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(57) Sang ché dé cap dén hop chat c6 cong thirc chung (1):
R R’
Z
N| ~
kN/ R’
.
trong do:

R! dén R? duoc xac dinh trong ban md ta, thich hop dé diéu tri bénh dugc mo ta boi sy
tang sinh t€ bao qua muc hodc bat thuong, dugc dung dé bao ché thude co dac tinh dugce dé
cap ¢ trén. Sang ché cling dé cap dén duoc pham chira cac hop chat nay.
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Linh vie ki thuit dwoc dé cip
Sang ché d& cap dén hop chét 5-alkynyl-pyrimidin c¢6 cong thirc (1):
R’ R’
FZ
N™
' l = 1
N R
M,
trong d6 cac nhém tir R! dén R3 dwoc x4c dinh trong cac didm yéu ciu bao hd va
ban mb ta, cic chit ddng phan ciia chiing, quy trinh diéu ché cac alkynyl-pyrimidin

nay dé dung l1am thubc va dugc phdm chira hop chit nay.

Tinh trang ky thuit ciia sang ché

Mbt s cac protein kinaza d3 dugc chimg minh 13 c4c phan tir dich thich hop dé
can thiép tri liéu theo cic chi dinh khéc nhau, vi du bénh ung thu va bénh viém va
bénh tw mién. Do ty 1¢ phan trdm ctia gen ¢6 lién quan dén sy tién trién cia bénh ung
thu dugc nhan biét 14 rit cao vi n6 ma héa cac kinaza, cic enzym nay 13 cac phén tir
dich hép dAn cho liéu phap tri liéu bénh ung thu cu thé.

Con duong phosphoinositit 3-kinaza (PI3K) dugc hoat héa trong phd rong clia
bénh ung thr & ngudi. Piéu nay c6 thé xay ra thong qua sw dot bién cta PI3K din dén
su hoat hoa ciia kinaza, hoic gian tiép théng qua sy bit hoat phosphotaza va chit wc
ché chit twong tu tensin (PTEN). Trong ¢4 hai trudng hop, su hoat hoa ting truyén tin
hiéu gay ra thic ddy su bién dbi cac té bao ca in vitro va in vivo. Trong tAng niy, ho
Pi3K ctia cac enzym va kinaza mTOR déng vai trd chii dao. Ho PI3K bao gbm 15 lipit
kinaza véi céc dic trung riéng biét clia co chat, kidu biéu hién va cac phuong thirc diéu
hoa. Chiing déng vai trd quan trong trong nhiéu quy trinh t& bao nhu vi du céc quy
trinh phat trién va biét hoéa t& bao, sy didu chinh bd khung t& bao thay dbi va sy diéu
hoa cac quy trinh van chuyén ndi bao. Trén co s& tinh dac hiéu cia ching in vitro véi
chc co chit phosphoinositit nhit dinh céc PI3-kinaza c6 thé duogc chia thanh céc loai
khéc nhau. DPich ctia djng vat c6 vi 1a rapamyxin (mTOR) 14 serin/threonin kinaza c6

lién quan dén lipit kinaza trong ho PI3-kinaza. N6 ton tai trong ca hai nhém, mTORC1
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va mTORC2, duoc diéu hoa cé phén biét, cé cac dic trung vé co chét phén biét, va dé
bi anh huéng khac nhau dén rapamyxin. Vai tro chinh cia mTOR trong diéu khién cac
con dudng tdn tai va phat trién trong t& bao chu yéu 1a quan tim dén su phat hién céc
chit tc ché mTOR lién két v6i vi tri ATP va do d6 hudéng dén ca mTORC2 va
mTORCI. Két qua 13, su e ché con dudng PI3K, cu thé 13 dugc trung gian théng qua
Pi3Ka va mTOR, xuét hién mot dich hép d&n méi d& trj liéu bénh ung thur.

5-Alkynyl-pyrimidin dwgc mé ta vi du duéi dang céc protein kinaza @c ché cac
hop chét trong W02006044823.

Tai liéu WO 2008/155140 boc 16 5-alkynyl-pyrimidin ding 1am chét trc ché Tie2
kinaza, ¢6 thé duoc sit dung dé didu tri ung thu. Céc hop chét dugc boc 10 trong WO
2008/155140 c6 gbc phenyl dugc thé & vi tri 2 trén vong pyrimidin.

Tai liéu WO 2006/103449 ciing m6 ta 5-alkynyl-pyrimidin ¢6 mdt nhém amino
trén vong pyrimidin. Céc hop chit nay c6 thé dugc ding 1am chit tc ché Tie2 kinaza
trong diéu tri ung thu.

Matulenko va ddng tac gia (Bioorganic&Medicinal Chemistry, 15, 2007, 1586-
1605) md ta 4-amino-5-aryl-6-aryletylpyrimidin ding 1am chét trc ché adenosin kinaza
ding cho céc chi dinh diéu tri hé than kinh trung wong (CNS).

Ban chit ky thuét ciia sang ché

Hién d3 bét ngd phat hién ring cic hop chét ¢ cong thirc chung (1), trong d6 céc
nhém tir R! dén R* c6 c4c nghia duoc chi ra duéi ddy, déng vai trd 1am céc chit e ché
kinaza. Cu thé 13, cic hop chit theo sang ché (e ché PI3Ka va mTOR kinaza. Do d6,
cac hop chét theo sang ché c6 thé dugc s dung vi du trong diéu tri cac bénh c6 lién
quan dén hoat tinh cta kinaza va dugc mo ta béi su ting sinh t& bao qué muc hodc bét
thuong, giéng nhu vi du bénh ung thu.

Muc dich ctia sing ché dé cap dén cac hop chét c6 cong thirc chung (1):

R? R’
Z
N
m/ 1
N R

™M,
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R? 13 mdt nhém dugc chon trong sb heteroxycloalkyl c6 tir 3 dén 8 canh, Cs
1oaryl va heteroaryl c6 tir 5 dén 12 canh, tity ¥ dugc thé bing mot hoic nhiéu R* giéng
hodc khéc nhau; va

R! 13 mot nhém duge chon trong sé Ce.10aryl va heteroaryl ¢ tir 5 dén 12 canh,
tlly y dwoc thé bang mot hozc nhidu RS gidng hodc khic nhau va

R? 13 mdt nhém duge chon trong s& hydro, Cialkyl, Cs.sxycloalkyl, heteroalkyl
c6 tir 3 dén 8 canh, heteroxycloalkyl c6 tir 3 dén 8 canh, —ORY, -NR'R"!, -SRY, —-CF3, —
CN, -NC va -NO, va mdi R* 1 mot nhém dugce chon trong s6 R? va R®;

va mdi R?* doc 14p v6i nhau 13 hydro hoic mot nhém dwgc chon trong )
Cirsalkyl, heteroalkyl c¢6 tr 2 dn 6 canh, Cichaloalkyl, Cs.ioxycloalkyl,
Csiexycloalkylalkyl, Ce.ioaryl, Cr.isarylalkyl, heteroaryl c6 tir 5 dén 12 canh,
heteroarylalkyl c¢6 tir 6 dn 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 dén 14 canh, R® tily ¥ dwoc thé bing mot hoic nhiéu R®
gidng hoic khac nhau va/hoic R%,

mdi R 13 nhém thich hop va ddc 14p vé6i nhau duge chon trong s6 =0, ORS¢, Ci.
shaloalkyloxy, —OCF3;, -OCHF,, =S, -SR¢, =NR¢, =NOR°¢, = °Rel,
=NN(R&C(O)NR°R®!, —-NR°R®!, —-ONR°R®!, -N(OR®)R®!, —-N(R&NR°R*!, halogen,
-CF3, -CN, -NC, —OCN, —SCN, -NO, —NO2, =N2, -N3, —S(O)R*, —S(O)ORS, -S(O)R®,
-S(0)20R®, —S(O)NRR®!, —S(O%NR°R®!, —-OS(O)R®, —OS(O):R¢, -0OS(0)0RS,
-OS(O)NRR®L,~OS(0):NR°R®, —C(O)R®, —C(O)OR®, —-C(O)SR®, -C(O)NRR®,
-C(O)N(R&NR°R!,

—C(O)N(R&)OR®, —-C(NR&NR°R®, —C(NOH)R®, -C(NOH)NR°R®!, -OC(O)R®, —
OC(O)OR®, —-OC(0O)SR¢®, —OC(O)NR°R®!, -OC(NR&NR°R®!, ~SC(O)R®, -SC(O)OR®, —
SC(O)NR°R®!, —SC(NR&NRR®!, -N(R&)C(O)R®, —N[C(O)R°][C(O)R*!],
-N(OR®)C(O)RS,

—N(R&)C(NR&HR®, -N(REN(REHC(O)R®, -N[C(O)R®INR°R®, -N(R&C(S)R®,
-N(R&)S(O)RS, -N(R&)S(O)ORS, -N(R&)S(0)2R®, ~N[S(0)2R°][S(O)2R"'],
-N(R&S(0)0R%,  -N(R&S(0)NR°R®!,  -N(R®¥)[S(O)2]2R°, -N(R&C(O)OR®,
-N(R&)C(O)SR¢, -N(R&)C(O)NRR®, ~N(R&)C(O)NRE'NRR®!, -
NREN(RENC(O)NRR, -N(R&)C(S)NRR®!, —[N(R&)C(0)]2R®, -N(R&)[C(0)]2R®, —
N{[C(O)LR}{[C(O)R*'},  -NRH[C(0)].OR®,  -NRH[C(O)LNRR, -
N{[C(0)]20R}{[C(0)].OR*"}, —N{[C(0).NRR'} {[C(O).NR*’R**},
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-[N(R#)C(O)]20R?, ~N(R®CNR#)OR,
-NRECINOH)R®, -N(R&C(NREHSR®, -N(R&)C(NREHNRR®!, -N(R®C(=N-
CN)NR°R®! va -N=C(R&)NR°R! va

mdi R¢, R, R, R va R** ddc 14p v6i nhau 13 hydro hoic nhém dugc chon
trong s& Cicalkyl, heteroalkyl c6 tir 2 dén 6 canh, Cishaloalkyl, Cs.ioxycloalkyl,
Cs-16xycloalkylalkyl, Ce.i0aryl, Cr.iearylalkyl, heteroaryl c6 tir 5 dén 12 canh,
heteroarylalkyl c6 tr 6 dén 18 canh, heteroxycloalkyl cé tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 dén 14 canh, RS, R R, R va R* tily v doc lap duoc
thé boi mot hoc nhidu RY gibng hodc khac nhau va/hodc R*, trong d6 R® cing véi Re
va/hodic R°! va/hoic R vi/hoic R hosic R cliing véi R c6 thé tao thanh gbc
heteroxyclalkyl c6 tir 3 dén 8 canh théng qua nguyén tir C-, N-, O- hodc S- chung, va

mdi R? 12 nhém thich hop va ddc 1ap véi nhau duge chon trong s6 =0, -OR¢, C1.
shaloalkyloxy, —OCF;, -OCHF2, =S, -SR®, =NR®, =NOR®, = eRel,
=NN(R&)C(O)NR°R®!, -NR°R®!, —ONR°R®!, -N(R#)NR°R®!, halogen, —CF3, —-CN,
-NC, -OCN, —SCN, -NO, -NO2, =N, -N3, —S(0)R®, —S(0)OR®, —S(0)2R¢, —S(0)20R®,
-S(O)NR°R®!, —S(0)NR°R®!, —OS(O)R®, —0S(0)2R®, —OS(0)0R®, —OS(O)NR°R*!,
-OS(0)2NR°R¢!, —C(O)R®, —C(O)OR?, —C(O)SR¢, ~C(O)NR°R®!, -C(O)N(R&)NR°R®!,
-C(O)N(R#)OR®, —-C(NR#)NR°R®!, —-C(NOH)R®, —-C(NOH)NR°R®!, —OC(O)RS,
-OC(0)OR®, —OC(0)SR®, —OC(O)NR°R®!, - OC(NR&)NR°R?!, —-SC(O)R?, -SC(O)OR?®,
-SC(O)NRR®!, —-SC(NR#)NR°R®, -NR#)C(O)R®, -N[C(O)R°][C(O)R®'] ,
-N(OR#)C(O)R®, -N(R#)C(NR#)R®, -N(R#)N(R)C(O)R®, -N[C(O)RZ]NRR®,
-N(R&)C(S)R®, -N(R#)S(O)R¢, —N(R&)S(O)OR® —N(R#)S(0):R®, -
N[S(0)2R?][S(0)2R®!], -N(R#)S(0)20R®, -N(R&)S(0):NR°R®!, -N(R#)[S(O)2]R¢, —
NR#)C(0O)OR®, -N(R#)C(O)SR®, -N(R&)C(O)NRR®!, —-N(R¥)C(O)NR&NR°R®!,
NRANRS)C(ONRR,  -NR#)C(S)NRR?,  —[NRZ)C(0)][NRZ)C(O)IR®,

—NR#)[C(O)]2R®, -N{[C(O)1R*} {[C(O)].R*"}, -N(R#)[C(0)]20R¢,
~N(R#)[C(O)]2NRR, -N{[C(O)]20R*}{[C(O)].OR"},
-N{[C(0)]2NR°R*'} {[C(O)].2NR*R**}, -[IN(R®)C(0)][N(R#*)C(O)]ORS,
~N(R#)C(NR#)OR, ~N(R®)C(NOH)R®, N(R#)C(NR#)SR,

NRZ)CNRE)NRR®!, -N(RZ)C(=N-CN)NRR®! v& -N=C(R&)NR°R®!
mdi Re, R, R, R va R doc lap voi nhau 13 hydro hoic nhém duoc chon

trong s6 Ciealkyl, heteroalkyl c6 tir 2 dn 6 canh, Cighaloalkyl, Cs.ioxycloalkyl,
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Cuiexycloalkylalkyl, Ce.ioaryl, Crisarylalkyl, heteroaryl ¢6 tir 5 dén 12 canh,
heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dn 14 canh va
heteroxycloalkylalkyl ¢6 tir 4 d&n 14 canh, trong d6 R cling véi R# va/hoic R®!
va/hosic R%2 va/hodc R hoic R cing véi R ¢6 thé tao thanh gbe heteroxyclalkyl c6
tir 3 dén 8 canh théng qua nguyén tir C-, N-, O- hodc S- chung, va trong d6 R¢, R¢!,
R, R va R** doc 14p tly ¥ duge thé bing mot hodc nhidu Rf gidng hodc khac nhau
va/hodc Re6, va

mdi Rf 1a mét nhém thich hop va trong mdi truomg hop doc 1ap véi nhau duge
chon trong s6 =0, —ORE, Cishaloalkyloxy, —OCFs;, -OCHF,, =S, —SRg, =NR#,
=NOR#*, =NNR&‘R&, =NN(R")C(O)NR&'R&, -NR&*R&, -ONR#‘R&, -N(R")NR&R&,
halogen, —CF3, -CN, -NC, —-OCN, —-SCN, -NO, -NO;, =N, —N;, —S(O)R#,
-S(O)OR#&*, —S(0)R&, -S(0),0R&*, —S(O)NR#R&, —S(0);NR&R&, —OS(O)R&,
-0S(0):R&*, —0S(0)0R#*, -OS(0)NRe‘R®*, —~OS(0),NR&*R&, —C(O)R&*, —-C(O)OR#*,
-C(O)SRe&*, —C(O)NR&*R®, -C(O)N(RMNR&R&, ~C(O)N(RMOR#*, -C(NR")NR&R#,
-CANOH)R#*, —C(NOH)NR#R®, -OC(O)R#, —OC(O)OR#, —OC(O)SR#,
-OC(O)NR*eR®, —OC(NRMNR#&R®,
—SC(O)R#*, -SC(O)OR#, —SC(O)NR&#R®, -SC(NRMNRe‘R®, -N(R")C(O)R#,
—N[C(O)R#*]> , -N(ORPC(O)R#, -NERMCNRMR&, —NRHNRM)C(O)RE,
—N[C(O)REINRER®, -NRMC(S)R&, -N(RMS(O)R#4, -N(RMHS(O)OR#,
~NRMS(0):R#, —N[S(0)2R&][S(0)2R&], -N(RMS(0)0R&*, —N(R"S(0).NR&R®,
NRH[S(0):]2R&, -NRMHC(O)OR#, -NRMNC(O)SRE, -N(RMHC(O)NR&R®,
~N(R")C(O)NR"NR&‘R®, -NRMHNRMC(O)NR&R®, -N(RMC(S)NR&R®,
—INRHC(O)]INR")C(O)IR¥, -NRM[C(O)l2R#!, -N{[C(0)].R#'}{[C(O)].R*’},
NRMH[C(O)20R#,,  -NRM[C(O)LNR¥R®,  -N{[C(0)].0R#*}{[C(0)].O0R*},
—N{[C(O)].NR#'R&’} {[C(O)]2NR#‘R#’}, -INR"C(O)][NR™)C(0)]OR#,
~NRM)CINRM)OR#, -N(RM)C(NOH)R#*, -N(RMC(NRM)SR#*,
NRHCANRM)NReRE, -N(RMC(=N-CN)NR&'R#® va -N=C(R"MNR&R&’; va mdi RE,
Re!, R, R8, R&4, R& va R# doc 14p v6i nhau 13 hydro hodc nhém duoc chon trong s6
Cisalkyl, heteroalkyl c6 tr 2 dn 6 canh, Cighaloalkyl, Cs.ioxycloalkyl,
Caiexycloalkylalkyl, Cs.ioaryl, Crisarylalkyl, heteroaryl c6 tir 5 dén 12 canh,
heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 dén 14 canh, trong d6 R& cling véi Re! va/hoic RP ¢ thé
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tao thanh xycloalkyl c¢6 tir 3 d&n 8 canh hoic gbc heteroxyclalkyl c6 tir 3 dén 8 canh
thong qua nguyén tir C-, N- O- hodc S- chung, va trong d6 R&, R¢!, R&, R&, R&* R®
va RE tiry ¥ doc 14p dwoc thé bdi mot hoic nhidu R gibng hodic khac nhau; va mbi
R", RMva R"™ doc 1ap v6i nhau duge chon trong s hydro, Ci.ealkyl, heteroalkyl c6 tir 2
dén 6 canh, Ciehaloalkyl, Cs.oxycloalkyl, Ca.isxycloalkylalkyl, Cs.10aryl,
Cr.iearylalkyl, heteroaryl c6 tir 5 dén 12 canh, heteroarylalkyl c6 tir 6 dén 18 canh,
heteroxycloalkyl c¢6 tir 3 dén 14 canh va heteroxycloalkylalkyl c6 tir 4 dén 14 canh,
trong d6 RM ciing v&i RM! ¢6 thé tao thanh xycloalkyl ¢6 tir 3 dén 8 canh hodc gbc
heteroxyclalkyl c6 tir 3 dén 8 canh théng qua nguyén tir C-, N- O- hoic S- chung, va
mdi RS 13 nhém duogc chon trong s6 R™ va R™; va

mdi R™ ddc 1ap v6i nhau 13 hydro hoic nhém duoc chon trong s§ Cisalkyl,
heteroalkyl c6 tir 2 dén 6 canh, Ci.¢haloalkyl, Cs.joxycloalkyl, Cs.1sxycloalkylalkyl, Ce.
joaryl, Cr-i6arylalkyl, heteroaryl c6 tir 5 d&n 12 canh, heteroarylalkyl c6 tir 6 dén 18
canh, heteroxycloalkyl c6 tir 3 dén 14 canh va heteroxycloalkylalkyl c6 tir 4 dén 14
canh, va R™ tily y duoc thé bing mot hoic nhidu R® va/hodc R* gidng hodic khac nhau,

mdi R 14 nhém thich hop va doc 14p véi nhau duge chon trong s6 =0, —OR°, C1.
shaloalkyloxy, —OCFs;, -OCHF,;, =S, -SR°, =NR°, =NOR° =NNR°R°,
=NN(R®)C(O)NR°R°!, -NR°R°!, —ONR°R°!, —N(OR°)R°!, -N(Rs)NR°R°!, halogen,
-CF3, -CN, -NC, —OCN, —SCN, —-NO, -NO3, =N, -N3, —=S(O)R®, —=S(O)OR®, -S(O)2R°,
-S(0)20R®°, —S(O)NR°R®!, —S(0)NR°R°!, —OS(O)R°, —OS(0O):R°, -0OS(0)20R°,
-OS(O)NR°R®!, —0OS(0),NR°R°!, —C(O)R°, —C(O)OR®°, —C(0)SR°, -C(O)NR°R°!,
-C(O)N(R®)NR°R®!, —C(O)N(R®)OR®, —C(NR*)NRR®!, —C(NOH)R®,
-CANOH)NRR®!, -OC(O)R°, -OC(O)OR°, —OC(O)SR°, —OC(O)NR°R®!,
-OC(NR®)NR°R®!, -SC(O)R°, -SC(O)OR°, —SC(O)NR°R°!, —SC(NR*)NR°R°!,
N(R*)C(O)R®>, —N[C(O)R’J[C(O)R®'], -N(OR®)C(O)R®>, -N(R?)C(NR)) Re,
NERHNRSHC(O)R®, —-N[C(O)R?INR°R®!, -NR5C(S) R°, -N(R)S(O) R°,
-NR5)S(O)OR®,  -N(R®)S(0)R°,  —N[S(O):R°][S(O)R°'],  -N(R%)S(O)20R°,
-N(R%)S(0)2NR°R°!, -N(R®[S(0)2]2R®, ~N(R*C(O)OR®, -N(R®)C(O)SR®,

N(R®)C(O)NR°R°!, ~N(R%)C(O)NR*'NR°R®!, “NR)NRHC(O)NR°RY!,
-N(R®)C(S)NRR®!, —[N(R%)C(0)]2R?, -N(R®)[C(0)]2R°, -N{[C(0)]2R°} {[C(O)]R°'},
-NR*)[C(0)]20R®, —N(R®)[C(O)]2NR°R, —N{[C(0)]20R°} {[C(O)].0R""},
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~N{[C(O)2NR°R*'}{[C(O)2NR?R*},  -[N(R®)C(0)]20R°,  -N(R*)C(NR*))OR",
-N(R*)C(INOH)R?, -N(RS)C(NR*HSR®, -N(R*)C(NR*')NR°R°! va -N=C(R*)NR°R°! va
mdi R°, R°:>R? va R°? doc 1ap véi nhau 12 nhém hodc nhém dwoc chon trong sé
Cisalkyl, heteroalkyl c6 tr 2 dén 6 canh, Cisghaloalkyl, Cs.joxycloalkyl,
Cs-16xycloalkylalkyl, Ce.ioaryl, Cr.isarylalkyl, heteroaryl ¢6 tr 5 dn 12 canh,
heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c¢é tir 4 dén 14 canh, trong d6 R° cing véi R® va/hoic Re!
va/hodc R°? va/hodc R hodc R cliing v&i RS ¢6 thé tao thanh gbc heteroxyclalkyl c6
tir 3 &n 8 canh C-, N-, O- hoic S- chung, va trong d6 R°, R°:R°? va R tiy v doc lap
duoc thé béi mot hodc nhidu RP va/hodc R¥ giéng hodc khac nhau, va mdi RP 14 nhém
thich hop va ddc 1ap vdi nhau duge chon trong s6 =0, —OR¢Y, Ci-shaloalkyloxy, —OCF3,
-OCHF2, =S, —SRY, =NRY, =NORY, =NNRIRY!, =NN(R®*)C(O)NRIRY!, —-NRIR4!, —
ONRIRY, —-N(R*)NRIR?!, halogen, —CF3, —CN, -NC, -OCN, —SCN, -NO, -NO,, =N,
—N3, =S(0) RY, —S(0O)ORY, —S(0O)2R9, —S(0)20RY, -S(O)NRIRY!, —S(0)-NRIR%, —
OS(O)RY, —OS(0)2RY, —0OS(0),0RY, —OS(O)NRIR, -OS(0):NRIR%, —C(O)RY, —
C(O)ORY, —C(O)SRY, —C(O)NRRY, —C(ON(R)NRIR%, -C(O)N(R®)ORY, -
C(NR®)NRIRI, —C(NOH) R4, —C(NOH)NRIRY, —OC(O) R4, -OC(O)ORY, -
OC(O)SRY, —OC(O)NRYRY, —OC(NRHNRIRY, -SC(O) R9, -SC(O)ORY,
-SC(O)NRRY!, —SC(NR®)NRR¥, -N(R®)C(O)RY, -N[C(O)RI][C(O) R9]
-N(OR®)C(O)RY, -NRCRHRY, -NRHNRHC(O)RY, —N[C(O)R¥*]NRIRY,
-NR5C(S)RY, -N(R®)S(O)RS, -N(R*)S(O)ORY, -N(R*S(0)2RY, -
N[S(0)2RY][S(0)2R], -N(R%)S(0)0RY, -N(R%)S(0):NRIRY, —N(R%[S(0)2]2RY, —
NR®C(O)ORY, -N(R®)C(O)SRY, -N(R¥)C(O)NRIRY, —N(R®*)C(O)NRS'NRIRY!,
NRINRHC(ONRRY,  -NR)CS)NRY,  -[NR)C(O)][NR#)C(O)] R, -

NR?)[C(O)RY, N{[C(O)].RI}H{[C(O)2R'}, -NR)[C(0)]20R, -
N(R*)[C(0)]2NR'RY, ~N{[C(O)]20R}{[C(0).0R"},
-N{[C(0)]2NRTR#'}{[C(O)|.2NR¥R%}, -INR)C(O)]INR*)C(O)]ORY, -

NER)CANRHORY, —-N(R5HC(NOH) RY, -N(R)C(NR*HSRY, -N(R®)C(NRSHNRIRY!,
N(R5)C(=N-CN)NRIR4 va -N=C(R¥)NRIRY!, va

mdi RY, RY!, R, R¥ va R¥* doc 1ap v6i nhau 1a hydro hodc nhém duge chon
trong s& Ciealkyl, heteroalkyl c6 tir 2 dn 6 canh, Ci.shaloalkyl, Cs.joxycloalkyl,
Csiexycloalkylalkyl, Cs.ioaryl, Crisarylalkyl, heteroaryl c¢6 tir 5 dén 12 canh,
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heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dn 14 canh va
heteroxycloalkylalkyl ¢6 tir 4 dén 14 canh, trong d6 RY cing véi R¥ va/hodc R%
va/hogic R® va/hoic RS ¢6 thé tao thanh gbc heteroxyclalkyl c6 tir 3 dén 8 canh thong
qua nguyén tir C-, N- O- hodc S- chung, trong d6 RY, R4}, R, R¥ va R* tuy y ddc 1ap
duoc thé bdi mot hodc nhidu R giéng hoic khac nhau va/hoic R, va mdi R 13 nhém
thich hop va trong mdi trudng hop doc 1ap véi nhau duoce chon trong s =0, —ORS, Ci.
shaloalkyloxy, —OCF3;, -OCHF,, =S, -SR%, =NRS, =NOR® = SRS,
=NN(R")C(O)NRSR®!, -NR*R*!, ~ONR®R®!, -N(R")NR*R*!, halogen, —CF3, -CN, -NC,
—OCN, -SCN, -NO, -NO2, =Nz, N3, —S(O)R?®, -S(O)ORS?, —S(0)2R?, -S(0)20RS,
—S(O)NR®R®!, —S(0),NR*R®!, —0S(0) R®, -OS(0):R?, —OS(0)20R?, -OS(O)NR*R®!,
—OS(0)NR°R®!, -C(0) R®, —-C(O)ORS, -C(O)SR®, —C(O)NR*R®!, -C(O)N(RH)NR°R®!,
—C(O)NRYHORs, -C(NRH)NRSR®!, -C(NOH) Rs, —C(NOH)NR®R®!, -OC(O) Rs, —
OC(O)OR®, —OC(0)SR?, -OC(O)NR*R®!, —-OC(NRY)NR*R®!, —SC(O)R®, -SC(O)ORS, —
SC(ONR®R®!, -SC(NRYNR®R®!, -N(RHC(O) RS, -N[C(O)R’][C(O)R*'] ,
-N(ORHC(O)R%, -NRHCINRHRS, -NRINRMNC(O)RS, -N[C(O)R#|NRSR®!,
-NRHC(S)Rs, -N(RHS(O)R?, -N(RHS(O)ORS?, -N(RHS(0)2RS, —N[S(0)2R*][S(O)2R*],
-N(RHS(0)20Rs, -N(RHS(0)2NR*R!, —NRH[S(O):]2R¢, —N(RH)C(O)ORS,

-N(R"HC(O)SRs, -NRY)C(O)NR*R®!, ~N(RH)C(O)NR'NRSR®!, -
NRINRHCONRR®,  -NRIC(S)NRR,  —NRHC(O]INR"CO)IR’, -
NRIH[C(O)LLR, ~N{[C(O)1R*H{[C(O)R*'}, -NRH[C(O)]:0R’, -
NRH[C(O).NRR, ~N{[C(0)].0R*}{[C(O)]20R*'},
—N{[C(0)]2NR°R*! }{[C(0)]2NRR**}, -[INR)C(O)IINR™)C(O)IOR?,

~NRHCINRHORS, -NRHC(NOH)R®, -N(R)C(NRH)SR®, -N(RHC(NR')NRSR®; va
N=C(RYNR*R*!; va mdi R, R*!, R2, R*3 va R%* doc 14p v&i nhau 14 hydro hodc nhém
duoc chon trong sb Cisalkyl, heteroalkyl cé tir 2 dén 6 canh, Ci.ghaloalkyl,
Cs-1oxycloalkyl, Cs.16xycloalkylalkyl, Ce.10aryl, Cr.isarylalkyl, heteroaryl ¢6 tir 5 dén
12 canh, heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 dén 14 canh, trong d6 RS cing v&i RS! via/hoic R
va/hodc R va/hodc Rt ¢6 thé tao thanh gbc heteroxyclalkyl ¢6 tir 3 dén 8 canh thong
qua nguyén tir C-, N- O- hoic S- chung, RS, Rs!, Rs2, R$3 va R tily ¥ doc 1ap duoc thé
boi mot hodc nhiéu R? gidng hodc khéc nhau; va

mdi R, R va R? duge chon doc 14p véi nhau trong sb hydro, Ci.alkyl, heteroalkyl cé
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tir 2 dén 6 canh, Cichaloalkyl, Cs.ioxycloalkyl, Ca.isxycloalkylalkyl, Ce.joaryl,
Cr.16arylalkyl, heteroaryl c6 tir 5 dén 12 canh, heteroarylalkyl c6 tir 6 dén 18 canh,
heteroxycloalkyl c6 tir 3 dén 14 canh va heteroxycloalkylalkyl c6 tir 4 dén 14 canh,
trong d6 R! cing véi R ¢ thé tao thanh gdc heteroxyclalkyl ¢6 tir 3 dén 8 canh thong
qua nguyén tit C-, N-, O- hodc S- chung, va

mdi RY va R"! doc 1ap véi nhau duge chon trong s6 hydro, Ci.alkyl, heteroalkyl
c6 tir 2 dén 6 canh, Ci.¢haloalkyl, trong d6 RY cing véi RY! ¢ thé tao thanh gbc
heteroxyclalkyl c6 tir 3 dén 8 canh thong qua nguyén tir C-, N-, O- hodc S- chung, tuy
¥ dué6i dang tién chét thube, tautome, raxemat, chit ddng phan dbi anh, chat ddng phan
khong dbi quang, cac tién chét thudc va hdn hop cua ching, va thy v cac mubi dugc

dung cta ching.

M5 ta chi tiét sang ché

Theo mdt phuong an thye hién duge wu tién R? 13 nhém dugc chon trong s6 Cs.
sxycloalkyl, heteroalkyl c6 tir 3 dén 8 canh, heteroxycloalkyl c6 tir 3 dén 8 canh, —
ORY, -NR'R"}, —-CF3, —CN, -NC va -NOs.

Theo mdt phuong 4n thuc hién khac R? 1a —C;.4-alkyl.

Theo mdt phuong 4n thuc hién khac R? 13 -CH; hodc —CoHs.

Theo mot phwong 4n thuc hién khac R! 13 phenyl hodc pyridyl, thy ¥ duoc thé
bang mot hogc nhiéu R giéng hodc khac nhau.

Theo mot phwong 4n thuc hién khac R’ 13 nhém duogc chon trong sb R™, R™; va
mdi R™ doc 1ap v6éi nhau 13 hydro hoic nhém dwoc chon trong sé Cialkyl, Ca.
exycloalkyl, metoxyetyl, xyclopropylmetyl, phenyl, naphtyl, benzyl, heteroaryl cé tir 5
dén 6 canh, heteroxycloalkyl co tir 4 dén 6 canh, trong d6 R™ tuy y doc lap duogc thé
bdi mot hodc nhidu R» gidng hodic khac nhau va/hoic R%, va mdi R® 13 mdt nhém
thich hop va doc lap véi nhau duge chon trong sé =0, -OH, -OCHs, -OC,Hs, —OCFs3, -
OCHF, —SCHs, =NOH, =NOCH3, -NR°R°!, -F, -Cl,
-Br, -CF3, -CN,~NO2, -N3, —S(O)R?, -S(O)2R°, —C(O)R°, —C(O)OR?, -C(O)NR°R°!,
-OC(O)R°, —OC(O)OR°, —OC(O)NR°R°!, -N(R*)C(O)R°, -N(R%S(O)R°—
N(R)S(0)2R°, -N(R%)S(0)NR°R°!, —-N(R*)C(O)OR®, -N(R¥)C(O)NR°R°!, va mdi
R°, R°! va R* doc 13p véi nhau 1a hydro hoic nhém dugc chon trong sb Ci.salkyl,
heteroalkyl c6 tir 2 dén 6 canh, Casxycloalkyl, Cs.ioxycloalkylalkyl, phenyl, benzyl,

-10-



27759

heteroaryl c6 tir 5 dén 6 canh, Casheteroxycloalkyl, trong d6 R° ciing véi R°! hogc R
c6 thé tao thanh gbc heteroxyclalkyl c6 tir 3 dén 8 canh théng qua nguyén tir C-, N-,
O- hoic S- chung, trong d6 R°, R°! va R* tiy ¥ d6c 1ap dugc thé boi mdt hogc nhicu
RP gibng hoic khac nhau va/hosc R, va

mdi RP 12 mdt nhém thich hop ddc 1ap véi nhau duge chon trong s6 =0, -OH,
metoxy, etoxy, isopropoxy, —OCFs;, - OCHF2, —SCHj3, amino, metylamino,
dimetylamino, etylamino, isopropylamino, morpholin, piperidin, pyrolidin, piperazin,
N-metylpiperazin, axetyl, metylsulfonyl, etylsulfonyl, isopropylsulfonyl,
metoxycacbonyl, etoxycacbonyl, -F, -Cl, -Br, —CF3, —-CN, —S(0)2C,Hs, —S(0).CHs, va

mdi R9* 12 m6t nhém thich hop va ddc lap véi nhau duge chon trong s6 Ci.qalkyl,
heteroalkyl c6 tir 4 dén 6 canh, Csexycloalkyl, Cssxycloalkylalkyl, phenyl, benzyl,
heteroaryl c6 tir 5 dén 6 canh, heteroarylalkyl c6 tir 6 dén 8 canh, heteroxycloalkyl c6
tir 4 dén 6 canh va heteroxycloalkylalkyl c6 tir 4 dén 7 canh, va

mdi R® doc 14p véi nhau 13 hydro hodic mdt nhém duoc chon trong s§ Cialkyl,
heteroalkyl c6 tir 2 dén 6 canh, Cs.gxycloalkyl, Cs1oxycloalkylalkyl, phenyl, benzyl,
heteroaryl ¢ tlr 5 &n 6 canh, heteroarylalkyl c6 tir 6 dén 12 canh, heteroxycloalkyl c6
tir 3 dén 8 canh va heteroxycloalkylalkyl c6 tir 4 dén 10 canh.

Theo mdt phuong 4n thuc hién khic R% 12 nhoém thich hgp va doc 14p voi nhau
dugc chon trong sb metyl, etyl, 1-propyl, 2-propyl, 1-butyl, tert-butyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl,  xyclobutyl, xyclopentyl, xyclohexyl,
xyclopropylmetyl, metoxyetyl, phenyl, benzyl, pyridyl, pyrimidinyl, pyridazinyl,
imidazolyl, pyrazolyl, thiazolyl.

Theo mot phuong 4n thuc hién khic R> 1a nhém duoc chon trong s6 R, va
mdi R™ 13 nhém thich hop va ddc 1ap véi nhau dugce chon trong s6 metoxy, etoxy, -F, -
Cl, -C(O)R?, -C(O)NR°R°!, va

mdi R° va R°! ddc 1ap véi nhau 13 hydro hoic mot nhém dwoc chon trong )
metyl, etyl, prop-2-yl, prop-1-yl, metoxyetyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xyclopropylmetyl, morpholin, piperidin, pyrolidin, piperazin, hodc trong
s6 R° va R°! tao thanh amin vong, dugc chon tir nhém bao gém morpholin, piperazin,
homomorpholin, homopiperazin, piperidin, pyrolidin, trong dé R° va R°! tuy y doc lap
duoc thé béi mot hodc nhidu RP va/hodc R4 giéng hoic khac nhau, va mdi RP 13 nhém

thich hgp va ddc 1ap v6i nhau dugc chon trong s6 =0, -OH, metoxy, etoxy,
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isopropoxy, amino, metylamino, dimetylamino, etylamino, isopropylamino, axetyl,
metylsulfonyl, etylsulfonyl, isopropylsulfonyl, metoxycacbonyl, etoxycacbonyl, -F, -
Cl, -Br, —CF3, —CN, va

mdi R 12 nhém thich hop va doc 14p véi nhau duge chon trong sé metyl, etyl, 1-
propyl, 2-propyl, 1-butyl, 2-butyl, tert-butyl, morpholinyl, piperidinyl, pyrolidinyl,
piperazinyl, N-metylpiperazinyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothiophenyl, 1,1-dioxo-tetrahydrothiophenyl, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xyclopropylmetyl, metoxyetyl, phenyl, benzyl, pyridyl,
pyrimidinyl, pyridazinyl, imidazolyl, pyrazolyl, thiazolyl.

Theo mdt phuong 4n thuc hién khac R! 14 pyridyl, va trong d6 R® va R’ dugc
chon trong s6 metyl, etyl, n-propyl, isopropyl, xyclopropyl, metoxy, -CF3.

Theo mdt phuong 4n thyuc hién khac R! 14 phenyl, va trong d6 R’ trong d6 R
duogc chon trong sb R™, va

mdi R" 14 nhém thich hop va ddc 14p v6i nhau dugc chon trong sb metyl, metoxy,
etoxy, -F, -Cl, =C(O)R?®, -C(O)NR°R®!, va

mdi R° va R ddc 1ap vé6i nhau 13 hydro hodc nhém tiy y duge thé bing mot
hoic nhidu RP va/hoic R% gibng hoic khac ﬁhau, duoc chon trong sé metyl, etyl,
prop-2-yl, prop-1-yl, metoxyetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xyclopropylmetyl, morpholin, piperidin, pyrolidin, piperazin, hodc trong d6 R° va R°!
tao thanh amin vong, dwoc chon trong s6 morpholin, piperazin, homomorpholin,
homopiperazin, piperidin, pyrolidin, tity ¥ duoc thé bing mot hodc nhiéu RP va/hoic
R9* gidng hoic khéac nhau, va

mdi RP 12 mot nhém thich hop va doc 1ap véi nhau duge chon trong sé =0, -OH,
metoxy, etoxy, isopropoxy, amino, metylamino, dimetylamino, etylamino,
isopropylamino, axetyl, metylsulfonyl, etylsulfonyl, isopropylsulfonyl,
metoxycacbonyl, etoxycacbonyl, -F, -Cl, -Br, —CF3, —CN, va mdi R 1a nhém thich
hop va ddc 14p v6i nhau dwoc chon trong sé metyl, etyl, 1-propyl, 2-propyl, 1-butyl, 2-
butyl, tert-butyl, morpholinyl, piperidinyl, pyrolidinyl, piperazinyl, N-
metylpiperazinyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothiophenyl, 1,1-dioxo-tetrahydrothiophenyl, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xyclopropylmetyl, metoxyetyl, phenyl, benzyl, pyridyl,
pyrimidinyl, pyridazinyl, imidazolyl, pyrazolyl, thiazolyl.

-12-



27759

Theo mdt phuong 4n thuc hién khac R3 13 phenyl hodc pyridyl, tiy v dugc thé
bang mét hodc nhidu R* gibng hodc khac nhau.

Theo mdt phwong 4n thue hién khac R* 13 nhém duoc chon trong s6 R?, R? va R®
dwoc thé boi mot hoic nhidu R® vi/hoic R° gibng hodc khac nhau; va
mdi R* doc lap véi nhau dugc chon trong sé hydro, metyl, etyl, va
mdi R® 1a nhém thich hop va doc 1ap v6i nhau duge chon trong s -OCH3, -NHa, -
NHCH3, -NHCHs, -F, -Cl, -Br, -CF3, -CN.

Theo mdt phuong 4n thuc hién khac R? 13 pyridyl, tiy y duoc thé bing mot hoic
nhiéu R* giéng hodc khac nhau.

Theo mot phuong 4n thuc hién khac R? 1 pyridyl va trong d6 R* va R* duoc
chon trong s§ metyl, etyl, amino, metylamino, etylamino. C4c hop chit, hodc cac mubdi
dugc dung ctia nd, theo sang ché c6 thé duoc sir dung 1am thubc chira bénh.

Céc hop chét, hoc cac mudi dugc dung cua né, theo sang ché c6 thé duge sir
dung dé diéu ché thudc ¢6 hoat tinh chéng ting sinh.

Sang ché ciing dé cép dén cac duoc phim, chira dudi dang hoat chit mdt hoic
nhiéu hop chat c6 cong thirc chung (1) theo séng ché hodc cac mudi duoc dung cia no,
thy y két hop véi cac ta duoc va/hodc chit mang thong thudng.

Sang ché ciing d& cap dén céac hop chét theo cong thirc (1) sit dung trong didu tri
va/hodc ngan ngira bénh ung thu, bénh nhiém tring, bénh viém va bénh tw mién.

Ban mo ta bdc 1§ viée str dung cac hop chét c6 cong thirc chung (1) theo sang ché
dé didu ché thudc didu tri va/hodc ngin nglra bénh ung thu, bénh nhiém tring, bénh
viém va bénh tu mién.

Sang ché ciing & cap dén dwoc phim chira hop chit c6 cong thirc chung (1) theo
séng ché va it nhit mot hoat chit kim té bao hodc gay doc té bao, khac véi cong thirc
(1), tiy y & dang tautome, raxemat, chit ddng phan d6i anh, chit ddng phan khong dbi
quang va cdc hdn hop clia chiing, ciing nhu tity ¥ 13 cac mubi chip nhan duoc vé mit
dugc 1y cua ching.

Céc dinh nghia

Nhu dugc st dung trong ban md ta cac dinh nghia sau day dwoc st dung, trir khi
duoc chi ra theo cach khac.

Céc phan tr thé alkyl trong mdi trudmg hop c6 nghia 13 cic nhém hydrocacbon
(nhém alkyl) mach thing hoic mach nhénh, no, khong no va phin tir ndy gdém cé hai
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nhém alkyl nd va alkenyl khong no va nhém alkynyl. Céc phin tir thé alkenyl trong
mdi trudng hop 12 mach thing hodc mach nhanh, nhém alkyl khong no, cé it nhit mot
lién két d6i. Cac phén tir thé alkynyl trong mdi truong hop c6 nghia 13 cic nhém alkyl
khéng no, mach thing hoic mach nhanh, cé it nhat mot lién két ba.

Thuét ngit heteroalkyl dé cip dén nhém c6 thé c6 ngudn gbe tir alkyl nhu duoc
xé4c dinh & trén theo nghia rong nhét ciia né bang cach thay thé mot hoic nhiéu nhom —
CHj3 trong cac mach hydrocacbon ddc 1ap véi nhau boi cac nhém —OH, —SH hodc —
NHz, m6t hodc nhiéu nhém -CHo— ddc lap v6i nhau boi cac nhém —O—, —S— hodc —
NH-, m6t hodc nhiéu nhém

i
_C._....

|

bdi nhdm
—N—

| s
mot hogc nhiéu nhém =CH- bdi nhém =N—, mdt hogc nhidu nhém =CH, bdi nhém -
=NH hozc mét hozc nhidu nhém =CH bdi nhém =N, trong khi tit ca chi 1a t6i da ba
nguyén tir khac loai c6 thé c6 trong heteroalkyl, it nhit phai 12 nguyén tir cacbon trong
sd hai oxy v gifta hai nguyén ti luu huynh va gitta mot oxy va mot nguyén tir luu
huynh va nhém diy da phai c6 d6 dn dinh hoa hoc.

Néu xut phét tir dinh nghia/din xuét tir alkyl ma heteroalkyl tao thinh c4c nhém
phu trong cac mach hydrocacbon no véi (cac) nguyén tir khac loai, heteroalkenyl va
heteroalkynyl, trong khi chia nhé ra thanh mach thing (khong phai mach nhanh) va
mach nhénh c6 thé dugc tién hanh. Néu heteroalkyl dugc cho la dugc thé, phén Ung
thé c6 thé dién ra doc 1ap v6i nhau, trong mdi trudng hop duoc thé mot hogc nhiéu lan,
tai tAt ca cac nguyén tir oxy mang hydro, luvu huynh, nito va/hodc cacbon. Ban than
heteroalkyl c6 thé dwoc lién két voi phan tir 1a phin tir thé ca hai thong qua nguyén tir
cacbon va thdng qua nguyén tir khéc loai.

Bing cach vi du, cidc hop chit didn hinh sau ddy duoc liét ké:
dimetylaminometyl; dimetylaminoetyl (1-dimetylaminoetyl, 2-dimetyl-aminoetyl);
dimetylaminopropyl (1-dimetylaminopropyl, 2-dimetylaminopropyl,
3-dimetylaminopropyl);  dietylaminometyl; dietylaminoetyl (1-dietylaminoetyl,
2-dietylaminoetyl); dietylaminopropyl (1-dietylaminopropyl, 2- dietylamino-propyl, 3-
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dietylaminopropyl); diisopropylaminoetyl (1-diisopropylaminoetyl, 2-di-
isopropylaminoetyl);  bis-2-metoxyetylamino; [2-(dimetylamino-etyl)-etyl-amino]-
metyl; 3-[2-(dimetylamino-etyl)-etyl-amino]-propyl; hydroxymetyl; 2-hydroxy-etyl;
3-hydroxypropyl; metoxy; etoxy; propoxy; metoxymetyl; 2-metoxyetyl v.v..

Haloalkyl dé cép dén cac nhém alkyl, trong d6 mét hodc nhiéu nguyén tir hydro
dugc thay thé boi nguyén tir halogen. Haloalkyl gdm ca hai nhém alkyl no va céc
nhém alkenyl va alkynyl khéng no, nhu vi du -CF3, -CHF,, -CHyF, -CF.CF3,
-CHFCF3, -CH.CFs, -CF2CHs3, -CHFCHs, -CF2CF2CF3, -CF2CH.CHs, -CF=CF,
-CCI=CHz, -CBr=CHz, -CI=CHa, -C=C-CF3, -CHFCH2CHj3 va -CHFCH>CF3.

Halogen dé cip dén c4c nguyén tir flo, clo, brom va/hodc iot.

Cishaloalkoxy c6 nghia la Ci-shaloalkyl-O-.

Xycloalkyl ¢6 nghia 12 vong don, vong dbi hoic vong xoin, trong khi hé vong ¢b
thé 1a vong no hodc, tuy nhiém, vong khong thom, khong no, tiy v c6 thé chira céc
lien két d6i, nhu vi du xyclopropyl, xyclopropenyl, xyclobutyl, xyclobutenyl,
xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl, norbornyl va norbornenyl.

Xycloalkylalkyl gdm nhém alkyl khong vong trong d6 nhém hydro lién két véi
nguyén tr cacbon, thudng véi nguyén tir C cudi cing, dugc thay thé boi nhém
xycloalkyl.

Aryl @ cap dén cac vong thom mot vong hodc hai vong ¢6 tir 6 dén 10 nguyén tir
cacbon nhu phenyl va naphtyl, vi du.

Arylalkyl gdbm nhém alkyl khong vong trong d6 nguyén tir hydro lién két véi
nguyén tir cacbon, thudng 13 v6i nguyén tir C cudi ciing, duoc thay thé boi mot nhém
aryl.

Heteroaryl c6 nghia 14 vong thom mdt vong hodc hai vong, thay cho mot hodc
nhiéu nguyén tir cacbon chira mdt hodc nhidu nguyén tir khac loai, gidng hodc khac
nhau, nhu vi du nito, luvu huynh hoic nguyén tir oxy. Cac vi du gdm furyl, thienyl,
pyrolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl va
triazinyl. Céc vi du v& cc nhém heteroaryl hai vong 1a indolyl, isoindolyl, benzofuryl,
benzothienyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazolyl, benzopyrazolyl, indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl,

xinolinyl, phtalazinyl, quinazolinyl va benzotriazinyl, indolizinyl, oxazolopyridyl,
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imidazopyridyl, naphtyridinyl, indolinyl, isochromanyl, chromanyl,
tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuryl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridyl,
benzotetrahydrofuryl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl,
phenoxazinyl,  phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridyl,
imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridyl-N-oxit tetrahydroquinolinyl, dihydroquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrolyl-N-
oxit, pyrimidinyl-N-oxit, pyridazinyl-N-oxit, pyrazinyl-N-oxit, quinolinyl-N-oxit,
indolyl-N-oxit, indolinyl-N-oxit, isoquinolyl-N-oxit, quinazolinyl-N-oxit, quinoxalinyl-
N-oxit, phtalazinyl-N-oxit, imidazolyl-N-oxit, isoxazolyl-N-oxit, oxazolyl-N-oxit,
thiazolyl-N-oxit,  indolizinyl-N-oxit,  indazolyl-N-oxit, = benzothiazolyl-N-oxit,
benzimidazolyl-N-oxit, pyrolyl-N-oxit, oxadiazolyl-N-oxit, thiadiazolyl-N-oxit,
triazolyl-N-oxit, tetrazolyl-N-oxit, benzothiopyranyl-S-oxit va benzothiopyranyl-S,S-
dioxit.

Heteroarylalkyl bao gdm nhém alkyl khong vong trong d6 nguyén tir hydro lién
két v6i nguyén tir cacbon, thudng 13 véi nguyén tir C cudi cliing, dwoc thay thé boi
nhém heteroaryl.

Heteroxycloalkyl dé cdp dén cdc vong hai vong duoc lién két cau hoic vong
xo4n, hai vong, mot vong khong thom, no hosc khong no bao gdm 3 dén 14 nguyén tir
cacbon, thay vi mot hozc nhidu nguyén tir cacbon mang cac nguyén tir khac loai, nhu
nito, oxy hoic lwu huynh. Cac vi du vé cic nhém heteroxyloalkyl nay Ia
tetrahydrofuryl, pyrolidinyl, pyrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl,
pyrazolinyl, piperidinyl, piperazinyl, indolinyl, isoindolinyl, morpholinyl,
thiomorpholinyl, homomorpholinyl, homopiperidinyl, homopiperazinyl,
homothiomorpholinyl, thiomorpholinyl-S-oxit, thiomorpholinyl-S, S-dioxit,
tetrahydropyranyl, tetrahydrothienyl, homothiomorpholinyl-S,S-dioxit, oxazolidinonyl,
dihydropyrazolyl, dihydropyrolyl, dihydropyrazinyl, dihydropyridyl,
dihydropyrimidinyl, = dihydrofuryl, = dihydropyranyl, tetrahydrothienyl-S-oxit,
tetrahydrothienyl-S, S-dioxit, homothiomorpholinyl-S-oxit, 2-oxa-5-
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azabixyclo[2,2,1]heptan, 8-oxa-3-aza-bixyclo[3.2.1]octan,
3.8-diaza-bixyclo[3.2.1]octan, 2,5-diaza-bixyclo[2.2.1]heptan,
3.8-diaza-bixyclo[3.2.1]octan, 3.9-diaza-bixyclo[4.2.1 ]nonan va  2.6-diaza-
bixyclo[3.2.2]nonan,  3,9-diaza-spiro[S.5]undecan,  2,9-diaza-spiro[5.5]undecan,
2,8-diaza-spiro[4.5]decan, 1,8-diaza-spiro[4.5]decan, 3-aza-spiro[5.5]undecan,
1,5-dioxa-9-aza-spiro[5.5]Jundecan,  2-oxa-9-aza-spiro[5.5]undecan,  3-oxa-9-aza-
spiro[5.5]Jundecan, 8-aza-spiro[4.5]decan, 2-oxa-8-aza-spiro[4.5]decan, 1,4-dioxa-8-
aza-spiro[4.5]decan, 3-aza-spiro[5.6]dodecan, 3,9-diaza-spiro[5.6]dodecan, 9-oxa-3-
aza-spiro[5.6]dodecan va 1,3,8-triaza-spiro[4.5]decan.

Heteroxycloalkylalkyl dé cdp dén nhém alkyl khong vong trong d6 nguyén tir
hydro dugc lién két voi nguyén tir cacbon, thudng 13 véi nguyén tir C cudi ciing, dugce

thay thé bdi nhém heteroxycloalkyl.

Vi du thwc hién séng ché

Céc vi du sau ddy minh hoa cho sang ché ma khong giéi han pham vi clia sing
ché.

Quy trinh chung 1 (GP1): Iot hdéa céc Pyrimidin hoac Pyridin

Dung dich chira pyrimidin hoéc pyridin (1,0 duong lugng) trong axit axetic dugc
1am mét dén nhiét d6 0°C va NIS (1,0 duong luong) dugc bd sung theo mot phan. Hon
hop phan tmg dugc khudy & RT cho dén khi bién d6i dugc hoan toan nguyén liéu (tir 2
dén 6 gi®). Hon hop duoc db vao nuée duoc 1am mat bang d4 va duoc xtr 1y bang hdn
hop chira NazS,03 5% va NaHCO; 10%. Loc két tua ra, rira sach v&i nudc va duogc
lam kho dudi chan khong & nhiét do 40°C. San phém thd ¢c6 thé dugc sir dung ma
khong cén tinh ché thém hodc dugc tinh ché thém bing phuong phap sic ky trén
silicagel str dung gradien CH2Clo/MeOH.

Phuong phéap chung 2 (GP2): Phan ting Sonogashira

Phuong phép 1:

Halogen (1,0 duong lugng) dugc hoa tan trong DMF hodc THF va 0,1 duong
lwong chét xuc tac Pd (vi du PACLy(PPhs), hoic Pd(PPhs)s) va Cul (0,1 duong lugng)
duoc bd sung vao. Sau d6, trietylamin (10,0 duong lugng) va cubi cling 14 alkyn (1,5
dwong lwong) dugc bd sung vao va hdn hop phan tmg duoc khudy & nhiét do 65°C.

Phan tmg dugc kiém tra boi LC-MS. Néu iodua khdng duge chuyén héa hoan toan sau
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khoang thdi gian 4 gid, thi lugng alkyn bd sung vao dugc bd sung theo cac phin nho.
San phdm két tua tir hdn hop phan tmg (va dugc loc ra va néu cin duoc két tinh lai)
va/hodc, sau khi loai bé dung méi, duoc tinh ché bing RP-HPLC didu ché hoic
phuong phép sic ky trén slicagel.

Phuong phap 2:

Halogenua (1,0 duong lugng) duwgc hoa tan trong DMSO va Pd(PPhs)s (0,1
duong luong) va Cul (0,1 duong lugng) duoc bb sung vao. Sau dé, diisopropylamin
(0,9 duong luwong) va cudi cing 13 alkyn (1,2 dwong lugng) dugc bd sung vao. Hon
hop phén tmg duoc dit trén tim néng dugc gia nhiét va duoc khudy & nhiét do 80°C.
Phin tng dugc kiém tra bing LC-MS. Néu halogen khong duoc bién dbi hoan toan
sau khoang thoi gian 4 gio, cac luong alkyn bd sung vao duoc bd sung theo cac phin
nhé. San phdm két tia tir hdn hop phan tmg (va dugc loc ra va néu cin duge két tinh
lai) va/hogc, sau d6 loai bd dung méi, dugc tinh ché bing RP-HPLC diéu ché hoic
phuong phép séc ky nhanh trén slicagel.

Phuong phép chung 3 (GP3): Khi silyl héa cac Alkyn

TMS-alkyn (1,0 duong lugng) duoc hoa tan trong MeOH, K2CO;3 (0,5 duong
lugng) duge bd sung theo mdt phan va hdn hop phan tmg dwoc khudy & RT cho dén
khi chuyén héa hoan toan (trong khoang thoi gian tir 3 dén 16 gi®). Dung méi dugc
loai bd trong chdn khéng, san pham thdé dugc hoa tan trong etyl axetat va pha hitu co
duoc chiét véi nude. Pha hitu co duge 1am khé, loc ra va dung moi dugc loai bd trong
chdn khéng. San phim duogc sir dung ma khong cin tinh ché thém hodc dugc tinh ché
bang phuong phép sic ky trén silicagel st dung DCM/MeOH hoic (xyclo-)hexan/etyl
axetat.

Quy trinh chung 4 (GP4): Phan g lién hop Suzuki

4-clopyrimidin (1,0 dwong luwong) dwoc hoa tan trong DME/nuéc (20:1 thé
tich/thé tich), axit bonic (1,3 dwong lugng), K2COs (2,0 duong luong) va Pd(PPhs)s
(0,2 duong luogng) duge bd sung vao va hdn hop phan tng dugc khudy trong khoang
thoi gian 4 gid dudi nhiét d6 hdi wu. Trong trudng hop su bién ddi nguyén liéu 1a
khong hoan toan, cac lugng bd sung cuia axit bonic va chét xuc tac Pd dugc bd sung va
phan g duoc tién hanh qua dém dudi nhiét d hdi luu. Sau khi 1am mat dén RT bd
sung nude vao. Két tiia duoc loc ra. Trong cac trudng hop trong d6 san phim khong bi

két tia dugc chiét véi dietylete, pha hitu co dugc 1am kho, loc ra, va dung mdi dugce
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loai b dudi ap sult quy ddi. San phim thu duoc ¢6 thé dwoc sir dung ma khong cin
tinh ché thém hoic dwgc tinh ché bing phuong phap sic ky.

Quy trinh chung 8 (GP8): Xa phong hda cac Este

Este dugc hdp thu trong THF hoic dioxan, tir 1,1 dén 1,5 dwong luong cua
NaOH 1IN dugc bd sung vio va hdn hop duogc gia nhiét duéi nhiét d6 hdi luu cho dén
khi phan tmg ddi chimg chi ra su bién dbi hoan toan ctia nguyén lidu. San phim két tia
tir hdn hop phan tmg va dugc stir dung ma khong cin cic bude tinh ché thém hoic c6
thé duoc tinh ché thém bing phuong phap sic ky.

Quy trinh chung 9 (GP9): Tao thanh amit véi amin

Hdn hop ciia 0,21mmol nguyén lidu, 0,31mmol TBTU hoiic HATU va 0,42mmol
bazo ctia Huenig trong 2mL DMSO dugc khudy trong khoang thoi gian 5 phit. Sau d6
b sung 0,31mmol amin va hén hop tao thanh duoc khudy & RT qua dém. Sy tinh ché
duoc tién hanh théng qua RP-HPLC didu ché thu dugc sau khi bay hoi dung mdi san
phim mong muén.

Quy trinh chung 10 (GP10) Tao thanh amit véi axit Clorua

B sung axit clorua 0,26mmol vao hdn hop chira 0,13mmol nguyén liéu va 67uL
bazo Huenig trong 2mL THF. Hon hop phan tmg dwoc khudy qua dém & RT. Dung
mdi duge bay hoi va cin dwoc hip thu trong 1mL DMSO. Vit liéu khong hoa tan
duoc loc ra va dung dich tao thanh duoc tinh ché théng qua RP-HPLC diéu ché thu
dugc sau khi bay hoi dung méi san phdm mong mubn.

Quy trinh chung 11 (GP11): Tao thanh ure véi Isoxyanat

Bb sung 0,49mmol isoxyanat viao hdn hop chira 0,16mmol nguyén lidu va
64,4uL bazo Huenig trong 2mL THF. Hdn hop phan tmg dugc khudy qua dém & RT.
Dung mdi dugc bay hoi va can dugc hép thu trong 1mL. DMSO. Vit li¢u khong hoa
tan duoc loc ra va dung dich tao thanh dugc tinh ché thong qua RP-HPLC diu ché thu
duoc sau khi bay hoi dung méi san phdm mong mudn.

Quy trinh chung 12 (GP12): Tao thanh ure thong qua sy hoat héa so bd amin.

Hon hop chita 0,34mmol amin va 0,34mmol N,N’-cacbonyldiimidazol va
0,34mmol 1,8-diazabixyclo[5.4.0Jundec-7-en duoc khudy trong khoang thoi gian 10
phit & RT. Sau d6 0,32mmol nguyén liéu duoc bd sung theo moét phan. Hon hop phan
ung dugce gia nhiét & nhiét @9 100°C trong khoang thdi gian 1 gio trong 10 vi séng.
Dung mdi dugc bay hoi va can duoc hép thu trong 1mL. DMSO. Vit li€u khong hoa
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tan dugc loc ra va dung dich tao thanh dugc tinh ché thong qua RP-HPLC diéu ché thu
duogc san phdm mong mudn.

Quy trinh chung 13 (GP13): Tao thanh amit véi axit cacbonic

Hbn hop chita 0,62mmol axit cacbonic, 0,93mmol TBTU va 1,2mmol bazo
Huenig trong 2mL. DMSO dugc khudy trong khoang thdi gian 5 phut. Sau d6
0,31mmol nguyén liéu duogc bd sung vao va hdn hop tao thanh duge khuéy & nhiét do
RT qua d&m. Sy tinh ché dwoc tién hanh théng qua RP-HPLC diéu ché thu dugc su
bay hoi dung méi san phdm mong mubn.
Céc chét trung gian A
A-la) 6-Metyl-3 H-pyrimidin-4-on

X,

100g (0,70mol) 4-Hydroxy-2-mercapto-6-metyl pyrimidin va 300g Raney-Niken dugc
tao huyén phu trong nuéc (1000mL) va huyén phi duoc gia nhiét va dugc khudy dudsi
nhiét do hdi hru qua dém. Sy chuyén héa hoan toan duoc phét hién béi TLC (MeOH
10% trong DCM). Chét xtic tac dugc loc ra trén xelit va phén loc duoc bay hoi dé tao
ra san phim tho c6 dang chét rin mau xanh nhat. San phdm duogc sir dung trong bude

tiép theo ma khong cén tinh ché thém.

A-1b) 5-Iodo-6-metyl-3 H-pyrimidin-4-on

“3\1’

Bb sung timg phan 127g (0,56mol) NIS vao dung dich khudy chira 70g (0,64mol)
4-hydroxy-6-metyl pyrimidin trong axit axetic & RT trong khoang thoi gian 15 phut.
Phén tmg dugc khudy trong khoang thoi gian 30 gid & RT cho dén khi nguyén liéu
duoc st dung. Hon hop phan tmg duoc pha lodng v&i nude va san phdm ran duoc loc
ra va rira v6i dung dich natri thiosulfat dé loai bo iot du. Sau khi 1am kho, san phdm
mong muén thu dwoc c6 dang chét rin mau niu nhat (90g; 60%) dugc sit dung ma

khong cén tinh ché thém.
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A-1) 4-Clo-5-iodo-6-metyl-pyrimidin

mN/ cl
Huyén phi chira 90g (0,38mol) 4-hydroxy-5-iodo-6-metyl pyrimidin trong 600mL
POCI; duoc gia nhiét trong khoang thoi gian 1 gior & nhiét d6 90°C. Hon hop phéan tmg
duoc cb dic dudi ap suat quy dbi va can dugc db vao da duoc nghién. Chét rén két tia
thu dugc bing cach loc va rira véi nudce. Sau khi 1am khd, san phdm mong muébn thu
duogc c6 dang chét rin (90g; 93%).
A-2a) 6-Etyl-3H-pyrimidin-4-on

N

Lk

90g (0,58mol) 4-Hydroxy-2-mercapto-6-etyl pyrimidin va 270g Raney-Nickel duoc
tao huyén phil trong nuée (1000mL). Huyén phii dugc gia nhiét va dugc khudy dudi
nhiét d6 hdi lwu qua dém. Su bién dbi hoan toan dwoc phét hién bang TLC (10%
MeOH trong DCM). Chit xuic tac dwoc loc ra trén xelit va phan loc dugc bay hoi dé
thu dugc san phim thd c6 dang chit rén mau xanh nhat (70,0g; 98%). San phim duoc
sir dung ma khéng can tinh ché thém trong budc tiép theo.

A-2b) 6-Etyl-5-iodo-3 H-pyrimidin-4-on

N
i” 5
Dung dich khudy chira 70g (0,56mol) 4-hydroxy-6-etyl pyrimidin trong axit axetic
dwgc bd sung timg phan 127g (0,56mol) NIS & RT trong khoang thdi gian 15 phut.
Phan tmg duoc khudy trong khoang thdi gian 30 phut & RT cho dén khi tit ca cac
nguyén liéu dugc sir dung. Hon hop phan tmg dugc pha losng véi nude va san phdm
rin duoc loc ra va rira véi dung dich natri thiosulfat dé loai b iot dw. Sau khi 1am kho,
san phim mong mudn thu dugc dudi dang chit rin (90g; 64%) dugc sir dung ma
khong cén tinh ché.
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A-2c) 4-Clo-5-iodo-6-etyl-pyrimidin

N

P

Huyén phu chira 90g (0,36mol) 4-hydroxy-5-iodo-6-etyl pyrimidin trong 600mL

Cl

POCI; dugc gia nhiét trong khoang thoi gian 1 gid & nhiét &6 90°C. Hon hop phan tmg
duogc ¢ dic dudi ap sudt quy dbi va ciin duge db vao d4 duoc nghién. Chét rén két tia
dugc thu bing cach loc va rira véi nuée. Sau khi 1am kho, san phdm mong mudn thu

duoc c6 dang chit rin (65g; 67%).

A-2) 5-Iodo-3-triflometyl-pyridin-2-ylamin
CF

3

AN

~N

NH,

|
Hop chit néu & @& muc nay dwoc tdng hop theo quy trinh chung GP1 bét diu tir 5,0g
(31mmol) 3-triflo-pyridin-2-ylamin va 6,9g (31mmol) NIS. Hiéu suit sau khi két tia
tlr hdn hop phan tmg: 6,78g (76%).
A-3) 6-Triflometyl-5-iodo-pyridin-2-ylamin

o NH

| N
CF,
Hbn hop néu & & muc ndy duoc tdng hop theo quy trinh chung GP1 bét dau tir 4,8¢
(30mmol) 6-triflometyhl-pyridin-2ylamin va 6,7g (30mmol) NIS. Hiéu sut sau khi két
tiia hdn hop phan tmg va phén 14p san phdm bd sung tir dung dich gbc bang phuong
phap séc ky trén slilcagel: 5,73g (67%).
A-4) 5-Iodo-6-metyl-pyridin-2-ylamin

o

N
Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP1 bit ngudn tir

2,7g (25mmol) 6-metyl-pyridin-2-ylamin va 5,6g (25mmol) NIS. Cac lugng nhé bis-
iodopyridin twong tmg dugc tao thanh trong phan tng (LC-MS). Hdn hop phan mg
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duoc d6 vao da ¢ trén san phim bis-iodo dugc két tiia. Chét 1ong gbe duogce xit Iy véi
hén hop chira Na,S>03 5% va NaHCO; 10% va sau d6 duoc trung hoa bang céch bd
sung NaOH 4N. San phdm két tia dwoc thu bang cach loc va rira véi nude. Hiéu suit:
4,95g (85%).

A-5) 6-Etyl-5-iodo-pyridin-2-ylamin

LA

N

Céc hop chat néu & dé muc nay dwoc tdng hop theo quy trinh chung GP1 bt ddu tir
10,0g (83mmol) 6-etyl-pyridin-2-ylamin va 18,4g (83mmol) NIS. Hiéu suit sau khi
két tia hdn hop phan tmg: 18,0g (89%).

A-6) 5-Iodo-4-metyl-pyridin-2-ylamin

LA

| N

Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP1 bit du tir
2,0g (18mmol) 4-metyl-pyridin-2-ylamin v 4,2g (18mmol) NIS. Hiéu suét sau khi két
tiia hdn hop phan tmg: 3,6g (83%).

A-7) 4-Etyl-5-iodo-pyridin-2-ylamin

Céc hop chit néu & d& muc nay duoc téng hop theo quy trinh chung GP1 bit du tir
5,0g (41mmol) 4-etyl-pyridin-2-ylamin va 9,2g (41mmol) NIS. Hiéu suét sau khi két
tia hdn hop phin tmg va su phan 13p san phim bd sung tir chit long gbc bing phwong
phap sic ky st dung silicagel: 10,3g (100%).
A-8) 4-Triflometyl-5-iodo-pyridin-2-ylamin

CFyn o NH,

|

| N

Céc hop chit néu & & muc nay duoc tdng hop theo quy trinh chung GP1 bit du tir
20,0g (123mmol) 4-triflometyl-pyridin-2-ylamin va 27,8g (123mmol) NIS. Hiéu suit
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sau khi két tia hdn hop phan tmg va sw phan 14p san phim b sung tir cht 16ng me
bang phuong phép sic ky trén slilcagel: 20,3g (57%).
A-9) 3-Flo-5-iodo-pyridin-2-ylamin

F

Cac hop chit néu & d& muc nay dwoc tdng hop theo quy trinh chung GP1 bét du tir
200mg (1,78mmol) 3-flo-pyridin-2ylamin va 401mg (1,78mmol) NIS. Hiéu suit sau
khi két ttia hén hop phan tmg: 380mg (90%).

A-10) 2-Metyl-5-trimetylsilanyletynyl-pyridin

z
N

s 7z
Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP2 bt diu tir
2,0g (11,6mmol) 5-bromo-pyridin-2-ylamin va 2,3mL (16,3mmol) 1-trimetylsilyl-etyn
st dung 68mg (0,36mmol) Cul, 305mg (1,2mmol) triphenylphosphin, 213mg
(0,30mmol) PdCl(PPhs); va 18mL (127mmol) trietylamin trong 18mlL THF kho.
Trong quy trinh tinh ché hdn hop phan tmg duoc pha lodng véi etyl axetat, pha hitu co
duoc chiét véi nude va nuwée mudi. San phdm duogc tinh ché bing phwong phap séc ky
trén silicagel sir dung gradien hexan/etyl axetat. Hiéu suét: 1,5g (68%).
A-11) 5-Trimetylsilanyletynyl-pyridin-2-ylamin
A~ NH,
- > N

Si
Céc hop chit néu & & muc nay dwoc téng hop theo quy trinh chung GP2 bét ddu tir
5,0g (28,9mmol) 5-bromo-pyridin-2-ylamin va 5,7mL (40,5mmol) 1-trimetylsilyl-etyn
st dung 168mg (0,88mmol) Cul, 758mg (2,9mmol) triphenylphosphin, 533mg
(0,76mmol) PdCIl>(PPhs3), va 40mL (288mmol) trietylamin trong 40mL THF kho.
Trong quy trinh tinh ché hdn hop phén tmg duoc pha lodng véi etyl axetat va cac

luong nho xyclohexan, pha hitu co duge chiét véi nude va nudec muodi. San pham duge
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tinh ché bang phwong phap séc ky trén silicagel st dung hexan/etyl axetat (10/1 thé
tich/thé tich). Hiéu suét: 5,0g (91%).
A-12) Metyl-(5-trimetylsilanyletynyl-pyridin-2-yl)-amin

Céc hop chit néu & & muc ndy dwoc tdng hop theo quy trinh chung GP2 bt dau tir
4,3g (23,0mmol) 5-bromo-2-metylamino-pyridin va 4,5mL (32,2mmol) 1-
trimetylsilyl-etyn st dung 134mg (0,7lmmol) Cul, 60lmg (2,3mmol)
triphenylphosphin, 420mg (0,60mmol) PdCl2(PPhs); va 32mL (101mmol) trietylamin
trong 40mL THF khd. Trong quy trinh tinh ché hdn hop phan tmg dugc pha lodng véi
etyl axetat vd c4c luong nho xyclohexan, pha hitu co duoc chiét véi nuée va nude
mubi. San phdm duoc tinh ché bing phuong phap séc ky trén silicagel st dung gradien
hexan/etyl axetat. Hi¢u suét: 4,0g (85%).

A-13) Etyl-(5-trimetylsilanyletynyl-pyridin-2-yl)-amin

Z H\/

A

Céc hop chit néu & d& muc nay duoc tdng hop theo quy trinh chung GP2 bt du tir
909mg (4,5mmol) 5-bromo-2-etylamino-pyridin va 0,89mL (6,3mmol) 1-trimetyl-
silyl-etyn st dung 26mg (0,13mmol) Cul, 118mg (0,45mmol) triphenylphosphin,
82mg (0,12mmol) PdCl2(PPh3), va 6,3mL (45,0mmol) trietylamin trong 7mL THF
kho. Trong quy trinh tinh ché hdn hop phan tmg dugc pha lodng véi etyl axetat va cac
lugng nhé xyclohexan, pha hitu co duge chiét véi nuée va nude mudi. San phidm dugc
tinh ché bing phuong phép sic ky trén silicagel stt dung gradien hexan/etyl axetat.
Hiéu suét: 980mg (99%).

A-14) 4-Triflometyl-5-trimetylsilanyletynyl-pyridin-2-ylamin
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Céc hop chit néu & d& muc nay duoc téng hop theo quy trinh chung GP2 bt dau tir
12,8g (44mmol) 4-triflometyl-5-iodo-pyridin-2-ylamin va 8,8mL (62mmol) 1-trimetyl-
silyl-etyn st dung 844mg (4,4mmol) Cul, 3,1g (4,4mmol) PdCl2(PPh3); va 62mL
(443mmol) trietylamin trong 80mL THF khd. Trong quy trinh tinh ché dung méi dugc
loai bd dudi ap suat quy ddi, san phdm thd dwoc hip thu trong etyl axetat va pha hitu
co dugc chibt v6i nude. San pham dugce tinh ché hai 14n bing phuong phép séc ky trén
silicagel sir dung gradien DCM/MeOH. Hiéu suit: 5,85g (51%).

A-15) 6-Triflometyl-5-trimetylsilanyletynyl-pyridin-2-ylamin

A~ NH,

I
N

>?i o CF,
Céc hop chét néu & d& muc nay dwoc téng hop theo quy trinh chung GP2 bat du tir
5,7g (20mmol) 6-triflometyl-5-iodo-pyridin-2-ylamin va 3,9mL (28mmol) 1-trimetyl-
silyl-etyn stt dung 379mg (2,0mmol) Cul, 1,4g (2,0mmol) PdCl>(PPhs); va 28mL
(199mmol) trietylamin trong 30mL THF khd. Trong quy trinh tinh ché dung méi dugc
loai bd dudi ap suat quy ddi, san phim tho dwoc hép thu trong etyl axetat va pha hitu
co duge chiét voi nude. San phidm duge tinh ché bing phuong phép sic ky trén
silicagel str dung gradien DCM/MeOH. Hiéu suit: 2,83g (55%).
A-16) 4-Metyl-5-trimetylsilanyletynyl-pyridin-2-ylamin
A~ NH,

N

>si
Céc hop chit néu & d& muc nay dwoc téng hop theo quy trinh chung GP2 bét dau tir
3,3g (14,1lmmol) 4-metyl-5-iodo-pyridin-2-ylamin va 2,8mL (19,7mmol) 1-trimetyl-
silyl-etyn st dung 81mg (1,4mmol) Cul, 296mg (0,42mmol) PdCl>(PPhs),, 370mg
(1,4mmol) triphenylphosphin va 20mL (141mmol) trietylamin trong 25mL THF kh6.

Sau khi 1am mat dén RT, hdn hop dugce loc va san phdm duoc tach riéng tir phén loc
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bang phuong phép sic ky trén silicagel st dung gradien DCM/MeOH. Hiéu suit:
2,75g (95%).

A-17) 6-Metyl-5-trimetylsilanyletynyl-pyridin-2-ylamin

A~ NH,

>Si P> N

I

Céc hop chit néu ¢ d& muc nay dugc tdng hop theo quy trinh chung GP2 bit ddu tir
5,0g (21,4Ammol) 6-metyl-5-iodo-pyridin-2-ylamin va 4,5mL (32mmol) 1-trimetyl-
silyl-etyn st dung 407mg (2,Immol) Cul, 2,0g (2,lmmol) Pd(PPhs)s va 30mL
(214mmol) trietylamin trong 40mL DMF kho. Trong qu4 trinh tinh ché dung méi duoc
loai bd duéi 4p suit quy ddi va san phm duoc tinh ché hai 14n bing phwong phap sic
ky trén silicagel sir dung gradien DCM/MeOH gradien. Hiéu suét: 4,2g (96%).

A-18) 4-Etyl-5-trimetylsilanyletynyl-pyridin-2-ylamin

Céc hop chit néu & d& muc nay dugc tdng hop theo quy trinh chung GP2 bit diu tir
10,3g (41,6mmol) 4-etyl-5-iodo-pyridin-2-ylamin va 8,2ml (58,2mmol) 1-trimetyl-
silyl-etyn sit dung 792mg (4,2mmol) Cul, 2,9g (4,2mmol) PdCIlx(PPhs), va 58mL
(416mmol) trietylamin trong 140mL THF kho. Trong qua trinh tinh ché dung mai
duoc loai bé dudi p sudt quy ddi, sin phdm thd dugc hip thu trong etyl axetat va pha
hitu co duge chiét véi nude. San phdm duge tinh ché hai 1in bang phuong phap sic ky
trén silicagel sir dung gradien xyclohexan/etyl axetat. Hiéu suét: 9,08g (100%).

A-19) 6-Etyl-5-trimetylsilanyletynyl-pyridin-2-ylamin

pZ NH,

I
N

.
7
s
Céc hop chit néu ¢ dé muc nay dugc tdng hop theo quy trinh chung GP2 bat dau tir
18g (72,6mmol) 6-etyl-5-iodo-pyridin-2-ylamin va 14,4mL (102mmol) 1-trimetyl-
silyl-etyn sit dung 1,38g (7,3mmol) Cul, 5,1g (7,3mmol) PdCl(PPh3), va 101mL
(726mmol) trietylamin trong 100mL THF khd. Trong qui trinh tinh ché dung méi
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dugc loai bé dudi 4p sult quy ddi, san phdm thd dwoc hip thu trong etyl axetat va pha
hitu co duge chiét v6i nude. San phim dugc tinh ché hai 14n bang phuong phép sic ky
trén silicagel str dung gradien xyclohexane/etyl axetat. Hiéu suét: 12,73g (80%).
A-20) 5-Trimetylsilanyletynyl-pyridin-3-ol
OH
“
e

s
Céc hop chit néu & dé muc nay dwoc tdng hop theo quy trinh chung GP2 bt diu tir
2,0g (11,6mmol) 5-bromo-3-hydroxy-pyridin va 2,3mL (16,2mmol) 1-trimetylsilyl-
etyn st dung 66mg (0,3mmol) Cul, 303mg (1,2mmol) triphenylphosphin, 243mg
(0,3mmol) PAClL(PPhs)2 va 19mL (139mmol) trietylamin trong 20mL THF khé. Trong
quy trinh tinh ché hdn hop phan mg duoc pha lodng véi etyl axetat va cac lugng nhd
xyclohexan, pha hitu co dugc chiét véi nuée va nuée mudi. San phdm duogc tinh ché
bang phuong phap sic ky trén silicagel str dung gradien DCM/MeOH. Hiéu suét: 2,0g
(91%).
A-21) 5-Trimetylsilanyletynyl-pyridin-3-ylamin

Céc hop chit néu & dé muc nay dwoc tdng hop theo quy trinh chung GP2 bt du tir
2,0g (11,6mmol) 5-bromo- pyridin-3-ylamin va 2,3mL (16,2mmol) 1-trimetylsilyl-
etyn sit dung 66mg (0,3mmol) Cul, 303mg (1,2mmol) triphenylphosphin, 243mg
(0,3mmol) PACIx(PPh3); va 19mL (139mmol) trietylamin trong 20mL THF khd. Trong
quy trinh tinh ché hdn hop phan mg duoc pha lodng véi etyl axetat va céc lugng nho
xyclohexan, pha hitu co dugc chiét véi nude va nuée mubi. San phdm duoc tinh ché
bang phuong phéap sic ky trén silicagel sir dung gradien DCM/MeOH. San phim dugc
két tia trén cdt va sau d6 dugc chiét tir silicagel véi MeOH tinh khiét. Hiéu suét: 2,0g
(91%).

A-22) 5-Trimetylsilanyletynyl-1H-pyrazolo[3,4-b]pyridin
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Cac hop chit néu & d& muc ndy dugc tdng hop theo quy trinh chung GP2 bét dAu tir
1,0g (5,lmmol) 5-bromo-1H-pyrazolo[4,5-b]pyridin va 1,0mL (7,Immol) 1-
trimetylsilyl-etyn st dung 29mg (0,15mmol) Cul, 133mg (0,51mmol)
triphenylphosphin, 106mg (0,15mmol) PdCl>(PPhs); va 8,4mL (60,6mmol) trietylamin
trong 8mL THF kho. Két tiia dugc loc ra va san phdm dugce tinh ché bing RP-HPLC
st dung gradien ACN/H,O. Hiéu suit: 542mg (50%).

A-23) 5-Trimetylsilanyletynyl-1H-pyrrolo[2,3-b]pyridin

NH

Céc hop chét néu & d& muc ndy dwoc téng hop theo quy trinh chung GP2 bét ddu tir
3,0g (15,2mmol) 5-bromo-1H-pyrolo[2,3-B]pyridin va 3,0mL (21,3mmol) 1-trimetyl-
silyl-etyn st dung 87mg (0,46mmol) Cul, 400mg (1,5mmol) triphenylphosphin,
312mg (0,46mmol) PdCl>(PPhs); va 25,4mL (182mmol) trietylamin trong 25mL THF
khé. K&t tia tao thanh dugc loc ra va san phm duoc tinh ché bing phwong phap sic
ky trén silicagel str dung gradien DCM/MeOH. Hiéu suét: 3,05g (94%).

A-24) 6-Trimetylsilanyletynyl-3 H-imidazo[4,5-b]pyridin

NH

Cac hop chéit néu & d&& muc nay duoc tdng hop theo quy trinh chung GP2 bét du tir
1,2g (6,lmmol) 5-bromo-3H-imidazo[4,5-b]pyridin va 1,2mL (8,4mmol) 1-
trimetylsilyl-etyn st dung 34mg (0,18mmol) Cul, 159mg (0,61mmol)
triphenylphosphin, 128mg (0,18mmol) PdCIx(PPhs)2 va 10,lmL (72,7mmol)
trietylamin trong 10mL THF kh. Két tia tao thanh dwoc loc ra va san phém duogc tinh
ché bang RP-HPLC str dung gradien ACN/H,O. Hidu suit: 606mg (46%).

A-25) 5-Etynyl-2-metyl-pyridin
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z

\ IN x HCI
¥ 4

Céc hop chit néu & dé muc nay duoc téng hop theo quy trinh chung GP3 bit dau tir
2,2g (12mmol) 2-metyl-5-trimetylsilanyletynyl-pyridin va 0,80g (5,8mmol) K>CO;
trong 13mL MeOH. San phim tho dugc tinh ché bing phwong phép sic ky trén
silicagel st dung gradien xyclohexan/etyl axetat. San phim duoc chiét tir pha hitu co
v6i HCI IN va dugc tach riéng duéi dang hydroclorua sau khi lam khé lanh. Hiéu
suét: 1,3g (73%).

A-26) 5-Etynyl-pyridin-2-ylamin

A NH,

> N

Céc hop chit néu & d& muc nay dwoc tdng hop theo quy trinh chung GP3 bit du tir
5,52 (29mmol) S-trimetylsilanyletynyl-pyridin-2-ylamin va 2,0g (14mmol) K>COs
trong 30mL MeOH. San phdm duoc tinh ché bang phuong phap sic ky trén silicagel
str dung gradien hexan/etyl axetat. Hiéu suét: 2,9g (85%).

A-27) (5-Etynyl-pyridin-2-yl)-metyl-amin

AN

N
G

Céc hop chit néu & d& muc nay duoc tdng hop theo quy trinh chung GP3 bit dAu tir
1,5¢ (7,3mmol) metyl-(5-trimetylsilanyletynyl-pyridin-2-yl)-amin va 507mg
(3,7mmol) K»COs trong 10mL MeOH. Hiéu sut: 698mg (56%) sau khi phwong phap
sdc ky trén silicagel.

A-28) (5-Etynyl-pyridin-2-yl)-etyl-amin

H
AN

I
4 N
Céc hop chét néu & d& muc nay dwoc tdng hop theo quy trinh chung GP3 bit dau tir
980mg (4,5mmol) TMS-alkyn va 310mg (2,3mmol) K>COs3 trong 6mL MeOH.
Hiéu suit: 388mg (59%) sau phwong phép séc ky trén silicagel.
A-29) 5-Etynyl-4-triflometyl-pyridin-2-ylamin
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// N

Céc hop chit néu & d&& muc nay duoc tdng hop theo quy trinh chung GP3 bét dau tir
59g (22,6mmol) 4-triflometyl-5-trimetylsilanyletynyl-pyridin-2-ylamin va 1,56g
(11,3mmol) K»CO; trong 50mL MeOH. San phdm duoc tinh ché bing phuong phép
sic ky trén silicagel sir dung gradien DCM/MeOH. Hiéu suit: 2,97g (71%).

A-30) 5-Etynyl-6-triflometyl-pyridin-2-ylamin

> NH,

N

&
CF,

Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP3 bit dau tir
2,82g (11,0mmol) 6-triflometyl-5-trimetylsilanyletynyl-pyridin-2-ylamin va 757mg
(5,5mmol) K2COjs trong 25mL MeOH. San phim dugc tinh ché bang phuong phap séc
ky trén silicagel sir dung gradien xyclohexan/etyl axetat. Hidu suét: 0,9g (44%).

A-31) 5-Etynyl-4-metyl-pyridin-2-ylamin

NH,

I
N

z

Z

Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP3 bét ddu tir
1,82 (8,8mmol) 4-metyl-5-trimetylsilanyletynyl-pyridin-2-ylamin va  609mg
(4,4mmol) K>CO;s trong 315mL MeOH. San phim dugc tinh ché bing phuong phép
sic ky trén silicagel st dung gradien DCM/MeOH. Hiéu sut: 1,0g (86%).

A-32) 5-Etynyl-6-metyl-pyridin-2-ylamin

2 NH,

> N

Céc hop chét néu & d& muc niy duoc tdng hop theo quy trinh chung GP3 bét dau tir
43g (21,0mmol)  6-metyl-5-trimetylsilanyletynyl-pyridin-2-ylamin =~ va  1,5g
(10,5mmol) K2COs trong 30mL MeOH. San phdm duoc tinh ché bang phwong phap
sac ky trén silicagel sir dung gradien DCM/MeOH. Hiéu suét: 3,6g.

A-33) 4-Etyl-5-etynyl-pyridin-2-ylamin
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N\

Céc hop chit néu & d& muc nay duoc tdng hop theo quy trinh chung GP3 bit dau tir
3,3g (15mmol) 4-etyl-5-trimetylsilanyletynyl-pyridin-2-ylamin va 1,04g (7,5mmol)
K2COj; trong 30mL MeOH. San phdm duoc tinh ché bing phuong phép sic ky trén
silicagel sir dung gradien DCM/MeOH. Hiéu suét: 1,78g (81%).
A-34) 6-Etyl-5-etynyl-pyridin-2-ylamin
yZ | NH,
// N
Céc hop chit néu & & muc nay duoc tébng hop theo quy trinh chung GP3 bt dau tir
12,23g (56mmol) 6-etyl-5-trimetylsilanyletynyl-pyridin-2-ylamin va 3,87g (28mmol)
K2CO; trong 120mL MeOH. San phim dugc tinh ché bing phwong phép séc ky trén
silicagel str dung gradien DCM/MeOH. Hiéu suét: 4,5g (85%).
A-35) 5-Etynyl-pyridin-3-ol
OH

7

N
Z
Céc hop chit néu & & muc nay duoc tdng hop theo quy trinh chung GP3 bt dau tir
2,0g (10,5mmol) TMS-alkyn va 722mg (5,2mmol) K>CO; trong 10mL MeOH. Hiéu
suit: 804mg (49%) sau phuong phép sic ky trén silicagel.
A-36) 5-Etynyl-pyridin-3-ylamin

NH

2
/@ x HCI
N

F

Céc hop chit néu & & muc ndy duoc tdng hop theo quy trinh chung GP3 bét dau tir
2,0g (11mmol) TMS-alkyn va 722mg (5,2mmol) K2COs3 trong 10mL. MeOH. Hiéu
sut: 1,2g (74%) sau phuong phap sic ky trén silicagel va két tua tir dioxan/HCL.

A-37) 5-Etynyl-1H-pyrazolo[3,4-b]pyridin
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=N
/éNH

3

~ N
G

Céc hop chit néu & & muc nay duoc tdng hop theo quy trinh chung GP3 bt dau tir
542mg (2,5mmol) TMS-alkyn va 174mg (1,3mmol) K,CO; trong 6mL MeOH.
Higu suét: 330mg (92%) sau khi chiét.

A-38) 5-Etynyl-1H-pyrrolo[2,3-b]pyridin

NH
“3
e}
Z

Cac hop chét néu & & muc nay dugc tdng hop theo quy trinh chung GP3 bt du tir
3,1g (14mmol) TMS-alkyn va 983mg (7,lmmol) K,CO; trong 15mL MeOH. Hiéu
suét: 1,2g (61%) sau phuong phap sic ky trén silicagel.

A-39) 6-Etynyl-3H-imidazo[4,5-b]pyridin

N=\
NH
7
Pe!
7

Céc hop chét ndu & d& muc nay dugc tdng hop theo quy trinh chung GP3 bét diu tur
706mg (3,3mmol) TMS-alkyn va 227mg (1,6mmol) K2COs trong 6mL MeOH. Hiéu
suét: 491mg (94%) sau khi chiét.

A-40) 4-Clo-6-metyl-5-pyridin-3-yletynyl-pyrimidin

“3
x N
=
N
U
N~ cl

Céc hop chit néu & dé muc nay duogc tdng hop theo quy trinh chung GP2 bét dau tir

\

\

250mg (1,0mmol)  4-clo-5-iodo-6-metyl-pyrimidin st dung 123mg (1,2mmol)
3-etynyl-pyridin, 18mg (0,10mmol) Cul, 34mg (0,05mmol)
bis-(triphenylphoshin)paladi(IT) clorua, 0,5mL trietylamin trong 2mL DMF. Hdn hop
phan {mg dugc khudy trong khoang thoi gian 3 gid & nhiét do 60°C. Sau khi loai bd
dung méi dudi 4p sudt quy ddi, san phim duoc tinh ché bang PR-HPLC. Hiéu sut:
25mg (11%).

A-41) 5-(6-Amino-pyridin-3-yletynyl)-4-clo-6-metyl-pyrimidin
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L
Hop chét ndu & d& muc nay c6 thé dugc tdng hop theo quy trinh chung GP2 bt dau tir
30g (0,11mol) 4-clo-5-iodo-6-metyl-pyrimidin (A-1) va 26,4g (0,22mol) S5-etynyl-
pyridin-2-ylamie (A-36) s dung 2,1g (11mmol) ddng iodua va 7,9g (11mmol)
bis(triphenylphosphin)paladi clorua va trietylamin trong 600mL THF. Sau khi tinh ché
va chay sic ky (silic dioxit, rira giai MeOH 5% trong DCM) 13g (45%) san phim

mong muon thu dugc.

N~ Cl

A-42) 4-clo-6-etyl-5-(6-metyl-pyridin-3-yletynyl)-pyrimidin

=
N
N
U _
N~ “Ci

Céc hop chit néu & d& muc nay duoc tdng hop theo quy trinh chung GP2 bét dau tir
250mg (1,0mmol) 4-clo-6-etyl-5-iodo-pyrimidin st dung 121,5mg (1,2mmol)
5-etynyl-2-metyl-pyridin, 18mg  (0,10mmol) Cul, 34mg  (0,05mmol)
bis-(triphenylphoshin)paladi(IT) clorua, 0,5mL trietylamin trong 2mL DMF. Hon hop
phan tmg dwoc khudy trong khoang thdi gian 3 gir & nhiét d6 60°C. Sau khi loai bd
dung méi dudi 4p sudt quy ddi, san phdm duogc tinh ché bang PR-HPLC. Hiéu sut:
25mg (11%).

A-43) 5-(6-Amino-pyridin-3-yletynyl)-4-clo-6-etyl-pyrimidin

AN

N
&N/ ci

B6 sung 4,2g (22mmol) Cul va 15,7g (22mmol) bis(triphenylphosphin)paladi clorua
vao dung dich khudy chira 60g (0,22mol) 4-clo-5-iodo-6-etyl-pyrimidin (A-2) trong
1200mL THF dudi argon. Hon hop phan tmg duoc lam sach véi argon trong khodng
thoi gian 30 phut. 15,7g (0,22mol) 5-etynyl-pyridin-2-ylamie (A-36) va trietylamin
duoc bd sung vao va hdn hop phan tmg dwoc gia nhiét & nhiét 4 60°C trong khoang
thoi gian 4 gio. Sau khi tinh ché va chay séc ky (silic dioxit, rira giai véi MeOH 5%
trong DCM) 26g (45%) san phim mong mudn thu dugc.
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A-44) 5-(6-Amino-2-metyl-pyridin-3-yletynyl)-4-clo-6-etyl-pyrimidin

N

.

Céc hop chét néu & d& muc nay dwoc tdng hop theo quy trinh chung GP2 bit dau tir

Cl

6,0g (22,3mmol) 4-clo-6-etyl-5-iodo-pyrimidin st dung 3,5g (26,8mmol) 5-etynyl-6-
metyl-pyridin-2-ylamin, 213mg (1,lmmol) Cul, 1,57g (2,2mmol) bis-(triphenyl-
phoshin)paladi(II) clorua, 15mL (112mmol) trietylamin trong 100mL DME. Hén hop
phan tmg duoc khudy qua dém & RT. Sau khi loai bd dung méi dudi ap suit quy dbi,
cin dugc hip thu trong nuée va etylaxetat va pha chira nu6e dugc chiét hai 14n véi
etylaxetat. Cac pha hitu co lién két dugc lam kho trén MgSOs, loc trén silic dioxit va
dung moéi dugc loai bo dudi ap sudt quy dbi. Hidu sudt: 2,9g (64%)

A-45) [5-(4-clo-6-etyl-pyrimidin-5-yletynyl)-pyridin-2-yl]-metyl-amin

/IN\
N
=

N

U

N~ cl

Céc hop chét néu & d& muc nay dwoc tdng hop theo quy trinh chung GP2 bét dau tir
0,89g (2,6mmol) 4-clo-6-etyl-5-iodo-pyrimidin str dung 0,48g (3,65mmol) (5-Etynyl-
pyridin-2-yl)-metyl-amin, 40mg (0,21mmol) Cul, 180mg (0,26mmol) bis-(triphenyl-
phoshin)paladi(II) clorua, 3,6mL (26,1mmol) trietylamin trong 5,5mL THF. Hén hop
phan Gng dugc lam khé qua dém & nhiét 36 65°C. Sau khi loai bo dung mdi dudi ap
sudt quy ddi, ciin dwoc hip thu trong nude va etylaxetat va pha chira nuée dugc chiét
hai 14n véi etylaxetat. Cac pha hitu co lién két dwoc 1am khd trén MgSOs, loc trén silic
dioxit va dung mdi dugc loai bd dudi &p sudt quy dbi. Hiéu suét: 320mg (46%).

A-46) [5-(4-clo-6-etyl-pyrimidin-5-yletynyl)-pyridin-2-yl]-etyl-amin

N
z
g8
NI\
kN/C|

Céc hop chit néu & d& muc nay dugc tdng hop theo quy trinh chung GP2 bét dau tir 4-
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clo-6-etyl-5-iodo-pyrimidin st dung 5-Etynyl-pyridin-2-yl)- etyl-amin (A-28), Cul,
bis-(triphenyl-phoshin)paladi(IT) clorua, trietylamin trong THF. Sau quy trinh tinh ché
hop chit mong mudn thu dugc véi hidu suit cao va do tinh khibt c6 thd chip nhan

duoc.

H2) Axit 4-Bromo-2,6-diflobenzoic

F F O
/J::i:l\ LDA, CO2, THF /J::&:Iju\OH
Br F Br F
H1 H2

Dung dich chira diisoporpylamin (32g, 0,31mol) trong THF (170ml) duoc bd sung
ting giot vao n-BuLi (116ml, 0,30mol), trong khi giit nhiét d6 bén trong thip hon -
65°C. Hon hop dwoc khudy & nhiét d -50°C trong khoang thoi gian 1 gid dé thu duoc
dung dich LDA. LDA dugc bd sung vao dung dich chira hop chit H1 (50g, 0,26mol)
trong THF (170mL), trong khi gift nhiét d6 bén trong thap hon -65°C, sau d6 khudy
trong khoang thoi gian 1,5 gi va CO, dugc bd sung & nhiét d6 -65°C, sau d6 diéu
chinh pH dn 2~3 bang HCI 1N, va chiét v6i EtOAc (3%x500ml). L6p hitu co duge 1am
kho boi NaySOs, ¢6 dic trong chan khong dé tao ra hop chat H2 (39,0g, 63,4%).

H3) metyl este cta axit 4-Bromo-2,6-diflobenzoic

F O 0
H,SO,, MeOH
/dJ\OH 2—4> /dj\?
Br F ' Br F
H2 H3

B6 sung tir tir H2SO4 (98%) vao huyén phu chira hop chit H2 (52,5g, 0,23mol) trong
MeOH (320mL). Hdn hop phan tmg duge hdi Iuu cho dén khi TLC cho thiy nguyén
liéu khong dugc sir dung hoan toan. Dung méi dugc loai bé va can tao thanh duoc
phén chia gitta NaHCO; va EtOAc dugc bdo hoa. Lép hitu co dugc lam kho trén
Na>SO: khan va ¢ dic duéi chan khong thu duge san pham H3 (50,0g, 90,0%).

A-47) Metyl este cua axit 2,6-Diflo-4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-

benzoic
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o 0 F o)
\B_B/
1, FHEE X
joa oy
Br F Pd(dppf)Cl2, KOAc, dioxan >}/O

Huyén phu chita hop chit H3 (50,0g, 0,20mol), Bis(pinacolato)diborn (53,3g,
0,21mol), Pd(dppf)Cl> (15,0g, 0,02mol) va KOAc (61,5g, 0,6mol) trong dixoan
(400mL) dugc gia nhiét & nhi¢t @6 70°C nhanh trong khoang thoi gian 2 gi¢. Dixoan
dugc bay hoi trong chin khong va cén tao thanh dugc rira véi PE. Dung dich hitu co
thu duge dugc cd dic trong chan khong. San phim tho duge két tinh tir PE thu duoc
A-47 (52,76g, 89,0%).

H5) Axit 4-Bromo-2-clo-6-flobenzoic
F F O

/@\ LDA, CO2, THF /dJ\OH
Br cl Br of

H4 H5

B6 sung timg giot n-BuLi (8,8mL, 22mmol) vao dung dich chita diisopropylamin
(2,4g, 24mmol) trong THF (40mL) & nhiét d6 -78°C. Hon hop dugc khqu o nhiét do
-78°C trong khoang thdi gian 1 gid, va sau d6 cho phép 1am 4m dén nhiét do 0°C.
Dung dich tao thanh duoc chuyén vao dung dich chira hop chat H4 (4,16g, 20mmol)
trong THF (60mL) & nhiét d6 -78°C va dugc khudy trong khoang thoi gian 1 gid, sau
d6 duogc ndi bot bing CO2 kho trong khoang thoi gian 1 gid nita. Dung dich thu duoc
dugc 1am ngudi bang HCI IN (50mL) & nhiét d6 0°C va duf,rc chiét véi EtOAc (2x
50mL). Cac 16p hitu co duoc rira véi NaHCOj3 bdo hoa trong nude va nude mudi, 1am
kho va c6 dic dé thu duoc san phdm thé H5 (chit ddng phan, 5g, thd) c6 dang diu

mau nau, duoc sir dung truc tiép trong bude tiép theo.

H6) metyl este cia axit 4-Bromo-2-clo-6-flobenzoic
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F O £ 0

Mel, DMF, Na,CO
Jealaive
Br cl Br Cl

H5 H6
B4 sung metyl iodua (23g, 160mmol) vao hdn hop chira hop chit H5 (20g, 80mmol)
va K2CO; (13,2g, 96mmol) trong DMF (200mL). H5n hop dwoc khudy & nhiét ¢ moi
truong trong khoang thdi gian 2 gid, dd vao nuée (600mL) va chiét véi DCM
(2x200mL). Céc 16p hitu co lién két duoc rira véi nude, nude mubdi, dugc 1am khd, va
cd dic dudi ap sudt quy d6i dé tao ra diu mau nau, duoc tinh ché bing phuong phép
sic ky trén silicagel (PE : EtOAc = 100:1) thu dugc hop chit H6 (chit ddng phan, 8g,

49% trong 2 budc) c6 dang diu mau sang.

A-48) Metyl este cua axit 2-Clo 6-flo-4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-

benzoic

o) o) F (0]
\ /7
F 0 BB
o LY
P D
Br cl Pd(dppf)CI2, KOAc, dioxan >}/0

He

Hbn hop cua hop chit H6 (18g, 68mmol), bis(pinacolato)dibo (17,3g, 68mmol),
Pd(dppf)Cl2 (2,5g, 3,4mmol) va KOAc (20g, 0,2mol) trong dioxan (300mL) dugc gia
nhiét dén nhiét 6 80°C trong khoéang thdi gian 2 gidy, va dugc cd dic dén kho dudi ap
sudt quy d6i. Cin tao thanh duoc tinh ché biang phuwong phap sic ky trén silicagel (PE:
EtOAc = 150:1) thu duogc san phém thé c6 dang dau trong, sau d6 két tinh lai véi
hexan thu dugc A-48 (5,5g, 35,7%) ¢ dang chét rin mau tring.

H8) Metyl este cua axit 2,6-Diclo-benzoic

cl o Ccl O
CH,l, K,CO;, DMF
o S L
o nhiét 46 hdi luu, 2 git cl
H7 H8
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B6 sung metyl iodua (75,9g, 0,52mmol) vao dung dich chita hop chit H7 (50g,
0,26mmol) va K2CO; (53,8g, 0,39mmol) trong DMF (200mL). Hbn hop duoc khudy ¢
nhiét d6 madi trudng trong khoang thoi gian 2 gio, duoc db vao nude (500mL) va duoc
chiét véi etylaxetat (2x500mL). Cac 16p ete lién két dwoc rira v6i nude, nuée mudi,
duge lam khd, loc, va c6 dic dudi ap sult quy dbi dé tao ra hop chit H8 (45g, 83%) ¢
dang dau mau vang, Ry= 0,8 (petrolete: etylaxetat = 10:1).

A-494) Metyl este cua axit 2,6-Diclo-4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-

benzoic

7 N\ \_j/
Cl 0] =N N ?
SQ IR ot
c [Ir(COD)OMel,, Pin,B,, é/o
heptan, nhiét d6 hdi hru, 18 giv
H8 A-49A

Bis(pinacolato)dibo [Pin2Bz] (44,8g, 176mmol), 4,4'-Di-tert-butyl-[2,2'Tbipyridinyl
(120mg, 0,44mmol), va [Ir(COD)(OMe)]> (147mg, 0,22mmol) dugc bd sung vao dung
dich chira hop chit H8 (45g, 0,22mol) trong heptan (500mL). H3n hop phéan tng dwoc
chuyén tir mau vang sang mau xanh 14 cdy dén mau gach trong khoang thoi gian phit
dau. Hn hop phan tmg dugc gia nhiét &n nhiét d6 hdi luu trong khoang thoi gian 18
gid va sau d6 dugc phan chia giita etyl axetat va nude. Cac dich chiét hitu co dugce lién
két, 1am kho trén Na,SOs v ¢b dic dudi ap suit quy ddi. Cin rén duoc tinh ché bing
phuong phép sic ky trén silicagel (PE: EtOAc = 50:1, dwoc phét hién béi chat chi thi
boric) d thu dugc hop chit néu & d& muc nay (A-49A) c6 dang chit rén mau tring
(41,0g, 53%). Rr=0,4 (petrolete: etylaxetat = 20:1).

HI10) Metyl este cta axit 4-Bromo-2-triflometyl-benzoic

CF. O
CFs 0O HCI-MeOH, nhiét d6 8
hdi luu o
- OH |
Br qua dém Br
H9 H10
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Dung dich chira hop chit H9 (25,0g, 94mmol) trong HCl-MeOH (250mL) duoc
hdi Ivu qua dém. TLC chi ra nguyén liéu dugc sir dung hoan toan. MeOH duoc bay
hoi trong chin khong. Va can tao thanh dugc phin chia gitta NaHCOs; bdo hoa va
EtOAc. Lép hitu co duge 1am kho trén NaSO4 khan va cd dac dudi chan khong thu
duoc san phim H10 (23,5g; 90,0%).

A-49B) Metyl este cua axit 2-Triflometyl-4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-

yl)-benzoic

o 0 CF, O
B—B

)@A? %

Br Pd(dppf)Cl,, KOAc, DMF 7}/0

80°C, 2 giv A-49B

H10
Huyén phi chta hop chat H10 (23,5g, 83,3mmol), Bis(pinacolato)dibo (21g,
83,3mmol), Pd(dppf)Cl2 (6g, 8,3mmol) va KOAc (24g, 25mmol) trong DMF (400mL)
duoc gia nhiét dén nhiét d5 80°C nhanh trong khoang thoi gian 2 gid. Dung méi dugc
bay hoi trong chian khong. Céan tao thanh dugc hoa tan trong PE, loc va phan loc duge
thu. Phan loc tao thanh dugc cd dic trong chan khoéng thu dugc san phém tho, dirqc
két tinh trong petrolete thu duoc A-49B (10,8g; 40% ).

H12) Metyl este cua axit 4-Bromo-2-trifluorometoxy-benzoic

CF
C F3 ~ O O 3N o 0
HCI-MeOH, nhiét d¢ hdi lru
OH —_ (!3
qua dém
Br Br
H11 H12

Huyén phu chira hop chit H11 (30,0g, 0,11mol) trong MeOH-HCI 4M (500mL) dugc
hdi Iwu qua dém. MeOH dugc bay hoi trong chdn khéng. Va cin tao thanh dugc phan
chia gitta NaxCO3 bdo hoa va EtOAc. Lép hitu co duge 1am kho trén NaSO4 khan va
c¢d ddc dudi chan khong tao ra san phim H12 (24,0g; 77%).

A-49C) Metyl este cua axit 2-Triflometoxy-4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-
2-yl)-benzoic
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o .0 “oo 0

CFivg o j:o'B—B‘oi /@){O
fon: sadl
Br Pd(dppf)Cl,, KOAG, dioxan 7}/6

80°C, 2 givy A-49C

H12
Huyén phii chira hop chét H12 (24g, 0,08mol), Bis(pinacolato)dibo (20,4g, 0,08mol)
Pd(dppf)Cl2 (1,0g) va KOAc (15,68g, 0,16mol) trong dixoan (400mL) dugc gia nhiét
dén nhiét d6 80°C nhanh trong khoang thdi gian 2 gid. Dung méi dwoc bay hoi trong
chéan khong va cén tao thanh dugce hoa tan trong petrolete, dugc loc va phén loc duoc
thu. Phan loc tao thanh dugc cb dac trong chan khong thu dugc san phém tho, duoc
két tinh trong petrolete thu dugc A-49C (15,0g; 63,2% ).

A-50) Metyl este cua axit 4-[5-(6-Amino-2-metyl-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-flo-benzoic

Hop chit néu & dé muc nay duoc tdng hop tuwong tw véi quy trinh chung GP4 bét déu
tir 3,9g (14,3mmol) 5-(6-Amino-2-metyl-pyridin-3-yletynyl)-4-clo-6-etyl-pyrimidin sir
dung 3,7g (18,6mmol) axit 3-flo-4-metoxycacbonylphenyl bonic, 502g (0,71 mmol)
bis-(triphenylphoshin)paladi(Il) clorua, 10,7mL (21,5mmol) Cs2CO3 chira nuéc 2M va
10mL EtOH trong 100mL DME. H8n hop phan tmg dwgc khudy qua dém & nhiét do
80°C. Hon hop phan tng dugc loc trén xelit va dung médi duoc loai b dudi ap sult
quy d6i. San phim thé dugc nghién nhé véi nude va etylaxetat. Cac pha duge tach ra
va pha chtra nuéc dugce chiét hai 14n véi etylaxetat. Cac 16p hitu co lién két duoc 1am
khd trén Mg2S04 va dung mdi dugce bay hoi dudi 4p suit quy dbi. Phan tho duoc
khudy véi xyclohexan va dugc loc ra. Sau khi 1am kho 4,0g (72%) san phdm mong
mudn thu duoc ¢6 dang vt liéu rén, duoc st dung ma khong can tinh ché thém trong

budc tiép theo.
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A-51) Axit 4-[5-(6-Amino-2-metyl-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-flo-

benzoic

Céc hop chét néu & d& muc nay dugc tdng hop theo quy trinh chung GP8 bt dau tir
4,0g (10,3mmol) metyl este cia axit 4-[5-(6-Amino-2-metyl-pyridin-3-yletynyl)-6-
etyl-pyrimidin-4-yl]-2-flo-benzoic st dung 1,29g (30,7mmol) LiOH trong 40mL nudc
va 200mL THF. Hdn hop phén tmg dugc khudy qua dém ¢ nhiét d6 50°C. Dung mbi
duoc loai bo dudi ap suit quy dbi va cin duoc hip thu trong nude. HC1 1M chira nuée
duoc bd sung cho dén khi tién t6i pH=5. San phim két tia duoc loc ra va rira véi
ACN. Sau khi 1am khé 1,3g (32%) san phdm mong mudn dugc thu dudi dang vat liéu
rén.

A-52) Axit  5-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-pyridin-2-

carboxylic

Hop chét néu & d& muyc nay dugc tdng hop twong tw véi quy trinh chung GP4 bit ddu
tor 1,2g (4,63mmol) 4-clo-6-etyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung
1,0g (5,6mmol) axit 4-metoxycacbonyl-3-pyridyl bonic, 163mg (0,23mmol)
bis-(triphenylphoshin)paladi(Il) clorua, 7,0mL (13,9mmol) Cs2CO3 2M chira nuée va
2mL MeOH trong 10mL DME. Hon hop phéan tng duoc khudy qua dém & nhiét @6
80°C. Hdn hop phéan tmg duoc d6 vao nude va rira véi DCM. HC1 1M chita nuée duge
b sung vao pha chira nu6e cho dén khi tién téi pH=5. San phdm két tia duoc loc ra va
rira v&i nude va methanol. Sau khi 1am khd 290mg (13%) san phdm mong mudn thu
dwoc c6 dang vit lidu rén dugc st dung trong budc tiép theo ma khong cin tinh ché

thém.
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A-72) Metyl este cua axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-

flo-benzoic

Hop chit néu ¢ d& muc nay duoc tdng hop twong tw véi quy trinh chung GP4 bét diu
tr 15g (58,06mmol) 4-clo-6-etyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin str dung
13,8g (69,6mmol) axit 3-flo-4-metoxycacbonylphenyl bonic, 1,51g (2,15mmol)
bis-(triphenylphoshin)paladi(Il) clorua, 43,5mL (87,0mmol) Cs;CO3 2M chira nude va
20mL EtOH trong 200mL DME. Hén hop phan tng duoc khudy qua dém & nhiét do
80°C. Hdn hop phan tmg duoc loc trén xelit va dung mdi duoc loai bd dudi ap suét
quy dbi. San phdm tho dugc nghién nhé véi nude va duoc hoa tan bing séng siéu 4m
trong khoang thoi gian 30 phit. San phdm két tna duogc loc ra, rira véi ACN va mot
lugng nhé MeOH. Sau khi 1am khé 14,8g (68%) san phim mong mudn thu dugc cb
dang vat liéu ran.

A-73) Axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-flo-benzoic

Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP8 bét ddu tir
17,82 (47,3mmol) metyl este cua axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-flo-benzoic st dung 3,97g (94,6mmol) LiOH trong 30mL nudc va
300mL THF. Hn hop phan ung dwoc khudy qua dém & RT. Dung mdi dugc loai bd
dudi 4p suit quy ddi va can dugc hip thu trong nuée. HCl 1M chira nuée duoc bd
sung vao cho dén khi tién dén pH=5. San phdm két tiia dwoc loc ra va rira véi ACN.,
Sau khi 1am khé 17,1g (85%) san phdm mong mudn thu dugc ¢ dang vét liéu rin.

A-74) Metyl este cla axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-

benzoic
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Céc hop chit néu & d& muc ndy duoc téng hop theo quy trinh chung GP4 bit du tir
2,0g (7,73mmol) 4-clo-6-etyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung 2,1g
(11,6mmol) axit 4-metoxycacbonylphenyl bonic, 271,3mg (0,39mmol)
bis-(triphenylphoshin)paladi(Il) clorua, 5,7mL (11,5mmol) dung dich Cs:CO; trong
nuée va 2mL EtOH trong 5mL DME. Hon hop phéan tng duoc khudy trong khoang
thoi gian 1 gio & nhiét d6 130°C trong 16 vi séng. Hon hop phan tmg duoc tao huyén
phil trong MeOH va san phim két tia dugc loc ra va rira véi MeOH. Sau khi 1am khé
2,25g (81%) san phdm mong mubn thu dwoc c6 dang vt liéu ran.

A-75) Axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-benzoic
NH,

N
>
(0)
OH

Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP8 bt dau tir
2,25g '(6,28mmol) metyl ester clia axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-benzoic st dung 1,32g (31,4mmol) LiOH trong 5mL nudc va 50mL
THF. Hon hop phan tmg dugc khudy qua dém & nhiét d6 50°C. Dung méi dugc loai bd
duéi ap sudt quy dbi va cin duge hép thu trong nuée. HCl 1M chira nuée duge bd
sung vao cho dén khi tién dén pH=5. San phdm két tua dugc loc ra va duoc hép thy
trong nudc. Sau khi 1am kho bing két dong 2,3g san phim thé thu dugce duoc sir dung
trong budc tiép theo ma khong cin tinh ché thém.

A-76) Metyl este cua axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-

clo-benzoic
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Céc hop chét néu & d muc nay dwoc téng hop theo quy trinh chung GP4 bit dau tir
4,0g (15,5mmol) 4-clo-6-etyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung 4,3g
(20,immol) axit 3-clo-4-metoxycacbonylphenyl bonic, 543mg (0,77mmol)
bis-(triphenylphoshin)paladi(Il) clorua, 11,6mL (23,2mmol) Cs2CO3 2M chira nuéc va
10mL EtOH trong 100mL DME. Hén hop phan tmg dugc khudy qua dém & nhiét do
80°C. Dung mdi dugc loai bd dudi ap suit quy dbi va cin duge hip thu trong nude va
etylaxetat. Pha chita nuéc duge chiét hai 1an véi etylaxetat. Cac 16p hitu co lién két
dugce 1am khd trén MgSO4 dugce loc trén xelit va dung moi dugce loai bo dudi ap suét
quy ddi. Sau khi 1am kho 3,3g (54%) san pham mong mudn thu dugc.

A-77) Axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-clo-

benzoic
A~ NH,
~ N

=

NN

|

Lo

(0]

OH

Céc hop chit néu & d& muc nay dwoc tdng hop theo quy trinh chung GP8 bit du tir
3,3g (8,4mmol) metyl este cuia axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-clo-benzoic stt dung 1,06g (25,2mmol) LiOH trong 20mL nuéc va
100mL THF. Hdn hop phan tmg dugc khudy qua dém & nhiét d6 50°C. Dung mdi
duoc loai bé dudi ap sudt quy dbi va dugc hép thu trong nuée. HCI 1M chira nude
duoc bd sung cho dén khi tién dén pH= tir 5 dén 6. San phim két tua duoc loc va rira
v6i rira véi nuée va MeOH. Sau khi 1am khd 2,5g (89%) san phdm mong mudn thu

duoc c6 dang vét li€u ran.

A-78) metyl este cuia axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-metyl-pyrimidin-4-yl]-

benzoic
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Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP4 bét diu tir
2,0g (8,2mmol) 4-clo-6-metyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung 2,2g
(12,3mmol) axit 4-metoxycacbonylphenyl bonic, 240mg (1,5mmol) 287mg
(0,41mmol) bis-(triphenylphoshin)paladi(Il) clorua, 6,1mL (12,3mmol) Cs2CO3; 2M
chira nu6éc va 2mL EtOH trong SmL DME. H3n hop phan tmg dwoc khudy trong
khoang thoi gian 1 gior & nhiét dd 130°C trong 16 vi séng. Hon hop phan tmg dugc tao
huyén phii trong MeOH va san phim két taa duoc loc ra va rira v6i MeOH. Sau khi
1am kho 2,2g (77 %) san phdm mong mudn thu duoc c6 dang vt liéu ran.

A-79) Axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-metyl-pyrimidin-4-yl]-benzoic

y NH,
x N
=
NN
(P
N
(o]
OH

Céc hop chét néu & d& muc nay dugc tdng hop theo quy trinh chung GP8 bit diu tir
2,2g (6,3mmol) metyl este cua axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-metyl-
pyrimidin-4-yl]-benzoic st dung 1,33g (31,6mmol) LiOH trong SmL nudc va 50mL
THF. H8n hop phan tmg dugc khudy qua dém & nhiét d6 50°C. Dung méi dugc loai bo
dudi 4p sult quy ddi va can duoc hép thy trong nuée. HCl 1M chira nuée dugc bd
sung vao cho dén khi tién dén pH=5. San phédm két tia duoc loc ra va dugc hip thu
trong nu6c. Sau khi 1am kho lanh 2,7g san phdm thd thu duogc dugc sit dung trong
budc tiép theo ma khong cin tinh ché thém.

A-80) Metyl este cua axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-metyl-pyrimidin-4-yl]-

2-clo benzoic
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Céc hop chét néu & & muc niy dwoc tdng hop theo quy trinh chung GP4 bit diu tir
10g (40,9mmol) 4-clo-6-metyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung
10,5g (49,0mmol) axit 2-clo-4-metoxycacbonylphenyl bonic, 1,43g (2,04mmol)
bis-(triphenylphosphin)paladi(Il) clorua, 61,3mL (122mmol) dung dich Cs2CO3; 2M
trong nuéc va 50mL EtOH trong 500mL DME. Hon hop phan tmg duoc khudy trong
khoang thoi gian 3 gior & nhiét dd 80°C. Hon hop phan tmg duoc loc trén xelit va dung
mdi dugce loai bd dudi ap suit quy ddi. Nude duge bd sung va san phim két tiia duogc
loc ra va rira véi ACN va MeOH. Sau khi 1am khé 13,8g san phim thé thu duoc dugc
str dung trong budc tiép theo ma khéng cén tinh ché thém.

A-81) Axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-metyl-pyrimidin-4-yl]-2-clo benzoic

Céc hop chét néu & & muc ndy duoc tdng hop theo quy trinh chung GP8 bét dau tir
13,8g (36,4mmol) metyl este cua axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-metyl-
pyrimidin-4-yl]-2clo-benzoic st dung 7,64g (182mmol) LiOH trong 200mL nudc va
400mL THF. Hdn hop phan tmg duoc khudy qua dém & nhiét d6 50°C. Dung méi
duoc loai bd dudi 4p sut quy dbi va cian dugc hip thu trong nude. HCI 1M chira nurée
dugc bd sung cho dén khi tién dén pH nim trong khoang tir 5 d&n 6. San phidm két tia
duoc loc ra va rira véi nude va MeOH. Sau khi 1am khd 12,1g san phim mong mudn
thu dugce, dugce sir dung trong bude tiép theo ma khong cén tinh ché thém.

A-82) Metyl este cua axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-metyl-pyrimidin-4-yl]-
2-flo benzoic (C-45)
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Céc hop chit ndu & d& muc nay dwoc tdng hop theo quy trinh chung GP4 bét dAu tir
2,0g (8,2mmol) 4-clo-6-metyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin sir dung 2,9g
(14,7mmol) axit 2-flo-4-metoxycacbonylphenyl bonic, 287mg (0,41mmol) bis-
(triphenylphoshin)paladi(Il) clorua, 6,1mL (12,3mmol) dung dich Cs2CO3 2M trong
nuée va 2mL EtOH trong SmL DME. Hn hop phéan tng duoc khudy trong khoang
thoi gian 1 gio & nhiét o 130°C trong 10 vi séng. Hon hop phéan tmg dwoc tao huyén
phil trong MeOH va san phim két tia dugc loc ra va rira véi MeOH. Sau khi 1am kho,
2,3g (77%) sé_n,phém mong mudn thu duoc cb dang vt liéu ran.
A-83) Axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-metyl-pyrimidin-4-yl]-2-flo benzoic
2 NH,
// N
N™
W F
o
OH
Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP8 bit dau tir
2,28g (6,29mmol) metyl este cua axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-metyl-
pyrimidin-4-yl]-2-flo benzoic st dung 1,32g (31,5mmol) LiOH trong SmL nudc va
50mL THF. Hon hop phan ting dugc khudy qua dém & nhiét d6 50°C. Dung mdi duoc
loai bo dudi ap sudt quy ddi va cin dugc hip thu trong nuée. HC1 1M chira nuée dugce
bd sung cho dn khi tién dén pH=5. San phim két tia duoc loc ra va dwoc hip thu
trong nuéc. Sau khi 1am khé lanh 2,7g san phidm thd thu dwoc duoc sir dung trong
budc tiép theo ma khong cén tinh ché thém.
A-84) Metyl este cua axit 5-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-

flo-benzoic
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Céc hop chit néu & d& muc ndy dugc tdng hop theo quy trinh chung GP4 bat du tir
1,5g (5,8mmol) 4-clo-6-etyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung 1,7g
(8,7mmol) axit (4-flo-3-metoxycacbonyl)phenyl bonic, 203mg (0,29mmol)
bis-(triphenylphoshin)paladi(Il) clorua, 1,94g (13,9mmol) K>COs3 trong 18mL
DME/H,O/EtOH (10:5:1 thé tich/thé tich/thé tich). Hén hop phan tmg duoc khudy
trong khoang thoi gian 3 gid & nhiét @ 80°C. Hon hop duoc loc trén xelit va dung moi
dugc loai b6 dudi ap sudt quy dbi. Nude duoc bd sung vao va san phim két tia duoc
loc ra va rira véi ACN va MeOH. Sau khi 1am khé 1,5g (68%) san phdm thd thu duoc
dugc sir dung trong budc tiép theo ma khong can tinh ché.

A-85) Axit 5-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-flo-benzoic

Céc hop chét néu & d& muc nay duoc tdng hop theo quy trinh chung GP8 bit dau tir
1,5g (3,98mmol) metyl este cua axit 5-[5-(6-amino-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-flo-benzoic stt dung 334mg (7,97mmol) LiOH trong 20mL THF va
SmL nu6c. Hon hop phan timg dwoc khudy qua dém & nhiét d6 50°C. HCI 1M chira
nuée dwoc bd sung cho dén khi tién dén pH=5. Dung méi dugc loai bé dudi ap subt
quy ddi va cin duoc khudy trong MeOH. Sau khi 1am khé san phim tho (0,8g) dugc
str dung trong budc tiép theo ma khong cin tinh ché thém.

A-86) metyl este cua axit 4-[5-(6-Amino-2-metyl-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-flo-benzoic
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Céc hop chét néu & d& muc nay dugc tdng hop theo quy trinh chung GP4 bit dau tir
3,90g (14,3mmol) 4-clo-6-etyl-5-(6-amino-2-metyl-pyridin-3-yletynyl)-pyrimidin st
dung 3,38g (18,6mmol) axit 3-flo-4-metoxycacbonylphenyl bonic, 502mg (0,71 mmol)
bis-(triphenylphoshin)paladi(II) clorua, 10,7mL (21,5mmol) dung dich Cs:CO3; 2M
trong nude va 10mL EtOH trong 100mL DME. Hdn hop phéan tmg dwoc khudy qua
dém & nhiét 46 80°C. Dung méi dugc loai bd dudi ap suit quy dbi va cin duoc hép thu
trong nudc va etylaxetat. Pha chira nu6c dugc chiét hai 1an véi etylaxetat. Cac 16p hitu
co lién két dugc 1am kho trén MgSOs duge loc trén xelit va dung mdi dwoc loai bo
dudi ap sult quy dbi. Sau khi 1am khé 4,0g (72%) san phdm mong mubn thu dugc.

A-87) Axit 4-[5-(6-Amino-2-metyl-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-flo-

benzoic

Céc hop chit néu & @& muc nay duoc tdng hop theo quy trinh chung GP8 bét dau tir
4,0g (10,2mmol) metyl este cua axit 4-[5-(6-amino-2-metyl-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-flo-benzoic stt dung 1,29g (30,7mmol) LiOH trong 40mL nudc va
200mL THF. H8n hop phan tmg dugc khudy qua dém & nhiét d6 50°C. THF dugc loai
b6 dudi ap suit quy ddi va can duge hip thu trong nude. HC1 1M chira nuée duge bd
sung cho dén khi tién dén pH= tir 5 dén 6. San pham két tia dugc loc ra va rira véi
nuée va MeOH. Sau khi 1am kho 1,25g (32%) san phdm mong mudn thu duoc vt liéu
rin.

A-92) Metyl este cua axit 4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-

metoxy-benzoic
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Céc hop chét néu & d& muc nay dwoc tdng hop theo quy trinh chung GP4 bit dau tir
2,5g (9,7mmol) 4-clo-6-etyl-5-(6-amino-pyridin-3-yletynyl)-pyrimidin st dung 2,4g
(11,6mmol) axit 3-metoxy-4-metoxycacbonylphenyl bonic, 339mg (0,48mmol)
bis-(triphenylphoshin)paladi(IT) clorua, 14mL (28,2mmol) Cs2CO3 2M chira nudec va
5mL MeOH trong 50mL DME. H8n hop phan tmg dugc khudy trong khoang thoi gian
2 gio & nhiét d6 90°C. Dung méi dugc loai bd duéi ap sudt quy dbi va cian dugc hép
thu trong nudc va etylaxetat. Pha chita nude dugc chiét hai 1an véi etylaxetat. Cac 16p
hitu co lién két duge 1am kho trén MgS0O4 dugc loc trén xelit va dung mdi dugc loai bo
dudi &p sudt quy dbi. Sau khi 1am kho 3,3g (89%) san phdm mong mubn thu duoc.

A-93) Axit  4-[5-(6-Amino-pyridin-3-yletynyl)-6-etyl-pyrimidin-4-yl]-2-metoxy-

benzoic

Céc hop chit néu & d& muc nay dwoc tdng hop theo quy trinh chung GP8 bit dau tir
7,5g (19,3mmol) metyl este cua axit 4-[5-(6-amino-pyridin-3-yletynyl)-6-etyl-
pyrimidin-4-yl]-2-metoxy-benzoic st dung 4,05g (96,5mmol) LiOH trong 100mL
nuée va 200mL THF. Hbn hop phan tmg dugc khudy qua dém & nhiét do trong phong.
Dung mdi dugc loai b dudi ap sudt quy ddi va cian duoc hip thy trong nude. HC1 1M
chira nuéc dugc bd sung cho dén khi tién dén pH ndm trong khoang tir 5 d&én 6. San
pham két tia dwoc loc ra va rira véi nude va Axetonitril. Sau khi 1am khd 6,5g (89%)

sdn pham mong muon thu dugc cé dang vat li€u ran.
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Céc chét trung gian tir A-94 dén A-96G c6 thé dugc tdng hop theo quy trinh
chung GP4 (phan tmg Suzuki) dwoc phéc thao & trén. Cac halogen thich hop can cho
su tong hop c¢6 thé dua ra tir bang cac vi du dudi day.

Bang 1A: Céc vi du A-94 — A-96G

A £ Chat trung Chat trung MW
Tén Cau tao gian 1 gian 2 MW [M:+H]

A-94 A-43 A-47 394,38 395

A-95 A-43 A-48 410,84 412

Axit 3,5-diclo-

A-96 A-43 A- 0729 | 428
metoxycacbon
ylphenyl bonic
A- A-45 A-49A 139042 | 392
96A ,
A-96B A-45 A-47 40840 | 410
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A Chat trung Chat trung MW
Tén gian 1 gian 2 MW [M+H]
A-96C A-45 A-49A 441,32 443
Axit 3-metyl-
A A-43 & 37243 374
96D metoxycacbon ’
ylphenyl bonic
A-96E A-43 A-49B 426,40 428
A-96F A-43 A-49C 442,40
A- Axit 3-flo-4-
A-46 metoxycacbon | 404,45 406
96G .
ylphenyl bonic
F [¢]
\CH3

Cac chét trung gian A-100 to A-109 c6 thé duoc tdng hop theo quy trinh chung
GP8 duoc phéc thao & trén. Cac metyleste thich hop cin cho su tdng hop c6 thé duge

dua ra tir bang céc vi du.
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Bang 1B: Cac vi du A-100—- A-109

. < Chat trung MW

Tén Cau tao gian 1 MW [M:+H]
_~_NH,
_ N

A N
o | U ; A94 | 38036 | 382
1"2‘)'1 A95 | 39681 | 398
A-
& A96 | 41327 | 415
A-
oot A96A 137639 | 378
A-
o A-96B | 39438 396
A-
ool A-96C | 42729 | 429
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. % Chét trung MW
Tén Cautao gian 1 MW [M:+H]
A A-96D | 358,40 | 360
106 ’
A- A-96E 412,37 | 414
107 ’
A- A-96F | 42837 | 430
108 ’
A- A-96G | 390,42 @ 392
109 ’

CacviduC
Céc vi du tir C-1 dén C-50 c6 thé duogc tdng hop theo céc quy trinh chung GP4
(Suzuki reaction) duoc phac thao & trén. Cac halogen thich hop dé tong hop c6 thé

duoc dua ra tir bang cac vi du.
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Béng 2: Cac vi du tir C-1 d&n C-53

Chat ECso
Tén Chu tao trung | MW [MI”I+°H”] [Eiat] PC3
gian P [nM]
=z NH2
H,C _ \IN
N X
C-1 . A-43 (367,45 368 | 1,78 | 49
N
c-2 A-41 35343 354 | 1,65 @ 85
C-3 A-43 132941 330 | 157 @ 78
C-4 A-43 (32941 330 | 1.54 | 60
c-5 A-41 377,83 378 | 132 | 50
C-6 A-41 35742 358 134 77
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, Chat MW | | ECso
Tén Chu tao trung | MW [VH] [hli'lt] PC3
gian p [nM]
z NHZ
CH3// N

C-7 NS A-41 128634 287 | 147 | 163

U

N
C-8 A-41 136443 365 | 13 | 173
C-9 A-41 137541, 376 | 139 | 275
C-10 A-41 135742 358 | 135 | 134
C-11 A-41 137541 376 | 138 | 67
C-12 A-43 391,86 392 | 145 | 46
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, Chat MW |t | ECso
Tén Chu tao trung | MW [M-+H] [hlt’lt] PC3
gian p [nM]
z NH2
H,C « }\1
Z
C-13 NS A-43 1300,36] 301 | 1,63 | 170
l ~
N
=z NH2
H,C _ \IN
N X
C-14 4P A-43 37845 379 | 147 | 100
& CH,
=z NHZ
H,C _ N
N A
I ~
C-15 N A-43 138943, 390 | 1,53 142
- |
H30~||\1 e)
CH,
z ] NH2
H,C _ <N
N
C- L F
N A-43 138943 390 | 1,55 | 74
15A o
C-16 A-42 390,87 391/393| 1,64 | 627
C-17 A-42 137747 378 | 1,63 @ 603

-58-




27759

) Chat MW ¢ ECso
Tén Cau tao trung | MW [M+H] | [ hli’lt] PC3
gian P [nM]
C-18 A-42 137045 371 1.64 612
C-19 A-42 388,44 289 1,71 506
C-20 A-41 301,35, 302 1,33 191
356 1,60

C-21 A-41 355,32 (564) | (1.70) 265
c-22 A-41 133738 338 | 1,50 @ 163
C-23 A-41 1317,35! 318 1,45 245
C-24 A-41 |301,35| 302 | 1,34 | 153
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Tén Chu tao tCn?If; MW [l\%] [p;ﬁ'l ] }133220

gian [nM]
C-25 A-41 1370446 371 1,62 | 407
C-26 A-41 132739 328 1,53 | 170
C-27 A-43 31538 316 1,47 | 138
C-28 A-43 369,35, 370 1,74 | 139
C-29 A-43 35141 352 1,63 | 123
C-30 A-43 1331,38 332 1,59 178
C-31 A-43 131538 316 1,46 133
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) Chat MW ¢ ECso
Tén Cau tao trung | MW [M+H] [hliit] PC3
gian P [nM] |
C-32 A-43 386,46 387 | 1,56 | 95
C-33 A-43 |331,38] 332 | 1,59 | 106
C-34 A-43 1344421 345 | 1,58 | 78
C-35 A-43 34142 342 | 1,65 | 131
C-36 A-41 138547, 386 | 1,53 | 590
C-37 A-41 1399,45 400 | 1,34 | 644
O”'N
3
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Chat ECso
Tén Chu tao trung | MW [li\/I/I-Xl] [ ;[1}11 q PC3

gian P [nM]
C-38 A-41 1391,86; 392 1,53 245
C-39 A-41 417,44| 418 | 123 | 255

434 1,29

C-40 A-41 433,90 (623) | (1.38) 348
C-41 A-41 415,47, 416 1,46 | 679
C-42 A-41 143192 430 | 1,69 | 503
C-43 A-41 361,38 362 1,30 463
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Chat ECso
Tén Céu tao trung | MW [Il\\,[’[x] [Iﬁat] PC3
gian P [nM]
=z NH2
CH, ]
N Z
L.
C-44 N A-43 139950 400 | 1,64 | 543
C-45 A-43 140589 406 | 1,47 | 90
1
C-46 N’ A-43 143147 432 | 1,51 @ 228
C-47 A-43 143394 434 | 1,66 @ 517
C-48 A-43 144595 446 | 1,69 | 747
C-49 A-43 1391,86] 392 | 1,46 @ 506
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, Chat MW |t | ECwo
Tén Ciu tao trung | MW | +H] [ph‘}n] PC3
gian [nM]
=z | NH2
CH, <N
g

C-50 N” A-43 135742 358 | 1,38 | 212

0 Il\lH

CH,

CacviduD

Céc vi du tir D-1 d&&n D-240 c6 thé dugc tdng hop theo cac quy trinh chung GP9
(su tao thanh amit) dugc phac thao & trén. Cac chit trung gian thich hop cin dé tong
hop c6 thé duge dua ra tir bang céc vi du.
Bang 3: Céc vi du tir D-1 dén D240

, Chat - MW | e | ECw
Tén Cong thire cau tao trung | MW .11 PC3
gian [M+H] | [phut] [nM]

D-1 A-73 | 447,51 | 448 1,66 77
D-2 A-73 | 446,53 447 1,62 | 148
D-3 A-73 | 472,57 473 1,63 | 217

-64-



D-4 A-73 | 433,48 | 434 1,49 @ 33
D-5 A-73 | 37541, 376 1,50 | 125
D-6 A-73 | 419,46 . 420 1,45 | 32
D-7 A-73 1 43348 434 1,63 | 24
D-8 A-73 | 444,51 @ 445 1,57 | 49
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D-9 A-73 | 460,55 | 461 1,68 « 140
D-10 A-87 | 443,52 | 444 1,78 | 42
D-11 A-77 | 44595 | 446 1,80 | 51
D-12 A-87 | 508,55 509 1,74 | 45
D-13 A-87 | 484,58 @ 485 1,77 . 53

-66-




D-14 A-87 | 511,52 0 512 1,91 @ 72
D-15 A-87 | 528,63 | 529 1,61 | 51
D-16 A-87 | 528,63 | 529 1,72 | 67
D-17 A-87 | 562,67 563 1,53 76

-67-




D-18 A-87 | 498,60 @ 499 1,75 41
D-19 A-87 | 536,63 | 537 1,64 @ 30
D-20 A-87 | 445,50 | 446 1,57 | 14
D-21 A-87 | 458,54 . 459 1,57 27
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D-22 A-87 | 540,68 541 2,23 | 355
D-23 A-87 529,62 | 530 1,55 | 41
D-24 A-87 | 534,64 535 1,96 | 52
D-25 A-87 | 520,61 @ 521 1,96 | 55
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D-26 A-87 | 51563 516 | 1,63 | 140
D-27 A-77 | 518,06 518 | 163 | 96
D-28 A-77 | 487,00 4879/ B8 9

D-29 A-77 | 50305 503 | 193 | 56
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D-30 A-77 | 463,97 46‘2/46 1,68 | 71
D-31 A-77 | 531,06 5313/53 162 | 23
D-32 A-77 | 565,10 | 565 | 1,53 | 38
D-33 a7 {43591 | PP s34
D-34 A7 | 43591 436 | 145 | 36
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D-35 AT | 44994 45%/45 164 | 35
D-36 A77 | 490,99 4913/49 147 | 41
D-37 A7 | 52403 | 524 | 1,82 | 38
PN
P
D-38 A77 | 51506 | 515 | 1,90 | 65
D-39 A7 | 52304 | 523 | 197 | 67
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D-40 A-77 | 513,95 514 1,93 | 130
D-41 A-77 | 510,97 @ 511 1,75 | 28
D-42 A-77 | 489,02 487 1,78 | 16
D-43 A-77 | 503,05 503 1,86 @ 28
D-44 A-77 460,92 461 1,43 | 56
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D-45 A-77 47499 @ 475 1,68 54
D-46 A-77 | 488,98 | 489 1,51 | 74
D-47 A-93 506,55 . 507 1,64 | 58
D-48 A-93 | 498,63 @ 499 1,76 | 58
D-49 A-93 | 482,59 & 483 1,66 | 43
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D-50 A-93 | 484,60 @ 485 1,65 | 80
D-51 A-93 | 526,64 527 1,52 30
D-52 A-93 | 500,60 | 501 1,53 | 71
D-53 A-93 470,57 | 471 1,57 | 67
D-54 A-93 | 524,54 525 1,77 | 38
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D-55 A-93 | 534,64 535 1,57 36
D-56 A-93 | 484,56 | 485 1,42 | 115
D-57 A-93 | 486,57 487 1,39 | 357
D-58 A-93 | 456,55 457 1,47 49
D-59 A-93 | 456,50 @ 457 1,34 | 248

-76-




D-60 A-93 | 513,64 | 514 1,56 | 480
D-61 A-73 | 494,52 495 1,73 | 22
D-62 A-73 | 527,64 | 528 1,57 @ 56
D-63 A-73 | 514,60 | 515 1,62 @ 30

-77-




D-64 A-73 | 527,64 528 1,68 71

D-65 A-73 | 458,54 | 459 1,59 | 156
D-66 A-73 | 459,52 ¢ 460 1,54 46
D-67 A-73 | 610,78 | 611 1,67 | 105

-78-




D-68 A73 | 39140 | 392 | 111 | 24
D-69 AT3 | 512,51 (g% (}:gg) 51
D-70 A73 | 512,63 513 | 1,88 | 80
D-71 AT3 | 44550 | 446 | 145 | 32
D-73 A-73 | 48659 | 487 | 1,74 | 179
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D-74 A-73 | 472,57 | 473 1,69 | 128
D-75 A-73 | 458,54 | 459 1,68 = 147
D-76 A-73 | 486,59 | 487 1,74 = 93
D-77 A-73 | 472,57 | 473 1,70 . 80
D-78 A-73 | 541,67 542 1,63 | 53
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D-79 A-73 | 487,58 . 488 1,64 @ 33
D-80 A-73 | 487,58 | 488 1,70 . 53
D-81 A-73 | 447,51 @ 448 1,55+ 72
D-82 A-41 | 486,55 i 487 1,52 1 50
D-83 A-73 | 486,59 @ 487 1,90 . 36

CH,
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17

56

39

54

1,60

1,54

1,51

1,73

515

516

549

485

514,60

,59

515

548,64

484,58

A-73

A-73

A-73

A-T73

D-84

D-85

D-86

D-87
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D-88 A-73 | 514,60 | 515 1,70 | 68

D-89 A-73 522,60 ¢ 523 1,62 42

D-90 A-73 472,52 . 473 1,47 | 48

D-91 A-73 | 474,54 @ 475 1,45 @ 44
OH
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D-92 A-73 150757 | 508 | 18 @ 76
N
Z
D-93 A-73 | 50757 | 508 | 1,62 | 76
D-94 A-73 | 526,66 | 527 | 222 | 602
D-95 A-73 | 48856 | 489 | 1.6 @ 40
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63

151

78

78

1,87

1,95

1,95

1,62

499

521

507

502

498,60

520,61

506,58

501,61

A-73

A-73

A-T73

A-73

D-96

D-97

D-98

D-99

-85-



D-
100 A-73 | 47257 0 473 | 1,63 | 44
D-

A-73 | 44550 | 446 | 1,56 | 12
101
D- A-73 502,59 503 | 1,62 | 58
103 : ’ ’
D- A-73 47355 474 | 157 @ 62
104 i > ’
D- A-73 | 463,53 462 | 139 50
105 : ’ ’

-86-
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D-
106 A73 | 48458 | 485 | 1,77 | 42
D A-73 | 45952 | 460 | 166 | 25
107 - : ,

D A-73 | 51263 | 513 | 1,90 @ 41
108 > )

D-

110 A73 | 44550 | 446 | 151 | 30
D-

11 A3 | 52666 | 527 | 2,05 | 87

-87-




D- A-73 | 498,60 | 499 | 1,77 @ 61

112

3'3 A-73 | 430,48 | 431 | 142 | 80

D (@]

114 [Nj A-73 | 541,67 542 | 1,85 | 39
N

D- A-73 | 502,55 503 1,72 | 22

116

3'7 A-73 | 511,56 | 512 | 1,48 | 244

-88-




lDl-g A73 | 458,54 459 | 1,57 | 48
D-
119 A-73 | 486,55 | 487 | 149 | 114
D A-73 | 45952 | 458 | 1,69 | 199
120 - , :
D-

A-73 | 47055 471 | 159 | 17
121
D A-73 | 47257 | 473 | 158 | 15
122 b ’

-89-




D-
oot A73 | 51349 514 | 1,56 | 76
D- A73 | 48758 | 488 | 158 | 43
124 - ; ;
D- A73 | 47355 | 474 | 148 | 93
125 ) ’ ’

OH

CH,

D- A-73 521,59 0 522 | 1,63 | 144
126 - ; ;

OH
D- AT3 | 47257 | 473 | 148 | 80
127 - ; ;

-90-
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D-

128 A-73 | 458,54 | 459 | 143 | 65
D- A-73 | 486,59 | 487 | 1,74 | 30
129 - ; ’

D- A3 150062 501 | 196 | 45
130 - g g

D-

31 A-73 | 44550 | 446 | 137 | 57
D- A-73 | 45854 @ 459 | 1,38 @ 98
132 - ’ ’

-91-




D-

e A73 | 45849 | 459 | 129 | 27
D- AT3 | 45652 | 455 | 151 | 316
134 - ’ ’

D- A73 | 44550 | 446 | 155 | 122
135 , ’

D- 499/50

o A77 | 501,03 | 70 183 | 106
D-

et A77 | 50403 | 504 | 1,69 | 95

-92-




D- 543/54
139 Cl N ATT | S4311 0T 1,96 | 146
D- 475/47
140 ATT | 47499 T 168 | 221
D-

A-77 | 479,99 | 478 | 144 @ 39
141
D- 476/47
142 A7 | 47598 TSN 172 80
D- 474/47
4 A-TT | 47598 | 7T 1,6 | 76

-93-




D- 448/45
145 A-77 | 447,92 0 149 76
Chiral

D- A-77 447,92 1 448 149 @ 79
146 ) ’ ’

D- 460/46

147 A-77 | 461,95 ) 1,57 @ 33
D- A77 | 54311 | 543 | 2,08 | 115
148 i ’ ’

D- 487/48

149 A-77 | 489,02 9 1,69 | 105

-9Y-




D- 475/47

150 A-77 | 474,99 p 1,64 88
D- 515/51

151 A-77 | 515,06 2 1,84 | 83
D- A-77 | 446,94 | 447 | 1,48 | 73
152 : ’ g

D- A-77 | 40786 408 | 1,11 55
153 ] ’ ’

D- 475/47

154 A-77 | 474,99 p 1,64 | 122

-05-




D-

155 A77 | 52403 | 524 | 1,68 | 64
D- 462/46

156 A77 46195 | Y% 150 | a0
o 462/46

157 A-77 1 461,95 4 1,63 43
o A77 | 46195 | 462 | 1,58 | 38
159 : ,

D- MA+H=5

160 A-T7 | 537,06 5sng | 2,10 | 133

-96-




D-

161 A-93 | 49863 | 499 | 1,66 @ 156
D- A-93 1499611 500 | 1,41 | 124
162 il > g
D_

A-93 | 53968 540 | 1,33 | 293
163
D- A93 | 45753 458 | 129 | 9l
164 ) ’ ’

-97-




D-

165 A93 | 526,64 527 | 135 | 167
D A-93 | 44350 444 | 132 | 116
166 - , ,
D- A-93 | 44548 | 446 | 121 @ 383
167 b ’
- A-93 | 42948 430 | 131 @ 105
168 > )
D- A-93 | 48460 485 | 141 | Nd
169 , ,

-08-




D-
170 A-93 | 52467 525 | 1,84 Nd
o A-93 | 560,68 | 561 | 147 | 392
172 - > s
Chiral

o A93 | 47057 471 | 1,53  Nd
173 - , ,

o A-93 | 470,57 | 469 | 1,53 | 282
174 - : ,

HyC-N
CH,

-99-




D-
o A93 | 49661 | 497 | 1,66 | 95
D- A93 | 538,60 | 539 | 1,95 | 384
176 - = ;

D- A-93 | 484,60 485 | 1,58 | 280
177 - ’ ’

D- A93 | 41747 | 418 | 136 | 85
178 ’ >

D- A93 | 50560 | 506 | 131 | 134
179 ’ ’

-100-




D-
180 A-93 | 51458 | 515 | 167 | 121
D-

181 A-93 | 52467 | 523 | 181 | 205
e A-93 | 48657 487 | 130 | 180
182 - : ,

D-

183 A-93 | 49858 | 499 | 120 | 218

-101-




D- 539 1,94

185 A-93 | 538,69 (762) | (2.03) 1140
D- A-93 510,64 511 1,62 | 190
186 ’ ’

D- A-93 532,64 533 1,71 | 296
187 ’ ’

D-

188 A-79 474,57 475 1,74 | 62

-102-



D-
189 A-79 | 456,55 457 | 143 | 63
D- A-79 | 45458 1 455 | 1,72 | 62
190 : ’ ’
D-

A-79 | 45256 @ 453 | 1,54 | 55
191
D- A-79 516,62 @ 517 | 1,34 140
192 : ’ ’

-103-




193 A-79 | 482,59 @ 483 1,42 . 69
D- A-79 | 442,52 | 443 1,29 | 134
194 ] ’ ’

D- A-79 | 466,59 @ 467 1,68 | 51
195 i ’ ’

D- A-73 | 462,53 463 1,52 144
196 ’ ’

D- 459;

197 A-73 | 458,54 fR=1,68 1,68 | 122

-104-




21759

D-

e AT3 | 51362 | 514 | 152 | 55
D- A3 | 44451 | 445 | 157 | 127
199 - ’ ’
D- A-73 | 472,57 | 473 1,81 | 451
200 - ’ ’
D- A73 502,59 | 503 | 1.60 | 90
201 b })
D- A-73 | 51465 | 515 | 1,90 | 200
202 ’ ;

-105-




D-
203 A-73 | 43147 @ 432 | 143 @ 58
N Chiral

D- A-73 43147 432 | 142 53
204 i ’ J

D- A-73 | 541,67 @ 542 | 1,80 | 308
205 il ’ ’

ot A-73 | 514,60 @ 515 | 1,50 | 154
206 } g ’

D- A-73 | 498,60 499 | 1,80 @ 71
207 il ’ ’

-106-
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D_

208 A-73 156771 568 | 1,88 | 118
> A-73 | 48458 | 485 | 175 | 77
209 - , ,

> A-73 | 52764 | 528 | 168 | 172
210 - : ,

D-

11 AT3 147252 a3 | 147 | 141
D A-73 | 47953 | 480 | 149 | 75
212 3 > B

-107-
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D-

13 A-73 | 500,62 | 501 | 1,76 | 132
D- A-73 44550 @ 446 | 1,55 | 45
214 ; ’ ’
D- A73 | 45854 | 459 | 157 | 64
215 ] ’ ’
D- A-73 49356 1 494 | 152 @ 42
216 i ’ ’
D- A-73 47454 475 | 1,55 @ 97
217 : ’ ’
D- A-73 | 41744 418 | 1,56 @ 57
218 i} ’ ’

-108-




D-

219 A-73 431,47 432 | 1,68 | 58
D- A-73 143344 433 | 141 @ 65
220 e ’ ’

D- A-73 | 40543 406 | 1,60 | 35
221 : g ’

D- A-75 139945 400 | 1,52 @ 63
222 : ’ ’

D- A-75 413,48 414 | 1,62 @ 85
223 ; ’ ’

D- A-75 | 41545 416 | 1,39 | 106
224 : ’ ’

-109-
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D-

e A75 | 38744 | 388 | 154 | 66
D- A-83 | 40342 | 404 | 144 | 49
226 - ; ’

D- 418 | 155
et AB3 41744 G| e | 100
D- A83 | 41941 420 | 130 | 82
228 - ’ ’

D- A-83 | 39140 392 | 147 @ 64
229 l ’ ’

D- 420/42

o A8l | 41987 | 0147 | @2

-110-




D- 434/43

oo A1 | 43390 | PVE 159 | 78
D- 436/43

oot a1 | 43587 PYP 134101
D- 408/41

o a1 | 40786 | 00 152 | e
D- A73 50058 501 | 136 | 73
234 - ’ ;

D- A-73 | 48458 485 | 1,52 @ 78
235 - ; ’

-111-




D-

236 A-73 | 458,54 459 | 140 | 49
D- A-73 | 45854 1 459 | 140 @77
237 i ’ ’
D- A-73 486,59 487 | 1,58 71
238 } ’ ’
D- A-73 431,47 @ 432 138 | 53
239 : g ’
D- A-52 | 42751 @ 428 | 1,41 | 248
240 : ’ ’

-112-
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Cacvidu E
Céc vi du tir E-1 dén E-349 c6 thé dwoc tdng hop theo quy trinh chung GP9 (su
tao thanh Amit) dugc phéc thao & trén. Céc chit trung gian thich hop dé téng hop ¢

thé duoc dua ra tix bang cac vi du.

Bang 4: Céc vi du tir E-1 dén E-349

Chat
R x MW tR
Tén Cau tao trgng MW [M+H] | [pht]
gian
2 NH,
H,C
N
~ N
N™ X
> F
E-1 o A-100 | 4625 463 1,63
E-2 A-100 | 490,56 | 491 1,82
E-3 A-100 | 476,53 | 477 1,72
CH,

-113-
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Tén

Chat
Céu tao trung
gian

MW

MW
[M+H]

tR
[phut]

E-4

o A-100

490,56

491

1,86

o A-100

506,55

507

1,68

E-6

A-100

532,59

533

1,68

E-7

z NHZ
H,C 0
Z
N
§ N F
o A-100

502,57

503

1,86

-114-
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Chat
" £ MW tR
Tén Cau tao trgng MW [M+H] | [phit]
gian
_~_NH,
H,C « k
Z
NT
lN/ F
E-8 o A-100 | 504,58 | 505 1,94
)
N
CH3
Hac CH3
= | NH2
H3C SN
A
N] A
L= F
E-9 ° A-100 | 532,59 | 533 | 1,65
F Q
)
(o]
2 NH,
HSC SN
FZ
N
E-10 KN/ F A-100 | 407,42 | 408 | 1.63
(o]
F No
e’ CHa
2 NH,
H3C SN
FZ
N| AN
E-11 kN/ F A-100 | 433,46 | 434 1,73
(0]
O

-115-
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Chat
R £ MW tR
Tén Cau tao trgng MW [M+H] | [pht]
gian
_~_NH,
H,C
A
Z
N
E-12 § A-100 | 3934 | 394 1,5
E-13 A-100 | 492,53 | 493 1,55
E-14 A-100 | 448,47 | 449 1,50
E-15 A-73 | 459,52 | 458 1,69

-116-
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Chat
" £ MW tR
Tén Cau tao trl.mg MW M+H] | [phit]
gian
E-16 A73 | 45652 | 455 | 151
E-17 A73 | 4455 | 446 | 155
E-18 A-77 | 501,03 4991/50 1,83
E-19 A-77 | 518,01 51%/52 1,74

-117-
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Chat
A % MW tR
Tén Cau tao tmg MW [M+H] | [phit]
gian
N,
H:C \IN
4
Nl\
N/
E-20 0 A77 | 504,03 | 504 | 1,69
Cl N
E-21 A77 | 54311 543,‘5/54 1,96
E-22 A77 | 474,99 4757/47 1,68
E-23 A7 | 47999 | 478 | 1.44

-118-
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Chat
n £ MW tR
Tén Cautao trL.lng MW [M+H] | [phét]
gian
E-24 A7 | 475,98 47%/47 1,72
E-25 A-77 | 47598 47‘2/47 1.6
E-26 A-77 | 529,08 5291/53 1,81
E-27 A77 | 447,92 44%/45 1,49

-119-
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Chat
) ) MW | R
Tén Cau tao trgng MW [M+H] | [phut]
gian
E-28 A7 | 44792 | 448 | 149
E-29 ATT | 461,95 46%/46 1,57
E-30 A77 | 54311 | 543 | 2,08
E-31 A-77 | 489,02 4879/48 1,69

-120-
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en tz% MV | ek | ot
E-32 77 | 47499 | | 164
E-33 77 | 51506 | PPN 184
E-34 A-77 | 44694 | 447 | 148
E-35 A-77 | 407,86 | 408 | 1,11

-121-
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e t:fﬁ‘“}:; MV | e | (g
E-36 A-77 | 474,99 4757/47 1,64
E-37 A-77 | 52403 | 524 | 1,68
E-38 ATT | 46195 | 20| 152
E-39 ATT | 46195 | *2%0 | 163

-122-
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Chat
A £ MW tR
Tén Cau tao trl}ng MW [M+H] | [phit]
gian
} Y NH2
H,C « k
N //
P
E-40 o A-77 501,03 | 501 | 1,72
H,C™
N,
HaC SN
4
N
0
E-41 N o A-77 | 461,95 | 462 | 1,58
Cl NH
CH,
E-42 AT | 537.06 5379/53 2.1
E-43 A-93 | 498,63 | 499 | 1,66

-123-
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Chat
o X MW tR
Tén Cau tao trt_mg MW M+H] | [phét]
gian
E-44 A-93 | 499,61 500 1,41
E-45 A-93 | 539,68 | 540 1,33
E-46 A-93 | 457,53 | 458 1,29
E-47 A-93 | 526,64 | 527 1,35

-124-
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Chat _
) ’ MW | R
Tén trung | MW e | [phog]
gian
E-48 A93 | 435 | 444 | 1,32
E-49 A93 | 44548 | 446 | 121
E-50 A93 | 42948 | 430 | 131
E-51 A-93 | 4846 | 485 | 141

-125-
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Chat
A £ MW tR
Tén Céu tao trgng MW [M+H] | [ph]
gian
E-52 A-93 | 524,67 | 525 1,84
E-53 A-93 | 524,67 | 525 1,56
E-54 A-93 | 560,68 | 561 1,47

-126-
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Chat
. MW | ®
Tén trung | MW | ) | [phu]
gian
E-55 A-93 | 47057 | 471 | 1,53
E-56 A-93 | 47057 | 469 | 1,53
E-57 A-93 | 496,61 | 497 | 1,66
E-58 A-93 | 53869 | 539 | 1,95

-127-
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Chat
" X MW tR
Tén Cau tao tn.mg MW [M+H] | [phut]
gian
E-59 A-93 | 484,6 485 1,58
E-60 A-93 | 41747 | 418 1,36
E-61 A-93 | 505,6 506 1,31
E-62 A-93 | 514,58 | 515 1,67

-128-
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Chit
) MW | R
Tén trang | MW e | [ph]
gian
E-63 A-93 | 52467 | 523 | 181
E-64 A93 |48657 | 487 | 13
E-65 A93 |49858| 499 | 12
E-66 A93 |49661 | 497 | 145

-129-
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Chat .
A £ MW tR
Tén Cau tao tr1‘1ng MW [M+H] | [phit]
gian
E-67 A-93 | 538,69 | 539 1,94
E-68 A-93 | 510,64 | 511 1,62
E-69 A-93 | 532,64 | 533 1,71

-130-
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Chat
n £ MW tR
Tén Cau tao trgng MW [M+H] | [phit]
gian
E-70 A7 | 5441 541/ 41 159
E-71 A77 | 53106 | 531 | 1.62
E-72 A77 | 447,92 44%/ 441 59

-131-
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Chat
n £ MW tR
Tén Cau tao trl_mg MW [M+H] | [phi]
gian
E-73 A77 | 4499 44%/45 1,46
E-74 A77 | 4339 43%1/43 1,59
E-75 A7 | 489,02 4879/48 1,68
E-76 A77 | 529,08 5279/52 1,95

-132-
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Chat
. ] MW | R
Tén Cau tao trung MW [M+H] | [phi]
gian
E-77 A-77 | 474,99 4735/47 1,62
E-78 A77 | 474,99 4735/47 1,61
E-79 ATT | 42189 | 422 | 164
E-80 A77 | 510,02 51%/51 1,57

-133-
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Chat

. MW | ®
Tén trung | MW | e | [ph]
gian
E-81 A77 | 53906 | 539 | 1,66
E-82 A77 | s19 |2 179/ 17
E-83 A77 | 52908 | 529 | 1,01

-134-
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Chat

A £ , MW tR
Tén Cau tao trl_lng MW [M+H] | [phu]
gian
E-84 A-77 149099 | 491 1,54
E-85 A-77 503 503 1,54
E-86 A-106 | 482,63 | 483 1,87
E-87 A-106 | 483,61 | 484 1,62

CH,

H.,C
OH

-135-
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Chat
A £ MW tR
Tén Cau tao trgng MW [M+H] | [pht]
gian
E-88 A-106 | 510,64 | 511 1,57
E-89 A-106 | 523,68 | 522 1,54
E-90 A-106 | 441,53 | 440 1,5

-136-




27759

Chat
A X MW tR
Tén Cautao trl'mg MW [M+H] | [pht]
gian
E-91 A-106 | 510,64 | 511 1,56
E-92 A-106 | 427,51 | 428 1,52
E-93 A-106 | 429,48 | 430 1,41
E-94 A-106 | 413,48 | 414 1,53

-137-




271759

Chat
A £ MW tR
Tén Cau tao trl'mg MW [M+H] | [phu]
gian
E-95 A-106 | 468.,6 467 1,62
E-96 A-106 | 508,67 | 507 1,88
E-97 A-106 | 508,67 | 509 1,74
\
CH,

-138-
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Chat
A £ MW tR
Tén Cau tao tn:mg MW [M+H] | [phu]

gian
E-98 A-106 | 544,68 | 545 1,49
E-99 A-106 | 454,58 | 453 1,56

Chiral
E-100 A-106 | 454,58 | 453 1,55
H,C—N
CH,

-139-
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Chét
. MW | R
Ten trung | MW i) | rpht]
gian
E-101 A-106 | 480,61 | 479 | 1,7
E-102 A-106 | 522,69 | 523 | 1,99
E-103 A-106 | 4686 | 467 | 1,61
E-104 A-106 | 401,47 | 402 | 1,57

-140-
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Chat
MW tR
Tén trung MW .
gian [M+H] | [phut]
E-105 A-106 | 489,6 490 1,51
E-106 A-106 | 518,64 517 1,61
E-107 A-106 | 498,58 499 1,69

-141-




27759

Chit
A z MW tR
Tén Cau tao uyng MW [M+H] | [phiit]
gian
E-108 A-106 | 468,56 | 469 1,46
E-109 A-106 | 508,67 | 509 1,84
E-110 A-106 | 470,57 | 469 L5

-142-




27759

Chat
A £ MW tR
Tén Cau tao trgng MW [M+H] | [phit]
gian
E-111 A-106 | 482,58 | 481 1,48
E-112 A-106 | 480,61 | 481 1,64
E-113 A-106 | 522,69 | 523 2,19

-143-




27759

Chat
. MW | ®
Tén trung | MW e | [pht]
gian
E-114 A-106 | 494,64 | 493 | 1,84
E-115 A-106 | 516,65 | 517 | 1,9
E-116 A-106 | 480,61 | 481 | 1,82

-144-




27759

Chat
. MW | ®
Tén trang | MWl e | ppht]
gian
E-117 A-106 | 4976 | 498 | 1,71
E-118 A-106 | 455,56 | 454 | 1,68
E-119 A-106 | 522,69 | 523 | 2,03
N
CH,

-145-
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Chat

A X MW tR
Tén Cau tao trl_mg MW [M+H] | [phit]
gian

E-120 A-106 | 454,58 | 455 1,65
E-121 A-106 | 459,57 | 460 1,41
E-122 A-106 | 455,56 | 456 1,56
E-123 A-106 | 427,51 | 428 1,45
E-124 A-106 | 427,51 | 428 1,45

-146-




27759

Chat
A £ MW tR
Tén Cau tao trL.mg MW [M+H] | [phit]
gian
E-125 A-106 | 454,58 | 455 1,60
E-126 A-106 | 494,64 | 495 1,83
E-127 A-106 | 426,52 | 427 1,46
E-128 A-106 | 387,44 | 388 1,25

-147-




27759

Chat
MW tR
Tén trung MW .
gian [M+H] | [phut]
E-129 A-106 | 454,58 | 455 1,61
E-130 A-106 | 503,61 504 1,81
)
S
E-131 A-106 | 503,61 504 1,64
E-132 A-106 | 441,53 442 1,47

-148-




27759

Chat
. MW | ®
Tén trang | MW e | rphit]
gian
E-133 A-106 | 44153 | 442 | 1,58
E-134 A-106 | 44153 | 442 | 154
E-135 A-106 | 502,62 | 503 | 1,95
E-139 A7 | 487 4879/48 1,71
E-140 A73 | 47055 | 471 | 167

-149-
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Chat
) ) MW | R
Tén Cau tao tn‘lng MW [M+H] | [phut]
gian
E-141 A7 | 487 482/ 81 n
E-142 A73 | 47055 | 411 | 167
E-143 A77 | 501,03 5013/ 01 174
E-144 A-73 | 48458 | 485 | 17
E-145 A73 | 48458 | 485 | 1.56

-150-
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Chat
A £ MW tR
Tén Cau tao tn.mg MW M+H] | [pht]
gian
E-146 A-100 | 568,65 | 569 1,28
E-147 A-100 | 485,5 486 1,25
E-148 A-100 | 486,48 | 487 1,17

-151-
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Chat
A £ MW tR
Tén Cau tao trlrmg MW [M+H] | [phit]
gian
E-149 A-100 | 499,52 | 500 1,30
E-150 A-100 | 489,52 | 490 1,33
E-152 A-100 | 569,63 | 570 1,28

HN. ¢

-152-
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Chat
, MW | R
Tén Cau tao trung MW .
i [M+H] | [ph]
E-153 A-100 | 502,57 | 503 | 1,50
E-154 A-101 | 5851 5857/58 1,31
E-155 A-101 | 501,95 5031/50 1,29

-153-




27759

Chat
. ) MW | R
Tén Cau tao trl‘mg MW [M+H] | [phit]
gian
E-156 A-101 | 502,94 5035/50 12
E-157 A-101 | 51508 | s16 | 134
E-158 A-101 | 50598 | 506 | 137
(0]

-154-
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Chat
n £ MW tR
Tén Cau tao trgng MW [M+H] | [phut]
gian
E-159 A-101 | 586,09 | 586 1,31
E-160 A-101 | 519,02 | 519 1,54
E-161 A-100 | 488,54 | 489 1,23

-155-




27759

Chat
. MW | R
Ten trung | MW e | ppht]
gian
E-162 A-101 | 504,99 5057/50 126
E-163 A73 | 51255 | 513 | 125
E-164 A73 | 47153 | a2 | 142
(0]

-156-
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Chat
A % MW tR
Tén Cau tao trgng MW [M+H] | [pht]
gian
E-165 A-73 | 468,53 | 469 1,48
E-166 A-73 | 465,48 | 466 1,62
E-167 A-73 | 473,55 | 474 1,49

-157-
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Chat
A % MW tR
Tén Cau tao trL.mg MW [M+H] | [phit]
gian
E-168 A-73 | 458,54 | 459 1,32
E-169 A-73 | 459,52 | 460 1,24
E-170 A-100 | 530,54 | 531 1,16
E-171 A-100 | 464,52 | 465 1,28

-158-




27759

Tén Céu tao EIE% MW [II\\/I/IE—[I] [ptliit]
E-172 A-100 | 486,52 | 487 1,31
E-173 A-100 | 483,47 | 484 1,41
E-174 A-100 | 491,54 | 492 1,14
E-175 A-100 | 476,53 | 477 1,3

-150-
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Chat
o £ MW tR
Tén Cau tao trgng MW [M+H] | [phi]
gian
E-176 A-100 | 490,56 | 491 1,28
E-177 A-103 | 501,6 502 1,75
E-178 A-103 | 528,63 | 529 1,69
E-179 A-103 | 528,63 | 529 1,71
)
[Tj
o

-160-
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Chat
N £ MW tR
Tén Cau tao t;lll:f MW [M+H] | [phu]

E-180 A-103 | 472,57 | 473 1,68

‘E-181 A-103 | 472,57 | 473 1,68

E-182 A-103 | 458,54 | 459 1,66

E-183 A-103 | 541,67 | 542 1,65

E-184 A-105 | 518,06 | 518 1,80

-161-
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Chat
A % MW tR
Tén Cau tao tn_mg MW [M+H] | [ph]
gian
NN
| \CHa
// =
cl
E-185 0 A-105 | 545,08 | 545 1,73
.
)
0
N\ H\
| ] “cH,
Z
Cl
E-186 0 A-105 | 545,08 | 545 1,75
E-187 A-105 | 525 525 1,88
E-188 A-105 | 489,02 | 489 1,73

-162-
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Chat
. . MW R
Tén Cau tao trl'mg MW [M+H] | [phog]
gian
E-189 A-105 | 489,02 | 489 | 1,80
E-190 A-105 | 489,02 | 489 | 1,73
E-191 A-105 | 474,99 | 475 | 1,70
(0]
E-192 A-105 | 558,13 | 558 | 1,69

-163-
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Chat
A X MW tR
Tén Cau tao trgng MW [M+H] | [pht]
gian
521/52
E-194 A-102 | 521,45 3/525 1,82
E-195 A-102 | 509,39 | 509 1,58
509/51
E-196 A-102 | 509,44 1/513 1,73
E-197 A-102 | 495,41 | 495 1,69
cl O

-164-
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Chat
A £ MW tR
Tén Cau tao t;l:;lng MW [M+H] | [pht]
N__NH,
N
H,C | P
Z
N™ CH
E198| | _ o o | a0 | 50944 | 02301 161
y Ny 1/513
N
ct O
N _NH,
H,C | _
& CH,
X
E199| o O | A0z | 553,49 | 35| 164
N (\N 557
N
ct O
N NH,
H,C l'/
Z
N™ OH
E-200 | | A-102 | 52445 | 524 | 155
= Cl
N CH,
@)\
cl O
N NH,
H,C |‘/
NT Z
E-201| U o A CH, | A-102 | 53848 | 538 | 1,60
N CH,
N
545/54
E-202 A-102 | 54542 | D280 | 1,69

-165-
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Chat
A X MW R
Tén Cau tao trl'mg MW [M+H] | [pht]
gian
N.__NH,
N
H,C ]‘/
Z
N™ X
E-203 0. o OH A-102 | 510,42 | 510 1,50
N CH,
N
cl O
E-204 A-102 | 509,39 | 509 1,45
b
o}
510/51
E-205 A-102 | 510,42 /514 1,47
HO
Ny -NH;
H,C I./
Z N
N
E-206 1 U _ ol f A-102 | 534,45 | 534 1,54
N (’\N
N
cl O

-166-
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Chat
A £ MW tR
Tén Cau tao trl.mg MW [M+H] | [phu]
gian
E-207 A-104 | 502,57 | 503 1,69
E-208 A-104 | 490,51 | 491 1,45
E-209 A-104 | 490,56 | 491 1,58

-167-
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Chat
A £ MW tR
Tén Cautao trgng MW [M+H] | [pht]
gian
E-210 A-104 | 476,53 | 477 1,56
E-211 A-104 | 490,56 | 491 1,65
E-212 A-104 | 534,61 | 535 1,86

-168-




27759

Chat
A MW | R
Tén trung | MW 1 e | [pht]
gian
E-213 A-104 | 505,57 | 506 | 1,76
E-214 A-104 | 519,59 | 520 | 1,82
E-215 A-104 | 546,62 | 547 | 1,58

-169-
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Chat
A £ MW tR
Tén Cau tao trgng MW [M+H] | [pht]
gian
E-216 A-104 | 546,62 | 547 1,60
E-217 A-104 | 526,54 | 527 1,74
E-218 A-104 | 491,54 | 492 1,55
HO CH,

-170-
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Chat
A X MW tR
Tén Cau tao trgng MW M+H] | [pht]
gian
E-219 A-104 | 490,51 491 1,45
E-220 A-104 | 491,54 | 492 1,69
E-221 A-104 | 515,57 | 516 1,76

-171-
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Chat
R £ MW tR
Tén Céu tao trgng MW M+H] | [phut]
gian
E-222 A-108 | 538,57 | 539 1,86
NH, Chiral
H
E-223 N A-108 | 536,56 | 537 1,86
E-224 A-108 | 524,54 | 525 1,69
E-225 A-108 | 510,52 | 511 1,67

-172-
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Chat
: MW tR
Tén Cau tao trung MW ,
gian [M+H] | [phut]
E-226 A-108 | 524,54 | 525 1,76
E-227 A-108 | 553,58 | 554 1,76
E-228 A-108 | 580,61 | 581 1,70

-173-
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Chat
. MW | ®
Tén trung | MWt e | [pht]
gian
E-229 A-107 | 494,52 | 495 | 147
E-230 A-107 | 522,57 | 523 | 1,66
E-231 A-107 | 508,55 | 509 | 1,74
H,C

-174-
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Chat
A z MW tR
Tén Cau tao trL.mg MW [M+H] | [pho]
gian
E-232 A-107 | 537,58 | 538 1,73
E-233 A-101 | 478,96 | 479 1,47
E-234 A-101 [ 507,01 | 507 1,67
H,C” ~CH,

-175-
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Chat
x MW tR
Tén Cau tao trung MW .
gian [M+H] | [phut]
E-235 A-101 | 492,98 | 493 1,56
E-236 A-101 [ 549,05 | 549 1,49
E-237 A-101 | 522,02 | 522 1,55
HO——CH,
CH,

-176-
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Chat
n £ MW tR
Tén | Cau tao trung | MW [M+H] | [pht]

gian

NHZChiraI

E-238 A-101 | 504,99 5057/50 1,59
E-239 A-101 | 492,04 | 493 | 137
E-240 A-101 | 537,04 5379/53 1,59

-177-
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Chat
n % MW tR
Tén Cau tao trgng MW [M+H] | [phét]
gian
E-241 A-101 | 507,99 50%/ L1 s
E-242 A-101 | 493,97 | 494 | 143
E-243 A-101 | 51799 | 518 | 149

-178-
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Chat
n MW tR
Ten trung | MW | i | [phu]
gian
E-245 A-73 | 484,58 485 1,83
E-246 A-73 | 551,64 552 1,55
Q _NH
5,
°" e,
N NH,
H,C I
4 =
X
B247| I, | A73 | 48153 | 482 | 161
N N 3
N
F 0
E-248 A-73 | 468,49 469 1,42

-179-
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Chat
A £ MW tR
Tén Cau tao trl'mg MW [M+H] | [phu]
gian
E-249 A-73 | 467,51 | 468 1,53
E-250 A-73 | 550,66 | 551 1,55
E-251 A-77 487 487 1,74
E-252 A-77 | 501,03 | 501 1,89

-180-
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Chat
MW tR
Tén trung MW ,
gian [M+H] | [phut]
E-253 A-77 568,1 568 1,59
Qv _NH
=S,
O “ch,
N NH,
H,C
NT 7
E-254 l _ ‘\>\CH A-77 | 497,99 | 498 1,64
N 3 -
E-255 A-77 | 484,95 | 485 1,46

-181-
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Chat
MW tR
Tén trung MW .
gian [M+H] | [phut]
E-256 A-77 | 483,96 | 484 1,57
E-257 A-77 | 567,11 567 1,59
E-258 o A-109 | 578,71 579 1,61

-182-
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Chat

A z MW tR
Tén Céu tao tn.mg MW [M+H] | [phit]
gian
E-259 A-109 | 542,66 | 543 1,68
E-260 A-109 | 495,56 | 496 1,6
E-261 A-109 | 496,55 | 497 1,48

-183-
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Chat
A £ MW tR
Tén Céau tao trgng MW [M+H] | [pht]
gian
E-262 A-109 | 509,59 | 510 1,66
E-263 A-109 | 499,59 | 500 1,69
E-264 A-109 | 579,7 580 1,60
Q\S _NH
0" ch,

-184-
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Chat
A MW | ®
Tén trang | MW e | [pht]
gian
E-265 A-109 | 512,63 | 512 | 1,91
E-266 A-109 | 598,72 | 599 | 2,05
E-267 A-109 | 570,67 | 571 | 1,95

-185-
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Chat
. MW | ®
Tén trung | MW i) | [pht]
gian
E-268 A73 | 47055 | 471 | 1,18
E-269 A73 | 4425 | 443 | 111
E-270 A-77 | 458,95 | 459 | 1,13
E-271 A-73 | 486,55 | 487 | 1,13

-186-
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Chat
A £ MW tR
Tén Cau tao trgng MW [M+H] | [phu]
gian
E-272 A-73 | 486,59 | 487 1,3
E-273 A-77 503 503 1,15
E-274 A-77 | 503,05 | 503 1,33
E-275 o A-100 | 504,54 | 505 1,17
)
<E>
0]

-187-
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Chat
MW tR
Tén trung MW .
oian [M+H] | [phtt]
E-280 A-87 | 500,58 | 501 1,16
E-281 A-87 | 500,62 | 501 1,33
E-282 A-101 | 520,99 | 521 1,20

-188-
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Chat
) ] MW | R
Tén Can tao trang | MW e | pho]
gian
E-283 A-101 | 521,04 | 521 | 138
H3C\N
CH3
N NH,
H,C P | P
N
U
N
E-284 o A-77 | 490,01 493/49 1,12
E-285 A-101 | 492,98 | 493 | 122
H,N

-189-
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Chat
. | MW | ®
Tén trang | MW e | [ph]
gian
E-286 A-101 | 508 | 508 | 1,19
NH,
E-287 A3 | 45652 | 457 | 1,15
E-288 A-100 | 474,51 | 475 | 1,19
\
CH,

-190-
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Tén Chu tao ’tfl.}llril; MW [li\/I/I-I\-?IYI] [pii’lt]
gian
E-289 A-101 | 490,97 | 491 1,22
E-290 A-73 | 525,59 | 526 1,25
E-291 A-73 | 502,59 | 503 1,28
E-292 A-73 | 488,56 | 489 1,16
E-293 A-73 | 539,61 | 540 1,29

-191-
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Chat
A £ MW tR
Tén Cau tao trgng MW [M+H] | [phat]
gian
E-294 A-73 | 514,6 515 1,20
E-295 A-73 | 478,53 | 479 1,27
E-296 A-73 | 488,56 | 489 1,18
E-297 A-100 | 543,58 | 544 1,29

-192-
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, Chat
Tén Cau tao trung | MW
gian

MW tR
[M+H] | [phut]

E-298 A-100 | 520,58 | 521 | 1,33
E-299 A-100 | 506,55 | 507 | 1,21
E-300 A-100 | 557,6 | 558 | 1,33

-193-
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Chat
A £ MW R
Tén Cautao tr\}ng MW [M+H] | [pht]
gian
E-301 A-100 | 532,59 | 533 1,22
E-302 A-100 | 536,58 | 537 1,17
E-303 A-100 | 517,53 | 516 1,26
o)

-194-
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Chat
\ MW | R

Ten trang | MW e | [phog

gian
E-304 A-101 | 560,03 | 560 | 1,32
E-305 A-101 | 537,04 | 537 | 1,36
E-306 A-101 | 523,01 | 523 | 1,24

CH,
OH

-195-
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Chat
. MW | R
Ten trung | MW | e | [ph]
gian
E-307 A-101 | 574,06 | 574 | 136
E-308 A-101 | 549,05 | 549 | 125
E-309 A-101 | 523,01 | 523 | 125

-196-




27759

Chat
a X MW tR
Tén Cau tao trl.mg MW M+H] | [phit]
gian
E-310 A-101 | 55304 | 553 | 12
E-311 A-101 | 533,99 53‘2/53 13
E-312 A7 | 542,04 543‘/54 128
E-313 A77 | 51905 | 519 | 13

-197-
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Chat
. ] MW | R
Tén Cautao trl.mg MW [M+H] | [phu]
gian
E-314 A77 505,02 505 | 1,19
E-315 A-77 | 556,07 55%/55 131
E-316 A77 | 531,06 5313/53 121
E-317 A77 150502 | 505 | 121
E-318 A-77 | 535,04 5357/53 1,16

-198-
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Chat

A MW | R
Ten trang | MW e | phog
glan
E-319 A-73 | 584,69 | 585 | 146
E-320 A-73 | 484,58 | 485 | 1,19
NH,
N._NH,
HC ©
4 =
N
E321| U M A-73 | 600,69 | 601 | 143
N (0}
N f CH,
F O H3<?<c|-|3
N NH;
H,C |
// 4
N
E-322 P o™ A-73 | 500,58 | 501 | 1,15
N NH
O~
F O

-199-
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Chat
. MW | R
Tén trung | MW i | ppht]
gian
E-323 A-73 | 55664 | 557 | 140
E-324 A-73 | 45652 | 457 | 112
E-325 A-73 | 600,69 | 601 | 145
HC o,

-200-
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Chat
. MW | ®
Ten trang | MW i | [phit]
gian
E-326 A-73 500,58 | 501 | 1,15
E-327 A-73 | 58469 | 585 | 146
E-328 A-73 | 48458 | 485 | 1,18

-201-




27759

Chat
A £ MW tR
Tén Cau tao trl.mg MW [M+H] | [ph]
gian
E-329 A-73 | 556,64 | 557 1,38
E-330 A-73 | 456,52 | 457 1,12
E-331 A-73 | 556,64 | 557 1,38
H H
0]
N
HC T
o}
Hsc)f
CH,

-202-
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, Chat
Tén Cau tao trung MW
gian

MW | R
[M+H] | [phut]

E-332 A3 | 45652 | 457 | 1,14
H H
HN
N NH,
H,C |
b
N 507/50
333 1 . DQN,CHs A-102 | 50742 | D720 | 126
N
Cl O
E-334 A-77 | 472,98 4735/47 1,19

-203-




27759

Chat

A £ MW tR
Tén Cautao trl.mg MW M+H] | [phit]
gian
E-335 A-102 | 535,48 | 535 1,35
E-336 A-100 | 502,57 | 503 1,28
E-337 A-101 | 519,02 | 519 1,32

-204-




27759

Chat
o X MW tR
Tén Cau tao trgng MW [M+H] | [phut]
gian
E-338 A77 | 501,03 502/50 128
E-339 A-73 | 48458 | 485 | 125
E-340 A-100 | 47653 | 477 | 136
E-341 A-101 | 492,98 49?;/49 135

-205-
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Chét

Tén Céu tao t;ll,l;lng MW [11\\4/1_3,{] [p%?i 1]
E-342 a7 | 529 [P 14
E-343 A-77 | 47499 | 475 | 128
E-344 A77 | 47499 | 475 | 128
E-345 A-73 | 518,59 | 519 | 1,15
E-346 A-73 | 512,55 | 513 | 120

-206-




27759

Chat
. MW | ®
Tén trung | MW e | ppht]
gian
E-347 A-73 | 458,54 | 459 | 125
E-348 A-73 | 458,54 | 459 | 125
E-349 A-73 | 502,59 | 503 | 127

Bang 5: Dit liéu sinh hoc trong Cac vi du tir C-1 dén C-50

Tén ICso mTOR [nM] ICso PI3K [nM]
C-01 24 26
C-02 24 24
c03 | 11 40
C-04 8 29
C-05 3 50
C-06 5 86
C-07 30 39
C-08 8 65
C-09 6 254
C-10 17 401
C-11 2 47

-207-
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Tén ICso mTOR [nM] ICso PI3K [nM]
C-12 5 71
C-13 64 99
C-14 18 66
C-15 20 189

C-15A 2 57
C-16 18 236
C-17 69 99
C-18 29 137
C-19 19 222
C-20 40 58
C-21 44 99
C-22 76 30
C-23 63 78
C-24 34 59
C-25 163 64
C-26 57 43
C-27 20 57
C-28 50 58
C-29 34 24
C-30 51 40
C-31 2 30
C-32 41 32
C-33 34 61
C-34 79 37
C-35 32 29
C-36 82 308
C-37 90 224
C-38 24 68
C-39 13 380
C-40 4 459
C-41 14 539
C-42 13 309

-208-
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Bang 6:

Tén ICso mTOR [nM] ICso PI3K [nM]
C-43 32 184
C-44 109 188
C-45 4 194
C-46 31 226
C-47 17 541
C-48 28 596
C-49 31 67
C-50 44 72
Dit lidu sinh hoc trong Céc vi du tir D1 dén D240

Tén ICso mTOR [nM] ICso PI3K [nM]
D-1 3 78
D-2 - 30 402
D-3 33 574
D-4 1 58
D-5 8 225
D-6 2 135
D-7 2 103
D-8 2 215
D-9 33 591
D-10 206
D-11 109
D-12 163
D-13 4 312
D-14 27 647
D-15 3 215
D-16 5 192
D-17 7 178
D-18 8 481
D-19 9 92
D-20 8 116

-209-




27759

D-21 8 270
D-22 68 1269
D-23 123
D-24 1017
D-25 26 498
D-26 7 552
D-27 5 370
D-28 0,99 65
D-29 1 162
D-30 3 68
D-31 0,88 97
D-32 0,74 121
D-33 3 181
D-34 1 36
D-35 2 63
D-36 0,6 84
D-37 3 118
D-38 4 366
D-39 89
D-40 18 499
D-41 2 177
D-42 0,84 246
D-43 2 436
D-44 0,82 27
D-45 2 186
D-46 2 97
D-47 2 63
D-48 3 251
D-49 2 60
D-50 2 211
D-51 1 121
D-52 1 134
D-53 3 213

-210-




27759

D-54 4 81

D-55 2 36

D-56 2 73

D-57 3 152
D-58 2 217
D-59 1 19

D-60 8 546
D-61 1 86

D-62 3 205
D-63 2 234
D-64 2 198
D-65 30 436
D-66 2 110
D-67 2 244
D-68 4 42
D-69 3 133
D-70 5 490
D-71 1 85

D-73 24 324
D-74 33 630
D-75 33 335
D-76 13 339
D-77 28 303
D-78 5 305
D-79 1 170
D-80 5 68
D-81 4 84
D-82 4 146
D-83 4 219
D-84 3 127
D-85 7 115
D-86 4 95

D-87 7 233

-211-




27759

D-88 4 118
D-89 5 52

D-90 6 62

D-91 4 109
D-92 7 124
D-93 7 266
D-94 39 1825
D-95 145
D-96 151
D-97 12 476
D-98 10 199
D-99 16 452
D-100 16 347
D-101 2 49

D-103 28 470
D-104 6 125
D-105 3 46

D-106 5 249
D-107 9 82

D-108 13 313
D-110 6 64

D-111 24 359
D-112 17 323
D-113 13 57

D-114 12 188
D-116 16 129
D-117 8 27

D-118 17 404
D-119 14 55

D-120 9 108
D-121 127
D-122 6 198
D-123 17 324

-212-
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D-124 228
D-125 269
D-126 142
D-127 13 344
D-128 8 157
D-129 10 392
D-130 16 384
D-131 5 119
D-132 26 184
D-133 2 115
D-134 21 333
D-135 3 136
D-136 5 228
D-138 5 101
D-139 7 374
D-140 57 510
D-141 3 64
D-142 6 94
D-143 6 77
D-145 2 58
D-146 4 66
D-147 3 65
D-148 43 420
D-149 30 433
D-150 20 177
D-151 10 467
D-152 8 164
D-153 17 67
D-154 22 405
D-155 10 209
D-156 3 53
D-157 65
D-159 7 66

-213-
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D-160 29 658
D-161

D-162

D-163 12

D-164 12

D-165 12

D-166

D-167

D-168

D-169 88

D-170 75

D-172 7

D-173 62

D-174 34

D-175 21

D-176 50

D-177 33

D-178 6

D-179 5

D-180 20

D-181 32

D-182 22

D-183 16

D-185 16

D-186 7

D-187 7

D-188 4 67
D-189 3 118
D-190 8 153
D-191 17 81
D-192 4 134
D-193 65
D-194 3 106

-214-
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D-195 4 125
D-196 19 292
D-197 31 280
D-198 3 203
D-199 15 347
D-200 46 566
D-201 11 134
D-202 16 413
D-203 57
D-204 2 69
D-205 28 335
D-206 13 351
D-207 10 436
D-208 8 308
D-209 11 158
D-210 7 370
D-211 46
D-212 5 79
D-213 18 272
D-214 1 72
D-215 2 227
D-216 1 59
D-217 4 44
D-218 5 80
D-219 11 105
D-220 7 64
D-221 7 63
D-222 10 42
D-223 13 77
D-224 12 39
D-225 16 66
D-226 10 48
D-227 17 47

-215-
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Bang 7:

D-228 8 52

D-229 12 65

D-230 15 37

D-231 22 46

D-232 9 38

D-233 17 45

D-234 8 156

D-235 17 226

D-236 8 269

D-237 18 161

D-238 25 382

D-239 3 55

D-240 24 214

Dit liéu sinh hoc trong Céc vi du tir E-1 dén E-349

Ten | IComTOR | ICso PI3K | ECso BT474 | ECso USTMG

[nM] [nM] [nM] [nM]

E-1 1,29 132,4 18,19 46,87
E-2 2,18 237,3 4525
E-3 2,24 275,8 14,67 47,13
E-4 2,14 133,4 27,34 75,29
E-5 2,15 78,8 27,46 49,43
E-6 0,35 123,8 24,89
E-7 0,94 189,1 16,41 131,1
E-8 7,52 1325 84,01
E-9 0,4 199,4 9,76 13,03

E-10 2,49 49,06 48,69
E-11 0,94 124,8 79,82
E-12 3,42 65 89,94

E-13 3,79 154,1 8529

E-14 1,02 352,7 16,58 58,69

E-15 8,89 108,2 64,15

E-16 20,91 333,2 124,9

-216-




27759

Ten ICso mTOR | ICso PI3K | ECso BT474 | ECso US7TMG
[nM] [nM] [nM] [nM]
E-17 3,4 135,9 96,53
E-18 5,41 228,2 42,04
E-19 8,74 90,45 30,32 30,31
E-20 4,5 100,6 55,29
E-21 6,99 374,3 77,58
E-22 56,51 509,7 2249
E-23 2,5 63,59 42,97
E-24 6,2 93,52 57,8
E-25 5,9 76,79 57,33
E-26 32,11 497,6 338,1
E-27 1,99 58,28 148.,9
E-28 3,94 65,6 229,1
E-29 3,14 65,05 69,6
E-30 42,96 420,1 186,1
E-31 29,7 4329 243,6 .
E-32 19,76 176,5 231,5
E-33 18,68 467,3 202,3
E-34 7,85 163,5 174
E-35 16,87 67,44 134,5
E-36 22,18 405,2 254,8
E-37 9,65 208,8 117,2
E-38 2,8 52,89 137,2
E-39 4,57 65,32 75,62
E-40 40,09 513,8 373
E-41 6,99 66 77,98
E-42 29,33 658 2478
E-43 4,52 501,7 206,6
E-44 11,35 2322 199,7
E-45 10,2 96,86 448
E-46 11,86 104,2 186,1
E-47 12,48 146,4 192,2
E-48 6,34 100,3 159,6

-217-
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Ten ICso mTOR | ICso PI3K | ECso BT474 | ECso US7TMG
[nM] [nM] [nM] [nM]
E-49 6,64 74,54 1063
E-50 8,86 156,9 148,6
E-51 88,48 2054
E-52 75,07 578,1
E-53 51,12 460,3 794,7
E-54 7,24 165 514,6
E-55 61,95 148,4
E-56 33,76 357 451,6
E-57 20,94 279,5 201,5
E-58 50,49 253,2 449,6
E-59 33,19 2944 481
E-60 6,43 69,38 124,3
E-61 4,84 102,7 243,5
E-62 19,5 246,1 268,7
E-63 324 342,9 352,9
E-64 21,85 118,4 225,6
E-65 15,76 88 4444
E-66 53,75 661,6 715,5
E-67 15,89 3052 3296
E-68 6,82 411,5 151
E-69 4,95 4153 531,5
E-70 1,18 136,6 28,55 74,86
E-71 1,09 99,86 35,36
E-72 0,46 66,47 102,1
E-73 0,8 88,29 2429
E-74 0,27 53,88 102
E-75 12,36 274,8 299,4
E-76 1,78 232,8 100,2
E-77 2,87 129,2 115,6
E-78 3,38 232 167,2
E-79 1,37 49,97 77,94
E-80 2,64 48,19 112,8
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Ten ICso mTOR | ICso PI3K | ECso BT474 | ECso US7MG
[nM] [nM] [aM] [nM]
E-81 0,36 39,47 34,32
E-82 3,59 81,71 107,8
E-83 6 465,5 64,41
E-84 3,8 113,4 68,43
E-85 4.4 56,4 280,3
E-86 1,52 147 90,18
E-87 3,64 78,85 146,9
E-88 1,57 84,39 47,65
E-89 4,84 307 222
E-90 2,69 52,47 164,9
E-91 3,43 178,6 132,4
E-92 2,79 59,45 122,6
E-93 1,82 106,9 152
E-94 2,42 145,6 119,3
E-95 12,84 173,1 2674
E-96 10,41 199,8 124,8
E-97 14,54 366,8 289,8
E-98 1,41 160,2 121,1
E-99 11,05 190,5 270,3
E-101 1,78 114,6 81,85
E-102 7,8 289,2 108,8
E-103 11,54 232,1 209,8
E-104 3,23 71,94 104,3
E-105 2,87 51,68 144.,6
E-106 0,92 36,82 44,26
E-107 2,48 62,89 117
E-108 2,68 71,52 143,1
E-109 9,66 259 82,8
E-110 3,5 82,31 140,6
E-111 5,98 31,84 266,8
E-112 15,32 248,6 336,2
E-113 4,51 413,5 356,4
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Tén ICso mTOR | ICso PI3K | ECso BT474 | ECso US7MG
[nM] [nM] [nM] [nM]
E-114 1,23 90,69 47,43
E-115 1,83 153,6 152,9
E-116 6,82 110 18,58
E-117 11,03 73,48 26,69
E-118 5,09 67,85 30,89
E-119 10,94 281,1 44,96
E-120 73,02 349,3
E-121 3,43 63,89 53,62
E-122 5,86 62,81 55,69
E-123 6,62 46,61 114,5
E-124 8,91 53,3 141
E-125 28,7 160,8 101,2
E-126 24,16 194,7 88,96
E-127 11,91 158,3 67,76
E-128 13,88 37,16 55,15
E-129 27,44 237,1 86,45
E-130 14,3 69,07 33,32
E-131 17,09 158,3 82,7
E-132 9,55 45,55 69,67
E-133 6,85 77,85 43,11
E-134 4,16 44,88 34,75
E-135 16,74 149,1 59,12
E-139 3,15 160,2 74,2
E-140 0,99 198,5 13,72 39,16
E-141 1,69 259,8 33,14
E-142 1,5 107,4 16,14 18,79
E-143 1,15 126,7 22,39
E-144 2,98 169,2 17,58
E-145 5,45 358,3 48,31
E-146 0,73 45,78 11,91
E-147 0,54 55,7 13,79
E-148 1,36 70,64 33,5
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Ten | IComTOR | ICsPI3K | ECso BT474 | ECs USTMG
[nM] [nM] [nM] [nM]
E-149 0,89 85,79 32,81
E-150 1,75 120,1 20,22
E-152 0,88 67,85 17,75
E-153 0,89 212,7 14,25
E-154 0,7 30,2 18,68
E-155 0,71 15,47 23,72
E-156 0,51 18,28 12,09
E-157 0,59 37,51 18,28
E-158 2,22 122,3 22,58
E-159 0,53 25,82 19,68
E-160 1,88 114,7 114
E-161 13,63 924,7 236,6
E-162 10,4 539,9 208,4
E-163 1,71 50,82
E-164 2,22 154,2 22,17
E-165 1,47 1783 18,59
E-166 2,49 153,8 28,84
E-167 21,06 156,8
E-168 66,44 373,2
E-169 6,8 69,98
E-170 1,56 96,52 25,69
E-171 23,12 358,1
E-172 2,11 268,3 32,11
E-173 8,6 163,9 39,71
E-174 18,75 164,7 141,5
E-175 17,16 163,3 575,9
E-176 39,16 490,6
E-177 4,63 337,4 57,04
E-178 5,19 335 47,1
E-179 3,11 275,9 28,72
E-180 5,43 357,4 67,05
E-181 8,83 275,3 93,82
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Ten ICso mTOR | ICso PI3K | ECso BT474 | ECso U87MG
[nM] [nM] [nM] [nM]

E-182 2,44 246,7 54,51
E-183 4,7 308,1 104,2
E-184 2,81 3994 39,78
E-185 3,43 201,5 25,91
E-186 0,68 3253 22,36
E-187 1,93 161,5 29,84
E-188 4,69 355,6 77,53
E-189 1,6 186,4 44,78
E-190 19,97 175,4 82,41
E-191 5,16 141,5 45,04
E-192 2,86 333,7 52,68
E-193 276,6 183,8

E-194 0,87 129,3 25,06
E-195 1,99 20,33

E-196 5,28 234,7 45,59
E-197 3,78 122,8 16,37
E-198 1,4 90,89 9,84
E-199 1,34 74,6 9,81
E-200 L11 58,79 9,82
E-201 1,62 98,1 9,77
E-202 2,27 85,82 14,19
E-203 3,29 95,16 14,93
E-204 3,92 138,2 54,62
E-205 0,59 48,89 20,15
E-206 1,38 71,77 12,14
E-207 2,51 581,2 58,69
E-208 2,87 175,6 40,36
E-209 5,71 545,6 80,73
E-210 2,84 388,1 59,39
E-211 3,58 472,3 96,74
E-212 2,3 645 72,36
E-213 1,51 465,1 55,13
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Ten | ICsomTOR | ICsoPI3K | ECso BT474 | ECso USTMG
[nM] [nM] [nM] [nM]

E-214 3,49 599,9 84,08
E-215 1,96 4233 48
E-216 2,14 465,9 38,33
E-217 7,56 326,6 47,96
E-218 4,69 361,8 57,39
E-219 3,2 163 37,33
E-220 4,33 292,6 33,86
E-221 2,21 212,8 33,7
E-222 21,17 530,1

E-223 9,33 157 66,44
E-224 55,47 401,8

E-225 14,07 223,7

E-226 14,41 195,6

E-227 13,28 267,2

E-228 27,93 356,5

E-229 8,85 173,8 48,64
E-230 2,72 278,9 45,26
E-231 13,62 184,7

E-232 11,52 142,4

E-233 1 89,79 23,04
E-234 0,67 263,2 21,66
E-235 1,24 178,2 19,16
E-236 0,64 141,3 18,75
E-237 0,96 120,7 20,61
E-238 0,07 174,6 19,07
E-239 0,26 46,18 15,16
E-240 0,29 115,4 16,84
E-241 0,25 91,52 16,6
E-242 0,2 120,1 18,37
E-243 0,73 109,7 29,82
E-245 0,47 288,2 21,05
E-246 1,13 81,31 61,41
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Ten ICso mTOR | ICso PI3K | ECso BT474 | ECso U87MG
[nM] [nM] [nM] [nM]

E-247 0,8 95,37 19,59
E-248 1,18 50,79 56,1
E-249 1,75 60,47 22,83
E-250 4,36 92,16 37,88
E-251 7,99 90,72 588,1
E-252 0,57 48,24 15,22
E-253 1,47 30,6 64,56
E-254 0,97 31,55 16,6
E-255 0,46 4,83 43,05
E-256 0,67 22,96 27,94
E-257 2,7 58,26 43,95
E-258 1,55 110,2 13,1
E-259 1,61 209,2 13,93
E-260 0,81 63,84 22,95
E-261 1,46 44,34 11,44
E-262 1,63 133,7 18,79
E-263 2,09 204,4 22,85
E-264 1,39 61,64 323
E-265 1,64 205,6 24,34
E-266 11,46 560,2 273,2
E-267 9,26 420,9 168,9
E-268 10,44 242,1 437,7
E-269 15,21 251,8 59,7
E-270 13,23 328,4 213
E-271 2,75 113,1 10,3
E-272 24,53 4753 107
E-273 4,24 119,3 14,14
E-274 39,77 444.9
E-275 3,07 140,8 15,5
E-280 16,96 153,4 36,65
E-281 144,8 679

- E-282 3,83 173,4 8,61
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Ten ICso mTOR | ICso PI3K | ECso BT474 | ECso US7TMG
[nM] [nM] [nM] [nM]

E-283 40,26 446,5
E-284 8,45 180,8 77,83
E-285 13,91 646,9 12,42
E-286 6,76 526,7 29,35
E-287 9,81 288.4 523
E-288 3,8 342,9 115,5
E-289 5,54 297.9 71,42
E-290 1,51 200,4 14,86
E-291 2,7 219,8 18,17
E-292 1,26 212 20,26
E-293 1,53 168,1 31,3
E-294 0,68 137,2 11,15
E-295 1,09 109,4 15,1
E-296 1,56 121,5 18,51
E-297 0,21 208,16
E-298 0,56 187
E-299 0,58 159,65
E-300 0,49 783,3
E-301 0,28 106,03
E-302 1,66 112,89
E-303 2,11 144,41
E-304 1,26 108,17
E-305 0,68 110,06
E-306 1,01 108,46
E-307 0,45 192,99
E-308 0,32 63,43
E-309 0,56 239,33
E-310 0,76 86,05
E-311 0,52 69,07
E-312 0,39 110,31
E-313 0,92 121,81
E-314 1,68 76,12
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Teén ICso mTOR | ICso PI3K | ECso BT474 | ECso US87MG
[nM] [nM] [nM] [nM]

E-315 L5 126,66
E-316 1,29 57,12
E-317 2,23 92,8
E-318 1,28 107,46
E-319 9,74 359,57
E-320 5,95 1301,49
E-321 8,92 412,25
E-322 6,48 390,88
E-323 9,67 841,74
E-324 13,61 935,07
E-325 67,77 1175,43
E-326 11,42 367,08
E-327 7,08 1356,31
E-328 25,52 585,88
E-329 4,43 237,84
E-330 32,58 600,97
E-331 5 150,52
E-332 26,53 655,45
E-333 9,74 599,13
E-334 6,07 966
E-335 10,6 221226
E-336 5,21 773,45
E-337 10,07 862,37
E-338 4,85 634,33
E-339 7,04 330,81
E-340 5,86 364,04
E-341 4,36 281,99
E-342 0,66 137,31
E-343 5,62 148,58
E-344 2,84 149.4
E-345 1,15 109,07
E-346 0,45 167,33
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Tén ICso mTOR | ICso PI3K | ECso BT474 | ECso US7MG
[nM] [nM] [nM] [nM]
E-347 3,42 205,14
E-348 5,46 143,82
E-349 1,03 175,45
Phuong phap phén tich 1
HPLC: Agilent 1100 Series
MS: Agilent LC/MSD SL
cot: Phenomenex, Mercury Gemini C18, 3um, 2,0x20mm,
| Phén sb 00M-4439-B0-CE
dungméi  A: SmM NH;HCOs/ 20mM NH3
B: mirc axetonitril HPLC
Phathién: MS: Duong vaam
khdi rung: 120 - 700m/z
nang luong ion héa: 70
EMYV thu duoc: 1
ngudng: 0,25
UV: 315nm
chidu rong dai buéc séng:  170nm
su tham chiéu: tat
khoang: 210 - 400nm
bude khoang: 2,00nm
chidu rong dinh: < 0,01 phut
khe ho: 2nm
phun: SuL
lvuluong:  1,00mL/phut
nhiét 49 cdt: 40°C
gradien: 0,00 phut 5%B
0,00 — 2,50 phut 5% ->95%B

2,50 — 2,80 phit
2,81—3,10 pht
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Phwong phdp phdn tich 2

Thiét bi: Agilent 1100-SL: incl. ELSD / DAD / MSD
Phuong phép sic ky:
Cot: Phenomenex Gemini® C18, 50x2,0mm, 3p

Phuong phap “Axit”

Dung moi rira giai A: axit formic 0,1% trong axetonitril
Dung moi rira giai B: axit formic 0,1% trong Nudc
Chuong trinh Gradien tuyén tinh:  to=2% A, t3 spha= 98% A, tephae = 98% A
Luu lugng: ImL/phut
Nhiét do 10 trong cdt: 35°C
Phuong phap “Bazo”
Dung m6i rira giai A: 10mM amoniac trong axetonitril
Dung moi rira giai B: 10mM amoniac trong nude

Chuong trinh Gradien tuyén tinh:  to =2% A, t3.5phat = 98% A, t6 phit = 98% A

Luu lugng: ImL/phut
Nhiét d6 16 1 cot: 35°C
May do quét sang lam bay hoi (ELSD):
Trong thiét bi: Céc budng Polyme PL-ELS 2100
Luru luong khi dng phun: 1,1L/phtt N,
Nhiét d6 dng phun: 50°C
Nhiét d bay hoi: 80°C
bén: LED xanh 480nm
Bo do mang di-6t (DAD):
Thiét bi: Agilent G1316A

Chiéu rong budc séng cia miu:  220-320nm

Chiéu rong budc séng tham chiéu: khong con

Phé khéi (MSD):
Thiét bi: Agilent LC/MSD-SL
Su ion héa: ESI (Duong & Am)
Khoang khdi lwong: 100-800

Céc chit viét tit duoc sir dung
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ACN axetonitril min (nhiéu) phuat
bu butyl mL mililit
CDI cacbonyl diimidazol MS phé khéi
d (nhiéu) ngay N luong trung binh
pc  |Phuong phip sic & 16p\\rg | nLiodosucxinimit

mong
DCM diclometan NMP N-metylpyrolindinon
DIPEA |diisopropyletyl amin NMR gﬁ? cong  huomg hat

an

DME dimetylete NP pha thong thudng
DMF N,N-dimetylformamit ppm phén tridu
DMSO |dimetylsulphoxit R yéu t6 luu giit
eq. duong lugng RP pha dao
EtOH etanol prep diéu ché
h (nhiéu) gid RT nhiét do trong phong
HPLC p!lAuongA phip sdc ky long tert bac ba

hi€u suat cao
LC phwong phap sic ky léng  |tr thoi gian luu gift
M mol THF tetrahydrofuran
MeOH |methanol ™S Tetrametylsilanyl
Int. Chét trung gian PI3Ka |PI3Kalpha hoic PI3Ka
LDA Lithidiisopropylamin DIA Diisopropylamin
PE Petrolete TLC Phﬂuorng phdp sac ky 16p

mong
Pd(dppf) |11
EtOAc |Etylaxetat Cl Bis(diphenylphosphino)
2 feroxen]diclopaladi(II)]

[r(cob) |

Xyclooctadien)(metoxy)irid |Pin2B2 | Bis(pinacolato)dibo
OMe)l2 ;1) dime

Céc vi du sau ddy mo ta hoat tinh sinh hoc cia cac hop chit theo sang ché ma
khong gi6i han sang ché boi cac vi du nay. T4t ca cac gia tri ECso va ICso duoc liét ké

trong ban mo ta dugc chi ra theo nM (nanomol).

Thtr nghiém hoat tinh mTOR Kinaza
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(Tinh trang phosphoryl héa ctia co chdt mTOR 4E-BP1; TR-FRET)

Thir nghiém mTOR dugc md ta d& xult cac gia tri IC50 chi ra hoat tinh ciia céc
hop chét &c ché hoat tinh cia mTOR. Sy (rc ché mTOR duoc mong doi chi ra hoat tinh
trong cac diéu kién xir 1y sw ting sinh té bao qua muc hoic bit thudmg nhw bénh ung
thu. |
Nguyén tic thir nghiém:

Thir nghiém mTOR kinaza TR-FRET st dung co chét protein c6 tuong quan vé
sinh 1y hoc véi mTOR (4E-BP1, dwoc danh ddu béi thu thé flophore (Protein huynh
quang xanh) va dugc bét cdp vébi khang thé dac hiéu phospho dugc ddnh ddu Tb tuong
ung.

Ban than thir nghiém c6 thé tham gia vao hai giai doan: giai doan phan img va
giai doan do. Trong giai doan phan {mg, tit ca cac thinh phin cin thiét cho phan tmg
kinaza dugc bd sung vao giéng, gdm céc co chét protein dwoc danh diu. Phan Gng
dugc cho phép u trong khoang thoi gian 60 phut. Sau khoang thoi gian phan Ung,
EDTA dugc bd sung vao dé 1am ngimg phan tmg kinaza, va khang thé dwoc dénh déu
tecbi dugc bd sung dé lién két véi san phdm duge phosphoryl héa. Do tecbi chelat c6
thé 6n dinh & cic ndng d6 EDTA duoc st dung dé 1am ngimg thir nghiém kinaza,
khang thé va EDTA c6 thé dugc tron so bd truée khi bd sung dé lam giam bét cac
budc sir dung pipet. Lién két ciia khang thé dwoc danh diu tecbi v6i san phdm duoc
phosphoryl héa dwoc danh d4u flophore duwa tecbi va GFP vao vi tri gin, d4n dén su
ting TR-FRET. Véi su c¢6 mit cua chit wc ché, sy tao thanh san phdm duoc

phosphoryl héa bi giam, va gié tri TR-FRET bi giam.

Cac vat liéu:

-Co chit GFP-4E-BP1; Invitrogen order no. PV4759

Kit khang thé Lanthascreen Tb-anti-p4E-BP1 (pThr46) Antibody Kit; Invitrogen
order no. PV4758

-FRAP1 (mTOR) kinaza; Invitrogen order no. PV4753

-ATP 10mM

-bém thtr nghiém 5x (250mM HEPES pH=7,5, 0,05% Polysorbat 20, SmM EGTA,
50mM MnCl2) '

-EDTA 500mM
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Xéc dinh céc gia tri ICso ctia cac hop chét thir nghiém:

Céc diéu kién phan tmg kinaza

400nM GFP-4E-BP1, 8uM ATP, ~150ng/mL mTOR, 50mM HEPES

pH=7,5, 0,01% Polysorbat 20, ImM EGTA, 10mM MnCl2, va cac lugng bién
thién ctia cac hop chét thir nghiém.

Piéu ché cac chit phan tng

Lyu y: Lam tan va gift lai mTOR, co chét, ATP, va khang thé trén d4 trudce khi
tién hanh pha long. Tién hanh c4c 14n pha lodng c4c thinh phin nay c6 thé dugc gitr &
nhiét do trong phong trong khoang thoi gian ngén trong ngy str dung.
1. BS sung 2ml Dém thir nghiém 5X vao 8ml nuée dé didu ché 10ml Pém thir nghiém
1X, trong d6 ndng d6 cua Pém thir nghiém 1X 13 50mM HEPES pH=7,5, 0,01%
Polysorbat 20, ImM EGTA, va 10mM MnCI2.
2. Piéu ché Khang thé/dung dich EDTA bing cach bd sung ddu tién 2,751 Khang thé
p4E-BP1 khang Tb vao 2397ul Bém pha lodng LanthaScreenTM TR-FRET. Sau d6,
bd sung 100ul EDTA 0,5M.
3. Piéu ché Co chét 4X/Dung dich enzym bing cach bd sung ban diu 72ul GFP-4E-
BP1 (22uM) viao 926pl Pém thtr nghiém 1X. Sau d6, bd sung 1,6l mTOR
(0,45mg/mL).
4. Didu ché Dung dich ATP bing c4ch bd sung 3,2ul ATP 10mM vao 1997ul dém thir
nghiém 1X.

Pha lodng theo thit tir c4c chit trc ché (16 duong cong diém)

Céc chét e ché dwoc pha lodng theo thir ty trong DMSO, sau d6 dugc pha lodng
dén n6ng do 1am viéc 4X véi dém thi nghiém 1X.
1. Phan phdi 40ul DMSO véo hai c6t lién k& trong dia 96 giéng dbi v6i mdi hop chét
(vidu céac cot 1 va 2).
2. B6 sung 10pl nguyén liéu chit e ché (10mM) vao giéng thir nhét cia cot thir nhat
(A1) va tron.
3. Loai bd 10pl khoi A1 va chuyén vao giéng lién k& trong cot tiép theo (B1) va tron.
4. Loai bd 10p] khéi B1 va chuyén giéng tiép theo trong cot thir nhit (B2) va tron.
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5. Lap lai kiéu pha loding qua giéng H1 va dé lai giéng cubi cing (H2) chi 12 DMSO.
6. Loai bo 4ul cac hop chat dugc pha lodng va bd sung vao 96pl Dém thir nghiém 1X
trong dia 96-giéng tién hanh céc 14n pha loing hop chit 4X.

Phan tng kinaza
1. B sung 2,5ul cac 14n pha loiing hop chét 4X vao dia 384-giéng.
2. B6 sung 2,5pul 4X Enzym/Dung dich co chét.
4. U truéce trong khoang thoi gian 30 phit & RT (may lic).
5. B6 sung 5pl dung dich ATP vao tit ca céc giéng dé bat diu phan img.
6. Lic dia ;chl’x nghiém trén may lic dia trong khoang thoi gian 30 gidy.
7. U dia thi nghiém trong khoang thdi gian mot gid & nhiét d trong phong (tir 20 dén
25°C).
Ngtmg budc phan tmg va phét hién bing huynh quang
1. B sung 10ul Khang thé/Dung dich EDTA vao mdi giéng trong céc cot tir 1 dén 9.
2. Lic dia thir nghiém trén méy lic trong khoang thoi gian 30 giay.
3. U dia thir nghiém trong khoang thoi gian mdt gid & nhiét d6 trong phong (tir 20 dén
25°C).
4. Po céc tin hiéu phat xa GFP (FRET) va tecbi (tham chiéu) trén may doc dia huynh
quang (vi du Perkin Elmer Envision).
Phan tich dit liéu
1. Tinh ty 1& phat xa ctia m&i miu bang cach chia tin hiéu GFP (FRET) bdi tin hiéu
tecbi (tham chiéu). _
2. V& d0 thi ndng d6 ctia mdi hop chit dbi véi ty 16 phat xa. Xac dinh ndng dodo cua
hop chét can dé dat dén 50% tin hiéu tbi da (IC50). Su x4c dinh céc gia tri IC50 c6 thé
thu dugc bang su diéu chinh dudng cong (dap umg lidu ding theo sigmoid, dudng dbc
bién thién) sir dung phin mém Prism tir GraphPad).
Su trc ché sy phosphoryl héa PIP-2 do PI3Kalpha giy ra

Thir nghiém PI3Kalpha dwoc mé ta trong ban mé ta dé xuét céc gia tri ICso chi ra
hoat tinh ctia cdc hop chat tic ché hoat tinh ctia PI3 kinaza alpha. Su trc ché PI3 kinaza
dugc mong doi chi ra hoat tinh trong cac diéu kién xir 1y su ting sinh té€ bio qua muc
hodc bit thuong, nhw bénh ung thu. Tham khao J. A. Engelman, Nature Reviews
Cancer, 2009, 9, 550-562; A. Carnero, Expert Opin. Investig. Drugs, 2009, 18, 1265-
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1277 va P. Liu et al., Nature Reviews Drug Discovery, 2009, 8, 627-64.

Loai phuong phéap: Thir nghiém-Lién két-Bo loc

1. Vat liéu

Dém thr nghiém: 40mM HEPES pH=7,5 SIGMA H-3375
100mM NaCl Merck 1.064.041.000
ImM EGTA SIGMA E-4378
1mM B-Glyxerophosphat SIGMA G-6253
7mM MgCl2 Merck 58.331.000
ImM DTT SIGMA D-0632
(BSA 0,1% chi trong khi diéu ché hdn hop lipit sau khi siéu 4m)

Hn hop pha tron phospholipit (= co chét) tir cac lipit phan cuc Avanti (#790770):
Phosphatidylinositol-4,5-biphosphat (# 840046) 3,665%
Phosphatidyletanolamin (# 83022) 39,26%

Phosphatidylserin (# 830032) 36,66%
Sphingomyelin (# 860062) 3,665%
Phosphatidylcholin (# 830053) 16,75%
- Véi mbi phan uée lipit (16,6mg): 26ml dém thir nghiém + 520p1 BSA (5%)

PI3 Kinaza alpha dugc biéu hién trong cac té bao con tring SF9, duoc ddng
nhiém c4c virut ma héa p85alpha va His-p110alpha, dwoc tinh ché bang 4i luc Ni dugc
lién két va phuong phép séc ky trao dbi anion). Puoc phin wdc theo cac lwong mong
mudn va dugc bao quan & nhiét d -80°C. Ndng do thir nghiém cudi cling 25ng/giéng

Phosphotyrosin PDGFRbeta-peptit H-CGG-pY-MDMSKDESVD-pY-
VPMLDM-NH2 dugc téng hop béi Cac cong nghé Jerini Peptit (JPT) va duoc st
dung trong ndng d6 cubi cling bang 1,7uM (nguyén liéu 100uM dugc didu ché trong
dém thtr nghiém véi DTT, duge phan udc theo cac lugng mong mudn va dugc bao
quan & nhiét do -80°C)

ATP lanh (tr Sigma; A-7699), 100uM dung dich gbc trong H20, st dung 1pM
ndng d6 cudi cling trong thir nghiém
[33P]-ATP, 370 MBg/ml tir Amersham (#AH9968), sir dung 0,5uCi/giéng (10mCi/ml)
Céc dia 96-giéng sach tir Greiner (# 655 162)

Cac dia loc: Perkin Elmer UniFilter GF/B # 6005177

Microscint 0.(tir Perkin Elmer, #6013611)
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2. Quy trinh thir nghiém

Céc bot khi lipit chira co chit dugc hoa tan d&n ndng d6 0,637mg hén hop pha
tron lipit/ml dém thir nghiém (v6i BSA, dugc bd sung méi) trong 50ml Falcon -> giit
trén d4, sau d6 bang siéu 4m (dao dong trong khoang thoi gian 15 gidy sau d6 ngimg
mot nhip 10 gidy, 4 1an).

Céc hop chét dwoc pha lodng tudn tu trong dém thir nghiém + 6% DMSO va 10ul
mdi 14n pha lodng duoc bd sung vao mdi giéng ciia dia 96-giéng (cac hop chét duogc
thir nghiém gép d6i) va dwoc trén véi 30pl bot khi lipit chita PDGFR-Peptit (cudi cling
12 0,5uM) va PI3K alpha (cubi cing 25ng/giéng). Hon hop sau dé‘ dugc U trong
khoang thoi gian 20 phit ¢ nhiét do trong phong. Sau d6, 20ul dém thir nghiém chira
3uM ATP lanh va 0,5uCi/20ul 33P-ATP duogc bd sung vao. Cac dia sau d6 dwoc 0 &
nhiét d6 trong phong trong khoang thdi gian 120 phit (Iic véi the do 300 vong/phut).

Hon hop phan tmg dwoc chuyén 1én trén cac dia loc sir dung "B thu phin loc" tir
Packard: céc dia loc dugc rira véi PBS, sau d6 hdn hop phan tmg duoc loc trén dia loc,
rira 5 14n véi PBS va duoc dé kho trong khoang thoi gian tir 30 dén 60 phit & nhiét do
50°C.

Phan day cia dia dugc bit kin bdi 14 kim loai dinh tréng Perkin Elmer va
25pl/giéng Microscint0 dugc bd sung vao, dinh duge phu boi 14 kim loai dinh trong
sudt va dia duoc do boi may dém Wallac Trilux 1450 Microbeta Counter.

Péi chimg dwong phit hop véi cac giéng chira cac dbi chimg chit mang (DMSO
1% trong dém thir nghiém), chi ra hoat tinh kinaza khéng bi rc ché (cac gia tri cao).
Céc giéng chira dém thir nghiém thay vi enzym c6 thé thich hop 1am d6i chimg cho
hoat tinh chinh (céc gi4 tri thip).

3. Péanh gia
Tinh toan céc gia tri ICso sit dung chuwong trinh Smiley (dwa trén GrapPad Prism)
Thtr nghi€ém tang sinh PC3

Thit nghiém dua trén phép do ham lugng ADN trong té bao théng qua lién két
thudc nhudm huynh quang. Do ham hrong ADN trong t& bao dugc didu hoa & mirc do
cao, n6 gin twong tmg véi s6 lugng t& bao. Mirc d9 ting sinh dugc x4c dinh bang cach
so sanh tdng s6 t& bao dém dugc véi cac mau duoc xir Iy bang thube véi cac dbi chimg

khong dugc xur ly.
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Céc té bao PC3 (dong té bao ung thu bidu md tuyén tién liét & ngudi) duge gieo
trong céc dia vi chudn d6 va duoc G qua dém trong mdi truong nudi cdy & nhiét do
37°C va 5% CO,. Cac co chét thir nghiém dugc pha losng timg budc va duge bd sung
vao cac té bao dé thé tich téng bing 200uL/giéng. Cac té bao pha lodng, nhung khong
phai co chét, duoc bd sung thich hop 1am dbi ching. Sau khoang thoi gian 1 trong 3
ngdy, méi truong dwoc thay thé boi 100pL/giéng dung dich lién két-thubc nhudom va
céc té bao dwoc 1 & nhiét d6 37°C trong i trong khoang thoi gian 60 phut nita. Dé do
su phat huynh quang, su kich thich dién ra tai budc séng bing 485nm va sy phat xa
dugc do tai 530nm. Cac gia tri ECso dugc tinh bang cich st dung chuong trinh
GraphPad Prism.

Thir nghiém AlamarBlue trong cac t& bio AN3 CA

Thir nghiém té bao alamarBlue d& xuét cac gi4 tri ECso chi ra cac hiéu qua chéng
ting sinh hodc gy ddc t& bao cta cac hop chit dbi véi dong té bao ung thu mang
trong tr cung & ngudi AN3 CA.
1.Mota

alamarBlue® duoc thiét k& dé tao ra phép do nhanh va nhay su tdng sinh va sy
gdy ddc té bao trong céc dong té bao & ngudi va dong vét khac nhau. Thir nghiém dwa
trén sy khir alamarBlue trong moi trudng giam cuia céc t& bao sdng (hoat tinh trao dbi
chét). Vi sw ¢6 mit ctia cac hop chit chdng ting sinh hoic giy doc té bao duoc bd
sung, hoat tinh trao ddi ch4t bAm sinh ngimg lai.

AlamarBlue hoa tan va én dinh trong méi trudng nudi cdy. Cac phép do duoc
tién hanh theo cach x4c dinh ham lugng clo bing cach kich thich tai tir 530 dén 560nm
va do sy phét xa tai 590nm. Theo bio cdo vé phin tram gidm alamarBlue bing cich
kiém tra su phét huynh quang, dit liéu duoc biéu hién dudi dang céc don vi cudng do

phét xa huynh quang 13 mgt ham thoi gian 0.

2. Céc té bao va chit phan ting

Céc té bao AN3 CA Céc té bao ung thu mang trong tr cung & nguoi
(ATCC HTB-111)

alamarBlue - Serotec Ltd _

PBS (w/o Ca, Mg) Life Technologies, Gibco BRL (Cat. No. 4190-094)

Mbi truong DMEM Lonza (Cat.No. BE-12-604F)
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Huyét thanh bao thai b  Life Technologies, Gibco BRL (Cat. No. 10270-

106)

3. Thiét bi

Céc dia 96-giéng, day phing (Falcon, Cat. No.: 353072)

Céc dia 96-giéng, dang chit U (Costar, Cat. No.: 3799)

CO:-Tau

May doc vi dia, Spectramax Plus, Cac thiét bi phan tir
4. Quy trinh dién hinh

Ngay 0:

Ngay 1:

Ngay 4:

5. Dénh gia

Gieo gibng céc té bao 3000 AN3 CA (DMEM/10% FCS) trong 180pl
mdi trudng vao dia 96-giéng, ddy phing (gdm mai trudong trdng). U cac
dia & nhiét d6 37°C trong tu u CO, qua dém.

Pha loang cac hop chit dén ndng d6 100pM -> 1:5, 10 budce pha lodng,
trong cac dia 96-giéng.

B sung 20ul mbi giéng trong mbi 14n pha loéing vio cac té bao (thé tich
tdng trén mdi giéng 200pl;

Nbéng d6 cudi cing ciia cac hop chit: 10uM > 1:5; 0,5% DMSO cubdi
cuing). Néu cén, thir nghiém pha loéing thém.

T4t ca cac ndng dd duoc thir nghiém gép doi.

Dbi chimg: Cac t& bao khong dwoc xir Iy bang hop chit (+ 20ul moéi
truong/DMSO).

Céc té bao duoc i v6i cac hop chét trong khoang thdi gian 3 ngay.

B sung 25ul dung dich alamarBlue vio mdi giéng va u trong khoang
thoi gian tir 5 dn 8 gid & nhiét d6 37°C. Po su phat huynh quang bing
cach phat xa tai tir 530 dén 560nm va do su phat xa tai 590nm.

Tinh ECso str dung GraphPad Prism (Nam muoi).
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thir nghiém alamarBlue® c6 thé dwoc st dung dé do su e ché cia mTOR ciing nhur

PI3Kalpha in vitro.

Thir nghiém CyQuant trong cdc té bao USTMG

Thir nghiém CyQuant d& xuit c4c gia tri ECso chi ra cdc hiéu qua chéng ting sinh
hoic gdy doc té bao cua cac hop chit dbi véi dong té bao u nguyén bao dém & nguoi
U87MG.

1. M6 ta

Thir nghiém dya trén phép do ham luong ADN trong té bao thong qua lién két
thubc nhuém phat huynh quang. Do ham lwong ADN trong t& bao dwoc diéu hoa &
muc d6 cao, twong tmg gin véi sb luong t& bao. Muc do tiang sinh dugc xac dinh bing
cach so sanh tdng s6 céac t& bao dém dwoc véi cac miu duogce xir Iy bang thude véi cac
mAu khong dugc xir 1y. Trong thir nghiém, thuc nhudém lién két DNA két hop véi
chit phan tmg thdm vao mang té bao dwoc st dung. Méi trudong dwoc hit ra, dugc thay
thé biang dung dich lién két thubc nhudm, cac té bao dwoc 1 trong khoang thoi gian tir
30 dén 60 phut, sau d6 su phat huynh quang duoc do (su kich thich tai 485nm, su do
phat xa tai 530nm). Dit liéu duoc biéu hién dudi dang cac don vi cudng d6 phét xa

huynh quang 1& m¢t ham cua thoi gian 0.

2. C4c té bao va chat phan tng

Céc té bao U-87MG Cic t& bao u nguyén bao dém & nguoi
(ATCC HTB-14)

Thtr nghiém CyQuant NF Invitrogen Cat.# C35006

PBS (w/o Ca, Mg) Life Technologies, Gibco BRL (Cat. No.
4190-094) ;

Mbi truong RPMI1640 Life Technologies, Gibco BRL (Cat. No.

61870-010)

Huyét thanh bao thai bé Life Technologies, Gibco BRL (Cat. No.
10270-106)
3. Thiét bi

céc dia 96 giéng, day phing (Falcon, Cat. No.: 353072)
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céc dia 96 giéng, dang hinh chit U (Costar, Cat. No.: 3799)
COx-Tuu
May doc vi dia, Wallac Victor

4. Quy trinh dién hinh

Ngay 0:

Ngay 1:

Ngay 4:

5. Dénh gia

Gieo cac té bao 3000 U-87MG (dwoc nudi cdy trong RPMI/10% FCS)
trong mdi trudng 150ul vao dia 96-giéng, day phing (gdm méi truong
tréng). U céc dia & nhiét d6 37°C trong ta i CO, qua dém.

Pha lo3ng cac hop chit dén ndng d6 80uM -> 1:5 trong méi trudng, 7
budc pha loding, trong cac dia 96 giéng.

B& sung 50pl vao mbi giéng trong mdi 1an pha loding (thé tich tong trén
mdi giéng 13 200pl;

Nong d6 cubi cling cua cac hop chit: 20pM > 1:5). Néu can, kiém tra
c4c 1an pha logng thém.

T4t ca cac ndng d6 duogc thir nghiém hai 14n hoic ba 1in.

Déi chimg:  Céc t& bao khong dwoc xir 1y bang hop chét (+ 50ul moi
treomg + DMSO).

Céc té bao dwoc i v6i cac hop chét trong khoang thdi gian 3 ngay.

Hut méi trudng ra va thay thé béi 100l dung dich lién két thudc nhudm
1x (22p1 chit phan tmg thuéc nhuém CyQuant NF dugc bd sung vao
11ml dém HBSS 1x). Phi vi dia va 0 trong khoang thoi gian tir 30 dén
60 phut. dé 1am can bang lién két thubc nhudém-ADN. Po cudng d6 phat
huynh quang trong may doc vi dia (su kich thich tai 485nm, su do phat

xa tai 530nm).

Tinh ECso str dung GraphPad Prism (Ndm muoi)

Céc co chét theo sang ché 1a cac chit tc ché con duwong PI3 kinaza, cu thé 1a

serin/threonin kinaza mTOR va/hodc cac thanh vién trong gia dinh lipit kinaza Pi3K.

Do céc déc tinh sinh hoc ctia ching, nén céc hgp chit méi c6 cong thire chung (1) va

céc chit ddng phan cila chiing va cac mubi chéng chiu sinh Iy hoc thich hop dé diéu tri
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cic bénh dugc md ta bdéi sy ting sinh t& bido qud muc hoic bit thuong.
Céc bénh nay gdm, vi du: sy nhiém virut (vi du HIV va xacém Kaposi); bénh viém va
ty mién (vi du viém rudt két, bénh viém khép, bénh Alzheimer, viém cudn tiéu cau
than va chita lanh vét thuong); bénh nhiém tring vi khuin, nim va/hoic ky sinh tring;
bénh bach ciu, u lympho va cac khéi u rin; bénh v& da (vi du bénh vay nén); bénh vé
xuong; bénh tim mach (vi du su tai phat hep va sy phinh truéng). Thém vao dd, cac
hop chit hitu ich dé bao vé cac té bao ting sinh (vi du céc & bao toc, cac té bao rudt,
céc t& bao mau va t& bao nguyén ban) tir su pha hily ADN do su buc xa, su xit Iy UV
va/hozc xir Iy kim té bao (Davis et al., 2001).

Vi du, céc bénh ung thu sau ddy dwoc didu tri bing cach hop chét theo sang ché,
tuy nhién, khong gi6i han véi: cac khdi u nfo, nhu u day than kinh thinh gidc, u bao
hinh sao nhu u bao hinh sao piloit, u sao bao soi, u t& bao dém hinh sao dang nguyén
sinh chét, u té bao hinh sao chit nguyén sinh, u sao bao mét biét héa va u nguyén bao
x6p, u lympho nfo, di cin ndo, khbi u tuyén yén nhu khéi u tuyén yén tiét prolactin,
HGH (hormon sinh truéng & ngudi) tao ra khdi u va khéi u tao ra ACTH-(hormon kich
thich thuong than), u so hiu, u nguyén bao tiy, u mang nio va u than kinh dém it
nhanh; u diy than kinh (khdi u) nhu céc khéi u cta hé thin kinh sinh dudng nhu u
nguyén bao thin kinh, u nguyén bao thin kinh giao cam, u hach thin kinh, u can hach
(u tiy thuong than va u té bao wa crdm) va u hach canh, cac khéi u trong hé than kinh
ngoai vi nhu u ddy than kinh cét cut, u xo thin kinh, u thin kinh (u bdo Schwann, u
bao soi thn kinh) va u bao soi thin kinh 4c tinh, cling nhu cac khéi u trong hé than
kinh trung wong nhu khéi u tity séng va néo; ung thu rudt nhu ung thu bidu md truc
trang, ung thu biéu md rudt két, ung thu biéu mé hau mon, cac khdi u rudt nho va khéi
u ta trang; khdi u mi mét nhu ung thu té bao day hodc ung thu biéu mé té bao day; ung
thu tuyén tuy hoic ung thu biéu mé tuyén tuy; ung thu bang quang hoic ung thu biéu
md bang quang; ung thu phdi (ung thu biéu mé cubng phdi) nhu ung thu biéu md
cudng phdi té bao nho (ung thu bidu mé té bao yén mach) va ung thu biéu mo cudng
phdi té bao khong nhé nhu ung thu biéu mé vay, ung thu biéu mé tuyén va ung thu
biéu md cudng phdi t& bao 16n; ung thu v nhu ung thu bidu mé vi, nhu ung thu biéu
md 6ng tham nhiém, ung thu biéu mé coloit, ung thu biéu mo tidu thiy lan rong, ung
thu biéu mé dng, ung thu biéu m6 nang hach, va ung thu biéu mé hinh nhii; u lympho

khong phai Hodgkin (NHL) nhu u lympho Burkitt, u lympho khéng phai Hodkgin
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khdi u 4c tinh nho (NHL) va u sti dang nim; ung thw tir cung hoic ung thu biéu mé
mang trong tir cung hoic ung thu biéu mé thé; hoi chimg CUP (ung thu so cip chua
biét); ung thu budng trimg hodc ung thu biéu md budng trimg nhu ung thu huyét
thanh, mang trong t& cung hodc thé nhay; ung thu bang quang tii mat; ung thu dng
mét nhu ung thu Klatskin; ung thu tinh hoan nhu u tinh va khong phai u tinh; u
lympho (xacom lympho) nhu u lympho ac tinh, bénh Hodgkin, u lympho khong phai
Hodgkin (NHL) nhu bénh bach ciu bach huyét man tinh, bénh bach cdu té bao téc, u
té bao mién dich, u trong bio (da u tity), u nguyén bao than kinh, u lympho Burkitt, U
sti dang nim ving T, u nguyén bao lympho thoéi bién t& bao 16n va u nguyén bao
lympho; ung thu thanh quan nhu khéi u ddy thanh 4m, trén thanh mon, thanh mén va
céc khéi u va cac khdi u thanh quan duéi thanh mén; ung thw xwong nhur u xuong sun,
buéu sun, u nguyén bao sun, u xo sun dang nhdy, u xuong, u xwong-tya xuong, u
nguyén bao xuong, u hat va eosin, ung thu t€ bao 16n, xacdém sun, xacdm xuong,
xacOm Ewing, xacom ludi, u twong bao, loan san xo, u nang xuwong mai sinh va u nang
xuong phinh mach; cac khdi u dAw/cd nhu cac khdi u & moi, ludi, bé mat miéng,
khoang miéng, 1¢i, palet, tuyén nudce bot, hong, 16 miii, xoang canh mili, thanh quéan va
tai gifta; ung thu gan nhw ung thu bidu mé t& bao gan hodic ung thu bidu mé thudc té
bao gan (HCC); bénh bach ciu, nhwr bénh bach ciu cép tinh, nhu bénh bach ciu bach
huyét c4p tinh/nguyén bao lymphd (ALL), bénh bach ciu dang tiy cip tinh (AML);
bénh bach ciu man tinh nhu bénh bach ciu bach huyét man tinh (CLL), bénh bach cau
dang tiy cép tinh (CML); ung thu da day hoic ung thu biéu mé da day nhu ung thu
biéu mé tuyén hinh nhd, hinh 8ng va thé nhdy, ung thu bidu mé té bao diu riéng, ung
thu biéu md t& bao vay dang tuyén, ung thu biéu mé té bao nhé va ung thu biéu md
khong biét hoa; khéi u 4c tinh nhu su phan bd trén bé mat, ndt rudi 4c tinh dang hach
va khéi u 4c tinh 14m chdm phia diu; ung thu thin, nhu ung thu biéu mé té bio than
ho#c u than Grawitzn hodc khéi u Grawitz; ung thu thuc quan hoic ung thu bidu md
thuc quan; ung thu duwong vat; ung thu tuyén tién liét; ung thu hiu hoic ung thu biéu
md hiu nhu ung thu biéu mé miii-hau, ung thu bidu mé miéng-hdu va ung thu biéu md
tuyén yén; u nguyén bao vong mac; ung thu 4m dao hoic ung thu biéu mé 4m dao;
biéu mé vay ung thu biéu md, ung thu biéu mé tuyén, ung thu biéu md tai chd, xacém
va khéi u 4c tinh; ung thu biéu mé tuyén gidp nhu ung thu biéu mo hinh nhd, c¢6 nang

va tuyén gidp tiy xwong, va ca ung thu biéu md ty ghép; ung thu bidu mé té bao c6
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vay, ung thu bi€u md t€ bao gai biéu bi va ung thu bi€u md vay cia da; u tuyen tec,

ung thu ni€u dao va ung thu 4m ho.

Céc hop chit méi c6 thé duoc sir dung d ngin ngira hodc diéu tri trong thoi gian
ngin hodc 1au dai c4c bénh duge d cap & trén gdm, trong d6 thich hop, két hop véi
céc hop chit méi nhit khac nhu cac chit chéng khéi u khac, cac chit gay doc té bao,
céc chét vic ché sy ting sinh t& bao, cac chit chéng hinh thanh mach, steroit hodc céc
khang thé.

Céc hop chit c6 cong thirc chung (1) ¢6 thé duoc sir dung riéng 1é hoic két hop
v6i cac hop chit c6 hoat tinh khéac theo séng ché va, trong d6 thich hop, két hop véi
cac hop chét ¢ hoat tinh dugc ly khéc. Céc chét tri 1iéu hoa hoc c6 thé duge sir dung
két hop véi cac hop chét theo sang ché gdm, ma khong gii han véi, hormon, cac chat
twong ty hormon va khang hormon (vi du tamoxifen, toremifen, raloxifen, fulvestrant,
megestrol axetat, flutamit, nilutamit, bicalutamit, aminoglutethimit, xyproteron axetat,
finasterit, buserelin axetat, fludrocortison, fluoxymesteron, medroxyprogesteron va
octreotit), cac chit tc ché aromataza (vi du anastrozol, letrozol, liarozol, vorozol,
exemestan va atamestan), cac chit chi van LHRH va cac chét d6i khang (vi du
goserelin axetat va luprolit), cac chét e ché cac yéu td phat trién (cac yéu tb phat trién
nhu yéu t6 phat trién c6 ngudn gbc tir tidu huyét cau va yéu td phat trién té bao gan,
céc vi du v& céc chit e ché 13 cac khang thé yéu t6 phat trién, cic khang thé thy thé
yéu t6 phat trién va cac chit (e ché tyrosin kinaza, nhu gefitinib, imatinib, lapatinib,
Erbitux® va trastuzumab); cac chit chéng chuyén héa (vi du céc chit khang folat nhur
methotrexat va raltitrexed, cac chit twong tw pyrimidin nhw 5-flouraxil, capecitabin va
gemxitabin, purin va cdc chit tuong tu adenosin nhu mercaptopurin, thioguanin,
cladribin va pentostatin, xytarabin va fludarabin); thudc khang sinh chdng khéi u (vi
du anthraxyclin, nhu doxorubixin, daunorubixin, epirubixin va idarubixin, mitomyxin
C, bleomyxin, dactinomyxin, plicamyxin va streptozoxin); cac dan xuét cua platin (vi
du cisplatin, oxaliplatin va carboplatin); céc chét alkyl héa (vi du estramustin,
meclorethamin, melphalan, clorambuxil, busulphan, dacarbazin, xyclophosphamit,
ifosfamit va temozolomit, nitrosoure nhu carmustin va lomustin va thiotepa); cac chét
chéng gian phéan (vi du vinca alkaloit nhur vinblastin, vindesin, vinorelbin va vincristin;
va céc taxan nhu paclitaxel va docetaxel); cdc chét trc ché topoisomeraza (vi du

epipodophyllotoxin nhu etoposit va etopophos, teniposit, amsacrin, topotecan,
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irinotecan va mitoxantron) va cac chat héa hoc tri liéu khac nhau nhu amifostin,
anagrelit, clodronat, filgrastin, interferon alpha, leucovorin, rituximab, procarbazin,

levamisol, mesna, mitotan, pamidronat va porfimer.

Céc vi du vé cac dang sir dung thich hop 13 vién nén, vién nang, thubc dan, dung
dich, cu thé 13 cac dung dich d tiém (duéi da, trong tinh mach, trong bip) va truyén,
xi-rd, huyén phil hodc bot c6 thé phan tan. Trong mdi lién hé nay, phin (cic) hop chét
¢6 hoat tinh dugc trong mdi trudong hop nén nim trong khoang tir 0,1 dén 90% vé
trong luong, tdt hon 1a tr 0,5 dén 50% vé trong luong, ché phém téng sé, vOi cac
luong ¢4 @ dat duge khoang lidu dung duoc chi rd dudi ddy. Néu cin, cac lidu ding

dugc dé cap c6 thé dugc dua ra cac 14n khac nhau trong ngay.

Céc vién nén thich hop c6 thé thu duoc, vi dy, bang cach tron (cac) hop chét co
hoat tinh v&i cac chit bd tro d4 biét, vi du céc chit pha lodng tro, nhw canxi cacbonat,
canxi phosphat hoic lactoza, chit phan huy, nhu tinh bdt ngd hoidc axit alginic, chit
két dinh, nhu tinh bot hodc gelatin, chit bdi tron, nhu magie stearat hodc da tan,
vi/hodc cac chét dat dugc tac dung kéo dai, nhu carboxymetyl xenluloza, xenluloza

axetat phtalat hodc polyvinyl axetat. C4c vién nén ciing c6 thé chira cac 16p khac nhau.

Do d6, cac vién nén boc dudng cé thé dugc san xudt bai cac 181 boc, duge didu
ché twong tu véi cac vién nén, véi cac chit thudng duoc sit dung trong vo boc dudng,
vi du colidon hoic sen-lic, gbm arabic, da tan, titan dioxit hodc dudong. Loi cling cé
thé chita cac 16p khac nhau dé dat duoc tic dung kéo dai hosic dé tranh tinh khong
tuong hop. Theo cach tuwong ty, vo boc dudmg ciing chira cac 16p khac nhau dé dat
dugc tac dung kéo dai, né c6 thé sir dung céc chit bd tro dugc d& cap ¢ trén trong

trudng hgp cac vién nén.

Xi-r6 chira cac hop chit ¢6 hoat tinh hodc cac hdn hop hop chit hoat tinh theo
sang ché c6 thé con chira chit tao ngot, nhu sacarin, xyclamat, glyxerol hogc duong
cling nhu chét cai thién vi, vi du cac chét tao huong nhu vanilin hodc nude cam ép.
Chung ciing c6 thé chita cac chit hd trg huyén phi hodc chit co dic, nhu natri
carboxymetyl xenluloza, chit 1am 4m, vi du céc san phim c6 dic ciia ruou béo va

etylen oxit, hoic cac chit bao vé nhur p-hydroxybenzoat.

Céc dung dich tiém va truyén duoc tao ra theo cach thong thudng, vi du trong khi

bd sung cac chét ding truong, cic cht bao quan, nhu p-hydroxybenzoat, hodc chit én
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dinh, nhu c4c mudi cua kim loai kiém cua axit etylendiamintetraaxetic, trong d6 thich
hop str dung cac chit nhii héa va/hodc chit phan tan, n6 c6 thé, vi du, d& sir dung,
trong d6 thich hop, cac dung méi hitu co 1am cac chit hoa tan hoic cac dung mdi bd
tro khi str dung nudc 1am chét pha losing, va dugc tao phin wéc vao cic binh phun

hozc ampun hoic 1o truyén.

Céc vién nang, chira mdt hodc nhiéu hop chét hoat tinh hoic céc t hop hop chit
hoat tinh, c6 thé, vi du, dugc san xuét béng cach tron cac hop chét hoat tinh véi cac
chit mang tro, nhu lactoza hoic sorbitol, va bao g6i hdn hop trong céc vién nang
gelatin. Cac thudc dan thich hop c6 thé dwoc san xult, vi du, bang cach tron véi cac ta
duge duge du tinh cho muc dich ndy, nhu cac chit béo trung tinh hodc polyetylen

glycol, hoic cac din xuét cua ching.

Céc chat bd trg ¢6 thé dugc d& cap dén bing vi du 13 nudce, cac dung mdi hitu co
c6 thé dugc st dung trong dwoc phim, nhw parafin (vi du cac phin chiét diu mo), ddu
c¢6 ngudn gbe thyc vét (vi du diu lac hoic diu vimg), ruou don chirc hodc da chirc (vi
du EtOH hoic glyxerol), cdc chit mang nhu bt khoang twr nhién (vi du cao lanh, dit
chira sét, d4 tan va da phén), bot tu nhién téng hop (vi du axit silixic phan tan cao va
silicat), duwomg (vi du mia, lactoza va dudng nho), chit nhii héa (vi du lignin, ruou
etylic tir hd sulfit, metyl xenluloza, tinh bot va polyvinylpyrolidon) va chét trugt (vi du

magie stearat, d4 tan, axit stearic va natri lauryl sulphat).

Viéc st dung theo cach thong thudng, wu tién qua duong miéng hodc qua da, cu
thé 13 va t6t hon 12 qua dudng miéng. Trong trudng hop sir dung qua miéng, cac vién
nén c6 thé vén bao gdm, cong thém céc chit mang dugc dé clp & trén, cac cht phu gia
nhu natri xitrat, canxi cacbonat va dicanxi phosphat cling véi céc chét khac nhau nhu
tinh bot, wu tién tinh bot khoai tay, gelatin va cac loai twong tu. Hon nita ciing c6 thé
str dung céc chit truot, nhu magie stearat, natri lauryl sulphat va d4 tan, dé ép vién.
Trong trudng hop céac huyén phu chira nude, cac chét cai thién vi hodc thudc nhudom
khac nhau ciing ¢6 thé duoc bd sung vao cac hop chét ¢ hoat tinh cong thém cac chét

phu gia duoc @& cép & trén.

Dé sir dung ngoai rudt, ¢ thé sir dung cac dung dich chira cac hop chat hoat tinh
trong khi sir dung céc v4t liéu chit mang 16ng thich hop. Liéu dung dé sir dung trong
tinh mach nim trong khoang tir 1 dén 1000mg mdi gid, t6t hon 1a nim trong khoang 5
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va 500mg mdi gio.

Mic du nhu vy, nhung né c6 thé cin thiét, néu thich hop, aé phéan phéi tr cac
lugng duoc dé cap & trén, phu thudc vao thé trong hodc ban chét cua dudng dung, dua
trén dap tmg cta co thé véi thubc, dua trén ban chit cong thic cia né va thoi gian
hodc khoang thoi gian stt dung bi anh hudng. Do d6, né co thé, trong mdt vai trudng
hop, di dé 1am né it hon luwong thip nhit dugc @& cip & trén trong khi, trong céc
trwomg hop khic, gi6i han trén dugce d& cap & trén phai dugc vuot qua. Khi cic lugng
tuong dbi 16n dwoc sir dung, n6 c¢6 thé thich hop dé phén chia cac lugng thanh thanh

c4c liéu dung don khéc nhau dugc dua ra trong mot ngay.

Céc vi du ché phim sau ddy minh hoa sang ché ma khong, tuy nhién, giéi han

pham vi cua né:

Cac vi du vé dugc phim

A)  Viénnén mdi vién nén
Hop chét c¢6 hoat tinh phit hop véi cong thire (1) 100mg
Lactoza 140mg
Tinh bt ngd 240mg
Polyvinylpyrolidon 15mg
Magie stearat __Smg

500mg

Céc hop chét ¢6 hoat tinh duoc nghjén min, lactoza va mot phﬁn cua tinh bt ngd
duge tron v6i nhau. Hén hop duoc sang, sau d6 dugc 1am 4m véi dung dich chira
polyvinylpyrolidon trong nu&c, dwoc nhao tron, dugc két hat 4m va lam khé. Vat liéu
dang hat, phin con lai cta tinh bdt ngd va magie stearat dwoc sang va duoc trén véi

nhau. Hdn hop duoc ép thanh vién nén c¢6 hinh dang va kich thuée thich hop.

B) Viénnén mdi vién nén
Hop chét c¢6 hoat tinh phit hop véi cong thic (1) 80mg
Lactoza _ 55mg
Tinh bdt ngd 190mg
Microcrystalline xenluloza 35mg
Polyvinylpyrolidon 15mg
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Tinh bdt natri carboxymetyl 23mg
Magie stearat 2mg
400mg

Hop chét ¢ hoat tinh dugc nghién min, mot phén cua tinh bt ngd, lactoza,
xenluloza vi tinh thé va polyvinylpyrolidon dugc tron véi nhau, sau d6 hdn hop duge
sang va duoc ché bién, cling véi phin con lai ctia tinh bdt ngd va nudce, vao vit liéu
dang hat, dugc lam kho va sang. Tinh bdt natri carboxymetyl va magie stearat sau d6
duoc bd sung vao vat lidu dang hat va duoc trén véi nd, va hdn hop duoc ép thanh

vién c6 kich thudce thich hop.

C)  Dung dich trong Ampun

Hop chit c6 hoat tinh phi hop véi cong thire (1) 50mg
Natri clorua 50mg
Nuée dé phun SmL

Hop chét c6 hoat tinh dugc hoa tan, tai pH bén trong hoic, néu thich hop, tai
pH nim trong khoang 5,5 dén 6,5, trong nuéc sau d6 natri clorua duogc bd sung duéi
dang chit ding truong. Dung dich tao thanh dugc hoan tra lai khong chira pyrogen
béng cach loc va ph?in loc dugc tao phan udc, dudi cac didu kién vo trung, vao cac
ampun, sau d6 dugc v tring va duoc bit kin bing cich ndu chay. Cac ampun chira

5mg, 25mg va 50mg hop chét c6 hoat tinh.
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1. Hop chét c¢6 cong thirc (1):

(1),

trong do:

R? 13 pyridyl, tily y duoc thé bing mot hodic nhidu metyl, etyl, amino, metylamino,
etylamino giéng hodc khac nhau; va,

R!13 phenyl hodc pyridyl, thy ¥ dugc thé bing mot hodc nhidu R® gibng hoic khac
nhau va,

R? 14 Ci.4alkyl, va,

mdi R 14 nhém duogc chon trong s6 R™ va R™ ; va,

mdi R™ ddc 14p véi nhau 13 hydro hodc nhém duoc chon trong sb Ci.salkyl, heteroalkyl
c6 tir 2 dén 6 canh, Ci.¢haloalkyl, Cs-1oxycloalkyl, Ca-16xycloalkylalkyl, Ce.ioaryl,
Cr.16arylalkyl, heteroaryl c6 tir 5 dén 12 canh, heteroarylalkyl ¢6 tir 6 dén 18 canh,
heteroxycloalkyl c¢6 tir 3 dn 14 canh va heteroxycloalkylalkyl c6 tir 4 dén 14 canh, va
R™ tly ¥ duoc thé bing mot hodc nhiu R va/hodc R* gidng hoic khac nhau,

mdi R" 12 nhém thich hop va doc 14p duge chon trong sb =0, —OR?®, C1.shaloalkyloxy,
—OCF3, -OCHF2, =S, —SR°, =NR°, =NOR°, =NNR°R°!, =NN(R*)C(O)NR°R°!, —
NRC°R°!, ~ONR°R®!, -N(OR)R°!, -N(Rs)NR°R°!, halogen, -CF3, -CN, —-NC, ~OCN, —
SCN, -NO, -NOz, =N3, —N3, —=S(O)R°, —S(O)OR?®, -S(0)2R?, -S(0)20R°, —
S(O)NRC°R®!, —§(0):NR°R°!, ~OS(0)R®°, “OS(0)2R®, -OS(0)20R?, -OS(O)NR°R°!, —
OS(0)2NR°R°!, —C(O)R®, —C(O)OR®, —C(0)SR®, -C(O)NR°R®!, -C(O)N(R*)NR°R®!, —
C(O)N(R®)OR?, —C(NR$)NR°R°!, -C(NOH)R®, -C(NOH)NR°R®!, -OC(O)R®, —
OC(0O)OR?, —OC(0O)SR®, ~OC(O)NR°R®!, -OC(NR*)NR°R°!, —SC(O)R®, -SC(O)OR®,
—SC(O)NR°R®!, —-SC(NR#)NR°R®!, -N(R®)C(O)R?, -N[C(O)R°][C(O)R°'],
-N(OR®)C(O)R®, -N(R*)C(NR*!) R?, -N(R$N(R$)C(O)R®, -N[C(O)R*?]NR°R°!,
-NR5C(S) R°, -N(R®%)S(0O) R, -N(R*)S(O)OR?®, -N(R®*)S(O)2R®, —

_ N[S(0)2R°][S(0)2R°!], -N(R)S(0)20R®, -N(R%)S(0)2NR°R°!, -N(R®)[S(0)2]2R°, —
N(R®)C(O)OR?, -N(R%)C(0O)SR®, -N(R*)C(O)NR°R®!, —-N(R*)C(O)NR$'NR°R°!, —
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NR)NR)C(O)NRR?!, -N(R*)C(S)NRR°!, -[N(R)C(O)]2R°, -N(RH)[C(O)]2R’, —
N{[C(O)]2R*} {[C(O)]2R*'}, -N(R®*)[C(O)]20R°, -N(R*)[C(O)]2NR°R°", —
N{[C(0)]20R°} {[C(0)].OR°'},

—N{[C(O)]2NR°R*' }{[C(0)]2NR*?R*}, -[N(R®)C(0)]20R’, -N(R*)C(NRs")OR",
~N(R%)C(NOH)R?, -N(R*)C(NR*))SR?, -N(R*)C(NRSH)NRCR®! va -N=C(R)NR°R®! va
mdi R°, R°%R°2 va R® doc lap véi nhau 13 hydro hodic nhém duoc chon trong s Ci.
salkyl, heteroalkyl c6 tir 2 dén 6 canh, C;.ghaloalkyl, Cs.10xycloalkyl,
Cs.1exycloalkylalkyl, Cs-10aryl, Cr.16arylalkyl, heteroaryl c6 tir 5 dén 12 canh,
heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 &n 14 canh, trong d6 R° cling v6i R°! va/hoic R
va/hoic R®! vi/hoic R va/hodc R®3 hodc R ciing v6i Re3 ¢6 thé tao thanh gbc
heteroxyclalkyl mot vong hoic hai vong cé tir 3 dn 8 canh théng qua nguyén tir C-,
N-, O- ho#c S- chung, hoic trong d6 R° cing véi R°! ¢6 thé tao thanh géc
heteroxyclalkyl vong xoén c6 tir 3 dén 14 canh thong qua nguyén tir C-, N-, O- hoic S-
chung va trong d6 R°, R°"-R°2 va R°? doc 1ap tiy ¥ dwoc thé bing mot hodc nhiéu RP
va/hozc R4 gidng hodc khac nhau, va,

mbi RP 1a nhém thich hop va doc 1ap duoc chon trong s6 =0, —OR¢Y, C1.3haloalkyloxy,
—~OCF3;, -OCHF?>, =S, —SR%, =NRY, =NORY, =NNRIRY!, =NN(R®)C(O)NRR?!, —
NRIR%!, ~ONRIR4!, -N(R*)NRIR%, halogen, —CF3, —CN, -NC, -OCN, —SCN, —-NO, —
NO2, =N, -N3, —S(0) R, =S(0)OR¢Y, —=S(0)2R9, —S(0)0RY, -S(O)NRIRY!, —
S(0)NRIRY!, —~OS(0)R?, —0S(0)2R%, ~0S(0)20R9, —~OS(O)NRIRY!, -OS(0)2NRRY!,
—C(O)RY, —C(O)ORY, —C(0)SRY, —C(O)NRIR4, —C(O)N(R*$)NRIRY!, -C(O)N(R*)ORY,
—C(NR$NRIR4!, -C(NOH) R9, -C(NOH)NR4R 4}, -OC(O)RY, -OC(O)ORY, —
OC(0)SRY, —OC(O)NRIR%!, ~-OC(NR*)NRR?, —SC(O)R9, -SC(O)ORY,
-SC(O)NRIR4!, —-SC(NR®)NRIR?!, -N(R*)C(O)RY, -N[C(O)RI][C(O) R41],
-N(OR®)C(O)RY, -N(R)CR*HRY, N(R)N(R*)C(O)RY, ~N[C(O)R?|NRIR,
-N(R)C(S)RY, -N(R%)S(0)RY, -N(R®)S(0O)ORY, —-N(R®*)S(O)2R, —
N[S(0)2R9][S(0)2R%], -N(R%)S(0)20RY, -N(R¥)S(0)2NRIR4!, -N(R®)[S(0)2]2RY, —
N(R®)C(O)ORY, -N(R®)C(O)SRY, -N(R*)C(O)NRIR?, —N(R¥)C(O)NR'NRRY',
NRNR)C(O)NRR, -NR:)C(S)NR?, [N(R*)C(O)][N(R#)C(O)] RS, —
NR)[C(O)]RY, -N{[C(0)]2R*} {[C(0)]2R }, -N(RH)[C(O)]20R¢, —
NR*)[C(O).NRR,
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—N{[C(0)]20R%} {[C(0)]20R"'}, -N{[C(O)].NRR%'} {[C(O)].NR¥R¥},
-INRIHC(O)]INR*)C(0)]ORY, -N(R)C(NR*)OR?, -N(R*)C(NOH) R¢,
-N(R5)C(NR*H)SRY, -N(R)C(NR*HNRIR!, -N(R®)C(=N-CN)NRIRY! va
-N=C(R*)NRIRY, va,

mdi RY, R4, R®, R® va R% ddc 14p v6i nhau 13 hydro hodc nhém dugc chon trong s6
C-salkyl, heteroalkyl c6 tir 2 dén 6 canh, Ci.¢haloalkyl, Cs-1oxycloalkyl,
Cs.16xycloalkylalkyl, Ce.10aryl, Cr.16arylalkyl, heteroaryl c6 tir 5 &én 12 canh,
heteroarylalkyl c6 tir 6 dén 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 dén 14 canh, trong d6 R? cing véi Re! va/hosc R%
va/hodc R® va/hoic RS c6 thé tao thanh gbce heteroxyclalkyl c6 tir 3 dén 8 canh thong
qua nguyén tt C-, N-, O- hoic S- chung, trong d6 R9, R¥, R¥?, R® va R%* doc 1ap tuy
y dugc thé bﬁng mot hodc nhidu Rf va/hodc RS giéng hoac khac nhau, va

mdi R 12 nhém thich hop va trong mbi trudng hop doc 1ap duge chon trong s6 =0, —
ORS, Cishaloalkyloxy, —OCF3, -OCHF>, =S, —SRS, =NR?, =NORS, = SRS!,
=NN(RY)C(O)NR®R®!, -NR*R*!, -ONR*R*®!, -N(RMNR*R*!, halogen, —CF3, -CN, -NC,
—OCN, —=SCN, -NO, —NO2, =N, -N3, —S(O)R?, -S(O)OR?, —S(0)2R?, -S(0)20R?, —
S(O)NR*R®!, —S(0)2NR*R#!, —OS(O)R?, -OS(0)2R?, —OS(0)20RS, -OS(O)NR*R®!, —
OS(0)NR*R*!, -C(O)RS®, —C(O)ORS, -C(0)SR?, —C(O)NRSR®!, -C(O)N(RH)NR*R®!, —
C(ON(RHORS, -C(NRH)NR*R*!, -C(NOH) R*, -C(NOH)NR*R®!, -OC(O)R®, —
OC(O)ORS, —-OC(0)SR?, -OC(O)NR®R®!, -OC(NRHNR*R®!, —SC(O)R?, -SC(O)ORS, —
SC(O)NR®R®!, -SC(NRHNR*R®!, -N(R")C(0) R*, -N[C(O)R*][C(O)R®!],
-N(ORY)C(O)R?, -N(RHC(NRR?, -N(RHN(RH)C(O)R?, -N[C(O)RZ|NRR®!,
-N(RHC(S)R?, -N(RHS(0)R?, -N(RHS(0)OR?, -N(RHS(0)2R?, -N[S(0)2R®][S(0)2R*],
-N(RH)S(0)20R®, -N(R"S(0)2NR*Rs!, —-N(RH[S(0)2]2R®, -N(R)C(O)ORS,
-N(RH)C(O)SR?, -N(RH)C(O)NRSR®!, -N(RH)C(O)NR!NR*R!, —
NRINR")C(ONRR®, -NR)C(S)NR°R*', -[N(R)C(0)][NR")C(O)IR?, ~
NRY[C(O)]2R?, -N{[C(O)]2R*} {[C(O)].R*'}, -N(R)[C(O)]20R?, —
NRD[C(O)LNRR*, -N{[C(0)]20R*} {[C(0)20R*'}, ~

N{[C(O)]2NR°R*' }{[C(0)]2NRR*}, -[N(R)C(O)][N(R*)C(O)]OR?, —
NRHCANRT)ORS, -N(RHC(NOH)R®, —-N(RHC(NR')SRS, -N(R)C(NRH)NR:R*!,
-N(RHC(=N-CN)NR*R®! va -N=C(RYNR°R*!; va

mdi RS, Rs!, R2, Rs3 va R doc 14p véi nhau 13 hydro hodc nhém dugce chon trong sb
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C1-6alkyl, heteroalkyl c6 tir 2 d&én 6 canh, Ci.¢haloalkyl, Cs.10xycloalkyl,
Cs-16xycloalkylalkyl, Ce.10aryl, Cr.16arylalkyl, heteroaryl c6 tir 5 dén 12 canh,
heteroarylalkyl c6 tir 6 &n 18 canh, heteroxycloalkyl c6 tir 3 dén 14 canh va
heteroxycloalkylalkyl c6 tir 4 &n 14 canh, trong d6 RS ciing v6i R*! va/hodc R$2
va/hogic R*? va/hoic Rt c6 thé tao thanh gbe heteroxyclalkyl ¢6 tir 3 @én 8 canh thong
qua nguyén tir C-, N-, O- hodic S- chung, RS, Rs!, R%2, R? va R** doc 14p tiy ¥ duoc thé
bang mdt hodc nhidu R? gidng hoic khac nhau; va

mdi R, R va R? doc lap dugc chon trong s6 hydro, Ci.salkyl, heteroalkyl c6 tir 2 dén
6 canh, Ci.shaloalkyl, Cs.i0xycloalkyl, Cs-16xycloalkylalkyl, Ce-10aryl, Cr-16arylalkyl,
heteroaryl ¢6 tir 5 dén 12 canh, heteroarylalkyl c6 tir 6 dn 18 canh, heteroxycloalkyl
c6 tir 3 dn 14 canh va heteroxycloalkylalkyl c6 tir 4 dén 14 canh, trong d6 R! cling véi
R ¢6 thé tao thanh gdc heteroxyclalkyl c6 tir 3 dén 8 canh théng qua nguyén tir C-, N-
, O- hodc S- chung,

tlly ¥ & dang tautome, raxemat, chit ddng phan di anh, chit ddng phan khéng dbi
quang, va cac hdn hop cia chiing, va tly ¥ cac mudi chip nhén dugc v& mit duoc Iy

cua ching.
2. Hop chét theo diém 1, trong d6 R 1 -CH;3 hogic —C2Hs.

3. Hop chét theo diém 1 hoic 2, trong d6 R> 12 nhém dugc chon trong s6 R™, R™; va
mdi R™ ddc 14p véi nhau 13 hydro hosic nhém duoc chon trong s§ Ci-salkyl, Ca
sxycloalkyl, metoxyetyl, xyclopropylmetyl, phenyl, naphtyl, benzyl, heteroaryl c6 tir 5
dén 6 canh, heteroxycloalkyl c¢6 tir 4 dn 6 canh, trong 6 R™ doc lap tity ¥ dugc thé
bﬁng mot hodc nhidu R” va/hoic R gidng hozc khac nhau, va,

mdi R" 13 nhém thich hop va ddc 1ap duge chon trong s6 =0, -OH, -OCH3, -OC,Hs, —
OCF3, -OCHF2, —=SCH3, =NOH, =NOCH3, -NR°R°!, -F, -Cl, -Br, -CF3, -CN,-NO,, —
N3, —S(O)R?, -S(0)2R°, —C(O)R?, —C(O)OR?, -C(O)NR°R°!, -OC(O)R°, ~OC(O)OR?, —
OC(O)NRC°R®!, -N(R*)C(O)R®, -N(R%)S(O)R°,~N(R*)S(0)2R?, -N(R%)S(0)2NR°R°!, —
N(R%)C(0)OR?, -N(R%)C(O)NR°R®!, va

mdi R°, R°! va R* ddc 1ap v6i nhau 12 hydro hogic nhém duoc chon trong sé Cr.salkyl,
heteroalkyl c6 tir 2 dén 6 canh, Cs.sxycloalkyl, Ca.10xycloalkylalkyl, phenyl, benzyl,
heteroaryl ¢6 tir 5 dén 6 canh, Ca.cheteroxycloalkyl, trong d6 R° cing v&i R°! vi/hoic
R® ¢6 thé tao thanh gdc heteroxyclalkyl c6 tir 3 dén 8 canh thong qua nguyén tir C-, N-
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, O- hodc S- chung, trong d6 R, R°! va R** doc 1ap tiy v duoc thé bing mdt hodic
nhiéu RP va/hoic R¥ gidng hoic khéc nhau, va

mdi RP 14 nhém thich hop va doc 1ap duge chon trong s6 =0, -OH, metoxy, etoxy,
isopropoxy, —OCF3, - OCHF,, —SCH3, amino, metylamino, dimetylamino, etylamino,
isopropylamino, morpholin, piperidin, pyrolidin, piperazin, N-metylpiperazin, axetyl,
metylsulfonyl, etylsulfonyl, isopropylsulfonyl, metoxycacbonyl, etoxycacbonyl, -F, -
Cl, -Br, —CF3, -CN, —S(0).C:Hs, —=S(0)CHs, va

mdi R% 12 nhém thich hop va doc 1ap véi nhau dugc chon trong s6 Cialkyl,
heteroalkyl c6 tir 4 dén 6 canh, Cs.sxycloalkyl, Cs.7xycloalkylalkyl, phenyl, benzyl,
heteroaryl c6 tir 5 dén 6 canh, heteroarylalkyl c6 tir 6 &n 8 canh, heteroxycloalkyl c6
tir 4 dén 6 canh va heteroxycloalkylalkyl ¢6 tir 4 dén 7 canh, va

mdi RS doc 1ap véi nhau 13 hydro hodic nhém dwoc chon trong s6 Ci.4alkyl, heteroalkyl
¢6 tir 2 d&n 6 canh, Cs.sxycloalkyl, Cs-10xycloalkylalkyl, phenyl, benzyl, heteroaryl ¢6
tir 5 dén 6 canh, heteroarylalkyl c6 tir 6 &n 12 canh, heteroxycloalkyl c6 tir 3 dén 8
canh va heteroxycloalkylalkyl c6 tir 4 dén 10 canh.

4. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 3, trong 36 m&i R** 13 nhém
thich hop va doc 14p v6i nhau duoc chon trong sé metyl, etyl, 1-propyl, 2-propyl, 1-
butyl, tert-butyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, xyclobutyl,
xyclopentyl, xyclohexyl, xyclopropylmetyl, metoxyetyl, phenyl, benzyl, pyridyl,
pyrimidinyl, pyridazinyl, imidazolyl, pyrazolyl, thiazolyl.

5. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 R® 12 nhém duge
chon trong sb R, va m3i R" 1a nhém thich hop va ddc 14p dugc chon trong sb metoxy,
etoxy, -F, -Cl, —=C(O)R?, -C(O)NR°R°!, va

mdi R° va R°! doc 1ap vé6i nhau 13 hydro hodc nhém duoc chon trong s6 metyl, etyl,
prop-2-yl, prop-1-yl, metoxyetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xyclopropylmetyl, morpholin, piperidin, pyrolidin, piperazin, hoic trong d6 R° va R°!
tao thanh vong amin, dugc chon tir morpholin, piperazin, homomorpholin,
homopiperazin, piperidin, pyrolidin, trong d6 R° va R°! doc 1ap tuy y duge thé bﬁng
mot hojic nhiéu RP va/hoic R¥ giéng hoédc khac nhau, va

mdi RP 13 nhém thich hop va doc 1ap duoc chon trong s =0, -OH, metoxy, etoxy,

isopropoxy, amino, metylamino, dimetylamino, etylamino, isopropylamino, axetyl,
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metylsulfonyl, etylsulfonyl, isopropylsulfonyl, metoxycacbonyl, etoxycacbonyl, -F, -
Cl, -Br, —-CF3, —CN, va

mdi R¥ 12 nhém thich hop va ddc 1ap véi nhau duge chon trong s6 metyl, etyl, 1-
propyl, 2-propyl, 1-butyl, 2-butyl, tert-butyl, morpholinyl, piperidinyl, pyrrolidinyl,
piperazinyl, N-metylpiperazinyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothiophenyl, 1,1-dioxo-tetrahydrothiophenyl, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xyclopropylmetyl, metoxyetyl, phenyl, benzyl, pyridyl,
pyrimidinyl, pyridazinyl, imidazolyl, pyrazolyl, thiazolyl.

6. Hop chat theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 R! 13 pyridyl, va
trong d6 R dugc chon trong sb metyl, etyl, n-propyl, isopropyl, xyclopropyl, metoxy,
-CFs.

7. Hop chat theo diém bét ky trong s cac diém tir 1 dén 5, trong 6 R! 12 phenyl, va
trong d6 R> duge chon trong s R1, va

mdi R™ 1a nhém thich hop va doc 1ap dugc chon trong sé metyl, metoxy, etoxy, -F, -Cl,
—C(O)R®, -C(O)NR°R®!, va

mdi R° va R°! doc 14p v6i nhau 13 hydro hozc 1a nhém tiy v duoc thé bang mot hoic
nhidu RP va/hoic R¥ gidng hoic khic nhau, duge chon trong s6 metyl, etyl, prop-2-yl,
prop-1-yl, metoxyetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, |
xyclopropylmetyl, morpholin, piperidin, pyrolidin, piperazin, hoic trong d6 R° va R°!
tao thanh vong amin, dugc chon tir morpholin, piperazin, homomorpholin,
homopiperazin, piperidin, pyrolidin, tity ¥ duoc thé bing mét hoic nhiéu RP vi/hodc
R%* giéng hoc khac nhau, va

mdi RP 13 nhém thich hop va doc 14p duge chon trong s6 =0, -OH, metoxy, etoxy,
isopropoxy, amino, metylamino, dimetylamino, etylamino, isopropylamino, axetyl,
metylsulfonyl, etylsulfonyl, isopropylsulfonyl, metoxycacbonyl, etoxycacbonyl, -F, -
Cl, -Br, —CF3,—CN, va

mdi R% 12 nhém thich hop va ddc 14p v6i nhau duge chon trong s6 metyl, etyl, 1-
propyl, 2-propyl, 1-butyl, 2-butyl, tert-butyl, morpholinyl, piperidinyl, pyrrolidinyl,
piperazinyl, N-metylpiperazinyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothiophenyl, 1,1-dioxo-tetrahydrothiophenyl, xyclopropyl, xyclobutyl,
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xyclopentyl, xyclohexyl, xyclopropylmetyl, metoxyetyl, phenyl, benzyl, pyridyl,
pyrimidinyl, pyridazinyl, imidazolyl, pyrazolyl, thiazolyl.

8. Hop chit theo diém bét ky trong sb cac diém tir 1 &n 7, trong d6 hop chit nay duogc
chon tur:

S6 Cbng thirc cdu tao S6 Cbng thirc ciu tao
NH,
D-8 D-13
D-15 D-20
D-21 D-28
D-29 D-31
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S6 Cong thirc ciu tao S6 Céng thirc ciu tao
NH,
D-38 D-42
D-45 D-58
D-63 D-64
D-70 D-78
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S6 Cong thirc ciu tao S6 Cbng thirc cdu tao
NH,
D-83 D-84
D-95 D-96
D-106 D-121
D-122 D-151
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S6 Cbng thirc cau tao S6 Céng thiic cau tao
NH,

Chiral

D-79 D-236

D-237 D-239

0
A

tlly ¥ & dang tautome, raxemat, chit ddng phan dbi anh, chit ddng phan khong dbi

b

quang, va cac hdn hop ctia chiing, va tlly ¥ cadc mudi chdp nhan duge vé mit duoc 1y

cta chung.
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10. Hop chét theo diém 1 (D-29):

)

1

CH,

H

tly ¥ & dang tautome, raxemat, chit ddng phéan déi anh, chit déng phan khong dbi

quang, va cac hdn hop ctia chiing, va tity ¥ cdc mudi chap nhan dugc vé mit duge ly
cua chung.

11. Hop chit theo diém 1 (D-31):

tlly ¥ & dang tautome, raxemat, chit ddng phan dbi anh, chit dong phan khong dbi

quang, va cac hdn hop cia ching, va tlly ¥ cac mudi chdp nhan duge vé mit duoc Iy

cua chung.
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12. Hop chit theo diém 1 (D-38):

H

tlly ¥ & dang tautome, raxemat, chit ddng phan dbi anh, chit dong phan khong dbi
quang, va cac hdn hop ctia ching, va tily ¥ cac mudi chip nhan duoc v& mit duogc ly

cua chung.

13. Hop chét theo diém 1 (D-42):

Cl _N
)
H3CJ\CH3

5

tlly y & dang tautome, raxemat, chit ddng phan dbi anh, chit ddng phan khong dbi
quang, va cac hdn hop ciia ching, va tlly ¥ cac mudi chip nhan duoc vé mit duoc Iy

cua chung.
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14. Hop chét theo diém 1 (D-58):

N
Hac/o [Nj
H

CH,

H

tlly ¥ & dang tautome, raxemat, chit ddng phén dbi anh, chit ddng phan khong d6i

quang, va cac hdn hop clia chiing, va tiy ¥ cac mudi chip nhan duoc vé mit duoc ly
cua chung.

15. Hop chit theo diém 1 (D-63):

.

()

N
O
H

tly ¥ & dang tautome, raxemat, chit ddng phan dbi anh, chit déng phan khéng ddi

quang, va cdc hdn hop ciia chiing, va tlly ¥ cdc mudi chap nhéan dugc vé mit duge Iy
cta ching.
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16. Hop chét theo diém 1 (D-64):

/N

®

1
CH,

b

tlly ¥ & dang tautome, raxemat, chit ddng phan dbi anh, chit ddng phéan khong d6i

quang, va cac hdn hop ciia chiing, va tly v cac mudi chap nhan dugc vé mit duoc 1y
cua ching.

17. Hop chét theo diém 1 (D-83):

®

2!

CH,

3

tlly y & dang tautome, raxemat, chit ddng phan dbi anh, chit déng phan khong dbi

quang, va cac hdn hop cia ching, va tlly y cdc mubi chdp nhan duoc vé mit duge 1y
cua chung.
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18. Hop chét theo diém 1 (D-84):

/ N\

N
(r\%
O

tly ¥ & dang tautome, raxemat, chit ddng phan di anh, chit déng phan khong dbi

H

quang, va cac hon hgp cla ching, va tuy y cac mudi chap nhan dugce vé mat dugce 1y

cta ching.

19. Hop chét theo diém 1 (D-79):

X

H,C~ OH

H

tlly ¥ & dang tautome, raxemat, chit ddng phan di anh, chit ddng phan khong ddi

quang, va cac hdn hop ciia chiing, va tiy ¥ cac mudi chdp nhan duoc v& mit duoc 1y

cta ching.
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20. Hop chit theo diém 1 (D-239):

)

tly ¥ & dang tautome, raxemat, chit ddng phan d6i anh, chat dong phan khong dbi

quang, va cac hdn hop ctia chiing, va tity ¥ cac mudi chap nhan dugc vé mit duge 1y

cta chung.

21. Dugc pham chira mét hodc nhidu hop chét c6 cong thirc (1) theo diém bat ky trong
sd cac diém tir 1 dén 20 hoic cac mudi duoc dung ctia ching dudi dang hoat chét, tiy

¥ két hop véi cac ta duge va/hodc chit mang thong thudng.

22. Dugc phdm chira hop chét c6 cong thitc chung (1) theo diém bt ky trong sb céc
diém tir 1 d&n 20 va it nhit mot hoat chét kim t& bao hodic gy doc té bao, khac véi hop
chit c6 cong thirc (1), ty ¥ & dang tautome, raxemat, chat ddng phan dbi anh, chét
ddng phan khéng dbi quang va cac hdn hop ctia ching, ciing nhu tly ¥ cac mubi dugc

dung cta chung.
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