap HPLC pha dao (46 pH=10) dér thu duoc hop chit mong
mudn. LCMS: (M+H) = 454,1/456,0.

Vi du 175: 2-clo-N-xyclopropyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit ’
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Hop chit ndy dugc diéu ché tr axit 2-clo-4:[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong tw nhu quy
trinh trong vi du 174. LCMS: (M+H) = 480,1/482,0.

Vi du 176: 2-clo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-
N-(tetrahydrofuran-3-yl)benzamit
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Hop chit nay duwoc didu ché tr axit 2-clo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bang quy trinh tuwong tu nhu quy
trinh trong vi du 174. LCMS: (M+H) = 510,0/512,1.

Vi du 177:  2-clo-N-(1-pyridin-2-yletyl)-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chit nay duoc didu ché tr axit 2-clo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong ty nhu quy
trinh trong vi du 174. LCMS: (M+H) = 545,1/547,1.

Vi du 178:  6-(1-{6-[4-(azetidin-1-ylcacbonyl)-3-clophenyl Jimidazo[1,2-
a]pyrimidin-3-yl} xyclopropyl)quinolin

Hop chit nay dugc diéu ché tr axit -2-clo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic bing quy trinh tuong tw nhu quy
trinh trong vi du 174. LCMS: (M+H) = 480,1/482,0.

Vi du 179: 2-clo-N-(1-pyridin-2-ylpyrolidin-3-yl)-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit

-161-



Hop chit nay duwoc diéu ché tr axit 2-clo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-ylJbenzoic biang quy trinh twong tu nhu quy
trinh trong vi du 174. LCMS: (M+H) = 586,0/588,1.

Vi du 180:  2-clo-N-[1-metyl-2-(pyridin-2-yloxy)etyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit

i

Hop chit nay duoc diéu ché tor axit 2-clo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bing quy trinh tuong tw nhu quy
trinh trong vi du 174. LCMS: (M+H) = 575,1/577,1.

Vi du 181: 2-clo-N-(1S)-1-[(dimetylamino)cacbonyl]-2-metylpropyl-4-[3-(1-
quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

Hop chit nay dugc didu ché tr axit 2-clo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 174. LCMS: (M+H) = 567,1/569,1.

Vi du 182: 2-xyclopropyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]isoindolin-1-on
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Budc 1. metyl 4-brom-2-(brommetyl)benzoat

Hon hop chira metyl 4-brom-2-metylbenzoat (0,7g, 0,003mol), N-bromsucxinimit
(0,65g, 0,0037mol) va benzoyl peroxit (0,038g, 0,00016mol) trong carbon tetraclorua
(30mL) duoc hdi luu trong diéu kién &p sudt nito trong 2 gio. Hon hop ndy dugc 1am
ngudi dén nhiét d6 phong, va loc qua silica gel va rira giai bang diclometan sau d6 ete
dietylic. Hon hop nay dwoc ¢d va phan cin duoc tinh ché bang phuong phap sic ky trén
silica gel v&i 30% EtOAc trong hexan dé thu duoc hop chit mong mudn (0,86g, 90%).

Budc 2. 5-brom-2-xyclopropylisoindolin-1-on

Hén hop chtta metyl 4-brom-2-(brommetyl)benzoat (0,13g, 0,42mmol),
xyclopropylamin (0,034mL, 0,49mmol) va kali cacbonat (0,090g, 0,65mmol) trong
etanol (0,9mL) duoc khudy & nhiét do 40°C trong 3 gio. HOn hop phan tng dugc dimg
phan tng bang dung dich natri bicacbonat bio hoa va chiét bang EtOAc (3x20mL). Céc
16p hitu co thu gom duge duge rira béng nude mubi, 1Am kho trén Na,SO, khan, loc, va
cd. Phin cén dugc tinh ché bang phuong phép séc ky trén silica gel v6i 30% EtOAc trong
hexan dé thu duoc hop chit mong mudn (0,10g, 94%). LCMS: (M+H) = 252,0/254,0.

Buéc 3. 5-(2-aminopyrimidin-5-yl)-2-xyclopropylisoindolin-1-on

Dung dich chua kali cacbonat (0,10g, 0,75mmol) trong nuéc (0,7mL) duoc bd
sung vao hdén hop chira 5-brom-2-xyclopropylisoindolin-1-on (0,095g, 0,38mmol), 5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin  (0,12g, 0,56rrimol), va
tetrakis(triphenylphosphin)paladi (0,02g, 0,02mmol) trong toluen (1,4mL) va etanol
(0,7mL). Hbn hop thu dugc duoc gia nhiét & nhiét d6 120°C trong 15 phit. Hon hop
phan tmg sau d6 duoc dimg phan (mg bang dung dich natri bicacbonat bdo hoa (5mL) va
chiét bang EtOAc. Lép hitu cos duoc rira bang nudc mudi, 1am khé with anhydrous
Na,SO,, loc, va cb. Phin cin duogc tinh ché bang phuong phap sic ky trén silica gel voi
10% metanol trong diclometan d& thu dugc hop chit mong muébn (0,046g, 46%). LCMS:
(M+H) = 267,1. '
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Budc 4. 2-xyclopropyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-

6-yl]isoindolin-1-on

Hoén hop chtra 5-(2-aminopyrimidin-5-yl)-2-xyclopropylisoindolin-1-on (20mg,
0,075mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (18mg, 0,075mmol) trong
ruou isopropylic (0,5mL) dugc khudy & nhiét dd 90°C qua dém. HOn hop phan tng duoc
tinh ché bing phuong phap HPLC pha dao (d6 pH=10) dé thu dugc hop chit mong
muén. LCMS: (M+H) = 458,1. | o

Vi du 183: 2-etyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-

yl]isoindolin-1-on

Hop chét ndy duoc didu ché tir metyl 4-brom-2-(brommetyl)benzoat bang quy
trinh trong tu nhu quy trinh trong vi du 182. LCMS: (M+H) = 446,1.
Vi du 184:  2-(2-metoxy-1-metyletyl)-5-[3-(1-quinolin-6-ylxyclopropyl)

imidazo[ 1,2-a]pyrimidin-6-yl]isoindolin-1-on

Hop chit nay duoc didu ché tir metyl 4-brom-2-(brommetyl)benzoat bang quy
trinh tuong ty nhu qﬁy trinh trong vi du 182. LCMS: (M+H) = 490,2.

Vi du 185: 2-(pyridin-2-ylmetyl)-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]isoindolin-1-on
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Hop chét nay dugc didu ché tir metyl 4-brom-2-(brommetyl)benzoat bing quy
trinh twong tu nhu quy trinh trong vi du 182. LCMS: (M+H) = 509,1.
Vi du 186: 2-metyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-

yl]isoindolin-1-on

Hop chét nay dugc didu ché tir metyl 4-brom-2-(brommetyl)benzoat bang quy
trinh twong tu nhu quy trinh trong vi du 182. LCMS: (M+H) =432.1.

Vi du 187: N-etyl-1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl]phenyl} xyclopropancarboxamit

Buéce 1. Axit 1-[4-(2- aminopyrimidin-5-yl)phenvl] xyclopropancarboxylic

Dung dich chira natri cacbonat (0,56g, 0,0052mol) trong nuéc (5,0mL) duge bd
sung vao hdn hop chira tert—bufyl 1-(4-bromphenyl)xyclopropancarboxylat (0,78g,
0,0026mol), 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin  (0,87g,
0,0039mol), va tetrakis(triphenylphosphin)paladi (0,2g, 0,0001mol) trong toluen (10mL)
va etanol (5mL). Hon hop thu dugc dugc gia nhiét & nhiét do 120°C trong 15 phut, ding
phan tmg bang nude (5SmL), va rira bang ete (3x10mL). Phan két tiia trong 16p nude dugc
loc, rira bang nudc, va 1am kho dé thu dugc hop chit mong muén (0,40g, 60%). LCMS:
(M+H) = 256,1.

Buéc 2. Axit 1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}xyclopropancarboxylic

Hoén hop chita axit 1-[4-(2-aminopyrimidin-5-yl)phenyl]xyclopropancarboxylic
(0,22g, 0,86mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (0,21g, 0,86mmol)
trong etanol (8mL) dugc khudy & nhiét @6 100°C qua dém. Hdn hop phan g dugc tinh
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ché bang phuong phap HPLC pha dio (46 pH=10) dé thu duoc hop chit mong mubn
(0,12g, 31%). LCMS: (M+H) =447,1.

Budc 3. N-etyl-1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl} xyclopropancarboxamit

Hdn hop chira axit 1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-
6-y1]phei1y1}Xyclopropancarboxylic (20mg, 0,045mmol), etylamin (2,4mg, '0,054mm01),
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaﬂophosphat (24mg, 0,054mmol),
va N,N-diisopropyletylamin (23 pL, 0,13mmol) trong N,N-dimetylformamit (0,5mL)
dugc khudy & nhiét d6 phong trong 2 gio. Hén hop phan tng dugc tinh ché bang phuong
phap HPLC pha dao (d6 pH=10) dé thu dugc hop chit mong muén. LCMS: (M+H) =
474,1.

Vi du 188: N-(1-pyridin-2-yletyl)-1-{4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl } xyclopropancarboxamit

Hop chit nay duge diéu ché tr axit 1-{4-[3-(1-quinolin-6-
ylxyclopropyl)imidaz_o[l,2—a]pyrimidin—6—y1]pheny1}xyclopropancarboxylic bing quy
trinh tuwong tu nhu quy trinh trong vi du 187. LCMS: (M+H) = 551,2.

Vi du 189: N-[1-metyl-2-(pyridin-2-yloxy)etyl]-1-{4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|phenyl} xyclopropancarboxamit

Hop «chit nay duoc diéu ché tr axit 1-{4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl} xyclopropancarboxylic bing quy
trinh twong tu nhu quy trinh trong vi du 187. LCMS: (M+H) = 581,2.
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Vi du 190: 2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}-2-hydroxy-N-metylaxetamit

Budc 1. 2-(4-brom-2-flophenyl)-2-hydroxy-N-metylaxetamit

N,N-diisopropyletylamin (0,2mL, 0,001mol) dugc bd sung vio hén hop chira axit
(4-brom-2-flophenyl)(hydroxy) axetic (0,1g, 0,4mmol), metylamin (ZM trong THF,
0,24mL, 0,48mmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (0,21g, 0,00048mol) trong metylen clorua (2mL). Hon hop nay dugc |
khudy & nhiét d6 phong trong 2 gid. Hon hop phan Gmg duge ¢b. Phin cin duge tinh ché
bang phuong phap séc ky trén silica gel v6i 10% metanol trong diclometan dé thu duoc

hop chit mong mudn. LCMS: (M+H) = 261,9/263.9.
Buéc 2. 2-[4-(2-aminopyrimidin-5-yl)-2-flophenyl]-2-hydroxy-N-metylaxetamit

Hén hop chira 2-(4-br0m—2-ﬂ0pheny1)-2—hydroxy—N—metylaXetamit (0,4mmol), 5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin 0,11g, 0,48mmol),
tetrakis(triphenylphosphin)paladi (0,01g, 0,01mmol) va kali cacbonat (0,16g, 1,2mmol)
trong toluen (0,6mL) va 1,4-dioxan (0,6mL) duoc gia nhiét & nhiét dd 100°C trong 1,5
gid. Sau khi 13m ngudi dén nhiét do phong, hdn hop nay duoc loc qua dém silica gel, rira
bang 10% metanol trong diclometan. Dich loc dugc ¢b trong didu kién 4p sudt giam va
phén cin duoc tinh ché bang phuong phap sic ky trén silica gel véi 10% metanol trong

diclometan dé thu dugc hop chit mong mubn. LCMS: (M+H) = 277,0.

Buéc 3. 2-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl-2-hydroxy-N-metylaxetamit

Hén .h(,)*p chta  2-[4-(2-aminopyrimidin-5-yl)-2-flophenyl]-2-hydroxy-N-
metylaxetamit (18mg, 0,066mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (19mg,
0,079mmol) trong etanol (0,4mL) dugc khudy & nhiét do 90°C qua dém. Hdn hop phan
ting dugc tinh ché bing phuong phap HPLC pha dio (46 pH=10) dé thu dugc hop chét
mong mudn. LCMS: (M+H) = 468, 1.
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Vi du 191: 2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl}-2-hydroxy-N,N-dimetylaxetamit
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Hop chét nay duoc didu ché tir axit (4-brom-2-flophenyl)(hydroxy) axetic bang
quy trinh twong ty nhu quy trinh trong vi du 190. LCMS: (M+H) =482,1.

Vi du 192: N-(3-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-ylJmetyl
phenyl)-N'-etylurea
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Budec 1. tert-butyl [3-(3-oxopropyl)phenyl]carbamat

Tris(dibenzylidenaxeton)dipaladi (0,10g, 0,00011mol) va tri-tert-butylphosphoni
tetrafloborat (0,064g, 0,00022mol) trong binh dugc x4 di va nap diy lai bing N, (3 1in).
Sau d6 1,4-dioxan (7,0mL) dugc bd sung sau d6 bd sung lién tuc tert-butyl (3-
bromphenyl)carbamat (2,00g, 0,00735mol), 2-propen-1-ol (0,854g, 0,0l471ﬁol), N-
xyclohexyl-N-metyl-xyclohexanamin (1,7g, 0,0088mol). Hén hop phan tng dugc khudy
& nhiét do 40°C qua dém, loc, va rira biang diclometan. Dich loc dugc ¢ va tinh ché bang
phuong phap sic ky trén silica gel v6i 40% EtOAc trong hexan dé thu duoc hop chét

mong mubn (0,5g, 30%).

Budc 2. tert-butyl [3-(2-clo-3-oxopropyl)phenyl]carbamat

N—closucxinirrﬁt (0,27g, 0,0020mol) duoc bd sung vao hdn hop chira tert-butyl [3-
(3-oxopropyl)phenyl]carbamat (0,50g, 0,0020mol) va D-prolin (0,05g, 0,0004mol) trong
metylen clorua (5mL) & nhiét dd 0°C. Hn hop phan tmg dugc khudy & nhiét do phong
trong 2 gid va cd. Phin cin dugc tinh ché bang phuong phap sic ky trén silica gel véi
30% EtOAc trong hexan dé thu duoc hop chit mong mudn (0,50g, 88%). LCMS: (M+H)
=209,9/211,9.
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Budc 3. tert-butyl (3-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl]metylphenyl)carbamat

Hdn hop chira 6-(4-brom-3-flophenyl)-1,2,4-triazin-3-amin (19mg, 0,070mmol) va
tert-butyl [3-(2-clo-3-oxopropyl)phenyl]carbamat (20mg, 0,070mmol) trong etanol
(0,4mL) dugc khudy qua dém & nhiét d6 105°C. H8n hop phan tng dugc tinh ché bang
phuong phap HPLC pha déo (d6 pH=10) dé thu duwoc hop chit mong mudn. LCMS:
(M+H) = 498,0/500,0. |

Buéc 4. 3-[2-(4-brom-3-flophenyl)imidazo[ 1,2-b][1,2,4]triazin-7-ylJmetylanilin

Hén hop chira tert-butyl (3-[2-(4-brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl]metylphenyl)carbamat (10mg, 0,02mmol) trong axit trifloaxetic (0,5mL) va metylen
clorua (0,5mL) duoc khudy qua dém & nhiét do phong. Hon hop nay dugc ¢ dé thu duge
hop chit mong muébn dudi dang mudi TFA duogc st dung truc tiép cho budc tiép theo.

LCMS: (M+H) =397,9/399,9.

Budc 5. N-(3-[2-(4-brom-3-flophenyl)imidazo[ 1,2-b][1,2,4]triazin-7-
yllmetylphenyl)-N'-etylurea

Isoxyanatoetan (1,3 pL, 0,019mmol) dwoc bd sung vao hdn hop chira 3-[2-(4-
brom-3-flophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]Jmetylanilin (5mg, 0,0lmmol) va
trietylamin (7,0pL, 0,050mmol) trong axetonitril (0,5mL). Sau khi hdn hop phan tng
dugc khudy & nhiét do phong trong 30 phut, né duge tinh ché bang phuong phéap HPLC
pha d&o (d6 pH=10) dé thu dugc hop chit mong muén (2mg, 30%). LCMS: (M-+H) =
469,0/470,8.

Vi du 193: 2-(2,3-diclophenyl)-7-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
© b][1,2,4]triazin-3-amin
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Hén hop chira 6-(2,3-diclophenyl)-1,2,4-triazin-3,5-diamin (19mg, 0,076mmol) va
clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (22mg, 0,091mmol) trong etanol (0,50mL)
dugc khudy & nhiét d6-105°C qua dém. Hdn hop phan tmg duoc tinh ché bang phuong
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phap HPLC pha déo (d6 pH=10) dé thu duoc hop chit mong mudn (12mg, 35%). LCMS:
(M+H) = 447,3/449,2/451,2.

Vi du 194: 23-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit
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Budc 1. 1-[2-clo-1-hydroxy-2-(1-quinolin-6-ylxyclopropyl)etyl[pyrolidin-2,5-dion

Bé sung N-closucxinimit (6,26g, 46,9mmol) vao hdn hop di 1am ngudi (0°C) chira
(1-quinolin-6-ylxyclopropyl)axetaldehyt (9,9g, 47mmol), D-prolin (1,1g, 9,4mmol) trong
clofom (200mL). Hdn hop niy dugc khudy & nhiét 6 0°C trong 30 phut, sau d6 1am 4m
tir tir dén nhiét d6 phong trong 2 gid. Hon hop phan tmg dwgc ding phan (g bang dung
dich natri bicacbonat bdo hoa (25mL) va chiét bang EtOAc (3x100mL). Cac 16p hitu co
thu gom dugc dugc rira béng nuée mudi, 1am kho trén Na,SOu, loc, va cb. Phan két tua
tao thanh duogc loc dé thu dugc hop chit mong mubn. Dich loc dugc tinh ché béng
phwong phap sic ky trén silica gel bang EtOAc trong metylen clorua (10%) dé thu duoc
clo(1-quinolin-6-ylxyclopropyl)axetaldehyt c6 tap chét 1 pyrolidin-2,5-dion (13,0g), va
tw dong chuyén thanh hop chit mong mubn sau mdt vai ngay. Toan bd lugng hop chét
mong mudn thu dugc 1a 16g. LCMS: (M+H) = 345,0/347,0.

Budce 2. 4-(2-aminopyrimidin-5-yl)-2,3-diflobenzoic axit

Hén hop chita 4-(dihydroxyboryl)-2,3-diflobenzoic axit (0,47g, 2,3mmol), 5-
brompyrimidin-2-amin (0,44g, 2,6mmol), tetrakis(triphenylphosphin)paladi (0,lg,
0,1mmol), va kali cacbonat-(0,96g, 7,0mmol) trong toluen (4,0mL), etanol (2,0mL) va
nude (2,0mL) duge gia nhi€t & nhiét do 110°C trong 3 gid. Sau khi 1am nguoi dén nhiét
d6 phong, hdn hop nay dugc rira bing ete dé loai bé tap chat. Lép nuée duge didu chinh
dén do pH=6 béng HCI IN. Chét rén dugc loé, raa b%mg nude va ete dé thu dugc hop
chit mong mudén. LCMS: (M+H) = 252,9.

Budc 3. 2,3-diflo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-

yl]benzoic axit
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Hon hop chta 4-(2-aminopyrimidin-5-yl)-2,3-diflobenzoic  axit (15mg,
0,060mmol) va 1-[2-clo-1-hydroxy-2-(1-quinolin-6-ylxyclopropyl)etyl]pyrolidin-2,5-
dion (20mg, 0,058mmol) trong etanol (1,0mL) duoc khudy & nhiét d6 100°C qua dém.
Hbn hop phan tmg dugc tinh ché bang phuong phap HPLC pha dio (40 pH=10) dé thu
dugc hop chat mong mubn (9mg, 40%). LCMS: (M+H) = 443,0.

Buéce 4. 2,3-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit |

Hon hop chtra axit 2,3-diflo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic (9,0mg, 0,020mmol), metylamin (2M trong THF, 0,02mL,
0,041mmol), benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (11mg,
0,024mmol) va N,N-diisopropyletylamin  (11pL, 0,061lmmol) trong N,N-
dimetylformamit (0,5mL) dugc khudy & nhiét d6 phong trong 4 gid. Hon hop phén tng
dugc tinh ché bang phuong phap HPLC pha dao (6 pH=10) dé thu duoc hop chit mong
mubn. LCMS: (M+H) = 456,0.

Vi du 195: 6-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit

Hop chét nay duoc diéu ché tir axit 4-(dihydroxyboryl)-2,6-diflobenzoic bang quy
trinh tuong ty nhu quy trinh trong vi du 194. LCMS: (M+H) = 456,0.

Vi du 196: 2—ﬂ0—N—metyl-4-[3—(1-quinolin—6-y1xyclopr0py1)imidazo[ 1,2-

a]pyrimidin-6-yl]benzensulfonamit
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Buéc 1. 4-(2-aminopyrimidin-5-yl)-2-flo-N-metylbenzensulfonamit
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Hop chét 4-brom-2-flobenzensulfonyl clorua (100mg, 0,36mmol) dugc bd sung
vao hdn hop chita metylamin (2M trong THF, 0,275mL, 0,55mmol) va trietylamin
(0,10mL, 0,73mmol) trong metylen clorua (2,0mL). Hon hop phéan tng dugc ding phan
mg bing dung dich NaHCO; bio hoa (1,0mL) va cb cb dé thu dugc chét trung gian tho
trong nuéc. Hon hop chira chit trung gian trong nuéc, 5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrimidin-2-amin (81mg, 0,36mmol),
tetrakis(triphenylphosphin)paladi (20mg, 0,02mmol), kali cacbonat (150mg, 1,1mmol)
trong toluen (2,0mL) va etanol (1,0mL) dugc gia nhiét & nhiét do 110°C trong 2 gio. Sau
khi 1am ngudi dén nhiét 6 phong, ete dugc bd sung vao hbn hop nay va chét rin duge
loc, rira béng nuée va ete dé thu dugc hop chét mong mudn (0,086g, 83%). LCMS:
(M+H) = 282,9.

Budc 2. 2-flo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-

6-yl|benzensulfonamit

Hén hop chira 4-(2-aminopyrimidin-5-yl)-2-flo-N-metylbenzensulfonamit (20mg,
0,07mmol) va 1-[2-clo-1-hydroxy-2-(1-quinolin-6-ylxyclopropyl)etyl]pyrolidin-2,5-dion
(24mg, 0,07mmol) trong etanol (0,4mL) dugc khudy qua dém & nhiét d6 105°C. Hon hop
phan tng duogc tinh ché bang phuong phap HPLC pha dao (46 pH=10) dé thu dugc hop
chit mong mudén. LCMS: (M+H) = 474,0.

Vi du 197: N,N-dimetyl-2-{3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pjrrimidin—6-yl] -1H-pyrazol-1-yl}axetamit
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Buéec 1. tert-butyl [3-(2-aminopyrimidin-5-yl)-1H-pyrazol-1-yl]axetat

Vao dung dich chita 1H-pyrazol-5-ylboronic axit (0,2g, 2mmol) troﬁg N,N-
dimetylformamit (1,0mL) dugc b‘cx) sung 1,1-dimetyletyl bromaxetat (0,38g, 2mmol) va
kali cacbonat (0,74g, 0,0054mol). Hdn hop phan tmg dugc khudy qua dém & nhiét do
phong. Vao hén hop phan tmg duoc bd sung 5-brompyrimidin-2-amin (0,40g, 2,3mmol)
va tetrakis(triphenylphosphin)paladi (0,1g, 0,09mmol). H3n hop thu duge duge khudy &
nhiét do 100°C trong 2 gio. Sau khi 1am ngudi dén nhiét d6 phong, hsén hop phan tng
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duoc chiét bang EtOAc (3x30mL). Céc 16p hitu co thu gom duge dugce rira bang nudc
mudi, 1am kho trén anhydrous Na,SO,, loc, va cb. Phan cin dugc tinh ché bﬁng phuong

phéap HPLC pha déo dé thu dugc hop chit mong mudn. LCMS: (M+H) = 276,0.

Buéc 2. tert-butyl 3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]- iH—pyrazol— 1-ylaxetat

Hon hop chaa tert-butyl [3-(2-aminopyrimidin-5-yl)-1H-pyrazol-1-yl]axetat
(Ibmg, 0,058mmol) va  1-[2-clo-1-hydroxy-2-(1-quinolin-6-ylxyclopropyl)etyl]
pyrolidin-2,5-dion (20mg, 0,058mmol) trong etanol (0,3mL) dugc khudy qua dém
§105°C. Hdn hop phéan tmg duoc tinh ché bang phuong phap HPLC pha d4o (d6 pH=10)
dé thu duoc hop chit mong mudn (10mg, 37%). LCMS: (M+H) = 467.,0.

Budc 3. N,N-dimetyl-2-{3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]-1H-pyrazol-1-yl} axetamit

Hon hop chta tert-butyl  3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]-1H-pyrazol-1-ylaxetat (10mg, 0,02mmol) trong axit trifloaxetic
(0,5mL) va metylen clorua (0,5mL) dugc khudy qua dém & nhiét do phong. Cac hop chat
d& bay hoi dugc loai bd trong diéu kién 4p suét giam. Phan cin [LCMS: (M+H) = 411,0]
dugc hoa tan trong N,N-dimetylformamit (0,5mL), va xtr Iy bing dimetylamin (2M trong
THF, 0,0l16mL, 0,032mmol), benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (11mg, 0,026mmol), va N,N-diisopropyletylamin (11 pL, 0,064mmol).
Hbn hop phan tng duoc khudy qua dém & nhiét d6 phong, sau d6 tinh ché bang phuong
phap HPLC pha dao (d6 pH=10) @& thu duoc hop chit mong mubn. LCMS: (M+H) =
438,1.

Vi du 198: rN—[(l S)-1-(azetidin-1-ylcacbonyl)-2,2-dimetylpropyl]-2-flo-4-[3-(1-
quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit
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Buéc 1. tert-butyl (2S)-2-(2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoylamino)-3,3-dimetylbutanoat
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Hop chit nay duoc diéu ché tr axit 2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoic bang quy trinh twong tu nhu quy
trinh trong vi du 163. LCMS: (M+H) = 594,2.

Bude 2. (25)-2-(2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-

6-y1]benzoylamind)-3,3-dimety1butanoic axit

Hon hop chta tert-butyl (25)-2-(2-l0-4-[3-(1-quinolin-6-ylxyclopropyl)
imidazo[l,2—a]pyrimidin—6—y1]benzoylamino)—3',3-dimetylbutanoat - (60mg, 0,Immol)
trong 2,0ml HCI 4N trong 1,4-dioxan dugc khudy trong 1 gid. Hén hop nay duoc cb dé
thu dugc hgp chét mong mudn dudi dang mubi HCIL. LCMS: (M+H) = 538,1.

Buge 3. N-[(I1S)-1-(azetidin-1-ylcacbonyl)-2,2-dimetylpropyl]-2-flo-4-[3-(1-
quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit

N,N-diisopropyletylamin (14 pL, 0,084mmol) dugc bd sung vao hdn hop chua
axit (25)-2-(2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoylamino)-3,3-dimetylbutanoic (15mg, 0,028mmol), azetidin hydroclorua (3,9 mg
0,042mmol), va benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat
(18mg, 0,042mmol) trong N,N-dimetylformamit (0,5mL). Sau khi khudy & nhiét do
phong qua dém, hdn hop phan tng duoc tinh ché bang phuong phap HPLC pha dao (do
pH=10) dé thu dugc hop chit mong mudn. LCMS: (M+H) = 577,2.

Vi du 199: N-[2-(dimetylamino)-1-metyl-2-oxoetyl]-2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazol[ 1,2-a]pyrimidin-6-yl |benzamit
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Budc 1. metyl 2-[(4-brom-2-flobenzoyl)amino]propanoat

N,N-diisopropyletylamin (2,0mL, 0,011mol) dugc bd sung vao hdn hop chira
metyl 2-aminopropanoat hydroclorua (0,64g, 0,0046mol), 4-brom-2-flobenzoic axit
(1,0g, 0,0046mol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat
(2,12g, 0,00479mol) trong N,N-dimetylformamit (10,0mL, 0,129mol). Hén hop phan tmg
duoc khudy qua dém & nhiét 4o ph(‘mg,‘ dimg phéan tmg bing dung dich natri bicacbonat
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bdo hoa (25mL) va chiét bang EtOAc (3x40mL). C4c 16p hitu co thu gom duge duge rira
béng nudgce muéi, lam kho trén anhydrous Na,SO,, loc, va c6. Phin cén dugc tinh ché
bang phuong phap sic ky trén silica gel vi 60% EtOAc trong hexan dé thu dugc hop
chat mong muén (1,33g, 96%). LCMS: (M+H) =303,9/305,9.

Budc 2. 2—{[4-(2-amin0pyfimidin—5—y1)—2—ﬂobenzoyl] amino } propanoic axit

Dung dich chtra kali cacbonat (0,35g, 2,5mmol) trong nuéc (2mL) dugc bd sung
vao hdn hop chira metyl 2-[(4-brom-2-flobenzoyl)amino]propanoat (0,5g, 1,6mmol), 5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amin ~ (0,28g, 1,3mmol), va
tetrakis(triphenylphosphin)paladi (0,07g, 0,06mmol) trong toluen (4mL) va etanol (2mL).
Hon hop thu duge duge gia nhiét & nhiét do 120°C trong 15 phut. Hon hop phéan tmg
dugc chiét bang ete (3x10mL) dé loai bé tap chit. Lép nu6e duoc didu chinh dén do
pH=7 bing dung dich HCI v tinh ché bing phuong phap HPLC pha dio (d6 pH=10) dé
thu duoc hop chit mong muén (0,40g, 100%). LCMS: (M+H) = 305,0.

Bude 3. Axit 2—(2—ﬂo-4—[3-(1-quinolin—6-y1xyclopfopy1)imidazo[1,2—a]pyrimidin—

6-yl]benzoylamino)propanoic

Hon hop chira axit 2-[4-(2-aminopyrimidin-5-yl)-2-flobenzoyl]aminopropanoic
(0,20g, 0,66mmol) va clo(1-quinolin-6-ylxyclopropyl)axetaldehyt (0,19g, 0,79mmol)
trong etanol (4,0mL) duoc khudy qua dém & nhiét d6 90°C. Hdn hop nay duge co dé thu
dugc hop chit tho. LCMS: (M+H) = 496, 1.

Buédc 4. Axit N-[2-(dimetylamino)-1-metyl-2-oxoetyl]-2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit

N,N-diisopropyletylamin (31 pL, 0,18mmol) dugc bd sung vao hdn hop chira 2-
(2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoylamino)propanoic (29,7mg, 0,06mmol), dimetylamin (4,0mg, 0,09mmol) va
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (40mg, 0,09mmol)
trong N,N-dimetylformamit (0,5mL). Hon hop phan tmg duoc khudy qua dém & nhiét do
phong va tinh ché bang phwong phap HPLC pha dao (46 pH=10) dé thu dugc hop chit
mong muén. LCMS: (M-+H) =523, 1.

Vi du 200: N-(2-azetidin-1-yl-1-metyl-2-oxoetyl)-2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit -
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Hop chit ndy duge didu ché tir axit 2-(2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[l,2-a]pyrimidin—6-yl]benzoylamjno)propanoic bing quy trinh
tuong tu nhu quy trinh trong vi du 199. LCMS: (M+H) = 535,1.

Vi du 201: 2-flo-N-2-[(3R)-3-metoxypyrolidin-1-yl]-1-metyl-2-oxoetyl-4-[3-(1-
quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl Jbenzamit

Hop chit ndy duoc didu ché tr axit 2-(2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-ylJbenzoylamino)propanoic bang quy trinh
tuong tu nhu quy trinh trong vi du 199. LCMS: (M+H) = 579,2.

Vi du 202: 2-flo-N-[(1-hydroxyxyclopropyl)metyl]-4-[ 7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamit |

Hop chit ndy (mudi TFA) dugc diéu ché tir axit 4-[7-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic bing quy trinh twong tw nhw quy
trinh trong vi du 123. LCMS: (M+H) = 469,1.

Vi du 203: Metyl 4-(xyanometyl)-4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidin-1-carboxylat
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Budc 1. tert-butyl 4-(xyanometylen)piperidin-1-carboxylat

B6 sung timg giot dung dich chta dietyl xyanometylphosphonat (4,47mL,
0,0276mol) trong THF (33,6mL) vao dung dich chta 1,0 M of kali tert-butoxit trong
THF (26,3mL) & nhiét dd 0°C. Phan tng duoc 1am 4m dén nhiét d6 phong, sau d6 lam
ngudi r lai dén nhiét do 0°C. Vao hén hop phan ang, sau d6 bb sung dung dich chira
tert-butyl 4-oxo-1-piperidincarboxylat (5,0g, 0,025mol) trong THF (6,72mL). Phan ting
dugc @& 4m dén nhiét d6 phong va khudy qua dém. Sau khi ding phén ing bang nudc,
hdn hop nay duoc chiét bang EtOAc. Cac 16p hitu co thu gom dugrcv dugc rira bang nude
mudi, 1am khd, va c6. Hon hop thé dugc tinh ché trén silica gel va rira giai bang EtOAc
trong hexan (0-60%) dé thu duoc hop chit mong mudn (5,4g, 96,81%). LCMS: (M+Na)
=244.9, (M-56+H) bang 167.,0.

Budc 2. tert-butyl 4-(xyanometyl)-4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl}piperidin-1-carboxylat

Hop chét 1,8-diazabixyclo[5,4,0Jundec-7-en (68 uL, 0,46mmol) dugc bd sung vio
hdén hop chta 6-[2-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-yl|metylquinolin
(50,0mg, 0,153mmol) va tert-butyl 4-(xyanometylen)piperidin-1-carboxylat (0,068g,
0,30mmol) trong axetonitril (1mL). Phan tmg dugc khudy & nhiét d6 60°C qua dém. Sau
khi 1am ngudi dén nhiét do phong, hdn hop nay duoc tinh ché bang phuong phéap sic ky
trén silica gel v6i EtOAc trong CH,Cl, (0—70%) dé thu duoc hop chit mong muén (30mg,
35,7%). LCMS: (M+H) = 550,5.

Buéc 3. (4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
pyrazol-1-yl}piperidin-4-yl)axetonitril

Axit trifloaxetic (0,5mL) duoc bd sung vio dung dich chua tert-butyl 4-
(xyanometyl)-4-{4-[ 7-(quinolin-6-ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl|-1H-pyrazol-
1-yl}piperidin-1-carboxylat (0,015g, 0,000027mol) trong mefyleh clorua (0,5mL). Hén
hop nay duoc khudy & nhiét 46 phong trong 0,5 gid. Cac hop chit dé bay hoi duoc loai

-177-



29706

bo trong'diéu kién 4p suét giam dé thu duoc hop chit mong muén duéi dang mudi TFA
duge st dung truc tiép trong budce tiép theo ma khong can tinh ché thém. LCMS: (M+H)
=450,5.

Buoc 4. Metyl 4-(xyanometyl)-4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidin-1-carboxylat »

Metyl clofomat (2,6 pL, 0,033mmol) dugc bd sung vao dung dich chua (4-{4-[7-
(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-y1]- 1H-pyrazol-1-yl} piperidin-4-
yl)axetonitril (5,0mg, 0,011mmol) va trietylamin (6,2 pL, 0,044mmol) trong metylen
clorua (0,5mL). Hén hop nay dwoc khudy & nhiét do phong trong 1 gid, sau d6 tinh ché
bang phuong phap HPLC pha dio (pH = 2) dé thu dugc hop chit mong mudn dudi dang
mudi TFA. LCMS: (M+H) = 508,5.

Vi du 204: Etyl 4-(xyanometyl)-4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl}piperidin-1-carboxylat
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Hop chdt ndy (mubi TFA) duge didu ché tir (4-{4-[7-(quinolin-6-
ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidin-4-yl)axetonitril
bing quy trinh twong tw nhur quy trinh trong vi du 203, budc 4. LCMS: (M+H) =522 4.

Vi du 205: (1-axetyl-4-{4-[7-(quinolin-6-ylmetyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]-1H-pyrazol-1-yl} piperidin-4-yl)axetonitril

z
\

z
_z

Hop chit nay (mudi TFA) duoc didu ché tir (4-{4-[7-(quinolin-6-
ylmetyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidin-4-yl)axetonitril
bang quy trinh twong ty nhu quy trinh trong vi du 203, buéc 4. LCMS: (M+H) =492 4.

Vidu A
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Céc thtr nghiém enzym kinaza c-Met in vitro

Kha ning trc ché hoat tinh c-Met kinaza ciia cac hop chét theo sang ché dugc sang
loc in vitro. Céc tri s6 ICs, clia cac hop chit dé tc ché c-Met kinaza dugc x4c dinh b.’?lng
phuong phap nhu dugc md ta trong tai liéu Wang, X. et al, Mol. Cancel Ther. 2003,
2(11):1085-1092; Calic, M. et al., Croatica Chemical ACTA. 2005, 78(3):367-374. Cu
thé, protein dung hop ving xuc tac c-Met histidin tdn cing (Invitrogen, # PV3143) dugce
st dung cho thtr nghiém nay. Tri sb ICsy duoc dinh lugng dua trén mirc d¢ phosphoryl
héa cuia poly Glu-Tyr (Sigma-Aldrich, # P0275) duoc bao (0,01mg/giéng) trén cac vi dia
96 giéng (R&D systems, # DY990). Phan g dugc thuc hién trong dung dich 50uL chia
50mm HEPES (d¢ pH=7,5), 10mm MnCl,, 10mm MgCl,, 0,5mm DTT, Na;VO, 100uM,
5uM ATP (Cell Signaling Technology, # 9804) va cac ndng d6 pha loing khac nhau cia
cac hop chit cu thé. Phan Gng kéo dai trong 25 phit & nhiét do 30°C. Sau khi phan tng
hoan thanh, cic thanh phan chira trong cic dia dugc loai bo. Sau d6 cac dia duoc ria
bang TBS-T (250uL/giéng, 5x), sau d6 phu 1én bang TBS-T chita 1% BSA trong 2 gid.
Céc thanh phan chia trong cac dia dugc loai bd, sau d6 100uL (mdi giéng) khang thé
khéang-phospho-tyrosin danh déu peroxidaza (Sigma, # A5964) pha lodng (1:60.000)
trong BSA chita 1% TBS-T dugc bd sung vao va 1 trong 1 gid. Cac dia duoc rira bing
TBS-T (250uL/giéng, 5x), sau d6 nhuém mau bang cach sir dung 100pL (ty 16 hdn hop
bang 1:1) chira H,0, va tetrametylbenzidin (R&D Systems, # DY999). Phan tng dugc
dimg lai trong vai phut bang 100uL H,SO, 2N. Mat dd quang dugc do ngay lap tic bing
méy doc vi dia & budc séng 450nm va hiéu chinh & buéc séng 540nm. Cac tri s6 ICs,
dugc tinh toan bang phan mém GraphPad Prism. Khoang tuyén tinh (tirc 13, khoang thoi
gian trong d6 ty 18 phan lai twong duwong véi tc d6 ban diu) duoc xac dinh dbi véi
kinaza va xac dinh trj s& ICs, trong khoang nay.

Wang, X., et al. Potent and selective inhibitors of the Met [hepatocyte growth
factor/scatter factor (HGF/SF) receptor] tyrosine kinase block HGF/SF-induced tumor
cell growth and invasion. Mol. Cancer Ther. 2003, 2(11):1085-1092.

Calic, M., et al. Flavonoids as inhibitors of Lck and Fyn kinases. Croatica
Chemica ACTA. 2005, 78(3):367-374.

Nbng dd ICs, ctia mot s6 hop chit theo sang ché duoc thé hién trong bang sau.
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) h-Met 'IC50
Vidu (nM)
1 <500
2 <500
3 <500
4 <500
5 <500
6 <500
7 <500
8 <500
9 <500
10 <500
11 <500
12 <500
13 <500
14 <500
15 <500
16 <3000
17 <500
18 <500
19 <500
20 <500
21 <500
22 <500
23 <500
24 <500
25 <500
26 <500
27 <500
28 <500
29 <500
30 <500
31 <500
32 <500
33 <500
34 <500
35 <500
36 <500
37 <500
38 <500
39 <500
40 <500
41 . <500
42 <500
43 <500
44 <500
45 <500
46 <500
47 <500
48 <500
49 <500
50 <500

51 <500
52 <500
53 <500
54 <500
55 <500
56 <500
57 <500
58 <500
59 <500
60 <500
61 <500
62 <500
63 <500
64 <500
65 <500
66 <500
67 <500
68 <500
69 <500
70 <500
71 <500
72 <500
73 <500
74 <500
75 <500
- 76 <500
77 <500
78 <500
79 <500
80 <500
81 <2000
82 <500
83 . <500
84 <500
85 <500
86 <500
87 <500
88 <500
89 <3000
90 <500
91 <500
92 <500
93 <500
94 <500
95 <500
96 <500
97 <500
98 <500
99 <500
100 <500
101 <500
102 <500

103 <500
104 <500
105 <500
106 <500
107 <500
108 <500
109 <500
110 <500
111 <500
112 <500
113 <500
114 <500
115 <500
116 <500
117 <500
118 <500
119 <500
120 <500
121 <500
122 <500
123 <500
124 <500
125 <500
126 <500
127 <500
128 <500
129 <500
130 <500
131 <500
132 <500
133 <500
134 <500
135 <500
136 <500
137 <500
138 <500
139 <500
140 <500
141 <500
142 - <500
143 <500
144 <500
145 <500
146 <500
147 <500
148 <500
149 <500
150 <500
151 <500
152 <500
153 <500
154 <500
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155 <500
156 <500
157 <500
158 <500
159 <500
160 <500
161 <500
162 <500
163 <500
164 <500
165 <500
166 <500
167 <500
168 <500
169 <500
170 <500
171 <500
172 <500
173 <500
174 <500
175 <500
176 <500
177 <500
178 <500
179 <500
180 <500
181 <500
182 <500
183 <500
184 <500
185 <500
186 <500
187 <500
188 <500
189 <500
190 <500
191 <500
192 <500
193 <500
194 <500
195 <500
196 <500
197 <500
198 <500
199 <500
200 <500
201 <500
202 <500
203 <500
204 <500
205 <500
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ViduB
Thir nghiém tang sinh/séng s6t té bao

Cac dong té bao biéu hién bénh ung thu & ngudi khac nhau (da day SNU-1 va
SUN-5, phéi A549 va NCI-H441, u nguyén bao dém U-87, truc trang HT-29, than 786-
O, tuyén tuy PC-3) do American Type Culture Collection cung cép dugc bao quan theo
cach théng thuong trong moéi trudng nudi cdy va céc diéu kién khuyén céo bdi ATCC.
Mit @6 t€ bao tdi uu trong thir nghiém ting sinh/séng sét té bao ¢ thé duge xac dinh
trude dbi véi cac dong té bao riéng. Cac hop chat duge sang loc theo kha ning cia chiing
{rc ché su tang sinh/séng s6t té bao, va cac tri sb ICs duoc x4c dinh. Duéi day la cac quy
trinh mAu dbi voi thir nghiém ting sinh/séng s6t t& bao SNU-5 va SNU-1. Cac té bao
SNU-5 va SNU-1 duoc ciy vao trong cc dia nudi cdy té bao 96 giéng véi ndng do 4000
té bao/giéng va 2000 té bao/giéng 1an luot trong méi trudng thich hop chira 2% FBS va
bd sung thém cac ndng d6 pha lodng theo diy cta cac hop chét cu thé trong thé tich cudi
cing 14 100uL/giéng. Sau khi 1 72 gid, 24uL chit phan ting CellTiter 96® AQueous One
Solution (Promega, # G3581) dugc bd sung vao mdi giéng (ndng d6 cudi = 333pg/mL),
va cac dia dugc U thém trong 2 gid trong thiét bi & 37°C. Mat do quang dugc do trong
khoang tuyén tinh bing méy doc vi dia & budc séng 490nm va hiéu chinh & budc séng
650nm. Cac tri s6 ICsy duge tinh toan béng phfin mém GraphPad Prism. Péi voi thir
nghiém ting sinh st dung té bao A549, NCI-H441, U-87, HT-29, 786-0 va PC-3, diu
tién céc té bao nay duoc dé doi trong 48 gior trong diéu kién it huyét thanh (FBS 0,1-0,5%
trong méi truong nudi ciy thich hop), sau d6 duge xir Iy voi cac ndng d6 khac nhau cia
cac hop chit trong 2 gio. Sau khi cac té bao duoc xir Iy v6i HGF (50 ng/mL) (R&D, #
294-HGN) trong 24 gid, chét phan ung CellTiter 96® AQueous One Solution duoc bd
sung vao va cac dia dugc @ trong 2 gid. Cac két qua duoc ghi lai bing thiét bi doc dia.

Céc hop chét c6 tri sb iC5O béng hodc nhé hon 10uM duge xem 1a c6 hoat tinh.
ViduC
Thir nghiém phosphoryl hoa c-Met dua trén té bao

Hiéu qua tc ché ctia hop chét 1én sy phosphoryl héa c-Met & cac dong té bio lién
quan (da day SNU-5, A549 va phdi NCI-H441, u nguyén bao dém U-87, truc trang HT-
29, than 786-0 kidney va dong té bao ung thu tuyén tuy PC-3 va dong té bao HUVEC)

c6 thé dugc ude luong bang cach sir dung phan tich thim tach mién dich va thir nghiém
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phosphoryl héa c-Met dua trén ELISA. Céc té bao duoc ting truéng trong mdi trudng
nudi cdy thich hop va xir Iy véi céc ndng d6 khac nhau clia cac hop chét cu thé. Pbi véi
té bao SNU-5, HT-29, 786-0, cac té bao niy dugc ting truowngr trong mdi trudng thich
hop duge bd sung 0,2% hoidc 2% FBS va xir Iy vdi cac hop chit trong 3-4 gid. Toan bd
dich chiét protein té bao dugc diéu ché bang cach sir dung chat phan tng va quy trinh (#
FNNO0O11) c6 dugc tir Biosource International véi cac diéu chinh nhe. Cu thé, cac dich
chiét protein dugc diéu ché bang cach @ trong cac dém ly gidi voi chét we ché proteaza va
phosphataza [SO0mm HEPES (d6 pH=7,5), NaCl 100mm, MgCl, 1,5mm, Glyxerol 10%,
Triton X-100 1%, natri orthovanadat Imm, Imm natri florua, aprotinin (2 pg/mL),
leupeptin (2 pg/mL), pepstatin A (2 pg/mL), va phenylmetylsulfonyl florua (1mM)] &
nhiét d6 4°C. Céc dich chiét protein duoc 1am sach cac manh vun té bao bang cach ly tim
& 14,000 x g trong 20 phut. Pbi vai té bao A549, H441, U-87 va PC-3, cac té bao 1a
huyét thanh (FBS 0,2%) bi bé d6i trong it nhit 24 gid, sau d6 duogc tién xt 1y vdi cac
ndng do khac nhau ctia cac hop chét trong 1 gior. Toan bod cac dich chiét té bao duoc didu

ché sau khi cac té bao dugc xir Iy véi HGF (50ng/mL) trong 10 phiit.
Phan tich thdm tach mién dich

Khang thé lién quan c6 ban trén thi trudng: cac khang thé da dong cua thd bao
gdbm c-Met khang ngudi (Santa Cruz Biotechnology, # sc-161) va khang-c-Met-
phosphoryl héa (Biosource International, pY1230/4/5 va pY1003). Pé thdm tach mién
dich, 10-20png dich chiét protein tir cac diéu kién xir 1y cu thé duoc duoc phan tich bang .
cach dién di trén gel SDS-PAGE 10%, va dién thAm dém mang nitroxenluloza (hodc
PVDF). Mang nay duoc duge phong bé trong dung dich PBS chira 3% sua va 0,1%
Tween-20 trong 1 gid, sau d6 0 véi khang thé khang-c-Met so cp trong dung dich pha
trong 1 gid. Sau 3 14n rira, mang nay dugc @ voi khang thé tht cdp duoc lién hop véi
peroxitdaza cua cay cdai ngua thich hop trong 1 gid. Sau lan rira cudi cung, vét thim tach
dugc @ voi chat phan tng phat hién phat quang héa hoc trong 5 phiit va boc 16 trén phim
tia X. Cac anh dugc chup, dinh lugng va hiéu chinh véi toan bd c-Met, va cac tri sb ICs,
duoc tinh todn. Céc hop chat c6 tri s6 ICs, bang hodc nhé hon 10uM dugc coi 13 ¢6 hoat
tinh.

ELISA
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Dich chiét protein t& bao duoc phan tich bing cach st dung kit ELISA phospho-c-
Met ngudi theo huéng dén ciia nha san xuit R&D Systems, #DYC2480). Cac lugng tbi
wu cta dich chiét protein dugc x4c dinh trudce dbi voi mbi dong té bao cu thé. Cu thé, d6i
~ v6i thir nghiém nay, cac luong thich hop ctia dich chiét protein dugc bit gitt béi khang
thé c-Met khang ngudi bt giir trong 2 gid trong vi dia 96 giéng. Sau khi rira sach, khing
thé phat hién (khang thé khang-phospho-tyrosin lién hop HRP) dugc bd sung va 1 trong 2
gid. Sau khi rira tiép, 100pL dung dich co chét (ty 18 hdn hop bang 1:1 ctia H,0, va
tetrametylbenzidin) dugc bd sung vao mdi giéng va phan tmg duoc dimg lai bang H,SO,
2N trong khoang thoi gian thich hop trong qué trinh ting mau. Mit do quang dugc do
trong khoang tuyén tinh bang may doc vi dia & budc song 450nm va hiéu chinh & bude
séng 540nm. Céc tri s& ICsy duoc tinh toan bing phin mém GraphPad Prism. Cac hop
chét c6 tri s6 ICs, bang hodc nhd hon 10pM duge coi 13 ¢ hoat tinh.
Céc cai bién khac nhau theo sang ché, ngoai céc cai bién theo sang ché, sé & ring
v6i ngudi ¢ hiéu biét trung binh trong linh vuc ndy tir phdn mé ta néu trén. CAc cai bién
| nay ciling ndm trong pham vi yéu ciu bao ho. Mai tai liéu tham khao, bao gdm tét cé cac

patent, don patent, va cong bd, duoc két hop vao sang ché béng cach vién dan.
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YEU CAU BAO HO
1. Hop chét ¢6 cong thic I

L'—cy!

hodc mubi dugc dung cua no, trong do:
A1aCR*:
Cy' 13 heteroaryl, ty ¥ duoc thé bang 1, 2, 3, 4, hoic 5 nhém -W-X-Y-Z;

Cy” 1a aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl, m&i nhém nay tuy ¥
duoc thé béng 1,2,3,4,hodac 5 nhém -W’-X’-Y’-Z’;

L' 1a (CR'R’),, (CR'R’),-(xycloalkylen)-(CR'R’),, (CR'R’),-(arylen)-(CR'R’),,
(CR'R’ )p-( heteroxycloalkylen)-(CR'R’ )g> (CR'R’ )p-(he’[eroarylen)-(CR"'R5 )g>
(CR'R’),0(CR'RY),, (CR'R’),S(CR'RY),, (CR*R’),C(0)(CR'R’),,
(CR'R’),C(O)NR*(CR'R’);,  (CR'R’),C(0)O(CR'R’),,  (CR'R’),0C(0)(CR'R’),
(CR*R),0C(O)NR(CR'R’),, (CR'R’),NR*(CR'R’),, (CR'R’),NR°C(O)NR’(CR'R’),,
(CR*R%),S(0)(CR'R),, (CR'R’),S(O)NR’(CR'R’),, (CR'R’),S(0),(CR*R’),, hoic
(CR'R’ )pS(O)zNR6( CR4R5)q, trong d6 xycloalkylen, arylen, heteroxycloalkylen, hodc
heteroarylen nay tiy ¥ duoc thé bang 1, 2, hodc 3 phin tir thé doc 1ap dugc chon tir Cy’,
halo, Cy¢ alkyl, C,4 alkenyl, C, alkynyl, C; haloalkyl, halosulfanyl, CN, NO,, N3,
OR? SR? C(O)R, C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRR?, NRR?, NR°C(O)R",
NR°C(O)NRRY, NR°C(O)OR? C(=NR®)NRR?, NRC(=NR®NRRY, P(R),, P(OR),,
P(O)RR’, P(O)OROR’, S(O)R®, S(O)NRR?, S(0),R®, NR°S(O),R”, va S(O),NR°R%:

L? Ia (CR'R®), (CR'R®)-(xycloalkylen)-(CR'R®), (CR'R®)s-(arylen)-(CR'R®),
(CR'R®).~(heteroxycloalkylen)-(CR'R®), (CR'R®)-(heteroarylen)-(CR'R®),
(CR'R®),0(CR'R®), (CR'R¥)S(CR'RY), (CR'R®),C(0O)(CR'RY),
(CR'R®),C(O)NR’(CRR®), (CR'R®),C(O)O(CR'R®), (CR'R®);0C(0)(CR'R®),
(CR'R}OC(0)NR’(CR'RY),, (CR'R®)NR’(CR'R®), (CR'R®*)NR’C(O)NR’(CR'R®),
(CR'R®S(0)(CR'R®),  (CR'R®)S(O)NR’(CR®R®), (CR'R®);S(0)»(CR'R®),, hoic
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(CR'R®),S(0),NR’(CR'R®),, trong d6 xycloalkylen, arylen, heteroxycloalkylen, hoic
heteroarylen nay tuy y duoc thé bﬁng 1, 2, hoac 3 phﬁn tr thé doc 1ap dugc chon tir Cy4,
halo, Ci¢ alkyl, C,¢ alkenyl, C,¢ alkynyl, Cy¢ haloalkyl, halosulfanyl, CN, NO,, N3,
OR®, SR*, C(O)R™, C(O)NR®R¥, C(0O)OR™, OC(O)R", OC(O)NR®'RY, NR'R?,
NRC(O)R”, NR®'C(O)NR*'RY, NR®'C(0)OR™, C(=NR&NR'RY,
NRYC(E=NREONRYRY,  PR™),, P(OR®),, P(ORTR", P(O)ORT OR" S(O)R",
S(O)NR'RY, S(0),R™, NR“'S(0),R™, va S(0O),NR'R®;’

R' 14 H hodc -W”’-X-Y’-Z"’;

R? 12 H, halo, C,¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, C_¢ haloalkyl, CN, NO,, ORA,
SR*, C(O)R®, C(O)NRCRP, C(O)OR™, OC(O)R®, OC(O)NRR®, NR°RP, NR°C(O)R®,
NRCC(O)NRRP, NRCC(O)OR®, S(O)R®, S(O)NRRP, S(0),R®, NR“S(0),R®, hoic
S(O),NRR®;

R® 1a H, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl, halo, Ci4 alkyl, Cyg
alkenyl, C,¢ alkynyl, C, haloalkyl, CN, NO, OR” SR* C(O)R®, C(O)NRR",
C(O)OR®, OC(O)R®, OC(O)NRRP, NRCRP, NREC(O)R®, NRCC(O)NRR®,
NREC(0)OR*, S(O)RE, S(O)NRCRP, S(0),R®, NRS(0),R®, va S(0),NRR®; trong d6
said xycloalkyl, aryl, heteroxycloalkyl, heteroaryl, hoic C alkyl tiy ¥ dugc thé bang 1,
2, hodc 3 phin tir thé doc 14p dwoc chon tir Cy’, halo, Cy alkyl, Cy¢ alkenyl, C,g
alkynyl, Cy6 haioalkyl, halosulfanyl, CN, NO,, N5, OR*, SR*, C(O)R", C(O)NR*'RY,
C(0)ORY, OC(O)R™, OC(O)NR®RY, NRRY, NRYC(O)R™, NR®'C(O)NR'R",
NR'C(0)OR™, C(=NR®NRRY, NR'C(=NR®NR'RY, P(R™),, P(OR"),, P(O)R*'R",
P(O)OR®'OR™, S(O)R™, S(O)NR®'RY, S(0),R”!, NR'S(0),R”, va S(0),NR*'R;

hodic R? va -L*-Cy” dugc lién két voi nhau dé tao thanh nhém cé cong thirc:
O
N/LZ?,

trong d6 vong B 13 vong aryl dung hop hodc vong heteroaryl dung hop, mdi vong
ndy tiy ¥ dugc thé bang 1, 2, hodc 3 nhém -W’-X’-Y’-Z’;
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R* va R’ doc 1ap dugc chon tir H, halo, OH, C, alkyl, C,¢ alkenyl, C,¢ alkynyl,
C1.6 alkoxy, alkoxyalkyl, xyanoalkyl, heteroxycloalkyl, xycloalkyl, Cy_ haloalkyl, CN, va

hodc R* va R’ cling vé6i nguyén tir C gan két véi chung tao thanh vong xycloalkyl
hoic vong heteroxycloalkyl 3, 4, 5, 6, hodc 7 canh, mdi vong nay tity ¥ duge thé bing 1,
2, hodc 3 phén tir thé doc 1ap dwugce chon tir halo, OH, C,¢ alkyl, Cy4 alkenyl, Cyg
alkynyl, Cis alkoxy, alkoxyalkyl, xyanoalkyl, heteroxycloalkyl, Xycloélkyl, Cis
haloalkyl, CN, va NO,;

R® 13 H, C, alkyl, C,.6 alkenyl, hodc C,_¢ alkynyl;

R’ va R® doc 1ap duoc chon tir H, halo, OH, Cy alkyl, C,¢ alkenyl, C,.¢ alkynyl,
C1.6 alkoxy, Cy_¢ haloalkyl, CN, va NOy;

hodc R’ va R® cing v6i nguyén tir C gin két v6i chung tao thanh vong xycloalkyl
hodc vong heteroxycloalkyl 3, 4, 5, 6, hodc 7 canh, mdi vong ndy tiy ¥ dugc thé bang 1,
2, hodac 3 ph'?m tir thé doc 1ap duoc chon tur halo, OH, C,¢ alkyl, C,¢ alkenyl, C,g
alkynyl, C,_ alkoxy, C;¢ haloalkyl, CN, va NO,;

R’ 13 H, C, alkyl, C,.¢ alkenyl, hodc C, alkynyl;

W, W’, va W’ doc lap Véng mat hoac doc 1ap duogc chon tir Cy¢ alkylen, C,
alkenylen, C,4 alkynylen, O, S, NR" CO, COO, CONR" SO, SO, SONR" vi
NRhCONRi, trong d6 mbi nhém C, alkylen, C,.¢ alkenylen, va C,¢ alkynylen nay tiy ¥
duoc thé b%ng 1, 2 hodc 3 phén tir thé doc lap duge chon tir halo, Ci4 alkyl, Cg
haloalkyl, OH, C;_ alkoxy, Ci_¢ haloalkoxy, amino, Cy_¢ alkylamino, va C, g dialkylamino;

X, X’, va X** doc 1ap Véng mat hodc doc 1dp duogc chon tir C, g alkylen, Cos
alkenylen, C,¢ alkynylen, arylen, xycloalkylen, heteroarylen, va heteroxycloalkylen,
trong d6 mdi nhém C,¢ alkylen, C,4 alkenylen, C, alkynylen, arylen, xycloalkylen,
heteroarylen, va heteroxycloalkylen nay tiy ¥ duoc thé bang 1, 2 hodc 3 phéan tir thé doc
1ap dugc chon tir halo, CN, NO,, OH, C,4 alkyl, C,¢ haloalkyl, C, s alkoxyalkyl, C;
alkoxy, Cj haloalkoxy, C,s alkoxyalkoxy, xycloalkyl, heteroxycloalkyl, C(O)OR,
C(O)NR"R!, amino, C;_¢ alkylamino, va C,_s dialkylamino;

Y, Y’, va Y’ doc lap Véng mat hodc ddc 1dp duogc chon tir C,¢ alkylen, Cyq
alkenylen, C,¢ alkynylen, O, S, NR", CO, COO, CONR", SO, SO, SONR", va

-187-



29706

NRP"CONR/, trong d6 mdi nhom C,_¢ alkylen, C,.¢ alkenylen, va Cy4 alkynylen nay tuy ¥
duge thé bang 1, 2 hodc 3 phan ti thé doc 1ap duoc chon tir halo, C,¢ alkyl, C;

halbalkyl, OH, C,alkoxy, C;_¢haloalkoxy, amino, Cy_¢ alkylamino, va C,_g dialkylamino;

Z,7’,vaZ” doc lap dugc chon tur H, halo, C,¢ alkyl, C,¢ alkenyl, C,4 alkynyl,
Cpe haloalkyl, halosulfanyl, CN, NO,, N;, OR®, SR¥, C(O)R®%, C(O)NR“R%
C(O)OR®, OC(O)R™, OC(O)NR“R¥ NR“R¥ NR“C(O)R™, NR“C(O)NR“R®,
NR2C(0)ORZ, C(=NRONRZREZ, NRZC(=NRENRZRZ, P(R?),, P(OR®),, P(O)RR,
P(O)OR®OR?, S(O)R™, S(O)NR“R¥, S(0),R™, NR“S(0),R", S(0),NR“R® aryl,
xycloalkyl, heteroaryl, va heteroxycloalkyl, trong d6 Cy_4 alkyl, C,¢ alkenyl, C, ¢ alkynyl,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl ndy tiy y duoc thé bang 1, 2, 3, 4 hodc 5
phé“xn tr thé doc 1ap dugc chon tur halo, Cy4 alkyl, C,4 alkenyl, C,¢ alkynyl, C;
haloalkyl, halosulfanyl, CN, NO,, N5, OR®, SR®, C(O)R", C(O)NR“R®, C(O)OR?,
OC(0)R”, OC(O)NR“R¥, NR“R%, NR®C(O)R™, NR“C(0)NR*R®, NR®C(O)OR™,
C(=NR®NR“R¥, NRPC(=NRENR“RY, P(R?),, P(OR*),, P(O)R“R", P(0)OR*OR",
S(O)R™, S(O)NRZR¥, S(0),R"™, NR?S(0),R?, va S(O),NR“*R%;

trong d6 hai nhém -W-X-Y-Z lién k&, cting v6i cic nguyén tir gin két vdi ching,
tuy v tao thanh vong xycloalkyl dung hop 4-20 canh hodc vong heteroxycloalkyl dung
- hop 4-20 canh, mdi vong nay tiy ¥ dugc thé bang 1, 2, hoic 3 phan tir thé doc 1ap duge
chon tir halo, C, ¢ alkyl, C,¢ alkenyl, C,. alkynyl, C;_¢ haloalkyl, halosulfanyl, CN, NO,,
OR®, SR®, C(O)R™, C(O)NRZRE, C(O)OR®, OC(O)R”, OC(O)NR®R®, NRZR®,
NR®C(0)R”, NR“C(O)NR“R®, NR®C(0)OR?, C(=NR®NR“R®,
NREC(=NR&NR“R®, S(O)R”, S(O)NRZR®, S(0),R", NRZS(0),R”, S(O),NR®R®,
aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl;

trong d6 hai nhom -W’-X’-Y’-7Z’ lién k&, cung véi cac nguyén tir gin két véi
chung, tuy y tao thanh vong xycloalkyl dung hop 4-20 canh hdaflc vong heteroxycloalkyl
dung hgp 4-20 canh, mdi vong ndy tiy ¥ duoc thé béng 1, 2, hoac 3 phﬁn ttr thé doc 1ap
dugc chon tir halo, C, alkyl, C,¢ alkenyl, C,¢ alkynyl, C,.¢ haloalkyl, halosulfanyl, CN,
NO,, OR®, SR® C(O)R™, C(ONR®R®, C(0)OR®, OC(O)R”, OC(O)NR“R®,
NRERE,  NRZC(OR”, NRPC(ONR®R®, NRZC(O)OR®, C(=NR{NRZR®,
NRZC(=NRENRZR®, S(O)R™, S(O)NR“R®, S(0),R”, NR®S(0),R™, S(O),NR“R®,
aryl, xycloalkyl, heteroaryl, va heteroxyclbalkyl;
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Cy’, Cy', va Cy doc lap duoc chon tir aryl, xycloalkyl, heteroaryl, va
heteorxycloalkyl, mdi nhém nay tity y dugc thé bang 1, 2, 3, 4, or 5 phan tir thé doc 1ap
dugc chon tir halo, Cy¢ alkyl, C,4 alkenyl, C, 4 alkynyl, C,_ haloalkyl, halosulfanyl, CN,
NO,, N;, OR*, SR*, C(O)R™, C(ONR“R¥, C(O)OR™, OC(O)R™, OC(O)NR*R%,
NR“R¥,  NR¥C(O)R™, NR®C(ONR“R¥, NR®“C(O)OR*, C(=NR{NR*R%,
NR®C(=NRONR*RY, "P(R™), P(OR", P(OR*R" P(O)OR*OR", SOR™,
S(O)NR“R*, S(0),R™, NR*S(0),R™, va S(O),NR**R*;

R* 14 H, C,4 alkyl, C,4 alkenyl, C,4 alkynyl, xycloalkyl, heteroxycloalkyl, aryl,
hodc heteroaryl trong dé6 C,4 alkyl, C,y4 éllkenyl, Cy4 alkynyl, xycloalkyl,
heteroxycloalkyl, aryl hodc heteroaryl nay tity ¥ duoc thé bang 1, 2, hodc 3 phin tir thé
ddc 1ap duoc chon tir OH, CN, amino, halo, va C;_4alkyl;

R®1a H, Cy4 alkyl, C,4 alkenyl, C,4 alkynyl, xycloalkjl, heteroxycloalkyl, aryl,
hodc heteroaryl trong d6 C,4 alkyl, C,, alkenyl, hoac 'C2_4 alkynyl, xycloalkyl,
heteroxycloalkyl, aryl, hodc heteroaryl nay tiy ¥ dugc thé bang 1, 2, hodc 3 phan tir thé
ddc 1ap dugc chon tr OH, CN, amino, halo, va C,_4 alkyl;

R¢vaRP ddc 1ap duoc chon tr H, Cy4 alkyl, C,_4 alkenyl, hodc C,_4 alkynyl, trong
dé Cy4 alkyl, C,4 alkenyl, hodc C,_4 alkynyl nay tuy y dugce thé br?mg 1,2, hoac 3 phﬁn tr
thé doc 1ap dugc chon tir OH, CN, amino, halo, va Cy_4 alkyl;

hoic R® va R® cing voi nguyén t¢ N gin két v6i ching tao thanh vong
heteroxyéloalkyl hodc nhoém heteroaryl ¢6 4, 5, 6 hodc 7 canh, mdi vong ndy tuy ¥ dugc
thé béng 1, 2, hodc 3 phﬁn ttr thé doc 1ap dugc chon tr OH, CN, amino, halo, va C;4
alkyl;

R* R*, R?, R, va R* doc 18p dugc chon tir H, Cy alkyl, Cy6 haloalkyl, Cys
alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, va heteroxycloalkylalkyl, trong d6 C,, alkyl, Cys
haloalkyl, C,s alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, .heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hoic heteroxycloalkylalkyl nay tiiy ¥ dugc thé
bang 1, 2, hodc 3 phan tir thé doc 14p duoc chon tir OH, CN, amino, halo, C; alkyl, C;
alkoxy, Cy_¢haloalkyl, va C;_¢ haloalkoxy;

R®, R™, R*? R™, va R™ doc 1ap duoc chon tir H, C, alkyl, C, haloalkyl, C,4
alkenyl, C,¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
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heteroarylalkyl, xycloalkylalkyl, va heteroxycloalkylalkyl, trong d6 C,¢ alkyl, Ci¢
haloalkyl, C,¢ alkenyl, C,4 alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroérylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl ndy tiy ¥ duoc thé
bing 1, 2, hodc 3 phan tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C,_¢ alkyl, C,
alkoxy, Ci_¢ haloalkyl, va C,_¢ haloalkoxy; '

R® va RY doc lap dugce chon tr H, Cyy alkyl, Ci¢ haloalkyl, C,¢ alkenyl, C,
alkyﬁyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 C;o alkyl, Cis haloalkyl, C,¢
alkenyl, C,, alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2,
hodc 3 phén tir thé doc 1ap duoc chon tir OH, CN, amino, halo, C, alkyl, C,_¢ alkoxy, C,.
¢ haloalkyl, va C;_¢ haloalkoxy; ‘

hoic R® va RY cing v6i nguyén t¢ N gin két v6i chung tao thanh vong
heteroxycloalkyl hodc nhém heteroaryl ¢6 4, 5, 6 hoic 7 canh, mdi vong ndy tiy y duoc
thé bang 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir OH, CN, amino, halo, C; alkyl,
Cis alkoxy, Cy_¢ haloalkyl, va C,_¢ haloalkoxy;

R va R doc 1ap duge chon tir H, Cy alkyl, Cy¢ haloalkyl, C,¢ alkenyl, C,.¢
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyi, trong do Cyyo alkyl, Cy4 héloalkyl, Cos
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl ndy tiy ¥ duoc thé bang 1, 2,
hoac 3 ph?m tir thé doc 1ap duoc chon tir OH, CN, amino, halo, C, alkyl, C alkoxy, C;.
¢ haloalkyl, va C;_¢ haloalkoxy;

hodc R va RY cung véi nguyén t¢ N gin két v6i ching tao thanh vong
heteroxycloalkyl hodc nhém heteroaryl c6 4, 5, 6 hoac 7 canh, mdi vong nay tuy ¥ duoc
thé bing 1, 2, hoic 3 phén ttr thé doc 1ap dugc chon tr OH, CN, amino, halo, C_g alkyl,
Cis alkoxy, Cy_¢ haloalkyl, va C,_¢ haloalkoxy;

R va R¥ doc 1ap duoc chon tir H, Cy.1 alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, Cy.
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylxycloalkyl, arylheteroxycloalkyl,
arylheteroaryl, biaryl, heteroarylxycloalkyl, heteroarylheteroxycloalkyl, heteroarylaryl,
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va biheteroaryl, trong do ‘Cl—lO alkyl, C;¢ haloalkyl, C,4 alkenyl, C,¢4 alkynyl, aryl,
heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl,
heteroxycloalkylalkyl, arylxycloalkyl, arylheteroxycloalkyl, arylheteroaryl, biaryl,
heteroarylxycloalkyl, heteroarylheteroxycloalkyl, heteroarylaryl, va biheteroaryl nay tuy
v duoc thé ballng 1, 2, hoac 3 phén tr thé doc 18p duoc chon tir OH, CN, amino, halo, C;
alkyl, C;¢ alkoxy, C;, haloalkyl, C,;¢ haloalkoxy, hydroxyalkyl, xyanoalkyl, aryl,
heteroaryl, C(O)OR™, C(O)R™, S(O),R™, alkoxyalkyl, va alkoxyalkoxy;

hodc R va R? cing voi nguyén tr N gin két v6i ching tao thanh vong
heteroxycloalkyl hoic nhém heteroaryl ¢6 4, 5, 6 hodc 7 canh, mdi vong nay tiy ¥ dugc
thé bang 1, 2, hodc 3 phan ti thé doc 1ap dugc chon tir OH, CN, amino, halo, C; alkyl,
Ci alkoxy, Ci haloalkyl, C;¢ haloalkoxy, hydroxyalkyl, xyanoalkyl, aryl, heteroaryl,
C(O)OR™, C(O)R™, S(0),R™, alkoxyalkyl, va alkoxyalkoxy;

R® va R® doc 1ap duoc chon tir H, Cyyo alkyl, C haloalkyl, C,¢ alkenyl, C,.
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl, trong d6 C;;, alkyl, C;¢ haloalkyl, C,
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl nay tiy ¥ duoc thé bang 1, 2,
hodc 3 phﬁn tir thé doc 18p dugce chon tir OH, CN, amino, halo, C,alkyl, C,_¢alkoxy, C,.
¢ haloalkyl, va C;_g haloalkoxy;

hoic R® va R® cung v6i nguyén t¢ N gin két véi ching tao thanh vong
heteroxycloalkyl hodc nhom heteroaryl c6 4, 5, 6 hodc 7 canh, mdi vong ndy tiy ¥ duoc
thé bang 1, 2, hodc 3 phan tir thé doc 1ap duoc chon tir OH, CN, amino, halo, C; alkyl,
Cis alkoxy, C;_¢haloalkyl, va C,_¢ haloalkoxy;

R* va R% doc 1ap duge chon tir H, Cyo alkyl, Cy haloalkyl, C, alkenyl, C,.¢
alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkyialkyl hodc heteroxycloalkylalkyl, trong d6 C,., alkyl, C,¢ haloalkyl, C,¢
alkenyl, C,¢ alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl niy tiy ¥ dugc thé bang 1, 2,
hodc 3 phén tir thé doc 1ap dugc chon tir OH, CN, amino, halo, C,_¢alkyl, C,_¢alkoxy, C;.
¢ haloalkyl, va C,_¢ haloalkoxy;
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hoic R va R* cing véi nguyén tr N gin két voi ching tao thanh vong
heteroxycloalkyl hodc nhém heteroaryl c¢é 4, 5, 6 hodc 7 canh, mdi vong nay tiy y dugc
thé bang 1, 2, hodc 3 phén tir thé doc 1ap dwoc chon tir OH, CN, amino, halo, C,.¢ alkyl,
Ci.salkoxy, C,¢haloalkyl, va C,_¢haloalkoxy;

RS, R®, R, va R* doc 14p duoc chon tir H, Cy alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl,
(Ci6 alkoxy)-C, alkyl, C,4 alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, xycloalkylalkyl, heteroarylalkyl, va heteroxycloalkylalkyl;

Rf R™ R2Z vaRM doc 1ap duge chon tir H, C;¢ alkyl, C, haloalkyl, C,.4 alkenyl
C,.¢ alkynyl, aryl, xycloalkyl, heteroaryl, va heteroxycloalkyl;

R&1a H, CN, va NO;;
R"vaR! doc lap duge chon tir H va Cy4 alkyl;

R 1a H, Ci alkyl, Ci¢ haloalkyl, C,4 alkenyl, C,4 alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc
heteroxycloalkylalkyl;

m bing 0, 1, 2, 3, 4, 5, hoic 6;
p béng 0,1, 2, 3, hodc 4;

q bing 0, 1, 2, 3, hoic 4;
rbing 0, 1, 2, 3, 4, 5, hoic 6;
S béng 0,1,2,3,hodc4; va
tbang 0, 1, 2, 3, hoic 4,

v6i didu kién 13 khi A 1a CH, thi L' khong phai 13 CO hodc (CR'R®), trong d6 u
béng 1.

2. Hop chit theo diém 1, hodc mubi dugc dung ctia no, trong d6 A 1a CH.

3. Hop chét theo diém 1, hodc mubi duoc dung cta nd, trong d6 Cy' 13 quinonlinyl tiy y
duoc thé béng 1, 2, 3, 4, hodc 5 nhom -W-X-Y-Z.

4. Hop chit theo diém 1, hosic mudi dugc dung ctia né, trong d6 Cy' 14 quinolinyl.
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5. Hop chat theo diém 1, hoic mubi duge dung cua né, trong do Cy2 l1a aryl hodc

heteroaryl, mdi nhém nay tiy ¥ duoc thé béng 1,2, 3,4, hodac 5 nhom -W’-X’-Y’-Z’.

6. Hop chit theo diém 1, hoic mudi duogc dung cua no6, trong do Cy2 la aryl hodc
heteroaryl, mdi nhém nay tuy ¥ duoc thé bang 1, 2, 3, 4, hodc 5 nhém -W’-X°-Y*-Z’
trong d6 it nhat mot trong s6 cac nhom -W’-X’-Y’-Z’ nay 1a C(O)NRCZRdZ.v

- 7. Hop chét theo diém 1, hodc mubi dugc dung cia né,-trong do Cy* 14 aryl tay ¥ duoc
thé bang 1, 2, 3, 4, hodc 5 nhém -W’-X’-Y’-Z’.

8. Hop chit theo diém 1, hoic mudi dugc dung ciia n6, trong d6 Cy” 13 heteroaryl tiy ¥
dugc thé bang 1, 2, 3, 4, hodc 5 nhém -W’-X’-Y’-Z’.

9. Hop chit theo didm 1, hoic mudi dugc dung cua no, trong d6 L' 1a (CR'R’),,
(CR*R’),~(xycloalkylen)-(CR'R’),, (CR'R®),-(arylen)-(CR'R’),, (CR'R),-
(heteroxycloalkylen)-(CRR’),, (CR'R’),-(heteroarylen)-(CR'R%),, (CR'R’),0(CR'R?),
hoic (CR'R’ )pS(CR“R5 ) trong d6 xycloalkylen, arylen, heteroxycloalkylen, hodc
heteroarylen ndy tuy ¥ duoc thé bang 1, 2, hodc 3 phin tir thé ddc 1ap dugc chon tir Cy’,
halo, Ci¢ alkyl, C,4 alkenyl, C,4 alkynyl, C,¢ haloalkyl, halosulfanyl, CN, NO,, Nj,
OR?, SR?, C(O)R®, C(O)NR°R?, C(O)OR?, OC(O)R®, OC(O)NRRY, NR°R?, NR°C(O)R”,
NR°C(O)NR°R?, NR°C(0)OR?, C(=NRE)NRRY, NR°C(=NR®NRR’, P(Rf),, P(OR®),,
P(O)R°R’, P(O)OR°OR’, S(O)R®, S(O)NRRY, S(0),R®, NR°S(0),R®, va S(O),NR°R’.

10. Hop chéit theo diém 1, hoic mudi duoc dung cua nd, trong do L' 1a (CR4R5)m,
(CR*R’),-(xycloalkylen)-(CR*R’),, (CR*R’),-(arylen)-(CR'RY),, (CR'R’),-
(heteroxycloalkylen)—(CR4R5)q, hodc (CR4RS)p-(heteroarylen)-(CR4R5 )y trong do
xycloalkylen, arylen, heteroxycloalkylen, hodc heteroarylen nay tuy y dugc thé bang 1, 2,
hodc 3 phé“ln ttr thé doc 13p dugc chon tur Cy3 , halo, C, alkyl, C,¢ alkenyl, C,_¢ alkynyl,
C,.¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR?, SR?, C(O)R®, C(O)NR‘R’, C(O)OR?,
OC(O)R®, OC(O)NRéRd, NRRY, NR°C(O)R®, NR°C(O)NR°RY, NR°C(O)OR?
C(=NR®)NRRY, NR°C(=NR&NRRY, P(RY),, P(OR®),, P(O)RR’, P(O)OR°OR’, S(O)R”,
S(O)NRRY, S(0),R®, NR°S(0),R", v S(0),NR°RY.

11. Hop chét theo diém 1, hodc mudi duoc dung cia no, trong d6 L' 13 (CR'R),, hoic
(CR*R’),~(xycloalkylen)-(CR'R’), trong d6 xycloalkylen nay tuy ¥ duge thé bang 1, 2,
hodc 3 ph:?ln tr thé doc 1ap duogc chon tir Cy3, halo, C4 alkyl, C,¢ alkenyl, C,¢ alkynyl,
C. haloalkyl, halosulfanyl, CN, NO,, N;, OR? SR? C(O)R’, C(O)NRRY, C(O)OR?,
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OC(O)R®, OC(O)NR°RY, NRRY NR°C(O)R’, NR°C(O)NR‘RY, NR°C(O)OR?,
C(=NR®NRRY, NR°C(=NR&)NRRY, P(R),, P(OR®),, P(O)RR’, P(O)OR°OR’, S(O)R",
S(O)NRRY, S(0),R®, NR°S(0),R®, va S(0),NR°R.

12. Hop chit theo diém 1, hoic mudi dugc dung cda né, trong do L' 1a CH, hoic

CH,CH, hoic xycloalkylen.

13. Hop chfi_t theo diém 1, hodc mudi duoc dung cua nod, trong do L' 1a CH, hoic

xyclopropylen.

14. Hop chét theo diém 1, hoic mubi dugc dung ctia no, trong d6 L' 1a (CR4R5)p-
(xycloalkylen)-(CR'R’),, (CR'R’),-(arylen)-(CR'R’),, (CR'R’),-(heteroxycloalkylen)-
(CR'R’ )q» hodc (CR4R5)p-(heteroarylen)-(CR4R5)q, trong do xycloalkylen, arylen,
heteroxycloalkylen, hodc heteroarylen nay tiy y dugc thé bang 1, 2, hodc 3 phin tir thé
doc 18p dugc chon tir Cy3 , halo, C; alkyl, C,4 alkenyl, Cz_ﬁ.alkynyl, Ci.¢ haloalkyl,
halosulfanyl, CN, NO,, N;, OR® SR? C(O)R°, C(O)NR°R‘, C(O)OR® OC(O)R’,
OC(O)NRRY, NR°RY, NR°C(O)R®, NR°C(O)NRR‘, NR°C(O)OR’, C(=NR®)NRR’,
NR°C(=NR®NRRY, P(RY),, P(OR®), P(O)R°R’, P(O)OROR’, S(O)R®, S(O)NRR’,
S(0),R®, NR°S(O),R®, va S(0),NRR?.

15. Hop chét theo diém 1, hoic mubi dugc dung cia né, trong do L' 14 (CR4R5)p—
(xycloalkylen)-(CR'R’ )q trong d6 xycloalkylen nay tuy y dugc thé bang 1, 2, hodc 3 phin
tr thé doc lap dugc chon tur Cy3 , halo, Ci4 alkyl, C,¢ alkenyl, C,¢ alkynyl, C;,
haloalkyl, halosulfanyl, CN, NO,, N;, OR" SR% C(O)R®, C(O)NRRY, C(O)ORa,
OC(O)R’, OC(O)NRRY, NRRY, NR°C(O)R’, NRC(O)NRRY, NR°C(O)OR?,
C(=NR®NRRY, NR°C(=NR&NRRY, P(RY),, P(OR®),, P(O)RR’, P(O)OR°OR’, S(O)R”,
S(O)NR°RY, S(0),R®, NR°S(0),R®, va S(O),NRR.

16. Hop chét theo diém 1, trong'd6 hop chét nay dugc chon tir:
6-(4-flophenyl)-3-(4-metoxybenzyl)imidazo[ 1,2-a]pyrimidin;
6-(4-flophenyl)-3-(1-(4-metoxyphenyl)xyclopropyl)imidazo[1,2-a]pyrimidin;
6-(1-(6-(4-flophenyl)imidazo[ 1,2-a]pyrimidin-3-yl)xyclopropyl)quinolin;
2-flo-4-(3-[(4-metoxyphenyl)thio]imidazo[ 1,2-a]pyrimidin-6-yl)-N-

metylbenzamit;
2-clo-4-3-[(4-metoxyphenyl)thio]imidazo[ 1,2-a]pyrimidin-6-yl-N-metylbenzamit;
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2-flo-N-metyl-4-[ 3-(quinolin-6-ylthio)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit;
2-clo-N-metyl-4-[3-(quinolin-6-ylthio)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit;
3-(4-metoxyphenoxy)-6-(4-metyl-1H-pyrazol-1-yl)imidazo[ 1,2-a]pyrimidin;
6-(4-bromphenyl)-3 -(4;metoxyphenoxy)imidazo[ 1,2-a]pyrimidin;
2-clo-N-metyl-4-[3-(quinolin-6-yloxy)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit; -

2—ﬂo-N—mety1—4-[3-'(1—quinolin—6-ylxyclopropy1)imidazo[ 1,2-alpyrimidin-6-

yl]benzamit;
6-(4-bromphenyl)-3-[(4-metoxyphenyl)thio]imidazo[1,2-a]pyrimidin;

6-(1-{6-[3-flo-4-(1-metyl-2-oxo-2-pyrolidin-1-yletoxy)phenylJimidazo[1,2-
a]pyrimidin-3-yl}xyclopropyl)quinolin;

6-{1-[6-(1H-pyrazol-1-yl)imidazo[ 1,2-a]pyrimidin-3-yl]xyclopropyl} quinolin;

6-{1-[6-(4-metyl- lH-pyrazbl- 1-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin;

N,N-dimetyl-1-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-

pyrazole-4-carboxamit;

N-[1-(4-metyl-1,3-thiazol-2-yl)etyl]-1-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-pyrazole-4-carboxamit;

N-xyclohexyl-3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1 ,2-a]pyrimidin—6-r

carboxamit;

3-(1-quinolin-6-ylxyclopropyl)-N-(tetrahydrofuran-2-ylmetyl)imidazo[ 1,2-

a]pyrimidin-6-carboxamit;

N-xyclobutyl-4-[3-(1 —quinolin—6—y1xycldpr0pyl)imidazo[ 1,2-a]pyrimidin-6-

yl]benzamit;

6-(1-{6-[4-(azetidin-1-ylcarbonyl)phenyl]imidazo[ 1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;

N,N-dimetyl-4-[ 3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-

yl]benzamit;
4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-N-
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(tetrahydrofuran-2-ylmetyl)benzamit;
N-(1-benzylpyrolidin-3-yl)-N-metyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit;
N-(1-pyridin-2-ylpiperidin-4-yl1)-4-[ 3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl|benzamit;
N-(1-pyridin-2-yletyl)-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-
6-yl]benzamit;
6-{1-[6-(4-[(3S)-3-flopyrolidin-1-yl]carbonylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl} quinolin;
N-[1-(metoxymetyl)xyclobutyl]-4-[3-(1 -quinolin-6-ylxyclopropyl)imidazo[1,2-
- a]pyrimidin-6-yl|benzamit;
N-(1-pyridin-2-ylpyrolidin-3-yl)-4-[ 3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamit;
6-[1-(6-{4-[(3-pyridin-2-ylpyrolidin-1-yl)carbonyl|phenyl } imidazo[ 1,2-
a]pyrimidin-3-yl)xyclopropyl]quinolin;
6-{1-[6-(4-[(3S)-3-(pyridin-2-yloxy)pyrolidin-1-yl]carbonylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]xyclopropyl} quinolin;
N-[2-(pyridin-2-yloxy)etyl]-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit;
N-[1-metyl-2-(pyridin-2-yloxy)etyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]|benzamit;
N-(2-phenoxyetyl)-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamit;
N-(1S)-2,2-dimetyl-1-[ (metylamino)carbonyl]propyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit; A
N-(1S)-1-[(dimetylamino)carbonyl]-2,2-dimetylpropyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]|benzamit;
N-[(1S)-1-(azetidin-1-ylcarbonyl)-2,2-dimetylpropyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit;
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N-xyclopropyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzamit;

N-(pyridin-2-ylmetyl)-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl]benzamit;

N,N-dimetyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamit;

N-metyl-3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamit;

N-[(1S)-1-metyl-2-(metylamino)-2-oxoetyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit;

N-[(1R)-1-metyl-2-(metylamino)-2-oxoetyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit;

(3R)-1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzoyl}pyrolidin-3-carbonitril;

Metyl 4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-
2-yl}-piperazin-1-carboxylat;

6-[1-(6-{6-[4-(metylsulfonyl)piperazin-1-yl]pyridin-3-yl}imidazo[1,2-
a]pyrimidin-3-yl)xyclopropyl]quinolin;

N,N-dimetyl-4-{5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]pyridin-2-yl} piperazin-1-carboxamit;

N-(1S)-1-[(dimetylamino)carbonyl]-2-metylpropyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit;

N-1-[(dimetylamino)carbonyl]xyclobutyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamit;

N-[(1S)-1-(azetidin-1-ylcarbonyl)-2,2-dimetylpropyl]-5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit;

N-(1S)-2,2-dimetyl-1-[(metylamino)carbonyl]propyl-5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit;

N-(15)-1-[(Xyclopropylamino)carbonyl]-2,2-dimetylpropyl-5-[3-(1-quinolin-6-
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ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit;
N-[(1S)-2-(dimetylamino)-1-metyl-2-oxoetyl]-5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit;
N-[(1R)-2-(dimetylamino)-1-metyl-2-oxoetyl]-5-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-carboxamit;
6-(1-{6-[4-(2-Oxo0-2-pyrolidin-1-yletoxy)phenyl]imidazo[1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;
1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}xyclopropancarbonitril;
N,N-dimetyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzensulfonamit; |

Metyl 2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzylcarbamat;

N'-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzyl-
N,N-dimetylurea;

(BR)-1-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl}pyrolidin-3-ol;

6-(1-{6-[3-flo-4-(1H-pyrazol-1-ylmetyl)phenyl]imidazo[1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;

3-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzyl } -

1,3-oxazolidin-2-on;

6-{1-[6-(4-clo-1H-pyrazol-1-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl}quinolin;

6-{1-[6-(2-metyl-1,3-thiazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]xyclopropyl}quinolin;

6-{1-[6-(1,3-Thiazol-4-yl)imidazo[1,2-a]pyrimidin-3-yl|xyclopropyl}quinolin;

3-flo-N-metyl-4-[3-(1-quinolin-6-yIxyclopropyl)imidazo[1,2-a]pyrimidin-6-

yl]benzamit;
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(35)-1-{3-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzoyl } pyrolidin-3-ol;

2,5-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzamit;

2,5-diflo-4-[3-(1 -quinblin—6—ylxyclopropy1)imidazo [1,2-a]pyrimidin-6-
yl]benzamit;

N-xyclopropyl-2,5-diflo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl|benzamit; |

2,5-diflo-N-(trans-4-hydroxyxyclohexyl)-4-[ 3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]|benzamit; -

1-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl}pyrolidin-2-on; ‘

3-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl } -
1,3-oxazolidin-2-on;

Etyl 4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-1H-
pyrazol-1-yl}piperidin-1-carboxylat;

2-(4-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl}-1H-pyrazol-1-yl)-N,N-dimetylaxetamit;

5-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl } -
N-metylpyridin-2-carboxamit;

5-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl } -
N,N-dimetylpyridin-2-carboxamit;

6-(1-{6-[3-flo-4-(1-metyl-1H-pyrazol-4-yl)phenyl Jimidazo[ 1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;

6-(1-{6-[1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl Jimidazo[1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;

6-(1-{6-[1-(1-benzylpyrolidin-3-yl)-1H-pyrazol-4-yl]imidazo[1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;

6-{1-[6-(1-metyl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-
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yl]xyclopropyl} quinolin;

N, N-dimetyl-4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-
IH-pyrazol-1-yl}piperidin-1-carboxamit; 7

4-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1 ,2-a]pyrimjdin-6—y1] -1H-pyrazol-1-
yl}xyclohexanol;

{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-1H-pyrazol-1-
yl}axetonitril;

2-flo-N-(2-metoxy-1-metyletyl)-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
- a]pyrimidin-6-yl]benzamit;

6-{1-[6-(3-flo-4-[(3S)-3-flopyrolidin-1-yl]carbonylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]xyclopropyl } quinolin; '

2-flo-N-(pyridin-2-ylmetyl)-4-[3-(1-quinolin- 6—y1XycIopropyl)imidazo[ 1,2-
alpyrimidin-6-yl]benzamit;

2-flo-N-(1-pyridin-2-ylxyclopropyl)-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl |benzamit;

2-flo-N-(1-pyridin-2-ylpyrolidin-3-yl)-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit;.

2-flo-4-[3-(1 —quinolin—6—y1Xyclopr0py1)imidazo[ 1,2-a]pyrimidin-6-yl]-N-[(3R)-
tetrahydrofuran-3-yl|benzamit;

2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-N-
(tetrahydrofuran-2-ylmetyl)benzamit; -

N-xyclopropyl-2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzamit;

2-flo-N-[(1S)-1-(metoxymetyl)-2-metylpropyl]-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit;

2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl |benzamit;

2-flo-N-metyl-N-2-[metyl(pyridin-2-yl)amino]etyl-4-[ 3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1 ,2-a]pyrimidin—6—yl]benzaﬁ1it;
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2-clo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-

yl]benzamit;

2-clo-N-xyclopropyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl]benzamit;

2-clo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2- a]pyrumdm— 6-yl]-N-
_(tetrahydrofuran—3 -yl)benzamit;

2-clo-N-(1-pyridin-2-yletyl)-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamit;

6-(1-{6-[4-(azetidin-1-ylcarbonyl)-3-clophenyl]imidazo[1,2-a]pyrimidin-3-
yl}xyclopropyl)quinolin;

2-clo-N-(1-pyridin-2-ylpyrolidin-3-yl)-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit;

2-clo-N-[1-metyl-2-(pyridin-2-yloxy)etyl]-4-[ 3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit;

2-clo-N-(1S)-1-[(dimetylamino)carbonyl]-2-metylpropyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit;

2-xyclopropyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]isoindolin-1-on;

2-etyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl}isoindolin-
1-on;

2-(2-metoxy- 1-metyletyl)-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-ylJisoindolin-1-on;

2-(pyridin-2-ylmetyl)-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-
6-yl]isoindolin-1-on;

2-metyl-5-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]isoindolin-1-on;

N-etyl-1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]phenyl} xyclopropancarboxamit; '

N-(1-pyridin-2-yletyl)-1-{4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-
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a]pyrimidin-6-yl]phenyl } xyclopropancarboxamit;
N-[1-metyl-2-(pyridin-2-yloxy)etyl]-1-{4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|phenyl } xyclopropancarboxamit;
2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|phenyl } -
2-hydroxy-N-metylaxetamit;
2-{2-flo-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl } -
2-hydroxy-N,N-dimetylaxetamit; '
2,3-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamit;
6-diflo-N-metyl-4-[3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamit;
2-flo-N-metyl-4-[ 3-(1-quinolin-6-ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzensulfonamit;
N,N-dimetyl-2-{3-[3-(1-quinolin-6-ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-
1H-pyrazol-1-yl}axetamit;
N-[(1S)-1-(azetidin-1-ylcarbonyl)-2,2-dimetylpropyl]-2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamit; '
N-[2-(dimetylamino)-1-metyl-2-oxoetyl]-2-flo-4-[3-(1 -qﬁinolin—6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl |benzamit;
N-(2-azetidin-1-yl-1-metyl-2-oxoetyl)-2-flo-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzamit;
2-flo-N-2-[(3R)-3-metoxypyrolidin-1-yl]-1-metyl-2-oxoetyl-4-[3-(1-quinolin-6-
ylxyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamit;

hodc mudi dugc dung ciia chung.
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