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chét theo chu ky BCL-2, chiang han nhu bénh ung thu.
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Linh vue ky thuit dwge dé cap

Sang ché dé cap dén cac hop chét &c ché chon loc protein chéng chét theo chu ky
BCL-2, duoc pham c6 chira céc hop chit nay trong diéu tri bénh lién quan dén protein

chéng chét theo chu ky BCL-2, vi du, bénh ung thu.
Tinh trang ky thuit cia sang ché

Céc protein BCL-2 dugc phéan loai thanh ba ho: ho BCL-2 (bao gém cac thanh vién
nhu BCL-2 va BCL-XL), ho BAX va ho chi ¢c6 BH3. Trong sb do, ho BCL-2 dong vai
tro chéng chét theo chu ky, trong khi cc thanh vién ctia hai ho con lai dong vai trd dap

tng chét theo chu ky (pro-apoptotic).

Céc protein chong chét theo chu ky ctia ho BCL-2 ¢6 lién quan dén nhiéu bénh va
dang dugc nghién ctru nhu 1a dich tiém ning cla céc loai thudc diéu tri. Cac dich nay
dung cho liéu phap can thi€p bao gbm, vi du, cac protein BCL-2 va BCL-XL thudc ho
BCL-2, v.v. Gén day, cac chét uc ché protein cia ho BCL-2 di dugc bdo céo trong
W02012071374, W02010138588 va W02010065865. Mac dit cac chat irc ché lién két
v6i protein dich véi ai luc cao duge gidi thiéu trong do, ai luc lién két ctia cac hop chat
chi 1a mot trong s nhiéu théng sd dé xem xét. Mot muc tiéu 14 tao ra hop chit ma wu
tién lién két véi protein nay so véi protein khéc, tirc 13, c6 tinh chon loc. Dé thé hién
tinh chon loc nay, dugc biét o réng hop chét thé hién ai luc lién két cao véi protein ddc

hiéu va 4i luc lién két thép hon véi protein khac.

Céc chit tc ché BCL-2 duoc boc 16 it chon loc hon dbi véi cac protein BCL-XL va
BCL-2 chéng chét theo chu ky, va do d6 c6 nhiéu kha ning gay ra c4c tdc dung phu hon.
Chung c6 dic diém 1 Gc ché protein BCL-XL chéng chét theo chu ky va gay ra céc tac

dung phu nhu giam luong tiéu cau.

Sang ché bao gém mot loai cac hop chét thé hién tinh chon loc cao hon d6i véi cac
protein BCL-2 va BCL-XL chéng chét theo chu ky, va ciing ¢6 hiéu qua t5t hon trong
viéc tre ché hoat dong ctia protein BCL-2 chéng chét theo chu ky. Trong khi d6, céc hop
chit nay c6 tinh én dinh tt hon ctia c4c vi lap thé (microsome) gan va cac thong sd
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ot

dugc ddong hoc duge t6i uu hda, cho thay trién vong sit dung lam thudc tot hon.
Ban chat ky thuét clia sang ché
Theo mdt khia canh sang ché dé xuat hgp chat c6 cong thirc I, dong phan 1ap thé cua

n6 hodc mudi dugc dung cua no,
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trong do,
R! dugc chon tir halogen;
R2 duge chon tir -Co- alkylen-R?;

R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong d6 heteroxycloalkyl 5-6 canh
duoc thé tiy v bing mot hodc hai nhém dugce chon tir nhém bao gdm heteroxycloalkyl
3-6 canh, Cs.6 xycloalkyl, -COR?, -SO2R®, -COOC1.6 alkyl, va Ci.¢ alkyl dugc thé tuy ¥

bang halogen; va

MB&bi R? hodc RP duge chon doc 14p tir nhdm bao gém H, heteroxycloalkyl 3-6 canh,
Cs.6 xycloalkyl va Ci.6 alkyl, trong d6 Ci. alkyl duge thé tuy y bang halogen, -CN, -
N(C1-6 alkyl)s, -NHC1.6 alkyl hodc -OCi.6 alkyl.

Ngoaira, séng ché @& xuit duge phim c6 chira hop chét theo cong thirc I, ddng phan

14p thé cta né hodc mudi dugc dung cia nod.
M0 ta chi tiet sang ché

CF4
, , CF3
Theo mot s6 phuwong 4n, doan cdu tric K’ duge chontr R . Theo

CF3

mot sO phuong an, doan cau tric R’ dugc chon tir nhém bao gom R CF3
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; CF3

va R

CF4
Theo mot sO phuong an, doan cau trac R dugc chon tr Ci CF3,

CF3

CF3
Theo mdt sO phuwong an, doan cau trac R! dugc chon tur R" .
CF3
Theo mot sO phuong an, doan clu tric R dugce chon tir nhom bao gdm
CFs
R" va R" .

Theo mét sb phuong an, R! duoc chon tir nhém bao gém flo va clo. Theo mdt sd

phuong 4n, R! duoc chon tir clo.

Theo mdt sb phuwong 4n, R?* dugce chon tir nhém bao gbm -R3 va -C16 alkylen-R°.

Theo mét s phuong 4n, R? duge chon tir -Ci-4 alkylen-R°.

Theo mét s& phuong an, R? duge chon tir -(CH2)e-R?, trong d6 n 14 0, 1, 2, 3 hodc 4;

hodcnla 1, 2 hodc 3; hodc n la 1 hodc 2.

Theo mdt ) phuong an, R3 duoc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tiy y bang mot hodc hai nhém & nguyén tar N cta
vong.

Theo mdt sb phuong én, R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tuy ¥ bang mot hodc hai nhém duge chon tir nhom
bao gom heteroxycloalkyl 3-6 canh, Cs. xycloalkyl, -COR?, -SO:R®, va Ci alkyl duge
thé tuy y bang halogen.

Theo mdt ) phuong 4n, R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tuy y bang mot hodc hai nhém duge chon tir nhom
bao gdm heteroxycloalkyl 3-6 canh, -COR?, -SO,RP, -COOC16 alkyl, va Ci.6 alkyl duoc
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thé tiy ¥ bang halogen.

Theo mdt sd phuong 4n, R3 duoc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tity y bang mot hodc hai nhém dugc chon tir nhém
bao gé)m heteroxycloalkyl 3-6 canh, -COR?, -SO2R®, va Ci.6 alkyl dugc thé tuy y béng

halogen.

Theo mot s6 phuong 4n, R® duge chon tir heteroxycloalkyl 5-6 canh, trong dé
heteroxycloalkyl 5-6 canh dugc thé tuy y béng mot ho#c hai nhém dugce chon tir nhém
bao gdm -COR?, -SO2R?, -COOC 1. alkyl, va Ci-6 alkyl duoc thé tuy y bang halogen.

Theo mot s6 phuong an, R® duge chon tir heteroxycloalkyl 5-6 canh, trong dé
heteroxycloalkyl 5-6 canh dugc thé tuy y béng mot ho#ic hai nhém dugce chon tr nhdém
bao gdm -COR?, -SO2R", va Ci6 alkyl dugc thé tity ¥ bang halogen.

Theo mot sb phuong an, R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tuy v bang heteroxycloalkyl 3-6 canh.

Theo mat ) phuong 4n, R3 duoc chon tir heteroxycloalkyl 5-6 canh, trong do6
heteroxycloalkyl 5-6 canh dugc thé tiy y bing -COR®.

Theo mdt sb phuong 4n, R3 duge chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tiry v bang -SO2R®.

Theo mdt sb phuong an, R3 duoc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tuy y bang -COOC 1 alkyl. Theo mot s6 phuong 4n,
R3 duge chon tir heteroxycloalkyl 5-6 canh, trong do heteroxycloalkyl 5-6 canh dugc
thé tuy ¥ bang -COOC 14 alkyl.

Theo mdt ) phuong an, R3 duoc chon tir heteroxycloalkyl 5-6 canh, trong do6
heteroxycloalkyl 5-6 canh dugc thé tiy ¥ bang Ci alkyl, trong d6 Ci- alkyl dugce thé
tiy y bang halogen. Theo mot sé phwong 4n, Ci alkyl dugc thé tuy v bang flo. Theo
mot s6 phuong 4n, heteroxycloalkyl 5-6 canh dugc thé tiy v bang metyl, etyl, metyl
duoc thé bang flo, hodc etyl duge thé bang flo.

Theo mot ) phuong 4n, mdi R? hodc RY dugce chon ddc 1ap tir nhom bao gf“)m H,
heteroxycloalkyl 3-6 canh, Cs.s xycloalkyl va Ci4 alkyl, trong d6 C14 alkyl dwoc thé tiy
¥ bang halogen, -CN, -N(C14 alkyl)z, -NHC1.4 alkyl hodc -OC.4 alkyl. Theo mot s&
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phuong an, R* dugc chon tir nhom bao gém H, heteroxycloalkyl 3-6 canh, Cs.
xycloalkyl va Ci.4 alkyl, trong d6 Ci4 alkyl dugc thé tuy ¥ bang halogen, -CN, -N(Ci.4
alkyl), hodc -OCi4 alkyl. Theo mdt sb phuong an, RY dugce chon tir nhém bao gém
heteroxycloalkyl 3-6 canh, Cs.¢ xycloalkyl va Ci-4 alkyl, trong do Ci-4 alkyl duoc thé tiy
¥ bang halogen hodc -CN.

Theo mot s6 phuong an, mdi R? hoic RP duoc chon doc lap tir nhom bao gbdm H,
metyl, etyl, isopropyl, zert-butyl, xyclopropyl, xyclobutyl va monooxaxyclobutyl, trong
d6 metyl hogc etyl dugc thé ty ¥ bang flo, -CN, -OCH; hodc -N(CHs). Theo mot sd
phuong an, R?* dugc chon tir nhém bao g6m H, metyl, isopropyl, fert-butyl, xyclopropyl
va monooxaxyclobutyl, trong d6 metyl duogc thé tiy v bang flo, -CN, -OCH3 hodc -
N(CH3)2. Theo mot sb phuong én, R® dugc chon tir nhom bao gém metyl, etyl,
xyclopropyl, xyclobutyl va monooxaxyclobutyl, trong do metyl hodc etyl duoc thé tly
v bang flo.

Theo mot sb phuong an, mdi R? hoic R? dugc chon doc 1ap tir nhom bao gém H,
metyl, etyl, isopropyl, terz-butyl, triflometyl, pentafloetyl, -CH,OCHs, -CH2CN, -
CH,N(CHs),, xyclopropyl, xyclobutyl va monooxaxyclobutyl. Theo mot sd phuong 4n,
R? duge chon tir nhém bao gdm H, metyl, isopropyl, zert-butyl, triflometyl, -CH2OCHG,
-CH,CN, -CH,N(CH3),, xyclopropyl va monooxaxyclobutyl. Theo mot sb phuong 4n,
R® duoc chon tir nhém bao gdm metyl, etyl, triflometyl, pentafloetyl, xyclopropyl,
xyclobutyl va monooxaxyclobutyl.

Theo mot sb phuong 4n, mdi R? hoic R? dugc chon doc 14p tir nhém bao gém H,
Cs.6 xycloalkyl va Ci.4 alkyl, trong d6 Ci4 alkyl dugc thé tuy y bang halogen, -CN, -
N(C1.4 alkyl)z, -NHC .4 alkyl hodc -OCi.4 alkyl. Theo mot sb phuong 4n, R? duge chon
tir nhom bao gdbm H, Cs-s xycloalkyl va Ci4 alkyl, trong d6 Ci-4 alkyl dugc thé tuy ¥
béng halogen, -CN, -N(C1.4 alkyl), hodc -OC1.4 alkyl. Theo mt s6 phwong an, R® dugc
chon tir nhém bao gdm Cs.6 xycloalkyl va Ci.4 alkyl, trong d6 Ci.4 alkyl duge thé tiy y
bang halogen hodc -CN.

Theo mot sb phuong 4n, mdi R? hoic RP duogc chon ddc 1ap tir nhém bao gém H,
metyl, etyl, isopropyl, ferz-butyl, xyclopropyl va xyclobutyl, trong d6 metyl hodc etyl
duoc thé tiy v bang flo, -CN, -OCHs hodc -N(CHs)2. Theo mot sb phuong 4n, R? dugc
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chon tir nhém bao gbm H, metyl, isopropyl, fert-butyl va xyclopropyl, trong do6 metyl
duge thé tuy y bang flo, -CN, -OCH;3 hodc -N(CHs)2. Theo mot s6 phwong 4n, R® dugc
chon tir nhém bao gbm metyl, etyl, xyclopropyl va xyclobutyl, trong d6 metyl duoc thé
tly v bang flo.

Theo mdt sd phuong 4n, mdi R? hoic R® duge chon ddc 14p tir nhéom bao gém H,
metyl, etyl, isopropyl, fert-butyl, triflometyl, -CH20CHs, -CH2CN, -CH2N(CHa)o,
xyclopropyl va xyclobutyl. Theo mot s6 phuong 4n, R? duge chon tir nhém bao gbébm H,
metyl, isopropyl, fert-butyl, triflometyl, -CH.OCHS, -CHCN, -CH2N(CHs)2 va
xyclopropyl. Theo mot s phuong 4n, R® dugc chon tir nhém bao gbm metyl, etyl,
triflometyl, xyclopropyl va xyclobutyl.

Theo mdt sb phuong an, mdi R? hoic RP duogc chon ddc 14p tir Ci4 alkyl dugce thé

tiy v bang -OC1.4 alkyl.

Theo mdt sb phuong an, mdi R? hoic R? duoc chon doc 1ap tr nhém bao gém metyl,

isopropyl va -CH>OCH.
Theo mét s6 phuong an, R? duge chon tir Ci-4 alkyl dugce thé tiry y bang -OC14 alkyl.

Theo mot sd phuong an, R? dugc chon tir nhém bao gdm metyl, isopropyl va -

CH,OCHs.
Theo mdt s6 phuong an, R dugce chon tir Ci-4 alkyl.
Theo mdt sb phuong an, R dugc chon tir metyl.

Theo mdt s6 phwong an, R duge chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh duge thé tily ¥ bang -C(O)H, -COCHs, -COCH(CHs)y, -
COC(CHs);, -COCF3, -COCH2CN, -COCH20CHs, -COCH2N(CHs)2, -SO.CH3, -
SO,CH,CHs, -SO,CF3, -SO2CoF s, metyl, etyl, -CF3, -CH2CHoF, -C,Fs, tetrahydropyran,
monooxaxyclobutan, -SO»-xyclopropan, -CO-xyclopropan, -CO-monooxaxyclobutan, -
SO,-monooxaxyclobutan, -SOz-xyclobutan, -COOCH,CHj3 hodc -COOCH3. Theo mot
s6 phuong 4n, R? dugc chon tir heteroxycloalkyl 5-6 canh, trong d6 heteroxycloalkyl 5-
6 canh duoc thé tiy ¥ bang -COCHs, -COCH(CHs)s, -COCH20CHs3, -SO2CHs, metyl,
etyl hodc -CHCHF.

Theo mdt ) phuong an, R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong d6
6
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heteroxycloalkyl 5-6 canh dugc thé tiy y bing -C(O)H, -COC(CHs)s, -COCFs3, -
COCH:CN, -COCH2N(CHz)2, -SO,CH2CH3, -SO,CF3, -SO2CoFs, -CF3, -CoFs,
tetrahy dropyran, monooxaxyclobutan, -SOy-xyclopropan, -CO-xyclopropan, -CO-

monooxaxyclobutan, -SO2-monooxaxyclobutan hodc -SO»-xyclobutan.

Theo mot s6 phuwong 4n, R® duge chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tuy y bang -COOCH,CH3 hodc -COOCH:s.

Theo mot sb phuong an, R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tuy y bang -C(O)H, -COCH3, -COCH(CHs), -
COC(CHs);, -COCF3, -COCH2CN, -COCH20CH;3, -COCH2N(CHs)2, -SO.CH3, -
S0,CH,CH3, -SO.CF3, metyl, etyl, -CH2CHoF, tetrahydropyran, -SOz-xyclopropan, -
CO-xyclopropan hodc -SOz-xyclobutan.

Theo mot s6 phwong 4an, R® duge chon tir heteroxycloalkyl 5-6 canh, trong do
heteroxycloalkyl 5-6 canh dugc thé tay y bang -C(O)H, -COC(CHs)3, -COCFs3, -
COCH,CN, -COCH,N(CH3),, -SO2CH,CHs, -SO2CF3, -SO2CoFs, -CFs, -CoFs,
tetrahydropyran, -SO»-xyclopropan, -CO-xyclopropan hogc -SOz-xyclobutan.

Theo mét sb phwong 4n, R duge chon tir nhém bao gdm tetrahydropyran, piperidin,
mocpholin va dioxan, trong d6 tetrahydropyran, piperidin, mocpholin hodc dioxan dugc
thé tay ¥ bang -C(O)H, -COCHs, -COCHOCH3, -SO2CHs, -SOCH2CH3, -CO-
xyclopropan, -COCH2CN, -COCF3, -COCH;N(CH3)2 hodc metyl.

Theo mot s6 phuong 4n, R* dugc chon tir nhém bao gOm tetrahydropyran, piperidin,
mocpholin va dioxan, trong do tetrahydropyran, piperidin, mocpholin hodc dioxan dugc
thé tuy ¥ bang -COCH3, -COCH(CHa),, -COCH20CHs, -SO,CH3, metyl, etyl hodc -
CH,CHF.

Theo mot sb phuong an, R3 dugc chon tir nhom bao gém tetrahydropyran, piperidin,
mocpholin va dioxan, trong do tetrahydropyran, piperidin, mocpholin hodc dioxan dugc
thé tuy y bang -COOCH,CH3 hogc -COOCH3.

Theo mot s6 phuong én, R* dugce chon tir nhém bao gbm tetrahydropyran va dioxan.

Theo mot sb phuong 4n, R® duge chon tir dioxan.

Theo mot sb phuong an, R3 dugc chon tir nhém bao gém piperidin va mocpholin,
7
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trong d6 piperidin hoic mocpholin dugc thé thy ¥y bing -C(O)H, -COCHs, -
COCH,0CH3, -SO,CH3, -SO>CH2CHs, -CO-xyclopropan, -COCH,CN, -COCFs;, -
COCH,N(CH3)2 hodc metyl. Theo mot sb phuong 4n, R3 dugc chon tir nhom bao gém
piperidin va mocpholin, trong d6 piperidin hodc mocpholin dugc thé tiy ¥ bang -COCHs,
-COCH(CHj)a, -COCH20CH3, -SO2CH3, metyl, etyl hodc -CH2CHoF.

Theo mdt sé phuong an, R® duge chon tir nhém bao gdm piperidin va mocpholin,

trong d6 piperidin hodc mocpholin dugc thé tiy ¥ bang -COOCH2CH3 hodc -COOCH3.

8/151
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Theo mot sb phuong 4n, R® dugc chon tir nhém bao gdm ©
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Theo mot sb phuong an, R3 duge chon tr nhém bao gE‘)m
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Theo mot sb phuong an, R3 duoc chon tir nhém bao gém

O
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Theo mét sé phuong an, R? dugc chon tir nhém bao gdm OOX , o,
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Theo mét s6 phuong an, R® duge chon tir nhém bao gdm

11



48480 12/151

of
N
Theo mot sb phuong én, R3 dugc chon tir nhém bao gém N /go

CF O oy e OF
LAYy

5

F

Theo mdt sb phuong 4n, nguyén tir khéc loai trong heteroxycloalkyl 5-6 canh dugc
chon tir nhém bao gdbm N va O, va s6 lugng nguyén tir khac loai 1a 1 hodc 2.

Theo mot sb phuong an, heteroxycloalkyl 5-6 canh dugc chon tir nhém bao gém

dioxanyl, mocpholinyl, tetrahydropyranyl, piperidinyl va tetrahydrofuranyl.

Theo mdt s6 phuong 4n, heteroxycloalkyl 5-6 canh dugc chon tir heteroxycloalkyl
6 canh.

Theo mot sb phuong 4n, heteroxycloalkyl 5-6 canh duoc chon tir nhém bao gém
dioxanyl, mocpholinyl, tetrahydropyranyl va piperidinyl.

Theo mot sb phuong an, heteroxycloalkyl 5-6 canh dugc chon tir dioxanyl.

Theo mot s6 phuong 4n, heteroxycloalkyl 5-6 canh dugc chon tir mocpholinyl.

Theo mot sb phuong 4n, heteroxycloalkyl 5-6 canh dugc chon tir tetrahydropyranyl.

Theo mdt sb phuong 4n, nguyén tir khéc loai trong heteroxycloalkyl 3-6 canh dugc
chon tir nhém bao gém NvaO,va 36 luong nguyén tir khéc loai 1a 1 hodc 2. Theo mdot
sb phuong an, nguyén tir khic loai trong heteroxycloalkyl 3-6 canh dugc chon tir O, va
sb luong nguyén tir khéc loai 13 1 hodc 2. Theo mot sb phuong 4n, heteroxycloalkyl 3-
6 canh duoc chon tir heteroxycloalkyl 4-6 canh. Theo mot s6 phuong 4n,
heteroxycloalkyl 3-6 canh dugc chon tir nhém bao gbm heteroxycloalkyl 4 canh va
heteroxycloalkyl 6 canh.

Theo mot sb phuong 4n, heteroxycloalkyl 3-6 canh dugc chon tir nhém bao gém

monooxaxyclobutyl, tetrahydrofuranyl va tetrahydropyranyl.

Theo mot sb phwong 4n, Cs.s xycloalkyl dugc chon tir nhém bao gdm xyclopropyl,
xyclobutyl va xyclopentyl. Theo mot s6 phwong 4an, Cs.¢ xycloalkyl dugc chon tir Cs-4

12
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xycloalkyl.
Theo khia canh khac, sang ché @& cap dén hop chét ¢6 cong thic 11, ddng phan 1ap

thé ctia chiing hoic mudi duoc dung cua ching:

o H
N\ ,N 0]
% L
H Z~N
N H

N

N

Cl ‘ CFs,

|
Trong d6 R? dugc xac dinh gidng nhu trong hop chét ¢6 cong thire .

Sang ché d cap dén hop chét c6 cong thitc duge chon tir nhém bao gbm céc cong

thitc sau ddy, ddng phan 1ap thé ctia chiing hodc mudi duge dung cua ching:
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Theo khia canh khéc, sang ché d@ cap dén dugc pham chira hop chét c6 cong thirc
I, hop chat c6 cong thte IT hodc hop chét cu thé, ddng phan 1ap thé ctia chung hoic mudi
duoc dung cuia chiing duge boc 10 & day. Theo mot sb phurong 4n, duge phém duogc boc

16 & day con chira ta duge dugce dung.

Theo khia canh khac, sang ché mo ta phuong phap diéu tri bénh lién quan dén
protein chéng chét theo chu ky BCL-2 & dong vat c6 v, bao gbm viéc dung cho dong
vat ¢c6 vu (tét hon 1a nguo1) can duge diéu tri bﬁng lwong tri liéu hiéu qua cua hop chét
c6 cong thuce I, hop chét c6 cong thirc IT hodc hop chét cu thé, ddng phan 1ap thé cta

chiing hodc mudi dugc dung cua ching, hodc duge pham ctia chung.

Theo khia canh khéc, sang ché mo ta viée st dung hop chét ¢6 cong thic I, hop chét
¢6 codng thire IT hodc hop chét cu thé, ddng phan 14p thé ctia chiing hodc mudi duge dung
cta chuing, hodc dugc phim ciia chiing trong viéc didu ché thudc dé ngin nglra hodc

didu tri bénh lién quan dén protein chéng chét theo chu ky BCL-2.

Theo khia canh khéc, sang ché md ta viéc sir dung hop chét c6 cong thirc I, hop chét
¢6 cong thuce II hodc hop chét cu thé, dong phan lap thé ctia chiing hoac mudi dugc dung

ctia ching, hodc duge pham cua ching trong viéc ngin nglra hodc diéu tri bénh lién quan
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dén protein chong chét theo chu ky BCL-2.

Theo khia canh khéc, sang ché md ta hop chét c6 cong thic L, hop chét c6 cong thirc
IT hodc hop chét cu thé, df")ng phéan lap thé cua chung hodc mudi duge dung cia ching,
hoiic dugc pham ciia ching dé str dung trong viéc ngan ngira hodc diéu tri bénh lién

quan dén protein chéng chét theo chu ky BCL-2.

Bénh lién quan dén protein chéng chét theo chu ky BCL-2 dugc chon tir bénh ung
thu. Bénh ung thu dugce chon tir bénh bach cdu cip thé lympho (acute lymphocytic

leukemia).
Céac dinh nghia

Trix khi ¢6 quy dinh khéc, c4c thuat ngit sau duoc st dung trong sang ché s& c6 nghia
sau day. Thuat nglt cu thé, trir khi duge dinh nghia cu thé khac, khong nén dugce coi l1a
khong chic chin hodc khong rd rang, ma dugc hiéu theo nghia phd bién cta no trong
[inh vure nay. Khi dé cap dén tén thuong mai, nd nhidm d& cap dén san pham thuong mai

tuwong tng hodc thanh phan hoat chét cia no.

Thuét ngit "dugce thé" c¢6 nghia la bat ky mdt hodc nhiéu nguyén tr hydro trén
nguyén tir cu thé déu dugc thé bing cac nhém thé, mién 12 hoa tri clia nguyén tir cu thé
nay 14 binh thudng va hop chat tao thanh 1a on dinh. Khi nhém thé 13 oxo (cu thé 1a =

0), c6 nghia 12 hai nguyén tir hydro dugc thé, va oxo khong c6 trong nhom thom.

Thuat ngit "tuy chon" ¢6 nghia la sy kién hodc tinh huéng duoc md ta sau do co thé,
nhung khong nhét thiét, xay ra. Ban mo ta bao gdm céc trudng hop ma sy kién hogc tinh
hudng x4y ra va céc truong hop khong xay ra sy kién hoac tinh hudng. Vi du, etyl dugc
thé "tuy chon" bang halogen c6 nghia 12 etyl c6 thé khong duoc thé (-CH.CH3), don thé
(vi du, -CH2CH2F), da thé (vi du, -CHFCH2F, -CH,CHEF?> va céc nhém tuong tw) hodc
duoc thé hoan toan (-CF2CFs). Nhitng nguoi ¢6 hiéu biét trung binh trong linh vuc nay
s& hidu rang d6i véi nhém bét ky bao gdm mot hodc nhidu nhém thé, khong su thé hay
md hinh thé nao khong thé tdn tai hodc khong thé tdng hop vé mit khong gian s& dugc

dua vao.

Cmn duoc st dung & ddy c6 nghia 12 goc (moiety) c6 soO nguyén cac nguyén tu

cacbon trong khoang da cho. Vi duy, "Ci" c6 nghi la nhom nay ¢6 1 nguyén tr cacbon,

28



48480 29/151

7 neuyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén tir cacbon. 5 nguyén tir cacbon hodc
9 5 e = s J C

6 nguyén tir cacbon.
Thuit ngit "halo" hodc "halogen" dung dé chi flo, clo, brdm va i6t.

Thuét ngtt "alkyl" dung @ chi hydrocacbyl c6 cong thirc chung la CaHan+1. Alkyl ¢6
thé 1a thing hodc phan nhanh. Vi du, thudt ngit "Ci-6 alkyl" dung dé chi alkyl chira 1-6
nguyén tir cacbon (vi du, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, l-metylbutyl, 2-metylbutyl, 3-metylbutyl, neopentyl, hexyl, 2-
metylpentyl, v.v.). Cac gdc alkyl (cu thé 1a alkyl) ctia alkoxy, alkylamino, dialkylamino,
alkylsulfonyl va alkylthio dugc dinh nghi twgng ty nhu trén. Vi du khac, thuat nglt "Ci-
4 alkyl" dung dé chi alkyl chira 1-4 nguyén tir cacbon (vi du, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, v.v.).

Thuét ngit "alkylen" dung dé chi nhom hoa tri hai dugc tao thanh béng céach loai bo
1 hydrd & vi tri bét k¥ cua alkyl. Vi du, cac vi du khong gidi han cua thuat nglt "Co-6
alkylen" bao gbm, nhung khong gi6i han &, metylen, etyliden, metylmetylen,

dimetylmetylen, 1,3-propyliden va cdc nhom tuwong tu. Co dai dién cho lién két.

Thu4t ngit "xycloalkyl" dung dé chi vong cacbon dugc bdo hoa hoan toan va co thé
tdn tai nhu cu tric don vong (monoxyclic), vong ¢o cau ndi (bridged cyclic) hodc chu
triic xodn (spiro). Trir khi duoc quy dinh khéc, vong cacbon thuong 1a vong 3-10 canh.
Vi du khong gi6i han ctia xycloalkyl bao gdm, nhung khong gidi han &, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, nocbocnyl(bixyclo[2.2.1]heptyl),
bixyclo[2.2.2]octyl, adamantyl va cac vong twong tu.

Thuit ngit "heteroxycloalkyl" dung dé chi nhom xyclic dugce bdo hoa hoan toan va
c6 thé ton tai nhu cAu truc don vong, vong o ciu néi, hoic cAu tric xoan. Trir khi duoc
quy dinh khéc, heteroxyclyl thuong la vong 3-7 canh chira 1-3 nguyén tir khac loai (td
hon 12 1 hodc 2 nguyén tir khéc loai) duge chon doc 14p tir nhom bao gém sunphua, oxy
va/hodc nito. Cac vi du clia heteroxycloalkyl 3 canh bao gbm, nhung khong gidi han &,
oxiranyl, thiiranyl, va aziranyl. Céc vi du khong giGi han cua heteroxycloalkyl 4 canh
bao gbm, nhung khong gidi han &, azetidinyl, oxetanyl, va thietanyl. Cac vi du cta
heteroxycloalkyl 5 canh bao gdm, nhung khong giéi han ¢, tetrahydrofuranyl,

tetrahydrothienyl, pyrolidinyl,  isoxazolidinyl, oxazolidinyl, isothiazolidinyl,
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9

thiazolidinyl, imidazolidinyl, v& tetrahydropyrazolyl. Cac vi du cua heteroxycloalkyl 6
canh bao gdbm, nhung khong gi6i han &, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, ~mocpholinyl, piperazinyl, 1,4-oxathianyl, 1,4-dioxanyl,
thiomocpholinyl, 1,3-dithianyl, va 1,4-dithianyl. C4c vi du cua heteroxycloalkyl 7 canh
bao gdm, nhung khong gi6i han 6, azaxycloheptanyl, oxaxycloheptanyl va
thioxycloheptanyl. Tét hon 13, heteroxycloalkyl 12 monocyclic heteroxycloalkyl c6 5

hodc 6 nguyén tr cua vong.

Thuat nglt "diéu tri" c6 nghia 1a dung hop chit hodc cong thirc duge bdc 1§ & day dé
ngin nglra, cai thién hodc loai bo bénh hodc mot hoac nhiéu triéu ching lién quan dén

bénh, va bao gdm:

(i) ngan nglra su xuét hién ctia bénh hoic tinh trang bénh & dong vat co vu, cu thé 1a
khi dong vat c6 va d6 c6 kha nang din dén tinh trang bénh nhung chua duoc chan doan
]a mic bénh;

(ii) trc ché bénh hogc tinh trang bénh, tirc 13, ngan chén sw phat trién ctia no; va

(iii) 1am giam bénh hodc tinh trang bénh, tirc 13 gy ra su thoéi lui cua no.

Thuét ngit "lugng tri liéu hiéu qua" dung dé chi luong hop chit dugc bdc 16 & day
dé (i) diéu tri hodc ngan ngira bénh, tinh trang hoac 16i loan cu thé; (ii) lam giam, cai
thién hodc loai bé mot hodc nhiéu triéu ching ctia bénh, tinh trang hodc rbi loan cu thé,
hodc (iii) ngin ngtra hodc tri hoan sw khdi phat cia mot hodc nhiéu triéu chimg ctia bénh,
tinh trang hodc roi loan cu thé dugc mo ta & day. Luong hop chét dugc boc 10 & day
duoc coi 1 "lwong tri liéu hiéu qua" thay ddi tily thude vao hop chét, tinh trang bénh va
mirc d0 nghiém trong ctia nd, phac dd st dung, va do tudi ctia dong vat co va duge didu
tri, nhung c6 thé dugc xéac dinh thong thudng béi nhiing ngudi co hiéu biét trung binh

trong linh vuc nay theo kién thirc cia ho va theo sang ché.

Thuét ngit "dugc dung" c6 nghia la cac hop chét, vat liéu, ché pham va/hodc dang
bao ché do, trong pham vi danh gid 'y té hop 1y, phu hop @8 str dung khi tiép xtic v&i mod
ctia ngudi va dong vat ma khong ¢ ddc tinh qua murce, gy kich tng, phan Umg di mg
hodc cac vin d& hodc bién chimg khéc, va tuong xtng véi ty 1€ loi ich/rti ro hop ly.

Mubi duge dung, vi dy, c¢6 thé 1a mudi kim loai, mudi amoni, mudi dugc tao thanh
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v6i bazo hitu co, mudi dugc tao thanh véi axit vd co, va mudi duogc tao thanh véi axit

amin cd tinh bazo hodc tinh axit, va cac muoi tuong tu.

Thuét nglt "dugce phém" dung dé chi hon hop chtra mot hodc nhiéu hop chét hodc
mudi duge dung cua chung dugc boc 1o ¢ day vata duoc duge dung. Duoc phém nham

muc dich tao diéu kién thuén loi cho viéc dung hop chét cho thuc thé hiru co.

Thuét ngit "ta duge duge dung" dung dé chi nhiing ta dugc khong c6 tac dung giy
kich tmg dang ké d6i véi thue thé hitu co va khong lam giam hoat tinh sinh hoc va dédc
tinh ctia hoat chit. Nhitng t4 dugc thich hop duge nhiing ngudi ¢o hiéu biét trng binh
trong linh vuc nay biét 15, vi du cacbohydrat, sap, polyme tan trong nudce va/hodc truong

né trong nudc, vat liéu ua nude hodc ky nudc, gelatin, dau, dung moi hodc nude.

Tir "bao gdm" va céc bien thé cia ching nhu "gém c6" hodc "chira" s& dugc hiéu

theo nghia m&, khong loai trir, tirc 1a "bao gbm nhung khdng giéi han".

Céc hop chat va chét trung gian dugc boc 1§ ¢ day ciing ¢o thé ton tai & cdc dang
hén bién khac nhau, va tit ci cac dang d6 déu nim trong pham vi cla sang ché. Thuat
ngit "chit hdn bién" hogc "dang hdn bién" diing dé chi cac dong phan cAu tric clia cac
ning lugng khéc nhau ¢ thé chuyén ddi 13n nhau thong qua rao cn ning lugng thip.
Vi du, chit hdn bién proton tautomer (cling ding dé chi chat hdn bién prototropic) bao
gbm su chuyén ddi 14n nhau thong qua chuyén proton, chéng han nhu sy ddng phan hoa
keto-enol va sy ddng phan héa imin-enamin. Vi du cu thé v& chit hdn bién proton 12 gbe
imidazol trong d6 proton cd thé chuyén gifta hai nito cta vong. Chat hdn bién hoa tri

bao gdm sur chuyén dbi 1an nhau thong qua su tai td hop ctia mot s electron lién két.

Séang ché ciing bao gdm céc hop chit dugce danh ddu dong vi gidng véi cac hop chét
dugc néu & diy nhung c6 mot hodc nhiéu nguyén t&r dugc thay thé bang nguyén t co
khdi luong nguyén t hodc s6 khéi khéc vai khéi lugng nguyén tir hodc s6 khéi thuong
thdy trong tu nhién. Cac vi du vé cac ddng vi c6 thé duge két hop vao céc hop chét dugc
bdc 10 ¢ day bao gbm cac ddng vi ctia hydrd, cacbon, nito, oxygen, photpho, sunphua,
flo, i0t, v clo, ching han nhu 2H, *H, ''C, 1*C, C, PN, 15N, 150, 170, 130, 3'p, 32P, 3°S,

181:', 1231’ 1251 va 36C1.

Mot s hop chit dugc danh diu ddng vi dugc boc 1§ & day (vi du, nhing hop chét
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duoc danh déu bing *H va 1*C) c6 thé duoc sir dung 8 phan tich cac hogp chat va/hodc
su phan bd md co chat. Cac ddng vi dugc triti hoa (tie 1a, 3H) va cacbon-14 (tuc 13, 1*C)
dwoc dic biét ua thich vi d& didu ché va d& phat hién. Céc dong vi phat xa pozitron,
ching han nhu 10, 1N, 'C, va 8F ¢6 thé dugc st dung trong cdc nghién clru chup cét
16p phat xa pozitron (PET - positron emission tomography) @ xé4c dinh su chiém chd
ctia co chét. Cac hop chét dugc danh déu ddng vi duge boc 10 & day thuong co thé duoc
didu ché bang cach tuan theo céc quy trinh twong tw vdi cac quy trinh dugc boc 10 trong
céc so dd vashodc cée vi du duéi day trong khi thay thé thudc thir khong duge dénh du

ddng vi bang thudc thir dugc danh ddu dong vi.

Hon nita, viéc thay thé béng cac déng vi ning hon nhu doteri (tlrc 1a, H) ¢6 thé
mang lai nhitng 1¢i ich tri li€u nhét dinh (vi du, ting thoi gian ban rd in vivo hodc giam
yéu ciu vé lidu luong) do su dn dinh chuyén hoa cao hon va do dé c6 thé duoc wu tién
trong mot sb trudong hop trong d6 co thé thay thé mot phan hodc hoan toan doteri, trong
d6 su thay thé mot phan doteri dung @8 chi su thay thé it nhit mot hydrd bing it nhét

mot doteri.

Hop chit duogc boc 16 & day co thé khong dbi xtmg, vi du, c6 mdt hodc nhiéu déng
phan lap thé. Trur khi c6 quy dinh khac, tht ca cac dong phan 1ap thé déu duoc nam trong
sang ché, chang han nhu ddng phan dbi quang va ddng phan khong d61 quang. Hop chét
chtra nguyén tir cacbon khong dbi xtmg duogc boc 10 & day co thé dugc phan tach & dang
tinh khiét v& mit quang hoc hodc & dang triét quang. Dang tinh khiét v& mit quang hoc
¢6 thé duoc tach tir hdn hop triét quang hodc c6 thé dugc tdng hop bang céch st dung

nguyén liéu tho bat ddi (chiral) hogc thude thir bt ddi.

Duoc pham dugce boc 10 & day co thé duoc didu ché bang cach két hop hop chét
duge boc 16 & ddy véi ta duge duge dung phu hop, va cd thé dugc bao ché, vi du, thanh
cong thirc rin, ban rin, long hodc khi ching han nhu vién nén, thudc vién, vién nang,
bot, hat, thudc md, nhil tuong, huyén phu, thudc dan, thudc tiém, thude hit, gel, hat
microsphere, binh xit va nhitng dang tuong tu.

Céc duong dung dién hinh cta hop chét hodc mudi duge dung ctia chung hodc duge
pham ctia n6 duge boc 10 ¢ day bao gbm, nhung khdng gi6i han &, dudng ubng, truc
trang, cuc bd, duong hit, ngoai duong rudt, duéi ludi, trong 4m dao, trong mili, ndi nhan,
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trong mang bung, tiém bép, tiém dudi da va tiém tinh mach.

Duoc phim duge boc 10 & ddy co thé duoc san xuit bang cac phuong phap da duoc
biét o trong linh vuc nay, chéng han nhu béng cach tron thong thuong, hoa tan, tao hat,

tao vién bao duong, nghién thanh bdt, nhii hoa, déng khd, va cac phuong phép tuong tu.

Theo mdt sb phuong an, dugc phém & dang uéng. Dbi voi dudng uéng, duoc phém
c6 thé dugc bao ché béng cach tron cac hoat chét vé6i céac ta duoc duoc dung da dugce
biét 15 trong linh vuc nay. Céc ta dugc nay cho phép cac hop chit dugc boc 10 & day
dugc bao ché thanh vién nén, thudc vién, vién ngdm, vién bao duong, vién nang, chét
l6ng, gel, bot nhio, hdn dich va cac loai twong tw dé dung cho bénh nhan bing dudong
miéng.

Ché phdm dang ran ubng co thé duogc bao ché bang cach trdn, lam ddy hoic dong
vién thong thuong. Vi du, né cd thé thu dugc bang phuong phap sau: trdn cic hoat chét
véi ta duge rén, tuy chon nghién hdn hop thu dugc, thém céc ta duge thich hop b6 sung
néu mudn, va bao ché hdn hop thanh dang hat d8 tao ta phan 15i ctia vién nén hogc vién
boc duodng. Ta duge thich hop bao gdm, nhung khong gi6i han &: chét két dinh, chat
phalodng, chét phan huy, chét bdi tron, chit lam dinh, chit lam ngot hodc chét tao huong

va céc chét tuong ty.

Cac dugc pham ciing 6 thé thich hop dé ding ngoai dudng rudt, ching han nhu cac
dung dich vo trung, hdn dich ho#c cc san phém dong khd & cac dang bao ché don vi

thich hop.

Trong tit ca cac phuong phép dung hop chét c6 cong thirc I duge md ta & day, lidu
lwgng hang ngay dugc dung 1a tir 0,01 mg/kg dén 200 mg/kg trong luong co thé, & cac

liéu luong riéng 1€ hodc duoc chia ra.

Céc hop chat dugc boc 10 & day co thé dugc didu ché bang nhiéu phuong phép tbng
hop khac nhau ma nhitng ngudi c6 hiéu biét trung binh trong linh virc nay biét 13, bao
gdm céc phuong 4n cu thé dugc liét ké dudi day, cac phuong an dugce tao thanh bang
cach két hop ching v6i cac phuong phap tdng hop héa hoc khac, va cic phwong dn
twong duong ctia chiing ma nhitng ngudi co hiéu biét trung binh trong linh virc nay biét.

Céac phuong an duoc uu tién bao gdm, nhung khong gi6i han &, cac vi du duogc boc 10 &

33



48480 34/151

day. Cac phan Gng héa hoc theo cac phuong 4n duge boc 1§ & day dugce thuc hién trong
dung mdi thich hop phai phit hop v6i nhiing thay ddi héa hoc trong sang ché va cac
thudc thir va vat liéu cAn thiét cho sang ché. Pé thu duoc cac hop chét dugc bdc 10 &
day, doi khi can nguoi ¢ hiéu biét trong linh vuc nay sua dbi hodc lwa chon quy trinh

tbng hop hodc so d6 phan g dya trén cac phuong an hién co.

Su c4n nhéc quan trong trong ké hoach duong tong hop trong linh vuc nay 1a vige
lwa chon cac nhém bao vé phit hop cho cic nhdm chire phan g (vi dy, hydroxyl trong
sang ché). Vi du, c6 thé tham khao Greene's Protective Groups in Organic Synthesis

(4th Ed.) Hoboken, New Jersey: John Wiley & Sons, Inc.

Theo mdt sd phuong an, hop chét c6 cong thic I dugce boc 10 & day co thé dugc didu
ché bai nguoi co hiéu biét trung binh trong linh vurc nay tbng hop hitu co thong qua céc

con duong sau:

Con duodng 1:

cl
| —CFs
R1
COOH OuN Y NHe o H
0 ko) O,N N Np©
Z~N . R2 N
N H =N I _—
H . H N
N NN
() N
N (]
RS N
Boc
H
CHO N _N (@)
o N_o N S“o
O,N s X R2 O N\
0 0 | 5CFs N |
—_—
H
{ ()
() )
N
i @
@ CF,
R‘I
I
Con duodng 2:
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Trong céac con duodng trén, R!, R? hoic R’ dugc dinh nghia nhu trén; X

duogc chon tir nhom bao gém cac nhom di ra, tét hon 1a flo, clo, brom, idt; R* duogc chon
tir nhém bao gdm Ci.6 alkyl va Ci4 alkyl, t6t hon 12 terz-butyl, metyl va etyl; R® duoc
chon tir nhém bao gbm céc nhém bao vé amino, tdt hon 12 Boc va benzyloxycacbonyl
(Cbz); va R® duge chon tir nhém bao gbm cac nhom bao vé amino, t6t hon 13 cdc nhom
bao vé silan, va t6t hon nita 1a cac nhém bao bé tert-butyldimetylsilyl (TBS) va tert-
butyldiphenylsilyl (TBDPS), hoac trimetylsilyl (TMS), trietylsilyl (TES) va
triisopropylsilyl (TIPS).

Séang ché ciing dé xuét phuong phap didu ché hop chét c6 cong thic A-4, bao gbm:
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CF,

trong d6 R! hodc R’ duoc dinh nghia nhu trén; X dugc chon tir nhom
bao gé)m cac nhom di ra, tdt hon 1a flo, clo, brom, va idt; R* dugc chon tir nhém bao
gdm Ci6 alkyl va Ci4 alkyl, t6t hon 12 tert-butyl, metyl va etyl; va R® duge chon tir
nhém bao gf‘)m cac nhom bao vé amino, t6t hon 13 cAc nhédm béo vé silan, va tdt hon nira
12 cac nhom bao vé tert-butyldimetylsilyl (TBS) va tert-butyldiphenylsilyl (TBDPS),
hodc trimetylsilyl (TMS), trietylsilyl (TES) va triisopropylsilyl (TIPS).

Sang ché ciing dé xuit phuong phép diéu ché hop chét c6 cong thirc A-3, bao gdm:

GO

— O

R? R?
A2 A3
CF3
trong @6 R! hogc R duoc dinh nghia nhu trén, va R? dugc chon tir nhom

bao gdm cic nhém bao vé amino, tét hon 1a Boc va benzyloxycacbonyl (Cbz).

Sang ché cling d& xuét phuong phap didu ché hop chit c6 cong thirc A-2, bao gbm:
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CHO \ [ ]

CF;
trong @6 R' hogc R’ duoc dinh nghia nhu trén, va R® dugc chon tir nhém

bao gdm céc nhém bao vé amino, t4t hon 12 Boc va benzyloxycarbonyl (Cbz).

Sang ché cling d& xuét phuong phép didu ché hop chit c6 cong thirc A-5, bao gbm:

COOR* COOH
o o
T T
N N N
RS H
() Q)
N N
O CFs 0 CF3
R! R
A4 A5
CF3
trong d6 R! hoic R’ duoc dinh nghia nhu trén; R* duge chon tir nhdém

bao gdm C1.6 alkyl va Ci4 alkyl, tot hon 14 ters-butyl, metyl va etyl; va RS dugc chon tur
nhoém bao gém cac nhom béo vé€ amino, tdt hon 1a cac nhoém bao vé silan, va tdt hon nira
12 cac nhém bao vé tert-butyldimetylsilyl (ITBS) va tert-butyldiphenylsilyl (TBDPS),
hodc trimetylsilyl (TMS), trietylsilyl (TES) va triisopropylsilyl (TIPS).

Séang ché ciing d@ xuét phuong phap didu ché hop chit c6 cong thirc I, bao gbm:
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CF,
trong do R!, R? hoic R’ duogc dinh nghia nhu trén.

Sang ché ciing d& xut céc hop chit trung gian c6 cdng tht nhu sau hodc mudi cia
COOR*
5 O
! : oo
() “ e
() N R
) N ()

ching: R’ , R , R hoic
COOH
T
N v
®
(]
[ For )i@c&
R’ , trong d6 R! hogc R’ duge dinh nghia nhu trén; R*

dugce chon tir nhém bao gdm Ci.6 alkyl va Ci.4 alkyl, tot hon 12 tert-butyl, metyl va etyl;
RS duogc chon tir nhéom bao gﬁ‘)m cac nhom bao v€ amino, tdt hon 1a Boc va
benzyloxycacbonyl (Cbz); va RS dugce chon tir nhom bao gém cac nhom bao vé amino,
tdt hon 13 cidc nhém bao vé silan, va té6t hon nita 1a cdc nhom bao vé tert-
butyldimetylsilyl (TBS) va tert-butyldiphenylsilyl (TBDPS) hodc cdc nhom bao vé
trimetylsilyl (TMS), trietylsilyl (TES) va triisopropylsilyl (TIPS). Mubi c6 thé duge

chon tir nhém bao gdm cac mudi hydroclorua va muodi tuong tu.
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Theo phuong 4n cu theé hon, moi
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c6 cobng thirc sau ddy hodc muoi clia chung: c

COOtBu COOH
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\’G;“Cﬁ cl E CF,

hodc . Mubi c6 thé dugc chon tir nhom bao
gdm céc mudi hydroclorua va mubi tuong tw.Viét tait: DMF dai dién cho N,N-
dimetylformamit; Boc dai dién cho tert-butyloxycacbonyl; NaOAc dai di¢n cho natri
axetat; tBu dai dién cho ferz-butyl; TBS dai dién cho tert-butyldimetylsilyl; THF dai

dién cho tetrahydrofuran; va DMSO dai dién cho dimetyl sulfoxit.
Vi du thyc hién sang ché

Dé rd rang hon, sang che dugc mo ta thém véi cac vi du sau day, tuy nhién, cac vi
du nay khong nham giéi han pham vi cla sang ché. Tat ca céac thudc thtr duge sur dung

ddu ¢6 sin trén thi truong va co thé duge sir dung ma khong can tinh ché thém.

Vi du 1: 4-(4-{ [2-(2-010-4-triﬂometylphenyl)—4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2H- -pyran-4-
ylmetyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo [2,3-b]pyridin-5-yloxy)-benzamit
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1-a 1-b 1-c
Boc CO,t-Bu COOH
g o o
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NN N N
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1) Biéu ché hop chét 1-b

Bd sung timg giot photpho oxyclorua vao dung dich DMF (173,7 g) trong
diclometan (460 mL) & 0 °C. Sau khi bd sung, 1am néng hdn hop dén 20 °C va khudy
trong 1 gio, sau d6 lam mat dén 0 °C va bd sung tirmg giot 3,3-dimetylxyclohexanon (1-
a) (200 g). Sau khi bd sung, 1am néng hdn hop dé hoi luu qua dém. B& sung timg giot
dung dich phan Gng vao dung dich chira NaOAc (86,7 g), NaCl (80 g), nuéc (1,2 L) va
diclometan (600 mL) trong khi khudy. Khuiy hdn hop thu duge ¢ nhiét do phong trong
20 phut, tiép theo 1a tach chét long. Tach pha nude bing diclometan (500 mL). Két hop
cac pha hitu co, rira 1 14n bang dung dich K3PO4 (40 g) va NaCl (90 g) trong nude (1 L),
1am kho trén natri sulfat khan, loc va c6 dac dé tao ra hop chit 1-b (249 g).

2) Didu ché hop chit 1-¢

Tron hop 1-b (5,36 g), tetrakis(triphenylphosphin)paladi (0,18 g), K3sPO4 (16,5 g),
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0 T N A e - wa Lhiav ha . L 1A .
DMF (60 mL) va nuée (60 mL), va khudy hon hop trong 10 phut. Sau d6 bl sung axit

o

2-clo-4-triflometylphenylboronic (6,96 g) va phan tng hdn hop & 100 °C trong 6 gio
trong moi truong khi N» dén khi phan mg hoan thanh. Bé sung dung dich phan tng véi
dung dich 5 % khéi luong NaHCO3 va 2 % khdi luong L-cystein trong nudce (30 mL) va
etyl axetat (50 mL), khudy trong 0,5 gio va loc, tiép theo 1a tach chét 1ong. T4ch pha
nudce bang etyl axetat (60 mL x 2). Két hop céc pha hitu co, rira bang dung dich nuéc
NaCl bio hoa, 1am khé trén Na,SOskhan, loc, c6 ddc, va thuc hién sdc ky cot tao ra hop
chét 1-¢ (2 g).

3) Didu ché hop chit 1-e

Tron Tert-butyl 2-[(1H-pyrolo[2,3-b]pyridin-5-yl)oxy]-4-bromobenzoat (hop chat
1-d) (77,8 g), Boc-piperazin (55,8 g), tris(dibenzylideneaxeton)dipaladi (9 g), [(4-(N,N-
dimetylamino)phenyl]di-zer¢-butylphotphin (5,2 g), natri tert-butoxit (96,1 g), toluen
(800 mL) va tetrahydrofuran (300 mL) va khudy hon hop, 1am néng dén 60 °C va phan
mg trong 24 gi® trong moi truong khi nito. Rira dung dich phan tng lién tuc bing dung
dich L-xystein (100 g) va NaHCOs (150 g) trong nuée (1,5 L) (750 mL x 2), va sau d6
ria béng dung dich nuéc NaCl bdo hoa, lam kho trén NaxSO4khan, loc va co déc dé tao
ra hop chét 1-e (40 g). ESI-MS: m/z = 495,4 [M+H]+.

4) Pidu ché hop chat 1-f

Tron hop chét 1-e (40 g), tetrahydrofuran (800 mL), etanol (270 mL) va nudc (15
mL), va khudy hdn hop. Sau d6 bd sung KOH (45,3 g), va lam néng hén hop dén 80 °C
va khudy trong didu kién hdi Iuu trong 8 gio dén khi phan img hoan thanh. B6 sung dung
dich phan tng v6i nude (500 mL), khudy, diéu chinh dén pH 5-6 bang axit clohydric
lodng, loc, tao bdt nhdo bang nude (1 L) (500 mL x 2) va lam kho dé tao ra hop chét 1-
f(35¢g).

5) Pidu ché hop chit 1-h

Tron hop chét 1-f (35 g) va diclometan (100 mL) va khudy hén hop & nhiét do phong.
Sau d6 bd sung 4-dimetylaminopyridin (38,5 g) va 1-etyl-(3-dimetylaminopropyl)
cacbodiimit hydroclorua (65,8 g) va hoa tan bang cach khudy, va bd sung dung dich v6i

3-nitro-4-[[(tetrahydropyran-4-yl)metyl]Jamino]benzensulfonamit (hop chét 1-g) (25,2 g)
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va phan (mg & nhiét d0 phong trong 3 gid. Rira dung dich phan tng lién tuc bang 5 %
khéi luong axit clohydric, dung dich nudc natri bicacbonat bao hoa va dung dich nudc
natri clorua bdo hoa, 1am kho trén NaySOs khan, loc va ¢d déc. B sung dung dich co
dac voi diclometan (200 mL), khudy & nhiét do phong trong 2 gid, loc va lam kho dé
tao ra hop chit 1-h (40 g).

6) Didu ché hop chit 1-i

B4 sung hop chat 1-h vao isopropanol (500 mL), va khudy hdn hop. Sau d6 booe
sung HCI dic (50 mL), va 1am néng hdn hop dén 65 °C va khudy trong 8 gio dén khi
phéan tng hoan thanh. Loc hdn hop phan Gmg, va hoan han b loc €p trong nudc (300
mL), b6 sung ting giot v6i natri bicacbonat bdo hoa dé diéu chinh pH dén 6-7, loc va
lam kho. Tao bot nhdo chét rén thu duogc béng etyl axetat (200 mL), loc va lam khd dé
tao ra hop chit 1-i (27 g).

7) Piéu ché hop chét 1-1

Hoa tan hop chét 1-¢ (1 g) va hop chat 1-i (2 g) trong metanol (20 mL), va khudy
dung dich. Sau do bd sung natri borohydrua (0,24 g), va khudy hdn hop trong 6 gid dén
khi phan tng hoan thanh. B4 sun dung dich phan tng véi dung dich nuéc amoni clorua
bdo hoa (10 mL) d& dap tit phan tmg, tach bing etyl axetat (20 mL x 2), rira bang dung
dich nuéc natri clorua bdo hoa, lam kho trén Na»SOs khan va loc. Co dac dich loc va

thue hién sdc ky cot 8 tao ra hop chit 1-1 (200 mg).

Hop chét 1-1: 'H NMR (500MHz, DMSO-d6), 8: 11,72(s, 1H), 11,68(s, 1H), 8,62(m,
1H), 8,58(d, 1H), 8,04(d, 1H), 7,83(s, 1H), 7.81(dd, 1H), 7,70(d, 1H), 7.54(m, 3H),
7.40(d, 1H), 7,12(d, 1H), 6,74(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 3,87(m, 4H), 3,55(d,
2H), 3,37(d, 2H), 3,32(m, 4H), 2,27(d, 1H), 2,19(m, 1H), 2,09(s, 1H), 1.96(s, 2H),
1,89(m, 1H), 1,63(d, 2H), 1,50(m, 2H), 1,28(m, 4H), 0,98(d, 6H).

13C NMR (125MHz, DMSO0-d6),5: 163,9, 158,8, 153.9, 147.9, 142,9, 132,5, 130,1,
128,3, 125,6, 124,7,120,3, 118,4, 115,5, 114,1, 109,6, 103,4, 100,4, 67,0, 58,3, 50,9, 48,
4,469, 44,1, 34,6, 30,6, 29,1, 25,2. ESI-MS: m/z = 936,5 [M+H]+.

Vi du 2: 4-(4-{[2-(3 -triflometyl-4-clophenyl)-4,4-dimetylxyclohex-1-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[(tetrahydro-2H -pyran-4-
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ylmetyl)amino]phenyl}sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit

1) Didu ché hop chat 2-¢

Tron hop chit 1-b (5,16 g), tetrakis(triphenylphotphin)paladi (0,17 g), KsPOa4 (12,74
g), DMF (60 mL), va nuéc (60 mL), va khudy hdn hop trong 10 phut. Sau d6 bd sung
axit 3-triflometyl-4-clobenzenboronic (6,72 g), va phan ng hén hop & 100 °C trong 6
gi¢y trong mdi truong khi N2 dén khi phan tng hoan thanh. Bé sung dung dich phan tmg
v61 dung dich 5 % khdi lwgng NaHCO3 va 2 % khdi lvgng L-xystein trong nude (30
mL) va etyl axetat (50 mL), khuy trong 0,5 git va loc, tiép theo 1a tach chét 16ng. T4ch
pha nudce bang etyl axetat (60 mL x 2). Két hop cac pha hitu co, rira bang dung dich
nuée NaCl bio hoa, 1am kho trén NaSO4 khan, loc, ¢6 dac, va thuc hién sic ky cot dé
thu duoc hop chit 2-¢ (1,2 g).

2) Didu ché hop chit 2-1

Hoan tan hop chét 2-¢ (1 g) va hop chét 1-i (2,01 g) trong metanol (20 mL), va
khudy dung dich. Sau d6 bd sung natri borohydrua (0,27 g), va khudy hén hop trong 6
gio dén khi phan tng hoan thanh. B6 sung dung dich phan tmg v6i dung dich nudce
amoni clorua bdo hoa (10 mL) dé dap tit phan tmg, tach bang etyl aetat (20 mL x 2),
rira bang dung dich nudc natri clorua bao hoa, lam kho trén NaySOq4 khan va loc. Co dac
dich loc va thyce hién sdc ky cot dé tao ra hop chét 2-1 (80 mg).

Hop chét 2-1: 'TH NMR (500MHz, DMSO-d6), 3: 11,72(s, 1H), 11,66(s, 1H), 8,61(m,
1H), 8,57(d, 1H), 8,04(d, 1H), 7,81(dd, 1H), 7,67(d, 1H), 7,54(m, 4H), 7,40(d, 1H),
7,12(d, 1H), 6,74(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 3,87(m, 4H), 3,55(d, 2H), 3,32(m,
6H), 3,01 (s, 2H) 2,21(d, 2H), 1,98(m, 2H), 1,87(m, 1H), 1,60(d, 2H), 1,45(m, 2H),
1,28(m, 4H), 0,98(d, 6H).
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13C NMR (125MHz, DMSO-d6),5: 163,9, 158,7, 158,4, 158,2, 153,9, 147.9, 146,82,
145,9, 141,5,135,6,134,3,134,2, 132,5, 132,4, 1301, 130,0, 129.8, 128,3,127,6, 127 4,
124.7,122,1,120,2,118,4, 115,5, 114,0, 109,5, 103,4, 1004, 67,0, 58,3, 50,8, 48,4, 46,7,
443, 34,6, 34,3, 30,6, 29,2, 28,3, 25,2, 14,4. ESI-MS: m/z = 936,5 [M+H]".

Vi du 3: 4-(4-{[2-(4-clo-2-triﬂometylpheny1)—4,4-dimetylxyclohex-l-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(tetrahydro-2 H-pyran-4-
ylmetyl)amino]phenyl}sulfonyl)—2-(IH-pyrolo[2,3-b]pyridin-S—yloxy)-benzamit
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1) Piéu ché hop chét 3-¢

Tron hop chét 1-b (5,16 g), tetrakis(triphenylphotphin)paladi (0,17 2), KsPO4 (12,74
g), DMF (60 mL), va nu6e (60 mL), va khudy hdn hop trong 10 phiit. Sau d6 bd sung
axit 2-triflometyl-4-clobenzenboronic (6,72 g), va phan ung hdén hop & 100 °C trong 6
gi¢y trong moi truong khi N2 dén khi phan tng hoan thanh. B6 sung dung dich phan tng
v6i dung dich 5 % khdi luong NaHCO3 va 2 % khéi lugng L-xystein trong nudce (30
mL) va etyl axetat (50 mL), khudy trong 0,5 gi® va loc, tiép theo 1a tach chét 16ng. Tach
pha nud6c bang etyl axetat (60 mL x 2). Két hop céc pha hiru co, ria bang dung dich
nu6e NaCl bio hoa, lam kho trén Na;SO4 khan, loc, ¢6 dédc, va thuce hién sdc ky cot dé
thu dugce hop chét 3-c (1,6 g).
2) Diéu ché hop chét 3-1

Hoa tan hop chét 3-¢ (1 g) va hop chét 1-i (2,01 g) trong metanol (20 mL), va khudy
dung dich. Sau d6 bd sung natri borohydrua (0,27 g) , va khudy hdn hop trong 6 gid dén
khi phan tmg hoan thanh. B6 sung dung dich phan tmg véi dung dich nudce amoni clorua
bdo hoa (10 mL) dé dap tit phan (g, tach bang etyl axetat (20 mL x 2), rira bang dung

dich nudc natri clorua bdo hoa, 1am kho trén Na,S04 khan va loc. Co déc dich loc va
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AL

thue hién sic ky cot dé tao ra hop chét 3-1 (110 mg).

Hop chét 3-1: 'H NMR (500MHz, DMSO-d6), 8: 11,73(s, 1H), 11,67(s, 1H), 8,61(m,
1H). 8,58(d, 1H), 8,05(d, 1H), 7,79(m, 2H), 7.71(d, 1H), 7.52(m, 3H), 7.29(d, 1H),
7.13(d, 1H), 6,74(d, 1H), 6,41(s, 1H), 6,26(s, 1H), 3.84(d, 2H), 3,61(d, 2HD), 3,18(m,
4TT), 3,05(s, 3H), 2,31(d, 1H), 1,89(m, 5H), 1,61(d, 2H), 1,51(m, 1H), 1L41(m, 1H),
1,24(d, 6H), 0,91(m,6H).

13C NMR (125MHz, DMSO-d6),3: 163,9, 158,8, 158,5, 158.2, 153,9, 147.9, 146,7,
145,9, 139,1, 135,6, 134,3, 133,4, 133,1, 133,0, 132,6, 130,0, 128,3,126,7,124,7, 120,3,
118,5, 115,5, 114,1, 109,6, 103.3, 100,4, 67,0, 58,7, 48,4, 46,8, 44,3, 34,5, 34,3, 30,6,
29.4,29,0,28.9, 27,5, 27,0, 24,6, 22,5. ESI-MS: m/z = 936,5 [M+H]".

Vi du 4: 4-(4-{[2-(3 -clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-enyljmetyl}-
piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2H: -pyran-4-
ylmetyl)amino]phenyl}sulfonyl)-2-( 1 H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit

T e o

1) Didu ché hop chét 4-¢

Tron hop chét 1-b (5,16 g), tetrakis(triphenylphotphin)paladi (0,17 2), KsPO4 (12,74
2), DMF (60 mL) va nuéc (60 mL), va khuy hon hop trong 10 phit. Sau d6 bd sung
axit 3-clo-4-triflometylphenylboronic (6,72 g) va phan tmg hdn hop & 100 °C trong 6
gi¢y trong moi truong khi Na dén khi phan tng hoan thanh. Bb sung dung dich phan tng
v6i dung dich 5 % khdi lwgng NaHCO3 va 2 % khéi lugng L-xystein trong nudce (30
mL) va etyl axetat (50 mL), khudy trong 0,5 gi® va loc, tiép theo 1a tach chét 16ng. Tach
pha nudc bang etyl axetat (60 mL x 2). Két hop cac pha hitu co, rira bang dung dich
nuée NaCl bio hoa, 1am kho trén NaSO4 khan, loc, ¢d déc, va thuc hién sic ky cot dé

thu duoc hop chat 4-¢ (1,5 g).
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2) Pidu ché hop chét 4-1

Hoa tan hop chét 4-¢ (1 g) va hop chét 1-i (2,01 g) trong metanol (20 mL), va khudy
dung dich. Sau do bd sung natri borohydrua (0,27 g), va khu4y hon hop trong 6 gid dén
khi phan tmg hoan thanh. B4 sung dung dich phén tmg v6i dung dich nude amoni clorua
bdo hoa (10 mL) dé dap tit phan tmg, tich bang etyl axetat (20 mL x 2), ria bang dung
dich nudc natri clorua bdo hoa, lam khd trén NaySO4 khan va loc. Co dic dich loc va

thuc hién sdc ky cot @ tao ra hop chét 4-1 (120 mg).

Hop chat 4-1: 'TH NMR (500MHz, DMSO-d6), &: 11,71(s, 1H), 11,62(s, 1H), 8,61(m,
1H), 8,57(d, 1H), 8,04(d, 1H), 7,79(m, 2H), 7,50(m, 3H), 7,43(s, 1H), 7,23(d, 1H),
7,12(d, 1H), 6,71(dd, 1H), 6,39(m, 1H), 6,25(d, 1H), 3,84(dd, 2H), 3,29(m, 4H), 3,24(m,
2H), 2,21(d, 3H), 2,03(d, 3H), 1,88(m, 1H), 1,60(m, 2H), 1,43(m, 3H), 1,22(m, 4H),
0,94(d, 9H).

13C NMR (125MHz, DMS0-d6),8: 163,9, 158,8, 158.6, 158,3, 154,1, 147,9, 146.8,
145,9, 135,7, 134,7,134,3, 132,5, 131,4,130,0, 128,3,127.8, 1257, 124,7,124,5,120,2,
118.4, 115,5, 114,0, 109,5, 103,3, 100,4, 67,0, 64,6, 510, 48,4, 46,4, 452, 44,6, 34,6,
34,3, 30,6, 29,3, 29,1, 28,2, 28,1, 25,2, 24,8. ESI-MS: m/z = 936,5 [M+H]".

Vi du 5: 4-(4—{[2-(2-ﬂ0-4-triﬂometylphenyl)-4,4-dimetylxyclohex—1-eny1]mety1}-
piperazin-1-yl)-N-({3 -nitro-4-[(tetrahydro-2 H-pyran-4-
ylmetyl)amino]phenyl}sulfonyl)—2-(1H—pyrolo[2,3-b]pyridin-S—yloxy)-benzamit
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N
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5-1
1) Pidu ché hop chét 5-¢
Tron hop chét 1-b (5,16 g), tetrakis(triphenylphotphin)paladi (0,17 g), KsPO4 (12,74

g), DMF (60 mL) va nuéc (60 mL) va khudy hdn hop trong 10 phit. Sau d6 bd sung
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axit 2-flo-4-triflometylphenylboronic (6,24 g), va phan Gng hon hgp & 100 °C trong 6
gi¢y trong moi truong khi Na dén khi phan @mg hoan thanh. Bb sung dung dich phan tng
voi dung dich 5 % khdi lugng NaHCO3 va 2 % khéi luong L-xystein trong nudc (30
mL) va etyl axetat (50 mL), khudy trong 0,5 gid va loc, tiép theo 1a tich chét 16ng. T4ch
pha nude bang etyl axetat (60 mL x 2). Két hop céc pha hiru co, rira bang dung dich
nude NaCl bio hoa, 1am khd trén Na,SO4 khan, loc, ¢d déc, va thuc hién sic ky cot dé

thu duoc hdp chét 5-¢ (1,8 g).
2) Didu ché hop chit 5-1

Hoan tan hop chit 5-¢ (1 g) va hop chit 1-i (2,12 g) trong metanol (20 mL), va
khudy dung dich. Sau d6 bd sung natri borohydrua (0,27 g), va khudy hdn hop trong 6
gir dén khi phén tng hoan thanh. B4 sung dung dich phan tng véi dung dich nudce
amoni clorua bdo hoa (10 mL) dé dap tit phan tmg, tach bang etyl axetat (20 mL x 2),
rtra bang dung dich nuée natri clorua bao hoa, 1am kho trén Na2SOs khan va loc. Co dac

dich loc va thyc hién sdc ky cot dé tao ra hop chét 5-1 (90 mg).

Hop chit 5-1: 'H NMR (500MHz, DMSO-d6), &: 11,71(s, 2H), 8,61(m, 1H). 8,57(d,
1H), 8,03(d, 1H), 7,80(dd, 1H), 7,66(d, 1H), 7,56(d, 1H), 7.51(dd, 3H), 7.35(m, 1H),
7.12(d, 1H), 6,73(dd, 1), 6,39(m, 1H), 6,29(d, 1H), 3,84(m, 3H), 3,55(d, 5H), 3,24(d,
611), 2,25(s, 2H), 1,98(m, 2H),1,88(m, 1H), 1,60(d, 2H), 1,47(m, 2H), 1.24(m, 4H),
0,95(d, 6H).

13C NMR (125MHz, DMSO0-d6),3: 163.9, 159,6, 158,7, 158,5, 158,1, 157,7, 154,0,
1479, 146,9, 145,9,135,6,134,3,133,2,132,5, 132,1, 130,0, 128,3,124,9,124,7,122,7,
122,1, 120,2, 118,2, 115,5, 114,1, 109,6, 103,5, 100,4, 67,0, 58.,6,50,8,48,4,45,7, 44,3,
34,5, 34,3, 30,6, 29,1, 28,6, 27,6, 25,1. ESI-MS: m/z = 920,6 [M+H]".

Vi du 6: 4-(4-{[2-(3 -flo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2/1 -pyran-4-
ylmetyl)amino]phenyl} sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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Tron hop chat 1-b (5,16 g), tetrakis(triphenylphotphin)paladi (0,17 g), KsPO4 (12,74
g), DMF (60 mL) va nuéc (60 mL) va khudy hdn hop trong 10 phit. Sau do bd sung

1) Pidu ché hop chét 6-¢

axit 3-flo-4-triflometylphenylboronic (6,24 g), va phan tng hdn hop & 100 °C trong 6
gidr trong moi truong khi N» dén khi phan tng hoan thanh. B6 sung dung dich phan tng
v6i dung dich 5 % khéi lugng NaHCO3 va 2 % khdi luwong L-xystein trong nude (30
mL) va etyl axetat (50 mL), khudy trong 0,5 git va loc, tiép theo 1a tach chét 16ng. T4ch
pha nudc bang etyl axetat (60 mL x 2). Két hop cac pha hitu co, rira bang dung dich
nuée NaCl bao hoa, 1am khd trén NaxSO4 khan, loc, co dac, va thuc hién sic ky cot dé

thu dugc hop chat 6-¢ (1,6 g).
2) Pidu ché hop chat 6-1

Hoan tan hop chét 6-c (1 g) va hop chit 1-i (2,12 g) trong metanol (20 mL), va
khudy dung dich. Sau d6 bd sung natri borohydrua (0,27 g), va khudy hdn hop trong 6
gior dén khi phan (mg hoan thanh. B sung dung dich phan tung véi dung dich nudce
amoni clorua bdo hoa (10 mL) dé dap tit phan (mg, tach bang etyl axetat (20 mL x 2),
rira bang dung dich nudc natri clorua bao hoa, lam kho trén Na;SO4khan va loc. Co dac
dich loc va thyce hién sdc ky cot dé tao ra hop chét 6-1 (150 mg).

Hop chét 6-1: '"H NMR (500MHz, DMSO-d6), 8: 11,72(s, 1H), 11,67(s, 1H), 8,61(m,
1H), 8,57(d, 1H), 8,04(d, 1H), 7,81(dd, 1H), 7.72(m, 1H), 7,52(dd, 3H), 7,24(d, 1H),
7,09(m, 2H), 6,72(dd, 1H), 6,39(m, 1H), 6,27(d, 1H), 3,87(m, 4H), 3,55(d, 2H), 3,37(d,
2H), 3,32(m, 4H), 2,27(d, 1H), 2,19(m, 2H), 2,09(s, 1H), 1,96(s, 2H), 1,89(m, 1H),
1,63(d, 2H), 1,50(m, 2H), 1,28(m, 4H), 0,98(d, 6H).

13C NMR (125MHz, DMS0-d6),5: 163,9, 158,8, 158,5, 158,2, 154,0, 149,2, 147,9,
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117,6,117,2,117.1, 115,5, 115,3, 109,6, 103.4, 100,4, 67,0, 58,3, 50,9, 48,4,46,4, 44,3,

345,343, 31,7, 30,6, 29,0, 28,2, 25,5, 25,1. ESI-MS: m/z = 920,6 [M+H]".

Vi du 7: (R)-4-(4-{[2-(2-clo-4-triﬂomety1pheny1)-4,4-dimety1xyclohex—I-enyl]metyl}-

piperazin-1-yl)-N-({3-nitro-4-[(1 ,A-dioxan-2-yl)metyl)amino]phenyl}sulfonyl)-2-(1H-

pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Diéu ché hop chét 7-d

Hoa tan hop chét 1-¢ (198,6 g) va 1-Boc-piperazin (175,5 g) trong acetonitril (800

mL), va khudy dung dich va lam mat t6i 0 °C. Sau do bd sung tr tr natri

triaxetoxyborohydrua (532,6 g), va khudy hdn hop & nhiét do phong trong 5 gid. Sau
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khi phan tmg hoan thanh, tach dung dich phan tin
mL). Thu pha hitu co, lam khd trén Na>SO4 khan, loc va cd dédc dé tao ra hop chét 7-d
(269,8 2).

2) Diéu ché hop chit 7-e

Trdn hop chéat 7-d (269,8 g), isopropanol (800 mL) va axit clohydric (36-38 % khéi
luong, 169 mL), va lam nong hdn hop dén 65 °C va phan tng trong 3 gid. Lam mat

dung dich phan tng 8 Kkét taa chit rén, loc va lam kho dé tao ra hop chét 7-e (151,2 g).

Hop chét 7-e: 'H NMR (500MHz, DMSO-d6), 8: 7,82(s, 1H), 7,68(d, 1H), 7.36(d,
1H), 7,10(dd, 1H), 2,98(s, 4H), 2,63(d, 2H), 2,23(m, 6H), 1,89(m, 2H), 1.43(s, 2H),
0,94(s, 6H).

3C NMR (125MHz, DMS0-d6), 6: 133,1, 132,6, 131,9, 130,9, 129,3, 128,6, 126,5,
125,7, 124.9, 124,6, 122,7, 60,2, 49,4, 44,7, 35,2, 29.4,284,27,1,252,21,4. ESI-MS:
m/z =387,1 [M+H]".

3) Diéu ché hop chét 7-g

Hoa tan NaH (21,1 g) trong THF (100 mL), va 1am mat dung dich dén -20 °C va
khudy trong 10 phat. Hoa tan tert-butyl 2-[(1H-pyrolo[2,3-b]pyridin-5-yl)oxy]-4-
bromobenzoat (hop chit 1-d, 128,3 g) trong THF (200 mL), va sau d6 bd sung tir tir
timg giot vao dung dich phéan mg, v6i nhiét d6 bén trong dugc duy tri dudi 0 °C. Sau
khi bd sung, khudy hdn hop trong 30 phit. Bd sung timg giot dung dich phan ng véi
dung dich TBSCI (64,7 g) trong THF (200 mL), v&i nhiét do bén trong dugc duy tri ot
khoang -10 °C, va phan tng trong 30 phut sau khi bd sung. Sau khi phan tmg hoan thanh,
tach dung dich phan img bang 500 mL natri bicacbonat bao hoa va etyl axetat. Thu pha
hitu co, 1am khd trén Na,SOs khan, loc, ¢d dac va tinh ché bing sdc ky cot dé tao ta hop
chit 7-f (150 ). ESI-MS: m/z = 503,1 [M+H]".

Tron hop chit 7-e (151,2 g), tert-butyl 2-[(1-tert-butyldimetylsilylpyrolo[2,3-
b]pyridin-5-yl)oxy]-4-bromobenzoat (hop chét 71, 197,1 2),
tris(dibenzylidenaxeton)dipaladi (2,7 g), [(4-(V, . N-dimetylamino)phenyl]di-zerz-
butylphotphin (1.6 g), natri tert-butoxit (187,4 g) va toluen (800 mL), va khudy hdn hop,

lam néng dén 100 °C va phan tmg trong 24 gi¢ trong mdi truong khi nito. Sau khi phan
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N
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{rmg hoan thanh, tdch dung dich phan tmg bang nudce (1 L) va etyl axetat (300 mL). Thu

pha hitu co, 1am kho trén NaxSO4 khan, loc va co dic dé tao ra 7-g (181,9 g).

Hop chét 7-g: 'H NMR (500MHz, DMSO-d6), 8: 7.95(s, 1H), 7.82(s, 1H), 7,65(t,
OH), 7,37(m, 4H), 6,76(d, 1H), 6,47(s, 1H), 3,14(s, 2H), 2,64(d, 1H), 2,55(d, 1H),
2.19(m, SH), 1,92(m, 2H), 1,42(t, 2H),1,31(t, 2H), 1,22(m, 9H),0,95(d, 6H), 0,84(s,
10H), 0,60(s, 6H).

13C NMR (125MHz, DMSO-d6), : 164,4, 156,8, 155,1, 150,3, 149,8, 146,2, 133.6,
133.4, 133.2,132,0,131,9, 131,5, 129,5, 129,0, 128.8, 126,4, 126,1, 124,4, 122.8, 1144,
113.8, 110,2, 106,8, 103,3, 80,1, 60,6, 52,6, 47,1,44,7,35,2,29.4,27,9,27,2, 26,7, 25.4,
19,0. ESI-MS: m/z = 809,4 [M+H]".

4) Didu ché hop chét 7-h

Lam néng hdn hop caa hop chét 7-g (181,9 g), toluen (1,8 L) va axit trifloaxetic
(107 mL) dén 45 °C va phan tng trong 5 git. C6 ddc dung dich phan tng, bd sung véi
etyl axetat (1,5 L), rira béng dung dich nuéc NaHCO; bdo hoa va dung dich nuéc natri
clorua bdo hoa, 1am kho trén natri sulfat khan, loc va c6 déc. Bb sung vao dich co ddc
toluen (1 L) va etyl aetat (200 mL), lam néng dé su lang trong dugc hoa tan, 1am lanh
@8 Kkét tiia chét rin, loc va lam khd dé tao ra hop chét 7-h (83,4 g).

Hop chit 7-h: "H NMR (500MHz, DMSO-d6), 8: 7,98(s, 1H), 7.82(s, 1H), 7.73(d,
1H), 7,64(d, 1H), 7,46(s, 1H), 7,40(s, 1H), 7,32(d, 1H), 6,73(d, 1H), 6,36(d, 1H), 6,34(s,
1H), 3,09(s, 4H), 2,64(d, 1H), 2,55(d, 1H), 2,19(m, 6H), 1,88(m, 2H), 1,42(m, 2H),
1,25(m, 2H), 0,95(m, 6H).

13C NMR (125MHz, DMSO-d6), 8: 166,3, 158,9, 155,1, 148.,9, 146,2, 145,3, 135,0,
133.8, 133,2, 132,0,131,9, 131,4, 129,5,129,2, 127,8, 126,4,124.9, 124,4, 122.7, 120,2,
116,6, 112,0, 109,5, 105,3, 100,2, 60,5, 55,3, 52,7, 47,0, 44,7, 35,2, 29.4, 27,2, 25.4.
ESI-MS: m/z = 639,2 [M+H]".

5) Dibu ché hop chit 7-k

Hoa tan 3-nitro-4-clobenzensulfonamit (0,64 g), (R)-(1,4-dioxan)-2-metylamin
hydroclorua (0,5 g) va N,N-diisopropyletylamin (1,5 8 g) trong axetonitril (10 mL), va
lam néng dung dich dén 85 °C va phan tng trong 6,5 gid. Lam mét dung dich phan ng
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6) Diéu ché hop chit 7-1

Tron hop chét 7-h (1 g) va diclometan (10 mL), va khudy hdn hop & nhiét 0 phong.
Sau d6 bd sung A4-dimetylaminopyridin (0,28 g) va 1-etyl-(3-
dimetylaminopropyl)cacbodiimit hydroclorua (0,44 g) va hoa tan bang cach khudy. BS
sung vao hdn hop thu duge hop chét 7-k (0,5 g) va trietylamin (0,44 g), va phan tng &
nhiét @ phong trong 3 gio. Rira dung dich phan ing lién tuc biang 5 % khéi luong axit
clohydric, dung dich nudc natri bicacbonat bdo hoa va dung dich nudc natri clorua bao
hoa, 1am kho trén NazSO4 khan, loc, ¢d dic va tinh ché bé“mg sic ky cot dé tao ra hop
chét 7-1 (0,8 g).

Hop chit 7-1: 'H NMR (500 MHz, DMSO-d6), 8: 11,66 (s, 1H), 11,37 (s, 1H), 8,59
(t, 1H), 8,57 (d, 1H), 8,05 (d, 1H), 7,88 (d, 1H), 7,83 (dd, 1H), 7,70 (d, 1H), 7,53 (4,
1H), 7,52 (m, 2H), 7,40 (m, 1H), 7,12 (d, 1H), 6,75 (dd, 1H), 6,40 (dd, 1H), 6.30 (d, 1H),
3.80 (m, 3H), 3,62 (m, 2H), 3,51 (m, 2H), 3,42 (m, 2H), 3,03 (m, 4H), 2,67 (d, 1H), 2,54
(d, 1H), 2,17 (m, 6H), 1,88 (dd, 2H), 1,42 (t, 2H), 0,97 (s, 6H).

13C NMR (125MHz, DMSO-db), 8: 164,0, 159.2, 159,0, 158,7, 158,4, 158,2, 154,0,
147.8, 146,9, 145,8,144,2,139,0, 135,5, 134,3, 132.,8,132,6, 131,7,130,1, 130,0, 128,3,
1282, 127,0, 125,1, 124,9, 124,4, 122,75, 120,3, 1183, 117,5, 115,7, 115,2, 114,2,
122.8, 109,7, 103,6, 100,4, 58,5, 45,2, 44,3, 43,8, 34,6, 29,2, 29,1, 27,1, 24,8. ESI-MS:
m/z =938,5 [M+H]".

Vi du &: (S)-4-(4-{[2-(2-clo-4-triﬂomety1phenyl)—4,4—dimety1xyclohex-1-eny1]mety1}-
piperazin-1-y1)-N-({3-nitro-4-[(1 .4-dioxan-2-yl)metyl)amino]phenyl}sulfonyl)-2-(1H-
pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Diéu ché hop chit 8-k

Hoa tan 3-nitro-4-flobenzensulfonamit (3,58 g), (S)-2-(aminometyl)-1,4-dioxan
hydroclorua (3,0 g) va N,N-diisopropyletylamin (9,47 g) trong axetonitril (50 mL), va
lam néng dung dich dén 85 °C va phan mg trong 5 gio. Lam mat dung dich phan tng ¢
nhiét d phong, dé qua dém, va loc trong chén khong dé tao ra hop chét 8-k (4,70 g).
ESI-MS: m/z =316.1 [M-H]-.

2) Diéu ché hop chét 8-1

Hop chét 8-1 thu duoc bang cach tham khao phuong phap diéu ché hop chét 7-1
trong bude 6) cua vi du 7, voi hop chit 7-k duoc thay thé bang hop chét 8-k.

Hop chét 8-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,66 (s, 1H), 11,37 (s, 1H), 8,59
(t, 1H), 8,57 (d, 1H), 8,04 (d, 1H), 7,89 (d, 1H), 7,84 (dd, 1H), 7,70 (d, 1H), 7,54 (d,
1H), 7,52 (m, 2H), 7,40 (m, 1H), 7,11 (d, 1H), 6,75 (dd, 1H), 6,40 (dd, 1H), 6,29 (d, 1H),
3.79 (m, 3H), 3,65 (m, 2H), 3,51 (m, 2H), 3,42 (m, 2H), 3,03 (m, 4H), 2,67 (d, 1H), 2,54
(d, 1H), 2,17 (m, 6H), 1,88 (dd, 2H), 1,42 (t, 2H), 0,96 (s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 164,0, 158,2, 154,0, 147,9, 146,9, 145.,9, 1443,
135,6, 134,3,132,9, 132,6, 131,8, 130,2, 130,0, 128,3, 128,2, 127,0,125,2,125,0, 122,38,
120,3, 118,3, 115,7, 114,1, 109,7, 103,6, 100,4, 73.4, 68,5, 66,4, 66,2, 58,6, 45,1, 44,4,
43,9, 34,6, 29,3, 29,1, 27,2, 24,8. ESI-MS: m/z = 939,4 [M+H]".

Vi du 9: 4-(4-{ [2-(2-clo-4-triﬂometylpheny1)-4,4-dimety1xyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3 -nitro-4-[((4-axetylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(14- _pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 9-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,56 g), [(4-axetylmocpholin-2-
yDmetyl]amin (0,48 g) va N,N-diisopropyletylamin (0,65 g) trong axetonitril (10 mL),
va lam nong dung dich dén 85 °C va phan tmg trong 5 gid. Lam mat dung dich phan
(g ¢ nhiét do phong, dé qua dém, va loc trong chén khong dé tao ra hop chét 9-k (1,2
g). ESI-MS: m/z =359,0 [M+H]".

2) Didu ché hop chét 9-1

Hop chat 9-1 thu duge bang cach tham khao phuong phéap didu ché hop chat 7-1
trong budce 6) cua vi du 7, voi hop chit 7-k dugc thay thé bang hop chét 9-k.

Hop chét 9-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,71(s, 2H), 8,63 (t, 1H), 8,57
(d, 1H), 8,04 (d, 1H), 7.89 (s, 1H), 7,84 (dd, 1H), 7,70 (d, 1H), 7.53 (d, 3H), 7,39 (m,
1H), 7,15 (d, 1H), 6,75 (d, 1H), 6,40 (s, 1H), 6,30 (s, 1H), 3,87(m, 3H), 3,68 (m, 2H),
3.60 (m, 3H), 3,48 (m, 2H), 3,40 (m, 2H), 3,30 (m, 2H), 3,18 (m, 1H), 3,02 (m, 2H),
2,29 (m, 1H), 2,19(m, 1H), 1,96 (d, 2H), 1,49 (t, 2H), 1,24 (m, 1H), 0,97 (s, 9H).

13C NMR (125 MHz, DMSO-d6), 8: 169,1, 164,0, 158,9, 158,6, 158,2, 154,0, 147.9,
146,9, 145.9, 144,2, 135,5, 134,3, 132,8, 132,6, 131,7, 1302, 128,3,128,2, 127,0, 1252,
124,9, 122.8, 120,3, 1183, 117,4, 1158, 115,1, 114,2, 109,7, 103,6, 100.4, 73,8, 66,4,
58,5, 48.5, 46,0, 45,1, 44,9, 44,3, 43,8, 34,6, 29,3, 29,1, 27,2, 24,8, 21,6, 21,6 ESI-MS:
m/z =979,3 [M+H]".

Vi du 10: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyljmetyl}-
piperazin-1-yl)-N-({3 -nitro-4-[((4-isobutyrylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-Z—(1H—pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chat 10-k

Hoa tan 3-nitro-4-flobenzensulfonamit (1,48 g), [(4-isobutyrylmocpholin-2-
yl)metyl]amin (1,5 g) va N,N-diisopropyletylamin (2,2 g) trong axetonitril (10 mL), va
lam nong dung dich dén 85 °C va phan tmg trong 5 gid. Lam mét dung dich phén tng &
nhiét do phong, dé qua dém, va loc trong chan khong @2 tao ra hop chat 10-k (1,8 g).
ESI-MS: m/z = 387,0 [M+H]".

2) Diéu ché hop chat 10-1

Hop chéit 10-1 thu dugc bang cach tham khao phuong phap diéu ché hop chit 7-1
trong budce 6) cua vi du 7, véi hop chit 7-k duoc thay thé bing hop chat 10-k.

Hop chét 10-1: 'H NMR(500 MHz, DMSO-d6), &: 11,71 (s, 2H), 8,64 (t, 1H), 8,58
(s, 1H), 8,04 (d, 1H), 7,89 (s, 1H), 7,84 (t, 1H), 7,70 (d, 1H), 7,53 (d, 3H), 740 (d, 1H),
7.16 (t, 1H), 6,75 (d, 1H), 6,40 (s, 1H), 6,30 (s, 1H), 4,36 (m, 1H), 3,86 (m, 2H), 3,58
(m, 4H), 3,47 (t, 2H), 3,39 (m, 2H), 3,19 (m, 1H), 3,02 (m, 2H), 2,87 (m, 2H), 2,71 (m,
1H), 2,57 (m, 1H), 2,29 (m, 1H), 2,20 (m, 1H), 1,96 (s, 2H), 1,49 (m, 2H), 1,24 (m, 1H),
0,97 (s, 12H).

13C NMR (125 MHz, DMSO0-d6), 3: 175,2, 164,0, 158.8, 158,6, 158,2, 154,0, 147.9,
146,9, 145,9, 144,2,135,6,134,3,132,8,132,6, 131,8, 130,2, 130,0, 128,3,128,2, 127,0,
125.2,124,9, 122,8,120,3,118,3,117,9, 115,8, 115,6, 114.1, 109,7, 103,6, 100,4, 74,2,
74,0, 66,6, 58,5, 47,8, 45,2, 45,1, 44,3, 44,1, 34,6, 29,5, 29.3, 29,1, 27,2, 24,8, 20,0,
19,5.ESI-MS: m/z =1007,3 [M+H]".

Vi du 11: 4-(4-{[2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1 -enyl|metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(R)-(4-metoxyaxetylmocpholin-2-
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yDmetyl)amino]phenyl} sulfony!)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit

1) Bidu ché hop chét 11-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,36 g), (R)-2-(aminometyl)-4-
metoxyaxetylmocpholin hydroclorua (0,45 g) va N,N-diisopropyletylamin (0,97 g)
trong axetonitril (20 mL), va 1am néng dung dich dén 85 °C va phan tng trong 5 gio.
Lam mét dung dich phan tmg ¢ nhiét 4o phong, dé qua dém, va loc trong chan khong dé
tao ra hop chit 11-k (0,39 g). ESI-MS: m/z = 387.1 [M-H]".

2) Didu ché hop chat 11-1

Hop chét 11-1 thu duoc biang cach tham khao phuwong phép didu ché hop chat 7-1
trong budc 6) cta vi du 7, voi hop chét 7-k dugc thay thé bang hop chét 11-k.

Hop chét 11-1: 'H NMR(500 MHz, DMSO0-d6), 6:11,72 (s, 2H), 8,64 (m, 1H), 8,57
(d, 1H), 8,04 (d, 1H), 7,89 (d, 1H), 7,84 (dd, 1H), 7,70 (d, 1H), 7,54 (d, 1H), 7,52 (m,
2H), 7,38 (m, 1H), 7,21 (d, 1H), 6,75 (dd, 1H), 6,38 (dd, 1H), 6,29 (d, 1H), 3,47 (m, 3H),
3,42 (m, 1H), 3,27 (m, 5H), 2,27 (m, 3H), 2,21 (m, 1H), 2,01 (m, 2H), 1,98 (d, 2H), 1,48
(t, 3H), 1,24 (m, 7H), 0,97 (s, 9H).

ESI-MS: m/z = 1010,4 [M+H]".

Vi du 12: 4-(4-{[2-(2-clo-4-triﬂomety1phenyl)—4,4-dimety1xyclohex-1-eny1]mety1}-
piperazin-l-yl)-N—({3-nitro-4-[((4-metylsulfonylmocpholin—2-
yl)metyl)amino]phenyl}sulfonyl)—2-(1H—pyrolo[2,3-b]pyridin—S-yloxy)-benzamit
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1) Biéu ché hop chat 12-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,66 g), [(4-metylsulfonylmocpholin-2-
ylmetyl]amin (0,7 g) va N,N-diisopropyletylamin (0,97 g) trong axetonitril (10 mL), va
lam néng dung dich dén 85 °C va phén ting trong 5 gid. Lam mét dung dich phéan tng o
nhiét do phong, dé qua dém, va loc trong chén khong 8 tao ra hop chét 12-k (1,2 g).
ESI-MS: m/z = 395,0 [M+H]".

2) Didu ché hop chit 12-1

Hop chét 12-1 thu dugc bang cich tham khao phuong phép diéu ché hop chat 7-1
trong budce 6) clia vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 12-k.

Hop chit 12-1: "H NMR(500 MHz, DMSO-d6), 3: 11,71 (s, 2H), 8,64 (t, 1H), 8,58
(d, 1H), 8,05 (d, 1H), 7,89 (s, 1H), 7,84 (d, 1H), 7.70 (d, 1H), 7,54 (d, 3H), 7.39 (d, 1H),
7.17 (d, 1H), 6,75 (d, 1H), 6,40 (s, 1H), 6,30 (s, 1H), 3,99 (d, 1H), 3,79 (d, 2H), 3,63 (m,
5H), 3,50 (m, 1H), 3,38 (m, 3H), 2,92 (s, 3H), 2,86 (m, 2H), 2,70 (m, 2H), 2,29 (m, 1H),
2.19 (m, 1H), 1,96 (s, 3H), 1,50 (m, 2H), 1,24 (m, 1H), 0,97 (s, 6HD).

13C NMR (125 MHz, DMSO-d6), &: 164,0, 158,9, 158,6, 158,3, 154,0, 147,8, 146,9,
145,9, 144,2,139,0, 135,6, 134,3,132,8, 132,6, 131,8,130.3, 128.3, 128,2,127,0,125,2,
1244, 122,8, 120,3, 118,3, 117,6, 115,8, 115,2, 114,1, 109,7, 103,6, 100,4, 73,7, 66,0,
58,5, 47,8, 45,4, 45,2, 45,0, 44,3, 34,6, 34,3,29,3, 29,3, 29,1, 27,2, 24.8.

ESI-MS: m/z =1015,3 [M+H]".

Vi du 13: 4-(4-{ [2-(2-clo-4-triﬂometylpheny1)-4,4-dimetylxyclohex— 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2H -pyran-3-
ylmetyl)amino]phenyl}sulfonyl)-2-( 1 H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chat 13-k

Hoa tan 3-nitro-4-clobenzensulfonamit (1,0 g), 3-aminometyl tetrahydropyran
hydroclorua (0,77 g) va N,N-diisopropyletylamin (2,18 g) trong axetonitril (20 mL), va
lam néng dung dich dén 85 °C va phan ting trong 5 gio. Lam mét dung dich phan mg ¢
nhiét do phong, dé qua dém, va lgc trong chan khong & tao ra hop chét 13-k (1,3 g).
ESI-MS: m/z=314,1 [M-HJ".

2) Pidu ché hop chat 13-1

Hop chit 13-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) cta vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 13-k.

Hop chat 13-1: TH NMR(500 MHz, DMSO-d6), &: 11,71 (s, 1H), 11,69 (s, 1H), 8,59
(t, TH), 8,57 (d, 1H), 8,05 (d, 1H), 7,88 (d, 1H), 7.82 (dd, 1H), 7.70 (d, 1H). 7.55 (4,
1H), 7,52 (m, 2H), 7,39 (m, 1H), 7,10 (d, 1H), 6,75 (dd, 1H), 6,40 (dd, 1H), 6,30 (d, 1H),
3.79 (m, 1H), 3,72 (m, 25), 3,59 (m, 1H), 3,33 (m, 5H), 3,18 (m, 2H), 3,05 (m, 4H),
2,28 (m, 1H), 2,20 (m, 1H), 2,08 (m, 1H), 1,96 (d, 3H), 1,62 (m, 1H), 1,49 (t, 3HD), 1,24
(m, 2H), 0,97 (s, 6H).

13C NMR (125 MHz, DMSO0-d6), 8: 158,2, 154,0, 147,8, 146,9, 145.9, 144,2, 139,0,
135,6, 134,3, 132,8,132,6, 131,7, 130,2, 130,1, 130,0, 128,3, 127,0, 124,9, 124,8, 124 4,
122.8, 120,3, 118,3, 117,6, 115,5, 115,3, 114,2, 109,7, 103,6, 100,4, 70,5, 68,0, 58,5,
45,1,44,9,44,3,35,3,34,6,29,3,29,1,27,2, 27,1, 25,0, 24,8.

ESI-MS: m/z = 937,4 [M+H]".

Vi du 14: 4-(4—{[2-(2-clo-4-triﬂometylpheny1)-4,4—dimetylxyclohex—l—enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(4-tetrahydro-2H-pyran-2-
ylmetyl)amino]phenyl}sulfonyl)-Z—(IH-pyrolo[2,3-b]pyridin—S—yloxy)-benzamit
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1) Pidu ché hop chat 14-k

- Hoatan 3-nitro-4-clobenzensulfonamit (1,2 g), 2-aminomety! tetrahydropyran (0,7
g) va N,N-diisopropyletylamin (1,64 g) trong axetonitril (10 mL), va 1am nong dung
dich dén 85 °C va phan (mg trong 8 gio. Lam mat dung dich phan Umg & nhiét 46 phong,
dé qua dém, va loc trong chan khong dé tao ra hop chat 14-k (1,92 g). ESI-MS: m/z =
316,0 [M+H]".

2) Diéu ché hop chét 14-1

Hop chét 14-1 thu dugc bing cach tham khao phuong phap didu ché hop chit 7-1
trong bude 6) cta vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 14-k.

Hop chit 14-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,72 (s, 2H), 8,62 (t, 1H), 8,57
(d, TH), 8,05 (d, 1H), 7,89 (s, 1H), 7,83 (d, 1H), 7,70 (d, 1H), 7,54 (d, 3H), 7,39 (d, 1H),
7.1 (d, 1H), 6,75 (d, 1H), 6,40 (s, 1H), 6,30 (s, 1H), 3,92 (d, 1H), 3,56 (t, 2H), 3.48 (m,
1H), 3,37 (m, SH), 2,85 (m, 4H), 2,23 (m, 1H), 2,20 (m, 1H), 1,96 (s, 2H), 1,80 (m, 1H),
1,65 (d, 1H), 1,50 (m, SH), 1,28 (m, 2H), 0,97 (d, 6H).

13C NMR (125 MHz, DMSO-d6), 3: 164,0, 158.9, 158,06, 158,2,154,0,147.9, 146,9,
145.9, 144,2,139,0, 135,6, 134,3,132,8,132,6, 131,8, 130,2, 130,0, 128,3,128,2, 127,0,
125,0, 124.,4, 122,8, 120,3, 118,3, 115,8, 114,2, 109.7, 103,6, 100,4, 75,6, 68,0, 58,5,
479,452, 44,3,34,6,29,3,29,2,29,1,27,2, 26,0, 24,8, 22.9.

ESI-MS: m/z =936,4 [M+H]".

Vi du 15: 4-(4-{ [2-(2-clo-4-triﬂomety1phenyl)—4,4-dimety1xyclohex- 1-enyljmetyl}-
piperazin-1-y1)-N-({3-nitro-4-[(1 -(metylsulfonyl)piperidin-3-
yl)metyl)amino]phenyl}sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Piéu ché hop chit 15-k

Hoa tan  3-nitro-4-flobenzensulfonamit (1,57  g),  3-aminometyl-1-
metylsulfonylpiperidin (1,65 g) va N,N-diisopropyletylamin (2,31 g) trong axetonitril
(10 mL), va 1am néng dung dich dén 85 °C va phan (mg trong 6 gio. Lam mat dung dich
phén tng ¢ nhiét do phong, dé qua dém, va loc trong chan khong @2 tao ra hop chét 15-
k (2,40 g). ESI-MS: m/z = 393,1 [M+H]".

2) Pidu ché hop chit 15-1

Hop chét 15-1 thu duoc bing cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) ctia vi du 7, véi hop chét 7-k duoc thay thé bang hop chét 15-k.

Hop chét 15-1: "H NMR(500 MHz, DMSO-d6), 3: 11,72 (d, 2H), 8,64 (t, 1H), 8,58
(s, TH), 8,05 (s, 1H), 7,89 (s, 1H), 7,84 (d, 1H), 7.70 (d, 1H), 7,54 (¢, 3H), 7.39 (d, 1H),
7.15 (d, 1H), 6,75 (d, 1H), 6,41 (s, 1H), 6,29 (s, 1H), 3,54 (d, 2H), 3,36 (m, 6H), 2.85 (s,
ATD), 2,76 (t, 2H), 2,59 (t, 1H), 2,29 (m, 1H), 2,19 (m, 1H), 1,96 (s, 4H), 1,79 (m, 2H),
1,49 (m, 4H), 1,24 (m, 3H), 0,97 (d, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 164,0, 158,8, 158,2, 154,0, 147,38, 146,9, 145,9,
144,2,135,6, 134,4,132,8,132,6, 131,8,130,2, 128,3, 127,0, 125,0, 122,8,120,3,118,3,
115,6, 114,1, 109,7, 103,5, 100,4, 58,5, 49,3, 46,4, 45,7, 45,2, 44.4, 35,0, 34,6, 34,5,
29.3,29,1,27,4,27,2, 24,8, 24,1.

ESI-MS: m/z =1013,3 [M+H]*.

Vi du 16: 4-(4-{ [2-(2-c10-4-triﬂometylphenyl)-4,4-dimetylxyclohex— 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(2-(4-axetylmocpholin-2-
yl)etyl)amino]phenyl} sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Biéu ché hop chat 16-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,13 g), 2-aminoetyl-4-axetylmocpholin (2
g) va N,N-diisopropyletylamin (3,13 g) trong axetonitril (10 mL), va 1am néng dung
dich dén 85 °C va phan g trong 6 gio. Lam méat dung dich phan tmg & nhiét do phong,
dé qua dém, va lgc trong chan khong dé tao ra hop chit 16-k (3,40 g). ESI-MS: m/z =
373,1 [M+H]".

2) Piéu ché hop chat 16-1

Hop chét 16-1 thu duoc bang cach tham khao phuong phap didu ché hop chat 7-1
trong bude 6) cua vi du 7, voi hop chit 7-k dugc thay thé bang hop chét 16-k.

Hop chat 16-1: 'H NMR(500 MHz, DMSO-d6), &: 11,70(s, 2H), 8,78(s, 1H), 8,57(s,
1H), 8,04(s, 1H), 7,82(m, 2H), 7,69(d, 1H), 7,52(s, 1H), 7.44(m, 2H), 7,38(d, 1H),
7,23(m, 1H), 6,75(d, 1H), 6,39(s, 1H), 6,29(s, 1H), 4,87(m, 2H), 3,89(d, 2H), 3,43(m,
8H), 3,03(m, 4H), 2,90(m, 2H), 2,67(m, 2H), 2,20(m, 4H), 1,96(m, 3H), 1,47(m, 2H),
1,24(m, 1H), 0,96(s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 168,9, 163,9, 163.5, 153.9, 147,6, 145,9, 135,5,
134,4,133,2, 132,8,131,7,130,1, 129,6, 128,3, 127.5, 124,9, 120,2, 115,2,109,3, 100,4,
74,3, 66,6, 66,4, 58,5,49,8,50,4,45,7,45,3,44,2,41,2,34,6,31,6, 3 1,4,29,3,29,1,27,2,
24.8,21,6. ESI-MS: m/z =993,3 [M+H]".

Vi du 17: 4-(4-{[2-(2-clo-4—triﬂometylpheny1)-4,4-dimety1xyclohex—1-eny1]mety1}—
piperazin-1-y1)-N-({3-nitro-4-[(3-(1 -metylpiperidin-4-
yl)propyl)amino]phenyl}sulfonyl)-Z-(1H-pyrolo[2,3-b]pyridin—S-yloxy)—benzamit
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1) Didu ché hop chét 17-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,34 g), 4-aminopropyl-1-metylpiperidin (2
g) va N,N-diisopropyletylamin (3,56 g) trong axetonitril (10 mL), va lam nong dung
dich dén 85 °C va phan mg trong 6 gio. Lam mat dung dich phan ing & nhiét do phong,
dé qua dém, va lgc trong chan khong 2 tao ra hop chat 17-k (3,56 g). ESI-MS: m/z =
357,2 [M+H]".

2) Pidu ché hop chat 17-1

Hop chit 17-1 thu dugc bang cach tham khao phuong phap diéu ché hop chit 7-1
trong budc 6) cua vi du 7, véi hop chit 7-k duoc thay thé bang hop chét 17-k.

Hop chét 17-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,54 (s, 2H), 8,43 (s, 1H), 8,30
(t, 1H), 8,19 (s, 1H), 7,94 (s, 1H), 7.82 (s, 1H), 7,67 (t, 2H), 7,58 (d, 1H), 7,33 (m, 2H),
6.82 (d, 1H), 6,63 (d, 1H), 6,31 (s, 1H), 6,24 (s, 1H), 3,34 (m, 3H), 2,98 (m, 6H), 2,75
(t, 2H), 2,65 (d, 1H), 2,54 (s, 1H), 2,20 (m, 6H), 1,90 (t, 4H), 1,56 (s, 3H), 1,35 (m, 4H),
1,23 (s, 1H), 1,17 (t, 3H), 0,96 (d, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 169,2, 164,0, 156,9, 1534, 149,3, 146,2, 145,2,
135,3, 135,1,133,2, 132,5,132,0, 131,5, 129,8, 129,5, 129,2, 127.5, 126,5,126,2,125,0,
124,4,122,8,121,5,120,1, 116,6, 114,1, 109,7, 105,8, 100,1, 60,6, 52,8,51,4,51,3,47,7,
44.7,35,3,34,3,31,3,29,4, 293,273,254, 9,8.

ESI-MS: m/z = 977,6 [M+H]".

Vi du 18: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1 -enyl|metyl}-
piperazin-1-y1)-N-({3-nitro-4-[(2-(1 -metylpiperidin-4-yl)etyl)amino]phenyl}sulfonyl)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 18-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,58 g), 4-aminoetyl-1-metylpiperidin (2 g)
va N,N-diisopropyletylamin (3,78 g) trong axetonitril (10 mL), va lam néng dung dich
dén 85 °C va phén tng trong 6 gid. Lam mat dung dich phan tng ¢ nhiét do phong, dé
qua dém, va loc trong chén khong dé tao ra hop chit 18-k (3,68 g). ESI-MS: m/z =343, 1
[M+H]".

2) Diéu ché hop chét 18-1

Hop chat 18-1 thu dugc bang cach tham khéo phwong phap diéu ché hop chét 7-1
trong bude 6) cua vi du 7, voi hop chit 7-k duoc thay thé bang hop chét 18-k.

Hop chat 18-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,72 (d, 2H), 8,58 (s, 2H), 8,04
(s, 1H), 7,88 (s, LH), 7,84 (d, 1H), 770 (d, 1H), 7,53 (m, 3H), 7,40 (d, 1H), 7,08 (d, 1H),
6.75 (d, 1H), 6,40 (s, 1H), 6,29 (s, 1H), 3,56 (d, 1H), 3,42 (m, 6H), 3,10 (m, 1), 2,91
(m, 3H), 2,77 (m, 4H), 2,21 (m, 2H), 1,94 (d, 4H). 1,53 (m, 4H), 1,36 (m, 2H), 1,24 (m,
2H), 0,97 (d, 9H).

13C NMR (125 MHz, DMSO-d6), : 164,0, 158,9, 158,6,158,2, 154,0, 147,6, 146,9,
145.9, 1443, 135,6, 1344, 132,9, 132,5, 131,8, 130,1, 128,3,125,0, 124.8, 120,3, 118.3,
115.6, 115,4, 1142, 109,7, 103,6, 100,4, 58,5, 53,9, 45,2, 44,3, 43,1, 34,6, 34,3, 30.8,
29.4,29.3,29,1, 28,0, 24,8. ESI-MS: m/z = 963,8 [M+H]".

Vi du 19: 4-(4-{ [2-(2-c10-4-triﬂomety1phenyl)-4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[(2-(1 —etylpiperidin-4-yl)etyl)amino]phenyl} sulfonyl)-2-
(1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Diéu ché hop chat 19-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,34 g), 4-aminoetyl-1-etylpiperidin (2 g)
va N,N-diisopropyletylamin (3,43 g) trong axetonitril (10 mL), va lam néng dung dich
dn 85 °C va phan (g trong 6 gid. Lam mat dung dich phan tmg ¢ nhiét do phong, aé
qua dém, va loc trong chén khong dé tao ra hop chit 19-k (3,35 g). ESI-MS: m/z =357,2
[M+H]".

2) Didu ché hop chit 19-1

Hop chét 19-1 thu dugc bang cach tham khao phuong phap diéu ché hop chit 7-1
trong budce 6) cua vi du 7, voi hop chét 7-k dugc thay thé bang hop chét 19-k.

Hop cht 19-1: "H NMR(500 MHz, DMSO-d6), : 11,61 (s, 1H), 11,57 (s, 1H), 8,45
(s, 1H), 8,37 (t, 1H), 8,17 (s, 1H), 7,96 (s, 1H), 7,82 (s, 1H), 7,70 (d, 1H), 7,65 (d. 1H),
7,55 (d, 1H), 7,36 (s, 1H), 7,33 (d, 1H), 6,87 (d, 1H), 6,64 (d. 1H), 6,33 (s, 1H), 6,23 (s,
1H). 3,31 (m, 3H), 3,01 (s, 6H), 2,81 (t, 1H), 2,66 (m, 3H), 2,54 (s, 1H), 2,15 (m, 5H),
1,90 (d, 2H), 1,81 (d, 2H), 1,59 (m, 1H), 1,43 (m, 2H), 1,27 (m, 8H), 0,95 (d, 6H).

13C NMR (125 MHz, DMSO0-d6), 3: 168,1, 157.2, 153,8, 148,7, 146,6, 146,2, 145,3,
135.4,135,0, 133,2, 132,5, 132,0, 131,5, 129,7, 129.5, 127.7,126,6,126,5,125,0, 124,7,
124,5,122.8,120,1, 117,0, 114,3, 109,6, 105,1, 100,2, 53,8, 52,8, 47,6,44,7,43,1,42.3,
35,3,32,6,31,8,31,6,30,3,29,4,29,2,27,3, 25.7,25,4,22,6, 14,4 ESI-MS: m/z=977,7
[M+H]".

Vi du 20: 4-(4—{[2—(2-010-4-triﬂometylphenyl)-4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin—1-yl)-N—({3-nitro-4-[(2-(1-(2-ﬂoety1)piperidin—4-
yl)etyl)amino]phenyl}sulfonyl)—2-(1H—pyr010[2,3-b]pyridin—S—yloxy)-benzamit
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1) Didu ché hop chét 20-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,11 g), 4-aminoetyl-1-(2-floetyl)piperidin
(2 g) va N,N-diisopropyletylamin (3,09 g) trong axetonitril (10 mL), va lam néng dung
dich dén 85 °C va phan (mg trong 6 gio. Lam mat dung dich phan Gmg & nhiét do phong,
dé qua dm, va loc trong chan khong dé tao ra hop chit 20-k (3,29 g). ESI-MS: m/z =
375,1 [M+H]".

2) Didu ché hop chét 20-1

Hop chét 20-1 thu dugc bang cach tham khao phwong phép diéu ché hop chat 7-1
trong bude 6) cta vi du 7, voi hop chéit 7-k dugc thay thé bang hop chét 20-k.

Hop chét 20-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,62 (s, 2H), 8,51 (s, 1H), 8,43
(t, 1H), 8,16 (s, 1H), 8,00 (s, 1H), 7,82 (s, 1H), 7,76 (d, 1H), 7,65 (d, 1H), 7,52 (d, 1H),
7,47 (s, 1H), 7,33 (d, 1H), 6,95 (d, 1H), 6,66 (d, 1H), 6,36 (s, 1H), 6,21 (s, 1H), 4,69 (s,
1H), 4,60 (s, 1H), 3,39 (m, 2H), 3,12 (d, 2H), 3,03 (s, 3H), 2,98 (s, 1H), 2,92 (s, 1H),
2,64 (d, 1H), 2,54 (s, 1H), 2,42 (t, 2H), 2,15 (m, 6H), 1,89 (d, 2H), 1,78 (d, 2H), 1,56
(m, 2H), 1,43 (m, 3H), 1,29 (m, 3H), 0,96 (d, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 163,6, 157,7, 1544, 148,0, 147,0, 146,2, 145,6,
135,6, 134,8,133,2,132,5, 132,0, 131,4,129,9, 129,5, 129,3, 128 2, 127,9,127,3,126,5,
124,9, 124,4, 122.8, 120,2, 117,6, 116,7, 114,7, 1094, 104,1, 100,3, 81,6, 80,2, 60,5,
57.4,57,3,53,3,52,7,47,3,44,7,35,3,34,7,32,2,30,7,29,4,25,4. ESI-MS: m/z=995.,4
[M+H]".
Vi du 21I: 4-(4-{[2-(2-010-4-triﬂometylphenyl)-4,4-dimety1xyclohex-l-enyl]metyl}-
piperazin-l-yl)-N—({3-nitro-4-[(2-(4-(metylsulfonyl)mocpholin-2-
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1) Didu ché hop chat 21-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,2 g), 2-aminoetyl-4-
metylsulfonylmocpholin (2,52 g) va N,N-diisopropyletylamin (3,26 g) trong axetonitril
(10 mL), va lam nong dung dich dén 85 °C va phan tmg trong 6 gio. Lam mét dung dich
phan tmg & nhiét 46 phong, dé qua dém, cd dic va lam kho 2 tao ra hop chét 21-k (3,52
g). ESI-MS: m/z = 409,1 [M+H]".

2) Pidu ché hop chat 21-1

Hop chét 21-1 thu duoc bang cach tham khao phwong phép didu ché hop chat 7-1
trong budc 6) cta vi du 7, v6i hop chét 7-k dugc thay thé bang hop chét 21-k.

Hop chét 21-1: 'H NMR(500 MHz, DMSO-d6), 3: 11,72(s, 2H), 8,59(d. 1H), 8,18(d,
1H1). 8,04(d, 1H), 7,89(m, 2H), 7,69(dd, 1H), 7.56(d, 1H), 7,52(m, 2H), 7,40(m, 1H),
7.27(m, 1H), 6,75(d, 1H), 6,40(m, 1H), 6,30(m, 1H), 4,00(m, 3H), 3,67(m, 1H), 3,59(m,
3H), 3,46(m, 1H), 3,35(m, SH), 3,15(m, 3H), 2.28(m, 3H), 2,05(m, SH), 1,84(m, 1H),
1,71(m, 1H), 1,60(m, 1H), 1,49(m, 2H), 1,24(m, 1H), 0,96(s, 6H).

13C NMR (125 MHz, DMSO-d6), 3: 164.0, 158.2, 154,0, 146,9, 146,6, 145.9, 1442,
139,0, 135,6, 134,5, 132,9, 132,5, 131,8, 130,6, 130,0, 128.3, 128,2,127,0, 125,7, 124.9,
124,5,122.,8,120,3,118,3, 115,6, 114,2, 109,7, 103.6, 100,5, 66,0, 62,1, 58,5, 58,5, 48,0,
47,9, 45,2, 44,3, 34,6, 29,3, 29,2, 29,1, 27.9, 27,5, 27,1, 24,8 ESI-MS: m/z =1029,4
[M+H]".

Vi du 22: 4-(4-{[2-(2-clo-4-triﬂomety1phenyl)-4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(2-(4-isobutyrylmocpholin-2-
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1) Didu ché hop chat 22-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,2 g), 2-aminoetyl-4-isobutyrylmocpholin
(2,42 g) va N,N-diisopropyletylamin (3,26 g) trong axetonitril (10 mL), va lam néng
dung dich dén 85 °C va phan tmg trong 6 gid. Lam mét dung dich phan g & nhiét o
phong, @& qua dém, cb dic va 1am kho dé tao ra hop chét 22-k (3,42 g). ESI-MS: m/z =
401,1 [M+H]".

2) Didu ché hop chat 22-1

Hop chat 22-1 thu dugce bing cach tham khao phwong phap didu ché hop chat 7-1
trong budce 6) cua vi du 7, voi hop chét 7-k dugc thay thé bang hop chét 22-k.

Hop chét 22-1: 'TH NMR(500 MHz, DMSO-d6), &: 11,69(s, 2H), 8,79(s, 1H), 8,58(s,
1H), 8,05(s, 1H), 7,82(m, 2H), 7,65(d, 1H), 7.55(s, 1H), 7,50(m, 2H), 7,33(d, 1H),
7,06(m, 1H), 6,69(d, 1H), 6,39(s, 1H), 6,20(s, 1H), 3,89(d, 2H), 3,42(m, 8H), 3,17(m,
4T, 2.88(m, 2H), 2,66(m, 2H), 2,22(m, 4H), 1,92(m, 3H), 1,42(m, 2H), 1,23(m, 1H),
0,96(s, 12H).

13C NMR (125 MHz, DMSO-d6), §: 174,9, 163,9, 163,5, 158,3, 155,0, 147,6, 1469,
145.9,135,7, 134,4,133,2,132,6, 131,9,130,1, 129,6, 129,3, 128,2, 126,5, 124,9,124.5,
122.8,120,2,118,3, 115,2,112,8, 109,3, 102,8, 100,4, 74,5, 74,4, 66,6, 66,4, 60,3, 52,4,
49.8,46,7,46,0,45,3,44,8,41,5,35,2,31,6,31,4,29,4,29.2,27.3,25,3, 20,1, 19,5.ESI-
MS: m/z=1021,4 [M+H]".

Vi du 23: 4-(4-{[2-(2-clo-4-triﬂometylphenyl)-4,4-dimetylxyclohex—1-eny1]mety1}-
piperazin-1-yl)-N-({3-nitro-4-[(1 -isobutyrylpiperidin-4-
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1) Bidu ché hop chat 23-k

Hoa  tan  3-nitro-4-flobenzensulfonamit (1,99  g),  4-aminometyl-1-
isobutyrylpiperidin (2,0 g) va N,N-diisopropyletylamin (2,91 g) trong axetonitril (10
mL), va 1am néng dung dich dén 85 °C va phan (ng trong 6 gid. Lam mat dung dich
phan mg ¢ nhiét do phong, dé qua dém, ¢ ddc va lam kho dé tao ra hop chit 23-k (3,24
g). ESI-MS: m/z = 385,2 [M+H]".

2) Pidu ché hop chat 23-1

Hop chét 23-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) cta vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 23-k.

Hop chét 23-1: "HNMR(500 MHz, DMSO-d6), &: 11,73(s, 1H), 11,68(s, 1H), 8,64(t,
1H), 8,58(s, 1H), 8,05(s, 1H), 7,89(s, 1H), 7,82(d, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(d,
1H), 7,14(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 4,42(d, 1H), 3,96(d, 2H), 3,74(m,
1H), 3,58(d, 1H), 3,40(d, 1H), 3,32(t, 4H), 2,98(t, 3H), 2,86(m, 2H), 2,47(s, 1H), 2,29(m,
1H), 2,20(m, 1H), 1,93(m, 4H), 1,74(m, 2H), 1,49(m, 2H), 1,24(m, 1H), 1,14(m, 1H),
0,97(s, 12H).

13C NMR (125 MHz, DMS0-d6), §: 174,5, 164,0, 159,2, 158,9, 158,6, 154.0, 147,9,
146,9, 145,9, 144,2,139,0, 135,6, 134,3,132,8, 132,6, 131,7, 130,2, 130,1, 130,0, 128,3,
127,0, 1248, 124,4,122,8,120,3, 118,4,117,5,115,6, 115,2, 114,2, 109,7,103,5,100.4,
58.5,48,0,45,2,45,0,44,3,41,4,35,5,34,6,30,7,29,7,29.5,29,3, 29,1, 27,2,24,8, 20,0,
19,9. ESI-MS: m/z = 1005,4 [M+H]".

Vi du 24: 4-(4-{[2-(2=clo—4-triﬂometylphenyl)—4,4-dimetylxyclohex-l-enyl]metyl}-
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1) Didu ché hop chét 24-k

Hoa tan 3-nitro-4-flobenzensulfonamit (2,54 g), 3-aminometyl-4-etylmocpholin
(2.0 g) va N,N-diisopropyletylamin (3,72 g) trong axetonitril (10 mL), va 1am nong dung
dich dén 85 °C va phan tng trong 6 gi¢. Lam mat dung dich phan mg & nhiét do phong,
& qua dém, o ddc va 1am kho @ tao ra hop chat 24-k (3,51 g). ESI-MS: m/z = 345.1
[M+H]".

2) Didu ché hop chat 24-1

Hop chét 24-1 thu duogc bang cach tham khao phuong phép diéu ché hop chét 7-1
trong bude 6) cta vidu 7, voi hop chit 7-k dugc thay thé bang hop chét 24-k.

Hop chit 24-1: "H NMR(500 MHz, DMSO-d6), 3: 11,73(s, 2H), 8,68(t, 1H), 8,61(s,
1), 8,05(s, 1H), 7,92(d, 1H), 7.88(s, 1H), 7,70(d, 1H), 7,58(s, 1H), 7.53(m, 2H), 7.40(d,
1H). 6,75(d, 2H), 6,41(s, 1H), 6,29(s, 1H), 4,05(d, 3H), 3,61(m, 8H), 3,35(m, 6H),
3.12(m, 3H), 2,25(m, 2H), 2,00(s, 2H), 1,49(m, 2H), 1,23(m, 4H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 159,0, 158,7,158,4,158,3, 154,0, 146,8, 145,9,
144,2,139,0, 135,6, 134,6, 132,8, 132,6, 131,8, 131,3, 130,2, 128,4,128,1,127,0, 125,9,
125,0, 124,4, 122,8,120,3, 118,5, 117,5, 115,4, 115,2, 114,0, 109,6, 103,5, 100,5, 58,5,
479,452, 44,3,34,6,29,5,29.,3,29,1, 27,1, 24,8.

ESI-MS: m/z = 965,4 [M+H]".
Vi du 25: 4—(4-{[2-(2-010-4-triﬂometylphenyl)-4,4-dimetylxyclohex-l-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[(1-(tetrahy dro-2H-pyran-4-yl)piperidin-4-

yl)amino]phenyl}sulfonyl)-Z-(1H-pyr010[2,3-b]pyridin—S-yloxy)—benzamit
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1) Didu ché hop chat 25-k

Hoa tan 3-nitro-4-flobenzensulfonamit (1,67 g), 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin (2,0 g) va N,N-diisopropyletylamin (2,91 g) trong axetonitril (10 mL),
va 1am nong dung dich dén 85 °C va phan tmg trong 6 gid. Lam mét dung dich phan
{mg & nhiét do phong, & qua dém, co dic va lam kho d2 tao ra hop chat 25-k (2,91 g).
ESI-MS: m/z = 385,2 [M+H]".

2) Diéu ché hop chét 25-1

Hop chét 25-1 thu dugc bang cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chit 7-k duoc thay thé bang hop chét 25-k.

Hop chét 25-1: 'H NMR(500 MHz, DMSO-d6), 3: 11,62(s, 1H), 11,58(s, 1H),
8.66(s, 1H), 8,50(s, 1H), 7,99(s, 1H), 7,82(s, 1H), 7.75(d, 1H), 7,66(d, 1H), 7.52(d, 1H),
7.47(s, 1H), 7.43(s, 1H), 7,34(d, 1H), 6,95(d, 1H), 6,66(d, 1H), 6,35(s, 1H). 6,22(s, 1H),
3.97(d, 1H), 3,61(t, 1H), 3,50(m, 4H), 3,36(d, 1H), 3,03(s, 4H), 3,90(s, 2D), 2,83(t, 1H),
2.61(m, 2H), 2,54(s, 1H), 2,16(m, 6H), 1,90(m, 4H), 1,74(m, 1H), 1,42(t, 2H), 1,24(m,
4H), 0,96(s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 146,2, 145,6, 1355, 134,7,133,2,132,5,132,1,
132.0, 131,4, 130,1, 130,0, 127,9, 126,5, 125,0, 124.5, 122,8,120,2, 109,4, 100,3, 74,0,
65.9,60,5,52,7,49,8,47,3,45,4,44,7,35,6,35,3,34,2,31.5, 29,5,29,4,29,2,29,0,27.3,
254,226, 14,4. ESI-MS: m/z =1005,4 [M+H]".

Vi du 26: 4-(4-{[2-(2-clo-4-triﬂomety1phenyl)-4,4-dimetylxyclohex-1-eny1]metyl}-
piperazin—1-yl)—N—({3—nitro-4-[((4-(3-0xetany1)—mocpholin—2-
yl)metyl)amino]phenyl}sulfonyl)-Z-(1H—pyr010[2,3-b]pyridin—S-yloxy)—benzamit
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26-k

1) Didu ché hop chit 26-k

Hop chét 26-k thu dugc bang cach tham khao phuong phép didu ché hop chit 25-k
trong budc 1) ctia vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-pyran)piperidin dugc
thay thé bang 4-(3-oxetanyl)-2-aminometylmocpholin.
2) Didu ché hop chit 26-1

Hop chét 26-1 thu dugc bing cach tham khao phuong phép didu ché hop chat 7-1

trong budce 6) ctia vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 26-k.

Vi du 27: 4—(4—{[2-(2-010—4-triﬂometylphenyl)-4,4-dimetylxyclohex—1-enyl]mety1}-
piperazin—1-yl)-N—({3-nitro-4-[((4-(tetrahydropyran—4—yl)mocpholin—2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3-b]pyridin—S-yloxy)—benzamit

1) Didu ché hop chat 27-k

Hop chét 27-k thu duge bang cach tham khao phuong phap didu ché hop chat 25-k
trong bude 1) cua vi du 25, voi 4-aminometyl-1-(tetrahydro-2 H-pyran)piperidin dugc

thay thé bang 4-(tetrahydropyran-4-yl)-2-aminometylmocpholin.

2) Pidu ché hop chat 27-1
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Hop chét 27-1 thu dugc bang cich tham khao phuong
trong budce 6) cta vi du 7, voi hop chit 7-k duoc thay thé bang hop chét 27-k.
Vi du 28: 4-(4-{[2-(2-010-4—triﬂometylphenyl)-4,4-dimetylxyclohex-1-eny1]mety1}-
piperazin-1-yl)-N-({3-nitro-4- [((4-xyclopropylsulfonylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-Z-(1H—pyrolo[2,3-b]pyridin-S -yloxy)-benzamit

N._O
N\
O2N]©/ N
o 0
X
L w o DR
2 <y ~ N
e} O N H
N
NH, W _NH, HN [
o) . OoN X 0 Z [Nj
7-h 233,
[ N [ —» 0770
SR d
28-k cl CFs
28-1

1) Pidu ché hop chét 28-k

Hop chét 28-k (1,01 g) thu dugc bang cach tham khao phuong phap diéu ché hop
chit 25-k trong budc 1) cta vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang 4-xyclopropylsulfonyl-2-aminometylmocpholin.

2) Didu ché hop chit 28-1

Hop chét 28-1 thu dugc bang cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cta vi du 7, véi hop chét 7-k dugc thay thé bang hop chét 28-k.

Hop chit 28-1: 'H NMR (500MHz, DMSO-db), 5: 11,71(s, 1H), 11,67(s, 1H),
8,64(m, 1H), 8,58(s, 1H), 8,05(d, 1H), 7,89(s, 1H), 7,84(d, 1H), 7,70(d, 1H), 7,55(m,
3H), 7,38(d, 1H), 7,17(d, 1H), 6,76(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 3,55(m, 7H),
3,42(m, 4H), 2,99(m, 4H), 2,83(m, 2H), 2,65(m, 1H), 2,27(m, 2H), 1,96(m, 2H), 1,50(s,
2H), 1,24(s, 1H), 0,98(m, 10H).

13C NMR (125MHz, DMSO-d6),5: 164,0, 1589, 158.6, 158,2, 154,0, 147,9, 146.9,
145,9, 1442, 139,0, 135,6, 134,3, 132,8,132,6, 131,7, 130,3, 128 3, 128,2,125,2,124.9,
124.4, 120,3, 118,4, 117,4, 115,8, 115,1, 114,1, 109,7, 103,5, 100,4, 73,8, 66,1, 58,5,
48,3, 45,8, 45,1, 44,9, 44,3,34,6,29.3,29,1,27,2,25,1,24,8, 4.4, 4,3.

Vi du 29: 4-(4-{[2-(2-clo-4—triﬂomety1pheny1)—4,4-dimetylxyclohex—l-enyl]metyl}-
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piperazin-1-y1)-N-({3-nitro-4- [((4-xyclopropanoylmocpholi

yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3—b]pyridin—S-yloxy)-benzamit

N
o 0
X
N
O,N \S\,NHz HN m
o NH
N
NH, Oy _NH, HN [
o OoN X o N [ j
[ + 0 [ Tho o N
G i ) :
o A
29-k cl CF3

29-1
1) Didu ché hop chat 29-k
Hop chét 29-k (0,85 g) thu dugc bing cach tham khao phwong phap diéu ché hop

chit 25-k trong budc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin duoc thay thé bang 4-xyclopropanoy1—2-aminometylmocpholin.
2) Didu ché hop chat 29-1

Hop chét 29-1 thu duogc bang cach tham khao phwong phép didu ché hop chit 7-1
trong bude 6) cta vi du 7, voi hop chit 7-k dugc thay thé bang hop chét 29-k.

Hop chét 29-1: 'H NMR (500MHz, DMSO-d6), 8: 11,72(s, 1H), 11,70(s, 1H),
8.62(m, 2H), 8,05(s, 1H), 7,89(s, 1H), 7.84(d, 1H), 7,70(d, 1H), 7.55(m, 3H), 7.39(d,
1H). 7,16(d, 1H), 6,76(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,95(d, 2H), 3,62(m, 4H),
3.49(m, 3H), 3,39(m, 3H), 2,91(m, 2H), 2,75(m, 2H), 2,33(m, 6H), 2,02(m, 1H), 1,50(s,
2H), 1,24(s, 1H), 0,97(s, 6H), 0,78 (d, 4H).

Vi du 30: 4-(4-{ [2-(2-clo—4-triﬂometylpheny1)-4,4-dimety1xyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[((4-(oxetan-3 -yl)focmylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1 -pyrolo[2,3-b]pyridin-5-yloxy)-benzamit

73



48480 74/151

1) Pidu ché hop chit 30-k

Hop chat 30-k (0,85 g) thu dugc bang cach tham khao phuong phap didu ché hop
chit 25-k trong budc 1) cua vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin duoc thay thé bang 4-(oxetan-3-yl)focmyl-2-aminometylmocpholin.
2) Didu ché hop chat 30-1

Hop chét 30-1 thu duoc bang cach tham khao phwong phép diéu ché hop chit 7-1
trong budc 6) ctia vi du 7, v6i hop chét 7-k dugc thay thé bang hop chét 30-k.
Vi du 31: 4-(4—{[2-(2-clo-4-triﬂometylphenyl)-4,4-dimetylxyclohex—1-eny1]mety1}-
piperazin-1-y1)-N-({3-nitro-4- [((4-xyclobutylsulfonylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-Z—(1H—pyrolo[2,3-b]pyridin—S-yloxy)-benzamit

1) Biéu ché hop chat 31-k
Hop chat 31-k (0,98 g) thu dugc bang cach tham khao phuong phap diéu ché hop
chat 25-k trong budc 1) cta vi du 25, v6i 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bang 4-xyclobutylsulfonyl-2-aminometylmocpholin.

2) Didu ché hop chat 31-1
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Hop chét 31-1 thu duge bang cach tham khao phuong phéap di€u che hop chét 7-1

trong bude 6) ctia vi du 7, v6i hop chét 7-k dugc thay the bang hop chat 31-k.

Hop chét 31-1: 'H NMR (500MHz, DMSO-db), &: 11,71(s, 1H), 11,69(s, 1H),
8,61(m, 2H), 8,05(s, 1H), 7,89(s, 1H), 7,83(d, 1H), 7,71(d, 1H), 7,54(m, 3H), 7,39(d,
1H), 7,17(d, 1H), 6,76(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 3,95(d, 2H), 3,62(m, 6H),
3,49(m, 3H), 3,39(m, 3H), 2,91(m, 2H), 2,75(m, 2H), 2,33(m, 6H), 2,02(m, 4H), 1,50(s,
2H), 1,24(s, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMSO-d6),3: 163.9, 1582, 154,0, 147.8, 146.9, 1459, 144,2,
135,6, 134,3,132,8,132,6, 131,8, 130,3, 128,3, 128,2, 127,0, 125,2, 124,9,122,8,120,3,
118.3, 115,8, 114,1, 109,7, 103,5, 100,4, 74,0, 66,3, 58,5, 50,9, 48,0, 45,6, 45,1, 44,9,
443, 34,6,29,3,29,1,27,2, 24,8.

Vi du 32: 4-(4-{[2-(2-clo-4-triﬂometylphenyl)-4,4-dimetylxyclohex-1—eny1]mety1}-
piperazin-1-yl)-N-({3-nitro-4-[((4-(oxetan-3 -yl)sulfonylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-Z-(1H—pyrolo[2,3—b]pyridin-S-yloxy)-benzamit

1) Didu ché hop chat 32-k

Hop chat 32-k (1,01 g) thu duoc bang cach tham khao phwong phép diéu ché hop
chit 25-k trong buéc 1) cia vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin duogc thay thé bing 4-(oxetan-3-yl)sulfonyl-2-aminometylmocpholin.
2) Didu ché hop chat 32-1

Hop chét 32-1 thu dugc bing cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 32-k.
Vidu33: (S)-4-(4-{[2-(2-clo—4-triﬂometylphenyl)—4,4-dimetylxyclohex-l-enyl]metyl}—
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piperazin-1-y1)-N-({3-nitro-4-[(tetrahydrofuran-3 -yDamino]phenyl}sulfonyl)-2-(1H-

pyrolo[2,3-b]pyridin-5-yloxy)-benzamit

1) Diéu ché hop chét 33-k

Hop chét 33-k (1,72 g) thu dugc bang cach tham khao phuong phap didu ché hop
chdt 25-k trong budc 1) ctia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin duoc thay thé bang (S)-4-aminotetrahydrofuran hydroclorua.

2) Didu ché hop chat 33-1

Hop chat 33-1 thu duge bang cach tham khao phuong phap didu ché hop chit 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 33-k.

Hop chét 33-1: 'H NMR (500MHz, DMSO-d6), 8: 11,70(s, 1H), 11,68(s, 1H),
8,57(s, 1H), 8,32(d, 1H), 8,03(s, 1H), 7,87(t, 2H), 7,70(d, 1H), 7,54(d, 3H), 7,40(d, 1H),
7,13(d 1H), 6,76(d, 1H), 6,39(s, 1H), 6,31(s, 1H), 3,93(m, 3H), 3,78(m,2H), 3,73(d, 2H),
3,58(d, 1H), 3,41(d, 1H), 3,04(m, 3H), 2,78(s, 1H), 2,34(m, 2H), 2,28(m, 1H), 2,08(s,
1H), 1,96(s,2H), 1,90(m, 1H), 1,49(m, 2H), 1,24(s, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMSO-d6),5: 164.0, 159,1, 158,9, 158,6, 158,3, 158,1, 154,0,
147,0, 146,9, 145,9, 144.2, 135,5, 134,5, 132,8,132,5, 131,8, 130,5, 128 3, 128,1, 127,0,
125.6, 125,0, 122,8, 120,2, 118,1, 115,8, 114,3, 109,7, 103,7, 100,4, 72,7, 66,9, 58,5,
53,7, 45,2, 44,3, 34,6, 33,0, 29,3, 29,1, 27,1, 24.8.

Vi du 34: (R)-4-(4-{[2-(2-clo-4-triﬂometylpheny1)-4,4-dimety1xyc10hex—1-
enyl]metyl}-piperazin-1-yl)-N-({3-nitro-4- [(tetrahydrofuran-3-
yl)amino]phenyl}sulfonyl)-2-(1H—pyr010[2,3-b]pyridin—S-yloxy)-benzamit
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1) Didu ché hop chit 34-k

Hop chét 34-k (1,65 g) thu duge bang cach tham khao phuong phap diéu ché hop
chit 25-k trong buéc 1) cua vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang (R)-4-aminotetrahydrofuran hydroclorua.

2) Piéu ché hop chat 34-1

Hop chét 34-1 thu duge bang cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chit 7-k duoc thay thé bang hop chét 34-k.

Hop cht 34-1: 'H NMR (500MHz, DMSO-d6), 8: 11,71(s, 1H), 11,68(s, 1H),
8.57(s, 1H), 8,32(d, 1H), 8,03(s, 1H), 7,87(t, 2H), 7,71(d, 1H), 7,54(d, 3H), 7.40(d, 1H),
7.13(s, 1H), 6,76(d, 1H), 6,39(s, 1H), 6,31(s, 1H), 3.95(m, 1H), 3,89(m, 1H), 3,79(m,
2H1), 3,73(d, 2H), 3,60(d, 1H), 3,42(d, 1H), 3,29(m, 2H), 3,05(m, 3H), 2,78(m, 1H),
2.33(m, 2H), 2,21(m, 1H), 1,96(s, 2H), 1,91(m, 1H), 1,49(m, 2H), 1,23(s, 1H), 0,97(s,
6H).

13C NMR (125MHz, DMSO-d6),3: 159,2, 158,9, 158,7, 158,4, 158,1, 154,0, 147.0,
146,9, 145.8, 1442, 139,0, 135,4, 134,5,132,8, 132,5, 131,7, 130,5, 128,3,128,1, 127.1,
125.6, 124.9, 124,4, 1203, 118,1, 117,3, 15,8, 114,9, 114,4, 109,8, 103,7, 100,4, 727,
66,9, 58,5, 53,7, 45,1, 44,3, 34,6, 33,0, 29,2, 29,1, 27,1, 24.8.

Vi du 35: (R)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-
enyl]metyl}-piperazin-1-yl)-N-({3 -nitro-4-[((tetrahydrofuran-3-
ylmetyl)amino]phenyl}sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chit 35-k
Hop chat 35-k (1,10 g) thu duge bang cach tham khao phuong phap didu ché hop
chat 25-k trong budc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bang (3R)-tetrahydrofuran-3-metylamin.
2) Diéu ché hop chit 35-1

Hop chét 35-1 thu duge bang cach tham khao phwong phap didu ché hop chat 7-1
trong budc 6) ctia vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 35-k.

Hop chét 35-1: 'H NMR (500MHz, DMSO-db), &: 11,72(s, 1H), 11,69(s, 1H),
8,64(m, 1H), 8,58(d, 1H), 8,05(d, 1H), 7,88(s, 1H), 7,82(d, 1H), 7,70(d, 1H), 7,54(d,
3H), 7,39(d, 1H), 7,12(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,80(m, 2H),
3,71(m, 2H), 3,63(m, 2H), 3,52(m, 2H), 3,40(m, 4H), 2,58(m, 1H), 2,28(m, 2H), 2,08(s,
2H), 1,98(m, 4H), 1,67(m, 1H), 1,50(m, 2H), 1,24(m, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMSO-d6).8: 163.9, 158.9, 158,6, 158.2, 154,0, 147.8, 146,9,
145,9, 144,2,138,9, 135,6, 134,3,132,9, 132,5, 131,8,130,2, 130,1, 128,3, 127,0, 124,9,
124,5, 122,8, 120,3, 118,5, 118,3, 117,8, 115,5, 114,2, 109,7, 103,6, 100,4, 70,8, 67,3,
58,5, 45,8, 45,2, 44,3, 38,1, 34,6, 29,8, 29,3, 29,1, 27,2, 24,8, 1,6.

Vi du 36: (S)-4—(4—{[2—(2-cl0-4-triﬂometylphenyl)—4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin—1—yl)-N—({3-nitro—4-[((tetrahydroﬁ1ran—3-yl)metyl)amino]phenyl}sulfonyl)-
2—(1H—pyrolo[2,3-b]pyridin-S—yloxy)-benzamit
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1) Piéu ché hop chét 36-k

Hop chit 36-k (1,39 g) thu dugc bang cach tham khao phuong phap diéu ché hop chét
25-k trong budc 1) cta vi du 25, véi 4-aminometyl-1-(tetrahydro-2 H-pyran)piperidin
duoc thay thé bang (3S)-tetrahydrofuran-3-metylamin (0,64 g).

2) Didu ché hop chat 36-1

Hop chét 36-1 thu dugc bang cach tham khao phwong phap diéu ché hop chat 7-1
trong budce 6) cta vi du 7, v6i hop chit 7-k dugc thay thé bang hop chat 36-k.

Hop chét 36-1: 'H NMR (500MHz, DMSO-d6), 8: 11,72(s, 1H), 11,69(s, 1H),
8.65(s, 1H), 8,58(s, 1H), 8,05(s, 1H), 7.89(s, 1H), 7,83(d, 1H), 7.71(d, 1H), 7.54(d, 3H),
7.40(d, 1H), 7,12(d, 1H), 6,76(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,81(m, 1H), 3,73(m,
2H1), 3,61(m, 3H), 3,53(m, 1H), 3,41(m, 4H), 3,05(m, 3H), 2,58(m, 1H), 2.31(m, 1H),
2.27(m, TH), 2,08(s, 1H), 1,96(m, 3H), 1,65(m, 1H), 1,49(s, 2H), 1,24(s, 1H), 0,97,
6.

13C NMR (125MHz, DMSO-d6),8: 159,2, 158,9, 158,6, 158,4, 158,1, 154,0, 1477,
146,9, 145.9, 1442, 139,0, 135,5, 134,3, 132,8, 132,5, 131,7, 130,1, 128,3,128,2, 127.0,
124,9, 124.4, 122,7, 1203, 118,3, 117,5, 115,4, 115,1, 114,2, 109,7, 103,6, 100,4, 70.8,
67.3, 58.5, 45,8, 45,1, 44,3, 38,1, 34,6, 29,8, 29,3, 29,1, 27,1, 24.8.

Vidu 37: (S)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [((tetrahydrofuran-2-yl)metyl)amino]phenyl} sulfonyl)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 37-k

Hop chét 37-k (1,35 g) thu dugc bang cach tham khao phuong phdp didu ché hop
chat 25-k trong budc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin duoc thay thé bang (S)-2-tetrahydrofurfurylamin.

2) Didu ché hop chat 37-1

Hop chét 37-1 thu dugc bang cach tham khao phuong phap didu ché hop chit 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 37-k.

Hop chit 37-1: 'TH NMR(500 MHz, DMS0-d6), &: 11,71(s, 2H), 8,62(s, 1H), 8,58(m,
1H), 8,04(s, 1H), 7,89(d, 1H), 7,81(m, 1H), 7,70(d, 1H), 7,52(m, 3H), 7,40(m, 1H),
7,13(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,83(m, 2H), 3,69(m, 2H), 3,55(m,
2H), 3,40(m, 2H), 3,29(m, 2H), 3,04(m, 3H), 2,77(m, 1H), 2,27(m, 1H), 2,21(m, 1H),
2,00(m, 1H), 1,96(m, 2H), 1,87(m, 2H), 1,66(m, 2H), 1,50(m, 2H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO0-d6), 8: 164,0, 159,2,158,9, 158,1, 154,0, 148,0, 146,2,
145,9, 144,2,139,0,135,5, 134,3, 132,8,130.2, 130,0, 1283, 127,0,125,0,122,8, 118,3,
117.5, 115,8, 115,2, 114,2, 109,7, 100,4, 76,9, 67,9, 58,5, 46.9, 45,2, 443, 34,6, 29,3,
27,1, 24.8.

Vi du 38: (R)-4-(4-{[2-(2-010—4-triﬂometylpheny1)-4,4—dimetylxyclohex-1-
enyl]metyl}-piperazin-1-yl)-N-({3 -nitro-4-[((tetrahydrofuran-2-
yl)metyl)amino]phenyl}sulfonyl)—2-(1H-pyrolo[2,3-b]pyridin—S-yloxy)-benzamit
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1) Didu ché hop chit 38-k
Hop chat 38-k (1,38 g) thu dugc bang cach tham khao phuong phap didu ché hop

chit 25-k trong budc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang (R)-2-tetrahydrofurfurylamin.

2) Piéu ché hop chat 38-1

Hop chét 38-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budce 6) ctia vi du 7, voi hop chét 7-k dugc thay thé bang hop chét 38-k.

Hop chat 38-1: 'H NMR (500MHz, DMSO-d6), &: 11,72(s, 1H), 11,69(s, 1H),
8,61(m, 2H), 8,04(d, 1H), 7.88(s, 1H), 7,82(d, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(d,
1H), 7,13(d, 1H), 6,76(d, 1H), 6,39(s, 1H), 6,29(s, 1H), 3,82(m, 2H), 3,70(m, 2H),
3,56(m, 2H), 3,41(m, 2H), 3,38(m, 1H), 3,04(m, 3H), 2,79(m, 1H), 2,31(m, 2H), 2,18(s,
1H), 1,98(m, 3H), 1,89(m, 2H), 1,65(m, 1H), 1,49(m, 2H), 1,24(s, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMSO-d6),3: 164,0, 158.,9, 158,7, 158,1, 154,0, 147.9, 146,9,
145,9, 144,2,139,0, 135,5, 134,3,132,6, 131,7, 130,0, 1283, 127,0,125,0, 124,9, 124 4,
122.7,120,3,118,3,117,5,115,8,114,2,109,7, 103,6, 100,4, 76,9, 67,9, 58.,5,46,9,45,1,
443, 34,6,29,2,27,1,25,7,24,8.

Vi du 39: 4—(4-{[2—(2—clo-4-triﬂomety1phenyl)—4,4-dimetylxyclohex—1-eny1]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(tetrahydropyran-4-yl)amino]phenyl} sulfonyl)-2-(1H-
pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chat 39-k
Hop chét 39-k (1,70 g) thu duge bang cach tham khao phuong phap diéu ché hop
chit 25-k trong budc 1) cua vi du 25, v6i 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bang 4-aminotetrahydropyran.
2) Didu ché hop chat 39-1

Hop chét 39-1 thu dugc bang cach tham khao phuwong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, véi hop chét 7-k dugc thay thé bang hop chét 39-k.

Hop chét 39-1: 'H NMR(500 MHz, DMSO-d6), &: 11,72(s, 2H), 8,58(m, 1H),
8,26(m, 1H), 8,04(s, 1H), 7,88(d, 1H), 7,82(m, 1H), 7,70(d, 1H), 7,52(m, 3H), 7,40(m,
1H), 7,20(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,88(m, 3H), 3,58(m, 2H),
3,47(m, 2H), 3,39(m, 2H), 3,30(m, 2H), 3,04(m, 3H), 2,77(m, 1H), 2,27(m, 1H), 2,21(m,
1H), 1,96(m, 2H), 1,90(m, 2H), 1,65(m, 2H), 1,50(m, 2H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), &: 164,0, 159,2, 158.9, 158,1, 154,0, 146.9, 146,7,
145.8, 144,2,139,0, 135,5, 134,4,132,8,131,7, 130,1, 128,4, 127.1, 125,1,122,8,118,3,
117.3, 115,7, 115,0, 114,3, 109,7, 103,6, 100,4, 66,0, 58.5, 49,0, 45,1, 443, 34,6, 29,3,
27,1, 24,8.

Vidu 40: (S)-4-(4-{[2-(2-cl0-4-triﬂometylpheny1)-4,4—dimety1xyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(tetrahydropyran-3-yl)amino]phenyl} sulfonyl)-2-(1H-
pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Diéu ché hop chét 40-k

0]

Hop chét 40-k (1,08 g) thu dugc bing cach tham khao phwong phap didu ché hop
chit 25-k trong buéc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang (S)-3-aminotetrahydropyran hydroclorua.

2) Diéu ché hop chét 40-1

Hop chét 40-1 thu dugc bang cach tham khéo phuong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chét 7-k duoc thay thé bang hop chét 40-k.

Hop chit 40-1: 'H NMR (500MHz, DMSO-d6), 8: 11,72(s, 1H), 11,69(s, 1H),
8,59(s, 1H), 8,52(d, 1H), 8,05(s, 1H), 7,85(m, 2H), 7,70(s, 1H), 7,53(m, 3H), 7,40(d,
1H), 7,16(d, 1H), 6,74(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 3,85(m, 3H), 3,59(m, 4H),
3,41(d, 1H), 3,05(m, 5H), 2,28(m, 2H), 2,08(s, 1H), 1,96(s, 3H), 1,74(m, 2H), 1,52(m,
3H), 1,24(s, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMSO-d6),5: 164,0, 158,9, 158,6, 158,2, 154,0, 146,9, 145.9,
144,2, 135,6, 134,6,132,8, 131,8, 130,2, 130,0, 128,4, 127,0, 125,3, 1249, 124,4,120,3,
118,3,117,6, 115,7, 115,3, 114,2, 109,7, 103,5, 100,4, 70,1, 67,8, 58,5, 48,1, 452,443,
34,6,29,3,29,1,27,7,27,1,24,8,23,0, 1,6.

Vi du 41: (R)-4-(4—{[2-(2-clo—4-triﬂometylphenyl)—4,4—dimetylxyclohex—1-
enyl]metyl}-piperazin—1-yl)-N-({3-nitro—4-[(tetrahydropyran-3—
yl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3-b]pyridin—S-yloxy)—benzamit
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1) Diéu ché hop chét 41-k

Hop chét 41-k (0,95 g) thu dugc bang cach tham khao phuong phap diéu ché hop
chit 25-k trong buéc 1) cua vi du 25, voéi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin duoc thay thé bang (R)-3-aminotetrahydropyran hydroclorua.

2) Piéu ché hop chat 41-1

Hop chét 41-1 thu dugc bang cach tham khao phuong phép diéu ché hop chat 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 41-k.

Hop chat 41-1: 'H NMR(500 MHz, DMSO-d6), : 11,72(s, 2H), 8,59(m, 1H),
8,53(m, 1H), 8,05(s, 1H), 7,88(d, 1H), 7,83(m, 1H), 7,70(d, 1H), 7,53(m, 3H), 7,40(m,
1H), 7,17(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,85(m, 3H), 3,59(m, 2H),
3,47(m, 2H), 3,39(m, 2H), 3,30(m, 2H), 3,04(m, 2H), 2,27(m, 1H), 2,21(m, 1H), 2,08(m,
2H), 1,96(m, 2H), 1,90(m, 2H), 1,69(m, 2H), 1,50(m, 2H), 0,97(s, 6H).

I3C NMR (125 MHz, DMS0-d6), 8: 164,0, 158,9, 158,6, 158,2, 154,0, 146,9, 145.9,
144,2, 135,6, 134,6,132,8, 131,8, 130,2, 128 4, 127,0, 125,3, 125,0, 120,3, 118,5,118.3,
115,7, 114,2, 109,7, 103,5, 100,4, 70,1, 67,8, 58,5, 48,2, 45,2, 44,3, 34,6, 29,3, 27,7,
24,8, 23,0.

Vi du 42: (R)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-
enyl]metyl}-piperazin-1-yl)-N-({3-nitro-4- [((tetrahydropyran-3-
yl)metyl)amino]phenyl}sulfonyl)-Z-(1H—pyr010[2,3-b]pyridin-S-yloxy)-benzamit
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1) Didu ché hop chat 42-k

Hop chét 42-k (0,36 g) thu dugc bang cach tham khao phwong phap diéu ché hop
chit 25-k trong budc 1) cua vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bing (R)-3-aminometyltetrahydropyran hydroclorua.

2) Didu ché hop chit 42-1

Hop chét 42-1 thu dugc bing cach tham khao phuong phép didu ché hop chét 7-1
trong budc 6) cta vi du 7, v6i hop chét 7-k dugc thay thé bang hop chét 42-k.

Hop chét 42-1: 'H NMR (500MHz, DMSO-d6), 8: 11,72(s, 1H), 11,68(s, 1H),
8.57(m, 2H), 8,05(d, 1H), 7.88(s, 1H), 7.81(d, 1H), 7.70(d, 1H), 7.53(d, 3H), 7.40(d,
1H), 7,10(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,29(s, 1H), 3,78(m, 3H), 3,59(m, 1H),
3.32(m, 7TH), 2,92(m, 3H), 2,28(m, 2H), 2,08(s, 1H), 1,95(m, 4H), 1,63(m, 1), 149(m,
3H), 1,31(m, 2H), 0,98(s, 6H).

13C NMR (125MHz, DMSO-d6),5: 163,9, 158,9, 158,6, 158,2, 154,0, 147.8, 146.9,
145,9, 144.2, 139,0, 135,6, 134,3,132,9, 132,6, 1318, 130,2, 130,0, 128,3,127,0, 124.9,
124.8, 122.8, 120,3, 118,3, 117,7, 115,5, 115,4, 114,2, 109,7, 103,6, 1004, 70,6, 68,0,
58.5.45.2, 44,9, 44,3, 35,3, 34,6, 29,3, 29,1, 27,2, 27,1, 25,0, 24,8, 1.6.

Vi du 43: (S)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyljmetyl}-
piperazin-1-yl)-N-({3-nitro-4- [((tetrahydropyran-3-yl)metyl)amino]phenyl}sulfonyl)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 43-k

Hop chat 43-k (0,39 g) thu dugc bang cach tham khao phuong phap diéu ché hop
chit 25-k trong budc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang (S)-3-aminometyltetrahydropyran hydroclorua.

2) Diéu ché hop chat 43-1

Hop chét 43-1 thu dugc bang cach tham khao phwong phép diéu ché hop chat 7-1
trong budc 6) cta vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 43-k.

Hop chét 43-1: 'H NMR (500MHz, DMSO-db), &: 11,71(s, 1H), 11,68(s, 1H),
8,58(m, 2H), 8,05(s, 1H), 7.87(s, 1H), 7,83(d, 1H), 7,69(d, 1H), 7,53(m, 3H), 7,39(d,
1H), 7.11(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,28(s, 1H), 3,78(m, 4H), 3,34(m, 6H),
3,15(m, 2H), 2,30(m, 1H), 2,20(m, 1H), 2,08(s, 2H), 1,95(m, 4H), 1,84(m, 1H), 1,63(m,
1H), 1,48(s, 3H), 1,31(m, 2H), 0,98(d, 6H).

13C NMR (125MHz, DMSO-d6),5: 163,9, 158,7, 158,2, 154,2, 147,38, 146,9, 146,0,
135,7,134,3,132,9,132,6, 131,8, 130,2, 128.3, 127.0, 124,9, 124,8,122.,8,120,3, 1185,
118,3, 115,5, 109,6, 103,4, 100,4, 70,5, 68,0, 44.9, 35,3,29,3, 29,2, 27,2,27,1,25,0, 1,6.
Vi du 44: 4-(4-{[2-(2-clo-4—triﬂomety1phenyl)-4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [((2-tetrahydropyran-2-yl)etyl) amino]phenyl}sulfonyl)-
2-(1H—pyr010[2,3-b]pyridin—S-yloxy)-benzamit
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1) Didu ché hop chét 44-k

Hop chit 44-k (1,18 g) thu duoc bang cach tham khao phuong phdp diéu ché hop
chit 25-k trong budc 1) cia vi du 25, v6i 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang 2-(tetrahydro-2 H-pyran-2-yl)etylamin hydroclorua.

2) Diéu ché hop chit 44-1

Hop chét 44-1 thu duoc bang cach tham khao phuong phap diéu ché hop chét 7-1
trong bude 6) cua vi du 7, voi hop chit 7-k dugc thay thé bang hop chét 44-k.

Hop chit 44-1: 'H NMR (500MHz, DMSO-d6), 3: 11,72(s, 1H), 11,68(s, 1H),
8.86(s, 1H), 8,58(s, 1H), 8,05(s, 1H), 7.88(s, 1H), 7,83(d, 1H), 7,71(m, 1H), 7,54(m,
3H), 7,40(m, 1H), 7,03(m, 1H), 6,76(d, 1H), 6.40(s, 1H), 6,29(s, 1H), 3,93(m, 1H),
3.78(m, 1H), 3,59(d, 1H), 3,41(m, 7H), 3,05(m, 4H), 2,55(s, 2H), 2,31(m, 1H), 2,21(m,
1H), 1,96(s, 2H), 1,76(m, 3H), 1,59(d, 1H), 1,49(m, 4H), 1,29(m, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMSO-d6),3: 163.9, 158,9, 158,6, 158,4, 158,2, 154,0, 147,7,
146,9, 145,9, 144,2,139,0, 135,5, 134,4,132,8,132,6, 131,7, 130,2, 130,0, 128,3, 127,0,
124.9, 124,6, 124,4, 122,8, 120,3, 118,3, 117,5, 115,2, 114,2, 109,7, 103,6, 100,4, 76,3,
67.9, 58,5, 45,2, 44,3, 34,7,34,6, 31,8, 29,3, 29,1, 27,1, 26,0, 24,8, 23,4.

Vi du 45: 4-(4-{[2—(2-clo—4-triﬂomety1phenyl)-4,4-dimety1xyclohex—l-enyl]metyl}-
piperazin—l-yl)-N—({3—nitro-4-[((2-tetrahydr0pyran—3-yl)etyl)amino]phenyl}sulfonyl)-
2-(lH-pyrolo[2,3-b]pyridin—S—yloxy)-benzamit
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1) Diu ché hop chat 45-k

Hop chét 45-k (1,06 g) thu dugc bang cach tham khao phwong phap didu ché hop
chat 25-k trong buéc 1) cua vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang 2-(tetrahydro-2H-pyran-3-yl)etylamin.

2) Didu ché hop chit 45-1

Hop chét 45-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) ctia vi du 7, véi hgp chit 7-k dugc thay thé bang hop chat 45-k.

Hop chit 45-1: '"H NMR (500MHz, DMSO-d6), 5 11,71(s, 2H), 8,56(m, 2H), 8,05(s,
1H), 7,84(t, 2H), 7,68(d, 1H), 7,52(m, 3H), 7,37(d, 1H), 7,05(d, 1H), 6,72(d, 1H), 6,40(s,
1H), 6,25(s, 1H), 3,37(m, 10H), 3,28(m, 2H), 3,03(m, 2H), 2,28(d, 1H), 2,17(d, 1H),
1,93(s, 2H), 1,85(d, 1H), 1,51(m, 8H), 1,23(m, 2H), 0,96(s, 6H).

13C NMR (125MHz, DMSO-d6),5: 163.9, 158,4, 158.3, 1545, 147,6, 146,9, 146,0,
135,7,134,4,133,0, 132,5,131,8, 130,0, 128,3, 128,2, 126,8, 1249, 124,8,122,8,120,3,
118.3, 115,4, 109,5, 103,2, 100.4, 72,5, 67,9, 51,6, 45,0, 34,9, 33,9, 31,2, 29,7, 29,3,
29,2,27,2,25,7,25,1.

Vi du 46: 4—(4—{[2—(2-010—4-triﬂomety1pheny1)-4,4-dirnetylxyclohex—l-enyl]metyl}-
piperazin—1-yl)—N—({3—nitro-4-[(3-(N—etylmocpholin—2-
yl)propyl)amino]phenyl}sulfonyl)-2-(1 -pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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Hop chat 46-k (2,03 g) thu dugc bang cach tham khao phuong phap diéu ché hop

chit 25-k trong budc 1) cia vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bing N-etyl-2-propylaminomocpholin hydroclorua.

2) Didu ché hop chat 46-1

Hop chét 46-1 thu duoc bang cach tham khao phuong phép didu ché hop chat 7-1

trong bude 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 46-k.

Vi du 47: 4-(4-{ [2-(2-clo-4-triﬂomety1pheny1)—4,4—dimety1xyclohex— 1-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[(3-(V -(2-floetyl)mocpholin-2-
yl)propyl)amino]phenyl}sulfonyl)-2-(1 -pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Diéu ché hop chét 47-k
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Hop chét 47-k (2,03 g) thu dugc bang cach tham khao phuong phép diéu ché hop

chat 25-k trong buéc 1) cua vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bang N-(2-floetyl)-2-propylaminomocpholin hydroclorua.
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2) Didu ché hop chét 47-1

Hop chét 47-1 thu dugc bing cach tham khao phuong phap diéu ché hop chat 7-1
trong budc 6) cta vi du 7, v6i hop chit 7-k duoc thay thé bang hop chat 47-k.
Vi du 48: 4-(4-{[2-(2-clo-4-triﬂomety1pheny1)—4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[((V- focmylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2—(1H—pyr010[2,3-b]pyridin—S-yloxy)—benzamit
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1) Didu ché hop chét 48-k

Hop chit 48-k (0,50 g) thu duge bang cach tham khao phuong phap didu ché hop
chit 25-k trong buéc 1) cua vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bang N-focmyl-2-aminometylmocpholin hydroclorua.
2) Didu ché hop chat 48-1

Hop chét 48-1 thu dugc bang cach tham khao phuong phép diéu ché hop chét 7-1
trong budc 6) cua vi du 7, voi hop chit 7-k dugc thay thé bing hop chét 48-k.

Hop chét 48-1: 'H NMR(500 MHz, DMSO-d6), 5 11,72(s, 2H), 8,65(s, 1H), 8,57(m,
1H), 8,04(s, 1H), 7,88(d, 1H), 7,83(m, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(m, 1H),
7,16(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,90(m, 1H), 3,75(m, 2H), 3,60(m,
4H), 3,51(m, 1H), 3,45(m, 1H), 3,21(m, 1H), 3,06(m, 2H), 2,81(m, 1H), 2,67(m, 1H),
2,27(m, 2H), 2,07(m, 4H), 1,96(m, 2H), 1,50(m, 2H), 1,24(m, 2H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO0-d6), 8: 162,4, 160,1, 157,4, 156,6, 1524, 146,3, 1453,
1442, 142.6, 137,5,133,9,132,7, 131,2, 130,2, 130,1, 128,7, 126,8, 123,6,122,8,118,8,
116,8, 115,6, 114,1, 108,1, 98,7, 72,8, 65,4, 56,9, 46,1, 43,6, 42,7, 33,0, 27,5, 23,2.

Vi du 49: 4—(4—{[2-(2-clo-4-triﬂomety1pheny1)—4,4-dimetylxyclohex-l—enyl]metyl}-

90



48480 91/151

piperazin—1-yi)—N-({3-nitr0-4-[((N—metylsulfonylmccpholinﬁ=

yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3-b]pyridin—S -yloxy)-benzamit

Q
O,N S?
i\
o /\H N" |
T s N

Q. _NH, HN (N0
o O,N s s
[ + D/ 0 o 7-h 0 N
(NN — LNgo
) TR
o=?=o 0 |
49-k Cl CF3

1) Didu ché hop chét 49-k

Hop chét 49-k (0,63 g) thu dugc bang cach tham khao phuong phap diéu ché hop
chit 25-k trong buéc 1) cua vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang N-metylsulfonyl-3-aminometylmocpholin.

2) Piéu ché hop chat 49-1

Hop chat 49-1 thu dugc bang cach tham khao phwong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 49-k.

Vi du 50: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetyIxyclohex-1 -enyl|metyl}-
piperazin-1-y1)-N-({3-nitro-4- [((4-pivaloylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 50-k
Hop chat 50-k (1,71 g) thu dugc bang cach tham khao phwong phap didu ché hop
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chit 25-k trong budc 1) cua vi du 25, voéi 4-aminometyl-1-(tetrahydro-2H-

pyran)piperidin dugc thay thé bing 2-aminometyl-4-pivaloylmocpholin.
2) Didu ché hop chat 50-1

Hop chat 50-1 thu dugc bang cach tham khao phuong phap diéu ché hop chit 7-1
trong budc 6) cuia vi du 7, v6i hop chét 7-k &uqc thay thé bang hop chét 50-k.

Hop chét 50-1: 'H NMR (500MHz, DMSO-d6), 3: 11,72(s, 1H), 11,67(s, 1H),
8,78(m, 1H), 8,57(s, 1H), 8,04(s, 1H), 7,88(s, 1H), 7,83(t, 1H), 7,70(d, 1H), 7,52(d, 3H),
7,39(d, 1H), 7,06(t, 1H), 6,74(d, 1H), 6,39(s, 1H), 6,30(s, 1H), 4,25(d, 1H), 4,10(d, 1H),
3,88(d, 1H), 3,59(m, 6H), 3,50(m, 6H), 3,02(m, 2H), 2,82(m, 2H), 2,21(m, 2H), 1,98(s,
2H), 1,49(m, 2H), 1,18(s, 9H), 0,87(s, 6H).

13C NMR (125MHz, DMSO-d6),8: 175,8, 163.9, 159,2, 158.,9, 158,6, 158,3, 158,2,
154,0, 147,9, 146,9, 145,9, 144,2, 139,0, 135,6, 134,3,132,8, 132,6, 131.8, 130,2, 129,9,
128.3, 128,2,127,0,125,2,124.9, 124,5,122,8,120,3, 118,4, 117,7, 115.8, 115,4,114,1,
113,0, 109,7, 103,5, 100,4, 74,1, 66,5, 58,5, 45,2, 45,0, 44,3, 34,6, 29,3, 29,1.

Vi du 51: 4-(4-{[2-(2-clo-4—triﬂometylphenyl)-4,4-dimety1xyclohex-l-enyl]metyl}-
piperazin-1-yl)-N—({3-nitro-4-[((4-(2-cyanoaxetyl)mocpholin—Z-
yl)metyl)amino]phenyl}sulfonyl)—2-(1H-pyrolo[2,3-b]pyridin-S—yloxy)—benzamit

1) Diéu ché hop chét 51-k

Hop chét 51-k (1,61 g) thu dugc bang cach tham khao phuong phép diéu ché hop
chit 25-k trong budc 1) cia vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bing 2-aminometyl-4-(2-cyanoaxetyl)mocpholin.
2) Didu ché hgp chat 51-1
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Hop chét 51-1 thu duogc bang cach tham khao phwong phap didu ché hop chat 7-1
trong budc 6) ctia vi du 7, voi hop chit 7-k duogc thay thé bang hop chét 51-k.

Hop chat 51-1: 'H NMR(500 MHz, DMSO-d6), &: 11,72(s, 1H), 11,69(s, 1H),
8,05(s, 1H), 7,87(s, 1H), 7,83(d, 1H), 7,70(d, 1H), 7,54(m, 4H), 7,39(m, 2H), 7,15(d,
1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,90(m, 1H), 3,60(m, 9H), 3,31(m, 2H),
3,18(m, 1H), 3,03(m, 3H), 2,83(t, 1H), 2,66(m,1H), 2,27(m, 2H), 2,07(s, 1H), 1,96(m,
2H), 1,50(m, 2H), 1,24(t, 2H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO0-d6), 3: 163,9, 162,3, 159,0, 154.0, 146,9, 145,8,139,1,
135,4, 134,3,132,8,132,6,131,7,130,3, 130,2, 1282, 127,0, 125,2,124,9,124,3,120.4,
117.1,109,7, 103,6, 100,5, 73,7, 66,0, 58,5, 48,2, 45,7, 44,9, 445, 34,6,29,3,29,1,27,1,
25,3, 24,8.

Vi du 52: 4-(4-{[2-(2-clo-4-triﬂ0metylphenyl)-4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin—1-yl)—N-({3—nitro—4-[((4-(2,2,2-triﬂoaxetyl)mocpholin—Z—
yl)metyl)amino]phenyl}sulfonyl)—2-(1H-pyrolo[2,3-b]pyridin—S-yloxy)-benzamit

1) Didu ché hop chét 52-k

Hop chat 52-k (1,75 g) thu duge bang cach tham khao phuong phép diéu ché hop
chit 25-k trong buéc 1) cia vi du 25, v6i 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang 2-aminometyl-4-(2,2,2-trifloaxetyl)mocpholin.
2) Diéu ché hop chat 52-1

Hop chét 52-1 thu dugc bing cach tham khao phwong phap didu ché hop chét 7-1
trong bude 6) ctia vi du 7, v6i hop chét 7-k dugc thay thé bang hop chét 52-k.

Hop chit 52-1: 'H NMR(500 MHz, DMSO-d6), 8:11,71(s, 2H), 8,65(s, 1H), 8,58(m,
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1H), 8,05(s, 1H), 7,85(d, 1H), 7.83(m, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(m, 1H),
7,17(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,79(m, 4H), 3,58(m, 3H), 3,32(m,
4H), 3,05(m, 4H), 2,66(m, 1H), 2,27(m, 2H), 1,96(m, 3H), 1,50(m, 2H), 1,24(t, 2H),
0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 3: 164,0, 158,6, 154,0, 147,9, 1459, 144,2, 139,0,
135.6, 134,3, 132,8,132,6, 131,8, 130,3, 130,0, 128,3, 127.0, 125,3,125,0, 120,3, 118,3,
117,5, 115,8, 109,7, 103,5, 100,4, 73,9, 66,0, 58.5, 51,1, 48,0, 45,5, 44,6, 43,1, 40,3,
34,6, 29,3.
Vi du 53: 4-(4-{[2-(2-clo-4—triﬂometylphenyl)-4,4-dimetylxyclohex-l-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [((4-(triflometyl)mocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyr010[2,3-b]pyridin—S-yloxy)—benzamit

02N \\S\\,N
0 0
: pe o
° NH2 02N \\S\:NHz O N/N
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EF3 * . ° [Oj) _rh CFs N
N 53-k
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1) Pidu ché hop chét 53-k

Hop chét 53-k (1,64 g) thu duoc bang cach tham khao phuong phap didu ché hop
chit 25-k trong buéc 1) cua vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang 2-aminometyl-4-(triflometyl)mocpholin.
2) Didu ché hop chat 53-1

Hop chét 53-1 thu dugc bang cach tham khao phuong phép diéu ché hop chit 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 53-k.
Vi du 54: 4-(4-{[2-(2-010-4-triﬂometylphenyl)—4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [((4-(perfloetyl)mocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3-b]pyridin—S-yloxy)-benzamit
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1) Diéu ché hop chat 54-k

Hop chét 54-k (1,93 g) thu dugc bing cach tham khao phuong phap didu ché hop
chit 25-k trong buéc 1) cta vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin duoc thay thé bang 2-aminometyl-4-(perfloetyl)mocpholin.
2) Didu ché hop chit 54-1

Hop chét 54-1 thu duge bang cach tham khao phuong phap didu ché hop chit 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 54-k.
Vi du 55: 4-(4-{[2-(2-clo—4-triﬂometylpheny1)-4,4-dimetylxyclohex-1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(4-((perfloetyl)sulfonyl)mocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(lH-pyrolo[2,3-b]pyridin—S-yloxy)-benzamit
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1) Bidu ché hop chét 55-k

Hop chét 55-k (2,05 g) thu dugc bang cach tham khao phuong phap diéu ché hop
chit 25-k trong buéc 1) cta vi du 25, véi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bing 2-aminometyl-4-((perfloetyl)sulfonyl)mocpholin.

2) Piéu ché hop chét 55-1
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Hop chét 55-1 thu dugc bang cach tham khéo phuong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chit 7-k duoc thay thé bing hop chét 55-k.
Vi du 56: 4-(4-{[2-(2-(:10-4-triﬂometylphenyl)—4,4-dimetylxyclohex—l-enyl]metyl}-
piperazin—1—yl)-N-({3-nitro-4—[(4-((triﬂometyl)sulfonyl)mocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3—b]pyridin—S -yloxy)-benzamit
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1) Didu ché hop chét 56-k

Hop chit 56-k (1,75 g) thu dugc bang cach tham khao phuong phip diéu ché hop
chit 25-k trong budc 1) cta vi du 25, voi 4-aminometyl-1-(tetrahydro-2H-
pyran)piperidin dugc thay thé bang 2-aminometyl-4-((perfloetyl)sulfonyl)mocpholin.

2) Didu ché hop chét 56-1

Hop chét 56-1 thu dugc bing cach tham khao phwong phap diéu ché hop chat 7-1
trong bude 6) cua vi du 7, v6i hop chit 7-k duogc thay thé bang hop chét 56-k.

Hop chit 56-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,71 (s, 2H), 8,64 (t, 1H), 8,59
(d, 1H), 8,05 (d, 1H), 7,89 (s, 1H), 7,84 (d, 1H), 7,71 (d, 1H), 7,55 (d, 3H), 740 (d, 1H),
7.16 (d, 1H), 6,75 (d, 1H), 6,40 (s, 1H), 6,29 (s, 1H), 3,80 (d, 2H), 3,64 (m, 5H), 3,52
(m, 1H), 3,38 (m, 3H), 2,91 (s, 3H), 2,86 (m, 2H), 2,72 (m, 2H), 2.27 (m, 1H), 2,21 (m,
1H), 1,96 (s, 2H), 1,50 (m, 2H), 1,24 (m, 1H), 0,96 (s, 6H).

Vi du 57: 4-(4-{ [2-(2-clo-4-triﬂometylphenyl)—4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-y1)-N-({3 -nitro-4-[((4-(etylsulfonyl)mocpholin-2-
yDmetyl)amino]phenyl} sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Biéu ché hop chét 57-k
Hop chét 57-k thu dugc bang cach tham khao phuong phép diéu ché hop chét 25-k
trong budc 1) cta vi du 25, voi 4-aminometyl-1-(tetrahydro-2 H-pyran)piperidin dugc

thay thé bang 2-aminometyl-4-(etylsulfonyl)mocpholin.
2) Didu ché hop chat 57-1

Hop chit 57-1 thu dugce bang cach tham khao phuwong phap diéu ché hop chit 7-1
trong budc 6) cta vi du 7, voi hop chit 7-k dwoc thay thé bang hop chét 57-k.

Hop chét 57-1: 'THNMR(500 MHz, DMSO-d6), 5: 11,72(s, 2H), 8,64(s, 1H), 8,58(m,
1H), 8,05(s, 1H), 7,89(d, 1H), 7,83(m, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(m, 1H),
7,16(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,95(m, 1H), 3,75(m, 2H), 3,52(m,
6H), 3,42(m, 2H), 3,39(m, 2H), 3,12(m, 3H), 2,96(m, 2H), 2,77(m, 1H), 2,28(m, 2H),
2,08(m, 1H), 1,96(m, 2H), 1,50(m, 2H), 1,24(t, 4H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 164,0, 158.9, 154,0, 147.9, 145.9, 144.2, 139,0,
135,5, 134,3, 132,8, 132,6, 131,7,130,3, 130,0, 128,3, 127,0, 125,2, 1249, 120,3,118,5,
117.3, 115,8, 109,7, 103,6, 100,5, 73,9, 66,3, 58,5, 47,7, 45,3, 44,9, 42,9, 34,6, 29,3,
27,4, 24,8.

Vi du 358: 4—(4-{[2-(2-clo-4—triﬂometylphenyl)—4,4-dimetylxyclohex-1-enyl]metyl}—
piperazin-1-y1)-N-({3-nitro-4-[((1 -(2-metoxyaxetyl)piperidin-3-
yl)metyl)amino]phenyl}sulfonyl)—2-(1H—pyr010[2,3-b]pyridin—5-y10xy)-benzamit
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1) biéu ché hop chét 58-k

Hoa tan  3-nitro-4-flobenzensulfonamit (1,03 g), 3-aminometyl-1-(2-
metoxyaxetyl)piperidin (1,04 g) va N,N-diisopropyletylamin (1,51 g) trong axetonitril
(10 mL), va lam néng dung dich dén 85 °C va phan (g trong 6 gio. Lam mét dung dich
phan tng ¢ nhiét do phong, dé qua dém, co ddc va lam khd dé tao ra hop chét 58-k (1,51
g). ESI-MS: m/z = 387,0 [M+H]".

2) Piéu ché hop chat 58-1

Hop chét 58-1 thu dugc bang cach tham khao phwong phap diéu ché hop chat 7-1
trong budc 6) cua vi du 7, véi hop chét 7-k duoc thay thé bang hop chét 58-k.

Hop chit 58-1: 'H NMR (500MHz, DMSO-d6), &: 11,71(s, 1H), 11,68(s, 1H),
8.64(m, 1H), 8,58(d, 1H), 8,05(d, 1H), 7,88(s, 1H), 7,83(m, 1H), 7.71(d, 1H), 7,55(m,
3H), 7,40(d, 1H), 7,16(d, 1H), 6,76(m, 1H), 6,40(m, 1H), 6,30(d, 1H), 3,93(m, 2H),
3.76(m, 8H), 3,39(m, 4H), 3,05(m, 4H), 2,79(m, 2H), 2,27(m, 2H), 2,09(s, 1H), 1,96(s,
2H). 1,62(m, 2H), 1,50(m, 2H), 1,37(m, 2H), 1,24(s, 1H), 0,97(s, 6H). ESI-MS: m/z
=1007,4 [M+H]".

Vi du 359: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1 -enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[((1 -(metylglyxyl)piperidin-4-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Bidu ché hop chét 59-k

Hoa tan  3-nitro-4-flobenzensulfonamit (0,91 2), 4-aminometyl-1-
(metylglyxyl)piperidin (0,99 g) va N,N-diisopropyletylamin (1,34 g) trong axetonitril
(10 mL), va lam néng dung dich dén 85 °C va phan (mg trong 6 gio. Lam mat dung dich
phan g ¢ nhiét do phong, dé qua dém, c6 ddc va lam kho dé tao ra hop chit 59-k (1,62
g). ESI-MS: m/z = 400,1 [M+H]".

2) Didu ché hop chat 59-1

Hop chét 59-1 thu dugc bang cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cua vi du 7, véi hop chit 7-k dugc thay thé bang hop chét 59-k.

ESI-MS: m/z =1020,4 [M+H]*,

Hop chét 59-1: "H NMR(500 MHz, DMSO-d6), 8: 11,74(s, 2H), 8,67(s, 1H), 8,59(m,
1H), 8,05(s, 1H), 7,88(d, 1H), 7,83(m, 1H), 7,69(d, 1H), 7,54(m, 3H), 7.39(m, 1H),
7.16(d, 1H), 6,75(d, 1H), 6.40(s, 1H), 6,30(s, 1H), 3,61(m, 4H), 3,38(m, SH), 3,02(m,
411), 2,81(m, 7TH), 2,67(m, 2H), 2,28(m, 2H), 2,02(m, 3H), 1,78(m, 2H), 1,49(m, 2H),
1,20(m, 4H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), &: 158,9, 154,0, 147.9, 145.9, 144,2,139,0, 135,6,
134,3, 132,8, 132,6, 131,8, 130,2, 130,1, 128,3, 127,0, 124,9, 124.5, 120,3,118,4, 117,6,
115,6, 114,2, 109,7, 103,5, 100,4, 58,5, 47,7, 45,3, 44,9, 41,7, 34,6,29.4,27,1, 24,8.

Vi du 60: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[((1 -(metylglyxyl)piperidin-3-
yl)metyl)amino]phenyl}sulfonyl)-2-( 1 H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Biéu ché hop chét 60-k

Hoa  tan  3-nitro-4-flobenzensulfonamit (0,90  g),  3-aminometyl-1-
(metylglyxyl)piperidin (0,98 g) va N,N-diisopropyletylamin (1,32 g) trong axetonitril
(10 mL), va lam néng dung dich dén 85 °C va phan {mg trong 6 giod. Lam mat dung dich
phan g ¢ nhiét do phong, dé qua dém, co dac va lam kho dé tao ra hop chét 60-k (1,58
g). ESI-MS: m/z =400,0 [M+H]".

2) Diéu ché hop chat 60-1

Hop chét 60-1 thu dugc bang cach tham khéo phuong phap didu ché hop chit 7-1
trong bude 6) cua vi du 7, v6i hop chét 7-k duoc thay thé bang hop chét 60-k.

Hop chit 60-1: 'H NMR (500MHz, DMSO-d6), 8: 11,72(s, 2H), 8,63(m, 1H),
8.59(d, 1H), 8,04(d, 111), 7.88(s, 1H), 7,84(m, 1H), 7.70(d, 1H), 7,54(m, 3H), 7.40(d,
1H), 7,17(d, 1H), 6,76(m, 1H), 6,40(m, 1H), 6,29(d, 1H), 3,89(m, 2H), 3,66(m, 7H),
3.33(m, 4H), 3,04(m, 4H), 2,89(s, 6H), 2,27(m, 3H), 2,09(s, 1H), 1,96(s, 2H), 1,62(m,
2H), 1,50(m, 2H), 1,24(s, 2H), 0,97(s, 6H). ESI-MS: m/z = 1020,4[M+H]".

Vidu 61: (S)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3 -nitro-4-[((4-axetylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-( 1 H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 61-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,68 g),  (S)-2-aminometyl-4-
axetylmocpholin (0,59 g) va N,N-diisopropyletylamin (2,59 g) trong axetonitril (10 mL),
va lam nong dung dich dén 85 °C va phan tmg trong 6 gid. Lam mat dung dich phan
{ing & nhiét do phong, dé qua dém, co dic va lam kho 8 tao ra hop chét 61-k (0,89 g).
ESI-MS: m/z = 359,0 [M+H]".

2) Didu ché hop chét 61-1

Hop chat 61-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budce 6) cta vi du 7, v6i hop chét 7-k dugc thay thé bang hop chét 61-k.

Hop chét 61-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,71(s, 2H), 8,64(s, 1H), 8,58(m,
1H), 8,05(s, 1H), 7.87(d, 1H), 7,84(m, 1H), 7,70(d, 1H), 7,54(m, 3H), 7.39(m, 1H),
7.15(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3.91(m, 1H), 3,67(m, 2H), 3,60(m,
ATD), 3,47(m, 2H), 3,42(m, 2H), 3,30(m, 2H), 3,17(m, 1H), 3,02(m, 2H), 2.72(m, 1H),
2.55(m, 1H), 2,27(m, 1H), 2,21(m, 2H), 2,01(m, 3H), 1,96(m, 2H), 1,50(m, 2H), 0,97(s,
6H).

13C NMR (125 MHz, DMS0-d6), 3: 169,1, 164,0, 158.9, 158,6, 154,0, 147,9, 146.9,
145,9, 144,2, 135,5,132,8,131,7,130,2, 128,3, 128,2, 125,2, 120,3,118,3,117,4,115,8,
114,2,109,7, 103,6, 100,4, 73,8, 66,4, 58,5,48.5,45,2, 44,3, 41,2,34,6,29,3,27,1,24.8,
21,6. ESI-MS: m/z =979,4 [M-+H]".

Vidu 62: (S)-4-(4-{ [2-(2-clo-4-triﬂometylphenyl)-4,4—dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [((4-isobutyrylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-( 1 H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chat 62-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,68  g), (S)-2-aminometyl-4-
isobutyrylmocpholin (0,69 g) va N,N-diisopropyletylamin (2,59 g) trong axetonitril (10
mL), va lam nong dung dich dén 85 °C va phan tng trong 6 gid. Lam mat dung dich
phan g ¢ nhiét do phong, dé qua dém, c6 dac va lam kho 8 tao ra hop chét 62-k (0,87
g). ESI-MS: m/z = 387,0 [M+H]".

2) Didu ché hop chét 62-1

Hop chét 62-1 thu duoc bang cach tham khao phuong phap diéu ché hop chét 7-1
trong budc 6) cta vi du 7, v6i hop chit 7-k duoc thay thé bang hop chét 62-k.

Hop chét 62-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,72(s, 1H), 11,69(s, 1H),
8.64(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7.88(d, 1H), 7,83(m, 1H), 7,70(d, 1H), 7,54(m,
3H), 7,39(m, 1H), 7,16(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,92(m, 1H),
3.80(m, 1H), 3,60(m, 4H), 3.47(m, 2H), 3,39(m, 2H), 3,30(m, 2H), 3,19(m, 1H), 2,86(m,
SH), 2,72(m, 1H), 2,57(m, 1H), 2.27(m, 2H), 1,96(m, 2H), 1,50(m, 2H), 1,00(s, 6H),
0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 5: 158.,9, 154,0, 147.9, 145.6, 144.2,139,0, 135,5,
1343, 132,8, 132,6, 131,7, 130,2, 130,0, 1283, 127,0, 125,2, 1250, 120,3, 18,4, 117.3,
115.8, 109.7, 103,6, 100,4, 74,0, 66,6, 58,5, 45,3, 44,3, 42,9, 34,6, 29.3, 27,1, 24.8,
20,0.ESI-MS: m/z = 1007,4[M+H]".

Vi du 63: (S)-4-(4-{ [2—(2-clo-4-triﬂomety1pheny1)-4,4—dimetylxyclohex— 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [(((4-(metylsulfonyl)mocpholin)-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H _pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) DBidu ché hop chat 63-k

Hoa tan  3-nitro-4-flobenzensulfonamit (0,68 g),  (S)-2-aminometyl-4-
(metylsulfonyl)mocpholin (0,72 g) va N,N-diisopropyletylamin (2,59 g) trong
axetonitril (10 mL), va lam néng dung dich dén 85 °C va phén mg trong 6 gio. Lam
mét dung dich phan g & nhiét do phong, dé qua dém, c6 dic va lam kho dé tao ra hop
chit 63-k (0,68 g). ESI-MS: m/z = 395,0 [M+H]".

2) Pidu ché hop chat 63-1

Hop chét 63-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, v6i hop chét 7-k dugc thay thé bing hop chét 63-k.

Hop chét 63-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,71(s, 1H), 11,69(s, 1H),
8.65(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7,89(d, 1H), 7,84(m, 1H), 7,70(d, 1H), 7,54(m,
3H), 7,39(m, 1H), 7,16(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,98(m, 1H),
3.79(m, 3H), 3,66(m, 2H), 3,58(m, 3H), 3,49(m, 1H), 3,44(m, 1H), 3,35(m, 2H), 2,92(m,
AHD), 2,85(m, 2H), 2,69(m, 2H), 2,27(m, 1H), 2,21(m, 1H), 1,96(m, 3H), 1,50(m, 2H),
0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 5: 164,0, 158,9, 158,6, 1540, 147.8, 146,9, 145.9,
1442, 1356, 132,8, 131,7, 130,3, 128,3,128,2, 125,2,120,3, 118,3, 115,8,115,1, 114,1,
109,7, 103,6, 100,4, 73,7, 66,0, 58,5, 47,9, 45,4, 44,3, 34,6, 29.3, 27,2, 24,8. ESI-MS:
m/z = 1015,3[M+H]".

Vi du 64: (S)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1 -enyl|metyl}-
piperazin-1-y1)-N-({3 -nitro-4-[((4-(2-metoxyaxetyl)mocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Biéu ché hop chét 64-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,68 g), (S)-2-aminometyl-4-(2-
metoxyaxetyl)mocpholin (0,70 g) va N,N-diisopropyletylamin (2,59 g) trong axetonitril
(10 mL), va lam néng dung dich dén 85 °C va phan mg trong 6 gid. Lam mat dung dich
phan (g ¢ nhiét do phong, dé qua dém, co6 dac va lam kho 8 tao ra hop chét 64-k (0,68
g). ESI-MS: m/z = 389,0 [M+H]".

2) Didu ché hop chét 64-1

Hop chét 64-1 thu duoc bing cach tham khao phuong phép dicu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chit 7-k dugc thay thé bang hop chét 64-k.

Hop chit 64-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,76(s, 1H), 11,73(s, 1H),
8.65(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7,88(d, 1H), 7,85(m, 1H), 7,70(d, 1H), 7,54(m,
3H), 7,40(m, 1H), 7,15(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,67(m, SH),
3.36(m, 7H), 2,99(m, SH), 2,78(m, 1H), 2,28(m, 3H), 1,96(m, 3H), 1,50(m, 3H), 0,97(s,
9H).

13C NMR (125 MHz, DMSO-d6), 3: 164,9, 159,3, 158,9, 158,7, 158,4,153,0, 147.9,
145,9, 1442, 139,1,135,5, 134,3, 132.8, 131,7,130,2, 128,4, 127.1,125,0, 124,9, 1244,
122.8,120,5,119.4, 117,0, 115,1, 114,8,112,4,109,6, 100,5, 76,7, 66,6, 58,5, 45,2, 44,7,
40,9, 34,6, 29,3, 29,1, 27,2, 24.9. ESI-MS: m/z =1009,4 [M-+H]".

Vi du 65: (R)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-
enyl]metyl}-piperazin-1-yl)-N-({3-nitro-4- [((4-axetylmocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Pidu ché hop chét 65-k

Hoa tan  3-nitro-4-flobenzensulfonamit (0,68 g), (R)-2-aminometyl-4-
axetylmocpholin (0,59 g) va N,N-diisopropyletylamin (2,59 g) trong axetonitril (10 mL),
va lam nong dung dich dén 85 °C va phan tng trong 6 gid. Lam mat dung dich phan
tmg ¢ nhiét d phong, dé qua dém, co dic va lam kho dé tao ra hop chat 65-k (0,89 g).
ESI-MS: m/z = 359,0 [M+H]".

2) Piéu ché hop chit 65-1

Hop chét 65-1 thu duoc bing cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cua vi du 7, véi hop chit 7-k duoc thay thé bang hop chét 65-k.

Hop chit 65-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,71(s, 1H), 11,69(s, 1H),
8.64(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7,88(d, 1H), 7,84(m, 1H), 7,70(d, 1H), 7,55(m,
3H), 7,39(m, 1H), 7,15(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,89(m, 2H),
3.67(m, 2H), 3,58(m, 3H), 3,49(m, 3H), 3,30(m, 2H), 3,17(m, 2H), 3,02(m, 2H), 2,72(m,
1H), 2,56(m, 1H), 2,27(m, 2H), 2,21(m, 1H), 2,02(m, 3H), 1,96(m, 2H), 1,50(m, 2H),
0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 169,1, 164,0, 158,9, 158,6, 1582, 154,0, 147.8,
146,9, 145.8, 144,2, 139,0, 135,5, 132,8, 131,7, 130,2, 128,3, 128,2,124,4,120,3, 1183,
115.8, 114.9, 114,1, 109,7, 103,6, 100,4, 73,8, 66,4, 58,5, 48,5, 45,4, 44,3, 41,2, 34,6,
29.3,29.1, 27,1, 24.8, 21,6. ESI-MS: m/z = 979,4[M+H]".

Vi du 66: (R)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-
enyl]metyl}-piperazin-1-yl)-N-({3 -nitro-4-[((4-isobutyrylmocpholin-2-
yl)metyl)amino]pheny!}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 66-k

Hoa tan  3-nitro-4-flobenzensulfonamit (0,68 g), (R)-2-aminometyl-4-
axetylmocpholin (0,69 g) va N,N-diisopropyletylamin (2,59 g) trong axetonitril (10 mL),
va lam néng dung dich dén 85 °C va phan tmg trong 6 gid. Lam mat dung dich phan
ing & nhiét do phong, dé qua dém, co ddc va 1am kho @8 tao ra hop chit 66-k (0,87 g).
ESI-MS: m/z = 387,0 [M+H]".

2) Pidu ché hop chét 66-1

Hop chét 66-1 thu duogc bang cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cta vi du 7, v6i hop chit 7-k dugc thay thé bing hop chét 66-k.

Hop chét 66-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,72(s, 1H), 11,69(s, 1H),
8.64(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7,88(d, 1H), 7,84(m, 1H), 7.70(d, 1H), 7,56(m,
3H), 7,40(m, 1H), 7,16(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,91(m, 2H),
3.81(m, 1H), 3,60(m, 4H), 3,45(m, 2H), 3,39(m, 2H), 3,30(m, 2H), 3,18(m, 1H), 3,03(m,
2H), 2,87(m, 2H), 2,72(m, 1H), 2,57(m, 1H), 2.27(m, 1H), 2,21(m, 1H), 1,96(m, 2H),
1,50(m, 2H), 1,00(s, 6H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), &: 175,2, 164,0, 158,2, 154,0, 147.8, 146,9, 145.9,
144,2,139,0, 135,5, 134,3,132,8, 132,6, 131,7, 130,2, 128,3,125,2, 124,4,120,3,118,3,
115,8, 114,1, 109,7, 103,6, 100,4, 74,0, 66,6, 58,5, 56,5, 45,3, 44,3, 41,5, 34,6, 29,4,
293, 27,1, 24,3, 20,0. ESI-MS: m/z = 1007, 4[M+H]".

Vi du 67: (R)-4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1-
enyl]metyl}-piperazin-1-yl)-N-({3 -nitro-4-[(((4-(metylsulfonyl)mocpholin)-2-
yl)metyl)amino]pheny!}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Biéu ché hop chét 67-k

Hoa tan 3-nitro-4-flobenzensulfonamit (0,68 g), (R)-2-aminometyl-4-
(metylsulfonyl)mocpholin (0,72 g) va N,N-diisopropyletylamin (2,59 g) trong
axetonitril (10 mL), va 1am néng dung dich dén 85 °C va phén Umg trong 6 gid. Lam
mat dung dich phan ting & nhiét do phong, dé qua dém, c6 dac va lam kho dé tao ra hop
chét 67-k (0,68 g). ESI-MS: m/z =395,0 [M+H]".

2) Pidu ché hop chét 67-1

Hop chét 67-1 thu dugc bang cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 67-k.

Hop chit 67-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,72(s, 1H), 11,69(s, 1H),
8.64(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7.88(d, 1H), 7,85(m, 1H), 7,70(d, 1H), 7,54(m,
3H), 7,39(m, 1H), 7,16(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,98(m, 2H),
3.79(m, 2H), 3,66(m, 2H), 3,56(m, 3H), 3,49(m, 2H), 3,38(m, 3H), 2,92(m, 3H), 2,88(m,
2H), 2,70(m, 2H), 2,27(m, 1H), 2,21(m, 1H), 1,96(m, 2H), 1,50(m, 2H), 1,24(t, 1H),
0,97(s, 6H).

130 NMR (125 MHz, DMSO-d6), 3: 159,3, 159,0, 158,7, 158,2, 154,0, 147.8, 146.9,
145,8, 144,2, 139,0, 135,5, 132,8, 131,7, 130,2, 128,3,128,2,124,3,120,4, 1184, 1158,
114.8, 114,1, 109,7, 103,6, 100,5, 73,7, 66,0, 58,5, 47,8, 45,4, 44,3, 34,6, 29.3, 29,1,
27.1,24,8. ESI-MS: m/z =1015,3 [M+H]".

Vi du 68: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex-1 -enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[(3 -(4-axetylmocpholin-2-
yl)propyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chét 68-k

Hoa tan 3-nitro-4-flobenzensulfonamit (1,20 g), 2-aminopropyl-3-(4-
axetyl)mocpholin (1,22 g) va N,N-diisopropyletylamin (4,59 g) trong axetonitril (10
mL), va lam néng dung dich dén 85 °C va phan {mg trong 6 gid. Lam mét dung dich
phan ing & nhiét do phong, dé qua dém, co dac va lam kho dé tao ra hop chét 68-k (1,67
g). ESI-MS: m/z = 387,0 [M+H]".

2) Didu ché hop chét 68-1

Hop chét 68-1 thu dugc bing cach tham khao phuong phap didu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chét 7-k dugc thay thé bang hop chét 68-k.

Hop chét 68-1: '"H NMR(500 MHz, DMSO-d6), 8: 11,74(s, 2H), 8,61(s, 1H), 8,58(m,
1H), 8,05(s, 1H), 7,88(d, 1H), 7,85(m, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(m, 1H),
7,07(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,83(m, 1H), 3,66(m, 2H), 3,59(m,
1H), 3,40(m, 4H), 3,32(m, 2H), 3,10(m, 2H), 3,05(m, 2H), 2,83(m, 1H), 2,63(m, 1H),
2,27(m, 2H), 2,21(m, 1H), 2,00(m, 3H), 1,71(m, 3H), 1,96(m, 2H), 1,50(m, 4H), 1,24(t,
1H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO0-d6), §: 168,8, 164,0, 159,3, 159,0, 158,7, 154,0, 147,7,
1458, 144,2, 139,0, 135,5,132,8,131,7, 130,1, 128,3, 124,4,120,4, 117.3, 115,4,114.,9,
1097, 100,5, 75,1, 66,3, 58,5, 46,1, 45,1, 44,3, 42,8, 41,3, 34,6, 29,3, 29,1, 27,1, 24,8,
21,6. ESI-MS: m/z =1007,4 [M+H]".

Vi du 69: 4-(4-{[2-(2-clo-4-triﬂometylpheny1)—4,4-dimety1xyclohex-1-eny1]mety1}-
piperazin-1-yl)-N—({3-nitro-4-[(3-(4—isobutyry1mocpholin-2-
yl)propyl)amino]phenyl}sulfonyl)—2-(1H—pyr010[2,3—b]pyridin—S-yloxy)-benzamit
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1) Diéu ché hop chét 69-k

Hoa tan  3-nitro-4-flobenzensulfonamit (1,20 g),  2-aminopropyl-3-(4-
isobutyryl)mocpholin (1,40 g) va N,N-diisopropyletylamin (4,59 g) trong axetonitril (10
mL), va 1am nong dung dich dén 85 °C va phan Umg trong 6 gid. Lam mat dung dich
phan rng ¢ nhiét do phong, dé qua dém, cd dac va lam kho d? tao ra hop chét 69-k (1,69
g). ESI-MS: m/z = 415,1 [M+H]".

2) Diéu ché hop chat 69-1

Hop chét 69-1 thu dugc bang cach tham khao phwong phap diu ché hop chit 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 69-k.

Hop chét 69-1: 'H NMR(500 MHz, DMSO-d6), 3: 11,73(s, 1H), 11,67(s, 1H),
8.60(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7,88(d, 1H), 7.83(m, 1H), 7,70(d, 1H), 7,54(m,
3H), 7,39(m, 1H), 7,07(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,83(m, 3H),
3.58(m, 2H), 3,40(m, 5H), 3,32(m, 3H), 3,15(m, 1H), 3,05(m, 3H), 2,85(m, 1H), 2,64(m,
1H), 2,40(m, 1H), 2,27(m, 1H), 2,21(m, 1H), 1,96(m, 2H), 1,70(m, 2H), 1,50(m, 4H),
1,01(s, 6H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 8: 174,9, 164,0, 159,0, 158,7,158,2,154,0, 147.7,
146,9, 145.8, 144,2, 139,0, 135,5, 132,8, 131,7,130,0, 128,3, 124,9, 124,4,120,3, 1184,
115.4, 109.7, 100,4, 75,2, 66,6, 58,5, 46,3, 45,2, 44,3, 42,9, 34,6, 29,4, 29,1, 27,1, 24,8,
243, 20,6. ESI-MS: m/z =1035.3 [M+H]".

Vi du 70: 4-(4-{ [2-(2-010-4-triﬂometylphenyl)-4,4-dimetylxyclohex- 1-enyljmetyl}-
piperazin-1-y1)-N-({3-nitro-4-[(3 -(4-(2-metoxyaxetyl)mocpholin-2-
yl)propyl)amino]phenyl}sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) bBiéu ché hop chét 70-k

Hoa tan 3-nitro-4-flobenzensulfonamit (1,20 g), 2-aminopropyl-3-(4-(2-
metoxyaxetyl))mocpholin (1,42 g) va N,N-diisopropyletylamin (4,59 g) trong axetonitril
(10 mL), va 1am nong dung dich dén 85 °C va phan mg trong 6 gio. Lam mét dung dich
phan ing & nhiét do phong, dé qua dém, cd dac va lam kho 2 tao ra hop chat 70-k (1,71
g). ESI-MS: m/z = 417,1 [M+H]".

2) Diéu ché hop chat 70-1

Hop chét 70-1 thu dugc bang cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cua vi du 7, voi hop chit 7-k dugc thay thé bang hop chét 70-k.

Hop chit 70-1: 'H NMR (500MHz, DMSO-d6), 3: 11,73(s, 1H), 11,69(s, 1H),
8.64(m, 1H), 8,58(d, 1H), 8,05(d, 1H), 7,89(s, 1H), 7,83(m, 1H), 7,71(d, 1H), 7,54(m,
3H), 7,40(d, 1H), 7,18(d, 1H), 6,76(m, 1H), 6,39(m, 1H), 6,30(d, 1H), 4,26(m, 2H),
3.64(m, 6H), 3,54(m, 2H), 3,49(m, 2H), 3,39(m, 4H), 3,05(m, 4H), 2,79(m, 2H), 2,27(m,
1H), 2,21(m, 1H), 2,09(s, 1H), 1,96(s, 2H), 1,62(m, 2H), 1,50(m, 2H), 1,37(m, 2H),
1,24(s, 1H), 0,97(s, 6H).

ESI-MS: m/z =1037.2 [M+H]".

Vi du 71: 4-(4-{ [2-(2-010-4-triﬂomety1phenyl)-4,4-dimety1xyc10hex— 1-enyl]metyl}-
piperazin-1-y1)-N-({3-nitro-4-[(3 -(4-(2-metylsulfonyl)mocpholin-2-
yl)propyl)amino]phenyl}sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chat 71-k

Hoa tan 3-nitro-4-flobenzensulfonamit (1,13 g), 2-aminopropyl-3-(4-(2-
metylsulfonyl))mocpholin (1,36 g) va N,N-diisopropyletylamin (4,59 g) trong
axetonitril (10 mL), va lam néng dung dich dén 85 °C va phéan tng trong 6 gid. Lam
mét dung dich phan (mg & nhiét 49 phong, dé qua dém, cd dac va lam kho & tao ra hop
chit 71-k (1,51 ). ESI-MS: m/z = 423,0 [M+H]".

2) Didu ché hop chét 71-1

Hop chét 71-1 thu dugc bing cach tham khao phuong phép didu ché hop chat 7-1
trong budc 6) cua vi du 7, v6i hop chit 7-k dugc thay thé bang hop chét 71-k.

Hop chit 71-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,72(s, 2H), 8,62(s, 1H), 8,57(m,
1H). 8,05(s, 1H), 7,89(d, 1H), 7,83(m, 1H), 7,70(d, 1H), 7,54(m, 3H), 7,39(m, 1H),
7.07(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 3,92(m, 1H), 3,78(m, 2H), 3,53(m,
4H1), 3,35(m, 7H), 2,89(m, 7H), 2,55(m, 1H), 2,21(m, 2H), 1,96(m, 2H), 1,70(m, 2H),
1,52(m, 4H), 0,97(s, 6H).

13 NMR (125 MHz, DMSO-d6), 8: 164,0, 158,9, 154,0, 147,7, 1459, 144.2, 136,0,
134.3,132.,9, 132,6, 131,8, 130,2, 130,0, 128.,4, 127,0, 125,0, 124,7,122,8,120,3, 118 3,
115.4, 114.2, 109,7, 103,6, 100.4, 74,7, 65,9, 58,5, 50,1, 45,1, 44,3, 42,8, 34,6, 29.3,
272, 24.8. ESI-MS: m/z =1043,2 [M+H]".

Vi du 72: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3 -nitro-4-[(2-(4-(2-metoxyaxetyl)mocpholin-2-
yl)etyl)amino]phenyl} sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit
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1) Diéu ché hop chét 72-k

Hoa tan 3-nitro-4-flobenzensulfonamit (1,20 g),  2-aminoetyl-2-(4-(2-
metoxyaxetyl))mocpholin (1,33 g) va N, _N-diisopropyletylamin (4.59 g) trong axetonitril
(10 mL), va 1am néng dung dich dén 85 °C va phan tmg trong 6 gid. Lam mét dung dich
phan (mg ¢ nhiét do phong, dé qua dém, co dac va 1am kho 2 tao ra hop chét 72-k (1,56
g). ESI-MS: m/z =403,0 [M+H]".

2) Didu ché hop chat 72-1

Hop chét 72-1 thu duge bang cach tham khao phuong phap diéu ché hop chit 7-1
trong budc 6) cuia vi du 7, véi hop chit 7-k duogc thay thé bang hop chét 72-k.

Hop chit 72-1: 'H NMR (500MHz, DMSO-d6), 3: 11,72(s, 2H), 8,64(m, 1H),
8.58(d, 1H), 8,04(d, 1H), 7,88(s, 1H), 7.84(m, 1H), 7,70(d, 1H), 7,55(m, 3H), 7.39(d,
1H). 7,16(d, 1H), 6,76(m, 1H), 6,39(m, 1H), 6,29(d, 1H), 3,89(m, 2H), 3,70(m, 6H),
3,55(m, 2H), 3,51 (m, 2H), 3,40(m, 4H), 3,04(m, 4H), 2,79(m, 2H), 2,28(m, 1H), 2,21(m,
1H), 2,11(s, 1H), 1,96(s, 2H), 1,62(m, 2H), 1,35(m, 2H), 1,24(s, 1H), 0,97(s, 6H). ESI-
MS: m/z =1023,3 [M+H]".

Vi du 73: 4-(4-{ [2-(2-clo-4-triflometylphenyl)-4,4-dimetylxyclohex- 1-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[((1 -(2-metoxyaxetyl)piperidin-4-
ylmetyl)amino]phenyl}sulfonyl)-2-( 1H-pyrolo[2,3-b]pyridin-5-yloxy)-benzamit
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1) Didu ché hop chat 73-k

Hoa tan  3-nitro-4-flobenzensulfonamit (1.56 g), 4-aminometyl-1-(2-
metoxyaxetyl)piperidin (1,59 g) va N,N-diisopropyletylamin (2,30 g) trong axetonitril
(10 mL), va 1am néng dung dich dén 85 °C va phan mg trong 6 gio. Lam mat dung dich
phan Gmg ¢ nhiét do phong, dé qua dém, cd ddc va lam kho @2 tao ra hop chat 73-k (2,58
g). ESI-MS: m/z = 387,0 [M+H]".

2) Pidu ché hop chét 73-1

Hop chét 73-1 thu dugc bang cach tham khao phuong phép didu ché hop chat 7-1
trong budce 6) cua vi du 7, véi hop chit 7-k dugc thay thé bang hop chét 73-k.

Hop chét 73-1: 'H NMR(500 MHz, DMSO-d6), 8: 11,74(s, 1H), 11,69(s, 1H),
8.64(s, 1H), 8,58(m, 1H), 8,05(s, 1H), 7,89(d, 1H), 7,82(m, 1H), 7,70(d, 1H), 7,54(m,
3H), 7,39(m, 1H), 7,14(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 4,08(m, 2H),
3.76(m, 3H), 3,58(m, 1H), 3,31(m, 6H), 2,93(m, 4H), 2,54(m, 2H), 2,27(m, 2H), 1,96(m,
4H), 1,74(m, 2H), 1,50(m, 2H), 1,24(m, 4H), 0,97(s, 6H).

130 NMR (125 MHz, DMSO-d6), 5: 164,0, 158,9, 154,0, 147,9, 146,9, 145.8, 144.2,
139.0, 135,5, 134,3, 132,8, 132,6, 131,7, 130,2, 130,1, 128,3,127,0, 124,8, 1204, 118.5,
117.2, 115.8, 114,9, 109,7, 103,6, 100,5, 71,2, 58,7, 48,0, 45,2, 44,4, 41,3, 35,3, 30,3,
29,6, 27,4. ESI-MS: m/z =1007,3 [M+H]".

Vi du 74: 4-(4-{[2-(2-clo-4-triﬂomety1pheny1)-4,4-dimety1xyclohex—l-enyl]metyl}-
piperazin-1-yl)-N-({3-nitro-4- [((4-(etoxyfocmyl)mocpholin-2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H—pyrolo[2,3-b]pyridin-S-yloxy)-benzamit (Hop
chét 74-1)
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1) Didu ché hop chat 74-k

Hoa tan  3-nitro-4-flobenzensulfonamit (1,20 2), 2-aminometyl-4-
(etoxyfocmyl)mocpholin (1,23 g) va N,N-diisopropyletylamin (4,59 g) trong axetonitril
(10 mL), va 1am néng dung dich dén 85 °C va phan g trong 6 gid. Lam mét dung dich
phan g ¢ nhiét do phong, dé qua dém, cd ddc va lam kho dé tao ra hop chét 74-k (1,80
g). BSI-MS: m/z = 387,1 [M-H]".

2) Diéu ché hop chat 74-1

Hop chit 74-1 thu dugc bang cach tham khéo phuong phip diéu ché hop chit 7-1
trong budc 6) cua vi du 7, voi hop chét 7-k duoc thay thé bang hop chét 74-k.

Hop chit 74-1: "H NMR (500 MHz, DMSO-d6), : 11,70(s, 2H), 8,64(s, 1H), 8,57(m,
1H), 8,04(s, 1H), 7,88(d, 1H), 7,83(m, 1H), 7,70(d, 1H), 7,53(m, 3H), 7.39(m, 1H),
7.15(d, 1H), 6,75(d, 1H), 6,40(s, 1H), 6,30(s, 1H), 4,08(m, 2H), 3,89(m, 3H), 3,65(m,
2H), 3,51(m, 7H), 2,96(m, 3H), 2,79(m, 2H), 2,21(m, 2H), 2,02(m, 1H), 1,95(m, 2H),
1,50(m, 2H), 1,23(m, 1H), 1,18(m, 3H), 0,97(s, 6H).

13C NMR (125 MHz, DMSO-d6), 3: 162,4, 156,0, 153,6, 152,5, 146,3, 145,3, 1443,
142,8,134,0, 132,7,131,3,131,0, 130,2, 128,6, 126,7, 126,6, 125,4, 123,6,123,3,118.7,
116,7,114,2,108,1,101,9, 98,8, 72,1, 64,5, 59,8, 56,9, 43,5, 42,8, 33,1, 27,5, 25,6, 23,3.
ESI-MS: m/z =1009,3 [M+H]".

Vi du 75: 4-(4-{[2-(2-cl0-4-triﬂ0mety1phenyl)—4,4-dimetylxyclohex-l-enyl]metyl}-
piperazin—l—yl)-N-({3-nitr0—4-[((4-(met0xyfocmyl)mocpholin—2-
yl)metyl)amino]phenyl}sulfonyl)-2-(1H-pyrolo[2,3 -b]pyridin-5-yloxy)-benzamit (Hop
chat 75-1)
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1) Bidu ché hop chat 75-k

Hoa tan  3-nitro-4-flobenzensulfonamit (1,20  g),  2-aminometyl-4-
(metoxyfocmyl)mocpholin (1,14 g) va N,N-diisopropyletylamin (4,59 g) trong
axetonitril (10 mL), va lam néng dung dich dén 85 °C va phan mg trong 6 gio. Lam
mat dung dich phan tmg & nhiét do phong, dé qua dém, c6 dac va lam kho dé tao ra hop
chit 75-k (1,73 g). ESI-MS: m/z = 373,1 [M-HJ".

2) Didu ché hop chat 75-1

Hop chét 75-1 thu duge bang cach tham khéo phuong phap diéu ché hop chat 7-1
trong budc 6) cua vi du 7, véi hop chit 7-k duoc thay thé bang hop chat 75-k.

Hop chit 75-1: 'TH NMR (500MHz, DMSO0-d6), 8: 11,71(s, 1H), 11,68(s, 1H),
8,64(m, 1H), 8,58(d, 1H), 8,05(d, 1H), 7,88(s, 1H), 7,83(m, 1H), 7,71(d, 1H), 7,55(m,
3H), 7,40(d, 1H), 7,16(d, 1H), 6,76(m, 1H), 6,40(m, 1H), 6,30(d, 1H), 3,93(m, 2H),
3,76(m, 8H), 3,49(m, 4H), 3,02(m, 4H), 2,79(m,2H), 2,28(m, 2H), 2,08(s, 1H), 1,96(s,
2H), 1,51(m, 2H), 1,24(s, 1H), 0,97(s, 6H).

13C NMR (125MHz, DMS0-d6),8: 162.,4, 157,6, 157,3, 157,0, 156,6, 154,0, 152,4,
146,3, 145,3, 144,3,142.6, 137,4, 133,9,132,7,131,2, 131,0, 130,1, 128.6, 126,7, 126,6,
123.6, 123,4, 1228, 118,7, 116,7, 115,9, 114,2, 113,6, 112,6, 108,1, 102,0, 98,8, 72,1,
64,5, 56,9, 51,3, 43,6, 43,4,42,7, 33,0, 27,7, 27,5, 25,5, 23,2.

ESI-MS: m/z =995,3 [M+H]".

Vi du 76-Vidu 82

Céc hop chét duéi day thu duge bang cach tham khao quy trinh didu ché cua vi du

Sd Chu tao Su biéu thi dic tinh
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76-1

IH NMR(500 MHz, DMSO-d6), 5: 11,62
(s, 1H), 11,58 (s, 1H), 8,45 (s, 1H), 8,37
(t, 1H), 8,17 (s, 1H), 7,96 (s, 1H), 7,82 (s,
1H), 7,70 (d, 1H), 7,65 (d, 1H), 7,55 (d,
1H), 7,36 (s, 1H), 7,33 (d, 1H), 6,87 (d,
1H), 6,64 (d, 1H), 6,33 (s, 1H), 6,23 (s,
1H), 3,31 (m, 4H), 3,01 (m, 6H), 2,87 (s,
1H), 2,81 (t, 1H), 2,66 (m, 3H), 2,54 (s,
1H), 1,90 (d, 2H), 1,81 (d, 2H), 1,59 (m,
2H), 1,43 (m, 2H), 1,27 (m, 8H), 0,97 (s,
6H).

ESI-MS: m/z=1027,3 [M+H]".

77-1

IH NMR(500 MHz, DMSO-d6), 3: 11,61
(s, TH), 11,57 (s, 1H), 8,45 (s, 1H), 8,37
(t, 1H), 8,17 (s, 1H), 7,97 (s, 1H), 7,82 (s,
1H), 7,71 (d, 1H), 7,66 (d, 1H), 7,54 (d,
1H), 7,36 (s, 1H), 7.33 (d, 1H), 6,86 (d,
1H), 6,65 (d, 1H), 6,32 (s, 1H), 6,23 (s,
1H), 3,31 (m, 3H), 3,01 (m, 6H), 2,81 (1,
1H), 2,66 (m, 3H), 2,54 (s, 1H), 2,10 (s,
3H), 1,90 (d, 2H), 1,81 (d, 2H), 1,59 (m,
2H), 1,43 (m, 2H), 1,27 (m, 7H), 0,97 (s,
6H).

ESI-MS: m/z =991,4 [M+H]".
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78-1

I'H NMR(500 MHz, DMSO-d6), : 11,62
(s, 1H), 11,56 (s, 1H), 8,44 (s, 1), 8,36
(t, 1H), 8,18 (s, 1H), 7,98 (s, 1H), 7,83 (s,
1H), 7,71 (d, 1H), 7,67 (d, 1H), 7,55 (d,
1H), 7,36 (s, 1H), 7,33 (d, 1H), 6,87 (d,
1H), 6,66 (d, 1H), 6,33 (s, 1H), 6,23 (s,
1H), 3,54 (m, 4H), 3,30 (m, 6H), 2,69 (1,
1H), 2,66 (m, 3H), 2,54 (s, 1H), 1,96 (m,
1H), 1,84 (d, 2H), 1,74 (d, 2H), 1,59 (m,
2H), 1,45 (m, 6H), 1,27 (m, 2H), 1,10 (s,
6H), 0,97 (s, 6H).

ESI-MS: m/z =1019,4 [M+H]".

79-1

IH NMR (500 MHz, DMSO-d6), &: 11,61
(s, 1H), 11,57 (s, 1H), 8,45 (s, 1H), 8,37
(t, 1H), 8,17 (s, 1H), 7,97 (s, 1H), 7,82 (s,
1H), 7,71 (d, 1H), 7,66 (d, 1H), 7,54 (d,
1H), 7,36 (s, 1H), 7,33 (d, 1H), 6,86 (d,
1H), 6,65 (d, 1H), 6,32 (s, 1H), 6,23 (s,
1H), 3,40 (m, 2H), 2,86 (m, 4H), 2,81 (t,
1H), 2,66 (m, 4H), 2,54 (s, 1H), 2,10 (s,
3H), 1,90 (d, 2H), 1,81 (d, 2H), 1,59 (m,
3H), 143 (m, 3H), 1,27 (m, 5H), 0,97 (s,
6H).

ESI-MS: m/z =977,3 [M+H]".
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80-1

I'H NMR(500 MHz, DMSO-d6), 3: 11,63
(s, 1H), 11,57 (s, 1H), 8,44 (s, 1H), 8,36
(t, 1H), 8,16 (s, 1), 7.98 (s, 1H), 7,83 (s,
1H), 7,70 (d, 1H), 7,67 (d, 1H), 7,55 (d,
1H), 7,36 (s, 1H), 7.33 (d, 1H), 6,87 (d,
1H), 6,66 (d, 1H), 6,33 (s, 1H), 6,23 (s,
1H), 3,54 (m, 4H), 3,30 (m, 6H), 2,69 (t,
1H), 2,66 (m, 3H), 2,54 (s, 1H), 1,96 (m,
1H), 1,84 (d, 2H), 1,74 (d, 2H), 1,59 (m,
2H), 1,45 (m, 4H), 1,27 (m, 2H), 1,10 (s,
6H), 0,97 (s, 6H).

ESI-MS: m/z =1005,4 [M+H]".

81-1

IH NMR (500MHz, DMSO-d6), 3: 11,72
(s, 2H), 8,64 (m, 1H), 8,58 (d, 1H), 8,04
(d, 1H), 7,88 (s, 1H), 7,84 (m, 1H), 7,70
(d, 1H), 7,55 (m, 3H), 7,39 (d, 1H), 7,16
(d, 1H), 6,76 (m, 1H), 6,39 (m, 1H), 6,29
(d, 1H), 3,89 (m, 2H), 3,70 (m, 4H), 3,55
(m, 3H), 3,51 (m, 2H), 3,40 (m, 4H), 3,04
(m, 4H), 2,79 (m, 2H), 2,28 (m, 1H), 2,21
(m, 1H), 1,96 (s, 2H), 1,62 (m, 2H), 1,35
(m, 2H), 1,15 (s, 3H), 0,97 (s, 6H).

ESI-MS: m/z=979,4 [M+H]".
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82-1 o S Mo 'H NMR (500MHz, DMSO-d6), 3: 11,71
NHIj \\Oéﬂm (s, 2H), 8,65 (m, 1H), 8,59 (d, 1H), 8,04

oCNH ™ "Rl (d, 1H), 7,88 (s, 1H), 7.85 (m, 1H), 7,71

I N (d, 1H), 7,56 (m, 3H), 7,40 (d, 1H), 7,16

(d, 1H), 6,76 (m, 1H), 6,40 (m, 1H), 6,30

o O ofs (d, 1H), 3,89 (m, 2H), 3,70 (m, 4H), 3,57
(m, 3H), 3,51 (m, 2H), 3,38 (m, 4H), 3,04
(m, 2H), 2,32 (s, 3H), 2,27 (m, 1H), 2,20

(m, 1H), 1,96 (s, 2H), 1,62 (m, 2H), 1,35
(m, 2H), 0,97 (s, 6H).

ESI-MS: m/z =979,3 [M+H]".

Vi du thir nghidm 1: Hoat tinh trc ché lién két vdi protein in vitro
1.1 Sang loc hoat tinh tc ché lién két véi BCL-2/BAK

Pha loang dung dich gbc protein Tagl-BCL-2 500 nM va dung dich gbc protein
Tag2-BAK 20 pM 14n luot thanh 5 nM va 120 nM bang dém pha lodng trong bd kit (md
hinh: BCL-2/BAK (BH3) BINDING ASSAY KITS, tir Cisbio). B6 sung 5 pL chét pha
loang protein Tagl-BCL-2 vao mdi giéng, sau do bd sung céc hop chét khac nhau da
duge hoa tan bang DMSO vao cac giéng bang nanoliter pipettor, cho phép cac ndng do
cudi cia hop chét 12 200 nM xubng 0,0488 nM (gradient 4 1an cho tdng s6 7 ndng do).
Thiét 14p céc giéng d6i chimg trong (khong c6 enzym) va cac giéng dbi chiing 4m (c6
enzym, cdng voi dung moéi DMSO), va thiét 1ap 2 giéng lap lai. Cubi cing, bd sung 5
ul chét pha loang protein Tag2-BAK vao mdi giéng, va tron d&u hdn hop bang cach ly
tam va u & 25 °C trong 15 phut. Pha lodng ca anti-Tagl-Eu** 100x va anti-Tag2-XL.665
100x thanh ndng d6 hoat dong 1x bang dém phat hién trong b kit. Tron déu anti-Tag1-
Eu3* va anti-Tag2-X1.665 theo ty 1€ 1:1, va bd sung hdn hgp vao cac giéng v6i lugng 5
ul/ giéng, va i & 25 °C trong 2 git hodc hon. Poc tAm st dung may PE Envision multi-
functional microplate reader (kich thich: 620 nm, phat xa: 665 nm) va tinh toan ICso (thé

hién trong bang 1) bang cach khép 4 thong sd.
1.2 Sang loc hoat tinh tc ché lién két véi BCL-XL/BAK
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Pha lodng dung dich gbc protein Tagl-BCL-XL 300 nM va dung dich gbc protein
Tag2-BAK 10 M 14n luot thanh 2 nM va 80 nM bang dém pha loang trong b3 kit (md
hinh: BCL-XI/BAK (BH3) BINDING ASSAY KITS, tr Cisbio). B& sung 5 pL chat
pha lodng protein Tagl-BCL-XL vao mbi giéng, sau d6 bd sung céc hop chét khac nhau
da duoc hoa tan bang DMSO vao cac giéng bang nanoliter pipettor, cho phép cac ndng
5 cubi cua hop chat 1a 2000 nM xubng 0,488 nM (gradient 4 1an cho tong s 7 nong
do). Thiét 1ap céc giéng @di chimg trbng (khong c6 enzym) va cac giéng @i chtng 4m
(c6 enzym, cdng v6i dung mdi DMSO), va thiét 1ap 2 giéng lap lai. Cubi ciing, bd sung
5 uL chat pha loéng protein Tag2-BAK vao mdi giéng, va tron déu hdn hop bang cach
ly tim va 4 & 25 °C trong 15 phut. Pha loang ca anti-Tagl-Eu*" 100> va anti-Tag2-
X1665 100x thanh ndng do hoat déng 1x bing dém phét hién trong b kit. Tron déu
anti-Tagl-Eu®* va anti-Tag2-XL665 theo ty 1€ 1:1, va bd sung hdn hop vao céc giéng
vé6i lugng 5 pl/giéng, va G & 25 °C trong 2 git hodc hon. Poc tAm st dung may PE
Envision multi-functional microplate reader (kich thich: 620 nm, phat xa: 665 nm) va

tinh toan ICso (thé hién trong bang 1) bang cach khép 4 thong s0.

Bang 1. Hoat tinh wc ché cua cac hop chat trong viée lién két véi BCL-2/BAK va
BCL-XL/BAK

BCL- BCL-

BCL-2/BAK BCL-2/BAK
Hop XL/BAK Hop XL/BAK
chat chit

ICso(nM) ICso(nM)

1-1 2,7 133 37-1 1,59 142,1
3-1 0,86 >2000 38-1 2,81 187
4-1 0,80 >2000 42-1 2,81 220,3
6-1 5,7 1972 43-1 1,8 121
7-1 3,5 289 45-1 2,18 2427
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BCL- BCL-
Hop BCL-2/BAK SLBAK Hop BCL-2/BAK CL/BAK
chét chit
ICso(nM) ICso(nM)

8-1 2,8 155 48-1 1,4 118
9-1 1,8 50-1 2,59 211,1
10-1 2,8 194 51-1 1,9

11-1 1,6 140 52-1 3.9 175
12-1 1,4 113 56-1 3,55 381
13-1 3,6 387 57-1 3,4 268
14-1 5,1 338 58-1 2,35 1452
15-1 3,83 729 59-1 1,1

16-1 3,09 653 60-1 1,1

17-1 2,0 61-1 1,52

18-1 2,7 62-1 2,35 1449
19-1 2,5 63-1 2.3 217
20-1 2,1 65-1 1,5 134
21-1 2,40 66-1 2,6 273
23-1 5,10 302 67-1 0,6 199
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BCL- BCL-
BCL-2/BAK BCL-2/BAK
Hop XL/BAK Hop XL/BAK
chét chét
ICso(nMD ICso(nM)

24-1 5,11 556 71-1 0,76 109
28-1 3,7 266 72-1 2,32 121,6
29-1 2,1 73-1 1,6 204
31-1 4.6 485 74-1 1,66 252,3
35-1 1,61 232.5 75-1 3.5 322
36-1 1,78 157,4

Vi du tht nghiém 2: Tac dung (rc ché cta cac hop chat doi vé1 su tdng sinh clia cac t€

bao RS4;11

B6 sung céc té bao RS4;11 (tir Nanjing Cobioer) & pha ting trudng logarit va diéu
kién té bao tbt vao éng ly tam va ly tm & 1500 rpm trong 3 phut trong may ly tdm tbe
d6 thap. Loai bo phan dich ndi, va bd sung 5 mL moi trudng hoan chinh (mdi truong co
ban RPMI + 10 % khdi lugng huyét thanh bao thai bo (FBS- fetal bovine serum) su
dung pipette @2 1am lo limg lai té bao. Dém té bao sir dung may dém té bao, pha loang
bing mdi truong hoan chinh dén mat do té bao 2x10° té bao/mL, va bd sung v&i lugng
tuong dwong ctia moi truong co ban RPMI dé diu chinh ndng do huyét thanh dén 5%
va mat do té bao dén 1x10° té bao/mL dé gdy mim dia. Gy mam té bao trén dia 96
giéng v6i lugng 100 pL/ giéng sir dung pipettor, va 1 trong tu u 6 37 °C, CO2 5% v6i dd
4m bdo hoa. Sau khi 1 24 gio, tai cac hop chéit st dung nanoliter pipettor, thiét 1ap 2
giéng 1ip lai cho mdi ndng o, va st dung cac té bao khong c6 hop chit 1am cac d6i
ching 4m. Sau 72 gio, b6 sung thude thit CCK-8 véi lugng 10 pL/ giéng dé u trong 4

gio, sau do do do hép thu & 450 nm bing méy Envision plate reader, va tinh toan ty 1¢
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e ché. TV 18 trc ché (%) = (gia tri trung binh cua nhém do6i chirng duong — gia tri trun
s 1\ (g 1 1

binh ctia nhém thir nghiém) / (gid tri trung binh cia nhém d6i chtrng 4m — gid tri trung

binh ctia nhom trdng) x100%. Pudng cong dap tng lidu lugng dugce khdp bang su phan

tich bdn thong s, véi 16garit cia ndng dd hop chét dong vai tro 1a truc hoanh va ty 18

tic ché déng vai trd 14 truc tung, do d6 tinh toan ICso (FIG. 2).

Bang 2. Tac dung rc ché ctia cac hop chat doi v6i su tdng sinh cla céac t€ bao

RS4;11
Té bao .
?}iﬁ’i sl Hop chat RS4;11
ICso(nM) CaoD
H 2.3 31-1 10
o1 2.4 35-1 0.6
7 4,6 38-1 6.6
i 2,5 -1 6.5
> 2,7 43-1 Lo
10 5,6 48-1 L4
t 2,5 50-1 45
11 1,7 51-1 B
B 8,1 52-1 0.9
e 8,6 57-1 23
1 7.2 58-1 53
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Té bao T bio

I:tz o Hopehdt | o0t

ICs0(nM) o
te-1 7.8 591 L0
171 2,9 60-1 13
18- 4,3 61-1 32
e 3,5 62-1 Al
201 3,9 63-1 L4
21 4] 65-1 L8
2 10 66-1 3
2 3,0 67-1 0.8
21 1.3 71-1 6.1
741 6,9 73-1 s
75-1 3.9

Vi du thtr nghiém 3: D9 bn dinh in vitro trong vi lap thé gan

124/151

300 puL he théng 1 cudi chira 30 pL cac vi lap thé gan (ndng do protein: 5 mg/mL),

30 pL NADPH + MgCly, 3 uL hop chét thir nghiém (trong axetonitril), va 237 pLL dém

PBS (pH 7.4), trong do6 phan trim cla dung moi hiru co (axetonitril) la 1% (ty 18 thé

tich). Chuan bj céc mAu lap lai 2 1an cho mdi loai (chudt nha, chudt cdng va con ngudi)

va mdi mau 12 0,3 mL. Mdi éng ma da dugc bd sung véi 270 pL. dung dich tron cua co

chit va enzym, va NADPH, sau khi dugc trude & 37 °C trong 5 phut, dugce bd sung
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v6i 30 uL NADPH + MgClh va tron. Sau do 14y hén hop & 0 phut, 15 phut, 30 phut va
60 phat, va bd sung v6i 300 pL axetonitril bang chtra chat chudn ndi dé két thic phan
ung.

B4 sung 50 pL mAu G v6i 300 pL axetonitril bang chira chét chuén nodi (diazepam
20 ng/mL) 8 két tua, xody trong 5 phut, va ly tdm (13,000 rpm, 20 °C) trong 10 phut.
Ly 70 uL dich ndi va pha lodng v6i 70 uL nudce si€u tinh khiét. Sau khi tron déu, bom
1 uL mau thu dugc dé phan tich. Céc thong s v& viéc loai bo cac hop chat trong vi lap

thé gan & nguoi chudt cdng va chudt nha duge thé hién trong bang 3.

Bang 3: B0 bn dinh trao ddi chét in vitro clia cac hop chét trong vi lap thé gan (1 pM)

Chudt nha Chudt cong Ngudi
86 Cﬁ% hop Ham luong | Ham lugng con lai | Ham lugng con
chat con lai sau 60 | sau 60 phat 60 min | lai sau 60 phut
phut (%0) (%) (%)
1-1 78,9% 88,4% 70,8%
6-1 65,3% 61,2% 65,9%
8-1 73,9% 90,9% 86,3%
9-1 55,7% 101,7% 69,8%
10-1 30,1% 69,9% 78,0%
11-1 62,9% 66,3% 67,4%
12-1 93,4% 80,2% 91,3%
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Vi du thtt nghiém 4: Dugc dong hoc in vivo
4.1 Duogc dong hoc & chudt cbng

Chia nhém ngu nhién c4c chudt SD nang 180-220 g v6i 3 con chudt mdi nhém sau
3-5 ngay nudi thich nghi, va cho dung trong da day vdi h op chit 1-1 va 8-1 véi liéu

luong 5 mg/kg.

Céc dong vat duge thir nghiém (chudt SD) duge cho nhin an trong 12 gi¢ trude khi
ding va cho dn 4 gi¢ sau khi dung, va cho ubng nude tu do trude, sau va trong khi thi

nghiém.

Sau khi ding trong da day, thu thap khoang 0,2 mL mau tur & mat & 0 phut, 15 phut,
30 phut, 1 gio, 2 gid, 4 gio, 6 gio, 8 gio, 10 giv va 24 gid, va sau khi chéng déng bang
EDTA-K2, chuyén miu mau vao mdy ly tdm trong 30 phut, va ly tam ¢ 4000 rpm trong
10 phat 6 4 °C dé tach huyét twong. Thu tAt ca cac mAu huyét trong va bao quéan ngay
lap tirc & -20 °C dé thir nghiém.

B& sung 50 pL mau huyét twong dé thir nghiém v6i 300 uL dung dich axetonitril
chtra chét chudn ndi (20 mg/mL diazepam), l4c va tron déu trong 5 phut, va ly tAm &
13,000 rpm trong 10 phut. Liy 75 pL dich ndi va pha loang bang 75 pL nudc siéu tinh
khiét. Sau khi tron déu, 1y 2 uL miu thu dugc dé xéc dinh LC/MS/MS, va ghi lai sac
ky do.

Tiép xuc dudng miéng voéi cac hop chét duogc boc 10 & diy dugc danh gia béng cac
thir nghiém dugc ddng hoc in vivo & chudt. Cac thong s6 dugc dong hoc dbi véi cac hop
chét dugc khép st dung phin mém DAS3.2.5 trong bang dudi ddy.

Dit liéu duge dong hoc cta cac hop chét 1-1 va 8-1 duoc thé hién trong bang 4-1
dudi day.

Bang 4-1. Céc thong s& duge dong hoc ddi véi cac hop chit

Thong sb PK 1-11G 5mg/kg | 8-11G Smg/kg

Tomax (g10) 4,00+0,00 4,00+0,00
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Cmax (ng/mL) 378+83,5 739+226
AUC(0-24 gio)
3705+848 5973+2021
(ng*gio/mL)
AUC(0-=)
44561335 6558+1805
(ng*gio/mL)
t12(g10) 8,73+0,31 7,62+2,78
MRT(0-t) (g10) 8,95+4,99 7,35+0,45

4.2 Dugce ddng hoc & chd beagle

3 con cho beagle duc ning 9-12 kg dugc dung trong rudt v6i cac hop chét thir

nghiém véi lidu lwong 2,5 mg/kg sau khi nudi thich nghi trong mdt khoang thoi gian.

Céc dong vat dugc thir nghiém (cho beagle duc) dugc cho nhin dn trong 12 gid trude
khi dung va cho an 4 gid sau khi dung, va cho ubng nude ty do trude, sau va trong khi

thir nghiém.

Sau khi ding trong da day, thu thap khoang 0,5 mL mau tur tinh mach chi tru6c &
0,25 gid (15 phiit), 0,5 givr (30 phut), 1 gio, 1,5 gio, 2 gio, 4 gio, 6 gio, 8 giv, 10 giv, 24
gid, 30 giv, 48 gio va 72 gio, va dat trong 6ng EDTA-K2. Chuyén mAu méu vao méy ly
tam trong 30 phut, va ly tim & 4000 rpm trong 10 phut ¢ 4 °C dé tach huyét tuong. Thu

tét ca cac mau huyét twong va bao quan ngay 1ap tirc & -20 °C dé thtr nghiém.

B& sung 50 uL mau huyét tuong dé thr nghiém vé&i 300 pL dung dich axetonitril
chita chét chudn ndi (20 mg/mL diazepam), l4c va tron déu trong 5 phat, va ly tdm &
13,000 rpm trong 10 phut. Léy 75 pL dich ndi va pha lodng bang 75 pL nude siéu tinh
Khiét. Sau khi tron déu, 1y 2 uL miu thu duoc dé xdc dinh LC/MS/MS, va ghi lai sic
ky dd.

Tiép xuc duong miéng cta cac hop chét dugc boc 160 & day dugc danh gia béng Cac
thir nghiém duge dong hoc in vivo & cho beagle. Cac thong s6 duge dong hoe d6i voi

céc hop chét dugc khép st dung phan mém DAS3.2.5 trong bang 4-2 dudi day.
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Béang 4-2. Céc thong s6 dugc dong hoc doi véi cac hop chat & ché beagle

Hop chat thir nghiém 8-1
Liéu lugng 2,5mg/kg
T1/2 (gio) 19,47+1,64
Tmax (gl0) 3,33+1,16
Cmax (ng/mL) 1429+769
AUCO-
oh (gio *ng/mL) 26269+13586
AUCO-
- (gio *ng/mL) 27692+14182
MRTlast (gi0) 17,2+1,62

128/151

Vi du thtr nghiém 5: Dugc dong hoc cta cac hgp chét trong md hinh ghép ngoai lai duédi

da RS4;11 bénh bach ciu té bao B & nguoi

Chudt NOD/SCID, céi, 9-10 tuin tudi (tudi sau khi ghép té bao khdi u), trong lugng

co thé 16,3-22,0 g, mua tlr Beijing AniKeeper Biotech Co., Ltd.; 36 gidy phép san Xuét:
SCXK (Jing) 2017-0006, va s6 chung nhian dong vat: 11402400013155. Mai truong

nudi: cip @6 SPF. Chudt duge ghép dudi da & mét lung trude bén phai v6i 1x10" RS4;11

& bao. Ngay ghép duge xéc dinh nhu ngy 0. Khi thé tich khoi u trung binh 1a 240 mm’,

chudt duge chia nhém nglu nhién theo kich thude khdi u. Qua trinh dung dugc thuc

hién nhu trong bang 5 dudi day.

Bang 5. Puong dung, lidu dung, phéac dd ding cho md hinh ghép ngoai lai duti da

RS4:11 bénh bach ciu té bio B & ngudi

Nhém | n Nhom dung Liéu luong DPuong

Thoi gian
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(mg/kg) dung dung
Pudng .
1 6 Dung moi , Mot lieu
uong
bBudng s
2 6 1-1 25 ) Mot liéu
uong
Duong o
3 6 1-1 50 , Mot liéu
uong
bPuong .
4 6 8-1 25 ) Mot liéu
uong

Luuy:n: s6 lugng dong vat; thé tich dung 12 10 pL/g.

Céc triéu chung 1am sang quan sat dugc trong qua trinh thi nghiém duoc ghi lai
trong dit liéu thd. Cong thirc tinh thé tich khéi u: Thé tich khéiu (mm?) = 1/2 x (a x b?)
(trong d6 a dai dién cho duong kinh dai va b dai dién cho duong kinh ngin). Dit liéu
duoc thu thap bang cach sir dung phin mém StudyDirector™ (phién ban s63.1.399.19,
nha cung cip: Studylog System, Inc., S.San Francisco, CA, USA) trong thi nghiém, bao
gdm cac phép do duong kinh dai va ngin ctia khéi u va két qua can cua dong vét. Dit
liéu thé thu duoc tr can va thudce cap duge nhép truc tiép vao ph?ln mém, va moi thay
dbi trong dit liéu déu duge ghi lai. Ty 16 ting sinh khéi u twong d6i (T/C%) ding dé chi
phan trim thé tich khdi u hodc trong lugng khéi u trong ddi ctia nhém diéu tri va nhom

dbi chimg tai thoi diém nhat dinh. Cong thirc tinh nhu sau:

T/C% = Trrv/ CrTv * 100% (Trrv: RTV trung binh cho nhom diéu tri; Crrv: RTV trung
binh cho nhém ddi chimg dung moi; RTV = Vi / Vo, trong d6 Vo la thé tich khdi u cta

dong vat khi chia nhom, va Vi 1a thé tich khéi u cta dong vat sau khi didu tri).

Ty 1€ e ché su phat trién khéi u (TGI%) dugc tinh theo cong thirc sau day: TGI%
= (1= "T/C) x 100%. (T va C 1a thé tich khi u twong doi (RTV - relative tumor volume)
hodc trong lugng khéi u (TW - tumor weight) tai thoi diém cu thé 1an luot ddi véi nhom

diéu tri va nhém doi chimg).
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TAt c& cac két qua thi nghiém dugc biéu thi du6i dang thé tich khéi u trung binh +
SEM (sai s0 chudn cta gia tri trung binh). Thé tich khéi u twong ddi ctia nhém didu tri
duoc so sanh v6i thé tich khéi u ctia nhom ddi chig vé bat ky su khac biét déng ké nao
bing phurong phép kiém dinh T mau doc 14p. Tét ca dit liéu da dugc phan tich bang cach
sit dung SPSS 18.0. p < 0.05 duogc xé4c dinh 1a c6 sy khéc biét dang ké. Két qua dugc
hién thi trong bang 6.

Bang 6. Dugc dong hoc cho mdi nhém cia md hinh dudi da RS4;11 bénh bach cau té

bao B & nguodi

Ngay 17 sau khi két thiic qua trinh dung

Liéu
Nhémthir o Thétichkhéiu  Thé tich khéi Gid tri p
nghiém _ £
mg/kg (* £85) utwong déi TGI (%) T/C (%) (so v6i nhém
(* £5) d6i chimg)

Nhom dbi
chting dung 2086,72+368,80 8,51+1,21

moi

1-1 25 1024,97+160,59 4,39+0,83 48,5 51,5 0,35

1-1 50 465,78+95,68 1,92+0,36 71,5 22,5 <0,001

8-1 25 600,39+32,88 2,54+0,19 70,2 29,8 <0,001

Luuy: 1. Dit liéu dugce biéu thi dudi dang "gi4 tri trung binh + sai s6 chuén";
2. T/C% = Trry / Crrv * 100%; TGI% = (1 — T/C) x 100%.
Vi du thir nghiém 6: Thi nghiém doc tinh tiéu cdu & ngudi (Thir nghiém hoat dong ctia
Caspaza-3)

Thu 10 mL méu toan phan & ngudi st dung 6ng chdng d6ng mau heparin natri, tron
déu bang cach dao ngugc, va ly tdm ¢ 90 g trong 10 phit. Thu dich ndi va ly tim & 1950
g trong 10 phut. Loai bo dich ndi, lam lo limg lai phan ling trong 4 mL PBS, va ly tim
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& 1190 g trong 5 phut, va 1ap lai quy trinh mgt 1an nita. Loai bo dich ndi, 1am lo ling lai
fidu cAu trong PBS va diéu chinh dén mat 4o 2-3x10% té bao/mL. Gy mam té bao vao
dia 96 giéng voi mat do 2-3x107 té bao/mL val00 pL/giéng. BO sung 50 pL dém dbi
chung vao mdi giéng ddi chimg 4m, va bd sung 50 pL hop chét v6i nbng do tuong Gmg
vai mdi giéng hop chét, sao cho ndng dd cubi ctia hop chét 12,5 uM, 2 pM, 1 pM hodc
0,5 M, tiép theo 1a it trong ti & & 37 °C trong 90 phit. Chuyén lan luot céc chét long
trong dia 96 giéng vao cac éng ly tam 1,5 mL. Ly tdm céc bng & 4 °C va 6000 g trong 5
phut, va dugc dat trén da dé str dung sau nay sau khi loai bo dich ndi phia trén. Pha lodng
dém ly giai 5x thanh dém ly giai 1x bing nudc trong bo kit, va bd sung dung dich hdn
hop wc ché proteaza véi ty 1& 1:200 dé tao ra hon hop ly giai dé st dung sau nay. B6
dung 40 pL hdn hop ly giai vao mdi 6ng ly tim, va 1am lo limg lai tidu cdu & day 6ng
str dung pipette. Thé huyén phti ndy dugce ly giai trén da trong 15-20 phut va ly tdm &
4 °C va 14,000 g trong 10 phut. Péng goéi phu mau dé st dung sau ndy. Pha lodng dém
phan tich 10x thanh dém phén tich 1x bang nudc trong b kit, va bd sung co chét Ac-
DEVD-AMC véi tj 1& 1:600 dé tao ra hdn hop phan tng. B6 sung 5 ulL dém phén tich
va 40 pL hdn hop phén tng vao mdi giéng ddi chung trong. B6 sung 5 pL chét ly giai
tiéu cAu dbi chimg va 40 pL hdn hop vao mdi giéng dbi chimg am. B6 sung 5 L chét
ly giai tiéu cAu va 40 pL hdn hop phan tmg vao mbi giéng hop chét. Trong quy trinh
nay, bd sung 40 pL hdn hop phan tng cudi cing. Tron nhe nhang hdn hop thu duge, va
doc dia bang may PE Envision multi-functional microplate reader (kich thich: 360 nm,
phét xa: 460 nm) 10 phat mot 1An trong 6 1dn. X4c dinh hoat dong ctia Caspaza-3 dua
trén cudng d6 huynh quang AMC duoc giai phong, d6 1a do dbc cua dudng duge khép
ma mbi giéng twong tng dai dién cho hoat dong ctia Caspaza (tht ca dit lidu da dugc

chuan hoa va tham chiéu 1a ABT-199). Két qua dugc hién thi trong bang 7-8.
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Bang 7. T4c dung ctia cac hop chat doi véi hoat dong cia Caspaza-3 ti€u cau & nguoi

Do dbe Do dbe
Hop chét | Nong dohop | Nong do hop Hop | Néngdohop | Nong do hop
chét chat chat chat chét
2,5 uM 1 uM 2,5 uM 1 uM
Doi
0,03 0,04 17-1 0,43 0,48
chung 4m
1-1 0,28 0,67 18-1 0,46 0,31
6-1 0,22 0,45 19-1 0,18 0,12
8-1 0,94 0,59 20-1 0,71 0,37
7-1 0,67 0,48

Luu y: Dit li¢u da dugc chudn hoa.

Bang 8. Tac dung cuia cac hop chét ddi v4i hoat dong ctia Caspaza-3 tidu cau & ngudi

Do ddc Do déc
Hop chét Nong do Nong do Hop Nong dd hop Nong do
hop chét hop chét chat chat hop chét
0,5 M 2 uM 0,5 uM 2 uM
Negative 0,15 0,09 43-1 0,19 0,09
11-1 0,42 0,57 57-1 0,08 0,04
12-1 0,27 0,33 65-1 0,44 0,43
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28-1 0,04

0,03

Luu y: Dit liéu d& dugc chuin héa.

Tham khao chéo dén cac don lién quan

133/151

Sang ché yéu cau hudéng quyén uu tién va lgi ich doi voi Don ding ky sang ché so

201811268572.2 d3 dugc ndp cho Cuc s¢ hitu tri tué Quédc gia Trung Qudc ngay 29
thang 03 ndm 2019, va Don dang ky sang ché $6 201910933513.0 da dugc ndp cho Cuc

s& hitu tri tué Qudc gia Trung Quéc ngay 29 thang 09 ndm 2019, ndi dung ctia mdi don

duoc dua vao diy bang cach tham chiéu toan bo.
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YEU CAU BAO HOQ

1. Hop chét ¢6 cong thic I, déng phan 18p thé caa n6 hoic mubi duoc dung cua no,
o Hd
N % :N 0
0 o}
2 X
. o
NT R
)

N
[ Fo-.

R‘I
1

trong do,
R! dugc chon tir clo;
R2 duge chon tir -(CH2)n-R3, trong d6 n duge chon tir 1, 2 va 3;

R3 duoc chon tir heteroxycloalkyl 5-6 canh, trong d6 heteroxycloalkyl 5-6 canh
duoc thé tiy y biang mdt hodc hai nhém dugc chon tir nhém bao gdm heteroxycloalkyl
3-6 canh, Cs.4 xycloalkyl, -COR?, -SO;RY, -COOC-6 alkyl, va Ci alkyl duoc thé tuy y
bang halogen;

mdi R? hoic R® dugc chon ddc 14p tir nhém bao gém H, heteroxycloalkyl 4-6 canh,
Cs.6 xycloalkyl va Ci.6 alkyl, trong d6 Ci.6 alkyl dugc thé tuy ¥ bang halogen, -CN, -
N(C1-6 alkyl)z, -NHC1.6 alkyl hodc -OCi alkyl; va

}CF;}, ﬁ@\
CFs3

doan cdu tric R’ duogc chontr ¢

2.Hop chét c6 cong thuc I, déng phén lap thé cta nd hoic mudi duoc dung cia né theo

diém 1, trong d6 R? dugc chon tir -(CH2)s-R3, trong d6 n dugce chon tir 1 va 2.

3. Hop chét ¢6 cong thirc 1, ddng phén 1ap thé ctia n6 hodc mubi duge dung ctia n6 theo

diém 1, trong d6 R? dugc chon tir -(CH2)n-R?, trong d6n 1a 1.

4. Hop chét c6 cong thirc I, ddng phan 1ap thé ciia n6 hodc mudi duge dung ctia n6 theo

diém 1, trong d6 R3 dugc chon tir heteroxycloalkyl 5-6 canh, trong d6 heteroxycloalkyl
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5-6 canh dugc thé tuy y bang mot hogc hai nhém & nguyén tir N ctia vong.

5.Hop chét ¢6 cong thtre 1, déng phan lap thé cua n6 hoic mudi dugc dung ctia né theo
diém 1, trong d6 R? duge chon tir heteroxycloalkyl 5-6 canh, trong d6 heteroxycloalkyl
5-6 canh dugc thé tly y bing mdt hodc hai nhom duge chon tir nhém bao gbm
heteroxycloalkyl 3-6 canh, -COR?, -SO2RY, -COOC 4 alkyl, va Ci-6 alkyl dugc thé tuy
¥ bang halogen.

6. Hop chit c6 cong thic I, ddng phan 1ap thé cia n6 hoic mudi duge dung ctia né theo
didm 1, trong d6 mdi R?* hodc RP dugc chon doc 14p tr nhom bao gém H,
heteroxycloalkyl 4-6 canh, Cs.s xycloalkyl va Ci.4 alkyl, trong d6 C14 alkyl duoc thé tly
¥ bang halogen, -CN, -N(C1.4 alkyl)2, -NHC1.4 alkyl hodc -OCi4 alkyl.

7.Hop chét ¢ cong thic I, ddng phan 1ap thé ctia n6 hogc mudi duge dung ctia nd theo
diém 6, trong d6 mdi R* hodc R® dugc chon ddc 1ap tir nhém bao gdm H, metyl, etyl,
isopropyl, tert-butyl, xyclopropyl, xyclobutyl va monooxaxyclobutyl, trong d6 metyl
hoic etyl dugc thé tiry ¥ bang flo, -CN, -OCH3 hodc -N(CHs)a.

8. Hop chét c6 cong thac I, ddng phan 1ap thé cia n6 hoac mudi duge dung cta nd theo
diém 7, trong d6 mdi R? hoic RP duoc chon doc 1ap tir nhém bao gém H, metyl, etyl,
isopropyl, tert-butyl, triflometyl, pentafloetyl, -CH,OCH3, -CH,CN va -CH2N(CHs)o,
xyclopropyl, xyclobutyl va monooxaxyclobutyl.

9. Hop chét c6 cong thuc I, ddng phan 1ap thé ctia né hodc mudi dugc dung ctia né theo
diém 6, trong d6 mdi R? hodc R® duoc chon doc 1ap tir Ci4 alkyl duge thé tuy y bé‘mg -
OC1-4 alkyl.

10. Hop chét c6 cong thirc L, ddng phan 1ap thé ctia n6 hodc mudi duge dung cia né theo
diém 9, trong d6 mdi R? hoic RP duoge chon ddc 14p tir nhém bao gém metyl, isopropyl,

va -CH,OCHs.

11. Hop chét c6 cong thirc I, déng phén 1ap thé ciia n6 hoic mudi dugc dung ctia n6 theo
diém 1, trong d6 R® dugc chon tir heteroxycloalkyl 5-6 canh, trong do heteroxycloalkyl
5-6 canh duoc thé tiiy y bang -C(O)H, -COCHj3, -COCH(CHs)z, -COC(CHzs)3, -COCF3,
_COCH,CN, -COCH,OCH3, -COCHN(CHz)2, -SO2CHs, -SO2CH2CHs, -SO2CFs3, -
S0,C,Fs, metyl, etyl, -CF3, -CH2CHaF, -CaFs, tetrahydropyran, monooxaxyclobutan, -
SO»-xyclopropan, -CO-xyclopropan, -CO-monooxaxyclobutan, -SO»-
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monooxaxyclobutan, -SOz-xyclobutan, -COOCH;,CHj3 hoidc -COOCHs.

12. Hop chit c6 cong thire 1, ddng phan 1ap thé ctia n6 hodc mubi duoc dung cia né theo
diém 11, trong d6 R? dugc chon tir nhém bao gbm tetrahydropyran, piperidin, mocpholin
va dioxan, trong d6 tetrahydropyran, piperidin, mocpholin hodc dioxan duoc thé tiy y
bang -COCHs;, -COCH(CHs), -COCH20CHs, -SO,CH3, -SO2CH2CH3, -CO-
xyclopropan, -COCH2CN, -COCFs, -COCH,N(CHs)2, metyl, etyl, -CH.CH-F, -
COOCHCH3 hoac -COOCHE.

13. Hop chét co cong thtrc I, déng phan 1ap thé cia n6 hoic mudi dugc dung ctia n6 theo
diém 12, trong d6 R3 duoc chon tir nhém bao gdm tetrahydropyran, piperidin, mocpholin
va dioxan, trong d6 tetrahydropyran, piperidin, mocpholin hodc dioxan dugc thé tiy ¥
bing -COCHs, -COCH(CHs),, -COCH20CHs, -SO2CHs, metyl, etyl, -CH2CHLF, -
COOCH;CH3 hoac -COOCHs.

14. Hop chét c6 cong thic I, ddng phan lap thé ctia n6 hodc mubi duoc dung ctia no theo
diém 13, trong d6 R> dugc chon tir nhém bao gdm tetrahydropyran, piperidin, mocpholin
va dioxan, trong d6 tetrahydropyran, piperidin, mocpholin hodc dioxan duoc thé tiy y
bing -COCHs, -COCH(CHs)2, -COCH20CHs, -SO2CHs, etyl, -COOCH2CHj3 hodc -
COOCH3

15. Hop chét c6 cong thire I, ddng phan lap thé ctia n6 hodc mudi dugc dung ctia né theo

diém 1, trong d6 R? duge chon tir nhém bao gdm O ; o ,
o ¥ ¢
o o Y
oIy OO

@
I

@)
O
O,

z
T
O>;
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16. Hop chét c6 cong thuc I, déng phén lap thé ctia n6 hoic mudi dugc dung ctia né theo

g (Y
el WX

didm 15, trong @6 R dugc chon trnhom bao gom O,

SE |
SQEe)
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17. Hop chét c6 cong thuc L, ddng phan 1ap thé ctia n6 hoic mudi duge dung clia né theo

diém 16, trong d6 R® dugc chon tir nh6m bao gﬁ”)m

e O ' U}{ CF CF

= | ]
Easad W

SN

18. Hop chét c6 cic cong thic sau, d6ng phan lap thé ctia ching hodc mudi duge dung

cta ching:

o N_o
O,N Y o N_o
) T e
H = CY |
N H P
° : N -
N ) !
o ()
N N
Cl I CF3 \’Cé‘\ioa
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cl CFs
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o H O,N Y NP )
2 N (0]
O,N AN 2O ke o 0N
\ \ A\
PN NH m NS
HN m N7 ﬁ NH m
N N H

; hodc hop chét c6 cong thitc sau:

o H
N\ ,N (0]
(0]
. T
N
NTH
)

N

I CF3

Cl , trong d6 R duge chon ddc 1ap tir nhom bao gbm:
%
. HN
° ”‘}LL' 3{ HN% = N}{.
HN [ H
N o) N 0
O K/N\ //O ¢Sl§ [
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19. Hop chét c6 cac cong thirc sau hodc muoi dugc dung clia ching:
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Cl CF; CF3;
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hodc hop chit c6 cong thirc sau:
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, trong d6 R dugc chon doc 1ap tir nhém bao g(“)m:

C
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20. Duogc phim chira hop chat, cht dong phan 1ap thé ciia hop chét nay hodc mubi duoc
dung ctia hop chét nay theo diém bét ky trong sb cac diém tir 1 dén 19.
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