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(54) HOP CHAT ALKEN PUGC THE BON LAN
(57) Sang ché d& cap dén cac hop chét co cong thirc:

I
hoic mudi duoc dung cua chung, trong d6 cac phan tir thé nhu duoc dinh nghia trong ban
mo ta, va hop chit nay dé sir dung trong viéc diéu tri bénh ung thu vi. Bénh ung thu va cd
thé 12 bénh ung thu va duong tinh v6i thu thé estrogen (ER) va/hodc dbi twong can diéu tri
c6 thé biéu hién protein ER-o dot bién.
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Linh vic k§ thuit dwoc dé cip

Sang ché d& cAp dén linh vuc héa sinh, cu thé 14 sang ché d& cap dén cac hop

chét dé su dung trong viéc diu tri bénh ung thu va.
Tinh trang k§ thuit ciia sing ché

Ngay nay, bénh ung thu vii dugc chén doan 13 bénh 4c tinh phd bién nhét &
phu nit v&i gin 200000/1,7 triéu truong hop bénh nhan méi dwgce chin doén 1an luot
& M§/trén thé giéi mbi nam. Do khoang 70% khdi u v 14 duong tinh v6i thu thé
estrogen alpha (estrogen receptor alpha - ERo)— tic nhén chinh géy bénh ung thu
trong tap hop loai khdi u ndy— mdt vai loai hinh diéu tri d4 duoc phat trién dbi vai
chirc ning dbi khang ERo, bao gdm 1) chit didu bién giam thu thé estrogen chon loc
(selective estrogen receptor downregulators - SERDs) trong do6 fulvestrant 1a vi dy,
2) chat diéu bién thy thé estrogen chon loc (selective estrogen receptor modulator -
SERM) trong d6 tamoxifen 12 vi du va 3) chét (rc ché aromataza ma lam giam mtic
estrogen toan than. Céc liu phép ndy c6 hiéu qué 16n khi giam dugc sy xuit hién va
su tién trién cua khéi u va ERo+ trong 14m sang. Tuy nhién, c6 nhiéu kha ning nhim
dich lién quan dén cac loai hop chét khéc nhau. Vi dy, tamoxifen da cho thiy 1 hoat
hoa hoat tinh truyén tin hiéu trong ndi mac tir cung dén dén ting nguy co ung thu néi
mac tir cung vé mit 1am sang (Fisher et al, (1994) J Natl Cancer Inst. Apr
6;86(7):527-37; van Leeuwen et al., (1994) Lancet Feb 19;343(8895):448-52).
Nguoc lai, vi fulvestrant la chét dbi khang tinh khiét, nén c6 thé dan dén hao hut mat
d6 xwong & phu nit sau man kinh do hoat tinh ERo, mang tinh chit quyét dinh déi véi
viée x4y dung két cAu xwong. Ngoai cac tac dung phu dich, tinh khang 14m sang cling
bt dAu xuAt hién ddi v6i nhém chit dbi khang ERo nay din dén nhu ciu phat trién

céc hop chét thé hé sau.

Mot s6 co ché khang d4 duoc nhan biét bang cach sir dung cac mé hinh in vitro
va in vivo khang lai cdc liéu phap ndi tiét khac nhau. Cac co ché niy bao gdm
ERo/HER2 “giao tiép chéo” ting (Shou et al., (2004) J Natl Cancer Inst. Jun
16;96(12):926-35), su biéu hién khac thuong ctia cic chét hoat hoa dong thdi/kim
ham ddng thdi ERa (Osborne et al., (2003) J Natl Cancer Inst. Mar 5;95(5):353-61)



35542

ho#c 1am hao hut ERa hoan toan d& cho phép phét trién doc 1ap véi ER (Osborne CK,
Schiff R (2011) Annu Rev Med 62: 233-47).

V6i mong mubn nhéan biét dugce cac co ché khang thich hop vé mit 1am sang,
gén day, su nd luc 16n ciing da thyc sy md ta dic diém cin nguyén di truyén cia cac
di can khang lai li€u phap noi tiét duoc tach tir bénh nhan. Mot sd phong thi nghiém
doc 1ap gan day da cong bd vo sb ton thuong di truyén quan sét thiy trong cac khdi u
¢ tinh khang so vdi céac khdi u nguyén phat (Li et al., (2013) Cell Rep. Sep
26;4(6):1116-30; Robinson et al., (2013) Nat Genet. Dec;45(12):1446-51; Toy et al.,
(2013) Nat Genet. 2013 Dec;45(12):1439-45). Trong s d6 c6 cac dot bién rat hay
xuAt hién trd lai trong mién gin két phdi tir ctia ESRI (gen ma héa protein ERa) da
phat hién thiy 12 dugc 1am giau déng ké trong khoang 20% khdi u khang so véi khdi
u chua timg ding liéu phép noi tiét (Jeselsohn et al., (2014) Clin Cancer Res. Apr
1;20(7):1757-67; Toy et al., (2013) Nat Genet. 2013 Dec;45(12):1439-45; Robinson
et al., (2013) Nat Genet. Dec;45(12):1446-51; Merenbakh-Lamin et al., (2013)
Cancer Res. Dec 1;73(23):6856-64; Yu et al., (2014) Science Jul 11;345(6193):216-
20; Segal and Dowsett (2014), Clin Cancer Res Apr 1;20(7):1724-6), goi y kha néng
d8 cac dot bién nay tao ra tinh khéng 1am sang vé mit chirc ning. Trai nguge voi sy
lam giau trong cac dot bién ESRI quan sat thiy trong cac khéi u khang liéu phép didu
tri, cc dot bién trong cac gen lién quan dén bénh ung thu khac khong thé hién duoc
su lam giau manh nhu vy ma nhin manh tAm quan trong cua dot bién ERa trong
viéc thic ddy tinh khang (Jeselsohn et al., (2014) Clin Cancer Res. Apr 1;20(7):1757-
67).

Bénh nhan mic bénh ung thu vii ER+ thuong duge didu tri béng cac li€u phap
doc 1ap bao gdm hoéa tri liéu va céc liéu phap khing estrogen khic nhau nhu
tamoxifen, fulvestrant va cc chét tc ché aromataza. Profin hé gen gln day da cho
thy 1a con duong ERa gift lai thc nhin quan trong ctia sy phat trién khéi u trong thiét
l4p tinh khang khi viéc hoat hoa cac dot bién & ERo. d3 xuét hién. Do d6, c6 ¥ kién
cho ring céc lidu phap huéng ER hiéu qua hon cin duoc phat trién dé c6 thé khic
phuc tinh khang trong thiét 1ap 1am sang. Do d6, cAn c6 cac hop chit méi ma c6 thé
trc ché hiéu qua sy phat trién ctia ca khdi u duong tinh ER dot bién o va kiéu dai

(wild-type - WT).
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Ban chit ki thuit céia sang ché
Muc dich cta sang ché 13 giai quyét cac han ché néu trén.

Do d6, sang ché d& cap dén cac hop chat méi hitu dung dé didu tri bénh ung

thu. Theo cac phuong 4n, cac hop chit méi nay c6 cong thirc II:

p
Rs 0
R13 Ri4
N X Re
o) N
R4s R1g l
7

II

trong d6: Ry duoc chon tir nhém bao gdm metyl, etyl, xyclobutyl, xyclopropyl va -
CH,CH,C], propyl, isopropyl, -CH2CF3, va -CH2CHF; Rz dugc chon tir nhém bao
g6m HvaF;nla0-1;R31aF; mla0-2; Rsla giéng hodc khac nhau va doc lap dugc
chon tir nhém bao gé)m F, CF3, Cl, isopropyl, -OCHs, -OCHF2, -OCF3, etyl va metyl;
pla0-1;Rs1aF; RevaRs 1a giéng hodc khéc nhau va ddc 1ap dugc chon tir nhom
bao gdm metyl, etyl, propyl, -CH,CH,OH va
H—:CH

% ' , trong d6 r 14 1 hodc 2; hodc, trong d6 Rs va Ry tao thanh vong
di vong c6 4 dén 6 canh véi nguyén tir N ma ching gén két, trong d6 vong di vong
nay tily y bao gdm nguyén tl oxy, va trong d6 vong di vong nay tiy y duogc thé bang
F, hoic —CHaF; Rg duoc chon tir nhém bao gdbm H va -CHs; va Ris, Rus, Ris, va Rie

doc 1ap dugce chon tir nhém bao gém —H hodc —CHs; hodc mudi dugc dung ctia ching.

Theo c4c phuong 4n khéc, cic hop chit méi nay c6 cong thuc I:



35542

trong d6: Ry dugc chon tir nhém bao gdm metyl, etyl, xyclobutyl, xyclopropyl va -
CH>CH,CI; Rz dugce chon tir nhém bao gém HvaF;nla0-1;R3laF; mla0-2; Rsla
giéng hodc khac nhau va doc 1ap dugc chon tir nhém bao gdém F, CF3, Cl, isopropyl,
-OCHs, -OCHF>, -OCF3, etyl va metyl; p1a 0-1; Rs 14 F; Re va Ry 1a giéng hodc khac
nhau va doc 14p dugc chon tir nhém bao gém metyl, etyl, propyl, -CH.CH20OH va

%Hr—_CH

’ , trong d6 r 12 1 hodc 2; hodc, trong d6 Rs va Ry tao thanh vong

di vong c6 4 dén 6 canh vé&i nguyén tit N ma chung gan két, trong d6 vong di vong
ndy tlly y bao gdm nguyén tlt oxy, va trong d6 vong di vong nay tiry y dugc thé bang
F, hodic —CH,F; Rs dugc chon tir nhom bao gém H va -CH3; hodc mudi duoc dung

cta chuing.

Theo céc phuong 4n, hop chat c¢6 cong thirc I c6 thé c6 céc thay thé dugc wu
tién hodc t& hop céc thay thé duge wu tién sau: Ry 14 etyl hodc xyclobutyl; ca Re va
Ry déu la metyl; Rs laH; RolaHhodc F; m1la2 vamdt RelaF vaRsakiala Cl; m 1a
2vacahaiRsdéulaF;mla0;R31aF;nla0;plalvaRs1aF;vaplao.

Theo cac phuong 4n, hop cht c6 cong thirc I cé sy thay thé sau: Ry 1a etyl; R,
laH;nla0;mla0;pla0;RevaRy gidng nhau va 13 metyl; Rs 13 H; hodc mudi dugc

dung cua ching.

Theo cac phuong 4n, hop chét cé cong thirc I cé sy thay thé sau: Ry 1a etyl; Ra
laF;nla0;mla2 vamdtRslaF vamot Rala Cl; pla0; Reva Ry giéng nhau va la

metyl; Rs 12 H; hosic mubi duge dung cia chung.
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Theo c4c phwong 4n, hop chit ¢6 cong thire I dugc chon tir nhém bao gdm
(E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy) etyl)
amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-1-(3-flo-1 H-indazol-5-yl)-2-
phenyl but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-
((E)-1-(3-flo-1H-indazol-5-y1)-2-(3-flo-5-(triflometyl) phenyl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(4-flo-1H-
indazol-5-y1)-2-phenyl but-1-en-1-yl) phenoxy) etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((2-(4-((E)-2-(3,5-diflophenyl)-1-(1 H-indazol-5-yl)but-1-en-1-yl)
phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(3,4-
diflophenyl)-1-(1 H-indazol-5-yl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(3-clo-5-flophenyl)-1-(1 H-indazol-5-
yl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-
1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy) etyl) amino)-N-metyl-N-
(prop-2-yn-1-yl)but-2-enamit; (£)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl) amino)-N-(but-3-yn-1-yl)-N-metylbut-2-enamit; (£)-4-((2-(4-
((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl) amino)-1-(azetidin-
1-yl)but-2-en-1-on; (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-1-(pyrolidin-1-yl)but-2-en-1-on; (£)-4-((2-(4-((E)-1-(1 H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl) amino)-1-(piperidin-1-yl)but-2-
en-1-on; (E)-4-((2-(4-((E)-2-xyclobutyl-1-(1 H-indazol-5-yl)-2-
phenylvinyl)phenoxy) etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-
xyclobutyl-1-(3-flo-1H-indazol-5-y1)-2-phenylvinyl) phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit 2,2,2-triflo axetat; (£)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-
phenylbut-1-en-1-yl)phenoxy)etyl) amino)-1-morpholinobut-2-en-1-on; (E)-4-((2-
(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl) amino)-N-etyl-N-
metylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N-metyl-N-propylbut-2-enamit; (£)-4-((2-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-
metylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-
1-(1H-indazol-5-yl)-2-phenylbut- 1-en-1-yl)phenoxy)etyl) amino)-N,N,3-
trimetylbut-2-enamit; (Z2)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-



35542

yl)phenoxy)etyl) amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-2-xyclobutyl-
1-(1H-indazol-5-yl)-2- phenylvinyl)phenoxy) etyl)amino)-1-morpholinobut-2-en-1-
on; (E)-4-((2-(4-((E)-2-xyclobutyl-1-(4-flo-1H-indazol-5-yl)-2-phenylvinyl)
phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-((5-((2)-1-(1 H-indazol-5-
yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl) oxy)etyl)amino)-N, N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl1)-2-(o-tolyl)but-1-en-1-yl)phenoxy)
etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit; (£)-4-((2-(4-((E)-2-(2-clo-4-
flophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N-(2-
hydroxyetyl)-N-metylbut-2-enamit; (£)-4-((2-(4-((E)-1-(1H-indazol-5-yl1)-2-(4-
isopropyl phenyl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-4-clo-1-(1 H-indazol-5-yl1)-2-phenyl but-1-en-1-yl)phenoxy)
etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(4-
isopropyl phenyl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-2-(2-(diflometoxy)phenyl)-1-(1 H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1H-indazol-
5-y1)-2-(2-(triflo- metoxy)phenyl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-(2-isopropyl
phenyl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-
((E)-2-(2-etylphenyl)-1-(1 H-indazol-5-yl) but-1-en-1-yl)phenoxy) etyl)amino)-N,N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-
yl)phenoxy)etyl) amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-((5-((2)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)pyrimidin-2-yl) oxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-1-(azetidin-1-yl)-4-((2-(4-((£)-2-xyclobutyl-1-(1H-
indazol-5-yl)-2-phenylvinyl) phenoxy)etyl)amino)but-2-en-1-on; (£)-1-(azetidin-1-
y1)-4-((2-(4-((E)-2-xyclobutyl-1-(3-flo-1 H-indazol-5-yl)-2-
phenylvinyl)phenoxy)etyl)amino)but-2-en-1-on; (£)-4-((2-(4-((E)-2-xyclobutyl-1-
(1H-indazol-5-yl)-2- phenylvinyl) phenoxy) etyl)amino)-N-(2-hydroxyetyl)-N-
metylbut-2-enamit; (E)-1-(azetidin-1-yl)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-
5-y1)-2-(o-tolyl) vinyl)phenoxy)etyl)amino)but-2-en-1-on; (£)-4-((2-(4-((£)-1-(3-
flo-1H-indazol-5-yl)-2-(2-flo phenyl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((£)-1-(3-flo-1H-indazol-5-yl)-2-(3-flo
phenyl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-
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((E)-1-(3-flo-1H-indazol-5-y1)-2-(3-flophenyl)but-1-en-1-yl) phenoxy)etyl)amino)-
N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-2- xyclobutyl-1-
(3-flo-1H-indazol-5-yl)vinyl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-
((2-(2-flo-4-((2)-1-(3-flo-1 H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((£)-2-(2,6-
diflophenyl)-1-(3-flo-1 H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(pyridin-3-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-
1-(3-flo-1H-indazol-5-y1)-2-(pyridin-4-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylprop-1-en-1-
yD)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-xyclopropyl-
1-(1H-indazol-5-y1)-2-phenylvinyl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(4-flo-1 H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-((5-((£)-2-(2-clo-4-
flophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)-

N, N-dimetylbut-2-enamit; (E)-4-((2-((5-((2)-2-(2-clo-4-flophenyl)-4,4,4- triflo-1-(3-
flo-1H-indazol-5-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-N, N-dimetyl-4-((2-((5-((Z2)-4,4,4-triflo-1- (3-flo-1H-indazol-5-yl)-2-
phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit; (E)-N, N-dimetyl-4-
((2-(4-((E)-4,4,4-triflo-1-(3-flo-1 H-indazol-5-y1)-2-(3-flopyridin-4-yl)but-1-en-1-
yl)phenoxy)etyl)amino)but-2-enamit; (E)-N, N-dimetyl-4-((2-((5-((2)-4,4,4-triflo-1-
(3-flo-1H-indazol-5-yl1)-2-(3-flopyridin-4-yl)but-1-en-1-yl)pyridin-2-
yl)oxy)etyl)amino)but-2-enamit; (E)-N, N-dimetyl-4-((2-(4-((E)-2-phenyl-1-(1H-
pyrazolo[4,3-b]pyridin-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit; (£)-4-
((2-(3-flo-4-((2)-1-(3-flo-1H-indazol-5-yl1)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-2-(2,4-
diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3,6-diflo-1H-indazol-5-yl)-2-phenylbut-
1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((£)-1-(3-
flo-1H-indazol-5-yl)-2-(pyridin-2-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-((5-((2)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)pyridin-2-yl)oxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-N, N-dimetyl-4-
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((2-(4-((E)-4,4 ,4-triflo-1-(3-flo-1 H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)but-2-enamit; (E)-4-((2-((5-((2)-2-xyclobutyl-1-(3-flo-1H-
indazol-5-yl)-2-phenylvinyl)pyridin-2-yl)oxy)etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((2-(4-((E)-2-(2-clophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((£)-2-(2-clo-4-
flophenyl)-1-(1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-
2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(pyridin-4-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit; (E)-4-((2-(4-((E)-
1-(7-flo-1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-phenylpent-1-
en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-1-(3,7-
diflo-1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2,5-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-
1-(3-flo-1H-indazol-5-y1)-2-(3-flopyridin-4-yl)but-1-en-1-yl)phenoxy)etyl)amino)-
N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-3-metyl-2-
phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-5-((2-(4-
((E)-4-flo-1-(3-flo-1 H-indazol-5-y1)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-
N, N-dimetylpent-2-enamit; (E)-5-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylpent-2-enamit; (£)-4-
((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1 H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N,2-trimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-
flophenyl)-4,4,4-triflo-1-(3-flo-1 H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-1-(1H-indazol-
5-y1)-2-(phenyl-d5)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-
N, N-dimetylpent-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-
1-yl)phenoxy)propyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((1-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)propan-2-yl)amino)-N, N-dimetylbut-
2-enamit; (E)-4-((2-((6-((Z)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)pyridin-3-yl)oxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((3-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)propyl)amino)-N, N-dimetylbut-2-
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enamit; (E)-4-((3-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)butan-2-yl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((1-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)-2-metylpropan-2-yl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)-2-metylpropyl)amino)-N, N-dimetylbut-2-enamit; va (E)-4-((2-(4-((E)-
2-xyclobutyl-1-(3-flo-1H-indazol-5-yl)-2-phenylvinyl)phenoxy)etyl)amino)-N-(2-

hydroxyetyl)-N-metylbut-2-enamit, va mubi dugc dung cia ching.

Theo mdt sb phuong 4n, cic hop chit méi niy cé cong thirc I1I:

I
trong d6: R1 dugce chon tir nhém bao gdm Ci-Cs alkyl, -CH,CF3, C3-Cg xycloalkyl va

vong di vong co6 4 dén 6 canh; Ry dugc chon tir nhém bao gém H, halogen, hydroxy,
Ci-C3 alkyl, C3-C4 xycloalkyl va vong di vong Cs; Rs la gidng hoic khac nhau, va
doc 14p dugc chon tir nhdém bao gém H, halogen, Ci-Cs alkyl va Ci-C3 alkoxy tuy y
duoc thé béng it nhAt mot halogen; n 14 0-3; R4 1a giéng ho#c khac nhau va dc lap
duoc chon tir nhém bao gém H, halogen, Ci-Cs alkyl, va ORu1, trong d6 Rii dugc
chon tir nhém bao gdm C3-Cs xycloalkyl, C1-Cs alkyl, aryl, heteroaryl va vong di
vong c6 4 dén 6 canh; m 13 0-5; Rs 1a giéng hodc khac nhau va doc 1ap dugc chon tir
nhém bao gém H, halogen, Ci-C4 alkyl, Ci-C4 alkoxy, C3-Cs xycloalkyl, C3-Ce
xycloalkoxy va di vong Cs; p 12 0-3; q 12 1-2; Rg va Ryo 1a gidng hoic khac nhau va
doc 1ap duge chon tir nhédm bao gém halogen, H va C;-Cs alkyl; Ry dugc chon fir
nhém bao gdm H, C1-Cs alkyl va C3-Cs xycloalkyl; Y dugc chon tir nhém bao gbm —
S(O)2Rs¢, -S(0)2NR6R7, -C(O)NRgR7, -C(O)Rs, -C(O)ORs, -CN; hodc trong d6 ca Y
va Rio déu1a —CF3; R va Ry 1a giéng hodc khéac nhau va doc 1ap dugce chon tir nhém
bao gdm H, C1-Cs alkyl, C3-Cs xycloalkyl, aryl, heteroaryl va vong di vong c6 4 dén
6 canh trong d6 alkyl nay 13 no hodc khong no hodc trong d6 Re va R7 tao thanh vong
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di vong c6 4 dén 6 canh véi nguyén tir N ma ching gan két, tity ¥ con chira nguyén
tr O; Riz2 duge chon tir nhém bao gdm H, C3-Cs xycloalkyl va Ci-Ce alkyl; va trong
do6 nguyén tir cacbon bat ky chira nhom Ri-Ry2 ¢6 thé tly y duge thé bang mot hodc
nhidu nguyén tir halogen, flometan, diflometan hodc triflometan, hodc —OH; hodc
mubi duge dung ciia chiing.

Theo mdt phuong 4n khac, Ry dugc chon tir nhém bao gém C1-Cs alkyl, C3-
Cs xycloalkyl va vong di vong co6 4 dén 6 canh. Theo mdt phuwong 4n khic, Ry 14 -
CH,CFs. Theo céc phuong 4n cu thé hon, cic hgp chit méi ndy c6 cong thic 111,
trong d6: Ry duoc chon tir nhém bao gdm H, halogen, metyl va etyl; Rs 13 gibng hoic
khéc nhau, va ddc 1ap dugc chon tir nhém bao g@)m H, halogen, metyl va etyl; R4 1a
giéng hoidc khac nhau va doc 14p dugc chon tir nhom bao gdém H, halogen, Ci-Cs
alkyl va Ci-Cs alkoxy; Rs 1a giéng hodc khac nhau va doc 1ap dugce chon tir nhém bao
gdm H, halogen, metyl va etyl; Rs va Ry 12 gidng hodc khac nhau va doc 1ap dugc
chon tir nhém bao gdm H va metyl; Ro duoc chon tir nhém bao gdm H, metyl va etyl;
va Rs va Ry 12 gibng hosc khac nhau va doc lap dugc chon tir nhém bao gém Hva
C;-Cs alkyl hodc trong d6 Re va Ry tao thanh vong di vong c6 4 dén 6 nguyén tir v6i
nguyén tir N ma ching gin két, tlly ¥ con chita nguyén ttt O. Theo cdc phuong 4n
khéc, R 1a xyclobutyl, etyl, hoic —CH>CF3; Rz 1a —H hodc —F; n 1a 0; m 1a 0 hodc 2,
va néum 12 2, thi mdt Ry 12 —Cl va Ry kia 1a —F; p 12 0; Y 14 -CON(CHja),, va tit ca
Rs, Ry, Rio, va Rz déu la —H.

Theo mdt s§ phuong 4n, cic hop chit méi ndy ¢ cong thirc IV:

v
trong d6: Ry dugc chon tir nhém bao gdm C1-Cs alkyl, C3-Cs xycloalkyl va vong di

vong ¢6 4 dén 6 canh; R, dugc chon tir nhém bao gdm H, halogen, hydroxy, Ci-Cs
alkyl, C3-C4 xycloalkyl va vong di vong Cs; R3 1a gidng ho#c khac nhau, va doc lap

-11-



35542

duoc chon tir nhom bao gdm H, halogen, C1-Cs alkyl va C1-C3 alkoxy tity ¥ dugc thé
b?mg it nhat mot halogen; n 14 0-3; R4 12 giéng hodc khéc nhau va ddc 1ap dugce chon
tir nhém bao gém H, halogen, Ci-Cs alkyl, va OR11, trong d6 Ri1 duge chon tir nhom
bao gdm C3-Cs xycloalkyl, C1-Cs alkyl, aryl, heteroaryl va vong di vong c6 4 dén 6
canh; m 1a 0-4; Rs 1a giéng hodc khac nhau va d6c 1ap dugce chon tir nhém bao gbdm
H, halogen, Ci-Cs alkyl, Ci-Cs alkoxy, C3-C4 xycloalkyl, C3-Cs xycloalkoxy va di
vong Cs; pla 0-4; g la 1-2; Rg va Ryo 1a giéng hodc khac nhau va ddc 1dp dugce chon
tir nhém bao gém halogen, H va Ci-Cs alkyl; Ro dugc chon tir nhdm bao gém H, Ci-
Cs alkyl va C3-Cs xycloalkyl; Y duoc chon tir nhém bao gdm —S(O)2Rs, -S(0):NR6R,
-C(O)NRgR7, -C(O)Rs, -C(O)ORs, -CN; hodc trong d6 ca Y va Rio déu 14 —CF3; R
va Ry 14 giéng hodc khac nhau va doc 14p duge chon tir nhém bao gém H, Ci-Cs alkyl,
C3-Cs xycloalkyl, aryl, heteroaryl va vong di vong c6 4 dén 6 canh trong d6 alkyl nay
14 no ho#c khong no hodc trong d6 R va R7 tao thanh vong di vong c6 4 dén 6 canh
v6i nguyén tir N ma ching gin két, tly y con chira nguyén tir O; Riz duge chon tir
nhém bao gdm H, C3-Cs xycloalkyl va C1-Cs alkyl; va trong d6 nguyén tit cacbon bat
ky chita nhém Ri-Ri2 c6 thé tiy y dugc thé bang mot hodc nhiéu nguyén tir halogen,

flometan, diflometan hoc triflometan, hodc —OH; hodc mudi dugc dung cua ching.

Theo cé4c phuong 4n cu thé hon, cac hop chit méi ndy c6 cong thirc IV, trong
d6: Ra duoc chon tir nhém bao gdm H, halogen, metyl va etyl; R3 1a gidng hoic khac
nhau, va ddc 1ap duoc chon tir nhém bao gém H, halogen, metyl va etyl; R4 12 gidng
hodc khac nhau va doc 1ap dugc chon tir nhém bao gdm H, halogen, C1-Cs alkyl va
C1-C¢ alkoxy; Rs 1a giéng hodc khac nhau va ddc 1ap duge chon tir nhém bao gém H,
halogen, metyl va etyl; Rs va Rio 1a giéng hodc khac nhau va doc 1ap dugc chon tir
nhém bao gdm H va metyl; Ro dugc chon tir nhém bao gdm H, metyl va etyl; va Re
va Ry 14 gibng hoic khac nhau va doc 14p duge chon tir nhém bao gdm H va C;-Cg
alkyl hogc trong d6 R va Rytao thanh vong di vong c6 4 d&én 6 nguyén ti v6i nguyén
tr N ma ching gén két, ty y con chira nguyén tit O.

Theo mdt s6 phuong an, hop chit c6 cong thirc 1T hodc cong thirc IV ¢6 su
thay thé hodc t6 hop céc thay thé sau: Y 1a -C(O)NRsR7; Rs va Ry 1a metyl; ca Rg va
Rio déula H; R; 1a etyl hodc xyclobutyl; Ro 1a H; R2 18 F hodc H; m 1a 2 vamdt R4 1a
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FvaRskialaClimla2vacahaiRsdBulaF;mla0;nla1vaRs1aF;nla0;plal
va Rs1a F; hodc p 1a 0.

Mbt phuong 4n ctia sang ché dé xuét hop chét c6 cong thirc sau:

l
7 0
RNy
1;1{ 0/\/N\/\/U\N/

|, hodc mudi dugc dung ciia ching.

Mbt phuong 4n ciia sang ché d2 xuét hop chat c6 cong thirc sau:

\/\/U\N/

|, hodc mudi dugc dung ctia chiing.

Mot phuong 4n cia sang ché dé xuét hop chét c6 cong thirc sau:

I, hodc mudi dugc dung cua ching.

Mot phuong an khac cua sang ché mo ta phwong phap diéu tri bénh ung thu
vl bao gdm budc cho déi tugng dung hop chét theo doan bét ky trong s6 cdc doan
néu trén. Bénh ung thu va c6 thé 1a bénh ung thw vi duong tinh v6i ER. Déi tuong
c6 thé bidu hién protein ER-0. dt bién. Mot phuong 4n clia sang ché d& xuét hop chit
nhu trong cac doan néu trén d8 str dung trong viéc diéu tri bénh ung thu vii. Theo mot
s6 phuong 4n, bénh ung thu vi1 1a bénh ung thu vt dwong tinh v6i ER. Theo mot 56
phuong 4n, ddi tuong nay biéu hién protein ER-0, dt bién. Theo mot s6 phuong 4n,
hop chét nhu duge néu & trén duge st dung d8 bao ché thubc dé diéu tri bénh ung thu

vUi.

Theo cac phuong én, hop chit dugc boc 16 & day 1a hiru dung dé trc ché su

phét trién nudi cdy té bao clia cac té bao MCF7 ER-alpha (kiéu dai) va MCF7 ER-

-13-



35542

alpha (d6t bién Y5378S). Cac hop chét khéc (vi dy, tamoxifen, raloxifen va fulvestrant)
ma duoc bibt dén 1a e ché su phat trién nuéi céy t& bao cua té bao MCF7 ER-alpha
(kiéu dai) hién dang duoc st dung dé diéu tri bénh ung thu vi & bénh nhan. Do do,
hop chét dugc boc 16 & day c6 thé hiru dung dé diéu tri bénh ung thu v biéu hién
ER-alpha & bénh nhan, va c6 thé hiru dung dé didu tri bénh ung thu va biéu hién ER-
alpha d6t bién Y537S & bénh nhan.

Theo cac phuong an, hop chét duogc boc 10 & day c6 thé duoc sir dung dé didu
tri bénh ung thu vi. Theo cdc phuong an, bénh ung thu vii 14 ER-o+. Theo cdc phuong
4n, bénh ung thu va biéu hién dot bién ER-a, 14 L536Q (Robinson et al. Nat
Genet. 2013 Dec;45(12)), L536R (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45),
Y537S (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45; Robinson et al. Nat
Genet. 2013 Dec;45(12); Jeselsohn et al. Clin Cancer Res. 2014 Apr 1;20(7):1757-
67), Y537N (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45; Jeselsohn et al. Clin
Cancer Res. 2014 Apr 1;20(7):1757-67), Y537C (Toy et al. Nat Genet. 2013
Dec;45(12):1439-45; Jeselsohn et al. Clin Cancer Res. 2014 Apr 1;20(7):1757-67)
and D538G (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45; Robinson et al. Nat
Genet. 2013 Dec;45(12); Jeselsohn et al. Clin Cancer Res. 2014 Apr 1;20(7):1757-
67; Merenbakh-Lamin et al. Cancer Res. 2013 Dec 1;73(23):6856-64); va Yu et al.,
(2014) Science Jul 11;345(6193):216-20, tht ca c4c tai liéu ndy dugc két hop toan bd

& diy dé tham khao céc kién thic vé dot bien ER-a.
M5 ta vin tit cic hinh vé

Fig.1 thé hién tac dung ting sinh in vitro cua dong MCF7 mang ER dot bién
va kiéu dai dén cac liéu phép 1am sang 4-hydroxytamoxifen (4-OHT), raloxifen va
fulvestrant, trong d6 thdy c6 tinh khéng kiéu hinh (phenotyp) & cdc dong mang dot
bién dbi v6i hop chit 1am sang hién c6 so véi cac dong d6i chimg, nhd d6 cac té bao
MCF7 d duoc thiét ké nhim biéu hién qué méc nhiéu ERoMYT khéc nhau thé hién

tinh khang mot phin dbi voi nhiéu liéu phap noi tiét da dang.

Fig.2 thé hién téc dung khang khéi u va thé trong ctia hop chét 1 ding qua
dudng miéng & chudt nhat céi trui 16ng balb/c mang manh ghép ngoai lai MCF7.
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Fig.3 th8 hién tac dung khang khéi u va thé trong ctia hop chét 1 ding qua
dudmg miéng & chudt nhat céi trui 16ng thidu tuyén trc (Crl:NUNCr)-Foxnlnu) mang
manh ghép ngoai lai PDX-Y537S.

Fig.4 thé hién tic dung khang khéi u va thé trong ctia hop chit 1 ding qua
dudng miéng & chudt nhét cai SCID-bg mang méanh ghép ngoai lai WHUM20.

Fig.5 thé hién tic dung khang khdi u va thé trong clia hop chét 60 ding qua
dudng miéng & chudt nhit ci trui 16ng Balb/c mang manh ghép ngoai lai MCF7.

Fig.6 thé hién tic dung khang khéi u va thé trong ctia hop chit 60 ding qua
dudmg miéng & chudt nhét ci trui 10ng thiéu tuyén e (Crl:NU(NCr)-Foxnlnu) mang
manh ghép ngoai lai PDX-Y5378.

Fig.7 thé hién tac dung khang khdi u v thé trong ctia hop chit 69 ding qua
dudng miéng & chudt nhit céi trui 16ng Balb/c mang manh ghép ngoai lai MCF7

Fig.8 thé hién tac dung khang khdi u v thé trong cta hop chét 69 dung qua
duong miéng & chudt nhét céi trui 16ng thiéu tuyén @c (Crl:NU(NCr)-Foxnlnu) mang
manh ghép ngoai lai PDX-Y5378.

Fig.9 thé hién tac dung khéng khdi u va thé trong ctia hop chat 60 & md hinh
ER+ WHIM20 PDX mang dot bién dong hop tir Y537S.

M3 ta chi tiét sang ché

Tét ca cac cong bd va tai lidu sang ché trich dn & day duoc két hop dé tham
khao nhu thé mdi cong bd hoic tai lidu nay dugc chi ra mot cach cu thé va riéng r& 13
duge két hop & day dé tham khao. Néu noi dung ctia ban mé té ndy va ndi dung cia
mdt hodc nhilu tai liéu duge két hop dé tham khio mau thuin nhau, thi ban moé ta
nay s& kiém soat. Sur trich dan céc cong b6 va tai lidu sang ché khong nhim muc dich
két hop ma bét ky trong s6 do 14 tinh trang k¥ thuat thich hop, ma cling khong tao
thanh sw két hop bat ky nhu d6i véi ndi dung hodc ngdy thang cua cac tai liéu nay.
Cac phuong 4n md ta & day hién nay dugc mo ta boi vin ban mo ta, ngudi c6 hiéu
biét trung binh trong linh vyc k¥ thuét nay s& nhén ra rang cac phuong 4n dugc md

ta & day c6 thé dugc thuc hién theo cac phuong 4n khac nhau va phin mé ta va phan
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vi du d& xuét & ddy nhdm muc dich minh hoa va khéng 1am gi6i han céc diém yéu

cau bao ho.

Nhu duge st dung ¢ déy, "alkyl", "Ci, Ca, Cs, Cs, Cs hodc Cs alkyl" hodc "Ci-
Cs alkyl" duoc hidu 12 bao gém cic nhém hydrocacbon béo no mach thing (thing)
C1, Ca, Cs, C4, Cs hodc Cg va cac nhom hydrocacbon béo no mach nhanh Cs, Cs, Cs
hodc Cs. Vi du, Ci-Cs alkyl dugc hiéu 1 bao gém cac nhom Cy, Cy, Cs, C4, Cs va Cs
alkyl. Vi du v& alkyl bao gdm céc nhém c6 tir mot dén sdu nguyén ti cacbon, nhu,
nhung khong gii han ¢, metyl, etyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-
pentyl, s-pentyl hodc n-hexyl.

Theo mdt s6 phuong 4n nhét dinh, alkyl mach thing hoic mach nhanh c6 sau
nguyén tr cacbon hogc it hon (vi du, Ci-Cs d6i v6i mach thang, C3-Cs ddi véi mach
nhanh), va theo mot phuong an khac, alkyl mach thang hosc mach nhanh c6 bdn

nguyén ti cacbon hodc it hon.

Nhu duoc st dung & day, thuat ngit “xycloalkyl" dé cap dén vong hydrocacbon
khong thom no hodc khong no c6 3 dén 7 nguyén tir cacbon (vi du, C3-C). Vi du vé
xycloalkyl bao gdm, nhung khéng giéi han &, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl, va xycloheptenyl.

Thuét ngit "heteroxycloalkyl" d& cip dén nhém mot vong c6 3 dén 8 canh
khong thom no hodc khong no, nhém hai vong dung hop c6 7 dén 10 canh c6 mdt
hodc nhiéu nguyén tit khéc loai (nhu O, N, hodc S), trir khi ¢6 quy dinh khéc. Vi du
v& cac nhém heteroxycloalkyl bao gém, nhung khong gi6i han &, piperidinyl,
piperazinyl, pyrolidinyl, dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl,
imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl,
azetidinyl, oxetanyl, thietanyl, 1,2,3,6-tetrahydropyridinyl, tetrahydropyranyl,
tetrahydrothiophen, dihydropyranyl, pyranyl, morpholinyl, 1,4-diazepanyl, 1,4-

oxazepanyl, va dang tuong tu.

Vi du thém vé cac nhém heteroxycloalkyl bao gdm, nhung khéng gi6i han 4,
acridinyl, azoxinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl,

benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-
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carbazolyl, carbolinyl, chromanyl, chromenyl, xinnolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isatinoyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
metylendioxyphenyl,  morpholinyl,  naphthyridinyl,  octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,2,4-oxadiazol5(4H)-on, oxazolidinyl, oxazolyl, oxindolyl,
pyrimidinyl, phenanthridinyl, ~phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-
piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazol, pyridoimidazol, pyridothiazol,
pyridinyl, pyridyl, pyrimidinyl, pyrolidinyl, pyrolinyl, 2H-pyrolyl, pyrolyl,
quinazolinyl,  quinolinyl, = 4H-quinolizinyl, ~ quinoxalinyl,  quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 6H-
1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, 1,3,4-triazolyl va xanthenyl.

Thuat ngit "alkyl dugc thé tiry y" dé cap dén alkyl khong dugce thé hosc alkyl
¢6 céc phan tir thé chi dinh thay thé mot hodc nhidu nguyén tir hydro trén mot hoic
nhiéu nguyén tir cacbon ctia mach chinh hydrocacbon. Céc phén tir thé nay c6 thé bao
gdm, vi du, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylat,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, —alkoxyl, phosphat, phosphonato,
phosphinato, amino (bao gdm alkylamino, dialkylamino, arylamino, diarylamino va
alkylarylamino), acylamino (bao gdm alkylcarbonylamino, arylcarbonylamino,
carbamoyl va ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylat,
sulfat, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, triflometyl, xyano,

azido, heteroxyclyl, alkylaryl, hodc nhém thom hodc thom khéc loai.
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Nhém "arylalkyl" hoic "aralkyl" 1a alkyl dugc thé bing aryl (vi du,
phenylmetyl(benzyl)). Nhom "alkylaryl" 1a aryl dugc thé bang alkyl (vi dy,
metylphenyl).

"Alkenyl" bao gdm c4c nhém béo khong no tuong tur vé chiu dai va c6 thé
thay thé cac alkyl di mo ta & trén, nhung chira it nhat mot lién két d6i. Vi dy, thust
ngit "alkenyl" bao gdm céc nhém alkenyl mach thing (vi du, etenyl, propenyl,
butenyl, pentenyl, hexenyl), va cdc nhém alkenyl mach nhanh. Theo mot s6 phuong
4n nhét dinh, nhém alkenyl mach théng hodc mach nhanh cé sdu nguyén tir cacbon
hodc it hon trong mach chinh cua né (vi dy, C2-Ce d6i v6i mach thing, C3-Cs d6i voi
mach nhanh). Thuét ngit "C2-Cs" bao gdm céc nhém alkenyl chira tir hai dén séu
nguyén tr cacbon. Thuét ngit "C3-Cs" bao gdm cac nhém alkenyl chira tir ba dén séau

nguyeén tir cacbon.

Thuét ngit "alkenyl duoc thé tiy y" d& cap dén alkenyl khong dugc thé hosc
alkenyl c6 céc phan tir thé chi dinh thay thé mot hoic nhiéu nguyén tir hydro trén mot
hodc nhidu nguyén tir cacbon ctia mach chinh hydrocacbon. Céc phn tir thé nay cé
thé bao gdm, vi du, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylat,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphat, phosphonato,
phosphinato, amino (bao gdm alkylamino, dialkylamino, arylamino, diarylamino va
alkylarylamino), acylamino (bao gdm alkylcarbonylamino, arylcarbonylamino,
carbamoyl va ureido), amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylat,
sulfat, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, triflometyl, xyano,

heteroxyclyl, alkylaryl, hodc nhom thom hodc thom khéc loai.

"Alkynyl" bao gdm céc nhém béo khdng no tuong tu v& chidu dai va c6 thé
thay thé cac alkyl d& mo ta & trén, nhung chira it nhit mot lién két ba. Vi dy, "alkynyl"
bao gdm céc nhém alkynyl mach thing (vi dy, etynyl, propynyl, butynyl, pentynyl,
hexynyl), va cac nhom alkynyl mach nhanh. Theo mot s6 phuong 4n nhét dinh, nhém
alkynyl mach thing hosic mach nhanh cé séu nguyén tir cacbon hodc it hon trong

mach chinh ctia n6 (vi dy, C2-Cs d6i voi mach thfmg, C3-Cs @i v6i mach nhénh).

-18-



35542

Thuét ngit "Cz-Cs" bao gdm céc nhém alkynyl chira tir hai dén sdu nguyén tir cacbon.

Thuét ngft "C3-Cs" bao gdm céc nhém alkynyl chira tir ba dén sdu nguyén tir cacbon.

Thuét ngft "alkynyl dugc thé tiy y" d& cép dén alkynyl khong dugc thé hosc
alkynyl c6 céc phan tir thé chi dinh thay thé mot hodc nhiéu nguyén tir hydro trén mot
hodc nhiéu nguyén tir cacbon clia mach chinh hydrocacbon. Céc phan tir thé nay c6
thé bao gdm, vi du, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylat,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphat, phosphonato,
phosphinato, amino (bao gdm alkylamino, dialkylamino, arylamino, diarylamino va
alkylarylamino), acylamino (bao gbém alkylcarbonylamino, arylcarbonylamino,
carbamoyl va ureido), amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylat,
sulfat, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, triflometyl, xyano,

azido, heteroxyclyl, alkylaryl, hodc nhém thom hodc thom khéc loai.

Céc nhom duge thé tiy ¥ khac (nhu xycloalkyl, heteroxycloalkyl, aryl, hodc
heteroaryl dugc thé tiy ¥) bao gdm ca céc nhém khong duge thé va cac nhém c6 mot
hodc nhiéu phén ttr thé duge chi dinh. Vi du, heteroxycloalkyl dugc thé bao gdm
heteroxycloalkyl duoc thé bing mot hogic nhidu nhém alkyl, nhu 2,2,6,6-tetrametyl-
piperidinyl va 2,2,6,6-tetrametyl-1,2,3,6-tetrahydropyridinyl.

"Aryl" bao gém cdc nhém cé tinh thom, bao gdm hé "lién hop", hoic hé da
vong véi it nhat mot vong thom va khong chira nguyén tir khéc loai bét ky trong cu
trac vong. Vi du vé& ching bao gdm phenyl, benzyl, 1,2,3,4-tetrahydronaphtalenyl,

V.V..

Nhoém "heteroaryl" 1a nhém aryl, nhu duge xac dinh & trén, trir khi ¢ tir mot
dén bdn nguyén tir khéc loai trong chu triic vong, va cfing c6 thé dugc dé cap dén &
dang "di vong aryl" hodc " thom khac loai". Nhu duge sit dung & day, thuét ngit
"heteroaryl" duoc hidu 14 bao gdm vong di vong thom mét vong ¢6 5, 6, hodc 7 canh
hoic hai vong ¢6 7, 8,9, 10, 11 hodc 12 canh bén bao gém nguyén tir cacbon va mot
hozc nhiéu nguyén tir khic loai, vi dy, 1 hodc 1-2 hodc 1-3 hogc 1-4 hodc 1-5 hodc 1-
6 nguyén tir khac loai, hodc vi dy, 1, 2, 3, 4, 5, hodc 6 nguyén tir khéc loai, doc lap
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dugc chon tir nhém bao gdm nito, oxy va luu huynh. Nguyén tir nito c6 thé dugc thé
hoac khong dugc thé (nghia 13, N hodc NR’ trong d6 R’ 1a H hodc cac phﬁn tir thé
khéc, nhu dugc dinh nghia). Nguyén tit khéc loai nito va luu huynh c6 thé tiry y duoc

oxy héa (nghia 13, N—0 va S(O)y, trong d6 p =1 hodc 2). Cén lvu v 13 tdng sé nguyén

tir S va O trong di vong thom khong 16n hon 1.

Vi du vé nhém heteroaryl bao gém pyrol, furan, thiophen, thiazol, isothiazol,
imidazol, triazol, tetrazol, pyrazol, oxazol, isoxazol, pyridin, pyrazin, pyridazin,

pyrimidin, va dang tuong tu.

Hon nita, cac thuat ngit "aryl" va "heteroaryl" bao gém cic nhém aryl va
heteroaryl da vong, vi dy, hai vong. Vi du khong gi6i han vé& cdc nhém aryl nay bao
gém, vi duy, naphtalen, benzoxazol, benzodioxazol, benzothiazol, benzoimidazol,
benzothiophen, metylendioxyphenyl, quinolin, isoquinolin, naphthrydin, indol,

benzofuran, purin, benzofuran, deazapurin, indolizin.

Trong trudng hop vong thom da vong, thi chi cdn mot trong s& céc vong d6 13
thom (vi dy, 2,3-dihydroindol), mic du tit ca cac vong d6 déu c6 thé 1a thom (vi dy,

quinolin).

Vong xycloalkyl, heteroxycloalkyl, aryl, hodc heteroaryl c thé duoc thé & mot
hodc nhiéu vi tri vong (vi dy, cacbon tao vong hodc nguyén tir khac loai nhu N) v6i
cac phén tir thé nhw da mo ta & trén, vi dy, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
alkoxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylat, alkylcarbonyl, alkylaminocarbonyl,
aralkylaminocarbonyl,  alkenylaminocarbonyl,  alkylcarbonyl,  arylcarbonyl,
aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylthiocarbonyl, phosphat, phosphonato, phosphinato, amino (bao gdm alkylamino,
dialkylamino, arylamino, diarylamino va alkylarylamino), acylamino (bao gdm
alkylcarbonylamino, arylcarbonylamino, carbamoyl va ureido), amidino, imino,
sulthydryl, alkylthio, arylthio, thiocarboxylat, sulfat, alkylsulfinyl, sulfonato,
sulfamoyl, sulfonamido, nitro, triflometyl, xyano, azido, heteroxyclyl, alkylaryl, hodc

nhém thom hodc thom khéc loai. Cac nhom aryl va heteroaryl cling c6 thé duoc dung
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hop véi cac vong di vong hodc vong béo, ma khéng thom dé tao thanh hé da vong (vi

dy, tetralin, metylendioxyphenyl).

Khi lién két v6i phan tir thé thé hién 14 cét qua lién két nbi hai nguyén tir trong
vong (nhu duoc thé hién bai phﬁn vi du thyc hién sang ché dudi day voi phﬁn tir thé

R), thi phan tir thé nay c6 thé duoc lién két voi nguyén tir bat ky trong vong.

Néu bién sb bat ky (vi du, R1) xuét hién nhiéu hon mét 14n trong thanh phan
hodc cong thirc bit ky cho hop chét, thi dinh nghia vé n6 trong mdi 14n xuét hién 13
doc lap véi dinh nghia vé né trong moi 14n xuét hién khéc. Do d6, vi du, néu mot
nhém duogc thé hién 14 duge thé bang 0-2 nhém Ry, thi nhém nay tiy v duge thé bing

t6i da hai nhém Ry va Ry mbi 14n xuét hién doc 1ap dugc chon tir dinh nghia vé Ry.
Thuat ngit "hydroxy" hoic "hydroxyl" bao gém cac nhém c6 -OH hoic -O-.

Nhu dugc st dung ¢ ddy, "halo" hodc "halogen" dé cap dén flo, clo, brom va
iot. N6i chung, thuét ngit "duoc perhalogen héa" d& cip dén nhom trong d6 tt ca cac
nguyén tir hydro déu dugc thay thé bing nguyén tir halogen. Thuat ngft "haloalkyl"
hodc "haloalkoxyl" d& cap dén alkyl hoic alkoxyl dugc thé bing mot hodc nhiéu

nguyén tir halogen.

"Alkoxyalkyl”, "alkylaminoalkyl”, va "thioalkoxyalkyl" bao gdm cic nhém
alkyl, nhw d4 mé ta & trén, trong d6 cac nguyén tir oxy, nito, hodc luu huynh thay thé

mdt hodc nhiéu nguyén tir cacbon ctia mach chinh hydrocacbon.

Thuat ngit "alkoxy" hodc "alkoxyl" bao gdm cac nhém alkyl, alkenyl va
alkynyl duoc thé va khong duogc thé duoc lién két cong héa tri véi nguyén tir oxy. Vi
du vé c4c nhom alkoxy hodc gdc alkoxyl bao gdm, nhung khong gi¢i han &, cic nhém
metoxy, etoxy, isopropyloxy, propoxy, butoxy va pentoxy. Vidu vé cac nhom alkoxy
dugc thé bao gdm céc nhém alkoxy dugc halogen héa. Cac nhém alkoxy c6 thé duge
thé bing cdc nhém nhu alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylat,
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alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphat, phosphonato,
phosphinato, amino (bao gbm alkylamino, dialkylamino, arylamino, diarylamino, va
alkylarylamino), acylamino (bao gdm alkylcarbonylamino, arylcarbonylamino,
carbamoyl va ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylat,
sulfat, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, triflometyl, xyano,
azido, heteroxyclyl, alkylaryl, hodc nhém thom hodc thom khéc loai. Vi du vé céc
nhém alkoxy dugc thé halogen bao gdém, nhung khong giéi han &, flometoxy,

diflometoxy, triflometoxy, clometoxy, diclometoxy va triclometoxy.

"Hién twong ddng phan" nghia 14 cic hop chit ma c6 cong thirc phan tir gidng
nhau nhung khac vé trinh tir lién két cac nguyén tit ctia chung hodc vé su sép xép cac
nguyén tir clia chung trong khong gian. Cac chit ddng phan khéc nhau vé su sip xép
c4c nguyén tir clia chiing trong khong gian dugc goi 1a "chét ddng phan 1ap thé". Céac
chit ddng phan 1ap thé khong phai 13 anh d6i xtimg guong cia nhau dugc goi 1 "chit
ddng phan khong d6i quang”, va céc chat dong phan lap thé 14 anh d6i ximg guong
cta ching khong chdng khit 1én nhau duoc goi 1a "chit déng phan d6i anh" hozic ddi
khi goi 12 chét ddng phan quang. Hén hop chua céc luong bang nhau ciia cic dang

doi anh riéng r& c6 tinh bat doi ximg ngugc dugce goi la "hén hop raxemic".

Nguyén t& cacbon lién két v6i bdn phan ti thé khong giéng nhau duogc goi 1a

"tdm bat doi".

"ChAt ddng phan bat di" nghia 1a hop chét c6 it nhat mot tim bat ddi. C4c hop
chét c6 nhiéu hon mét tm bét déi c6 thé tdn tai & dang cht dong phan ddi quang
riéng r& hoic & dang hdn hop chit ddng phan khéng di quang, goi 1a "hén hop dong
phan khong d6i quang". Néu c6 mit mot tAm bat d6i, thi chit dong phan lap thé c6
thé dugc dic trung boi cAu hinh tuyét d6i (R hoic S) ctia tim bét d6i. C4u hinh tuyét
dbi dé cap dén su sép xép cac phan tir thé dugc gin voi tAm bt déi trong khong gian.
Cac phén tir thé dugc gén véi tim bat d6i dang duoc nghién ctru dugc phén loai theo
Quy luat trinh tu ctia Cahn, Ingold va Prelog - The Sequence Rule of Cahn, Ingold
and Prelog. (Calm et al., Angew. Chem. Inter. Edit. 1966, 5, 385; errata 511; Cahn et
al., Angew. Chem. 1966, 78, 413; Cahn and Ingold, J. Chem. Soc. 1951 (London),
612; Calm et al., Experientia 1956, 12, 81; Cahn, J. Chem. Educ. 1964, 41, 116).
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Trong ban mod ta séng ché, mdi sy tdc ddng clia tAm bét ddi trong cong thirc

cAu tao, nhu vi du khong gidi han dugc thé hién & day:

nghia 1a mo ta tht ca cac chit déng phan lap thé c6 thé c6. Nguoc lai, tAm bét dbi dugc
ky hiéu boi dudong gach chéo va c6 dang chit V, nhu vi du khdng giéi han dugc thé

hién & day:

R4 2

\\\R
S
)\\\
>

R Rs

nghia 14 md t4 chit ddng phén 1ap thé nhu dugc chi dinh (& ddy, trong tAm bét dbi
cacbon lai sp? nay, R3 va Rs nim trong mit phing to gidy, R1 & trén mit phing t&

gidy, va Ry & mit sau mit phang to gidy).

"ChAt ddng phan hinh hoc" nghia 14 chit ddng phan khéng d6i quang ma c6
duogc su ton tai ciia ching nhd can trd viéc quay quanh lién két d6i hodc thanh phﬁn
lién két xycloalkyl (vi du, 1,3-xyclobutyl). Cac chu hinh nay khac nhau v tén goi do
tién t6 cis va trans, hodc Z va E, ma chi ra rang cic nhém nay & ciing mét phia hay &

phia dbi dién ctia lién két d6i trong phén tir theo quy ludt Cahn-Ingold-Prelog.

Trong ban mé ta nay, mdi su tc dong trong cong thirc cau tao bao gom dudng

hinh s6ng lién k& lién két d6i nhur duoc thé hién:

R1>-—< h
R; R,

nghia 12 mo t4 c4 hai chit ddng phan hinh hoc. Ngugc lai, cc cdu tric nay khong c6

duong hinh séng nghia 1a mé ta hop chat ¢6 cAu hinh hinh hoc nhu d4 v& ra & trén.

"Chét hd bién" 13 mot trong so hai hodc nhiéu chat dong phén cau tric ma ton

tai can bing va d& dang dugc chuyén héa tir dang ddng phan nay sang dang ddng
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phan khac. Sy chuyén héa nay din dén sw chuyén vi nguyén tir hydro chinh tic di
kem voi su chuyén ddi céc lién két d6i lién hop lién ké. Céc chit hd bién ton tai &
dang hdn hop chét h bién trong dung dich. Trong dung dich ma su hd bién hoa 1a c6
thé co, thi s& dat duoc cin béng héa hoc ctia cac chét hd bién. Ty 1€ chinh x4c cta céc
chét h3 bién phu thudc vao mot sd yéu t, bao gém nhiét d9, dung méi va d§ pH.
Khai niém vé céc chit hd bién ma hoan chuyén duge bing cach hd bién héa duoc goi

14 hién tuong hd bién.

Khi ban mé t& ndy mo ta hop chit c6 xu huéng hd bién, nhung chi mé ta mot
trong s6 céc chit hd bién, thi cin hiéu rang tit ca cac chit hd bién déu duoc bao gdbm
dudi dang mot phin ciia nghia héa hoc duge mo ta. Can hidu ring hop chit dugce boc
16 & day c6 thé dugc md ta & dang cAc chit hd bién khac nhau. Ciing cin hiéu ring
khi céc hop chit nay c6 dang h3 bién, thi tt ca cac dang hd bién duge du tinh 12 dugce

bao gdm, va viéc goi tén cac hop chit khdng loai trir dang hd bién bt ky.

Thuong quan séat théy hai loai hién tuong hd bién trong s6 nhidu loai hién
tugng hd bién khac nhau c6 thé c6. Trong hién twong hd bién keto-enol, xay ra su
thay d6i ddng thoi clia cac dién tir va nguyén tir hydro. Hién tuong hd bién mach vong
xuAt hién 14 két qua ctia viéc nhém aldehyt (--CHO) trong phén tir chudi dudng phan
g véi mot trong s6 cac nhém hydroxy (--OH) trong cing phan ti d& bién n6 thanh
dang vong (hinh vong) nhu dugc thé hién béi glucoza.

Céc cip hd bién théng thuong 1a: keton-enol, amit-nitril, lactam-lactim, hién
tugng hd bién amit-axit imidic trong cac vong di vong (vi dy, trong nucleobazo nhu

guanin, thymin va xytosin), imin-enamin va enamin-enamin.

Hon nita, cac cu trac va hop chét khéc duogc boc 16 & ddy bao gém tAt ca céac
chit ddng phén atropic cta ching, dwoc hiéu 1a khong phai tt ca céc chét ddng phan
atropic déu c6 thé c6 cling mirc hoat tinh. "Chét ddng phan atropic" 13 loai cht ddng
phén 13p thé trong d6 cac nguyén tir clia hai chit ddng phéan duoc sép xép khac nhau
trong khong gian. Cac chét ddng phén atropic c6 su c6 mit cia chung nhd viéc quay
c6 gi6i han do can trd viéc quay cua cac nhoém 16n quanh lién két trung tm. Céc chét

ddng phan atropic thuong ton tai & dang hén hop, tuy nhién d6i voi két qua cia cac
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vu diém gin day trong cic k¥ thuat sic ky, c6 thé c6 cac hdn hop riéng r& clia hai

chét ddng phén atropic trong cac trudng hop chon loc.

Thudt ngft "chat da hinh tinh thé", "chit da hinh" hogc "dang tinh thé" nghia
14 céc céu tric tinh thé, trong d6 hop chét (hosic mudi hozc solvat clia chiing) c6 thé
két tinh theo céc sép xép goi tinh thd khéc nhau, tit ca ching déu c6 ciing hop phén
nguyén t6. Cac dang tinh thé khac nhau thuong c6 mau nhidu xa tia X, phd hong
ngoai, nhiét d¢ nong chay, do cimg theo mét dg, hinh dang tinh thé, dic diém quang
va dién, d6 dn dinh va d6 hoa tan khac nhau. Dung mai tai két tinh, tbc do két tinh,
nhiét d bdo quan, va cac yéu t6 khéc c6 thé tao ra mot dang tinh thé chiém uu thé.
Céc chat da hinh tinh thé ctia hop chét c6 thé duoc didu ché bang cach két tinh trong
céc didu kién khéc nhau. Cén hiéu ring hop chét dugc boc 16 & day co thé ton tai &

dang tinh thé, hdn hop dang tinh thé, hoic anhydrit hoic hydrat cta ching.

Hop chét duoc boc 16 & diy bao gdm ban than cac hop chat, ciing nhu mubi
va solvat ciia ching, néu c6. Mubi, vi du, c6 thé duoc tao thanh bai anion va nhom
mang dién tich duong (vi dy, amino) trén hop chét benzen dugc thé aryl hodc dugc
thé heteroaryl. Cac anion thich hgp bao gE‘)m clorua, bromua, iodua, sulfat, bisulfat,
sulfamat, nitrat, phosphat, xitrat, metansulfonat, trifloaxetat, glutamat, glucuronat,
glutarat, malat, maleat, sucxinat, fumarat, tartrat, tosylat, salixylat, lactat,
naphtalensulfonat, va axetat (vi dy, trifloaxetat). Thuat ngit "anion dugc dung" dé cap
dén anion thich hop dé tao thanh mudi duge dung. Tuong tu, mudi cling co thé duoc
tao thanh béi cation va nhém mang dién tich 4m (vi du, carboxylat) trén hop chét
benzen dugc thé aryl hoic dugc thé heteroaryl. Céc cation thich hgp bao gbm ion
natri, ion kali, ion magie, ion canxi, va cation amoni nhu ion tetrametylamoni. Hop
chét benzen dugc thé aryl hodc duge thé heteroaryl con bao gdm cac mudi chira céc

nguyén tt nito bac bon.

Ngoai ra, hop chét duogc boc 16 & day, vi du, cac mudi ctia hop chét, c6 thé ton
tai & dang hydrat hodc khong hydrat (khan) hodc & dang solvat véi cac phéan tir dung
moOi khac. Vi du khong gidi han vé hydrat bao gém monohydrat, dihydrat, v.v.. Vidu

khong gi6i han v& solvat bao gdm etanol solvat, axeton solvat, v.v..
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Nhu dugce st dung ¢ day, "mudi dugc dung” dé cap dén cac din xuét cta hop
chét dugc boc 16 & day trong d6 cac hop chit gbe duge thay dbi bang céch tao ra cac
mudi axit hodc bazo cia chung. Vi du vé mudi dugce dung bao gém, nhung khong
gi6i han &, cic mubi khoang hogc mudi axit hiru co ctia gbc bazo nhu amin, cdc mudi
kiém hodc mudi hitu co cta géc axit nhu axit carboxylic, va dang tuong tu. Mubi
dugc dung bao g6m cac mudi khéng doc thong thudng hodc cac mudi amoni bac bbn
cua hop chét géc duoc tao thanh, vi du, tir cac axit vO co hodc hitu co khong doc. Vi
du, c4c mudi khong doc thong thuong bao gém, nhung khong gidi han &, cac mudi
c6 ngudn gbe tir cic axit vd co va hitu co duge chon tir 2-axetoxybenzoic, 2-
hydroxyetan sulfonic, axetic, ascorbic, benzen sulfonic, benzoic, bicarbonic,
carbonic, xitric, edetic, etan disulfonic, 1,2-etan sulfonic, fumaric, glucoheptonic,
gluconic, glutamic, glycolic, glycollyarsanilic, hexylresorxinic, hydrabamic,
bromhydric, clohydric, iothydric, hydroxymaleic, hydroxynaphthoic, isethionic,
lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic, metan sulfonic, napsylic,
nitric, oxalic, pamoic, pantothenic, phenylaxetic, phosphoric, polygalacturonic,
propionic, salixyclic, stearic, subaxetic, sucxinic, sulfamic, sulfanilic, sulfuric, tannic,
tartaric, toluen sulfonic, va cac axit amin xudt hién théng thuong, vi du, glyxin, alanin,

phenylalanin, arginin, v.v.

Céc vi du khéc v& mubi dugc dung bao gdm axit hexanoic, axit xyclopentan
propionic, axit pyruvic, axit malonic, axit 3-(4-hydroxybenzoyl)benzoic, axit
xinnamic, axit 4-clobenzensulfonic, axit 2-naphtalensulfonic, axit 4-toluensulfonic,
axit camphorsulfonic, axit 4-metylbixyclo-[2.2.2]-oct-2-en-1-carboxylic, axit 3-
phenylpropionic, axit trimetylaxetic, axit butylaxetic bac ba, axit muconic, va dang
twong tw. Sang ché con bao gdm cac mudi dugce tao ra khi proton axit c6 mit trong
hop chét géc dugc thay thé bang ion kim loai, vi du, ion kim loai kiém, ion kiém thd,
hodc ion nhdm; hodc phéi hop voi bazo hitu co nhu etanolamin, dietanolamin,
trietanolamin, tromethamin, N-metylglucamin, va dang tuong tu. o) dang mudi, can
hiu ring ty 1& ctia hop chét dbi v6i cation hodc anion ctia mudi c6 thé 1a 1:1, hodc

theo ty 1€ bét ky ngoai ty 1€ 1:1, vidy, 3:1, 2:1, 1:2, hodc 1:3.
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Cén hiéu ring tAt ca c4c 1an d& cap dén mubi duoc dung déu bao gdm céc dang
cong dung méi (solvat) hoic cic dang tinh thé (chat da hinh) nhu dugc xac dinh &

day, ciia cung mot muoi.

"Solvat" nghia 1a dang cong dung mdi chira lugng dung moéi ty luong hodc
khong ty lwong. Mot s& hop chét ¢6 xu huéng giit ty 1& mol ctia cac phan tir dung moi
c¢b dinh & trang thai tinh thé rén, do d6 tao thanh solvat. Néu dung méi 1a nudc thi
solvat tao thanh 1a hydrat; va néu dung moéi 1 rugu, thi solvat tao thanh la alcoholat.
Hydrat dugc tao thanh bing cach két hop mét hodc nhiéu phan tir nudc véi mot phan

tir clia chat trong dé nudc gift trang thai phan tir ctia nd & dang HaO.

Héa chit nhu duge dit tén hodc dugc mé ta nhdm muc dich bao gém tAt ca cc
chét ddng vi c6 trong tir nhién ctia cdc nguyén ti c6 mit trong cac hop chét nay. Cac
chit ddng vi ndy bao gdm céc nguyén tir c6 ciing s& nguyén tit nhung khéc nhau vé
s khdi. Vi dy tdng quét va khong gii han 13, cc chit ddng vi ctia hydro 'H bao gdm

triti va doteri, va cac chit déng vi ctia cacbon ?C bao gom *C va *C.

Can hiéu ring mot sb hop chit, va cic chit ddng phan, mudi, este va solvat
cta ching, trong s& cac hop chit dugc m ta & day c6 thé boc 16 hoat tinh in vivo
hoiic in vitro tdt hon nhitng hop chét khac. Ciing c6 dénh gi4 cho rdng mot sé bénh
ung thu co6 thé dugc diéu tri hiéu qua hon cic bénh ung thu khac, va c6 thé duoc diéu
tri hiéu qua hon & mot sb ddi tugng so véi céc ddi tuong khac, bang cach sir dung cac
hop chét, va chét ddng phan, mudi, este va solvat clia ching, clia cac hop chit duoc

boc 16 & day.

Nhu duoc st dung & day, “didu tri” nghia la cho d6i tuong dung duge phém
dé 1am cai thién, giam bét hodc rit ngén céc triéu chimg bénh. Nhu dugc sir dung &
day, "viéc didu tri" hodc "diéu tri" mo ta sy tréng nom va chim séc cho d6i tuong
nhdm muc dich chién diu véi bénh, tinh trang bénh 1y, hodc rdi loan va bao gdm viéc
dung hop chét dugc boc 16 & ddy, hoic mudi duogc dung, chét da hinh hodc solvat ciia
ching, dé 1am thuyén gidm céc triéu chimg hodc bién chimg ctia bénh, tinh trang bénh
1y hogc rdi loan, hodc loai trix bénh, tinh trang bénh 1y hoic rdi loan. Thuat ngit "diéu

tri" cling c6 thé bao gom viéc diéu tri t& bao in vitro hodc mo hinh dong vat.
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Viéc diéu tri bénh ung thu c6 thé 1am giam kich thudc khéi u. Viéc giam kich
thude khéi u ciing ¢6 thé dugc dé cap dén & dang "thoéi héa khdi u". Tét hon 1, sau
khi diéu tri, kich thudc khéi u giam di 5% hodc nhidu hon so véi kich thudc khdi u
trude khi didu tri; t6t hon nita 13, kich thudc khéi u giam di 10% hozc nhiéu hon; t6t
hon nita 13, gidm di 20% hodc nhiéu hon; t&t hon nita 13, giam di 30% hogc nhiéu
hon; t6t hon nita 13, giam di 40% hodc nhiéu hon; thAm chi t6t hon nita 13, giam di
50% hoc nhidu hon; va tt nhat 13, giam nhidu hon 75% hozc nhiéu hon. Kich thuéc
khéi u c6 thd duoc x4c dinh bing phuong phap do 1ip lai bit ky. Kich thuéc khdi u
6 thé duogc xac dinh theo dudng kinh khéi u.

Viée didu tri bénh ung thu c6 thé 1am giam thé tich khéi u. Tét hon 13, sau khi
diéu tri, thé tich khdi u giam di 5% hodc nhiéu hon so véi kich thude cta né trude
khi didu tri; t5t hon nita 13, thé tich khéi u giam di 10% hozc nhiéu hon; t6t hon nita
13, gidm di 20% hogc nhiéu hon; t5t hon nita 13, giam di 30% hozc nhiéu hon; t6t hon
nita 13, giam di 40% hodc nhidu hon; thdm chi 6t hon nita 13, gidm di 50% hoc nhiéu
hon; va tt nhét 13, giam nhiéu hon 75% hoic nhidu hon. Thé tich khéi u c6 thé duogc

xé4c dinh bang phuong phép do 13p lai bat ky.

Viéc didu tri bénh ung thu cé thé 1am giam s6 lugng khéi u. Tt hon 13, sau
khi diéu tri, s6 luong khéi u gidm di 5% hodc nhiéu hon so véi sé luong khéi u trudce
khi didu tri; tdt hon nita 13, s luong khéi u giam di 10% hodc nhiéu hon; t8t hon nita
14, gidm di 20% ho#c nhiéu hon; t5t hon nita 1, giam di 30% hogc nhiéu hon; t6t hon
nita 13, gidm di 40% hogc nhidu hon; tham chi t6t hon nita 13, giam di 50% hogc nhiéu
hon; va t5t nht 13, giam nhidu hon 75%. Sé luong khéi u ¢6 thé dugc xac dinh bang
phuong phap do 13p lai bat ky. S luong khdi u c6 thé dugc xac dinh bing cach dém
khéi u c6 thé nhin thdy béng mét thuong hodc & do phéng dai cu thé. Tot hon 13, do
phéng dai cu thé 1a 2x, 3x, 4x, 5%, 10x, hodc 50x.

Viéc diéu tri bénh ung thu c6 thé lam giam s6 luong thuong tdn di can trong
cac md hogic co quan khac nim cach xa vi tri khdi u nguyén phat. Tét hon 13, sau khi
didu tri, s6 luong thuong tdn di cin giam di 5% hodc nhiéu hon so véi s6 lugng khéi
u trude khi diéu tri; t6t hon nita 13, sd lugng thuong tdn di cin giam di 10% hodc
nhiéu hon; t8t hon nita 13, gidm di 20% hozic nhidu hon; t6t hon nita 13, gidm di 30%

hojc nhidu hon; tdt hon nita 13, gidm di 40% hodc nhidu hon; tham chi tét hon nita
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13, giam di 50% hodc nhidu hon; va tt nht 13, giam nhiéu hon 75%. S6 lugng thuong
tdn di cin c6 thé dugc x4c dinh bing phuong phép do lip lai bat ky. S8 lugng thuong
tdn di cin c6 thé duge x4c dinh bing cach dém thuong tdn di cin bing mit thudng
hodc & dd phong dai cu thé. T6t hon 13, 46 phéng dai cu thé 1a 2x, 3x, 4x, 5%, 10x,

hoacr 50x.

Nhu duoc st dung & day, “dbi tuong” dé cap dén dong vat bét ky, nhu dong
vat ¢6 vi bao gém loai gam nhim (vi dy, chudt nhét hodc chudt céng), cho, dong vat

linh trudng, loai vugn cédo hodc nguoi.

Viéc didu tri bénh ung thu c6 thé 1am ting thoi gian séng sét trung binh cua
mot tdp hop cac d6i tuong duoc didu tri so voi tap hop céc d6i trong chi nhan mai
chit mang. Tét hon 13, thoi gian séng sét trung binh ting 1én nhiéu hon 30 ngay; t6t
hon nita 13, nhiéu hon 60 ngay; t6t hon nita 13, nhiéu hon 90 ngay; va t8t nhét 13, nhiéu
hon 120 ngdy. Viéc tang thoi gian séng s6t trung binh cla d6i twong c6 thé dugc xac
dinh bang cc phuong phap 13p lai dugc bat ky. Viéc ting thoi gian sdng sét trung
binh cua déi tuong c6 thé dugce xac dinh, vi dy, bing cach tinh todn d9 dai thoi gian
séng s6t trung binh ddi véi tap hop dbi tugng sau khi bit diu diéu tri bing hop chét
hoat tinh. Viéc ting thoi gian sdng sét trung binh cua tap hop d6i twong ciing c6 thé
duoc xac dinh, vi duy, b%ng céach tinh todn d6 dai thoi gian séng so6t trung binh dbi véi

tap hop d8i tuong sau khi hoan thanh dot diu tri thir nhét bang hop chat hoat tinh do.

Viéc didu tri bénh ung thu c6 thé lam ting thoi gian sdng s6t trung binh clia
tap hop cac dbi twong dugc didu tri so v6i tip hop cac déi tugng khong duogc diéu tri.
Tét hon 13, thoi gian séng sét trung binh ting 1én nhiéu hon 30 ngay; t6t hon nita 13,
nhiéu hon 60 ngay; tdt hon nita 13, nhidu hon 90 ngay; va tt nhat 13, nhiéu hon 120
ngdy. Viéc tang thoi gian séng sét trung binh cua tap hop d6i twong c6 thé duoc xac
dinh bang phuong phap lap lai dugc bat ky. Viéc ting thoi gian sdng sét trung binh
ciia tap hop dbi tuong c¢6 thé duge xac dinh, vi du, bang cach tinh toan do dai thoi
gian sbng s6t trung binh ddi vé6i tap hop ddi twong sau khi bét du diéu tri bing hop
chit hoat tinh. Viéc ting thoi gian séng s6t trung binh cta tap hop d6i tugng cling c6
thé duogc xac dinh, vi du, béng cach tinh toan do dai thoi gian séng s6t trung binh dbi
v6i tap hop dbi twong sau khi hoan thanh dot didu trj tht nhét bang hop chat hoat
tinh.
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Viéc didu tri bénh ung thu ¢6 thé 1am ting thoi gian sdng sét trung binh cua
tép hop ddi tuong duge diéu tri so v6i tap hop d6i twong nhan liéu phap diéu tri don
bang thubc méa khong phai 13 hop chét md ta & day, hodc mudi duoc dung ctia ching.
Tét hon 13, thoi gian séng sét trung binh ting lén nhiéu hon 30 ngay; t5t hon nita 13,
nhiéu hon 60 ngay; tdt hon nita 13, nhidu hon 90 ngay; va tt nhat 13, nhiéu hon 120
ngdy. Viéc ting thoi gian sdng sét trung binh cia tap hop d6i tuong c6 thé dugc xac
dinh bing phuong phép lip lai dugc bat ky. Viée ting thoi gian sdng sét trung binh
cua tap hop d6i tuong c6 thé duoc xé4c dinh, vi du, bang céch tinh toan do dai thoi
gian séng sét trung binh d6i véi tap hop dbi twong sau khi bt du diéu tri bang hop
chit hoat tinh. Viéc ting thoi gian sdng sét trung binh cua tap hop dbi twong ciing c6
thé duoc xac dinh, vi du, bﬁmg cach tinh toan d6 dai thoi gian séng s6t trung binh dbi
v6i thp hop déi twong sau khi hoan thanh dot diéu tri thi nhit bing hop chét hoat
tinh.

Viéc didu tri bénh ung thu ¢6 thé 1am giam ty 16 tir vong ctia tip hop cac dbi
tuong duoc didu tri so véi tp hop céc dbi tugng chi nhan mdi chit mang. Viée diéu
tri bénh ung thu ¢6 thé 1am giam ty 1& ti vong cua tap hop d6i trong duoc diéu tri so
véi tap hop d6i tuong khong dugc didu tri. Viéc diéu tri bénh ung thu c6 thé 1am giam
ty 18 tir vong ciia tip hop dbi twong dugce diéu tri so voi dbi trong nhéan lidu phap didu
tri don bang thudc ma khong phai 1a hop chit mé ta & day, hoic mudi dugc dung, tién
dugc chét, chit chuyén héa, chét twong tu hodc dén xuét ctia chung. Tt hon 13, ty 1&
tir vong giam nhidu hon 2%; t6t hon nita 14, nhiéu hon 5%; 6t hon nita 13, nhiéu hon
10%; va t6t nhét 14, nhidu hon 25%. Viéc gidm ty 1é tr vong cla tap hop ddi tuong
duoc didu tri c6 thé duoc x4c dinh bang phuong phap 1dp lai duoc bat ky. Viéc giam
ty 1€ t&r vong cua tap hop dbi tugng cé thé duoc x4c dinh, vi du, béng cach tinh toan
sd ca tir vong trung binh do bénh nay theo don vi thoi gian d6i véi tap hop d6i tuong
sau khi bét dau diéu tri bing hop chét hoat tinh. Viéc gidm ty 1& tir vong cua tip hop
dbi tuong cling c6 th8 duoc x4c dinh, vi du, bang cach tinh toan sb ca tir vong trung
binh do bénh nay theo don vi thoi gian déi véi tap hop d6i tugng sau khi hoan thanh
dot didu tri thir nhit bing hop chat hoat tinh.

Viéc diéu tri bénh ung thu cé thé 1am giam tbc do phat trién ctia khdi u. Tét

hon 14, sau khi diéu tri, toc do phat trién ctia khoi u gidm di it nhat 5% so véi so lugng
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khéi u trudce khi didu tri; t5t hon nita 13, tdc d6 phét trién ciia khdi u giam di it nhat
10%; t6t hon nita 13, giam di it nhat 20%; t6t hon nita 13, giam di it nhét 30%; tdt hon
nita 13, gim di it nhdt 40%; t6t hon nita 13, giam di it nhit 50%; tham chi t5t hon nita
13, giam di it nhat 50%; va tdt nht 13, giam di it nhat 75%. Tdc d6 phét trién ctia khéi
u ¢6 thd dugc xac dinh bing phwong phap do lip lai bt ky. Téc do phat trién ctia
khéi u c6 thé dugc xac dinh theo sy thay ddi v& duong kinh khéi u theo don vi thoi

gian.

Viéc didu tri bénh ung thu c6 thé 1am giam su phat trién trd lai ctia khéi u, vi
du, sau khi ¢b géng loai bé khéi u d6 bing cach phiu thuat. Tét hon 13, sau khi diéu
tri, su phat trién trd lai cia khdi u 1a nho hon 5%; tot hon nita 13, sw phat trién trd lai
ctia khdi u 12 nhd hon 10%; t6t hon nita 14, nhd hon 20%; tét hon nita 13, nhé hon
30%; t5t hon nita 13, nhd hon 40%; t6t hon nita 13, nhd hon 50%; thim chi tdt hon
nita 13, nhd hon 50%; va tét nhét 13, nho hon 75%. Sy phét trién trd lai ctia khdi u c6
thé duoc xé4c dinh bang phuong phép do l3p lai bat ky. Su phat trién tro lai ciia khéi
u duogce xac dinh, vi du, béng cach do su ting 1én ctia dudng kinh khdi u sau khi co
ngot khéi u trude d6 rdi méi didu tri. Viéc gidm su phat trién tr& lai cua khdi u duge

chi ra béi viéc khong tai phat khéi u sau khi dimg didu tri.

Viée didu tri hodc ngin ngira réi loan ting sinh té bao c6 thé gitip lam gidm
tdc do tang sinh t& bao. Tt hon 13, sau khi diéu tri, téc do tang sinh té bao gidm di it
nhét 5%; tt hon nita 13, it nhit 10%; 5t hon nita 14, it nhat 20%; tt hon nita 13, it
nhét 30%; t6t hon nita 13, it nhat 40%; t6t hon nita 14, it nhét 50%; tham chi t6t hon
nita 13, it nhat 50%; va t&t nhét 13, it nhat 75%. Téc do ting sinh t& bao c6 thé dugc
xé4c dinh bing phuong phap do 13p lai bét ky. Téc do ting sinh té bao dugc xac dinh,

vi duy, bing cach dém s t& bao phan bio trong miu md theo mdi don vi thoi gian.

Viéc didu tri hodc ngdn ngira réi loan ting sinh té bao c6 thé gitp lam giam ty
1& t& bao ting sinh. Tt hon 1, sau khi didu trj, ty 1é t bao ting sinh giam di it nhAt
5%; t6t hon nita 1, it nhat 10%; t&t hon nita 13, it nhét 20%; t5t hon nita 14, it nhét
30%; t6t hon nita 1, it nhit 40%; t5t hon nita 13, it nhat 50%; thdm chi tdt hon nita
13, it nhit 50%; va tdt nhét 14, it nhit 75%. T¥ 18 t& bao ting sinh c6 thé dugc x4c dinh
bang phuong phap do 13p lai bat ky. Tt hon 13, t 18 té bao ting sinh dugc x4c dinh,

vi du, bing cach dinh lugng s& lugng té bao phan bao so véi s6 luong t& bao khong
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phan bao trong miu mo. Ty 1& té bao ting sinh c6 thé 13 twong dwong véi chi sd gidn

phan.

Viéc didu tri hodc ngin ngira rdi loan ting sinh t& bao c6 thé gitip lam gidm
kich thudce ctia khu vuc hodc ving tdng sinh té bao. Tt hon 13, sau khi diéu tri, kich
thuéc cna khu vuce hodc ving ting sinh té bao gidm di it nhit 5% so v6i kich thudce
clia n6 trude khi diéu tri; tdt hon nita 13, gidm di it nhét 10%; &t hon nita 13, giam di
it nhat 20%; tdt hon nita 13, giam di it nhat 30%; tot hon nita 13, giam di it nhat 40%;
t&t hon nita 13, gidm di it nhat 50%; tham chi t&t hon nita 14, giam di it nhat 50%; va
t6t nhét 13, giam di it nhit 75%. Kich thuéc cia khu vyc hodc ving ting sinh té bao
c6 thé dugc x4c dinh bing phuong phap do 13p lai bat ky. Kich thudc cua khu vuc
hodc vung tang sinh t& bao c6 thé duge xé4c dinh dudi dang dudng kinh hodc chiéu

rong cua khu vuc hodc ving tdng sinh t€ bao.

Viéc diéu tri hodc ngin nglra rdi loan ting sinh t€ bao c6 thé 1am gidm vé sb
lugng hodc ty 1€ t& bao c6 hinh thai hoc hodc su xut hién khong binh thuong. Tbt
hon 13, sau khi diéu tri, s6 luong t& bao c6 hinh thai hoc khong binh thuong giam di
it nhit 5% so véi kich thudc ctia nd trude khi diéu tri; tot hon nita 13, giam di it nhét
10%; t6t hon nita 13, giam di it nht 20%; t6t hon nita 14, giam di it nhat 30%; tdt hon
nita 13, gidm di it nhdt 40%; t&t hon nita 13, giam di it nhit 50%; tham chi t5t hon nita
13, gidm di {t nhdt 50%; va t6t nht 1, giam di it nhit 75%. Hinh thai hoc hodc su xuét
hién t& bao khong binh thuong c6 thé duge x4c dinh bing phuong phép do lap lai bat
ky. Hinh thai hoc t& bao khong binh thuong ¢6 thé duge xéc dinh bang kinh hién vi,
vi du, bang céach sir dung kinh hién vi nguoc d& nubi cdy mo. Hinh thai hoc té bao

khong binh thudng c6 thé c6 dang da hinh c6 nhén.

Nhu duoc st dung & day, thudt ngit "thuyén gidm" nghia 1a md ta quy trinh ma
trong d6 mirc d¢ nghiém trong cua déu hiéu hoic triéu ching ctia ri loan giam di.
Quan trong 1a, déu hiéu hoic triéu ching cé thé duoc thuyén gidm ma khong duge
loai bd. Theo mdt phuong an duge wu tién, viéc dung dugc phém boc 16 & day dan
dén loai b6 duoc déu hiéu hodc triéu chimg, tuy nhién, viéc loai bo 12 khong can thiét,
Liéu hitu hiéu dugc mong doi dé lam giam mtrc d nghi€ém trong cua d4u hiéu hoic

triéu chimg. Chéng han, d4u hiéu hoic triéu chimg bénh nhu bénh ung thu, ma cé thé
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x4y ra ¢ nhiéu vi tri, dugc thuyén giam néu muc d§ nghiém trong ciia bénh ung thu

giam di trong it nhit mot trong s& nhidu vi tri.

Nhu duoc st dung & day, thut nglt "mtrc d§ nghiém trong" nghia la dé mo ta
khé nang cua bénh ung thu trong viéc chuyén tir tinh trang tién ung thu, hoic tinh
trang lanh tinh, sang tinh trang 4c tinh. Theo cach khéc, hodc ngoai ra, mirc 4o nghiém
trong dugc hiu 12 @& mb ta tinh trang bénh ung thu, vi dy, theo hé théng TNM (dugc
phé chuén boi Hiép hdi phong chdng ung thu quéc t& (International Union Against
Cancer - UICC) va Uy ban lién hop My vé bénh ung thu (the Amerimay Joint
Committee on Cancer - AJCC)) hoic bing cic phuong phéap nhén thirc k¥ thuét khéc.
Giai doan ung thu d& cap dén cép d6 hodc mic do nghiém trong cta bénh ung thu,
dua vao céc yéu t6 nhu vi tri cta khéi u nguyén phat, kich thudc khéi u, sb luong
khéi u, va su lién quan dén hach bach huyét (sy lan rong bénh ung thu vao hach bach
huyét). Theo cach khac, hodc ngoai ra, mirc d§ nghiém trong duogc hiéu 1a md ta cép
d6 khéi u bang cac phuong phap nhan thic k§ thuat khac (xem, National Cancer
Institute, www.cancer.gov). Cép d6 khéi u 1a hé théng duogc st dung dé phan loai té
bao ung thu xét theo quan diém thiy chiing khong binh thudng nhu thé nao dudi kinh
hién vi va khéi u c6 thé phat trién va lan nhanh dén d4u. Nhiéu yéu t6 dugc xem xét
khi x4c dinh cAp d6 khéi u, bao gdm céu tric va hinh mau phét trién cua t& bao. Cac
yéu t6 cu thé dugc st dung dé xéac dinh cap do khéi u thay dbi theo mdi loai ung thur.
Mtc do nghiém trong con mo ta cép do nghién ctru mo, con goi 1a sy biét hoa, ma dé
clp dén viéc cac té bao khéi u gidng véi cac t€ bao binh thudng ciia cung loai mo6 nhu
thé nao (xem, National Cancer Institute, www.cancer.gov). Hon nita, mc d6 nghiém
trong md ta cip d6 nhén, ma d& cap dén kich thudc va hinh dang clia nhan trong té
bao khdi u va phin trim té biao khéi u duge phén chia (xem, National Cancer Institute,

WWW.Cancer.gov).

Theo mdt khia canh khéc ctia cac phuong an duge mé ta & day, mirc do nghiém
trong mo ta mirc d6 ma khdi u tiét ra cac yéu t6 sinh trudng, 1am thoai bién nén ngoai
bao, trd thanh c¢6 mach, mét d6 két dinh v6i mo gﬁn k&, hoic gdy di cdn. Hon nfra,
mirc d6 nghiém trong md ta sb vi tri ma khéi u nguyén phat da di cin. Cubi clng,
muc dd nghiém trong bao gém d6 kho khi didu tri khéi u thudc cac loai va & cic vi

tri khac nhau. Vi du, cac khoi u khong mo dugce, cac bénh ung thu nay cé su ti€p cin
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16n hon véi nhidu hé co thé (khéi u huyét hoc va khdi u mién dich), va cac bénh ung
thu khang nhidu nhit d6i véi cc phuong phép didu tri truyén théng dugc coi la
nghiém trong nhét. Trong céc tinh huéng nay, viéc kéo dai tubi tho mong doi ciia dbi
tuong va/hodc lam giam dau, giam ty 1€ té bao ung thu hoic té bao gi6i han dbi véi
mot hé, va cai thién giai doan ung thu/cap do khdi u/chp do mo/cép d6 nhan dugc coi

la 1am thuyén giam du hiéu hoic triéu chimg bénh ung thu.

Nhu duge st dung & day, thudt ngit "triéu ching" duoc dinh nghia 1a déu hiéu
ctia bénh, dm, ton thuwong, hoic cé gi d6 khong ding trong co thé. Cac triéu ching
duoc cam nhan hodc cht y béi ca thé mic triéu chimg nay, nhung c6 thé khong dé

dugc luu tAm boi nguoi khong cham séc stc khoe chuyén nghiép.

"Dugc phim" 14 dang bao ché chita hop chét dugc boc 16 & ddy & dang thich
hop d& ding cho dbi tuong. Theo mét phuong 4n, duge phim 13 duge phdm dang lidu
16n hodc dang lidu don vi. Dang lidu don vi 13 dang bét ky trong sd cac dang, bao
gém, vi du, vién nang, tai IV, vién nén, bom don trén may xit khi dung hoéc lo nho.
Luogng thanh phén hoat tinh (vi dy, dang bao ché ctia hop chét duoc boc 16 hodc mudi,
hydrat, solvat hodc chat ddng phan ciia ching) trong mot lidu don vi cta duge phdm
14 luong c6 hiéu qua va dugc thay ddi theo phuong phap diéu tri cu thé. Nguoi c6
hiéu biét trung binh trong linh vuc k¥ thuét nay s& danh gia rang d6i khi can thiét phai
tao ra cac thay doi thong thudng d6i véi lidu luong tly vao do tudi va tinh trang cta
bénh nhén. Liéu luong nay ciing s& phu thudc vao dudng dung. Cac dudng dung khéc
nhau duoc du tinh, bao gdm ding qua dudng miéng, dung trong phdi, truc trang,
ngoai dudng tiéu hoa, ap da, dudi da, trong tinh mach, trong co, trong mang bung,
x0ng hit, trong miéng, dudi ludi, trong mang phéi, ndi thy mac, trong mii, va dang
twong tw. Cac dang lidu dé ding hop chét tai chd hodc dung 4p da boc 10 & day bao
gff)m bot, thude xit, thudc md, hd, kem, nudc thom, gel, dung dich, miéng dan va
thubc x6ng. Theo mdt phuong 4n, trong diéu kién vo tring hop chat hoat tinh dugc
trén véi chat mang dugc dung, va véi chit bao quan, chét dém, hodc chét diy bat ky

dugc yéu cau.

Nhu duoc st dung ¢ day, cum tir "duge dung" dé cap dén céc hop chét, anion,
cation, nguyén li€u, ché phém, chit mang, va/hoic dang lidu ma, trong pham vi danh

gia v& y hoc, thich hop d st dung tiép xtic véi md ngudi va dong vat ma khong du
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doc t6, kich thich, phan tng di img, hoic vAn d& hoic bién chimg khéc, cling véi ty

1€ 1gi ich/rdi ro hop ly.

"T4 dugc dugce dung" nghia la ta dugc hitu dung trong viéc bao ché dugc phim
ma t4 dugc nay thuong 1a an toan, khong ddc va khong c6 anh hudéng khong mong
mudn v& mit sinh hoc cling nhu 4nh huéng khong mong mudn vé mit khac, va bao
gém ta dugc ma chép nhén dugc dé si dung cho tht y cling nhu st dung dugc phém
cho nguoi. "Téa duge duge dung" nhu dugc sir dung trong ban md ta nay va cac diém

yéu cau bao ho bao gom ca mdt va nhieu hon mot t4 dugc nhu vay.

Béan md ta nay con dé cap dén duoc pham chira hop chét bat ky dugc boc 16 &

day két hop voi it nhét mdt t4 duoc hodc chit mang dugc dung.

Duoc phim boc 16 & day dugc bao ché cho tuong thich v6i dudng dung du
tinh. Vi du v& cac dudong ding ndy bao gdm diing ngoai dudng tidu hoa, vi dy, trong
tinh mach, trong da, dudi da, qua dudng miéng (vi du, xong), ap da (tai chd), va qua
niém mac. Dung dich hoic hdn dich sir dung ¢ diing ngoai dudng tiéu héa, trong da,
hodc dudi da c6 thd bao gdm céc thanh phan sau: chit pha loing v tring nhu nuéc
d8 tiém, dung dich nuéc mubdi, dau khdéng bay hoi, polyetylen glycol, glyxerin,
propylen glycol hodc cac dung méi tng hop khic; cac chét khang khuén nhu ruou
benzylic hodc metyl paraben; céc chit chdng oxy héa nhu axit ascorbic hodc natri
bisulfit; cac chit chelat hoa nhu axit etylendiamintetraaxetic; cic chit dém nhu axetat,
xitrat hodic phosphat, va cac chit dé diéu chinh tinh truong nhu natri clorua hogc
dextroza. B9 pH c6 thé duoc diéu chinh bﬁng axit hodc bazo, nhu axit clohydric hodc
natri hydroxit. Dugc phdm diing ngoai dudng tiéu héa c6 thé c6 chira trong 6ng thubc

tiém, xi lanh ding mot 14n hodc nhiéu lo nho dugc lam bang thiy tinh hoic nhya.

Hop chét hoic dugc phém bdc 10 & day cod thé dugc dung cho d6i tuong theo
nhiéu phuong phép da biét rd hién duoc sir dung cho bién phap diéu tri héa tri. Vi dy,
@ diéu tri bénh ung thu, hop chit boc 16 & day c6 thé duge tiém tryc tiép vao céc
khdi u, dugc tiém vao mach mau hoic cac khoang co thé hoic duoc dua vao qua
dudng miéng hodc dugc dung qua da béng miéng dén. Lidu dugc chon cin phai du
d8 tao ra hiéu qua didu tri nhung khong qua cao dén mirc gy ra céc tic dung phu

khong dugc chép nhén. Trang théi cta tinh trang bénh ly (vi dy, bénh ung thu, tién
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ung thu, va tuong ty) va sttc khoe ctia bénh nhén t8t hon 1a can duoc gidm sat chat

ché trong khi diéu trj va trong thdi gian hop 1y sau khi didu tri.

Thuét ngft "luong c6 hidu qua didu tri", nhu duge st dung & ddy, dé cap dén
luong dugce chét d& diéu tri, 1am cai thién, hodc ngin ngira bénh hoic tinh trang bénh
ly d& dugc nhén ra, hodc thé hién tac dung diéu tri hoic tac dung tc ché phét hién
duge. Téc dung ndy c6 thé dugc phat hién bing phuong phép thir nghiém bét ky da
biét trong tinh trang k¥ thut. Lugng c¢6 hiéu qua chinh xac cho d6i tugng s€ phu
thudc vao thé trong, kich thude, va strc khde cua d6i tuong; ban chat va muc d6 cua
tinh trang bénh ly; va li¢u phap diéu tri hodc t6 hop céc liéu phap duge chon loc dé
dung. Luong c6 hiéu qua diéu tri cho tinh hubng néu trén c6 thé duoc x4c dinh bang
duong dung thong thuong thudc k§ nidng va danh gia cla bac sy 1lam sang. Theo mot
khia canh dugc wu tién, bénh hodc tinh trang bénh ly can dugc diéu tri 12 bénh ung
thu. Theo mdt khia canh khéc, bénh hodc tinh trang bénh ly cAn duoc didu tri 13 rbi

loan ting sinh té bao.

Dbi v6i hop chit bét ky, lugng c6 hiéu qua didu tri c6 thé dugc danh gid ngay
tir ddu trong céc thir nghiém nuoi céy t& bao, vi dy, cia té bao khbi u, hoic trong mo
hinh d6ng vat, thuong la chut céng, chudt nhét, tho, ché, hodc lon. Md hinh dong
vat cfing c6 thé duoc sir dung dé xac dinh khoang ndng d6 va duong dung thich hop.
Sau d6, thong tin nay co6 thé duogc st dung dé x4c dinh lidu lugng va duong ding hitu
dung cho ngudi. Hiéu qua diéu tri/phong bénh va d§ doc co thé dwoc x4c dinh bing
cac quy trinh dugc ti€u chuén trong nuéi cdy t& bao hodc & dong vat thir nghiém, vi
du, EDso (lidu c6 hiéu qua diéu tri cho 50% tap hop dbi tugng) va LDso (lidu gy chét
50% tap hop d6i tuong). Ty 18 lidu lugng gitta hidu qua didu tri va doc tinh 1a chi sb
didu tri, va c6 thé dugc thé hién & dang ty 18, LDso/EDso. Dugc phdm ma thé hién chi
sb didu tri 16n duoc wu tién. Lidu luong co thé thay ddi trong khoang nay tlly vao

dang lidu duoc sir dung, d6 nhay cia bénh nhéan, va dudng dung.

Liéu lugng va cach dung duoc diéu chinh d tao ra cac muc thanh phén hoat
tinh du hodc dé duy tri tac dung mong mubn. Cac yéu t6 ¢6 thé dugc xem xét bao
gdm muc d6 nghiém trong cla tinh trang bénh, strc khoe chung ctia d6i tuong, do
tudi, trong lwong, va gisi tinh cla dbi tuong, ché d6 an, thoi gian va tAn suét dung,

hén hop (c4c) thube, do nhay phén tng, va d0 dung nap/phan tng vdi liéu phap diéu
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tri. Dugc phém téc dung 1au dai c6 thé dugc ding mdi 3 dén 4 ngay, mdi tuln, hodc
hai tuAn mot 1an phu thudc vao thoi gian ban thai va tbc @6 thanh thai cia dang bao

ché cu the.

Duoc phém chura hgp chét hoat tinh bdc 16 & day cé thé dugc bao ché theo
cach thong thuong da biét, vi du, bang céc quy trinh tron, hoa tan, tao hat, tao vién
bao dudng, tin thanh bdt min, nhii hoa, bao kin, bly, ho#c 1am dong khd thong
thuong. Duogc phém 6 thé dugc bao ché theo cach thong thudng st dung mot hoic
nhiéu cht mang dugc dung chira ta duge va/hodc chét phu tro ma thuén tién dé xur ly
hop chét hoat tinh thanh ché phém ma c6 thé duoc st dung trong linh vue dugc. TAt
nhién, dang bao ché thich hop phu thudc vao dudng dung duge chon.

Dugc phim thich hop dé tiém bao gdm céc dung dich nude v trung (trong d6
tan dugc trong nudc) hodc cht phan tén hogc bdt vo triung dé tao ra ngay dung dich
hozic chét phén tin v6 tring tiém dugc. D& ding trong tinh mach, cc chit mang thich
hop bao gdm nudc mubi sinh 1y, nude kim ham vi khuan, Cremophor EL™ (BASF,
Parsippany, N.J.) hodc nudc mudi dém phosphat (PBS). Trong tAt ca cac trudong hop,
ché phdm phai v6 tring va d& chay dén miic 6 ¢6 dugc kha ning tiém d& dang. N6
phai 6n dinh trong céc diéu kién san xuAt va bao quan va phai dugc bao quan d tranh
tac dong nhiém ban tlr vi sinh vat nhu vi khuén va ndm. Chit mang c6 thé 1 dung
moi hodc méi trudng phan tan chia, vi dy, nude, etanol, polyol (vi du, glyxerol,
propylen glycol, va polyetylen glycol 1dng, va dang twong tu), va cac hdn hop thich
hop ctia chung. Trang thai long thich hop co6 thé duge duy tr, vi du, bang cach st
dung 16p phi nhu lexithin, bing céch duy tri kich c& hat yéu cAu trong trudng hop
chét phan tan va bing cach sir dung chat hoat dong bé mat. C6 thé ngin ngira tic dong
cta vi sinh vat bang nhiéu chét khang khuin va khéng nim khéc nhau, vi du, paraben,
clobutanol, phenol, axit ascorbic, thimerosal, va dang tuong tu. Trong nhiéu trudng
hop, wu tién bao gdm cac chit déng truong, vi du, dudng, polyalcohol nhu manitol
va sorbitol, va natri clorua trong ché phdm. D6 hip thu kéo dai cta duge pham tiém
c6 thé dugce tao ra bing cach cho chét 1am cham su hép thu, vi du, nhdm monostearat

va gelatin vao trong dugc phém do.

Dung dich tiém v tring c6 thé dugc diéu ché bang cach két hop hop chét hoat
tinh & luong cAn thiét trong dung moi thich hop v6i mot thanh phén hodc 6 hop céc
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thanh phén liét ké & trén, néu cén, tiép d6 1 loc vo tring. N6i chung, chit phan tan
duoc tao ra bang cach két hop hop chat hoat tinh vao chit dAn thudc v6 tring ma chira
mdi trudng phan tdn bazo va céac thanh phin khac can thiét tir trong s& céc chét liét
ké & trén. Trong truong hop bot vo tring ¢ diéu ché dung dich tiém vo trung, cac
phuong phép diéu ché 14 1am kho bang chan khong va sdy thing hoa dé tao ra bot
chira thanh phin hoat tinh cong thém thanh phin mong mudn bd sung bét ky tir dung

dich loc v6 trung trudc dé.

Ché phim ding qua dudng miéng thudng bao gdm chét pha long tro hodc
chét mang duoc dung c6 thé dn duoc. Ching 6 thé dugce chira trong vién nang gelatin
hodc duoc nén thanh vién nén. Déi véi muc dich dung diu tri qua duong miéng, hgp
chét hoat tinh c6 thé dugc két hop véi td duge va dugce st dung ¢ dang vién nén, vién
ngdm det, hodc vién nang. Ché phim ding qua dudng miéng cling c6 thé duoc didu
ché bing cach sir dung chit mang long dé st dung & dang thudc sét tring stic miéng,
trong d6 hop chat trong chét mang 16ng duge ding qua dudng miéng va sic miéng
va nhd ra hoic nudt. Chit gén két twong thich dugc 1y, va/hodc cac nguyén liéu phu
trg c6 thé duoc bao gdm dudi dang mét phén cta ché phém. Vién nén, vién tron, vién
nang, vién ngdm det va dang tuong tw c6 thé chira thanh phin bit ky trong sb sau,
hogic cac hop chit c6 ban chét twong tu: chat lién két nhu xenluloza vi tinh thé, gom
tragacanth hodc gelatin; t4 dugc nhu tinh bot hodc lactoza, chét phéan rd nhu axit
alginic, Primogel, hodc tinh bjt ngo; chét boi tron nhu magie stearat hoic Sterotes;
chét gy trugt nhu silicon dioxit dang keo; chét tao ngot nhu sucroza hodc sacarin;

hodc chét tao huong nhu bac ha, metyl salixylat, hodc huong cam.

Céc hop chét hoat tinh c6 thé dugc bao ché véi chit mang dugc dung ma bao
vé hop chit chéng lai su thai loai nhanh chéng khéi co thé, nhu dang bao ché giai
phong ¢6 kiém soat, bao gdbm cdy du6i da va hé phan phéi vi nang. Polyme thoéi héa
sinh hoc, tuong thich sinh hoc c6 thé duoc st dung, nhu etylen vinyl axetat,
polyanhydrit, axit polyglycolic, colagen, polyorthoeste, va axit polylactic. Cac
phuong phép diéu ché ra cic dang bao ché nay s& 1a 1o rang d6i v6i ngudi c6 hiéu

biét trung binh trong linh vuc k¥ thuat nay.

Dic biét thuén loi khi bao ché ché phém dung qua duong miéng hodc ngoai

dudng tiéu hoa & dang don vi liéu lugng dé d& dung va ddng nhat liéu luong. Dang
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don vi lidu lugng nhu duge st dung & day dé cap dén don vi riéng biét vé mit vat ly
thich hop & dang liéu don nhét ding cho d6i twong cAn diéu tri; mdi don vi chira
luong hop chit hoat tinh dinh trudc dugce tinh toan dé tao ra tac dung diéu tri mong
mubn két hop v6i chit mang dugc yéu cAu. Phin m ta cac dang don vi lidu lugng
cua hop chét boc 16 & day duoc chi 18 bang cach va truc tiép phu thudc vao céc déc

tinh doc nhét ctia hop chét hoat tinh va cAc tac dung diéu tri cu thé can dat duoc.

Khi dung diéu tri, cac lidu dugc phém dugce str dung theo cac phuong an duoc
mo ta & day thay d6i phu thudc vao chét, do tudi, trong lugng, va tinh trang 14m sang
ctia bénh nhéin nhén, va kinh nghiém va sy danh gia clia bac s§ 1dm sang hodc nguoi
¢6 k§ nang chuyén mon dung liéu phép, trong s6 cic yéu t6 khac anh hudng dén liéu
dugc chon. Noi chung, lidu lugng nay cin phai du dé din dén lam chim, va t5t hon
1 1am thodi trién, sy phat trién ctia khéi u va con t6t hon 13 1am thodi trién hoan toan
bénh ung thw. Lidu lwong c6 thd ndm trong khoang tir 0,01 mg/kg mdi ngay dén
khoang 5000 mg/kg mdi ngay. Theo cac khia canh dugc uu tién, liéu lugng c6 thé
ndm trong khoang tir 1 mg/kg mdi ngay dén khoang 1000 mg/kg mdi ngay. Theo mot
khia canh, liéu luong ndm trong khoang 0,1 mg/ngay dén khoang 50 g/ngdy; khoang
0,1 mg/ngay dén khoang 25 g/ngdy; khoang 0,1 mg/ngay dén khoang 10 g/ngay;
khoang 0,1 mg dén khoang 3 g/ngay; hoic khoang 0,1 mg dén khoang 1 g/ngdy, trong
lidu don, lidu chia nhé, hodc lidu lién tuc (lidu nay c6 thé duge diéu chinh theo trong
lugng clia bénh nhén tinh theo kg, dién tich bé mit co thé tinh theo m?, va d¢ tudi
tinh theo ndm). Luong c6 hi€u qua cua dugc chét 1a luong tao ra sy cai thién cé thé
nhan thiy mot cich khach quan nhu duge luu y boi bac s§ 1am sang hodc quan sat
vién ¢6 chuyén mon khéac. Vi du, su thoai trién cta khdi u & bénh nhén c6 thé dugc
x4c dinh theo dudmg kinh khdi u. Viéc giam duong kinh khéi u cho thdy su thodi
tridn. Su thodi trién ciing dugc biéu thi bai viéc khong tai phat khéi u sau khi dimg
didu tri. Nhu duoc st dung & ddy, thut ngit " 1idu c6 hidu qua" dé cap dén luong hop

chét hoat tinh dé tao ra hiéu qua sinh hoc mong mudn & ddi tugng hodc té bao.

Duoc phém ¢ thé dugc bao gém trong vt chira, goi, hodc éng dinh luong

clng v6i huéng dan st dung.

K thuat bao ché va ding hop chit boc 16 & dy c6 thé dugc tim thiy trong tai

liéu Remington: the Science and Practice of Pharmacy, 19™ edition, Mack Publishing
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Co., Easton, Pa. (1995). Theo mdt phuong 4n, cic hop chit mo ta & day, va mudi
duoc dyng cia ching, c6 thé duoc sir dung trong duoc phim két hop véi chét mang
ho#ic chét pha lodng dugc dung. Cac chét mang dugc dung thich hop bao gdm chét
pha losing hoic chit don tro dang ran va dung dich hitu co hodic nuge vo tring. Céc
hop chét s& c6 mit trong duoc phém o luong du dé tao ra luong 1iéu mong mudn

trong khoang md ta ¢ day.

Céac bénh ung thu léy 1am vi du ma c6 thé duoc diéu tri béng cach sir dung mot
hodc nhiéu hop chét boc 16 & day bao gdm, nhung khong giéi han &, bénh ung thu
vu, bénh ung thu ndi mac tir cung, caxinom bu@mg triing, sacom, caxinom tuyén giap,

tuyén tién liét, ung thu biéu md tuyen phdi, va caxinom té bao gan.

Theo cac phuong an, hop chit duoc boc 10 & day co thé 1a hitu dung dé diéu
tri bénh ung thu vii. Theo cc phwong an, bénh ung thu vii 13 ER-a+. Theo cdc phuong
an, bénh ung thu va bidu hién dot bién ER-0, ma cé thé 12 L536Q (Robinson et al.
Nat Genet. 2013 Dec;45(12)), L536R (Toy et al. Nat Genet. 2013 Dec;45(12):1439-
45), Y537S (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45; Robinson et al. Nat
Genet. 2013 Dec;45(12); Jeselsohn et al. Clin Cancer Res. 2014 Apr 1;20(7):1757-
67), Y537N (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45; Jeselsohn et al. Clin
Cancer Res. 2014 Apr 1;20(7):1757-67), Y537C (Toy et al. Nat Genet. 2013
Dec;45(12):1439-45; Jeselsohn et al. Clin Cancer Res. 2014 Apr 1;20(7):1757-67)
va D538G (Toy et al. Nat Genet. 2013 Dec;45(12):1439-45; Robinson et al. Nat
Genet. 2013 Dec;45(12); Jeselsohn et al. Clin Cancer Res. 2014 Apr 1;20(7):1757-
67; Merenbakh-Lamin et al. Cancer Res. 2013 Dec 1;73(23):6856-64), tAt ca cAc tai

lidu nay dugc két hop toan bd & ddy dé tham khao céc kién thirc vé dt bién ER-o.

Do d6, hop chét dugc boc 16 ¢ day cling co thé 14 hiru dung cho cac d4u hiéu
va kidu gen khéc nita. Dot bién ESRI (Y537C/N) gn day dugc phét hién thiy & 4
trong s6 373 trudng hop bénh ung thu ndi mac tir cung (Kandoth ez al. Nature 2013
May 2;497(7447):67-73; Robinson et al. Nat Genet. 2013 Dec;45(12)). Vino thé hién
duoc ring cac dot bién ESRI Y537C/N tao ra stc khang dang ké d6i véi cac liéu phép
SOC hién c6 trén thi trudng, hop chit dugc boc 16 & ddy c6 thé 1a hitu dung dé diéu

tri bénh ung thur ndi mac t& cung ERoMUT.
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R6i loan ting sinh té bao léy lam vi du ma c6 thé duoc diéu tri béng cach su
dung mdt hodc nhiéu hop chét boc 16 & day bao g@)m, nhung khong gidi han ¢, bénh
ung thu vu, tién ung thu hoic tinh trang bénh ly tién ung thu vu, sy phat trién va tén
thuong v lanh tinh, va sw phét trién va ton thuong vi 4c tinh, va ton thuong di cin
trong mo va cac co quan trong co thé ngoai vi. Réi loan ting sinh t€ bao & vii 6 thé

bao gdm téng san, di san, va loan san vu.

Bénh ung thu vi cAn duoc didu tri c6 thé xuét hién & dbi tuwgng nam hodc nit.
Bénh ung thu vii cAn dugc diéu tri c6 thé xuét hién & d6i tuong nit tién man kinh hodc
d6i tuong nit hau méan kinh. Bénh ung thu va cAn duoc didu tri c6 thé xuét hién & dbi
tuong 30 tudi hodc gia hon, hodc & dbi tuong dudi 30 tudi. Bénh ung thu vii can dugc
didu tri xuAt hién & déi teong 50 tudi hodc gia hon, hoic dbi tugng dudi 50 tudi. Bénh
ung thu va cAn duge diéu tri ¢6 thé xut hién & déi tuong 70 tudi hosc gia hon, hodc

61 twong dudi 70 tudi.

Hop chét boc 16 & day, hoic mudi duge dung ctia ching, c6 thé duoc str dung
dé diéu tri hodc ngin nglra rdi loan ting sinh té bao & vi1, hodc dé diéu tri hodc ngin
ngira bénh ung thur vii, & di tugng c6 nguy co ting sy phat trién bénh ung thu v so
v&i phin 16n cac di tuong con lai, hodc st dung d& nhéan biét ing vién thich hop
nhdm muc dich nay. Déi tugng ¢ nguy co ting sy phat trién bénh ung thu v so véi
phan 16n cac dbi tuong con lai 1a dbi tugng nit c6 tién sir gia dinh hodc tién sir c4
nhan méc bénh ung thu vi. Di tugng cé nguy co ting sy phat trién bénh ung thu va
S0 vOi phén 16n cac dbi tugng con lai 1a nit trén 30 tudi, trén 40 tudi, trén 50 tudi, trén

60 tudi, trén 70 tudi, trén 80 tudi, hoic trén 90 tudi.

Bénh ung thu can duoc dilu tri c6 thé bao gbm khdi u duoc xac dinh 13 co
dudng kinh nho hon hogc bang khodng 2 xentimet. Bénh ung thu can duoc didu tri
¢6 thé bao gébm khéi u duge xéc dinh 1a c6 dudng kinh nim trong khoang tir 2 dén 5
xentimet. Bénh ung thu cAn duoc diéu tri c6 thé bao gém khdi u dugc x4c dinh 13 c6
duodng kinh 16n hon hodc bang khoang 3 xentimet. Bénh ung thu can duoc diéu tri co
thé bao gdm khéi u dugc x4c dinh 13 c6 dudng kinh 16n hon 5 xentimet. Bénh ung
thu cAn duoc didu tri c6 thé dugc phan loai bang hinh théi nhin qua kinh hién vi 1a
duoc biét hoa t6t, biét hoa vira phai, biét héa kém, hodc khdng biét hoa. Bénh ung thu

cn duoc didu tri ¢6 thé duge phan loai bing hinh thai nhin qua kinh hién vi d6i véi
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s6 luong gidn phan (vi dy, lugng phan bao) hodc hién tugng da hinh nhén (vi dy, thay
dbi v& té bao). Bénh ung thu cn duoc diéu tri c6 thé dugc phén loai bang hinh thai
nhin qua kinh hién vi 13 lién quan dén cac ving hoai t& (v dy, c4c ving té bao chét
hodc thoai héa). Bénh ung thu cAn duogc didu tri c6 thé duoc phéan loai 12 c6 kiéu hinh
nhén khong binh thudng, c6 s6 lvong nhiém sic thé khong binh thudng, hogc c6 mot
hodc nhiéu nhiém sic thé c6 hinh thai khéng binh thudng. Bénh ung thu can duoc
diéu tri c6 thé duoc phan loai 12 thé 16ch b 18, thé tam boi, thé ti boi, hogc 1a c6 muc
boi thé thay dbi. Bénh ung thu cAn dugc didu tri ¢ thé duoc phéan loai 14 c6 su chuyén
vi nhidm sic thé, hodc 1am khuyét hodc sao chép toan bd nhifm sic thé, hodc ving

lam khuyét, sao chép hoac khuéch dai mot ph?m nhidm sic thé.

Céc hop chat, hodc mudi dugc dung ctia ching c6 thé duge ding qua dudng
miéng, miii, 4p da, trong phdi, xong hit, trong miéng, dudi ludi, trong mang bung,
dudi da, trong co, trong tinh mach, tryc trang, trong mang phéi, ndi thy mac va ngoai
dudng tiéu hoa. Theo mdt phuong an, hop chét duoc dung qua dudng miéng. Ngudi
¢6 hiu biét trung binh trong linh vuc k§ thut nay s& nhin ra cac uu diém cta mot s6
duong ding nhit dinh.

Ché d6 liéu lugng sir dung cac hop chét nay c6 thé duoc chon theo nhiéu yéu
t8 khac nhau bao gém loai, loai, d0 tudi, thé trong, gidi tinh va tinh trang y té cua
bénh nhan; mic d6 nghiém trong cua tinh trang bénh ly dugc diéu tri; dudong dung;
churc ning thin va gan ctia bénh nhén; va hop chét cu thé hoic mudi cua ching dugc
dung. Bac s§ chuyén khoa hodc bac sy thiy c6 chuyén mén néi chung c6 thé dé dang
xac dinh duoc va ké don lugng cé hi€u qua cua thudc cin dé ngin ngra, chéng lai,

hodc kim ham sy tién trién cta tinh trang bénh ly dé.
Vi du thyc hién sing ché

Séang ché dua ra c4c vi du khong gidi han vé cac phuong 4n ctia hop chat duoc
md ta & diy. Néu c6 sw khong thdng nhét bat ky nao gitra cau tric héa hoc duge md

ta cta hop chat v6i tén hoa hoc cua no, thi cau truc hoéa hoc duge md ta sé kiem soat.

Bang 1: Két qua sang loc kha ning séng (xem vi du 101 dudi déy)

GI50 WT | GI50 MUT
M) | (Y537S)

Hop chét # Chu triac
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(nM)
I 1,69 + 20,59 +
N O O H 0 0,54(2) | 7,01(2)
H |
R | 5,56+ 64,85 +
NIT O g9 2,84 (2) | 37,24 @)
FI 0/\/N\/\)J\N/
|
F
F | O CF; 6,95 + 159,04 +
2,47(2) | 91,80 (2)
OO ROUY PU
N 0/\/N\/\)J\N/
H |
g
‘ 455+ | 36,29+
7 0 3,34 (2) | 15,99 (2)
N H
H 1
F
O F 8,44 81,42 +
, | o 3,87 (2) | 45,75 (2)
N H
H |
F
F
O 293+ | 11121+
2,83 (2) | 124,43 (2)
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F

l Cl

\

74,09 +
7 / | ) 1,92 552 (2)
N |O H
N O 0/\/N\/\/“\N/
H |
8 ) | o 159 | 2231
SOROWY
INI o/\/N\/\/U\IT,/\
9 , | o 5,57 117,8
N H
\E O O 0/\/N\/\)J\N/\/¢
|
10 | 2,22 & 21,22 +
< O O - 0 234(3) | 17,22 (3)
N 0/\/N\/\)LN
i 8!
11 ; O ‘ 0 0,76 13,97
N H
12 % l 0 1,69 36,68
S easIy
‘g 0/\)\/\)\@
L)
3 | 2,08 + 20,02 +
0 1,57 (3) | 13,71 (3)
: O O 0/\/§\/\)J\N/

== A
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\

1 246+ | 30,67+
0 1,43(2) | 4,022
H
OAOWE PN W
|
25,53 +
1,84 + 13,78 (3)
15 7 0 ’
NI O oMt 1,09 (3)
H k/o
16 | 1,66 21,89
O, S
\INI 0/\/N\/\/U\N/\
|
17 , | . 2.18 25,18
H
N\INI O O O/\/N\/\/U\N/\/
|
s | 163+ | 2135+
y 0 1,41 3) | 15,03 (3)
N\II_VI O O 0/\/INI\/\)]\N/\/OH
|
Cl O F
19 F/ | . 1,58 18,57
H
N‘g O O O/\/N\/\/U\N/
|
. | 2657+ | 153,62+
0 21,84 (2) | 51,68 (2)
N O O OA/&I\)\)LN/
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> 2,42 + 21,64 +
O/\ﬁvj 1,95(2) | 0,26 (2)
o 7

2 1,52 + 24,23 +
1,05(22) | 6,57 (2)
o 1,05+ 19,86 +
0,30 (2) | 3,58(2)
55 1,15+ 19,64 +
030(2) | 4262
Y 2,18 + 32,48 +
0,87 (2) | 16,72 (2)

28 3,16 69,7

29 3,37 58,66

I
7 (0]
OO0,
‘INI ONN\/\)J\N/
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30 | 2,74 + 61,26 +
; 0 1,06 2) | 9,98(2)
N\INI O O O/\/INI\/\)LN/
|
MeO O
31 ' 0,83 13,09
7 O
N\E | O 0/\/§\/\)LN/
|
F. F
(0]
32 | O 1,28 22,89
7 (0]
N\}NI O O O/VINIMN/
|
F;CO O
33 * 2.5 29,3
7 O
N‘g O O O/\/}NI\/\)J\N/
|
34 | 10,52 93,62
7 [0
N\INI O O 0/\/11;11\/\/U\N/
|
¢ g
35 | 622+ | 15,58 (2)
% 0 0,58 (2)
OO O
|
36 4,96 + 25,04 +
3,1003) | 21,87 (3)
3 823+ | 158,56+
532(3) | 127,8(3)
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3 179+ | 3182+
y 0 047 (2) | 4385Q2)
N\N O O /\/N\/\/U\
(0) N
H g
o
10 R | 752+ | 9455+
) 0 452 (3) | 20,82 (3)
SOROUS US|
H 8!
gy
|
41 3,84 66.31
/ 0 b 9
N\g O O ONE\/\)LI/\/OH
Qg
i | 268+ | 6943+
/ 0 1,66 (2) | 29,08 (2
Ng O O L @) Q)
43 1,94 4731
F
44 F | 4,91 179,86
/4
N‘g O O ONN\/\)J\N/
|
oy
45 F/ | 4,14 103,76
SO
46 0,95 12,36
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49 5,4 288,09
50 2,46 67,53
51 20,89 347
52 2,9 85,75
53 3,59 76,55
54 [ 7,97 £ 160,02 +
% H 0 1,65 (2) 39,63 (2)
O,
|
A
56 | 3,78 £ 63,59 +
7 H 0 1,75 (2) 18,38 (2)
N'H O O O/\/N A N/
|
Cl O F
F
57 | 1,9 36,2
/4 H O
N'ﬁ O O O/\/N\/\)LN/
|
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58
(n=2) (n=2)
59 0,33+0,1 | 15,24+3,7
8 (n=2) (n=2)
60 0,34 4,26
61 0,30+0,1 4,0£1,5
(n=2) (n=2)
62 0,3 1,3
63 _N 2,8 65,7
N D
N \| o/\/N\/\)J\N/
H I
F |
3,1 58,3
N T~
ﬁ £ O/\/N\/\)J\]\‘l/
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65 4,0 66,0
66 32,1 826,8
67 10,5 192,9
68 2,8 30,3
69 1,0 16,2
72 2,0 32,7
73 1,7 40,5
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74 I 1,8+0,5 | 28,8+14,0
’ Q (n=2) (n=2)
OO,

|
ZY
F S~
|

75 3. 7.2
7 (@] > B
N\H O O O/\/H\/\)J\N/\/OH

|

76 7 O I ’ 0 1,2 32,2
N
N O/\/N\/\)]\N/

: F |
d |

77 2.4 35.0

74 0 b D
SOy

” 6,9 92,5

80 2 33.6

81 0,3 13,0

82 " | 4,65£2,9 | 93,66+6,3
N (n=2) (n=2)
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84 2,15+£0,1 | 34,93%+1,5
o 5m=2) | (n=2)
|
85 1,56+0,5 | 28,40+2,9
Z | 6 (n=2) (n=2)
N\u O O 0/\/}:“\/\/\“/[\1\
(0]
Cl O F
26 R | 1,73+£1,0 | 29,43+4,7
¥ O O | 0 (n=2) (n=2)
\N ONNV\HLT/
87 0,25 21,91
88 0,7 12,5
> e, | ]
\H O/\/NN,T/
90 2,5 22,7
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92 2,3 26,9
93 12,4 368,9
95 1,8 324
96 2 27,2
98 0,4 13,4
99 2,7 81,4

Phuong phap chung
Céc chit viét tit sau c6 thé duoc st dung & day:
ACN: Axetonitril
BOC: tert-butyloxycarbony]l
CAN: xeri amoni nitrat

Conc.: dam dic
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Cs2CO03: Xeri cacbonat

DABCO: 1,4-diazabixyclo[2.2.2]octan

DCM: Diclometan

DHP: Dihydropyran

DIPEA: N,N-diisopropyletylamin, bazo Hunig

DMA: Dimetylaxetamit

DMF: Dimetylformamit

DMSO: dimetylsulfoxit

DPEphos: (Oxydi-2,1-phenylen)bis(diphenylphosphin)
EDCLHCI: N-(3-Dimetylaminopropyl)-N-etylcarbodiimit hydroclorua
EtOH: Etanol

EtOAc: Etyl axetat

Et:N: Trietylamin

Ex.: Vidu

h: Gio

HATU: 1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat

HCI: Axit clohydric

HMPA.: Hexametylphosphoramit
HPLC: Sic ky long hiéu ning cao
H,S04: Axit sulfuric

IPA: Ruou isopropylic

K2CO03: Kali cacbonat
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KOH: Kali hydroxit

LCMS: Phép do séc ky long - phd khdi lugng
MeOH: Metanol

Na2COs: Natri cacbonat

NBS: n-bromosucxinimit

nBuLi: n-Butyllithi

NH4Cl: Amoni clorua

NH4OH: Amoni hydroxit

NMR: cong huong tir hat nhan

on hodc o.n.: qua dém

Pd/C: Paladi (0) trén cacbon
Pda(dba)s: Tris(dibenzylidenaxeton)dipaladi(0)
PPTS: pyridini p-toluensulfonat
PTSA: axit p-toluensulfonic

RT hoic r.t.: nhiét dd trong phong
TBAF: Tetrabutylamoni florua
TEA: Trietylamin

TFA: Axit trifloaxetic

THF: Tetrahydrofuran

TLC: Sic ky 16p mong

Pt/C: Platin (0) trén cacbon

Tru khi ¢4 quy dinh khéc, phd 'H NMR dugce do trén may Varian Mercury
Plus 400 MHz NMR.
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Sodd 1:

Rz R2 R4
2 Br R pyge2 Bwérc 3 R2
N
g R L “Roh
B Ron _— /S['\ 0 & }Ra)
201 202 204 \

203

20

205
G on /(F‘{s\)p
woes 24 at putes 'OQ_l
¢ Rig = OH 7>Ra)m Rio
207
210 209
Rie A I Rém ARy, RinyBog
R 9 209 R
2 Ry — 2 ¥ P
7 S A / A 7
Nl | BuécS Nl |
N~ A Rio X N Rio

Buéc 1: Dung dich khudy chira 5-bromo-1H-indazol (201, 23,5 mmol) trong
diclometan khan (50 mL) & nhiét do 23°C dugc thém dihydro pyran (9,9 g, 118 mmol)
sau d6 thém pyridini p-toluen sulfonat (0,6 g, 2,4 mmol). Hon hop thu dugc dugce
khudy & nhiét do trong phong 23°C trong 16 gi¢. Khi hoan thanh theo TLC, hdn hop
phén tmg duoc 1am ngudi bang nude (50 mL) va duge chiét bang diclometan (2 x 100
mL). Phén chiét hitu co da két hop dugc rira bing nude, nuée mubi, 1am kh6 bang
natri sulphat va c6 ddc. Nguyén liéu thd dugc tinh ché bang phuong phap séc ky cot
qua silica 230-400 mét str dung etyl axetat 4-5% trong hexan dé tao ra 5-bromo-1-
(tetrahydro-2 H-pyran-2-yl)-1H-indazol (202, 20 mmol, 86%) & dang dau mau vang
nhat.

Budc 2a: Dung dich khudy chira 5-bromo-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol
(202, 3,6 mmol) trong 10 mL MeOH:DMA:HO (ty 1€ 1:1:1), trong bng kin, duoc
thém déng iodua (0,068 g, 0,3 mmol) va xeri cacbonat (1,62 g, 4,9 mmol) & nhiét do
23°C. Hon hop nay duoc khir khi bing ba chu trinh 1ip chan khong/No, va sau dé
thém but-1-yn-1-yltrimetylsilan (203, 0,899 g, 7,1 mmol) i dén Pd(PPhs).Clz (0,125
g, 0,1 mmol) vao. Ong chiu 4p duoc 1am kin va dugc gia nhiét & nhiét 4§ 80°C trong
1-12 gid. Khi hoan thanh theo TLC, hdn hop phén tmg dugc 1am ngudi bang nudc
(10 mL) va duoc chiét bing etyl axetat (2 x 50 mL). Phan chiét hitu co da két hop

dugce rira bang nudce, nudc mudi, lam khoé bang natri sulphat va c6 dac. San pham thé
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dugc tinh ché bing phuong phap sic ky cot silica 230-400 mat sir dung etyl axetat 4-
5% trong hexan dé tao ra 204 (1,4 mmol, 55%) & dang diu mau vang nhat.

Budc 2b: Dung dich khudy chira 5-bromo-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol (202, 2,5 g, 8,3 mmol) trong 30 mL DMA, trong éng kin, dugc thém déng
iodua (79 mg, 0,41 mmol) va xeri cacbonat (4 g, 12,4 mmol) & nhiét d0 trong phong.
Hén hop phan tng dugc khir khi bing ba chu trinh 1&p chin khong/Na,
(xyclobutyletynyl)trimetylsilan (203, 1,78 g, 11,74 mmol) tiép d6 1a PA(OAc)> (92
mg, 0,41 mmol) va dppf (228 mg, 0,041 mmol) duoc thém vao. Ong chiu 4p duoc
1am kin va duoc gia nhiét ¢ nhiét d6 90°C trong 2 gi¢. Khi hoan thanh theo TLC, hdn
hop phan tmg dugc 1am ngudi dén nhiét d6 trong phong va duge pha lodng bang nudc
(25 mL), chiét bing etyl axetat (100 mL). Phin chiét hitu co d& két hop dugc rira bing
nude sau d6 bing nude mudi. Lép hitu co duge 1am kho béang natri sulphat khan va
cb dic trong didu kién &p sudt giam. San phim tho dugc tinh ché bang phuong phép
sdc ky cot silica 230-400 mit st dung etyl axetat 10% trong n-hexan ¢ dang chét rira
giai dé tao ra 5-(xyclobutyletynyl)-3-flo-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol
(204, 2,15 g, 86%).

Budc 3: Dung dich khudy chira hop chét 204 (39,37 mmol) trong 2-metyl THF (80
mL), dugc thém bis(pinacolato) diboron (10,09 g, 39,76 mmol), tetrakis(triphenyl
phosphin)platin(0) (372 mg, 0,299 mmol) trong khi quyén nito, hdn hop phan tmg
duoc hdi luu trong 6 gid. Sau khi két thic phan tmg, hdn hop phéan tmg dugc pha
lodng bing nudc va duge chiét bing EtOAc. Lép hitu co duoc 1am kho bang natri
sulphat khan va c6 dic trong diu kién ap suét giam. Nguyén liéu thd duoc sir dung
cho budc tiép theo ma khong can tinh ché thém (206, 39 mmol, dinh lugng) & dang

dau mau néu.

Budc 4: Dung dich khuéy chira hop chéat 207 (2,34 g, 10,61 mmol) dugc thém
bis(triphenylphosphin) paladi(II) diclorua (372 mg, 0,530 mmol), xeri cacbonat (6,9
g, 21,23 mmol) va 2-metyl THF (60 mL). Hdn hop nay duge khir khi béng nito va
thém nuée (5 mL) vao. Hdn hop nay dugc khudy & nhiét d6 trong phong trong 12
gid. Sau khi két thiic phan ng, hdn hop phén tmg dugc pha lodng bang nudc va dugc
chiét bing EtOAc. Lép hitu co dugc lam khd béng natri sulphat khan va c6 dic trong
diéu kién 4p suét giam. Nguyén liéu thé dugc tinh ché bing phuong phap séc ky cot
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qua silica gel 230-400 mét st dung MeOH trong diclometan (1,6:98,4) dé tao ra hop
chét 208 (5,5 mmol, 43%).

Budc 5: Dung dich khudy chira hop chit 208 (1,8 mmol) trong 2-metyl THF (30 mL)
duogc thém iodobenzen (209, 1,8 mmol), dung dich nuéc KOH 4M (5 mL) va
Pd(PPh3)2Clz (63 mg, 0,09 mmol) va hdn hop dugc khir khi bang nito trong 15 pht
va duge gia nhiét & nhiét d6 80 - 90°C trong 8 - 12 gio. Khi két thic, hdn hop phin
tmg duoc pha loing bang EtOAc. Lép hitu co duge rira bang nudc sau d6 bing nudc
mubi, 1am khé bing natri sulphat khan, loc va cb dic. San phdm thd dugc tinh ché
bing phuong phép séc ky silica gel (2:8 EtOAc trong n-hexan) d8 tao ra san phim
mong mudn (211, 0,74 mmol, 41%).

Budc 6: Dung dich chira 5-(but-1-yn-1-yl)-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol
(204, 27,5 mmol), iodobenzen (209, 17 g, 82,7 mmol), axit 4-hydroxy phenyl boronic
(210, 11,4 g, 82,7 mmol), trong N,N-dimetyl formamit/nuéc (2:1, 50 mL) dugc thém
K2COs (11,4 g, 82,7 mmol). Cac thanh phin nay dugc khir khi bang ba chu trinh ldp
chan khong/Na, va sau d6 dugc gia nhiét & nhigt d§ 45°C trong 1 gid cho dén khi dung
dich ddng nhét. Dung dich chira Pd(PhCN),Cl, (0,528 g, 1,4 mmol) trong N,N-
dimetyl formamit (1 mL) dugc thém vao va hdn hop thu dugc duge khuéy o nhiét do
45°C trong 16 gid. Khi hoan thanh theo TLC, hdn hop phéan tmg dugc 1am ngudi bing
nudce (500 mL) va duogc chiét bang etyl axetat (2 x 500 mL). Phén chiét hiru co da két
hop dugc rira bang nudce, nude mubi, 1am kho bang natri sulphat va c¢6 dic. Nguyén
liéu thé duge tinh ché bang phuong phép sic ky cot silica 230-400 miat st dung etyl
axetat 20% trong hexan d& tao ra hop chat mong mubn (211, 11,8 mmol, 43%) & dang

dau mau vang nhat.
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So do 2:
T Radm T (Rm O Radm
R2 /\/NHBOC Buée2 R R
(Rs)p 2 v N (Rs)p N | s)p
oRmo Buécl X o ~NHBoc N o/\/NHz
(Ra) (Ra)n H (R )n
211a 211b 213
. Rg O
Bwéc3 Br\/\)\N’RS
214 Ry
(Ra)
- Rom Buérc 5 Ri o
Ry Rz |
Re | Rop
A \/(R5)P N/ | ~ | A H Rg O
N foo Re @ NN Z O/\/N\/\)\N Rs
\N X Z O/\/N X N’RG H (Ra)n )
H (Ra)n | 215 R7
R
211c 7

Buée 1: Dung dich chita hop chét 211a (3,4 mmol) trong DMF (30 mL), & nhiét d6
0°C, dugc thém 14n luot kali cacbonat (1,4 g, 10,1 mmol) va ferz-butyl (2-bromoetyl)-
cacbamat (212, 8,5 mmol). H3n hop phéan tmg dugc khudy & nhiét d6 80°C trong 16
gidy, dugc pha lodng bang etyl axetat, rira bing nudc, nudc mudi, lam kho bang natri
sulphat va c6 dédc trong diéu kién ap sut giam. Nguyén liéu thd dugc tinh ché bang
phuong phép séc ky cot qua silica gel 230-400 mét str dung etyl axetat 15% trong n-
hexan dé tao ra san phém mong mudn (211b, 1,8 mmol, 53%) & dang khdi dinh mau

nau nhat.

Budc 2a: Dung dich khudy chira hop ch4t 211b (2,5 mmol) trong etanol (10 mL) dugc
thém HCI1 2M trong ete (10 mL) & nhiét d6 0°C. Hon hop phan tng dugc khudy trong
16-24 gi&r & nhiét do 23°C. Sau khi két thic phan tmg, hdn hop phan tmg dugc kiém
hoéa bang NaHCO3 bio hoa, chiét bing MeOH 10% trong diclometan. L&p hitu co
duoc c6 dac trong diéu kién &p sut giam va nguyén li¢u thd dugc tinh ché bing
phuong phép sic ky cot qua silica gel 230-400 mit st dung MeOH (4-5%) trong
DCM d# tao ra san phim mong muén (13, 1,25 mmol, 50%) & dang chit ban rin mau

nau.
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Budc 2b: Dung dich khudy chira hop chit 211 (1,5 g, 2,3 mmol) trong etanol (3 mL)
dugc thém HC1 2M trong dietyl ete (15 mL) & nhiét 4§ 0°C. Hon hop phan tmg dugc
khudy trong 24 gi® & nhiét d§ trong phong. Sau khi két thiic phan ting, hdn hop phan
tng duoc kiém hoéa bang NaHCO; béo hoa, chiét bang ety axetat. Lép hitu co dugc
cd dic trong didu kién ap sudt giam dé tao ra san phém mong mudn dang tho (213,

1,1 g dang tho).

Budc 3a: Dung dich khudy chira hop chat 213 (1,24 mmol) trong DMF (5 mL) duoc
thém (E)-4-bromo-N,N-dimetylbut-2-enamit (214, 1,24 mmol) va DIPEA (0,321 g,
2,49 mmol) & nhiét 6 0°C. Hon hop phan tmg dugc khudy trong 12-48 gid & nhiét
do 23°C, dugc pha lodng béng nude lanh (50 mL) va dugc chiét béng diclometan.
Lép hitu co duoc rira bang nudce sau d6 bing nudc mubi, 1am kho bang natri sulphat

khan va c6 dic trong didu kién ap suit giam d8 tao ra hdn hop thd cia hop chét 215.

Bude 3b: Dung dich khudy chira hop chét 213 (1,1 g, 2 mmol) trong DMF (22 mL)
duoc thém DIPEA (0,62 g, 4 mmol) ¢ nhiét d§ trong phong, dugc khudy trong 15
phtt & cing nhiét 4§ d6. Dung dich chira hdn hop (E)-4-bromo-N,N-dimetylbut-2-
enamit va (E)-4-clo-N,N-dimetylbut-2-enamit (214, 0,41 g, 2 mmol) trong DMF (5
mL) duoc thém nhé giot, hdn hop phan tng dugc khudy trong 16 gi® & nhiét do trong
phong, sau khi két thiic phan tng (quan sat bang TLC), hdn hop phan tng dugc pha
loding bang nudc lanh (50 mL) va dugce chiét bang diclometan. Lép hitu co duge rira
bing nudc tiép do6 1a dung dich NaCl bao hoa, 1am kho bang natri sulphat khan va cd

dac trong diéu kién ap suit giam dé tao ra san phim tho 215 (1,8 g).

Budéc 4: Nguyén liéu thd thu duge tlir bude trude duge tinh ché bang phuong phép
HPLC didu ché d tao ra cht ddng phén tinh khiét 216 (0,06 mmol, 5%) & dang chat
rén mau tring. Thu dugc s6 liéu 'H NMR, HPLC va MS.

Bude 5: Dung dich khudy chira hop chét 215 (1,25 mmol) trong DCM (10 mL) duoc
thém di-tert-butyl dicacbonat (0,546 g, 2,5 mmol). Hdn hop phan tng duge khudy
trong 1 gi¢ & nhiét d6 23°C, sau khi két thuc phan ng, hdn hop phan tng dugc pha
lofing bang nudc lanh (50 mL) va dugce chiét biang diclometan (100 mL). Lép hitu co
dugc rira bang nudc sau d6 bang nudc mudi, lam kho bang natri sulphat khan va c6

dac trong didu kién 4p suit giam. Hop chét tho duoc tinh ché bing phuong phép sic
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ky cot st dung MeOH 2% trong DCM d tao ra hop chét 211c (0,63 mmol, 50%) &

dang chat ban ran mau néu nhat.

Budc 6a: Dung dich khudy chira hop chét 211c¢ (0,622 mmol) trong MeOH (5 mL)
duoc thém & nhiét d 0°C, HC12M trong ete (10 mL). Hn hop phéan tng dugc khudy
trong 16 gid' & nhiét @6 23°C. Sau khi két thtic phan ing, hén hop phan tng dugc
kiém héa bang NaHCO; bao hoa, chiét bing MeOH 10% trong DCM. Lép hitu co
duge cd dic trong didu kién 4p suét giam dé thu dugc hop chat tho (215, 0,07 mmol)
& dang chét rn mau tring duc. Hop chét tho dugc tinh ché bang phwong phap HPLC
didu ché dé tao ra chit ddng phan tinh khiét mong muén (216, 0,03 mmol, 4,1%) &
dang chét rin mau tréng. Thu duogc s6 liéu '"H NMR, HPLC va MS.

Budc 6b: Dung dich khudy chira hop chét 211c (0,081 mmol) trong diclometan (1,2
mL) & nhiét d6 0°C, dwoc thém TFA (0,3 mL). Hon hop phéan tmg duoc khudy & nhiét
d6 23°C trong 30 phut dén 2 gid. Sau khi két thiic phan tmg, dung dich dugc kiém
héa bang dung dich NaHCO3 béo hoa va dugc chiét bang diclometan. Lép hitu co da
két hop dugc 1am kho bang natri sulfat khan va cd dic trong diéu kién ap suét giam.
Nguyén lidu tho dugc tinh ché bing phuong phap HPLC diéu ché dé tao ra chét dong
phén tinh khiét mong mudn (216, 0,12 mmol, 33,3%) & dang chét rin mau tréng. Thu
dugc s6 ligu 'H NMR, HPLC va MS.

Bude 6¢: Dung dich khudy chtia hop chét 211c (0,504 mmol) trong EtOH (3 mL)
duoc thém & nhiét d6 0°C, HCI 2M trong dietyl ete (5 mL). Hon hop phén tmg dugc
khudy trong 12 gi® & nhiét d6 trong phong. Sau khi két thuc phan tmg (quan sét bang
TLC), hdn hop phéan tmg dugc kiém héa bang dung dich NaHCO3 bao hoa & nhiét do
0°C, chiét bang MeOH 10% trong diclometan. L6p hitu co dugc rira bang nudc, dung
dich NaCl bdo hoa va cb dic trong didu kién ap suat giam ¢ thu dugc hop chét tho,
hop chét thé duge tinh ché bing phuong phap TLC diéu ché dé tao ra hop chit mong
mudn 216 (74 mg, 27%).
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So db 3:

NHBoc NH,

R e W e
\\/ Br Buéc 1 \/ T Y e
Re)p 212 Rs)p 207D Rs)p 217

207a
(Rg=H)

Budc 3 B'\A)L -Re

| ~ Elioc Rg O | S H Rg O
\// O/\/N\/\/U\N'RG ‘_"_ \// O/\/N\/\/U\W—RG
Ro)p é7 Bwéc 4 (Rs)p R,
207¢ 218

Bude 1: Dung dich khuéy chira 4-iodophenol (207a, 227 mmol) trong DMF (750 mL)
duge thém kali cacbonat (188 g, 1,363 mol) va dugc khudy trong 30 phtt & nhiét d6
23°C, tert-butyl (2-bromoetyl)cacbamat (212, 71,27 g, 318 mmol) dugc thém vao hén
hop néu trén. Cac thanh phan nay dugc khudy & nhiét d6 70°C trong 12 gi®. Sau khi
két thiic phan tmg, hdn hgp phéan tmg duge rét vao nudce da lanh, chét rén d3 tach ra
duoc loc va duoc 1am kho trong diéu kién ap sut giam dé thu duoc hop chat mong
mudn tert-butyl (2-(4-iodophenoxy)-etyl)cacbamat & dang chét rin mau tring duc

(207b, 220 mmol, 97%).

Budc 2: Dung dich khudy chira tert-butyl (2-(4-iodophenoxy)etyl)cacbamat (207b,
68,6 mmol) trong etanol (50 mL) dugc thém ¢ nhiét 4o 0°C, HCI 2M trong ete (250
mL). Hn hop phan ting duoc khudy trong 12 gi& & nhiét d6 23°C. Sau khi két thuc
phan tmg, hdn hop phan tmg dugc kiém hoa bing NaHCO; bdo hoa, chiét bang MeOH
10% trong DCM. Lop hitu co duge c6 dic trong diéu kién 4p suét giam va nguyén
liéu tho duoc sir dung trong bude tiép theo ma khong can tinh ché thém (217, 60
mmol, 88%).

Budc 3: Dung dich khudy chira 2-(4-iodophenoxy)etan-1-amin (217, 60,6 mmol)
trong DMF (65 mL) dugc thém & nhiét d6 0°C, 4-bromo-N,N-dimetylbut-2-enamit
(214, 42,4 mmol) va DIPEA (11,72 g, 90,9 mmol). Hdn hop phan tmg dugc khudy
trong 5 git & nhiét d¢ trong phong, dugc pha lodng bang nudce lanh (250 mL) va duoc
chiét bing diclometan. Lép hitu co duge rira bing nude sau d6 bing nudc mudi, 1am
kho bang natri sulphat khan va c6 dic trong diéu kién &p suét giam. Nguyén liéu thd
duge st dung trong bude tiép theo ma khong cin tinh ché thém (218, 50 mmol, 83%,
dang tho).
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Bud6c 4: Dung dich khudy chira hop chit 218 (50,26 mmol) trong diclometan khan
(150 mL) duoc thém DIPEA (6,4g, 50,2 mmol) & nhiét d6 0°C, duoc khudy trong 15
phut & nhiét d6 0°C. Hon hop phan ing néu trén duge thém di-tert-butyl dicacbonat
(13,1 g, 60,3 mmol), hdn hop phan tmg duogc khudy & nhiét d6 23°C trong 12 gid. Khi
hoan thanh theo TLC, hdn hop phan tmg dugc 1am lanh dén nhiét d6 0°C, dimg béng
nuéc da lanh (500 mL) va dugce chiét bang diclometan (500 mL). Phan chiét hitu co
da két hop duoc rira bing nudc, sau d6 bing nuéce mubi, 1am kho bing natri sulphat
khan va cb dic trong didu kién 4p sudt giam. Nguyén liéu tho duge tinh ché bing
phuong phap sic ky cot qua silica 230-400 mat st dung MeOH 3% trong diclometan
& dang chét rira giai dé tao ra hop chét 207¢ (19 mmol, 37,8%).

So 3o 4:
N
Rg O Rg O Re™ "Ry Rg O
21
NLOH BF\MOH S - B"\/\)\Njﬁ

Buéc 1 Buérc 2 R,

220

219 214

Bude 1: Dung dich khudy chira axit but-2-enoic (219, 116,0 mmol) trong benzen (150
mL) dugc thém N-Bromo sucxinamit (31,4 g, 120,0 mmol) tiép d6 1a Benzoyl peroxit
(0,200 g, 1,4 mmol) & nhiét d§ 23°C. Hon hop phén tng dugc gia nhiét dén hoi luu
trong 4 gid, ma tao ra két tia tinh thé sucxinamit. Tinh thé duogc loc va phan loc duge
c6 dic. Phan thé duogc tai két tinh bing luong tdi thiéu hexan va rira bing hexan dé

tao ra axit 4-bromobut-2-enoic (220, 42,5 mmol, 37%) & dang cht rin mau tréng.

Budce 2: Axit bromobut-2-enoic (220, 9 mmol) dugc gift trong diclometan (30 mL)
va duoc 1am lanh dén nhiét d6 0°C. Dung dich nay dugc thém oxalyl clorua (1,6 mL,
18 mmol), DMF (0,1 mL) va duoc khudy trong 0,5 gi® & nhiét d§ 23°C. Hdn hop
phén tmg dugc co déc trong khi quyén nito, phan cin dugc pha lodng bang THF (30
mL), dugc 1am lanh dén nhiét 6 0°C va dugc kiém héa bang DIPEA (3,1 mL, 18
mmol). Hén hop nay duge thém chdm amin (221, 9 mmol) vao & dang dung dich
trong diclometan va céc thanh phén duoc khudy & nhiét d6 23°C trong 1 gid. Phén d&
bay hoi dugc loai bo béng cach c6 dic trong diéu kién ap sut giam va ph?m can duoc
tach gitta nudc va etyl axetat. Lop hitu co dugc rira bing nudc, nude mudi, lam kho

béng natri sulphat va c6 dic. Nguyén liéu th6 dugc tinh ché bang phuong phap séc
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ky cot qua silica gel 230-400 mit str dung ety axetat 3-7% trong hexan dé tao ra amit

mong mudn (214, 0,85 mmol, 9,4%) & dang chét long mau nau.
So db 5:
Hop chét c6 cong thir III c6 thé dugc diéu ché bing cach thay thé hop chat
sau cho hop chét 207 trong Budc 4 ctia So dd 1:
Boc

(0] Rg
| N
RG\N)]\)\/N\/\O _O7I
1 \./
(Rep ,

7

Hop chét duoc thé hién trong So dd 5 c6 thé duoc diéu ché bang cach sir dung
quy trinh nhu néu trong So d6 3 bang c4ch thay thé pyridyl thich hgp cho hop chat
207a.

So dd 6:

Hop chat ¢6 cong thirc IV ¢ thé duge didu ché bing cach thay thé hop chat
sau cho hop chét 209 trong Bude 5 hodc Bude 6 ciia So do 1:

\_K

AL
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Vi du 1: Téng hop (E)-4-((2-(4-((B)-1-(1H-indazol-5-y1)-2-phenylbut-1-en-1-
yDphenoxy) etyl) amino)-N,N-dimetylbut-2-enamit (Hop chat 1)

Budc 1: Tong hop 5-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

oy O :

| T
; Br N\//\/Q/
N _
N PPTS / DCM CN

RT/16h 0

Phan tng dugc thuc hién theo So dd 1, budce 1, thay thé 5-bromo-1H-indazol

(5 g, 23,5 mmol) cho hop chét 201. Nguyén liéu thd dugc tinh ché béng phuong phép

séc ky cot qua silica 230-400 mét st dung etyl axetat 4-5% trong hexan @& tao ra hop

chét néu & d muc cta vi du 1, bude 1 (12,6 g, 86%) & dang diu mau vang nhat.

Budc 2: Tong hop but-1-yn-1-yltrimetylsilan:

- // n-BuLi /C,H;I N - /\
-

Sli HMPA/THF/ 78 °C /S|l

Dung dich khudy chira (trimetylsilyl)axetylen (116 g, 1,19 mol) trong THF
khan (400 mL) duge thém n-BuLi (2,5M trong THF, 500 mL) & nhiét 6 -78°C trong
2 gidr. HBn hop thu dugce dugc 1am 4m dén nhiét d6 0°C trong 10 phit. Hon hop phan
ung lai dugc lam lanh dén nhiét d6 -78°C, HMPA (234 g, 1,13 mol) dugc thém vao
hdn hop néu trén va duge khudy & nhiét d6 -78°C trong 30 phut. Hon hop phan tmg
trén duge thém iodoetan (200 g, 1,28 mol) va hdn hop thu duge dugc khudy & nhiét
dd trong phong trong 16 gio. Sau khi két thiic phan tmg, hdn hop phan ung dugc lam
ngudi bing nude, chiét bing etyl axetat (1000 mL). L6p hitu co dugc rira bang nudc
mudi, 1am khé bang natri sulphat khan va c6 dic trong diéu kién 4p suét giam. San
phdm but-1-yn-1-yltrimetylsilan dugc chung cAt & nhiét d9 trong khoang 125-135°C
d8 tao ra hop chét néu & d& muc ctia vi du 1 budce 2 (91 g, 61%) & dang chét long

khoéng mau.
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Budc 3: Tdng hop 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

7 Br Sl/\ 4
“(N\/©/ “I N’
N

0 Pd(PPh;),Cl,/Cul / Cs,CO4 o
MeOH:DMA:H,0 (1:1:1)

Phan tng duogc thyc hién theo So dd 1, budc 2a, st dung 5-bromo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol (1 g, 3,6 mmol) cho hop chit 202. San phim
thd duoc tinh ché bing phuong phap sic ky cot silica 230-400 mit st dung etyl axetat
4-5% trong hexan dé tao ra hop chit néu & d& muc cta vi du 1 bude 3 (0,5 g, 55%) &

dang dAu mau vang nhat.

Budc 4: Tong hop (E)-4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol- 5-
yl) but-1-en-1-yl)phenol

J

PA(PHCN),Cly/lodobenzen /K,COp O O ot
6"

DME:H,0 2:1)

Phan umg dugc thuc hién theo So d6 1, budc 6 st dung 5-(but-1-yn-1-yl)-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol (7 g, 27,5 mmol) cho hop chat 204,
iodobenzen (17 g, 82,7 mmol), va axit 4-hydroxy phenyl boronic (11,4 g, 82,7 mmol)
cho hop chét 210. Nguyén liéu thé dugc tinh ché bing phuong phép sic ky cdt silica
230-400 mét stir dung etyl axetat 20% trong hexan dé tao ra hop chét néu & dé muc
cta vi du 1 budc 4 (5 g, 43%) & dang diu mau vang nhat.

Budc 5: Tong hop (E)-2-(2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl) but-1-en-1-yl) phenoxy) etyl) isoindolin-1,3-dion

o 3
m X (EW":(;D

K,CO,/DMF/55 °C/16 h

Phan tmg duoc thuc hién theo So db 2, bude 1 thay thé (E)-4-(2-phenyl-1-(1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl) phenol (lg, 2,3 mmol)
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cho hop chit 211a va 2-(2-bromoetyl) isoindolin-1,3-dion (6 g, 23,5 mmol) cho hop
chat 212. Hdn hop phan tmg dugc khudy & nhiét 6 55°C trong 16 gid, dugc pha
loding bing etyl axetat, rira bing nuéc, nuéce mubi, 1am kho bang natri sulphat va cb
dac trong diéu kién 4p sudt giam. Nguyén liéu thd duge tinh ché bang phuong phap
sic ky silica gel sir dung etyl axetat 30-35% trong n-hexan 8 tao ra hop chét néu &

d8 muc cta vi du 1 bude 5 (0,5 g, 36%) & dang khéi dinh mau nau nhat.

Budc 6: Téng hop (E)-2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-
5-yl) but-1-en-1-yl) phenoxy) etan-1-amin

| a Hydrazly hydrat 1
N TS
\ g~ McOH/DTM (1:2) -
d) §5°C /4 h O

Dung dich chira (E)-2-(2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)isoindolin-1,3-dion (1 g, 1,6 mmol) trong
MeOH/DCM (1:2, 20 mL) dugc thém hydrazin hydrat (14 mL) & nhiét d§ trong

0/\,?‘"(

phong. Hon hop phan ing dugc khudy & nhiét d6 55°C trong 4 gid, lam ngudi bang
NH4OH va chiét bé‘mg diclometan. Lép hitu co dugce rira bé'lng nuée, nude mudi, lam
kho bang natri sulphat va c6 dic trong diéu kién 4p suét giam. Nguyén liéu thd duge
tinh ché bing phuong phap sic ky cot qua silica gel 100-200 mét st dung metanol
3% trong DCM d& tao ra hop chét néu & d& myc cta vi du 1, bude 6 (0,500 g, 64%)
dudi dang hop chit dinh.

Budc 7: Tong hop (E)-4-bromo-N,N-dimetylbut-2-enamit

(o]

Bl'\/\)LN/
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Budc 7.1: Téng hop axit (E)-4-bromobut-2-enoic

/\/lOJ\OH - Br\/\j\OH
Dung dich khudy chira axit (E)-but-2-enoic (10,0 g, 116,0 mmol) trong benzen
(150 mL) dugc thém N-Bromosucxinamit (31,4 g, 120,0 mmol) tiép d6 1a Benzoyl
peroxit (0,200 g, 1,4 mmol) & nhiét d§ 23°C. Hdn hop phan Gng dugc gia nhiét dén
hdi lvu trong 4 gid, ma tao ra két ta tinh thé sucxinamit. Tinh thé duoc loc va phﬁn
loc dugc cb diic. Phan thd dugce tai két tinh bang luong t81 thidu hexan va rira bing

hexan dé tao ra axit (E)-4-bromobut-2-enoic (6,97 g, 37%) & dang chét rin mau tring.

Budc 7.2: Tong hop (E)-4-bromo-N,N-dimetylbut-2-enamit

Dimetyl amin 0
B \/\/(6\ >
1 e on Br\/\)LN -

CHLCIRTI 59 |

Axit (E)-4-bromobut-2-enoic (2 g, 12,2 mmol) dugc gift trong diclometan (20
mL) va & nhiét d6 0°C dugc thém HATU (5,5 g, 14 mmol), trietyl amin (2,56 mL,18,4
mmol) va duoc khudy trong 10 phtit & RT. Thém cham N,N-dimetyl amin (9,2 mL,
18 mmol) vao hdn hop nay va cac thanh phén dugc khudy & nhiét do trong phong
trong 2 gid. Phan d& bay hoi dugc loai bo trong diéu kién 4p sudt giam va phan cin
duoc tach gifta nude va etyl axetat. Lop hitu co duge rira bing nude, nude mudi, lam
kh6 bing natri sulphat va c6 dic. Nguyén liéu thd dugc tinh ché bang phuong phap
sdc ky ot qua 100-200 silica gel st dung etyl axetat 20% trong n-hexan 8 tao ra (E)-
4-bromo-N,N-dimetylbut-2-enamit (0,4 g, 17%) & dang chét 16ng mau xanh nhat.
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Bugc 8: Tbéng hop (E)-N,N-dimetyl-4-((2-(4-((E)-2-phenyl-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-yl) but-1-en-1-yl) phenoxy) etyl) amino) but-2-enamit

J 9 §
| Bl‘\/\)J\ -
: S~y '
O O
| ' . N H
N O/\/NHz ‘N 0/\/N\/\/U\
Cr

— DIPEA/DMF 1?/
29 0 0°CRT/4h
=

Phan tmg dugc thuc hién theo So d6 2, bude 3a st dung 2-(4-(2-phenyl-1-(1-
(tetrahydro-2 H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etan-1-amin
(0,450 g, 0,96 mmol) cho hop chit 213. Hn hop phén tmg duoc khudy trong 4 gio &
nhiét d6 trong phong, dugc pha lodng bﬁng nuéce lanh (50 mL) va duogc chiét bﬁng
diclometan. Lép hitu co dugc rira bang nuée sau d6 bing nuéc mudi, 1am kho bing
natri sulphat khan va c6 dic trong diéu kién &p sudt giam. Nguyén liéu th6 dugc tinh
ché bing phuong phép sic ky cot qua silica gel 230-400 mét st dung metanol 1%
trong diclometan d& tao ra hop chét néu & d& muc ctia vi dy 1 bude 8 (0,200 g, 36%)
& dang chét ran dinh.

Buéc 9: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit (Hop chét 1)

N ‘t@;@w § 1 Ete, HCI .
) . . ﬁ‘ B H
¥ U "“’*‘JL}" EtOH/Mdi lew/ |

C;* 3 giv 1

Dung dich khudy chta (E)-N,N-dimetyl-4-((2-(4-((E)-2-phenyl-1-(1-
(tetrahydro-2H-pyran-2-yl)-1 H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)but-
2-enamit (0,180 g, 0,31 mmol) trong etanol (10 mL), & nhiét 6 0°C dugc thém HCl
2M trong ete (10 mL). Hon hop phan tng duge khudy trong 3 gi® & nhiét do héi lu,
duoc pha loing bing nude lanh (50 mL) va dugc chiét bang etyl axetat. Lop hitu co
dugc rira bing nude sau d6 bang nuéce mubi, 1am kho bing natri sulphat khan va cd
didc trong didu kién 4p sudt giam. Nguyén liéu thd dugc tinh ché bang phuong phap
sdc ky cot qua silica gel 230-400 mit st dung metanol 3-4% trong DCM dé tao ra
hop chat 1 (0,035 g, 23%) & dang chit rédn khong mau.
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Hop chét 1: '"H NMR (400 MHz, CDCl3) & 10,16 (bs, 1H), 8,07 (s, 1H), 7,66 (s, 1H),
7,5 (d, J= 8,8 Hz, 1H),7,26-7,11 (m, 6H), 6,93-6,87 (m,1H), 6,78 (d, J = 8,8 Hz, 2H),
6,56 (d, J = 8,8, 2H), 6,42 (d, J = 15,2 Hz, 1H), 3,948 (t, J = 4,9 Hz 2H), 3,45 (m,
2H), 3,06 (s, 3H), 2,99 (s, 3H), 2,50-2,45 (m, 2H), 0,95 (t, J = 7,2 Hz, 3H). LCMS:
526,3 [M+H]".

Vidu 1A - Téng hop mudi hydroclorua cua hop chat 1
Budc 1A: Tdng hop 5-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol)

O

Br
- U T
IS N
N PTSA, axetonitril C/
[0)
300

Trong binh phan ung thiy tinh dung tich 2001 sach, kho, dugc suc khi nito,
nap 5-bromo indazol (11,0Kg, 0,055 mol) axetonitril (110 Lit) va PTSA (1,0Kg g,
0,055 mol), hdn hop phan tng duoc khudy & nhiét do 28-30°C trong 30 phut.
Dihydropyran (7,03 Kg, 2,55 mol) dugc thém nhé giot vao dung dich ndi trén trong
giai doan 20 phat. Hon hop thu duge duge khudy & nhiét do trong phong trong 16
gid. Khi hoan thanh theo TLC, hén hop phan Gng dugc lam ngudi bang nude (500
mL) va axetonitril dugc c¢d dic trong diéu kién ap suét giam. San phém thu dugc duoc
chiét bang etyl axetat (251*3), phin chiét hitu co da két hop dugc rira bang nuéc sau
d6 bing nuéc mubdi, 1am khd béng natri sulphat khan va c6 dac trong diéu kién &p
suat giam dé tao ra hop chat mong mudn duoc ding cho giai doan tiép theo ma khong

tinh ché thém (14Kg, hiéu suit 89%, d¢ tinh khiét 93,93% theo HPLC)

'H NMR (300 MHz, CDCI3): § 7,95 (s, 1H), 7,85 (s, 1H), 7,45-7,55 (d, 2H), 5,62-
5,82 (d, 1H), 3,95-4,05 (d, 1H), 3,75-3,85 (d, 1H), 2,55-2,65 (t, 1H), 2,1-2,2 (m, 2H),
1,65-1,85 (m, 4H), HPLC: 93,93% & 210nm.
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Budc 2A: Téng hop axit (E)-4-bromobut-2-enoic
0 NBS/benzoyl peroxit \/\/?]\
/\)1\0}{ benzewhéi luu/10 gid - Br X OH

Dung dich khudy chira axit (E)-but-2-enoic (5,0Kg, 59,52 mol) trong benzen
(50,0 Lit) dugc thém N-Bromo sucxinamit (10,58 Kg, 59,52 mol) tiép d6 1a benzoyl

peroxit (144 g, 0,595 mol) & nhiét d¢ trong phong. H&n hop phan tmg dugc gia nhiét
dén hdi luu trong 10 gid, ma tao ra sy két tha tinh thé sucxinamit. Tinh thé dugc loc
va phan loc dugc ¢b dic. Phin tho dugc tinh ché biang cach két tinh sit dung hexan
dé tao ra axit (E)-4-bromobut-2-enoic (2,5 Kg, hiéu suét 26,5%) & dang chat ran mau

tréng.

'H NMR (300 MHz, CDCL): § 7,07-7,17 (m, 1H), 6,05-6,8 (d, 1H), 4,05-4,1 (d, 2H);
HPLC: 84,1% & 210nm

Budc 3A: Tong hop (E)-4-bromo-N,N-dimetylbut-2-enamit

i) (COCI)/DMF
o CH,CL/0°C-RT/1 gitr o)

Br\/\)J\OH > Br/Cl\/\/”\N/

ii) 2M dimetylamin trong THF Br/C1-55:45 |
DIPEA/THF/0’C-RT/1 gity ) '

301

Axit (E)-4-bromobut-2-enoic (5,0 Kg g, 0,030 mol) duoc giit trong diclometan
(600 mL) va dugc lam lanh dén nhiét ¢6 0°C. Oxalyl clorua (5,1 Kg, 0,039 mol),
lugng xuc tac DMF (500 mL) dugc thém vao dung dich nay & clng nhi¢t d6 do va
duoc khudy trong 2 gi & nhiét d6 trong phong. Hon hop nay dugc 1am lanh dén nhiét
5 0°C va duoc kiém hoa bing natri cacbonat (5,79 Kg, 0,054 mol). Thém cham (6-
8 gi0) dimetylamin 2M trong THF (15L, dung dich 2M) vao hdn hop nay va cc thanh
phén dugc khudy & nhiét do trong phong trong 1-2 gid. Phén d& bay hoi duoc loai bd
bing cach cb dic trong didu kién 4p sudt giam va phan cin dugc tich gitta nudc va
etyl axetat. Lép hitu co dugc rtra bing nude, nudce mudi, 1am khoé bang natri sulphat
va c6 dic. Nguyén liéu thé dugc tinh ché bang phuong phép sac ky cot qua silica gel
230-400 mét sit dung etyl axetat 3-7% trong hexan dé tao ra (E)-4-bromo (clo)-N,N-
dimetylbut-2-enamit (301, 55:45/Br:Cl, 2,5 Kg, 73%) & dang chét 16ng mau nau.

-72-



35542

'H NMR (300 MHz, CDCl): & 6,84-6,94 (m, 1H), 6,4-6,5 (m, 1H), 4,15-4,2 (d, 1H),
3,95-4,0 (d, 1H), 2,9-2,95 (s, 3H), 2,95-3,0 (s, 3H), HPLC: 68,23 va 25,7% & 210nm.

Budc 4A: Tong hop 2-phenoxyetyl clorua

sSOcl
©\o/\/OH ____f_» o A~_Cl

pyridin , toluen
75-80°C

Trong binh phéan tng thity tinh dung dich 7501 sach, khd, dugc suc khi nito,
nap toluen (150 L), 2-phenoxyetanol (15 kg, 0,108 mol) va pyridin (1,2 kg, 0,162
mol, 0,15 dwong luong). Khéi phan tng duoc 1am lanh dén 10-15°C, thém thionyl
clorua (19,3 kg, 0,162 mol, 1,5 duong lugng) trong 90 phut. Sau do, hén hop phan
tng duoc gia nhiét dén hdi luu va duy tri trong 10-12 gio. Sau khi két thiic phan tmg,
hén hop phéan img dugc 1am lanh dén 10-15°C va dung bang nude (500 L). Pha nuéc
duoc tach va duoc loai bo. Quy trinh rira duge lap lai thém mot 1an trude khi binh
phan tng dugc thiét 14p d& chung cit chan khong va dugc gia nhiét & nhiét 4o nho
hon 60°C cho dén khi toluen (500 L) duoc loai bé. Sau do, phan cin dugc 1dm mat
dén 30-35°C trude khi duge chuyén sang binh nhé hon (16 kg, 94%, do tinh khiét
95,89% theo HPLC).

'H NMR (400 MHz, DMSO-d6): & 7,27-7,31 (t, 2H), 6,94-6,96 (t, 3H), 4,22-4,25(t,
2H), 3,95-4,0 (t, 2H); HPLC: 95,89% & 210nm.

Budc 5A: Toéng hop 1-[4-(2-cloetoxy)phenyl]-2-phenyl-1-butanon

" »
@o/\/ o * ©\<LOH trifloaxetic anhydrit, o
Gl ~g O )

2 rt, 36-48 gier

Trong binh phan Gng dung tich 2001 sach, khd, dugc suc khi nito, nap 2-
phenoxyetyl clorua (17,0 kg, 69,94 kg & 100%, 1035 mol) va trifloaxetic anhydrit
(13Lt kg) duoc khudy trong 30 phit & nhiét do 20-25°C. Thém axit 2-phenylbutyric
(17,8 kg & 98,7%, 17,9 kg & 100%, 1038 mol). Hon hop phan ung dugc duy tri &
nhiét d6 25-30°C trong 3 ngdy, sau khi két thuc phan tmg, dimg phan tmg bang nu¢c
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vA kidm héa béng kali cacbonat. San phim thu dugc dugce chiét bang DCM (251*3),
duoc rira bing nudc (251*2) sau d6 bang nude mudi (251). Lép hitu co duge 1am kho
bing natri sulphat va c6 dic trong didu kién ap sudt giam. Dung dich duoc lam mét
dn 20°C, va hexan (251) dugc thém vao. Huyén pht duge 1am lanh xudng nhiét d6
5°C va duge khudy & nhiét do 0-5°C trong 1 gid. San phim dugc tich bang cach loc
va rira bang hexan lanh (51). San phim uét duge lam kho bing khong khi dé tao ra
keton (24 kg, hiéu sudt 78%, do tinh khiét 98,82% theo HPLC).

'H NMR (400 MHz, CDCls): § 7,95-7,97 (d, 2H), 7,286-7,28 (m, 4H), 7,18-7,22 (m,
1H), 6,86-6,88 (d, 2H), 4,38-4,40 (t, 1H), 4,22-4,25 (t, 2H), 3,78-3,85 (t, 2H), 2,18-
2,22 (m, 1H), 1,85-1,90 (m, 1H), 0,95-0,98 (t, 3H), HPLC; 98,83% & 210nm, LCMS:
303[M+H]".

Budc 6A: Tong hop 1-(4-(2-cloetoxy)phenyl)-2-phenyl-1-(1-(tetrahydro-2H-pyran-
2-yl)-1H-indazol-5-yl)butan-1-ol

U SY. O

\

THP

OH
o . G Ly
CI\/\O ~ o N

n-Buli, -78°C \
THP

Trong binh phan tng dung tich 2001 sach, kh6, dugc suc khi nito, nap 1-[4-(2-
cloetoxy) phenyl]-2-phenyl-1-butanon (Hop chét 3) (11 kg, 0,0364 mol, 1 duong
luong) Hop chét 300 (10,2 kg, 0,0364 mol, 1,0 dwong lwong THF (110 L) dugc lam
lanh dén -78°C. Thém n-BuLi (19 L 2,5 mol 13 duong lugng) trong 6-7 gid. Khi
phan tng duy tri ¢ -78°C trong 2 gid, sau khi két thuc phan tmg, dimg phan ng bing
amoni clorua bdo hoa (4-51) & cung thoi gian d6 trong 2-3 gio va khdi phan tmg dugc
1am 4m tir tir dén nhiét d6 trong phong (8-10 gid). Thém 251 nudce va san pham duoc
chiét bang 251 etyl axetat, 16p hitu co duge tach va cd dic trong didu kién chan khong
giam. San phim thd thu dugc dugc tinh ché qua 60-120 silica gel st dung 0-20 etyl
axetat trong hexan dé tao ra hop chét tinh khiét 4 (6,7 kg, hiéu sult 36,5%, do tinh
khiét 97,83% theo HPLC)

'H NMR (400 MHz, DMSO-d6): & 8,10 (s, 1H), 7,69-7,72 (d, 1H), 7,65-7,70 (s, 1H),
7,10-7,23 (m, 6H), 6,72-6,74 (d, 2H), 6,55-6,59 (d, 2H), 5,82-5,86 (d, 1H), 3,85-3,90
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(s, 1H), 3,75-3,8 (t, 3H), 2,75-2,80 (t, 2H), 1,35-1,40 (m, 3H), 1,95-2,0 (t, 2H), 1,2-
2,0 (m, 7H), 0,85-0,90 (t, 3H). HPLC; 97,83% & 210nm

Budc 7A: Téng hop (E)-5-(1-(4-(2-cloetoxy)phenyl)-2-phenylbut-1-en-1-yl)-1H-

indazol

® X
_MeOH, 12N HCI
Cho O O 5o°c 1446n G O O
THP

Trong binh phan ung thiy tinh thé tich 2001, sach, nap hop chét 4 (6,4Kg,
12,67 mol), metanol (64 L, 10 Vol), va HCI 11N (13 L, 2,5 Vol), hdn hop phan tmg
duogc duy tri ¢ nhiét d6 50°C trong 14-16 gid. Sau khi két thic phan mg, metanol
duoc cb dic trong didu kién &p suét gidm va san phdm thu dugc dugc chiét bang etyl
axetat (251*3), 16p hitu co duge rira bang nude (251), 1am kho béng natri sulphat khan
va ¢d dic trong diéu kién 4p suét giam. San pham thu duoc 12 bot nhéo dugc rira béang
hexan (101) dé tao ra hop cht tinh khiét 5 & dang chit rin mau tring duc (4,4kg, hidu
suét 86,37%, ty 18 chat ddng phén 52,92:46,5)

Budc 8A: Tdong hop (BE)-5-(1-(4-(2-cloetoxy)phenyl)-2-phenylbut-1-en-1-yl)-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol

O O

PTSA

\ —_——
N
CI\/\O O O H DHP, ACN c;|\/\0 O O
THP

25-30°C, 12-16h

Trong binh phén tmg dung tich 2001 sach, kho, duoc suc khi nito, nap hop chét
5 (5,1 Kg, 12,686 mol) axetonitril (5 Lit) va PTSA (241 g, 1,268 mol), hdn hop phan
tmg duoc khudy & nhiét @6 28-30°C trong 30 phut. Thém nho giot dihydropyran
1,6Kg, 19,03 mol) vao dung dich néu trén trong giai doan 20 phut. Hon hop thu duge
dugc khudy & nhiét d6 trong phong trong 16 git. Khi hoan thanh theo TLC, hdn hop
phan tmg dugc 1am ngudi bing nudc (500 mL) va axetonitril duge c6 dic trong diéu
kién 4p suét giam. San pham thu duge duoc chiét bing etyl axetat (251*3), phan chiét

hitu co da két hop duge rira bang nudc sau d6 bang nudc mudi, lam kho bang natri
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sulphat khan va ¢b dic trong diéu kién 4p suft giam d tao ra hop chat 6 (6 Kg, hiéu
sut 97%) & dang chét dinh mau vang nhat.

'H NMR (400 MHz, DMSO-d6): hop chét nay c6 ci hai chat ddng phan hinh hoc
theo ty 18 39,2:50,4.

Budc 9A: Téng hop (E)-2-(2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)isoindolin-1,3-dion

O

NK

0
;; \/\o
Ch~o O O DMF, DIPEA THP
THP

90°C, 12-14h

Trong binh phan tng thity tinh dung tich 200L sach, kho, dugc suc nito, nap
hop chét 6 (5,8 Kg, 11,9 mol, 1,1 duong lugng), DMF (6L), kali phtalamit (2,42 Kg,
13,11mol), DIPEA (4,6 Kg, 35,7mol, 3,0 duong luong), khéi phan tmg dugc gia nhiét
dén 90°C va duy tri trong 12-14 gid. Sau khi két thiic phan tng, hdn hop phan tng
dugc lam ngudi xudng 30°C, dimg bang 50L nudc va san phém thu dugc dugc chiét
bing etyl axetat, rira bing 20L nudc, 16p hitu co dugc 1am kho bing natri sulphat
khan va ¢ dic trong diéu kién 4p suét giam. Chét ran thu duge dugce khudy bang 25L
etyl axetat va hexan ty 1€ 1:1 trong 5-6 gio, loc chét ddng phan Z khong tan va cd dic
phan loc va quy trinh nay dugc l3p lai cho dén khi d6 tinh khiét dong phan 12 >80%
bdi HPLC (4,0 kg, 50% chit ddng phan mong mudn).

Budc 10A: Téng hop (E)-2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etan-1-amin

g O I O N hydrazin hydrat | N
N \/\0 N PA, MoOH H,N \/\O O gl N‘
o THP THP

rt, 12-14h

Trong binh phan tmg dung tich 2001 sach, khd, duoc suc khi nito, nap hop chit
7 (6,0 Kg, 10,04 mol), metanol (6 L), IPA (60 L) dugc lam lanh xubng 5-10°C va
thém hydrazin hydrat (10 L, 1,5vol), sau khi khéi phan tmg duogc khudy & nhiét do

-76-



35542

30°C trong 14-16 gid. Sau khi két thic phan tng, loc phan tng d8 loai bo sucxinamit,
ph?m loc dugc lam ngudi bang 10L nudc va rugu dugc cd dic trong diéu kién ap suét
giam. San phdm thu dugc duge chiét bing etyl axetat (251*2), 16p hitu co dugc tach
rita bing nuée 251, 1am kho bang natri sulphat khan, c6 dic & tao ra hop chét 8 (4,5
Kg do tinh khiét chit déng phan mong mubn 59,45%. chit déng khac 15%).

Budc 11A: Tong hop mudi (E)-2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol-5-yl)but-1-en-1-yl)phenoxy)etan-1-amin sucxinat

O O 0
| I
axit sucxinic v x OH
¢ N OH
N O O \ O O NH
N o N NH; ,‘I o/\/ 2

D
etyl axetat
THP THP

Trong binh phan tmg dung tich 2001 sach, khd, dugc suc khi nito, thém axit
sucxinic (1,2 Kg, 10,3 mol), etyl axetat (15 L, 3 vol) va dugc gia nhiét dén hdi luu,
thém hop chét 8 (4,8 Kg, 10,3 mol) dugc hoa tan trong (20 L, 4 vol) etyl axetat trong
20-30 phit va lién tuc hdi lwu trong 30 phut nita. Khdi phan tmg duoc lam ngudi dén
30-40°C va loc chét rin va rira bang (25 L) etyl axetat, lam khd & tao ra 2,1 Kg hop
chit mong mudn véi do tinh khiét 93,6% theo HPLC (2% chat dong phan hinh hoc

khéng mong mudn).

'H NMR (300 MHz, DMSO-d6): 8 8,10 (s, 1H), 7,65-7,72 (m, 2H), 7,13-7,21 (m,
6H), 6,75-6,78 (d, 2H), 6,62-6,64 (d, 2H), 3,87-4,01 (m, 4H), 3,69-3,73 (m, 4H), 3,04-
3,05 (t, 3H), 2,27-2,38 (m, SH), 1,98-2,0 (d, 1H), 1,6 (s, 1H), 0,85-0,90 (t, 2H).
HPLC; 93,6% & 210nm

Bugc 12A: Téng hop (E)-2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etan-1-amin

q 0 g
| |
; . OH ;
T C o T
N o/\/NHz /N 0/\/NH2
THP o THP

Binh phan tng RBF bén cb dung tich 201 sach, da trang bi may khudy co dugc
thém nudc 1, hop chat 9 (2,1 kg, 3,58 mol) va dugc lam lanh xudng 10-15°C, thém
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dung dich kali cacbonat vao cho dén khi do pH 1a 9-10, bazo thu dugc duoc chiét
bang 51*3 DCM. Lép hitu co da két hop duoc rira bing nude, lam khd bang natri
sulphat khan, cb dic trong didu kién 4p suit giam 8 tao ra hop chit mong muén (1,5

kg, hidu suit 89%, 90% theo HPLC, 2,5% chét déng phan khac)

Budc 13A: Tong hop (E)-N,N-dimetyl-4-((2-(4-((E)-2-phenyl-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-yl) but-1-en-1-yl) phenoxy) etyl) amino) but-2-enamit

goc o
_

2. (Boc),0

Binh phén ing RBF bbn cb dung tich 101 sach, khd, dugc syc nito, dugc trang
bi may khudy co dugc thém hop chét 10 (1,5 Kg, 3,211 mol) DCM (9 L), DIPEA
(1,24 Kg, 9,63 mol, 3,0 duong lugng) va hdn hop phan tmg duge 1am lanh xubng 0-
5°C. Thém (E)-4-bromo (clo)-N,N-dimetylbut-2-enamit (0,616 Kg, 3,2 mol) dugc
hoa tan trong DCM (2 L) bang cach st dung phéu nhé giot trong 30-40 phit (E)-4-
bromo (clo)-N,N-dimetylbut-2-enamit nhu dugc diéu ché & cac budc va khdi phan
tmg duoc 1am 4m tir tir dén rt va git trong 24 gid trong khi khuéy. Hbn hop phan tmg
duoc 1am lanh xubng 0-5°C, thém Boc anhydrit (1,05 Kg, 4,81 mol, 1,5 duong luong)
trong DCM (2 L), va dugc khudy trong 4-5 gid. Sau khi két thiic phan tmg, lam ngudi
hén hop phan tmg bing nuée, 16p DCM dugc tach, rira bing nuwéc mudi va lam kho
bang natri sulphat khan va c6 dic trong diéu kién 4p sudt giam thanh hop chit thd
mong mudn ma dugc tinh ché bang silica gel 60-120 mét sir dung 0-20 etyl axetat
trong hexan dé tao ra (1,23 Kg, hi¢u suét 55,3%, 94,3% theo HPLC cua san phém

mong mubn va 2,1% chét ddng phan khéc.

Budc 14A: Téng hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
((E)-2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)carbamat
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Trong binh phan ing RBF bdn cb dung tich 101 sach, khé, dugc suc nito, dugc
trang bi may khudy co va thiét bj ngung tu hdi I, thém metanol (12 L) va hop chét
11 (1,2 Kg, 1,76 mol) vio, hdn hop phan tmg dugc lam lanh xubng 0-5°C, thém HCI
dam dic (2,4 L, 2 vol) bing cach sir dung phdu nho giot trong 30 phut va hén hop
phén tmg dugc 1am Am tir tir dén nhiét d6 trong phong tiép d6 dén 50°C. Duy tri phan
Umg & cung nhiét d6 d6 trong 4-6 gio, sau khi két thic phan tmg, metanol duge c6 dic
trong diéu kién 4p suit giam. HOn hop phan tng dugc kiém hoa bang dung dich natri
cacbonat & nhiét 6 10-15°C va san phém thu duge dugc chiét bang 21*3 etyl axetat,
rira bing nudc va lam khoé bing natri sulphat khan va c6 dic trong didu kién ap suét
giam dé tao ra san phdm mong mudn (1,0 Kg, hiéu suit 80%, d¢ tinh khiét 98,22%
theo HPLC)
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Buéc 15A: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N,N-dimetylbut-2-enamit hydroclorua

J J

| IPA HCI | HCI

N\é O ) O O/\,ﬂ\/\j\,{ T N‘,/'j O B O °/\/n\/\j\"|'/

Binh phan tmg RBF bbn cbd dung tich 51 sach, kho, dugc suc nito 51, dugc
trang bi may khudy co, thém hop chat 11 (600gm, 1,21 mol) d& dugc hoa tan trong 9
L IPA vao. Hon hop phan tmg dugc 1am lanh xudng 5-10°C, thém IPA.HCI cho dén
khi d6 pH khoang 2,5-3 va khudy & ciing nhiét d§ d6 trong 30 phit va loc chit rén
tao thanh va rira bing 3L IPA lanh va lam kho k§ thanh 550 (hiéu suit 85%) hop chat
mong mudn (98,07% theo HPLC).

HPLC: 98,07% (210nm), LCMS (ESI, m/z), 494,5 [M+H]". Nhiét d6 néng chay: 220-
221°C

Hop chét 1 (mudi hydroclorua): 'H NMR (300 MHz, DMSO-d6): 8 13,05 (s, 1H),
9,28 (s, 2H), 8,07 (s, 1H), 7,60 (s, 1H), 7,5-7,52 (d, J=8,8 Hz, 1H), 7,1-7,22 (m, 6H),
6,78-6,84 (m, 3H), 6,52-6,66 (m, 3H), 4,11-4,13 (t, J=4,4 Hz, 2H), 3,76-3,80 (m, 2H),
3,26-3,3 (m, 2H), 3,03 (s, 3H), 2,86 (s, 3H), 2,40-2,41 (m, 2H), 0,86-0,89 (t, /=7,4
Hz, 3H). HPLC; 98,07% & 210nm.

Vi du 2: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-y1)-2-phenyl but-1-en-1-
yl) phenoxy) etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 2)

Budc 1: Téng hop 5-bromo-3-flo-1H-indazol

Selectflo

Br
N’ AcOH/CH,CN
‘N Hbilvu /L h

oy

Br

= N

2z \E/

v
voa.

270

Thém axit axetic (4 mL) va selectfluor (25,2 g, 71,4 mmol) & nhiét d6 trong
phong vao dung dich khudy chtra 5-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
(10 g, 35,7 mmol, nhu dugc diéu ché & vi du 1, bude 1) trong 100 mL axetonitril.
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Hdn hop phan tmg dugc hdi luu trong 1 gid. Khi hoan thanh theo TLC, hdn hop phan
g duoc pha logng bang nuéc (100 mL) va duge chiét bang etyl axetat (200 mL).
Phin chiét hitu co da két hop dugc rira bing nudc, nuée mubdi, 1am kho bing natri
sulphat khan va c6 dic trong diéu kién ap sut gidm. San phém thd duoc tinh ché
bing phuong phép sic ky cot silica 230-400 miét st dung etyl axetat 1% trong n-

hexan dé tao ra 5-bromo-3-flo-/H-indazol (6 g, 78%) & dang dau mau nau.
Budc 2: Tong hop 5-bromo-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
F 0 X B

2 R (j?

Phan tmg dugc thuc hién theo So dd 1, bude 1 dé tao ra san phﬁm tho, ma

2 S

dugce tinh ché bing phuong phéap sic ky cot silica 230-400 mét sir dung etyl axetat
1% trong n-hexan dé tao ra hop chét néu & d& muc cta vi du 2 budce 2 (5 g, 60%) &

dang dau mau nu.

Budc 3: Tong hop 5-(but-1-yn-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

F

\ Pz
B —Si—= 7
’ 278 .
N N
Pd(PPh;),Cly/Cul / Cs,CO3
0 MeOH:DMA:H,0 (1:1:1) 0

273
90°Cl1h

Phan ung dugc thuc hién theo So dd 1, budc 2a dé tao ra hop chét néu & dé

muc cua vi du 2 Bude 3 (4,2 g, 99%) & dang d4u mau nau.
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Budc 4: Tong hop (E)-4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol- 5-yl)-2-
phenylbut-1-en-1-yl)phenol

A

2 O . ~K

N 274 !

! I 0

C/ Pd(PhCN),Cly/lodobenzen /K,CO; ‘N on
0

DMF:H,0 (2:1)
45°C/12 h 0

Phan tmg dugc thuc hién theo So dd 1, budc 6 dé tao ra hop cht néu & d& muc
cua vi du 2 Budc 4 (1 g, 22%).

Bude 5: Téng hop tert-butyl (E)-(2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)- 1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat

N O
Br/\/
O O ”’
OH K,CO,/DMFIEO °C/12h

Phan tng dugc thuc hién theo So dd 2, bude 1 dé tao ra san phém thé ma duoc
tinh ché bing phwong phép sic ky cot qua silica gel 230-400 mét sir dung etyl axetat
10% trong n-hexan dé tao ra hop chét néu & dé muc cta vi du 2 Bude 5 (1g, 75%) &
dang khdi dinh mau niu nhat.

Bugc 6: Toéng hop (E)-2-(4-(1-(3-flo-1H-indazol-5-y1)-2-phenylbut-1-en-1-

yl)phenoxy)etanamin

O 0

o) Ete HCI F
N O @ " EtOH/RTIll h N 0 O
N ONN" Boc ‘H 0" NH,

Phan tng dugc thuc hién theo So dd 2, budce 2a sir dung (E)-(2-(4-(1-(3-flo-1-
(tetrahydro-2 H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)carbamat (0,8 g, 1,61 mmol) cho hop chét 211b. Nguyén liéu thd
duoc tinh ché bang phuong phap sic ky silica gel st dung (2:98) MeOH trong DCM
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@ tao ra hop chat néu & d& muc ctia vi du 2 Bude 6 (0,23 g) & dang chét rin mau

tréng.

Budc 7: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy) etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 2)

Dmumr 1F
MM RTiaf b

Phan tng dugc thuc hién theo So dd 2, budc 3a dé tao ra hop chét néu & dé

muc cta vi du 2 Bude 7 (0,13 g, dang thd), ma dugc tinh ché bang phuong phap
HPLC 42 tao ra chét ddng phan tinh khiét (0,07 g, 37%) & dang chét rin mau tring

duc.

Hop chit 2: 'H NMR (400 MHz, DMSO-ds) § 12,57 (s, 1H), 7,50 (s, 1H), 7,47 (dd,
J1=8,8 Hz, J2=2,0 Hz, 1H), 7,22-7,19 (m, 6H), 6,77 (s, 1H), 6,74 (s, 1H), 6,74-6,58
(m, 3H), 6,51-6,48 (m, 1H), 3,87 (¢, J=5,6 Hz, 2H), 2,98 (s, 3H), 2,79 (s, 3H), 2,73
(t, J=5,6 Hz, 2H), 2,49-2,38 (m, 2H), 0,87 (t, J=7,2 Hz, 3H). ES (MS) 513,2 [M+H]".

Vi du 3: Téng hop (BE)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(3-flo-5-
(triflometyl)  phenyl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit
(Hop chét 3)

Budc 1: Téng hop (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-
en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

) 7z Bis(pinacolato)diboron/P{(PPhy), B~o
N 2-metyl THF/95°C/6 h o
N B
b 252

Phan tmg dugc thuc hién theo So dd 1, budce 3 sir dung 5-(but-1-yn-1-yl)-3-
flo-1-(tetrahydro-2 H-pyran-2-yl)-1 H-indazol (2,0 g, 7,29 mmol, nhu duoc diu ché
& Vi du 2, budce 3) cho hop chit 204. Nguyén liéu thé duge tinh ché bang phuong

\
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phap séc ky cot qua silica gel 230-400 mét st dung EtOAc 2% trong n-hexan d8 tao
ra hop chit néu & d& muc cta vi du 3, budc 1 (2,5 g, 65%).

Bude 2: Tong hop tert-butyl (2-(4-iodophenoxy)etyl)carbamat

H
N
Br” " “Boc

o~ N Boc
1 O —Mm8MM8M8M8M8m™ ™ H
K,CO3/DMF/70°C/12h |

Phan tng dugc thuc hién theo So dd 3, budce 1 thu dugce hop chit néu & d muc

cta vi du 3 Bugc 2 & dang chit rin mau tréng duc (80 g, 97%).
Buéc 3: Tong hop tert-butyl (Z)-(2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)- 1H-

indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-
yl)phenoxy)etyl)carbamat

1
e Tl S
B..O 0" ""Bae l‘

| 256

; ¥ [
N y O 1 N 0 O N
. o 2-metyl THF:H,0 ‘N 07 "Rac
Cs;COy/Pd(PPhy),Cly o
@ 0°C-RT/2h Q
255

Phan tmg dugc thuc hién theo So dd 1, budc 4 st dung (2)-5-(1,2-bis(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)-3-flo-1-(tetrahydro-2 H-pyran-2-
yD-1H-indazol (1,5 g, 2,85 mmol) cho hop chit 206 va tert-butyl (2-(4-
iodophenoxy)etyl)carbamat (1,03 g, 2,85 mmol) cho hop chat 207. San phidm tho

chira hop chit néu & d& muc cua vi du 3, budc 3 duoc sit dung trong bude tiép theo

ma khong cin tinh ché thém (2 g).



35542

Budc 4: Tdng hop tert-butyl (E)-(2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl1)-2-(3-flo-5-(triflometyl)phenyl)but- 1-en-1-yl)phenoxy)etyl)carbamat

8% |

L ol

) ' Y nfh K

73

N, O O ~N AMKOWPUPPh)CH N7

[ o Boc  2.mety] PHEDOCI N ¥
0

U 26

Phan tmg duoc thuc hién theo So d6 1, budce 5, st dung tert-butyl (Z)-(2-(4-
(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)-phenoxy)etyl)carbamat (950 mg, 1,8 mmol)
cho hop chit 208 va 1-flo-3-iodo-5-(triflometyl)benzen (523 mg, 1,8 mmol) cho hop

chit 209. San phim thd dugc tinh ché bing phuong phép sic ky silica gel (2:8 EtOAc
trong n-hexan) d8 tao ra hop chat néu & d& muc ctia vi du 3, buée 4 (0,5 g, 41%).

Budc 5: Téng hop (E)-2-(4-(1-(3-flo-1H-indazol-5-yl)-2-(3-flo-5-(triflo-
metyl)phenyl)but-1-en-1-yl)phenoxy)etan-1-amin

Ete HCH
O EIOH/RT/] lh CF’
‘M . A
o/\/NH;

\

H

Phan Umg dugc thuc hién theo So dd 2, budc 2a dé tao ra hop chét néu & dé

muc cua vi du 3, bude 5 (0,24 g, 66%) & dang chét ban rin mau nau.
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Bugc 6: Téng thop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(3-flo-5-
(triflometyl)phenyl) ~ but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit
(Hop chét 3).

DIPEATF
HTHE b

Phan tng dugc thuc hién theo So d6 2, budc 3a dé tao ra hop chét néu & dé

muc cua vi du 3, budce 6 (0,1 g, 29%) & dang chét rén mau tréng.

Hop chit 3: 'H NMR (400 MHz, DMSO-ds): 8 12,60 (s, 1H), 7,57 (s, 1H), 7,48 (dd,
J1=8,8 Hz, J2=6,8 Hz, 1H), 7,41 (t, J=8,8 Hz, 2H), 7,27 (s, 1H), 7,23 (dd, J1=8,4 Hz,
J22=0,8 Hz, 1H), 6,80 (d, /=8,8 Hz, 2H), 6,68-6,47 (m, 4H), 3,89 (, J=5,2 Hz, 2H),
2,99 (s, 3H), 2,84 (s, 3H), 2,77 (t, J=5,6 Hz, 2H), 2,49-2,42 (m, 2H), 0,89 (t, /=7,2
Hz, 3H). ES (MS): 599,3 [M+H]".

Vi du 4: Téng hop (E)-4-((2-(4-((E)-1-(4-flo-1H-indazol-5-yl)-2-phenyl but-1-en-1-
yl) phenoxy) etyl)amino)-N,N-dimetylbut-2-enamit. (Hop chét 4)

Hop chat duoc tng hop theo cach thiic nhu duge néu trong Vi du 2 bang cach
thay thé 5-bromo-4-flo-1H-indazol (diéu ché nhu dudi day trong Vi du 4, cac bude
1-2) cho hop chét 225 trong budc 2 d8 tao ra hop chit 4 (0,03 g, 5%) & dang chét rén

mau trang.
Budc 1: Téng hop 4-bromo-3-flo-2-metylanilin

F NBS/CHCN F

10 °C/30 min < 1 Br
——
H,N H,N

2

Dung dich khudy chira 3-flo-2-metylanilin (15 g, 0,1199 mol) trong axetonitril
(300 mL) dugc thém N-bromo sucxinamit (23,5 g, 0,131 mol) & nhiét 46 0°C. Hén
hop phan tmg dugc khudly trong 30 phut & nhiét d6 10°C, sau khi két thic phan (g
(quan sét bang TLC), hdn hop phén tmg dugc pha lodng bang EtOAc. Lép hitu co
duge rira bing nudce sau d6 bang nude mudi, lam kho bang natri sulphat khan, loc va

cb dic trong didu kién ap suat giam. San phim thd dugc sir dung trong budce tiép theo
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ma khéng cin tinh ché thém dé tao ra 4-bromo-3-flo-2-metylanilin (25 g, dang thd)

& dang chét rén mau tréng.
Budc 2: Téng hop 5-bromo-4-flo-1H-indazol

F NaNO,/AcOH

F
jij/m 10°C-RT/5h /t©/3r
P —
N\
H,N N

Dung dich khudy chtra 4-bromo-3-flo-2-metylanilin (20 g, 98 mmol) trong axit
axetic duoc thém natri nitrit (8,1 g, 117 mmol) & nhiét d6 10°C, va cac thanh phén
duoc khuy & nhiét do trong phong trong 5 gid. Sau khi két thiic phan tmg (quan sat
bang TLC), hdn hop phan img dugc lam lanh dén nhiét d6 0°C, dung dich NaOH 50%
duge thém nhé giot cho dén khi d6 pH ctia dung dich 1a 9. Hon hop phén tng dugc
pha loing bing etyl axetat va 16p hitu co dugc rira bing nudc sau d6 bang nudc mubi.
Lép hitu co duge 1am khd bang NazSO4 khan va ¢6 dic trong diéu kién 4p suit giam.
Hop chét thé dugc tinh ché bing phuong phép séc ky cot qua silica gel 230-400 mét
stt dung (10-15%) etyl axetat trong n-hexan & dang cht rira giai dé thu dwoc hop chit

néu & d& muyc cua vi du 4, bude 2 (6,1 g, 29%) & dang chat rin mau vang.

Hop chét 4: '"H NMR (400 MHz, DMSO-ds): & 13,39 (s, 1H), 8,17 (s, 1H), 7,39 (d, J
= 8,4 Hz, 1H), 7,24-7,2 (m, 2H), 7,18-7,15 (m, 4H), 6,77 (d, J = 8,4 Hz, 2H), 6,62-
6,57 (m, 3H), 6,51-6,47 (m, 1H), 3,86 (t, J = 5,6 Hz, 2H), 3,31 (m, 2H), 2,98 (s, 3H),
2,83 (s, 3H), 2,77 (t, J= 5,4 Hz, 2H), 2,33-2,30 (m, 2H), 0,89 (t, /= 7,4 Hz, 3H). ES
(MS): 513,3 [M+H]".
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Vi dy 5: Téng hop (E)-4-((2-(4-((E)-2-(3,5-diflophenyl)-1-(1H-indazol-5-yl)but-1-
en-1-yl) phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 5)

Budc 1: Téng hop tert-butyl (E)-(2-(4-(2-(3,5-diflophenyl)-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

i) Big(pinacolato)diboron/Pt(PPh;),
2-metyl THF  /90°C/5 h

/ ii) tert-butyl (2-(4-iodophenoxy)
; 7 etyl)carbamat  /Cs,CO; 243 F
N\N Pd(PPh;),C1,/0 °C-RT/16 h |
o i) 1,23-diflo-5-iodobenzen/ N O O
22 4M KOH/70°C/5h N 0 ™""Boe

4]

F

=}

244

Dung dich khudy chira 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-14-
indazol (0,4 g, 1,574 mmol, Vi du 1, budc 3) trong 2-metyl THF (5 mL), dugc thém
bis(pinacolato)diboron (0,44 g, 1,732 mmol), tetrakis(triphenylphosphin)platin(0)
(14,6 mg, 0,0118 mmol) trong khi quyén nito, hdn hgp phan tmg dugc gia nhiét &
nhiét d6 90°C trong 5 gid. Sau khi két thiic phan tmg (quan sat bing TLC), hdn hop
phan ung dugc lam mat xudng 4°C va tert-butyl (2-(4-iodophenoxy)etyl)carbamat
(571 mg, 1,574 mmol, Vi du 3, budc 2), bis(triphenylphosphin)paladi(Il) diclorua (55
mg, 0,078 mmol), xeri cacbonat (1,023 g, 3,140 mmol) va 2-metyl THF (5 mL) dugc
thém vao. Hén hop nay dugc khir khi bing nito va thém nuée (1,2 mL) vao. Hon hop
phéan tmg dugc khudy & nhiét d6 trong phong trong 16 gid. Sau khi két thic phan tmg
(quan sat bang TLC), 1,3-diflo-5-iodobenzen (528 mg, 2,20 mmol) va dung dich nude
KOH 4M (3 mL) dugc thém vao va hén hop duge khir khi béng nito va dugc gia nhiét
& nhiét d6 70°C trong 5 gid. Khi két thic, hdn hop phan ung dugc loc qua miéng
xelit/silicagel va rira bang EtOAc. Phin loc duge rira bang nude, nude mudi, 1am kho
bang natri sulphat khan, loc va co dic trong diéu kién 4p suét giam. San phim thd
dugc tinh ché bang phuong phap sic ky silica gel (2:8 EtOAc trong n-hexan) dé tao
ra hop chét néu & dé muc cua vi du 5 Bude 1 (500 mg, 54%).
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Budc 2: Téng hop (E)-2-(4-(2-(3,5-diflophenyl)-1-(1H-indazol-5-yl)but-1-en-1-

yl)phenoxy)etan-1-amin

Ete HCI
E(OH/RT/2h

F
i I
ﬁ ONNHI

Phan tmg dugc thuc hién theo So dd 2, budc 2a bang cach thay thé tert-butyl
(E)-(2-(4-(2-(3,5-diflophenyl)-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-
yD)but-1-en-1-yl)phenoxy)etyl)carbamat cho hop chit 211b dé tao ra hop chét néu &

d& muc cta vi du 5 bude 2 (0,340 g, 97%) & dang chét rén mau tréng.

Bude 3: Tong hop (B)-4-((2-(4-((E)-2-(3,5-diflophenyl)-1-(1H-indazol-5-yl)but-1-
en-1-yl)phenoxy) etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 5)

F ‘ r
!
‘ mzf\&X\ -~
R, A P L) X ¥
. DEPEA "
G ol DAMFITIEL B ’
® ‘ S| i
o L NH2 N . X L
h v ) Pt \/’%.«JL}
3

Hop chét dugc tao ra theo So dd 2, budc 3a bang cach thay thé (E)-2-(4-(2-
(3,5-diflophenyl)-1-(1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etan-1-amin cho hop
chét 213 d8 tao ra hop chét 5 (60 mg, 14%) & dang chit rin mau tring.

Hop chit 5: 'H NMR (400 MHz, DMSO-ds): 8 13,08 (s, 1H), 8,07 (s, 1H), 7,61 (s,
1H), 7,52 (d, J = 8,8 Hz, 1H), 7,12 (d, J = 8,4 Hz, 1H), 6,99 (m, 1H), 6,868 (m, 1H),
6,795 (d, J = 8,8 Hz, 2H), 6,67 (d, J= 8,8 Hz, 2H), 6,63-6,58 (m, 1H), 3,9 (t, /= 5,6
Hz, 2H), 3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,79 (t, J = 5,6 Hz, 2H), 2,39 (q, J
= 7,2 Hz, 2H), 0,89 (t, J = 7,4 Hz, 3H). LCMS: 531,3 [M+H]".
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Vi du 6: Téng hop (E)-4-((2-(4-((E)-2-(3,4-diflophenyl)-1-(1H-indazol-5-yl)but-1-
en-1-yl) phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chit 6)

Hop chét duoc tdng hop theo céch thiic nhu duge néu trong Vi du 3 thay thé
tert-butyl (BE)-(2-(4-(2-(3,4-diflophenyl)-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat cho hop chit 226 (didu ché nhu
dudi day trong vi du 6, budc 1) & Bude 4 va 1,2-diflo-5-iodobenzen cho hop chét 227
@8 tao ra hop chét 6 (50 mg, 8%) & dang chit rin mau tring.

Budc 1: Téng hop tert-butyl (E)-(2-(4-(2-(3,4-diflophenyl)-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

/
; Z ) Bis(pinacolato)diboron/Pt(PPhs), B.g
N 2-metyl THF /30 °C/6 h |
N O,
ii) tert-butyl (2-(4-iodophenoxy) N
@ ty ‘ ! N 0/\/N\Boc

etyl)earbamat
C5,C0y/PA(PPh),Cly 0
0°C-RT/12h

Dung dich khudy chtra 5-(but-1-yn-1-yl)-1-(tetrahydro-2 H-pyran-2-yl)- 1 H-
indazol (2,5 g, 9,84 mmol, nhu dugc didu ché & Vi du 1, budce 3) trong 2-metyl THF
(20 mL), dugc thém bis(pinacolato)diboron (2,52 g, 9,94 mmol),
tetrakis(triphenylphosphin)platin(0) (93 mg, 0,0748 mmol) trong khi quyén nito, hdn
hop phan tmg duoc gia nhiét ¢ nhiét d6 80°C trong 6 gid. Dung dich dugc lam lanh
xudng 4°C, va tert-butyl (2-(4-iodophenoxy)etyl)carbamat (3,57 g, 9,84 mmol, nhu
duoc didu ché ¢ Vi du 3, budc 2), bis(triphenylphosphin)paladi(II) diclorua (345 mg,
0,492 mmol), xeri cacbonat (6,4 g, 19,68 mmol) va 2-metyl THF (10 mL) dugc thém
vao. H8n hop nay duoc khir khi bing nito va thém nudc (6 mL) vao. Hon hop ny
duogc khudy & nhiét do trong phong trong 12 gio. Sau khi két thiic phan tig, hdn hop
phéan tng dugc pha lodng bing nudc va duge chiét bing EtOAc. Lép hitu co duoc
1am khé bang natri sulphat khan va cd dic trong diéu kién 4p sudt giam. Nguyén lidu
thd duoc tinh ché bang phuong phap sic ky cot qua silica gel 230-400 mét st dung
EtOAc trong n-hexan (3:7) dé tao ra hQ*p chét néu & d& muc cta vi du 6 Bude 1 (3,85
g, 64%) & dang chét ran dinh.

Hop chét 6: 'H NMR (400 MHz, DMSO-ds): 8 13,09 (s, 1H), 8,07 (s, 1H), 7,60 (s,
1H), 7,51 (d, J = 8,0 Hz, 1H), 7,29-7,20 (m, 2H), 7,11 (d, J = 8,8 Hz, 1H), 6,94 (bs,
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1H), 6,77 (d, J = 8,80 Hz, 2H), 6,65 (d, /=8,8 Hz, 2H), 6,63-6,48 (m, 2H), 3,71 (t,
J=5,6 Hz, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,78 (t, /=5,2 Hz, 2H), 2,43-2,32 (m, 2H),
0,89 (t, /=7,2 Hz, 3H). LCMS: 531,3 [M+H]".

Vi du 7: Téng hop (E)-4-((2-(4-((E)-2-(3-clo-5-flophenyl)-1-(1H-indazol-5-yl)but-1-
en-1-yl) phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit

Hop chét dugc tong hop theo cach thire nhu duge néu trong Vidu 3 bang cach
thay thé fert-butyl (Z)-(2-(4-(1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)-etyl)carbamat
(1,5 g, 2,43 mmol, nhu dugc diéu ché & vi du 6, bude 1) cho hop chét 226 & budc 4
vi 1-clo-3-flo-5-iodobenzen cho hop chit 227 & bude 4 d tao ra hop chét néu & dé

muc (50 mg, 9%) & dang chit rin mau tréng.

Hop chit 7: 'H NMR (400 MHz, DMSO-dq): § 13,10 (s, 1H), 8,08 (s, 1H), 7,61 (s,
1H), 7,52 (d, J= 8,8 Hz, 1H), 7,19 (d, J=8,8 Hz, 1H), 7,12 (d, J = 8,6 Hz, 1H), 7,05
(s, 2H), 7,00 (d, J = 8,8 Hz, 2H), 6,68 (d, J = 8,8 Hz, 2H), 6,63-6,58 (m, 1H), 6,52-
6,48 (m, 1H), 3,9 (t, J= 5,6 Hz, 2H), 3,33-3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H),
2,79 (t, J = 5,6 Hz, 2H), 2,44-2,32 (m, 2H), 0,89 (t, J = 7,4 Hz, 3H). ESMS: 547,3
[M+HT".

Vi du 8 Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-y1)-2-phenylbut-1-en-1-
yl)phenoxy) etyl) amino)-N-metyl-N-(prop-2-yn-1-yl)but-2-enamit (Hop chét 8)

Hop chéit duoc tong hop theo cach thirc nhu dugce néu trong Vidu 1 bang cach
thay thé (E)-4-bromo-N-metyl-N-(prop-2-yn-1-yl)but-2-enamit (diéu ché nhu dudi
day trong Vi du 8 Budce 1) cho hop chit 228 & Budc 8 va 2-(4-(1-(1H-indazol-5-yl)-
2-phenylbut-1-en-1-yl)phenoxy)etan-1-amin (diéu ché nhu dudi day trong Vi du 9,
budc 4-5) cho hop chit 229 dé tao ra hop chét 8 (4 mg, hiéu suit: 5%) & dang chét

ran mau xanh 14 cay nhat.
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Budc 1: Tong hop (E)-4-bromo-N-metyl-N-(prop-2-yn-1-yl)but-2-enamit

(COCI)y/CH,Cl,
DMF (xuc tac)
0 0°C-RT/2 h O

> Br
B'\/\)Lou \ﬁ/\\ \/\)Llf N

TEA/DCM
RT/1 h

Phan tmg dugc thuc hién theo So db 4, budc 2, sir dung N-metylprop-2-yn-1-
amin cho hop chit 221 d tao ra hdn hop (£)-4-bromo-N-metyl-N-(prop- 2-yn-1-
yl)but-2-enamit (0,5 g, 19%) & dang chit 16ng mau néu.

Hop chét 8: 'H NMR (400 MHz, DMSO-ds): § 13,06 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J= 7,2 Hz, 1H), 7,22-7,10 (m, 6H), 6,74 (d, J = 8,8 Hz, 2H), 6,60-6,52
(m, 4H), 4,22-4,16 (m, 2H), 3,87 (t, J= 15,2 Hz, 2H), 3,02 (s, 2H), 2,87 (bs, 1H), 2,78
(t, J=5,6 Hz, 2H), 2,43-2,37 (m, 2H), 0,87 (t, /=7,6 Hz, 3H). ESMS: 519,2 [M+H]".

Vi du 9: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N-(but-3-yn-1-yl)-N-metylbut-2-enamit (Hop chét 9)
Bude 1: Tong hop but-3-yn-1-yl 4-metylbenzensulfonat

TsCI/TEA/CH,Cl,
0°C-RT/12 h

=
HO/\//

Pz
TSOM

Dung dich khudy chira but-3-yn-1-ol (5 g, 0,0714 mmol) trong diclometan (50
mL) & nhiét d0 0°C dugc thém trietylamin (10,82 g, 0,107 mmol) va tosyl clorua
(13,61 g, 0,0714 mmol). H5n hop phan tmg dugc khudy ¢ nhiét do trong phong trong
12 gio, sau khi két thic phan Gng (quan sét bing TLC), hn hop phan tng duoc pha
lodng bang diclometan. Lép hitu co dugc rira bing nuée, nude va 1am kho bing
NaS04 khan va c6 dic trong didu kién 4p sult giam d& tao ra but-3-yn-1-yl 4-

metylbenzensulfonat (13 g, 81%).
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Budc 2: Tong hop N-metylbut-3-yn-1-amin

dung dich nuéc metyl amin 40%

= 70°C/2 h Y
TsO /\// P \N /\/

H

But-3-yn-1-yl 4-metylbenzensulfonat (10 g, 44,6 mmol) dugc thém vao dung
dich nuéc metylamin 40% (30 mL). Gia nhiét cAc thanh phan nay & nhiét d6 70°C
trong nito trong 2 gid. Sau khi két thic phan tng, hén hgp phan img duge lam ngudi
dén nhiét d6 trong phong, phan dé bay hoi dugc loai bé trong chan khéng va dugce
chiét bing diclometan (250 mL). L6p hitu co duge rira bang nude, nude va 1am kho
bing natri sulphat khan. Lép hitu co dugc 1am khé trong didu kién ap suét giam dé

tao ra N-metylbut-3-yn-1-amin (3,7 g, dang tho).

Budc 3: Téng hop (E)-4-bromo-N-(but-3-yn-1-yl)-N-metylbut-2-enamit

{COCI),/CH,Cl,
DMF (xue tac)
0°C-RT2 h
Br\/\im_l - Bf\/\/ﬁxw/\/’//’
\N/\/// |
H
TEA/CH,Cl,

RT/1h

Phan tmg duoc thuc hién theo So db 4, budc 2, sit dung N-metylbut-3-yn-1-
amin cho hop chét 221, dé tao ra hén hop (E)-4-bromo-N-(but-3-yn-1-yl)-N-
metylbut-2-enamit (1,8 g, dang th6) & dang chét 16ng mau nau.

Budc 4: Téng hop tert-butyl (2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

@‘)N: “NN “
O O o K:COyDMF/30°C/12h O O /\/N‘Boc

Dung dich chta (E)-4-(2-phenyl-1-(1-(tetrahydro-2 H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)phenol (3 g, 7,0 mmol, nhu dugc didu ché & Vidu 1, bude
4) trong DMF (30 mL) dugc thém 14n luot kali cacbonat (4,8 g, 35,3 mmol) va tert-
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butyl (2-bromoetyl)carbamat (3,16 g, 14,1 mmol). Hon hop phan tmg duoc khudy &
nhiét 6 80°C trong 12 gid, sau khi két thiic phan tng, hdn hop phan ung duge rét
vao nudc d4 lanh. Chét rén tach ra duoc loc va dugc lam kho trong didu kién ap sut
gidm dé tao ra hop chét néu & d& muc cua vi du 9 budce 4 (2,5 g, 64%) & dang chat

ran mau trang duc.

Budc 5: Tong hop 2-(4-(1-(1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)phenoxy)etan-1-

amin

l Ete HCI O
EtOH/RT/6 h
O, D
! 07 e / O O NH
0/\,/ 2

N\
N
H

Phan tmg dugc thuc hién theo So dd 2, budc 2a sit dung tert-butyl (2-(4-(2-
phenyl-1-(1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)
etyl)carbamat (2,5 g, 4,4 mmol) cho hop chét 211b d8 tao ra hop chét néu & dé muc

cua vi du 9. Buéc 5 (0,8 g, 47%) & dang chét réin mau tring duc.

Hop chét 9: '"H NMR (400 MHz, DMSO-ds): 8 13,07 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,20-7,11 (m, 6H), 6,74 (d, J = 8,8 Hz, 2H), 6,60-6,57
(m, 4H), 3,86 (t, J = 4,8 Hz, 2H), 3,49-3,38 (m, 3H), 3,03 (s, 2H), 2,86-2,84 (m, 3H),
2,77 (t, J=6,40 Hz, 2H), 2,43-2,32 (m, 4H), 0,87 (t, /~7,2 Hz, 3H). LCMS: 533,4
[M-+H]",

Vi du 10: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-1-(azetidin-1-yl)but-2-en-1-on (Hop chét 10)

Hop chit dugc tdng hop theo cach thire nhu duge néu trong Vidu 9 bang cach
thay thé (E)-1-(azetidin-1-yl)-4-bromobut-2-en-1-on (diéu ché nhw duéi ddy trong Vi
du 10 Budc 1) cho hop chat 230 & Budc 4 d8 tao ra hop chit 10 (22 mg, 4,1%) & dang

chat ran mau trang.

Budce 1: Téng hop (E)-1-(azetidin-1-yl)-4-bromobut-2-en-1-on
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0 i) (COCI),/DMF/CH,Cl,/0 °C-RT/1 h o

> Bl‘\/\/lL
Br\/\)l\oxl ii) Aziridin /DIPEA/CH,Cl,/0 °C-RT/2 h N N\j

Phén tmg duoc thuc hién theo So dd 4, bude 2, st dung aziridin cho hop chit
221, d8 tao ra (E)-1-(azetidin-1-yl)-4-bromobut-2-en-1-on (1 g, 27%) & dang chét

léng mau nu.

Hop chét 10: 'H NMR (400 MHz, DMSO-ds): § 13,08 (s, 1H), 8,07 (s, 1H), 7,6 (s,
1H), 7,51 (d, J= 8,4 Hz, 1H), 7,2 (d, J=7,6 Hz, 2H), 7,15-7,11 (m, 4H), 6,75 (d, J =
8,8 Hz, 2H), 6,61-6,57 (m, 3H), 6,04 (d, J = 16 Hz, 1H), 4,12 (t, J = 7,6 Hz, 2H),
3,88-3,84 (m, 4H), 3,32-3,3 (m, 2H), 2,77 (t, J= 5,6 Hz, 2H), 2,42-2,4 (m, 2H), 2,19-
2,15 (m, 2H), 0,88 (t, J= 7,6 Hz, 3H). LCMS: 507,1 [M-+H]".

Vi du 11: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-1-(pyrolidin-1-yl)but-2-en-1-on (Hop chét 11)

Hop chét dwoc téng hop theo cach thic nhu duge néu trong Vidu 9 bang cach
thay thé (E)-4-bromo-1-(pyrolidin-1-yl)but-2-en-1-on (di€u ché nhu duéi day trong
Vi du 9 Budc 1) cho hgp chét 230 cho Budc 4 d tao ra hop chit néu & @ muc 11
(7,5 mg, 6,6%) & dang chit rin mau trang.

Budc 1: Téng hop (E)-4-bromo-1-(pyrolidin-1-yl)but-2-en-1-on

0 i) (COCI),/DMF/CH,C1/0 °C-RT/1 h 0
Br\/\/u\ =S Br\/\)"\
= OH = D

ii) Pyrolidin /DIPEA/CH,Cl,/0 °C-RT/1 h

Phan tmg dugc thuc hién theo So d6 4, budc 2, st dung pyrolidin dé tao ra

(E)-4-bromo-1-(pyrolidin-1-yl)but-2-en-1-on (0,31 g, 6%) & dang chét 16ng mau nau.

Hop chét 11: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,07 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,22-7,11 (m, 6H), 6,75 (d, J = 8,8 Hz, 2H), 6,65-6,58
(m, 3H), 6,31 (d, J= 15,2 Hz, 1H), 3,86 (t, J = 5,6 Hz, 2H), 3,45 (t, J = 6,8 Hz, 2H),
2,77 (t, J = 5,6 Hz, 2H), 2,43-2,38 (m, 2H), 1,9-1,73 (m, 6H), 0,88 (t, /= 7,2 Hz, SH).
LCMS: 521,3 [M+H]".
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Vi dy 12: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-1-(piperidin-1-yl)but-2-en-1-on (Hop chét 12)

Bude 1: Téng hop (E)-4-bromo-1-(piperidin-1-yl)but-2-en-1-on

\/\i ) (COCI)/DMF/CH;Cly/0 °C-RT/1 h \AJL
By

H {i) Piperidin: /DIPEA/CH,CL,/0 °C-RT/1.5 h

Phan tmg duoc thuc hién theo So dd 4, buée 2, stt dung piperidin, cho hop
chét 221 d& tao ra (E)-4-bromo-1-(piperidin-1-yl)but-2-en-1-on (3,9 g, 55%) & dang

chat 16ng mau nau.

Buéc 2: Toéng hop (2E)-4-((2-(4-(1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-1-(piperidin-1-yl)but-2-en-1-on

¢ /\/\sro ¢
| 232 |
—_————
7 DIPEA NG H 9
N, O O DMF/RT/12h \ N A
§ o™~ X 0N\ \/\/U\]O
253

Phan tmg duogc thyuc hién theo So d6 2, bude 3a, sit dung 2-(4-(1-(1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)phenoxy)-etan-1-amin (nhu dugc diéu ché trong Vi du
9, budc 4-5) cho hop chit 213 d tao ra nguyén liéu thd ma dugc st dung trong budce

tiép theo ma khong can tinh ché thém (716 mg, dang thd).

Budc 3: Téng hop tert-butyl (2-(4-(1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yDphenoxy)etyl)((E)-4-oxo-4-(piperidin-1-yl)but-2-en-1-yl)carbamat

O Boc anhydrit/ O
DIPEA
| CH,yCl/RTH2h |
SR e SR O §
H N
O O ONN\/\/U\O N o/\/N\/\/ﬁ\rO
H

Phan tng dugc thuc hién theo So d6 2, bude 5, st dung (2E)-4-((2-(4-(1-(1H-

b4
=2" N

indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)- 1-(piperidin-1-yl)but-2-
en-1-on (0,716 g, 1,34 mmol) cho hop chét 215. Hop chét thd dugc tinh ché bang
phuong phap séc ky cot sit dung MeOH 4% trong diclometan & tao ra hop chit néu
& d& muc cua vi du 12 bude 3 (0,32 g, 37%).
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Bugc 4: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-y1)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-1-(piperidin-1-yl)but-2-en-1-on (Hop chét 12)

HCl 2M trong ete
EtOH RT/12h
€ — N . " i

3

Phan tmg dugc thuc hién theo So dd 2, budc 6¢, st dung tert-butyl (2-(4-(1-
(1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)((£)-4-oxo-4-(piperidin-1-
yl)but-2-en-1-yl)carbamat (0,32 g, 0,504 mmol) cho hop chit 211c d& tao ra hop chit
thé, ma duoc tinh ché bing phuong phap TLC diéu ché dé tao ra hop chit 12 (74 mg,
27%).

Hop chit 12: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,2 (d, J = 7,6 Hz, 2H), 7,15-7,1 (m, 4H), 6,75 (d, J =
8.4 Hz, 2H), 6,6-6,5 (m, 4H), 3,86 (t, /= 6 Hz, 2H), 3,42 (t, J= 5,6 Hz, 4H), 2,77 (1,
J= 5,6 Hz, 2H), 2,5 (m, 3H), 2,43-2,38 (m, 2H), 1,58-1,53 (m, 2H), 1,42 (d, J=3,6
Hz, 4H), 0,87 (t, /= 7,2 Hz, 3H). LCMS: 535,3 [M+H]".

Vi du 13: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-5-y1)-2-
phenylvinyl)phenoxy) etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 13)

Budc 1: Tong hop (6-clohex-1-yn-1-yl)trimetylsilan

= _fFEE_\‘“\_Q
0°C-RT/12h
Dung dich chtta trimetylsilylaxetylen (10 g, 101 mmol) trong tetrahydrofuran
khan (90 mL) duoc khudy & 0°C trong khi quyén nito; n-BuLi (44,5 mL dung dich
2,6M trong hexan, 111,2 mmol) dugc thém nhd giot vao. Dung dich dugc khqu trong
30 phat, dung dich chta 1-clo-4-iodobutan (13,6 mL, 111,2 mmol) trong
tetrahydrofuran khan (30 mL) dugc thém vao. Hbn hop phan tmg dugc 1am dm dén
20°C va duge khudy trong 12 gid. HOn hop phan tmg dugc rét vao nude, hdn hop
nude dugce chiét béng dietyl ete. Dich chiét etereal duoc rira béng nudce va lam kho

bang natri sulphat khan. Dung mdi dugc loai bo trong diéu kién 4p suit giam dé thu
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dugc 6-clo-1-trimetylsilylhex-1-yn (18 g) & dang chét 16ng mau vang va duogc st

dung trong budc tiép theo ma khong cin tinh ché thém.
Bude 2: Téng hop (xyclobutyletynyl)trimetylsilan
\ Diisopropylamin

—Si—== #-BuLi \
/ \_ - - —Si= <>
a 78 °C-RT/12 h

n-BuLi (2,6M trong hexan, 36,8 mL, 95,7 mmol) dugc thém nho giot vao dung
dich chura diisopropylamin (17 mL, 95,7 mmol) trong THF khan (50 mL) & nhi€t d§
0°C. Hn hop dugc khudy trong 20 phut & nhiét d 0°C va sau d6 dugc lam lanh dén

-78°C. Dung dich chtta (6-clohex-1-yn-1-yl)trimetylsilan (9 g, 47 mmol) trong THF
khan (50 mL) dugc thém nhé giot vao hdn hop nay. Hbn hop thu duge dugc lam 4m
dén nhiét do trong phong va dugc khudy trong 12 gid. Hon hop phan ung dugc 1am
ngudi cn thin & nhiét do trong phong bang dung dich nuéc bdo hoa NH4Cl (100
mL), chiét bing pentan (200 mL). L&p hitu co da két hop dugc rira bing nudc mudi
va lam kho bing Na,SOs khan. Dung méi dugc lam bay hoi trong diéu kién 4p suét
giam. Phdn cin duge chung ct & 160-162°C/760 Torr dé tao ra hop chét néu & dé
muc & dang chét long khong mau (4 g, 55%).

Budc 3: Tong hop 5-(xyclobutyletynyl)-1-(tetrahydro-2H-pyran-2-yl)-1H- indazol

—~sr-———<>
/
PA(OAC)/Cul / Cs,CO, N
Dppf/DMA

ang kin /90°Ci2h

Phan tmg dugc thuc hién theo So dd 1, budce 2, sit dung xyclobutyletynyl)
trimetylsilan cho hgp chét 203, d& tao ra hop chét néu & d& muc cua vi du 13 bude 3
(450 mg, 84%) & dang dau mau nau.

Buéc 4: Tbéng hop (Z)-5-(2-xyclobutyl-1,2-bis(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)vinyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
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/
F Bis{pinacolato)diboron/PI(PPhy), By

v 2-metyl THF /m0°C/6 b

)
N -0
N N R
N 0
O

Phan tng dugc thuc hién theo So dd 1, budc 3 dé tao ra hop chét néu & dé muc

cua vi du 13 budce 4 (0,5 g, 66%).

Budc 5: Tong hop tert-butyl (Z)-(2-(4-(2-xyclobutyl-1-(1-(tetrahydro-2H-pyran-2-
yl)-1H-indazol-5-yl)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)vinyl)phenoxy)-

Tt O 15
266
'35 e Y Ot

etyl)carbamat

CCOy/Dikis/0 °C RT/I2h

Phan ung dugc thuc hién theo So dd 1, bude 4, st dung tert-butyl (2-(4-
iodophenoxy)etyl)carbamat (nhu dugc diéu ché trong vi du 3, bude 2) cho hop chit
207 dé tao ra hop chit néu & d& muc cta vi du 13 Budce 5 (0,36 g, 50%).
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Budc 6: Tong hop tert-butyl (E)-(2-(4-(2-xyclobutyl-2-phenyl-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-yl)vinyl)phenoxy)etyl)carbamat

‘ 2& Todobenzen/

~0 M KOH/PA(PPh3),Cly

’ 2-metyl THF /90°C/8 b
NI UK
N N

N"Bm:

Phan ung dugc thuc hién theo So d6 1, bude 5, sit dung iodobenzen cho hop

chét 209 dé tao ra hop chit néu & @ muc ctia vi du 13 budc 6 (0,17 g, 51%).

Budc 7: Téng hop (E)-2-(4-(2-xyclobutyl-1-(1H-indazol-5-yl)-2-phenylvinyl)

phenoxy)etan-1-amin

. i O Ete HCI ) O
\ O O y EtOHW/RT/I2 h ‘
6 0~ ""10e N‘; O O N

Phan tmg duoc thyc hién theo So d 2, budc 2a dé tao ra hop chit néu & dé

H

muc cua vi du 13 bude 7 (0,04 g, 34%) & dang chét ban rin mau nau.

Buéc 8: Téng hop  (E)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-5-yl)-2-
phenylvinyl)phenoxy) etyl) amino)-N,N-dimetylbut-2-enamit (Hop chét 13).

]

IHM/-
;

FRABNE
b NE RTHES

Phan uing dugc thuc hién theo So dd 2, budc 3a, st dung (E)-4-bromo-N,N-
dimetylbut-2-enamit (nhu duoc didu ché trong Vi du 1, bude 7) cho hop chét 214 dé
tao ra hop chit 13 (0,2 g, 40%) & dang chét rén mau tring.

Hop chit 13: 'H NMR (400 MHz, DMSO-dy): 8 13,06 (s, 1H), 8,07 (s, 1H), 7,58 (s,
1H), 7,51 (d, J = 6,8 Hz, 1H), 7,24 (d, J= 5,2 Hz, 2H), 7,17-7,09 (m, 4H), 6,78 (d, J
= 6,8 Hz, 2H), 6,60-6,46 (m, 4H), 3,83 (t, J = 4,4 Hz, 2H), 3,50-3,39 (m, 2H), 2,97
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(s, 3H), 2,83 (s, 3H), 2,75 (t, J=4,4 Hz, 2H), 1,8-1,77 (m, 4H), 1,57-1,55 (m, 1H),
1,36-1,24 (m, 2H). LC (MS) 521,3 [M+H]".

Vi du 14: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(3-flo-1H-indazol-5-yl)-2-
phenylvinyl) phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit 2,2,2-trifloaxetat (Hop
chét 14)

Bugc 1: Téng hop 5-(xyclobutyletynyl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-

F N
) Br —/Sl—._—o gjr\:%
N 4
N:© N,
N

Pd(OAc),/Cul / Cs,CO,
0 Dppf/DMA 0
240 éng kin /90°C/2 h

Phan tmg dugc thuc hién theo So dd 1, budc 2b, sit dung 5-bromo-3-flo-1-

indazol

(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché trong vi du 2, buéc 2) cho
hop chét 202 va xyclobutyletynyl)trimetylsilan (nhw dugc diéu ché trong Vi du 13,
bude 3) cho hop chét 203 d8 tao ra hop chét néu & dé muc trong vi du 14 bude 1 (2,15
g, 86%).

Bugc 2: Tbéng hop (Z)-5-(2-xyclobutyl-1,2-bis(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)vinyl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

/; Bis(pinacolato)diboron/Pt{(PPh,),

N v 2-metyl THF 190°C/6 h K

4

AS)
e e
271 6

Phan tng dugc thuc hién theo So dd 1, budce 3 dé tao ra hop chét néu & d& muc
cua vi du 14 Bude 2 (4,3 g, 51,8%)).

Budc 3: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat
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Bude 3.1: Téng hop 2-(4-iodophenoxy)etan-1-amin

Fte HCI
‘\@\ o EOH/RT/2h |
: SO
3 07 N‘Boc O/\/Nﬂi

Dung dich khudy chira fert-butyl (2-(4-iodophenoxy)etyl)carbamat (25 g, 68,6
mmol, vi du 3, budc 2) trong etanol (50 mL) duge thém vao & nhiét 46 0°C, HCI 2M
trong ete (250 mL). Hon hop phén tng dugc khudy trong 12 gid & nhiét @6 trong
phong. Sau khi két thiic phan tmg, hén hop phéan ung dwoc kiém hoéa bang NaHCOs
béo hoa, chiét bing MeOH 10% trong DCM. L&p hitu co duge ¢d déc trong didu kién
&p sut giam va nguyeén liéu thd duge st dung trong budc tiép theo ma khong can tinh

ché thém (16 g, 88%).

Budc 3.2: Téng hop (E)-4-((2-(4-iodophenoxy)etyl)amino)-N,N-dimetylbut-2-

enamit

I Br\/\/u\lf _ 0
H
_ Ne AL _
Qo/\/”’ﬂz DIPEA/DMF o \/\)LN

RT/5h l

Phan Umg dugc thuc hién theo So dd 2, budc 3a, st dung (E)-4-bromo-N, N-
dimetylbut-2-enamit (vi du 1, buéc 7) cho hop chit 214 d& tao ra san phim tho ma
dugc st dung trong budc tiép theo ma khong cin tinh ché thém (18,8 g, dang tho).
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Budc 3.3: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-
iodophenoxy)etyl)carbamat

Boc anhydrit
DIPEA/CH,Cl, I

|~ I RT/IZ h Boc 0
i

Dung dich khudy cha (E)-4-((2-(4-iodophenoxy)etyl)amino)-N,N-
dimetylbut-2-enamit (18,8 g, 50,26 mmol) trong diclometan khan (150 mL) dugc
thém DIPEA (6,4g, 50,2 mmol) & nhiét 4o 0°C, dugc khudy trong 15 phut & nhiét d6
0°C. Thém boc anhydrit (13,1 g, 60,3 mmol) vao hdn hop phan tng nay, hdn hop thu
duoc dugce khqu & nhiét d6 trong phong trong 12 gi¢. Khi hoan thanh theo TLC, hdn
hop phan tmg duoc 1am lanh dén nhiét d6 0°C, dimg bang nuéc d4 lanh (500 mL) va
dugc chiét bing diclometan (500 mL). Phan chiét hitu co d3 két hop dugc rira bang
nude, sau d6 bing nude mudi, 1am khd bing natri sulphat khan va cd dic trong diéu
kién ap sudt giam. Nguyén lidu thd dugc tinh ché bang phuong phép sic ky cot qua
silica 230-400 mét st dung MeOH 3% trong diclometan & dang cht rira giai dé tao
ra tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-iodophenoxy)etyl)
carbamat (9 g, 37,8%).

Budc 4: Téng hop tert-butyl (2-(4-((E)-2-xyclobutyl-1-(3-flo-1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-y1)-2-phenylvinyl)phenoxy)etyl)((E)-4-(dimetylamino)-4-

oxobut-2-en-1-yl)carbamat

AN &
J§< " r,* 0 O
v C,COYPAPPI),Cl K
0°C-RT/12h N O O Boc
4
N‘N . &"Z< H) Todobenzen / 262 M ONN\/\)LN/

4M KOH/BS°C/8 h |

o 233

Phan tmg dugc thuc hién theo So dd 1, budc 4 va budc 5 dé tao ra san phém

tho. San phérn th6 chira hop chit néu & dé muc cua vi du 14 budc 4, ma dugce st dung

trong budc tiép theo ma khong can tinh ché thém (340 mg, dang tho).
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Budc 5: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(3-flo-1H-indazol-5-yl)-2-
phenylvinyl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit 2,2,2-trifloaxetat (Hop

chat 14)
HCl 2M trong ete
EtOH/ RT/12h F
P e o n
-~ R ke
T N e \/‘\\VJL-? -~

Phan tng dugc thuc hién theo So dd 2, budc 6¢ dé tao ra hop chét tho, ma
duoc tinh ché bing phuong phap HPLC didu ché d tao ra hop chat 14 (15 mg, 7%)

& dang chat ran mau trang duc.

Hop chit 14: 'H NMR (400 MHz, DMSO-ds): & 12,59 (s, 1H), 8,08 (s, 1H), 7,49-
7,27 (m, 2H), 7,26-7,21 (m, 3H), 7,2-7,16 (m, 1H), 7,1 (d, J= 6,8 Hz, 2H), 6,78 (d, J
= 14,8 Hz, 1H), 6,63 (d, J= 8,8 Hz, 2H), 6,57-6,52 (m, 2H), 4,05 (t, ] = 4,8 Hz, 2H),
3,78 (d, J = 6,0 Hz, 2H), 3,38-3,36 (m, 1H), 3,24 (s, 2H), 3,02 (s, 3H), 2,87 (s, 3H),
1,8-1,76 (m, 4H), 1,6-1,5 (m, 1H), 1,35 (m, 1H). LCMS: 539,3 [M+H]".

Vi du 15: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-1-morpholinobut-2-en-1-on (Hop chét 15)

Hop chét dugc tong hop theo céch thie nhu duge néu trong Vidu 9 bang cach,
& budc 4, thay thé (E)-4-bromo-1-morpholinobut-2-en-1-on (diéu ché nhu dudi day
trong Vi du 15 Budc 1) cho hop chét 230 d tao ra hop chat 15 (15 mg, 3,2%) & dang

chét rén mau tring.
Budce 1: Téng hop (E)-4-bromo-1-morpholinobut-2-en-1-on

0 i) (COCl),/[DMF/CH,Cl,/0 °C-RT/1 h o

Br\/\/u\ OH B"\/\)J\

N
ii) Marpholin /DIPEA/CH,Cl,/0 °C-RT/1,5h K/ o

Phan tng duoc thyc hién theo So d6 4, budc 2, sit dung morphorlin cho hop
chéit 221, @ tao ra (E)-4-bromo-1-(piperidin-1-yl)but-2-en-1-on (2,1 g, 29,6%) &

dang chét 1ong mau nau.
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Hop chit 15: 'H NMR (400 MHz, DMSO-ds) & 13,08 (s, 1H), 8,07 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 6,8 Hz, 1H), 7,21-7,11 (m, 6H), 6,74 (d, J = 8,8 Hz, 2H), 6,7-6,62
(m, 1H), 6,59 (d, J= 8,4 Hz, 2H), 6,51 (d, T = 15,2 Hz, 1H), 3,86 (t, J = 5,2 Hz, 2H),
3,58-3,4 (m, 10H), 2,77 (t, J = 5,2 Hz, 2H), 2,41-2,39 (m, 2H), 0,88 (t, J = 7,2 Hz,
3H). LCMS: 537,1 [M-+H]".

Vi du 16: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N-etyl-N-metylbut-2-enamit (Hop chat 16)

Hop chit duoc téng hop theo cach thirc nhu duge néu trong Vi du 12 bing
céch, & budc 2, thay thé (E)-4-bromo-N-etyl-N-metylbut-2-enamit (diéu ché nhu dudi
day trong Vi du 16 budc 1) cho hop chét 232 dé tao ra hop chat 16 (0,147 g, 96%).

Budce 1: Toéng hop (E)-4-bromo-N-etyl-N-metylbut-2-enamit

i) (COCY),/DMF

.\/\/ﬁ\ CHyCly/ 0°C-RT/L h \/\i
> Br
B "on NN

i) N-metyletanamin |
DIPEA/CH,Cl,
0°C-RT/1 h

Phan tmg duogc thuc hién theo So d6 4, budc 2, st dung axit (E)-4-bromobut-
2-enoic (Vi du 1, bude 7) va N-metyletylamin, dé tao ra nguyén lidu thd, ma dugc
tinh ché bing phuong phép sic ky cot qua silica gel 230-400 mit st dung etyl axetat
15% trong n-hexan dé tao ra (E)-4-bromo- N-etyl-N-metylbut-2-enamit (2,8 g, 44%).

Hop chét 16: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,22-7,1 (m, 6H), 6,74 (d, J = 8,8 Hz, 2H), 6,6-6,65
(m, 3H), 6,46 (d, J = 15,2 Hz, 1H), 3,87 (t, J = 5,6 Hz, 2H), 3,36-3,35 (m, 3H), 2,96
(s, 2H), 2,82 (s, 2H), 2,79-2,76 (t, J= 5,6 Hz, 2H), 2,43-2,38 (m, 2H), 1,06-0,97 (m,
3H), 0,88 (t, J = 7,2 Hz, 3H). LCMS: 509,4 [M+H]".
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Vi du 17: Tbéng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N-metyl-N-propylbut-2-enamit (Hop chét 17)

Hop chét duoc tong hop theo cach thire nhu dugce néu trong Vi du 9 bing cach
thay thé (E)-4-bromo-N-metyl-N-propylbut-2-enamit (diéu ché nhu dudi day trong
Vi du 17 Budc 2) cho hop chét 230 & Budc 4 d tao ra hop chit 17 (0,015 g, 3,1%).

Budc 1: Toéng hop (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-
en-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

s
/ 4 Bis(pinacelato)diboron/PYPPhy), ILO
N, 2-metyl THF/80 °C/6 h I o
N 73 I?’
N
O (O
0

Phan tng duogc thuc hién theo So d6 1, budc 3 st dung 5-(but-1-yn-1-yl)-1-
(tetrahydro-2 H-pyran-2-yl)-1 H-indazol (nhu dugc diéu ché trong vi du 1, buée 3) cho
hop chét 204. Nguyén liéu tho chira hop chét néu & dé muc cua vi du 17 Budc 1 duoc

st dung trong budc tiép theo ma khong can tinh ché thém (20 g) & dang diu mau nau.

Budc 2: Téng hop (E)-4-bromo-N-metyl-N-propylbut-2-enamit

i) (COCI,/DMF
0 CH,Clyf 0°C-RT/1 h 0
Br.
B -
r\/\\\)Lou ) N-metylpropan 1-amin \/\)L TM
DIPEA/CH,CH,
0°CRT/Lh

Phan tng dugc thuc hién theo So dd 4, budc 2, st dung axit (E)-4-bromobut-
2-enoic (nhu duge didu ché trong vi du 1, buéc 7.1) cho hop chat 204 va N-
metylpropylamin, dé tao ra nguyén liéu thd, ma dugc tinh ché bing phuong phap séc
ky c6t qua silica gel 230-400 mét st dung etyl axetat 15% trong n-hexan dé tao ra
(E)-4-bromo-N-metyl-N-propylbut-2-enamit (0,536 g, 23%).

Hop chit 17: 'H NMR (400 MHz, DMSO-ds): 5 13,08 (s, 1H), 8,07 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,4 Hz, 1H), 7,22-7,19 (m, 2H), 7,18-7,11 (m, 4H), 6,75 (d, J = 8,8
Hz, 2H), 6,59 (d, J = 8,8 Hz, 3H), 7,5-7,44 (d, J = 15,2 Hz, 1H), 3,86 (t, J = 5,6 Hz,
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2H), 3,32-3,30 (m, 4H), 2,96 (s, 1H), 2,83 (s, 2H), 2,67 (d, J= 2,0 Hz, 2H), 2,44-2,38
(m, 2H), 1,49-1,45 (m, 2H), 0,88 (t, J = 7,2 Hz, 3H), 0,80 (t, 7,2 Hz, 3H). LCMS:
523,2 [M+H]".

Vi du 18: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit (Hop chét 18)

Hop chét dugc tdng hop theo cach thitc nhu duge néu trong Vi du 9 bing céch
thay thé (E)-4-bromo-N-(2-hydroxyetyl)-N-metylbut-2-enamit (diéu ché nhu dudi
day trong Vi du 18 Budc 1) cho hop chét 230 & bude 4 d& tao ra hop chat 18 (0,017
g, 3,1%).

Bude 1: Téng hop (E)-4-bromo-N-(2-hydroxyetyl)-N-metylbut-2-enamit

i) (COCI),/DMF 0
0 CH,CL/0°C«RT/1 h
. Bro N oH
B - N
r\/’*\'JLOH i) 2-(metylamino)etan-1-ol N Pf
DIPEA/CH,Cl,
0°C-RT/1 ks

Phan tmg dugc thuc hién theo So dd 4, bude 2, sit dung axit (E)-4-bromobut-
2-enoic (vi du 1, bude 7) cho hop chét 220 va 2-(metylamino)etan-1-ol cho hop chat
221, dé tao ra nguyén liéu thd, ma duoc tinh ché bing phuong phap sic ky cot qua
silica gel 230-400 mit sir dung etyl axetat 30% trong n-hexan d8 tao ra (E)-4-bromo-
N-(2-hydroxyetyl)-N-metylbut-2-enamit (1 g, 25%).

Hop chét 18: 'H NMR (400 MHz, DMSO-ds): 8 13,08 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J= 8,3 Hz, 1H), 7,21 (d, J= 7,3 Hz, 2H), 7,19-7,11 (m, 4H), 6,74 (d, J
= 8.8 Hz, 2H), 6,59 (d, J = 8,8 Hz, 3H), 6,53-6,51 (m, 1H), 4,79-4,66 (m, 1H), 3,86
(t, J= 5,1 Hz, 2H), 3,49 (d, J =8,8 Hz, 2H), 3,39-3,35 (m, 2H), 3,03 (s, 1H), 2,86 (s,
2H), 2,77 (s, 2H), 2,40 (d, J = 7,4 Hz, 2H), 0,87 (t, J = 7,3 Hz, 3H). LCMS: 525,2
[M+H]",

Vi du 19: Téng hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Vi du 19)

Hop chét dugc tdng hop theo céch thirc nhu duge néu trong Vi du 14 bang
cach, ¢ budc 4, thay thé (2)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
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yl)but-1-en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu duge diéu ché
trong Vi du 3, bude 1) cho hop chat 233 va 2-clo-4-flo-1-iodobenzen dé tao ra hop
chit 19 (0,11 g, 12%) & dang cht rdn mau tréng duc.

Hop chit 19: 'TH NMR (400 MHz, DMSO-ds): & 12,6 (s, 1H), 7,6 (s, 1H), 7,5 (d, J =
6,0 Hz, 1H), 7,35-7,31 (m, 2H), 7,25 (d, , J = 1,2 Hz, 1H), 7,14-7,10 (m, 1H), 6,83
(d,,J= 6,8 Hz, 2H), 6,63 (d, , /= 7,4 Hz, 2H), 6,59 (t, /=4 Hz, 1H), 6,5 (d, /= 8,8
Hz, 1H), 3,87 (t, J= 4,4 Hz, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,77 (t, J = 4,4 Hz, 2H),
3,3 (m, 2H), 2,4 (q, J= 6 Hz, 2H), 0,88 (t, /= 6,0 Hz, 3H). LCMS: 565,3 [M+H]".

Vi du 20: Khong c6 vi du 20.

Vi du 21: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yDphenoxy)etyl) amino)-N,N,3-trimetylbut-2-enamit (Hop chét 21)

Hop chit dugc téng hop theo céch thirc nhu duge néu trong Vi du 14 béng
cach, o budc 4, thay thé (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)but-1-en-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché trong
Vi du 17, bude 1) cho hop chit 233 va tert-butyl (E)-(4-(dimetylamino)-2-metyl-4-
oxobut-2-en-1-yl)(2-(4-iodophenoxy) etyl)carbamat (quy trinh didu ché dugc thé
hién duéi day trong cic budc 1-6) cho hop chét 234 d8 tao ra hop chit 21 (35 mg,
10%).

Budc 1: Tong hop etyl (E)-4-hydroxy-3-metylbut-2-enoat

SWe
HIO\/
no’\ro é HO ™ NF

axetonitril/80 °C o
16h

0.~

Dung dich khudy chira 1-hydroxypropan-2-on (10 g, 134 mmol) trong
axetonitril (300 mL) dugc thém etyl 2-(triphenylphosphoranyliden)axetat (56 g, 161
mmol) va phan tng dugc gia nhiét dén 80°C trong 16 git. Hon hop phéan ung dugce
lam bay hoi trong diéu kién 4p suét giam, dugc pha lodng bang dietyl ete (200 mL)
sau d6 loc bang st dung phéu buckner, chét rén duoc rira bang dietyl ete (2 x 100

mL), phén loc dugc 1am bay hoi d8 tao ra san phim thd ma dugc tinh ché qua sac ky
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cot qua silica gel va cot rira giai bang EtoAc 15% trong n-hexan & dang chét rira giai
8 tao ra hop chit néu & dé muc ctia vi du 21 budc 1 & dang chit 1ong gidng sap khong

mau (13,8 g, 71%).
Budc 2: Tng hop etyl (E)-4-bromo-3-metylbut-2-enoat

PPh 3/ CB L}
axetonitril/0 *C-RT

HO/\[/\,rO\/" 5h _ Br/\(:\g/()\/»
1]

Thém triphenyl phosphin (18,2 g, 6,9 mmol) va cacbon tetra bromua (23 g, 6,9

mmol) vao dung dich dugc 1am lanh bing nuéc dé chua etyl (E)-4-hydroxy-3-
metylbut-2-enoat (10 g, 6,9 mmol) trong axetonitril (20 mL) va phan tmg duoc dé o
nhiét d6 trong phong trong 5 gi®. Hén hop phan ung dugc cd dic d& tao ra san phim
thd, ma duoc tinh ché qua séc ky cdt qua silica gel va cot rira giai bang EtoAc 10%
trong n-hexan 1am chét rira giai ¢ tao ra hop chit néu & d& muc ctia vi du 21 bude 2

& dang dau khéng mau (8,5 g, 59%).

Budc 3: Tong hop etyl (E)-4-((2-(4-iodophenoxy)etyl)amino)-3-metylbut-2-enoat

je!
~NH:
Br /YYO\/ o - (o}
0 DIPEA/DMF/RT/16 h o/\/N\)\)\o/\

Phan tng duge thuc hién theo So dd 3, budc 3 dé tao ra san phém thd, ma

duoc tinh ché qua sic ky cot qua silica gel, va cdt duge ria giai bing EtoAc 30%
trong n-hexan lam chét rira giai dé tao ra hop chét néu & d& muc ctia vi du 21 budc 3
(3,1 g, 42%).

Budc 4: Téng hop etyl (E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)-

etyl)amino)but-2-enoat

(Boc);0/CH,Cl,

IQ " 0 RT/16h I o;(‘)/ o
o/\/N\/K)J\o/\ \©\o/\/"‘\)\)}\o/\

Phan tmg dugc thuc hién theo So dd 3, budc 4 dé tao ra san phém thoé ma dugc

tinh ché qua sic ky cot qua silica gel va ct rira giai bang EtoAc 20% trong n-hexan
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o dang chét rira gidi d8 tao ra hop chit néu & d& muc cta vi du 21 budc 4 & dang dau

khéng mau (3,8 g, 97%).

Budc 5: Tong hop axit (E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)amino)-
3- metylbut-2-enoic

LiOH.H,O/THF:H,0
RT/18 h

Y T
\©\0/\/ NJ\)L \©\0/\/N

Thém lithi hydroxit monohydrat (0,65 g, 15,5 mmol) vao dung dich khudy etyl
(E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)amino)but-2-enoat (3,8 g, 7,7
mol) trong THF:H,0 (40:10 mL) va hdn hop phéan tmg dugc khudy trong 18 gio &
nhiét 46 trong phong. Nudc duge thém vao hdn hop phan tng, rira bang dietyl ete
(100 mL), 16p nudce duge diéu chinh dén do pH 2-3 bang cach st dung axit xitric 10%
sau d6 chiét bing diclometan (2 x 100 mL), 16p hitu co dugc 1am khé bang natri
sulphat khan, c6 dic d8 tao ra hop chét néu & dé muc cua vi du 21 bude 5 (1,7 g,
48%).

Budc 6: Tong hop tert-butyl (E)-(4-(dimetylamino)-2-metyl-4-oxobut-2-en-1-y1)(2-
(4-iodophenoxy)etyl)carbamat

\‘/ HHCI \~/
20N I 0.0
=~ . Y 0
T, e Ol
Phén ing duoc thye hién nhu duge mo ta trong vidu 1 béng cach thay thé axit
(E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)amino)-3-metylbut-2-enoic cho
hop chat 235 & budc 7.2 va thay thé DMA cho CH,Cl, lam dung méi dé tao ra hop

chit néu & d& muc cta vi du 21 bude 6 (2,5 g, dang thd).

Hop chit 21: 'H NMR (400 MHz, DMSO-ds): 5 13,08 (s, 1H), 8,07 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,22-7,21 (m, 2H), 7,19-7,11 (m, 4H), 6,74 (d,J = 8,4
Hz, 2H), 6,59 (d, J= 8,8 Hz, 2H), 6,04 (s, 1H), 3,87 (t, /=5,2 Hz, 2H), 3,14 (s, 2H),
2,9 (s, 3H), 2,8(s, 3H), 2,74 (t, J= 5,2 Hz, 2H), 2,43-2,38 (m, 2H), 1,75 (s, 3H), 0,88
(t, J = 6,8 Hz, 3H). LCMS: 509,3[M+H]".
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Vi du 22: Téng hop (Z)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N,N-dimetylbut-2-enamit (Hop chét 22)

Hop chat duoc tdng hop theo cach thic nhu duge néu trong vi du 14 béng
cach, & budc 4, thay thé (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDbut-1-en-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché trong
vi du 17, budc 1) cho hop chat 233 va tert-butyl (Z)-(4-(dimetylamino)-4-oxobut-2-
en-1-yl)(2-(4-iodophenoxy)etyl)carbamat (diéu ché nhu dudi day trong Vi du 22 céc
bude 1-7) cho hop chit 234 d tao ra hop chét 22 (0,27 g, 38%).

Budc 1: Téng hop 1-(2-bromoetoxy)-4-iodobenzen

B
Br O B:
I OH ——mMm8M8M8M8M8M8M8Mm™ ™=
K,CO/130°C22h |

Dung dich khudy chira 4-iodophenol (20 g, 90 mmol) dugc thém kali cacbonat
(9,4 g, 136 mmol) va dugc khqu trong 10 phut & nhiét d¢ 0°C, hdn hop néu trén
duoc thém 1,2-dibromoetan (145 g, 772 mmol) vao. Céc thanh phan dugc khudy &
nhiét d6 130°C trong 22 gid. Sau khi két thuc phan tmg, hon hop phan tng duoc rét
vao nuéc da lanh, va dugc chiét béng etyl axetat. Lop hitu co da két hop dugc rira
bing nudc tiép d6 1a dung dich NaCl bdo hoa, lam khé bang Na;SOq khan va cb ddc
trong diéu kién 4p sudt giam. Nguyén liéu thd dugc tinh ché bang phuong phéap sic
ky cot qua silica 230-400 mét str dung EtOAc 3% trong n-hexan & dang chét rira giai
d8 thu duoc hop chit mong mubn 1-(2-bromoetoxy)-4-iodobenzen (20,1 g, 67,6%).

Budc 2: Tong hop 2-((2-(4-iodophenoxy)etyl)amino)etan-1-ol

I\©\ HIN/\/OEI I .
o ~~B"  DMF/K,CO, o ~N"~0n
60°C/1h

Dung dich khudy chtra 1-(2-bromoetoxy)-4-iodobenzen (20 g, 61 mmol) trong
DMF (100 mL) 1a 2-aminoetan-1-ol (37,36 g, 610 mmol). Hdn hop phan tmg duoc
khudy trong 1 gi& & nhiét 46 60°C, sau khi két thuc phan Gmg (quan st bang TLC),
hén hop phan tmg dugc pha lodng bing nudc lanh (50 mL) va dugce chiét bang etyl
axetat. Lop hitu co d4 két hop duoc rira bing nude tiép d6 1a dung dich NaCl béo hoa,

Jam kho bing Na,SO4 khan va c6 dic trong diéu kién 4p suét giam. Nguyén liéu tho
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duge tinh ché bing phuong phép sic ky cot qua silica 230-400 mét st dung MeOH
20% trong diclometan & dang chat rira giai dé thu dugc hop chit mong mudn 2-((2-
(4-iodophenoxy)etyl) amino)etan-1-ol (13,2 g, 70,58%).

Bude 3: Téng hop tert-butyl (2-hydroxyetyl)(2-(4-iodophenoxy)etyl)carbamat

Bec anhydrit/

e —D |
o ~N~an o~N~"on

Phan tmg dugc thuc hién theo So dd 4, bude 4 dé tao ra nguyén liéu thd, ma
dugc tinh ché bing phuong phép séc ky cot qua silica 230-400 mét st dung MeOH
7% trong diclometan & dang chét rira giai dé thu dugc hop chét mong mubn tert-butyl

(2-hydroxyetyl)(2-(4-iodophenoxy)etyl)carbamat (16,7 g, 95,9%).

Budc 4: Tong hop tert-butyl (2-(4-iodophenoxy)etyl)(2-oxoetyl)carbamat

Dess-Martin/

I\O\ Boc CH,CL/RT/1 h I\©\ Boc
| _—
ONN%\OH o™X

Dung dich khudy chira tert-butyl (2-hydroxyetyl)(2-(4-iodophenoxy)etyl)
carbamat (6,7 g, 16,4 mmol) trong diclometan (150 mL) dugc thém Dess-Martin
periodinan (10,46 g, 24,6 mmol). Hoén hop phan ting duoc khudy trong 1 gir & nhiét
d6 trong phong, sau khi két thtic phan Umg (quan sat bang TLC), hdn hop phén Ung
dugc pha lofing bang hdn hop hypo va dung dich NaHCOs ty 1€ 1:1 va dugc chiét
bang diclometan (100 mL). Lép hitu co duge ria bing nudc tiép d6 1a dung dich
NaCl bio hoa, lam khé bing Na;SOs khan va ¢b dic trong diéu kién ap sudt giam.
San phdm thé dugc st dung trong budce tiép theo ma khong can tinh ché thém (5,9 g,
89,9%).

Budc 5: Tong hop etyl etyl (Z)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)

amino)but-2-enoat

0=

1
- v O e
o v M= O,
0N\ \/§o triton-B/THF
o™

246 -78°C-10°C/1 h o

©\$_0>_O/_
0]
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Thém nho giot tert-butyl (2-(4-iodophenoxy)etyl)(2-oxoetyl)carbamat (5,97 g,
14,7 mmol) trong THF (30 mL) vao dung dich khudy chia etyl 2-
(diphenoxyphosphoryl)axetat (4,71 g, 14,7 mmol) va triton-B (9,39 mL, 17,7 mmol)
trong THF (70 mL) & nhiét d -78°C. Hon hop phan tng dugc khudy trong 1 gior &
nhiét d6 10°C, sau khi két thuc phan tmg (quan sit bing TLC), hén hop phan tng
duoc pha loéing bang dung dich amoni clorua va dugc chiét bang EtOAc (100 mL).
Lép hitu co duge rira bing nude tiép d6 1a dung dich NaCl bdo hoa, 1am kho bang
Na;S04 khan va ¢b diic trong diéu kién 4p sut gidm. San phim thd dugc tinh ché
bang phuong phép sic ky cot qua silica-gel 230-400 mét bing cach ria giai bing
EtOAc 9% trong n-hexan détaora hop chit néu & d& muc cua vi du 22 bude 5 (0,82
g, 11,7%).

Budc 6: Tong hop axit (Z)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)amino)

but-2-enoic

Gty 8 Tty

Thém LiOH.H,0 (0,353 g, 8,4 mmol) va nude (5 mL) vao dung dich khudy
chita etyl (Z)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)amino)but-2-enoat
(0,8 g, 1,6 mmol) trong THF (10 mL). Hén hop phéan tng dugc khudy trong 72 gidr &
nhiét d6 trong phong, sau khi két thiic phan tng (quan sat bang TLC), hdn hop phan
g duge pha lodng bing nude va dugce chiét bing diclometan (100 mL). Lép hitu co
duoc rira bing nude tiép d6 1a dung dich NaCl béo hoa, 1am kho bang NaxSO4 khan
va ¢6 dic trong diéu kién 4p suét giam. San pham tho dugc sir dung trong budce tiép
theo ma khong cin tinh ché thém (0,705 g, 93,7%).

Buoc 7: Tbéng hop tert-butyl (Z)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat

o

dimetylamin i
Boe HATU/DIPEA \©\ Bhoc
{ 4
AN \/j\ DMF/RT/1 h o~N \/j
07 o 0 ri:/
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Phéan ung duge thyc hién nhu dugc mé ta trong vi du 1, bude 7.2 béng cach
thay thé axit (Z)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)amino)but-2-enoic
cho hop chét 235 va thay thé DMF cho CH,Cl, lam dung moi 8 tao ra san phdm tho,
ma duoc tinh ché bing phuong phép sic ky cot qua silica-gel 230-400 mét bang cach
rira giai bang EtOAc 40-70% trong n-hexan @& tao ra hop chit néu & d& muc ctia vi

du 22 bude 7 (0,97 g, 70,8%).

Hop cht 22: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 8,8 Hz, 2H), 7,12-7,10 (m, 4H), 674 (d, J = 8,8 Hz, 2H), 6,58 (d, J
= 8,8 Hz, 2H), 6,15 (d, J= 11,6 Hz, 2H), 5,93-5,86 (m, 1H), 3,84 (t, J= 5,4 Hz, 2H),
3,40 (dd, J 1= 6,4 Hz, J = 1,6 Hz, 2H), 2,93 (s, 3H), 2,80 (s, 3H), 2,77 (t, J = 5,6 Hz,
2H), 2,40 (q, J = 7,3 Hz, 2H), 0,88 (t, J = 7,2 Hz, 3H). LCMS: 495,3 [M+H]".

Vi du 23: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-5-y1)-2-
phenylvinyl)phenoxy)etyl)amino)-1-morpholinobut-2-en-1-on (Hop chit 23)

Phan tng dugc thuc hién theo phuong phap nhu dugc néu trong Vi du 2, bude
7, bing cach, & vi du 2 budc 7, thay thé (E)-2-(4-(2- xyclobutyl-1-(1H-indazol-5-yl)-
2-phenylvinyl)phenoxy)etanamin (nhu dugc diéu ché trong vi du 13, budc 7) cho hop
chét 237 va (E)-4-bromo-1-morpholinobut-2-en-1-on (nhu dugc diu ché trong vi du
15, bude 1) cho hop chit 238 d tao ra hop chét 23 (0,045 g, 5%).

Hop chét 23: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,07 (s, 1H), 7,58 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,27-7,23 (m, 2H), 7,17-7,13 (m, 2H), 7,11-7,08 (m,
2H), 6,77 (d, J = 8,8 Hz, 2H), 6,66-6,61 (m, 1H), 6,53 (d, J = 8,8 Hz, 3H), 3,82 (t, J
=5,6 Hz, 2H), 3,51-3,49 (m, 8H), 3,40 (t, J = 8,5 Hz, 1H), 3,29 (s, 2H), 2,74 (t, J =
5,7 Hz, 2H), 1,82-1,76 (m, 4H), 1,57-1,54 (m, 1H), 1,23 (m, 1H). LCMS: 5633
[M+H]",

Vi du 24: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(4-flo-1H-indazol-5-y1)-2-
phenylvinyl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 24)

Hop chét duoc tong hop theo cach thic nhu duge néu trong vi du 14 bang
cach, & bude 1, thay thé 5-bromo-4-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
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(quy trinh didu ché dugc thé hién trong vi du 24 budc 1 dudi dy) cho hop chit 240
8 tao ra hop chét 24 (0,03 g, 5%).

Budc 1: Téng hop 5-bromo-4-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

F 0 Br
Br @ N 4
N’ _ N
NH PPTS/CH,Cl, C/
RT/16 h 0

Phan tng dugc thuc hién theo So dd 1, budc 1 dé tao ra nguyén liéu thd ma duge tinh
ché bing phuong phép sic ky cot qua silica 230-400 mét st dung etyl axetat 3-4%
trong n-hexan dé tao ra 5-bromo-4-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (5

g, 72%) & dang ddu mau nau.

Hop chat 24: 'H NMR (400 MHz, DMSO-ds): & 13,4 (s, 1H), 8,2 (s, 1H), 7,39 (d, J
= 8,8 Hz, 1H), 7,29-2,26 (m 2H), 7,2-7,16 (m, 2H), 7,11 (d, J= 7,2 Hz, 2H), 6,8 (d,
J=8,8 Hz, 2H), 6,6-6,54 (m, 3H), 6,52 (d, /= 16,0 Hz, 1H), 3,84 (t, J = 5,6 Hz, 2H),
3,3-3,26 (m, 3H), 2,97 (s, 3H), 2,83 (s, 3H), 2,76 (1, J= 5,6 Hz, 2H), 1,8-1,7 (m, 4H),
1,56-1,5 (m, 1H), 1,34-1,3 (m, 1H). LCMS: 539,3 [M+H]".

Vi du 25: Tbéng hop (BE)-4-((2-((5-((Z)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yDpyridin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit

Hop chit duoc téng hop theo cach thitc nhu dugc néu trong vi du 14 bang
cach, & budc 4, thay thé (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)but-1-en-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché trong
vi du 17, bude 1) cho hop chét 233 va tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-
en-1-y1)(2-((5-iodopyridin-2-yl)oxy)etyl)carbamat (diéu ché nhu dudi day trong Vi
du 25, cac bude 1-2) cho hop chét 234 d& tao ra hop chit 25 (80 mg, 18%) & dang

chit rin mau tring duc.
Budc 1: Tong hop tert-butyl (2-((5-iodopyridin-2-yl)oxy)etyl)carbamat

H

I @F 1H0”~""Boe DO\/\N'BM
- H
=N NaB/DMF/0 °C/30 phiit g~~~z N
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Thém natri hydrua (0,7 g, 33,5 mmol) vao dung dich khudy chia 2-flo-5-
iodopyridin (5 g, 22,4 mmol) trong DMF (25 mL) va dugc khudy trong 10 phut &
nhiét d6 0°C, thém tert-butyl (2-hydroxyetyl)carbamat (1,8 g, 11,2 mmol) vao hdn
hop néu trén. C4c thanh phin duoc khudy & nhiét d6 0°C trong 30 phut. Sau khi két
thuc phan tmg, hdn hop phéan tng duge rét vao nude d4 lanh, va duoc chiét bang etyl
axetat. Lop hitu co d4 két hop dugc rira bang nuée tiép d6 12 dung dich NaCl bdo hoa,
Jam kho bang Na;SO4 khan va c6 dic trong diéu kién &p sudt giam. Nguyén liéu thd
duoe tinh ché bing phuong phép sic ky cot qua silica 230-400 mét st dung EtOAc
15% trong n-hexan & dang chét rira giai d8 thu dugc hop chit mong mudn tert-butyl
(2-((5-iodopyridin-2-yl)oxy)etyl)carbamat & dang chit rén mau tring duc (3,5 g,
43%).

Budc 2: Tdng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-((5-
iodopyridin-2-yl)oxy)etyl)carbamat

Boc anhydrit

DIPE.
- - A
N/ 0/‘\/“ N N/ N/ O/\"N\/‘\\)LN"

Phan tmg dugc thuc hién theo phwong phap nhu dugc néu trong Vi du 14,
budc 3.1, bang céach thay thé tert-butyl (2-((5-iodopyridin-2-yl)oxy)etyl)carbamat
cho hop chit 241 & vi du 14, budce 3.1 dé tao ra hop chét néu ¢ d& muc cua vi du 25
budc 2 (3,6 g, 47%).

Hop chét 25: 'H NMR (400 MHz, DMSO-dq): 8 13,1 (s, 1H), 8,1 (s, 1H), 7,65 (s,
1H), 7,58 (d, J = 2,0 Hz, 1H), 7,54 (d, J=8,0 Hz, 1H), 7,23 (d, /= 6,8 Hz, 2H), 7,17-
7,12 (m, 5H), 6,6-6,5 (m, 1H), 6,5-6,47 (m, 2H), 4,1 (t, J= 5,6 Hz, 2H), 3,3 (m, 2H),
2,98 (s, 3H), 2,84 (s, 3H), 2,75 (t, J = 5,6 Hz, 2H), 2,46-2,40 (m, 2H), 0,89 (¢, J = 7,2
Hz, 3H). LCMS: 496,3 [M+H]".

Vi du 26: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-
yl)phenoxy) etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit (Hop chit 26)
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Bugc 1: Téng hop (E)-5-(1-(4-(2-cloetoxy)phenyl)-2-(o-tolyl)but-1-en-1-yl)-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol

7’ {} Bis(pinacalatojdiboron/PHFPh;), O
" 2-metyl THE/0 "C/S h I
ii) 1-(2-cloetoxy)-1-iodobenzen N O O i
) CH,CO/PHPPLCY, ¥ 0
Q°C-RT/M2h
) 1-lodo-2-metylbenzen/

4AM KOWBSC/Th

Quy trinh twong tu nhu dugc mo ta trong vi du 5 bing cach thay thé, & budc
1, (i) 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)- 1H-indazol (nhu dugc diéu ché
trong vi du 1, bude 3) cho hop chét 242, (ii) 1-(2-clo-etoxy)-4-iodobenzen cho hop
chét 243, va (iii) 1-iodo-2-metylbenzen cho hop chét 244, @8 tao ra nguyén liéu thd,
ma dugc tinh ché bang phwong phap sic ky cot qua silica gel 230-400 mét st dung
EtOAc 5% trong n-hexan d8 tao ra hop chét néu & dé muc cua vi du 26 budc 1 (2,9

g, 29,8%) & dang chét rin mau tréng duc.

Budc 2: Tong hop (E)-2-((2-(4-(1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y)-
2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)amino)etan-1-ol

N~

|
SORs ( <
7 0/\,(11 2-metoxy etanol N
6 138°C/I6 b 0

Dung dich khudy chira (E)-5-(1-(4-(2-cloetoxy)phenyl)-2-(o-tolyl)but-1-en-1-
yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (2,8 g, 5,6 mmol) trong 2-metoxy
etanol (28 mL) 1a 2-aminoetan-1-ol (3,3 mL, 56 mmol). Hon hop phan tmg dugc

[ J
SAOUY U

khudy trong 16 gid & nhiét 4o 135°C, sau khi két thuic phan tmg (quan sat bang TLC),
hdn hop phéan tmg duge pha lodng bing nudc lanh (50 mL) va dugce chiét bang etyl
axetat. L6p hitu co da két hop duoe rira bing nudc tiép d6 1a dung dich NaCl bdo hoa,
lam khd bang Na;SOs4 khan va c6 dic trong didu kién 4p sudt giam. San pham tho

duoc st dung trong budc tiép theo ma khong can tinh ché thém (3,2 g, dang tho).

Budc 3: Tong hop tert-butyl (E)-(2-hydroxyetyl)(2-(4-(1-(1-(tetrahydro-2H-pyran-2-
yl)-1H-indazol-5-y1)-2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)carbamat
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9 be

i Boc anhydrit/

v ‘ ‘ . CHCLRTRD ‘ ‘
6 o z:( O/VN\/\mz

Phan tmg dugc thuc hién theo So dd 3, budc 4 dé tao ra san phém th6 ma duoc

stt dung trong budc tiép theo ma khong can tinh ché thém (3,8 g, dang tho).

Budc 4: Tong hop tert-butyl (E)-(2-oxoetyl)(2-(4-(1-(1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)carbamat

| Dess-Martin/
OO R o
5 ONN\/\OH 0/\/N\Ao
(o]

306 307

Phan tmg duge thuc hién nhu dugc mo ta trong vi du 22, budc 4, thay thé hop
chét 306 cho hop chit 245 @ tao ra san pham thd ma dugc tinh ché bang phuong
phép sic ky cot qua silica-gel 100-200 mét bing c4ch rira giai bang EtOAc 30% trong
n-hexan dé tao ra hop chit néu & dé muc cua vi du 26 budc 4 (1,5 g, 40%).

Budc 5: Toéng hop etyl (E)-4-((tert-butoxycarbonyl)(2-(4-((E)-1-(1-(tetrahydro- 2H-
pyran-2-yl)-1H-indazol-5-y1)-2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)amino)but-2-
enoat

g

3 9
I Ph3P§)L0 A~ I
7 Boc 249

3 O O o’\/&\/*o CH,Cl,/RT/16 h g O O o’\/&\/\)\o/\

Phan tmg dugc thuc hién nhu duge mo6 ta trong vi du 22, budce 5, thay thé hop
chat 248 cho hop chét 246 va thay thé hop chit 249 cho hop chét 247 d¢ tao ra san
phdm tho ma dugc tinh ché bang phuong phap sic ky cot qua silica-gel 230-400 mét
bang cach ria giai bang EtOAc 20% trong n-hexan d8 tao ra hop chét néu & dé muc

ctia vi du 26 bude 5 (1,37 g, 82%).
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Budc 6: Tong hop axit (B)-4-((tert-butoxycarbonyl)(2-(4-((E)-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-y1)-2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)amino)but-2-

enoic

)y X

LIOH.H,0

O Q BOC THF: H,O/R'rlso h O O Boc
Q 0/\/N 0/\ O 0/\/1“ OH

Thém LiOH.HO (0,15 g, 3,78 mmol) va nudc (4 mL) vao dung dich khudy
chira etyl (E)-4-((tert-butoxycarbonyl)(2-(4-((E)-1-(1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)amino)but-2-enoat (0,38 g,
0,54 mmol) trong THF (16 mL). H3n hop phan ung dugc khudy trong 60 git & nhiét
d6 trong phong, sau khi két thtic phan tmg (quan s4t bang TLC), hdn hop phan mg
dugc pha lofing bing nudc va duge chiét bing diclometan (100 mL). Lép hitu co
duoc rira bing nude tiép d6 1a dung dich NaCl béo hoa, 1am khd bing Na»SO4 khan
va ¢b dic trong didu kién 4p suat giam. San phim thd dugc tinh ché bang phuong
phép sic ky c6t nhanh két hop d tao ra hop chét néu ¢ d& muc ctia vi du 26 budc 7
(0,33 g, 91%).

Budce 8: Tong hop tert-butyl ((E)-4-((2-hydroxyetyl)(metyl)amino)-4-oxobut-2-en-1-
yD(2-(4-((E)-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-(o-tolyl)but-1-en-
1-yl)phenoxy)etyl)carbamat

2-(metylamino)etan-1-ol
| HATUDIFEA
S L
O/\/ OH N 0/\, N/\,OH
O |

Thém DIPEA (0,25 mL, 1,47 mmol), HATU (0,18 g, 0,49 mmol) va 2-
(metylamino)etan-1-ol (0,036 g, 0,49 mmol) vao dung dich khudy chira axit (E)-4-
((tert-butoxycarbonyl)(2-(4-((E)-1-(1-(tetrahydro- 2H-pyran-2-yl)-1H-indazol-5-yl)-

2-(o-tolyl)but-1-en-1-yl)phenoxy)etyl)amino)but-2-enoic (0,33 g, 0,49 mmol) trong
DMA (14 mL). Hdn hop phan tmg dugc khudy trong 3 gid & nhiét d6 trong phong,
sau khi két thuc phan tng (quan sat bing TLC), hdn hop phan tmg dugc pha loang

bing nudce va duge chiét bang diclometan (100 mL). Lép hitu co dugc ria bang nudc
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tiép d6 1a dung dich NaCl bdo hoa, 1am khd bing NaxSO4 khan va ¢b dic trong diéu
kién 4p sudt giam. San phdm thé dugc tinh ché bing phuong phép sic ky cot qua
silica-gel 230-400 mét bing cach rira giai bang MeOH 3% trong diclometan dé tao ra
hop chét néu & d& muc ciia vi du 26 budc 8 (0,4 g, dang tho).

Buéc 9: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-
yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit (Hop chét 26)

HCI 2M trong dietyl ete
EtOH
0C. - -
e o 0°C-RT/16 h !
PPN NN W «F a e
1 % »,,-f\.-ﬂv‘%fkfm““

Phén tng duoc thuc hién theo So d 2, budc 6¢, thay thé hop chat 250 cho hop

chit 211c d8 tao ra san phim th6é ma dugc tinh ché bang phuong phap HPLC didu
ché dé tao ra hop chét 26 (20 mg).

Hop chét 26: "H NMR (400 MHz, DMSO-ds): 8 13,07 (s, 1H), 8,08 (s, 1H), 7,65 (s,
1H), 7,53 (d, J = 8,4 Hz, 1H), 7,23 (d, J= 8,8 Hz, 1H), 7,16-7,12 (m, 2H), 7,09-7,03
(m, 3H), 6,74 (d, J = 8,8 Hz, 2H), 6,63-6,46 (m, 4H), 4,76-4,64 (m, 1H), 3,84 (t, J =
5,2 Hz, 2H), 3,50-3,47 (m, 2H), 3,39-3,36 (m, 2H), 3,02 (s, 4H), 2,86 (s, 1H), 2,75-
2,67(m, 1H), 2,33-2,30 (m, 2H), 2,10 (s, 3H), 2,0 (bs, 1H), 0,86 (t, J =7,4 Hz, 3H).
LCMS: 539,4 [M+H]".

Vi du 27: Khong c6 vi du 27.

Vi du 28: Tbng hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-

vdroxvyetyDN-N-m etvihn
/ PN S S § - ‘*J AU

roxyety -2-enamit

v

(Hop chét 28)

Budc 1: Téng hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit

Cl F
N‘;\i O O ONE\/\)()LT/\/OH
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Hop chét dugc tdng hop theo cach thie nhu duge néu trong vi du 3 bang cach
(i) & bude 4, thay thé 2-clo-4-flo-1-iodobenzen cho hop chét 227 va (ii) & budc 6 cla
vi du 3, thay thé (E)-4-bromo-N-(2-hydroxyetyl)-N-metylbut-2-enamit (nhu dugc
didu ché trong vi du 18, budc 1) cho hop chat 251 d8 tao ra hop chét néu & d& muc &

dang thé (0,5 g) va dugc st dung ma khong tinh ché thém.

Budc 2: Téng hop tert-butyl (2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo- 1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)((E)-4-((2-hydroxyetyl)(metyl)-amino)-4-oxobut-2-

en-1-yl)carbamat

a ¥ [} F
O Boc anhydrit/ O
i i CHCLRTAN T f
a !foc
AT O AT U
N Oz\,ﬂ\/\iﬁx\,ﬁﬂ N‘N 0/\,"\/\/‘6\“/\/0"
1 ) " 1

Phan tng dugc thuc hién theo So dd 2, bude 5 dé tao ra san phém thé ma dugc
tinh ché bang phuong phap HPLC diéu ché thu dugc hop chét tinh khiét néu & dé
muc cua budce 2 vi du 28 (0,28 g, 48%).

Budc 3: Tong hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit
(Hop chét 28)

£F F

w F CH:CI/TFA ' :
RT/30 phiit :
F ] ¥
———
N Y En Q » H L
~ » i \,ﬂeg._,j-.; T Y , N‘MT A

u
28

Phan tmg duoc thuc hién theo So db 2, budc 6b d& tao ra san pham tho, ma
duoc tinh ché bing phuong phap HPLC diéu ché thu dugc hop chét 28 (0,025 g,
11%).

Hop chit 28: 'H NMR (400 MHz, DMSO-ds): 8 12,59 (s, 1H), 7,54 (s, 1H), 7,49 (d,
J =88 Hz, 1H), 7,34-7,31 (m, 2H), 7,24 (d, J= 8,8 Hz, 1H), 7,14-7,11 (m, 1H), 6,83
(d, J= 8,4 Hz, 2H), 6,63 (d, J = 8,3 Hz, 2H), 6,59-6,52 (m, 2H), 4,76-4,64 (m, 1H),
3,87 (t, J = 4,7 Hz, 2H), 3,50-3,46 (m, 2H), 3,40-3,38 (m, 4H), 3,03 (s, 1H), 2,86-
2,81 (m, 4H), 2,36-2,33 (m, 2H), 0,88 (t, /= 7,3 Hz, 3H). LCMS: 595,2 [M+H]".
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Vi du 29: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(4-isopropylphenyl)
but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 29)

Budc 1: Tong hop tert-butyl (2-(4-((E)-1-(1H-indazol-5-yl)-2-(4-isopropylphenyl)
but-1-en-1-yl)phenoxy)etyl)((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)carbamat

J
|

T
Hop chét duge tdng hop theo céch thirc nhu duge néu trong vi du 3 bing céch
thay thé (i), & buéc 1, 5-(but-1-yn-1-yl)-1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol (d&
diéu ché & vi du 1, bude 3) cho hop chét 252 va (ii), & budc 4, 4-isopropyliodobenzen
cho hop chit 227. Chét trung gian thu dugc dugc dit trong diéu kién phan tng di mo
ta trong So dd 2, budc 5 @ tao ra san phdm thé ma duge tinh ché qua sic ky cot qua
silica-gel 230-400 mét, cot dugc rira giai bing MeOH 2% trong diclometan & dang

chét rira gidi dé tao ra hop chit néu & dé muc cua vi du 29 budce 1 (0,096 g, 29%).

Budce 2: Toéng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(4-isopropylphenyl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 29)

HCI 2M trong dietyl ete
EtOH/0°C-RT/2 h

Rue LL)
'}f‘\z"& v"’ﬁfﬂ\m -
[

Phan tmg dugc thuc hién theo So dd 2, budc 6¢ dé tao ra hop chét tho duoc
tinh ché bang phuong phap HPLC diéu ché @8 tao ra hop chét 29 (0,010 g, 12%).

Hop chét 29: 'H NMR (400 MHz, DMSO-ds): 8 13,05 (s, 1H), 8,06 (s, 1H), 7,6 (s,
1H), 7,5 (d, J = 8,8 Hz, 1H), 7,1-7,05 (m, 5H), 6,74 (d, J = 8,8 Hz, 2H), 6,63-6,58
(m, 3H), 6,5 (d, J= 15,2 Hz, 1H), 3,66 (t, /= 5,6 Hz, 2H), 3,31 (m, 2H), 2,98 (s, 3H),
2,84 (s, 3H), 2,82- 2,76 (m, 3H), 2,4-2,35 (m, 2H), 1,16 (d, J = 6,8 Hz, 6H), 0,88 (t,
J=17,3 Hz, 3H). LCMS: 537,4 [M+H]".
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Vi du 30: Téng hop (E)-4-((2-(4-((E)-4-clo-1-(1H-indazol-5-y1)-2-phenyl but-1-en-
1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 30)

Hop chét dugc téng hop theo cach thirc nhu dugc néu trong vi du 5 b'ﬁmg cach,
& bude 1, thay thé 5-(4-clobut-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
(diéu ché nhu duéi day trong Vi du 30 céc bude 1-2) cho hop chét 242, tert-butyl (E)-
(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)carbamat (nhu duoc
diéu ché trong vi du 14, budc 3) cho hop chét 243, va iodobenzen cho hop chit 244
v tiép tuc v6i vi du 5 Budc 2 dé tao ra hop chit 30 (0,04 g, 6%).

Budc 1: Tong hop 4-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-3-yn-1-ol

y; Br " ,.‘/’N on
0
N\/D’ — / N :/.D/
, PA(PPhy);Cl/Cal/EtN
80°C16 h/éng kin

Phan tmg dugc thuc hién theo So dd 1, budc 2, st dung 5-bromo-1-

(tetrahydro-2H-pyran-2-yl)-1H-indazol (vi du 1, budc 3) cho hop chét 202 va but-3-

yn-1-o1 cho hop chét 203, ¢ tao ra san phim thd ma dugc tinh ché bang phuong phép
sdc ky cot silica-gel sir dung etyl axetat 15% trong n-hexan @8 tao ra hop chét néu &

d& muc cua vi du 30 bude 1 (1,3 g, 54%).

Budc 2: Téng hop 5-(4-clobut-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H- indazol

OH Cl
pyridin /POCly
N RT/16h N/

Thém POCl; vao dung dich duoc lam lanh bing nudc dé chia 4-(1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-3-yn-1-ol (2,6 g, 9,6 mmol) trong
pyridin (36 mL). Hn hop phan tmg dugc d& & nhiét do trong phong trong 16 gio.
Khi két thuc phan tng, lugng du POCI3 dugc loai bo trong chén khong, kiém héa
bang dung dich natri bicacbonat, chiét bang etyl axetat (2 x 100 mL), 16p hitu co da
két hop duoc rira bang dung dich nuéce mudi va 1am khé bang natri sulphat khan. Lép

hitu co duge cb dic dén kho dé tao ra san phém th6, ma duge tinh ché béng phuong
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phép séc ky cot qua silica-gel, cot duge rira giai bang EtOAc 10% trong n-hexan dé
thu duoc hop chit néu & d& muc ctia vi du 30 bude 2 (1,5 g, 54%).

Hop chét 30: 'H NMR (400 MHz, DMSO-ds): § 13,1 (s, 1H), 8,08 (s, 1H), 7,7(s, 1H),
7,53 (d, J = 8,8 Hz, 1H), 7,26-7,16 (m, 6H), 6,77 (d, J= 8,8 Hz, 2H), 6,6 (d, J= 8,0
Hz, 3H), 6,5 (t, J = 5,2 Hz, 1H), 3,87 (d, J= 5,6 Hz, 2H), 3,46 (t, J= 6,8 Hz, 2H), 3,3
(m, 2H), 2,98 (s, 3H), 2,89 (t, J=7,2 Hz, 2H), 2,84 (s, 3H), 2,77 (t, J = 5,2 Hz, 2H).
LCMS: 529,3 [M+H]".

Vi du 31: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(4-isopropyl phenyl)
but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 31)

Hop chét dugc tdng hop theo cach thie nhu duge néu trong vi du 3 bang cach,
& bude 4, thay thé (Z)-tert-butyl (2-(4-(1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-
5-yl)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)
carbamat (nhu dugc diu ché trong vi du 6, buéc 1) cho hop chét 226 va 2-iodo-1-
metoxybenzen cho hgp chét 227 dé tao ra hop chét 31 (0,014 g, 3%).

Hop chét 31: 'H NMR (400 MHz, DMSO-ds): 13,05 (s, 1H), 8,07 (s, 1H), 7.6 (s,
1H), 7,5 (d, J = 8,4 Hz, 1H), 7,15-7,11 (m, 2H), 6,94 (d, J= 8,4 Hz, 1H), 6,87 (d, J =
7,2 Hz, 1H), 6,78-6,72 (m, 3H), 6,58-6,54 (m, 3H), 6,5 (d, J = 15,2 Hz, 1H), 3,85 (¢,
J=5,6 Hz, 2H), 3,77 (s, 3H), 3,31 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,76 (t, J = 5,6
Hz, 2H), 2,33 (s, 2H), 0,88 (t, J = 7,2 Hz, 3H). LCMS: 525,3 [M+H]".

Vi du 32: Tong hop (E)-4-((2-(4-((E)-2-(2-(diflometoxy)phenyl)-1-(1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 32)

Hop chét dugc tdng hop theo cach thirc nhu dugc néu trong Vi du 3 bang cach,
& budc 4, thay thé (Z)-tert-butyl (2-(4-(1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-
5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)
carbamat (nhu dugc didu ché trong vi du 6, budc 1) cho hop chét 226 va 2-iodo-1-
diflurometoxybenzen cho hop chét 227 dé tao ra hop chét 32 (0,022 g, 4%).

Hop chit 32: "H-NMR (400 MHz, DMSO-ds): 5 13,08 (s, 1H), 8,09 (s, 1H), 7,62 (s,
1H), 7,53 (d, J = 8,8 Hz, 1H), 7,25-7,23 (m, 1H), 7,22-7,08 (m, 5H), 6,78 (d, J = 8,8
Hz, 2H), 6,62-6,57 (m, 3H), 6,5 (d, J= 15,2 Hz, 1H), 3,85 (t, J = 5,2 Hz, 2H), 3,32-
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3.3 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,77 (t, J= 5,2 Hz, 2H), 2,33 (m, 2H), 0,87 (¢,
J=17,2 Hz, 3H), LC- MS: 561,3 [M+H]".

Vi du 33: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-y1)-2-(2-(triflo-metoxy)
phenyl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 33)

Hop chit dugc tdng hop theo céch thirc nhu duge néu trong Vi dy 3 bang cach,
& budc 4, thay thé tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((Z)-1-
(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)carbamat (didu ché nhu du6i day
trong vi du 33 budc 1) cho hop chét 226 va 2-iodo-1-triflurometoxybenzen cho hop
chat 227 va tiép tuc véi vi du 3 bude 5 dé tao ra hop chét 33 (0,030 g, 26%).

Budc 1: Tong hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((Z)-1-
(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)carbamat
0 9’&
N\/\)LN/ B*Q
.0, ! »
/jgi ‘ﬁ 2-metyl THE :H,0 O @ /\,z
C3;COYPA(PPH); 018 *C-RT/2 h @ o

Phan tmg dugc thuc hién theo So dd 1, budc 4, stt dung (Z)-5-(1,2-bis(4,4,5,5-

tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol (nhu dugc diéu ché trong vi dy 17, bude 1) cho hop chét 206 va tert-butyl
(E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-iodophenoxy) etyl)carbamat (nhu
duogc didu ché trong vi du 14, budce 3) cho hop chét 207, dé tao ra nguyén lidu thd ma
dugc tinh ché bing phuong phap sic ky cot qua silica gel 230-400 mét sir dung MeOH
trong diclometan (1,6:98,4) dé tao ra hop cht néu & d& muc ctia vi du 33 bude 1 (4,04
g, 43%).

Hop chit 33: 'H-NMR (400 MHz, DMSO-ds): 8 13,10 (s, 1H), 8,1 (s, 1H), 7,6 (s,
1H), 7,5 (d, J = 8,8 Hz, 1H), 7,42-7,39 (m, 1H), 7,38-7,26 (m, 2H), 7,22-7,18 (m,
1H), 7,13-7,11 (m, 1H), 6,74 (d, J= 8,80 Hz, 2H), 6,62-6,58 (m, 3H), 6,51-6,48 (d, J
= 15,2 Hz, 1H), 3,86 (t, J = 5,6 Hz, 2H), 3,31-3,3 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H),
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2,76 (t, J = 5,6 Hz, 2H), 2,43-2,42 (m, 2H), 0,86 (t, /= 7,60 Hz, 3H). LCMS: 579,0
[M+H]".

Vi du 34: Téng hop (BE)-4-((2-(4-((B)-1-(1H-indazol-5-yl)-2-(2-isopropyl
phenyl)but-1-en-1-yl) phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 34)

Hop chit dugc tdng hop theo cach thirc nhu dugc néu trong vi du 12 bing
cach, & budc 2, thay thé (E)-2-(4-(1-(1H-indazol-5-y1)-2-(2-isopropylphenyl)but-1-
en-1-yl)phenoxy)etan-1-amin (diéu ché nhu duéi day trong Vi du 34 budce 1) cho hop
chét 253 va (E)-4-bromo-N,N-dimetylbut-2-enamit (nhu dugc diéu ché trong vi du 1,
bude 7) cho hop chét 232 @ tao ra hop chit 34 (0,010 g, 6%).

Budgc 1: Tong hop tert-butyl (E)-(2-(4-(2-(2-isopropylphenyl)-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

g
N‘:NI O O N

Hop chit dugc tbng hop theo cach thie nhu duoc néu trong Vi du 7 bang cach
thay thé 2-iodo-1-iospropylbenzen & budc 1, tiép tuc v6i budce 2, va thyc hién ngay

bude 4 dé thu dugc hop chét néu & dé muc (0,5 g, 98%).

Hop chit 34: 'H-NMR (400 MHz,DMSO-de): 8 13,07 (s, 1H), 8,10 (s, 1H), 7,64 (s,
1H), 7,53 (d, J = 8,8 Hz, 1H), 7,24 (d, J= 6,8 Hz, 1H), 7,19-7,14 (m, 4H), 6,72 (d, J
= 8,8 Hz, 2H), 6,6-6,46 (m, 4H), 3,84 (t, /= 5,6 Hz, 2H), 3,30 (m, 2H), 3,17 (t, J =
6,80 Hz, 1H), 2,98 (s, 3H), 2,84 (s, 3H), 2,75 (t, /= 5,6 Hz, 1H), 2,67 (t, J= 6,0 Hz,
1H), 2,36-2,30 (m, 2H), 1,13 (d, J = 6,8 Hz, 3H), 0,86 (t, J = 7,60 Hz, 3H), 0,61 (d,
J=6,80 Hz, 3H), LC- MS: 537,3 [M-+H]".

Vi du 35: Téng hop (E)-4-((2-(4-((B)-2-(2-etylphenyl)-1-(1H-indazol-5-yl) but-1-en-
1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 35)

Hop chit dugc téng hop theo céch thie nhu dugce néu trong vi du 5 béng céch,
& budc 1, thay thé tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat (nhu dugc diéu ché trong Vi du 14, budc 3) cho hop chét
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243 va 2-iodo-1-metylbenzen cho hop chét 244 va tiép tuc véi budce 2 dé tao ra hop
chét 35 (0,079 g, 10%).

Hop chit 35: "H NMR (400 MHz, DMSO-ds): 5 13,06 (s, 1H), 8,08 (s, 1H), 7,64 (s,
1H), 7,53 (d, J = 8,4 Hz, 1H), 7,2-7,13 (m, 5H), 6,73 (d, J = 8,8 Hz, 2H), 6,6-6,47
(m, 4H), 3,84 (t, J= 5,6 Hz, 2H), 3,3-3,29 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,75 (¢,
J= 5,6 Hz, 2H), 2,67-2,63 (m, 1H), 2,41-2,26 (m, 3H), 1,02 (t, /= 7,6 Hz, 3H), 0,86
(t, J= 7,6 Hz, 3H) LCMS: 523,3 [M+H]".

Vi du 36: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-
yl)phenoxy)etyl) amino)-N,N-dimetylbut-2-enamit (Hop chét 36)

Buge 1: Téng hop tert-butyl (2-(4-((E)-1-(1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-
yl)phenoxy)etyl)((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)carbamat

J
l

soa s N INY
Hop chét dugc tong hop theo céch thire nhu duge néu trong Vidu 3 bang cach,
& budce 4, thay thé (2)-tert-butyl (2-(4-(1-(1-(tetrahydro-2 H-pyran-2-yl)-1H-indazol-

5-yl)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)
carbamat (nhu dugc didu ché trong vi du 6, bude 1) cho hop chét 226 va 2-iodo-1-
metylbenzen cho hgp chét 227. Chét trung gian thu dugc dugc dit trong diéu kién
phan tmg dd mo ta trong So @b 2, budc 5 dé tao ra san phim thd, ma dugc tinh ché
qua séc ky silica gel voi MeOH 2% trong diclometan & dang cht rira giai dé tao ra

hop chét néu & & muc ca vi du 36 bude 1 (0,12 g, 27%).
Buéc 2: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(o-tolyl)but-1-en-1-
yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chit 36)

EtOH
HCI2M trong dietyl ete
0°C-RT/2h
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Phan mg dugc thuc hién theo So dd 2, bude 6¢, dé tao ra san phém tho, ma
dugc tinh ché bang phwong phap TLC diéu ché dé tao ra hop chit néu & d& muc ciia
vi du 36 budce 2 (0,015 g, 15%).

Hop chét 36: 'H NMR (400 MHz, DMSO-ds): 8 13,08 (s, 1H), 8,08 (s, 1H), 7,65 (s,
1H), 7,53 (d, J = 8,8 Hz, 1H), 7,4 (d, J = 7,2 Hz, 1H), 7,16-7,13 (m, 2H), 7,1-7,03
(m, 2H), 6,74 (d, J= 8,8 Hz, 2H), 6,6-6,47 (m, 4H), 3,84 (t, J = 5,6 Hz, 2H), 3,29-3,1
(m, 2H), 2,98 (5, 3H), 2,84 (s, 3H), 2,76 (t, J = 5,6 Hz, 2H), 2,33-2,31 (m, 2H), 2,1
(s, 3H), 0,86 (t, J= 7,6 Hz, 3H). LCMS: 509,3 [M+H]".

Vi du 37: Khong c6 vidu 37.

Vi du 38: Téng hop (E)-4-((2-((5-((Z)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yDpyrimidin-2-yl) oxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 38)

Hop chét dugc tong hop theo cach thirc nhu dwgce néu trong vi du 12 bang
céch, & budc 2, thay thé (E)-4-((2-((5-((Z)-1-(1H-indazol-5-y1)-2-phenylbut-1-en-1-
yDpyrimidin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit (diéu ché nhu dudi day
trong Vi du 38 cac budc 1 —4) cho hop chét 253 va (E)-4-bromo-N,N-dimetylbut-2-
enamit (nhu dugc diéu ché trong vi du 1, bude 7) cho hop chét 232 @ tao ra hop chét
38 (0,11 g, 13%).

Budc 1: Tong hop tert-butyl (2-((5-bromopyrimidin-2-yl)oxy)etyl)carbamat

o
HO\/\NJL0)< B
B T
I - T ¢
_— N O
NNa  CsCO/DMFRTIAR NN \[c])/ \|<
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Thém xeri cacbonat (7,57 g, 23,3 mmol) vao dung dich khudy chira tert-butyl
(2-hydroxyetyl)carbamat (3,25 g, 20,2 mmol) trong DMF (90 mL). Hdn hop phan
tng dugc khudy trong khoang 15 phit ¢ nhiét d6 trong phong, 5-bromo-2-
clopyrimidin (3,0 g, 15,5 mmol) dugc thém vao hén hop phan tng va dugc khudy
trong 14 gio. Khi két thic, hdn hop phan tmg dugc pha lodng bing nudc, chiét bing
etyl axetat, 16p hitu co d4 két hop dugc rira bing nudc sau d6 bang nuwdc mudi. Lép
hitu co dugc lam khd béng natri sulphat khan, c6 déc dén khd trong diéu kién ap suit
giam. San phdm tho dugc tinh ché qua sic ky cot qua silica gel, rira giai bang EtoAc

15-20% trong n-hexan d tao ra hop chét néu & dé muc (4,5 g, 55%).
Budc 2: Tong hop tert-butyl (2-((5-iodopyrimidin-2-yl)oxy)etyl)carbamat

Nal/Cul/DMEDA,

Br- I
\(\j‘\ i 1,4-dioxan /100 °C/6 h T\/"N\
SN NN \[ro - 5y
0

< YK

Thém Nal (3,78 g, 25,2 mmol), Cul (2,4 g, 12,6 mmol) va NN’ -

dimetyletylendiamin (2,2 g, 25,2 mmol) vao dung dich khudy chira tert-butyl (2-((5-
bromopyrimidin-2-yl)oxy)etyl)carbamat (4,0 g, 12,6 mmol) trong 1,4-dioxan (80
mL). Hon hop phan timg duoc gia nhiét dén 100°C trong 6 gid. Khi két thic, hdn hop
phan ting dugc 1am ngudi dén nhiét d6 trong phong, loc qua miéng xelit va miéng
xelit dugc rira bang etyl axetat (200 mL). Phéan loc thu duge duge ria béng nudac,
nuée mudi va 1am khé bang natri sulphat khan va c6 dic dén kho. San phim thé dugc
tinh ché qua sic ky cot qua silica gel, rira giai bing EtOAc 15% trong n-hexan dé tao
ra hop chét néu & d& muc ctia vi du 38 bude 1 (3,2 g, 69%).
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Budc 3: Tong hop tert-butyl (Z)-(2-((5-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol-5-yl)but-1-en-1-yl)pyrimidin-2-yl)oxy)etyl)carbamat
i} Bis(pinncolnto)diboren/Pi{PPhy),

2-metyl THE90 "CMh
1§} fert-bustyl (2-((S-iodopyrimidin-2-y1)

4@/\ oxyjetyljcarbamat

N Cs;CO,/N(PPb;),Ch

N D*C-RT/16 h -
TN

O

~
N
| H
iit) lodobenzen /A, N. O
4M KOH/BSC/Th N Y \}/
a:g 0

Phan tmg dugc thuc hién nhu duge mé ta trong vi du 5, bude 1, st dung 5-
(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (vi du 1, budc 3) va thay
thé iodobenzen cho hop chit 244 dé tao ra sin phim thé ma dugc tinh ché bang
phuong phép sic ky silica gel, rira giai bang EtOAc 25-30% trong n-hexan thu dugc
hop chét néu & d& muc cua vi du 38 budce 3 (2,9 g, dang tho).

Budc 4: Téng hop (Z)-2-((5-(1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)pyrimidin-

2-yl)oxy)etan-1-amin

EOH
HCI 2M trong dietyl ete
G°C-RT/I6 b
——————

SN
Ao f_o
® YR

Phan tng dugc thuc hién theo So dd 2, budc 2b dé tao ra hop chét néu & dé
muc cua vi du 38 budc 4 (1,6 g, 85%).

Hop chit 38: 'H NMR (400 MHz, DMSO-ds): 13,12 (s, 1H), 8,09 (s, 1H), 7,99 (s,
2H), 7,69 (s, 1H), 7,56 (d, J= 8,4 Hz, 1H), 7,3-7,17 (m, 6H), 6,62-6,47 (m, 2H), 4,18
(t, J= 6 Hz, 2H), 3,30-3,28 (m, 2H), 2,98 (s, 3H), 2,83 (s, 3H), 2,68 (t, J = 6 Hz, 2H),
2,46-2,42 (m, 2H), 0,90 (t, J=7,2 Hz, 3H). LCMS: 497,3 [M+H]".
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Vi du 39: Tng hop (E)-1-(azetidin-1-y1)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-
5-yl)-2-phenylvinyl) phenoxy)etyl)amino)but-2-en-1-on (Hop chit 39)

Hop chat duoc téng hop theo céach thirc nhu duge néu trong vi du 12 bing
cach, & budc 2, thay thé (E)-2-(4-(2-xyclobutyl-1-(1H-indazol-5-yl)-2-phenylvinyl)
phenoxy)etan-1-amin (nhu dugc diéu ché trong Vi du 13, budc 7) cho hgp chit 253
va (E)-1-(azetidin-1-yl)-4-bromobut-2-en-1-on (nhu duge didu ché trong vi du 10,
budc 1) cho hop chit 232 @& tao ra hop chit 39 (0,030 g, 4%).

Hop chét 39: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,07 (s, 1H), 7,58 (s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,27-7,23 (m, 2H), 7,17-7,08 (m, SH), 6,79-6,76 (m,
2H), 6,59 (t, J = 5,2 Hz, 1H), 6,57-6,53 (m, 2H), 6,04-5,75 (m, 1H), 4,11 (t, J= 17,6
Hz, 2H), 3,87-3,80 (m, 4H), 3,41 (t, J = 8,8 Hz, 1H), 3,29-3,27 (m, 2H), 2,74 (t, J =
5.6 Hz, 2H), 2,17 (t, J = 7,6 Hz, 2H), 1,82-1,76 (m, 4H), 1,59-1,55 (m, 1H), 1,36-
1,32 (m, 1H). LCMS: 533,3 [M+H]".

Vi du 40: Téng hop (E)-1-(azetidin-1-y1)-4-((2-(4-((E)-2-xyclobutyl-1-(3-flo-1H-
indazol-5-yl)-2-phenylvinyl)phenoxy)etyl)amino)but-2-en-1-on (Hop chét 40)

Hop chit duoc téng hop theo céch thirc nhu duoc néu trong Vi du 3 bang cach
(1) 6 budc 4, thay thé (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-
1-en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché trong
Vi du 3, budc 1) cho hop chit 226 va iodobenzen cho hgp chét 227 va (ii) & budc 6,
thay thé (E)-1-(azetidin-1-yl)-4-bromobut-2-en-1-on (nhu dugc diu ché trong vi du
10, budc 1) cho hop chit 251 d tao ra hop chit néu & d& muc (0,007 g, 3%).

Hop chét 40: 'H NMR (400 MHz, DMSO-dq): 5 12,57 (s, 1H), 7,49 (s, 1H), 7,46 (d,
J=8,0 Hz, 1H), 7,27-7,1 (m, 6H), 6,8 (d, J = 8,8 Hz, 2H), 6,6 (t, J = 5,2 Hz, 1H),
6,55 (d, J= 8,8 Hz, 2H), 6,02 (d, J= 15,6 Hz, 1H), 4,12 (t, J= 7,4 Hz, 2H), 3,87-3,83
(m, 4H), 3,4-3,37 (m, 1H), 3,29-3,27 (m, 2H), 2,74 (t, J = 5,6 Hz, 2H), 2,2-2,1 (m,
2H), 1,83-1,75 (m, 4H), 1,6-1,56 (m, 1H), 1,34-1,24 (m, 1H). LCMS: 551,3 [M+H]".

Vi du 41: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-5-y1)-2-
phenylvinyl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit ~ (Hop
chét 41)
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Hop chit duoc téng hop theo cach thic nhu duge néu trong Vi du 12 bang
céch, & budce 2, thay thé (E)-2-(4-(2-xyclobutyl-1-(1H-indazol-5-yl)-2-phenylvinyl)
phenoxy)etan-1-amin (nhu dugc didu ché trong vi du 13, budc 7) cho hop chét 253
va (B)-4-bromo-N-(2-hydroxyetyl)-N-metylbut-2-enamit (nhw duoc diéu ché trong vi
du 18, budc 1) cho hop chit 232 d& tao ra hop chat 41 (0,012 g, 9%).

Hop chit 41: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,08 (s, 1H), 7,58 (s,
1H), 7,51 (d, /= 8,0 Hz, 1H), 7,27-7,24 (m, 2H), 7,17-7,09 (m, 4H), 7,78 (d, J = 7,6
Hz, 2H), 6,58-6,52 (m, 4H), 4,77-4,64 (m, 1H), 3,85 (t, J = 5,2 Hz, 2H), 3,51-3,41
(m, 2H), 3,39-3,34 (m, 5H), 3,03 (s, 1H), 2,86 (s, 2H), 2,80-2,79 (m, 2H), 1,82-1,76
(m, 4H), 1,57-1,55 (m, 1H), 1,35-1,32 (m, 1H), LCMS: 551,3 [M+H]".

Vi dy 42: Tong hop (E)-1-(azetidin-1-y1)-4-((2-(4-((E)-2-xyclobutyl-1-(1H-indazol-
5-yl)-2-(o-tolyl) vinyl)phenoxy)etyl)amino)but-2-en-1-on (Hop chét 42)

Hop chét duoc tbng hop theo cach thitc nhu dugce néu trong Vidu 3 bang céch
(i) & budc 4, thay thé (Z)-tert-butyl (2-(4-(2-xyclobutyl-1-(1-(tetrahydro-2H-pyran-
2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)vinyl)phenoxy)etyl) carbamat (nhu duoc didu ché trong vi du 13, budc 5) cho hop
chét 226 va 1-iodo-2-metylbenzen cho hop chit 227 va (ii) & buéc 6, thay thé (B)-1-
(azetidin-1-yl)-4-bromobut-2-en-1-on (nhu duoc diu ché trong Vi du 10, budc 1)
cho hop chat 251 d& tao ra hop chét 42 (0,05 g, 4,5%).

Hop chét 42: 'H NMR (400 MHz, DMSO-ds): 8 13,07 (s, 1H), 8,09 (s, 1H), 7,60 (s,
1H), 7,53 (d, J = 2,0 Hz, 1H), 7,16-7,08 (m, 5H), 6,77 (d, J = 8,8 Hz, 2H), 6,61-6,57
(m, 1H), 6,54 (d, J = 8,8 Hz, 2H), 6,03 (d, J= 15,6 Hz, 1H), 4,11 (t, J= 7,6 Hz, 2H),
3,87-3,82 (m, 4H), 3,43-3,39 (m, 1H), 3,31 (s, 2H), 2,77 (t, J = 5,6 Hz, 2H), 2,19-
2,15 (m, 2H), 2,12 (s, 3H), 1,89-1,73 (m, 3H), 1,61-1,53 (m, 2H), 1,36-1,32 (m, 1H).
LCMS: 547,3 [M+H]".

Vi du 43: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(2-flo phenyl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 43)
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Hop chét duoc tdng hop theo cach thire nhu duge néu trong vi du 3 bing cach,
& budc 4, thay thé 1-iodo-2-flobenzen cho hop chét 227 dé tao ra hop chét 43 (0,025
g, 10%).

Hop chét 43: 'H NMR (400 MHz, DMSO-ds): 8 12,59 (s, 1H), 7,52 (s, 1H), 7,48 (dd,
Ji= 8,8 Hz, J» = 2,0 Hz, 1H), 7,24-7,18 (m, 3H), 7,08-7,03 (m, 2H), 6,80 (d, J = 8,4
Hz, 2H), 6,63-6,57 (m, 3H), 6,49 (d, J = 5,2 Hz, 1H), 3,86 (t, J = 5,6 Hz, 2H), 3,33-
3,31 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,77 (t, J = 5,6 Hz, 2H), 2,37-2,32 (m, 2H),
0,88 (t, J = 7,2 Hz, 3H). LCMS: 531,3 [M+H]".

Vi du 44: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl1)-2-(3-flo phenyl)but-
1-en-1-yl) phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 44)

Hop chét dugc tdng hop theo céch thirc nhu duge néu trong Vi du 3 bing cach,
& budc 4, thay thé 1-iodo-3-flobenzen cho hop chét 227 dé tao ra hop chét 44 (0,010
g, 4%).

Hop chét 44: "H NMR (400 MHz, DMSO-ds): § 12,60 (s, 1H), 7,52 (s, 1H), 7,47 (4,
J =88 Hz, 1H), 7,25-7,19 (m, 2H), 6,99-6,94 (m, 3H), 6,78 (d, J = 8,8 Hz, 2H), 6,64
(d, J= 8,8 Hz, 2H), 6,59 (t, J = 5,2 Hz, 1H), 6,50 (d, J = 15,2 Hz, 1H), 3,88 (d, /=
5,6 Hz, 2H), 3,33-3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,78 (t, J = 5,2Hz, 2H),
2,42-2,38 (m, 2H), 0,88 (t, J= 7,6 Hz, 3H). LCMS: 531,3 [M+H]".

Vi du 45: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-y1)-2-(3- flophenyl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 45)

Hop chit duoc tdng hop theo cach thirc nhu dugc néu trong Viduy 3 bang cach,
& budc 4, thay thé 1-iodo-4-flobenzen cho hop chit 227 dé tao ra hop chit 45 (0,008
g, 3,8%).

Hop chit 45: "H NMR (400 MHz, DMSO-ds): § 12,60 (s, 1H), 7,51 (s, 1H), 7,47 (dd,
J;=8,8Hz, J; = 1,6 Hz, 1H), 7,21-7,19 (m, 3H), 7,18-7,02 (m, 2H), 6,75 (d, J = 8.8
Hz, 2H), 6,64-6,58 (m, 3H), 6,51 (d, J= 15,2 Hz, 1H), 3,88 (t, J = 5,6 Hz, 2H), 3,31
(d, J = 4,4 Hz, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,78 (t, J= 5,2 Hz, 2H), 2,39-2,37 (m,
2H), 0,87 (t, J= 7,2 Hz, 3H). LCMS: 531,3 [M+H]".
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Vi du 46: Téng hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-2-xyclobutyl-1-(3-flo-
1H-indazol-5-yl)vinyl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit  (Hop chét
46)

Hop chét dugc tong hop theo cach thire nhu dugce néu trong Vi du 3 bang cach
() & budc 3, thay thé (2)-5-(2-xyclobutyl-1,2-bis(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)vinyl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc
didu ché trong Vi du 14, buéc 2) cho hop chdt 255 va (E)-tert-butyl (4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)-carbamat  (nhu  duoc
diu ché trong Vi du 14, buéc 3) cho hop chét 256 va (ii) & budc 4, thay thé 2-clo-4-
flo-1-iodobenzen cho hop chét 227 va (iii) tiép tuc véi budc 5 dé tao ra hop chat 46
(0,02 g, 10%).

Hop chit 46: 'H NMR (400 MHz, DMSO-ds): 8 12,6 (s, 1H), 7,49 (d, J=5,2 Hz 2H),
7,37-7,31 (m, 2H), 7,23 (d, J = 8,8 Hz, 1H), 7,18-7,15 (m, 1H), 6,87 (d, /= 8,8 Hz,
2H), 6,63-6,57 (m, 3H), 6,5 (d, J = 15,2 Hz, 1H), 3,87 (t, J = 5,6 Hz, 2H), 3,51 (s,
1H), 3,39-3,33 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,79 (t, J = 5,4 Hz, 2H), 1,87-1,78
(m, 3H), 1,68-1,58 (m, 2H), 1,38-1,36 (m, 1H). LCMS: 591,2 [M+H]".

Vi du 47: Khong c6 vi du 47.
Vi du 48: Khong c6 vi du 48.

Vi du 49: Téng hop (E)-4-((2-(2-flo-4-((Z)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 49)

Hop chit dugc téng hop theo cach thirc nhu dwgce néu trong Vi dy 12 bang
céch, & budc 2, thay thé (Z)-2-(2-flo-4-(1-(3-flo- 1H-indazol-5-yl)-2-phenylbut-1-en-
1-yl)phenoxy)etan-1-amin (diéu ché nhu dudi day trong Vi du 49 céc budce 1-3) cho
hop chat 253 va hdn hop (E)-4-bromo-N,N-dimetylbut-2-enamit va (E)-4-clo-N,N-
dimetylbut-2-enamit (quy trinh didu ché duoc thé hién duéi day trong vi du 49 bude
4 cho hop chit 232 d& tao ra hop chat 49 (0,03 g, 7%).

Buéce 1: Téng hop 2-flo-4-iodophenol
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BHP/KI

T
HO:@ MeOR/RT/I2h  HO
——
F ¥ 1

Thém tert-buty]l hydroperoxit (6,43 mL, 66,9 mmol) vao hén hop chua 2-
flophenol (5 g, 44 mmol) va kali iodua (8,14 g, 49 mmol) trong metanol (150 mL) va
khudy & nhiét d6 trong phong trong 12 gi¢. Sau khi két thiic phan ting, hdn hop phan
tmg duoc 1am ngudi bang natri thiosulphat va dugc chiét bang EtOAc. Lép hitu co
duoc rira bing nude sau d6 bing nudc mudi, co dic trong didu kién ap suét giam dé
thu dugc hop chat thé. Nguyén liéu thd dugc tinh ché bing phuong phap séc ky cot
qua silica gel 230-400 mét sir dung EtOAc 15% trong n-hexan @& tao ra hop chit néu
& dé muc (5,7 g).

Budc 2: Tong hop tert-butyl (2-(2-flo-4-iodophenoxy)etyl)carbamat

I I
\@\ B NHBoc \Q
_~_ NHBoc
OH  k,CO,/DMF I 0

F RT/12 h

Thém kali cacbonat (16 g, 116 mmol) va tert-butyl (2-bromoetyl)carbamat
(8,62 g, 38,6 mmol) vao dung dich chira 2-flo-4-iodophenol (4,6 g, 21 mmol) trong
DMF (40 mL). Hon hop phan tmg dugc khudy & nhiét do trong phong trong 12 gid.
Hon hop phan tmg dugc 1am ngudi bing nudc va duoc chiét bing etyl axetat (250
mL x 2). L6p hitu co da két hop duogc rira bing nude, nwde mudi, 1lam khd bang natri
sulphat khan va c6 dic trong didu kién 4p suét giam. Nguyén liéu thé dugc tinh ché
bing phuong phap sic ky cot qua silica gel 230-400 mit st dung etyl axetat 30%
trong n-hexan d tao ra tert-butyl (2-(2-flo-4-iodophenoxy)etyl)carbamat (4,53 g,
61%).

Buéc 3: Téng hop (Z)-2-(2-flo-4-(1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-

yl)phenoxy)etan-1-amin
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Hop chit duoc téng hop theo cach thirc nhu duge néu trong Vi du 3 bang cach
thay thé tert-butyl (2-(2-flo-4-iodophenoxy)etyl)carbamat cho hop chét 256 & budc
3, va thay thé iodobenzen cho hop chét 227 & budc 4. Nguyén liéu thé dugc st dung
trong bude tiép theo ma khong can tinh ché thém (2,1 g).

Budc 4: Tong hop hdn hop (E)-4-bromo-N,N-dimetylbut-2-enamit va (E)-4-clo-N,N-

dimetylbut-2-enamit:

i) (COCY),/DMF

0 CH,CI,/ 0 °C-RT/1 h
Br \/\)L 2% Br/Cl \/\/JLN ~
= OH 1) 2M dimetylamin trong THF

I
(~60:40/Br:Cl)

DIPEA/THF/0 °C-RT/1h

Phan tmg dugc thuc hién theo So d6 4, bude 2 st dung axit (E)-4-bromobut-
2-enoic (Vi du 1, budc 7.1) va dimetylamin d8 tao ra nguyén lidu tho, ma dugc tinh
ché bang phuong phép sic ky cot silica d& tao ra hdn hop (E)-4-bromo-N,N-
dimetylbut-2-enamit va (E)-4-clo-N,N-dimetylbut-2-enamit (~60:40/Br:Cl, 18 g,
51%) & dang chét long mau nau. 'H NMR (400 MHz, DMSO-ds): 8 6,95-6,86 (m,
1H), 6,57-6,46 (m, 1H), 4,19-4,18 (m, 1H), 4,05-4,03 (m, 1H), 3,09-3,05 (m, 3H),
3,0-2,98 (m, 3H). LCMS: 194,0 va 148,1 [M+H]"

Hop chét 49: 'H NMR (400 MHz, DMSO-ds): 12,59 (s, 1H), 7,54 (s, 1H), 7,48 (d, J
=72 Hz, 1H), 7,25-7,22 (m, 3H), 7,17-7,15 (m, 3H), 6,84 (t, J = 8,6 Hz, 1H), 6,64-
6,47 (m, 4H), 3,94 (t, J = 5,4 Hz, 2H), 3,31-3,20 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H),
2,79 (t, J = 5,8 Hz, 2H), 2,41 (q, J = 6,8 Hz, 2H), 0,86 (t, J = 7,6 Hz, 3H). LCMS:
531,3 [M+H]"

Vi du 50: Téng hop (E)-4-((2-(4-((E)-2-(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 50)

Budc 1: Tong hop tert-butyl (E)-(2-(4-(2-(2,6-diflophenyl)-1-(3-flo-1-(tetrahydro-
2H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat
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9& £ F
Be
R [ °
» 257 257
N O O 1 4M KOH/PA(PPRy),Cly
N 0">"Roe 2-Metyl THF/85 °C/12 h
260

Phan tmg dugc thuc hién theo So dd 1, bude 5, st dung tert-butyl (Z)-(2-(4-
(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)carbamat (2,79 g, 4,39 mmol,
nhu dugc didu ché & vi du 3, budce 3) cho hop chét 208. San pham thd duge tinh ché

(9]

bang phuong phép sdc ky silica gel sir dung EtOAc 5-15% trong n-hexan dé tao ra
hop chit néu & d& muc cta vi du 50 busc 1 (2,1 g, 77,2%).

Budc 2: Tong hop (E)-2-(4-(2-(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-
1-yl)phenoxy)etan-1-amin

EtOH
HCI 2M trong dietyl ete

RT/A2 h

Phan tng duoc thuc hién theo So d 2, bude 2b, st dung tert-butyl (E)-(2-(4-
(2-(2,6-diflophenyl)-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-1-
en-1-yl)phenoxy)etyl)carbamat (2,1 g, 3,38 mmol, nhu duge diéu ché & vi du 50,
budc 1). Nguyén liéu thd dugce str dung trong budc tiép theo ma khong can tinh ché

thém (1,2 g, dang tho).

Buéc 3: Téng hop (E)-4-((2-(4-((E)-2-(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit

(o)

Br/Cl\/\)L N

29 |
(~60:40)
DIPEA/IPA/RT/12 h
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Phan tmg dugc thuc hién theo So dd 2, bude 3b st dung (E)-2-(4-(2-(2,6-
diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etan-1-amin (1,2 g,
2,7 mmol) va (E)-4-bromo-N,N-dimetylbut-2-enamit cho hop chét 213 va hén hop
(E)-4-clo-N,N-dimetylbut-2-enamit (nhu dugc didu ché trong Vi du 49, bude 4) cho
hop chét 214 @ thu duge san pham th6, ma duoc sit dung trong budc tiép theo ma

khong cin tinh ché thém (1,15 g, dang tho).

Budce 4: Téng hop tert-butyl (2-(4-((E)-2-(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)carbamat

Boc anhydrit
CHCly/RT/12 h
B e

Phan tng dugc thyc hién theo So dd 2, bude 5 st dung (E)-4-((2-(4-((E)-2-
(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-
N,N-dimetylbut-2-enamit (1,15 g, 2,13 mmol) cho hop chét 215. Nguyén liéu thd
duoc tinh ché bing phuong phép sic ky cdt qua silica gel 230-400 mit st dung (2,5%)
MeOH trong diclometan dé thu duoc hop chit néu & d& muc cua vi du 50 budc 4 (0,3
g, 22,2%).

Budc 5: Téng hop (E)-4-((2-(4-((E)-2-(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-

yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit

TRACH L
DOC-RTA b
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Phan tng dugc thuc hién theo So dd 2, budc 6b, st dung tert-butyl (2-(4-((E)-
2-(2,6-diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en- 1-yl)phenoxy)ety)((E)-4-
(dimetylamino)-4-oxobut-2-en-1-yl)carbamat (0,3 g, 0,462 mmol) cho hop chat211c.
Hop chit thd duogc tinh ché bang phuong phap HPLC diéu ché dé tao ra hop chét 50
(0,065 g, 25,6%).

Hop chét 50: 'H NMR (400 MHz, DMSO-ds): § 12,60 (s, 1H), 7,52 (s, 1H), 7,49 (dd,
Ji =88 Hz, J» = 1,2 Hz, 1H), 7,23-7,12 (m, 1H), 7,11-7,02 (m, 3H), 6,83 (d, J = 8,4
Hz, 2H), 6,65 (d, J = 8,4 Hz, 2H), 6,62-6,48 (m, 2H), 3,88 (t, J = 5,6 Hz, 2H), 3,32-
3,31 (m, 2H), 2,99 (s, 3H), 2,8 3H), 2,79 (t, /= 5,4 Hz, 2H), 2,35 (q, J = 7,0 Hz, 2H),
0,91 (t, J= 7,4 Hz, 3H). LCMS: 549,3 [M+H]*

Vi du 51: Tong hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(pyridin-3-yl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 51)

Hop chét dugc téng hop theo céch thirc nhu dugc néu trong Vi du 50 bang
cach, & budc 1, thay thé 3-iodopyridin cho hop chét 257 @& tao ra hop chét 51 (0,02
g, 10%).

Hop chét 51: 'H NMR (400 MHz, DMSO-ds): § 12,59 (s, 1H), 8,31-8,30 (m, 1H),
8,26 (d, J=2 Hz, 1H), 7,62 (dd, J: = 6,0 Hz, J> = 2,0 Hz, 1H), 7,54 (s, 1H), 7,48 (dd,
Ji = 8,0 Hz, J> = 2,0 Hz, 1H), 7,28-7,24 (m, 1H), 7,22 (dd, J; = 8,8 Hz, Jo= 1,2 Hz,
1H), 6,79-6,77 (m, 2H), 6,65-6,60 (m, 3H), 6,58-6,48 (m, 1H), 3,89 (t, J = 5,4 Hz,
2H), 3,32-3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,79 (t, J = 5,4 Hz, 2H), 2,42 (q,
= 7,4 Hz, 2H), 0,88 (t, J= 7,4 Hz, 3H). LCMS: 514,3 [M+H]*

Vi du 52: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(pyridin-4-yl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 52)

Hop chét dugc tdng hop theo cach thirc nhu duge néu trong vi du 50 bang
cach, & bude 1, thay thé 4-iodopyridin cho hop chét 257 d8 tao ra hop chit néu o ¢
muc 52 (0,05 g, 19,9%).

Hop chét 52: 'H NMR (400 MHz, DMS-ds): § 12,60 (s, 1H), 8,39-8,37 (m, 2H), 7,53
s, 1H), 7,50-7,47 (m, 1H), 7,21 (dd, Ji = 8,6 Hz, /= 1,4 Hz, 1H), 7,14-7,13 (m, 2H),
6,80-6,78 (m, 2H), 6,66-6,60 (m, 2H), 6,59-6,48 (m, 2H), 3,89 (t, J = 5,4 Hz, 2H),
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3,33-3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,79 (t, J= 5,8 Hz, 2H), 2,42 (q, /= 7,4
Hz, 2H), 0,87 (t, J = 7,2 Hz, 3H). LCMS: 514,3 [M+H]*

Vi du 53: Téng hop (E)-4-((2-(4-((E)-2-xyclobutyl-1-(3-flo-1H-indazol-5-yl)-2-
phenylvinyl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit ~ (Hop
chét 53)

Hop chit duoc tbng hop theo cach thirc nhu duge néu trong vi du 50 bing
cach, & budc 3, thay thé (E)-2-(4-(2-xyclobutyl-1-(3-flo-1H-indazol-5-yl)-2-
phenylvinyl) phenoxy)etan-1-amin (quy trinh diéu ché duoc thé hién dudi day trong
vi du 53 budc 1) cho hop chét 258 va (E)-4-bromo-N-(2-hydroxyetyl)-N-metylbut-
2-enamit (nhu dugc diéu ché trong Vi du 18, buée 1) cho hop chét 259 dé tao ra hop
chét 53 (0,011 g, 5%).

Bugc 1: Téng hop  (E)-2-(4-(2-xyclobutyl-1-(3-flo-1H-indazol-5-y1)-2-
phenylvinyl)phenoxy)etan-1-amin

Hop chit duoc tdng hop theo cich thitc nhu duge néu trong vi du 3 thay thé
tert-butyl  (Z)-(2-(4-(2-xyclobutyl-1-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-
yl1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)vinyl) phenoxy)-etyl)carbamat
(nhu dugc diéu ché trong vi du 13, bude 5) cho hgp chit 226 va iodobenzen cho hop
chit 227 & budc 4 va tiép budc 5 dé tao ra hop chat néu & ¢ muc (0,85, dang thd).

Hop chét 53: 'H NMR (400 MHz, DMSO-ds): & 12,56 (s, 1H), 7,48 (s, 2H), 7,46-
7,23 (m, 4H), 7,21 (dd, Ji = 8,8 Hz, /> = 1,6 Hz, 2H), 6,80-6,78 (m, 2H), 6,60-6,47
(m, 4H), 4,77-4,64 (m, 1H), 3,85 (t, J = 5,2 Hz, 2H), 3,51-3,41 (m, 2H), 3,39-3,34
(m, 4H), 3,03 (s, 1H), 2,86 (s, 2H), 2,80-2,79 (m, 2H), 1,82-1,76 (m, 4H), 1,57-1,55
(m, 1H), 1,35-1,32 (m, 1H). LCMS: 569,3 [M+H]*

Vi du 54: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylprop-1-en-1-
yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 54)
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Hop chét néu & d& muc dugc téng hop theo céch thirc nhu dugce néu trong Vi
du 1. Khong bi rang budc boi 1y thuyét, co thé thdy 13 hop chét 54 thu duoc nho két

hop metyl iodua trong etyl iodua da st dung & bude 2 cta vi du 1.

Hop chit 54: '"H NMR (400 MHz, DMSO-ds): 8 13,05 (s, 1H), 8,05 (s, 1H), 7,6 (s,
1H), 7,50 (d, J = 8,4 Hz, 1H), 7,21-7,09 (m, 6H), 6,75 (d, ] = 8,8 Hz, 2H), 6,62-6,48
(m, 4H), 3,88 (t, T =5,2 Hz, 2H), 3,31 (d, T = 4,8 Hz, 2H), 2,99 (s, 3H), 2,84 (s, 3H),
2,79-2,77 (m, 2H), 2,07 (s, 3H). LCMS: 481,3 [M+H]*

Vi du 55: Khong c6 vidu 55.

Vi du 56: Tbéng hop (E)-4-((2-(4-((E)-2-xyclopropyl-1-(1H-indazol-5-yl)-2-
phenylvinyl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chit 56)

Hop chét dugc tdng hop theo cach thitc nhu duge néu trong vi du 50 béang
cach, & budc 1, thay thé tert-butyl (Z)-(2-(4-(2-xyclopropyl-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)vinyl)
phenoxy)etyl)carbamat (quy trinh didu ché duoc thé hién & budce 1-2 dudi diy) cho
hop chét 260 va iodobenzen cho hop chét 257 dé tao ra hop chit 56 (0,12 g).

Budc 1: Tong hop 5-(xyclopropyletynyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

Br
% F
Ty -
/ _ ) M
Pd(PPh;);Cl,/Cul/TEA N

(o] )
C/ 90°C/12 h C/o
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Phan g dugc thuc hién theo So dd 1, bude 2 thay thé 5-bromo-1-(tetrahydro-
2H-pyran-2-yl)-1H-indazol (5,5 g, 19,57 mmol) trong 83 mL trietyl amin va
etynylxyclopropan (2,5 g, 39,14 mmol) va dugc gia nhiét & nhiét 46 90°C trong 12
gi¢. Khi hoan thanh theo TLC, h&n hop phan tmg dugc lam ngudi bang nudc (10 mL)
va duge chiét bang etyl axetat (2 x 50 mL). Phén chiét hitu co da két hop dugc rira
bang nudc, nudc mudi, 1am kho bang natri sulphat va ¢ dic. San phém thé duoc tinh
ché bing phuong phap sic ky cot silica 230-400 mit st dung etyl axetat 5% trong n-
hexan dé tao ra 5-(xyclopropyletynyl)-1-(tetrahydro-2H-pyran-2-yl)- 1H-indazol (4,5
g, 86%).

Budc 2: Tong hop tert-butyl (Z)-(2-(4-(2-xyclopropyl-1-(1-(tetrahydro-2H-pyran-2-
yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)vinyl)
phenoxy)etyl)carbamat

Hop chét dugc téng hop theo cach thirc nhu dugc néu trong vi du 3 bang cach,
& bude 1, thay thé 5-(xyclopropyletynyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
cho hop chét 252, va tiép tuc véi cac budce 2-3 dé tao ra nguyén liéu tho chira hop
chat néu & d& muc cta vi du 56 budc 2, ma dugce sir dung trong budce tiép theo ma

khong cin tinh ché thém (6 g, dang thd).

Hop chét 56: 'H NMR (400 MHz, DMSO-dy): 8 13,04 (s, 1H), 8,06 (s, 1H), 7,73 s,
1H), 7,51 (d, J = 8,8 Hz, 1H), 7,27 (d, J= 8,4 Hz, 1H), 7,21-7,04 (m, 5H), 6,72 (d, J
= 8,4 Hz, 2H), 6,61-6,46 (m, 4H), 3,83 (t, J = 5,6 Hz, 2H), 3,31-3,29 (m, 2H), 2,98
(s, 3H), 2,83 (s, 3H), 2,75 (t, J = 5,2 Hz, 2H), 2,0-2,30 (m, 1H), 1,74-1,71 (m, 1H),
0,58-0,56 (m, 2H), 0,21-0,20 (m, 2H). LCMS: 507,4 [M+H]*

Vi du 57: Téng hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(4-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 57)
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Hop chit duogc tbng hop theo cach thirc nhu dugc néu trong vi du 50 bing
cach, & budc 2, thay thé tert-butyl (E)-(2-(4-(2-(2-clo-4-flophenyl)-1-(4-flo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat
(quy trinh diéu ché dugc thé hién & budc 1 dudi day) cho hop chét 261 dé tao ra hop
chat 57 (0,04 g, 15,7%).

Budc 1: Tong hop tert-butyl (E)-(2-(4-(2-(2-clo-4-flophenyl)-1-(4-flo-1-(tetrahydro-
2H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

Cl O F
F
l
NI Uk
& 0" "Boc
(0]

Hop chit duoc téng hop theo céch thize nhu dugce néu trong Vi du 3 bang cach
thay thé 5-(but-1-yn-1-yl)-4-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (Vi du 4,
bude 4) cho hop chét 252 & bude 1, thuc hién ngay bude 3, va thay thé 2-clo-4-flo-
1-iodobenzen cho hop chat 227 & budc 4 dé tao ra hop chét néu & d& muc cua budce
ndy. San pham thd dugc tinh ché bing phuong phép sic ky cot silica gel, rira giai
biang MeOH 2% trong diclometan @ tao ra hop chét néu & @& muc (1,3 g, 16%).

Hop chét 57: '"H NMR (400 MHz, DMSO-de): § 13,42 (s, 1H), 8,18 (s, 1H), 7,42 (d,
J =64 Hz, 1H), 7,36 (dd, Ji= 7,2 Hz, 2= 2,0 Hz, 1H), 7,31 (dd, J1= 6,8 Hz, /,=52
Hz, 1H), 7,25-7,22 (m, 1H), 7,14 (dt, Ji= 6,8 Hz, o= 5,2 Hz, 1H), 6,84 (d, J=17,2
Hz, 2H), 6,63 (d, J = 7,2 Hz, 2H), 6,61-6,57 (m, 1H), 6,49 (d, J= 12,4 Hz, 1H), 3,87
(t, J= 4,4 Hz, 2H), 3,33-3,31 (m, 2H), 2,97 (s, 3H), 2,84 (s, 3H), 2,78 (t, J=4,4 Hz,
2H), 2,30-2,25 (m, 2H), 0,82 (t, J= 6,2 Hz, 3H). LCMS: 565,3 [M+H]*

Vi du 58: Tong hop (E)-4-((2-((5-((Z)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét
58)

Hop chit dugc téng hop theo cach thirc nhu dwoc néu trong vi du 14 bang
cach, & budc 4, thay thé (i) (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)but-1-en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché
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trong Vi du 3, bude 1) cho hop chét 233, (ii) tert-butyl (E)-(4-(dimetylamino)-4-
oxobut-2-en-1-y1)(2-((5-iodopyridin-2-yl)oxy)etyl)carbamat (nhu dugc didu ché
trong vi du 25, budc 2) cho hop chét 234, va (iii) 2-clo-4-flo-1-iodobenzen cho hgp
chét 262 dé tao ra hop chét 58 (0,115 g, 10%).

Hop chét 58: 'H NMR (400 MHz, DMSO-ds): § 12,63 (s, 1H), 7,69 (d, J = 2,0 Hz,
1H), 7,59 (s, 1H), 7,51 (dd, Ji = 8,6 Hz, /o= 1,8 Hz, 1H), 7,43-7,35 (m, 2H), 7,29 (d,
J=1,4 Hz, 1H), 7,27-7,15 (m, 2H), 6,62-6,47 (m, 3H), 4,14 (t, J= 5,9 Hz, 2H), 2,93
(s, 3H), 2,84 (s, 3H), 2,78 (t, J = 5,8 Hz, 2H), 2,37 (q, /= 7,3 Hz, 2H), 0,89 (¢, J =
7,3 Hz, 3H). LCMS: 566,3 [M-+H]".

Vi dy 59: Téng hop (E)-4-((2-((5-((Z)-2-(2-clo-4-flophenyl)-4,4,4- triflo-1-(3-flo-
1H-indazol-5-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-
enamit (Hop chét 59)

Budc 1: Téng hop 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)-1H-

indazol

K
NG o = 7
» / N/

Pd(PPhy);Cly/Cul/E;N N
THF/éng kin
80 °C/48 b Cf’
Thém ddng iodua (0,288 g, 1,5 mmol) & nhiét do trong phong vao dung dich

khudy chtia 5-bromo-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (4,5 g, 15
mmol, nhu dugc diéu ché & vi du 2, budc 2) trong 35 mL THF:Et:N (5:1) trong bng

(O

kin. H3n hop nay duoc khir khi bing ba chu trinh 13p chén khong/N», va dugc thém
etynyltrimetylsilan (2,22 g, 22 mmol) tiép d6 12 PA(PPhs).CL (0,5 g, 0,7 mmol). Ong
chiu 4p dugc lam kin va dugc gia nhiét & nhiét do 80°C trong 48 gio. Khi hoan thanh
theo TLC, hdn hop phan tmg dugc pha lodng bang nudc (250 mL) va dugc chiét bing
EtOAc (2 x 100 mL). Phan chiét hitu co da két hop duoc rira bang nude, nuéce mubi,
]am kho bang natri sulphat khan va cd dic trong diéu kién 4p suét giam. San phdm
tho duge tinh ché bing phuong phap séc ky cot nhanh két hop st dung EtOAc 5%
trong n-hexan dé tao ra 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)-
1H-indazol (3,2 g, 72%).
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Buéc 1A: Cach thay thé d& téng hop 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-
((trimetylsilyl)etynyl)-1H-indazol

I
F S'/
F LN
N Br -->s:-—-E ) 7z
N N,
0

Pd-117 hodc Pd-134/Cul/Et;N
THF/40-70°C/2-8 h

Pd-117 =Pd4Ci2 (DPEPhos)
Pd-134 = PACI2 (Xant-Phos)

Budc 1A 1a phuong 4n dugc d& xuét thay thé cho budc 1 coa vi du 59, dé c6
the didu ché 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)- 1 H-
indazol, ma c6 thé duoc st dung 1am chét trung gian trong cc quy trinh téng hop
khéc ma bao gdm hop chit nay. Thém trietylamin (5,07g, 50mmol), d6ng iodua (0,16
g, 0,84 mmol) & nhiét d6 trong phong vao dung dich khudy chtra 5-bromo-3-flo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol (5 g, 16,71 mmol) trong 30 mL 2-metyl
THF(6V) trong 100ml RBF. H3n hop niy dugc khir khi bing ba chu trinh lip chan
khong/N», va dugc thém etynyltrimetylsilan (4,10 g, 41,74 mmol) tiép d6 1a Pd-134
(0,31 g, 0,41 mmol) hodc Pd-117. Hon hop phén tmg duge gia nhiét & nhiét d6 40°C-
75°C trong 3-8 gid. Khi hoan thinh theo TLC, hdn hop phan tmg dugc loc qua dém
xelit va rira bang 30ml 2-Metyl THF. Phén loc rira bing nudc mudi va co dic trong
difu kién 4p sudt giam dé tao ra 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-
((trimetylsilyl)etynyl)-1H-indazol thd (6,1 g) va st dung cho giai doan tiép theo dugc

cho 12 ¢6 hiéu suat 100%.
Budc 2: Tdng hop 5-etynyl-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

|- F
F Sl\ . 4
S Al ot
N, > N
N
Cy @,
Thém kali cacbonat (0,151 g, mmol) vao dung dich khudy chira 3-flo-1-
(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)-1H-indazol (3,2 g, 10 mmol)

trong metanol 32 mL, hdn hop phan tmg dugc khudy trong 16 gio & nhiét d6 trong
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phong. Sau khi két thiic phan tmg, hdn hop phan tng dugc pha lodng bang etyl axetat
va 16p hitu co dugce rira bang nude sau d6 bing nudc mudi. Lop hitu co duge 1am khd
bang NaySO04 khan va cd dic trong diéu kién 4p suét giam dé thu duoc hop chét néu

& d& muc cua vi du 59 budc 2 (2,8 g, dang thd).

Budc 3: Toéng hop 3-flo-1-(tetrahydro-2H-pyran-2-y1)-5-(4,4,4-triflobut-1-yn-1-yl)-
1H-indazol

F s
=
1 F
/
N:’ \—CF“ ) 4
N N,
Pd,(dba)y/DPEPhos/DABCO N
r'e ) toluen /80 °C/24 h
0

Thém 1,1,1-triflo-2-iodoetan (4,47 g, 21,3 mmol) & nhiét d6 trong phong vao
dung dich khudy chita 5-etynyl-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (2,6
g, 10,6 mmol) trong 20 mL toluen. Hon hop nay dugc khir khi bang ba chu trinh ldp
chan khong/Na, va dugce thém Pda(dba)s (0,487 g, 0,5 mmol) tiép d6 1a DPEphos (1,14
g, 2,1 mmol) va DABCO (2,39 g, 21,3 mmol). Hon hop phan tmg duoc gia nhiét &
nhiét d6 80°C trong 24 gid. Khi hoan thanh theo TLC, hdn hop phén tmg dugc pha
loding bing nudc (250 mL) va duge chiét bing EtOAc (2 x 100 mL). Phan chiét hitu
co da két hop dugce rira bang nude, nude mubi, 1am kho bang natri sulphat khan va
c6 dic trong diéu kién &p suét giam. San phém thé dugc tinh ché bang phuong phép
sdc ky cot sir dung EtOAc 5% trong n-hexan dé tao ra 3-flo-1-(tetrahydro-2H-pyran-
2-y1)-5-(4,4,4-triflobut-1-yn-1-yl)-1H-indazol (1,6 g, 46%).

Budc 4: Tong hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-((5-((E)-
4,4 4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)carbamat

F & 1) Bis(pinacolato)diboron/Pt{PPhs), g FC l B
J 2-metyl THF/80 °C/12 h
N ©-ameytner N ® e
N ii) tert-butyl (E)-(4-(dimetylamino)- \ P N xn -
4-oxobut-2-en-1-y1)(2-((5-fodopyridin-2-y) N N 0/\/ lf
Qo oxy)etyl)carbamat 277
CS;CO;/P(](PP’!;);C';

0°C-RT/12h
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Thém bis(pinacolato)diboron (0,934 g, 3,68 mmol), tetrakis(triphenyl
phosphin)platin (0) (0,026 g, 0,02 mmol) trong khi quyén nito vao dung dich khudy
chita 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,4-triflobut-1-yn-1-yl)-1H-indazol (1
g, 3,06 mmol) trong 2-metyl THF (20 mL), hdn hop phan tmg duge khudy & nhiét do
80°C trong 12 gid. Dung dich dugc lam ngudi xudng nhiét d6 trong phong va thém
tert-butyl  (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-((5-iodopyridin-2-yl)oxy)
etyl)carbamat (1,12 g, 2,37 mmol), bis(triphenylphosphin)paladi (II) diclorua (0,092
g, 0,13 mmol), xeri cacbonat (1,7 g, 5,26 mmol) va 2-metyl THF (20 mL). Hbn hop
nay dugc khir khi bang nito va thém nude (0,3 mL) vao. Hbn hop nay dugc khudy &
nhiét do trong phong trong 12 gio. Sau khi két thuc phan g, hdn hop phén tng dugc
pha logng bing nudc tiép d6 1a chiét bing etyl axetat, 16p hitu co dugc 1am kho bang
natri sulphat khan va c6 déc trong didu kién 4p suét giam dé tao ra hop chat thd. Hop
chét thé dugc tinh ché bing phuong phap sic ky cot nhanh két hop st dung MeOH

3% trong diclometan dé tao ra hop chit néu & dé muc cua vi du 59 budc 4 (1,2 g).

Budc 5: Téng hop tert-butyl (2-((5-((Z)-2-(2-clo-4-flophenyl)-4,4,4-triflo-1-(3-flo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-1-en-1-yl)pyridin-2-
yl)oxy)etyl)((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)carbamat

9’\% 2-clo-4-flo-lodohenzen 545
R BT o PA(PPhy);Cly
4M KOH/B0 °C/8 h
N\/ I b ?oe N,
N N7 0/\,N A N~
S | O

Phan tmg dugc thuc hién theo So dd 1, bude 5 sir dung tert-butyl ((E)-4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-((5-((E)-4,4,4-triflo-1-(3-flo-1-(tetrahydro-
2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-

1-en-1-yl)pyridin-2-yl)oxy)etyl)carbamat (1,2 g, 1,49 mmol) cho hop chét 208 trong
2-m va 2-clo-4-flo-1-iodobenzen (0,383 g, 1,49 mmol) cho hop chét 209. Hon hop
phan tmg duoc khudy & nhiét 6 80°C trong 8 giv. Nguyén liéu thd dugc tinh ché
bing phuong phép sic ky cot nhanh két hop str dung MeOH 3% trong diclometan dé
tao ra hop chét néu & dé muc cua vi du 59 bude 5 (0,92 g, 76%).

Budc 6: Tong hop (E)-4-((2-((5-((Z)-2-(2-clo-4-flophenyl)-4,4,4-triflo-1-(3-flo-1H-
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indazol-5-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit

TRACTLE),
0C-RIVIZR

Phan tng dugc thuc hién theo So dd 2, bude 6b st dung tert-butyl (2-((5-((Z)-
2-(2-clo-4-flophenyl)-4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-5-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)((E)-4-(dimetylamino)-4-oxobut-
2-en-1-yl)carbamat (0,92 g, 1,14 mmol) cho hop chat 211c dé tao ra hop chét thd, ma
dugc tinh ché bang phuong phap HPLC diéu ché d tao ra hop chét 59 (0,27 g, 38%)
& dang bazo tu do.

Hop chét 59: '"H NMR (400 MHz, DMSO-dy): 8 12,71 (s, 1H), 7,71 (d, J=2 Hz, 2H),
7,65 (m, 2H), 7,57-7,52 (m, 2H), 7,37 (dd, J; = 8,8 Hz, J2 = 2,4 Hz, 1H), 7,28-7,19
(m, 3H), 6,62-6,46 (m, 3H), 4,15 (t, J=4,1 Hz, 2H), 3,54-3,40 (m, 2H), 3,37-3,28 (m,
2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,76 (1, J= 4,1 Hz, 2H). LCMS: 620,2 [M+H]".

Vi du 60: Téng hop (E)-N,N-dimetyl-4-((2-((5-((Z)-4,4,4-triflo-1- (3-flo-1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit (Hop chét 60)

Budc 1: Tong hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-((5-((2)-
4 4 4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)pyridin-2-yl)oxy)etyl)carbamat

F3

F 4 i) Bis(pinacolato)diboron/P(PPh;),

N 4 2-Methyl THF/85°C/5 h
N i) tert-butyl(E)- (4-(dimetylamino)-

4-oxobut-2-en-1-yh)(2-((5-iodopyridin-2-yl)
O oxy)etyl)carbamat 263
Cs,CO3/Pd(PPhz),Cly
0°C-RT/16 h
iii) lodobenzen 264
4M KOH/85°C/T h

Thém bis(pinacolato)diboron (0,566 g, 2,22 mmol), tetrakis(triphenyl
phosphin)platin (0) (0,025 g, 0,02 mmol) trong khi quyén nito vao dung dich khuiy
chita  3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,4-triflobut-1-yn-1-yl)-1H-indazol
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(0,66 g, 2,02 mmol, dugc diéu ché nhu d3 néu trong vi du 59, bude 1 dén budc 3)
trong 2-metyl THF (10 mL), hdn hgp phéan tGng duoc khudy & nhiét d6 85°C trong 5
gio. Dung dich dugc lam ngudi xudng nhiét d6 trong phong va tert-butyl (E)-(4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-((5-iodopyridin-2-yl)oxy)etyl)carbamat (0,72
g, 1,51 mmol, nhu dugc didu ché & Vi du 25, bude 2), bis(triphenylphosphin)paladi
(IT) diclorua (0,071 g, 0,1 mmol), xeri cacbonat (1,3 g, 4,04 mmol) va 2-metyl THF
(10 mL) dwoc thém vao. Hén hop nay duge khir khi bang nito va thém nude (0,12
mL) vao. Hdn hop nay dugc khudy & nhiét do trong phong trong 16 gio. Sau khi két
thuc phan tmg, thém KOH 4M (2,78 mL, 11,13 mmol) va iodobenzen (0,33 g, 1,61
mmol) vao hdn hop phan tng néu trén. Hn hop phan tng duogc khudy & nhiét do
85°C trong 7 gid. Sau khi két thiic phan tmg, hdn hop phan img dugc lam ngudi dén
nhiét d6 trong phong, dugc pha loing bang nudc va duge chiét bing EtOAc. L6p hitu
co duge 1am kho bing natri sulphat khan va cd dic trong diéu kién 4p sudt giam.
Nguyén liéu thé duoc tinh ché bing phuong phap séc ky cot nhanh két hop sir dung
etyl axetat 100% & dang chét rira giai dé tao ra tert-butyl ((E)-4-(dimetylamino)-4-
oxobut-2-en-1-y1)(2-((5-((Z)-4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol-5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)carbamat (0,35 g, 23%).

Buéc 2: Tong hop (E)-N,N-dimetyl-4-((2-((5-((Z)-4,4,4-triflo-1-(3-flo-1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit

TFAICHLC,
0eCHTAGH p  FO
e )

&

SCACUINS

Thém TFA (1 mL) & nhiét d 0°C vao dung dich khudy chua tert-butyl ((E)-4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-((5-((Z)-4,4,4-triflo-1-(3-flo-1-(tetrahydro-
2H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)
carbamat (0,35 g, 0,46 mmol) trong diclometan (10 mL). Hoén hop phan ung dugc
khudy trong 16 gid & nhiét do trong phong. Sau khi két thiic phan ting, hdn hgp phan
tmg duoc kiém héa bing NaHCO; béo hoa, chiét bing etyl axetat. L6p hitu co duge

¢6 dic trong didu kién 4p sult gidm @ tao ra hop cht tho, ma duoc tinh ché bang
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phuong phap HPLC diéu ché dé tao ra hop chat mong mubn (E)-N,N-dimetyl-4-((2-
((5-((Z)-4,4 ,4-triflo-1-(3-flo-1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)pyridin-2-
yl)oxy)etyl)amino)but-2-enamit (0,03 g, 11%).

Hop chit 60: 'H NMR (400 MHz, DMSO-ds): § 12,71 (s, 1H), 7,63 (s, 2H), 7,54 (m,
1H), 7,26-7,18 (m, 7H), 6,62-6,46 (m, 3H), 4,13 (t, J = 5,8 Hz, 2H), 3,51-3,43 (m,
2H), 3,34-3,28 (m, 2H), 2,98 (s, 3H), 2,83 (s, 3H), 2,75 (t, J = 5,8 Hz, 2H). LCMS:
568,2 [M+H]".

Vi du 60A: Téng hop mudi hydroclorua ctia hgp chét 60

Budc 1: Tong hop (E)-N,N-dimetyl-4-((2-((5-((Z)-4,4,4-triflo-1-(3-flo-1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit hydroclorua

HCI 2M trong dietyl ete
E(OH/0 °C-RT/30 phit K

O =
N, 1 N, |
H N o/\/k\/vj\rlq/ ﬁ N/ O/\/k\/\)LN/

Thém HCI 2M trong dietyl ete (7,5 mL) & nhiét d6 0°C vao dung dich khudy
chira (E)-N,N-dimetyl-4-((2-((5-((Z)-4,4,4-triflo-1-(3-flo-1H-indazol-5-y1)-2-
phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit (4,1 g, 7,23 mmol)
trong etanol (24 mL). Quan sét thiy chit rén mau tring trong hdn hop phan tng sau
khi khudy trong 30 phiit & nhiét d6 trong phong. Hon hop phéan tmg dugce c6 dic trong
chin khong & nhiét 46 35°C va chit rin thu dugc dugc chung cAt déng thoi voi
diclometan trong chan khong & nhiét d6 45°C. Chét rén thu dugc dugc rira béng n-
pentan va dugc 1am kho trong chan khong & nhiét d6 50°C trong 4 gio dé thu duoc
hop chdt néu & & muc (E)-N,N-dimetyl-4-((2-((5-((Z)-4,4,4-triflo-1-(3-flo-1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)Jamino)but-2-enamit
hydroclorua (4,3 g, 98%). 'H NMR (400 MHz, DMSO-ds): § 12,74 (s, 1H), 9,26 (bs,
2H),7,69-7,34 (m, 3H), 7,28-7,17 (m, 7H), 6,81 (d, J = 15,2 Hz, 1H), 6,62-6,53 (m,
2H), 4,37 (t, J = 4,4 Hz, 2H), 3,77-3,76 (m, 2H), 3,51-3,43 (m, 2H), 3,23 (bs, 2H),
3,03 (s, 3H), 2,86 (s, 3H). LCMS: 568,3 [M+H]"

Vi du 60B: Tdng hop mudi hydroclorua ctia hgp chét 60
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Thém HCI1 2M trong dietyl ete (0,88 mL) ¢ nhiét do 0°C vao dung dich khudy
chira (E)-N,N-dimetyl-4-((2-((5-((2)-4,4,4-triflo-1-(3-flo-1H-indazol-5-y1)-2-
phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit (0,200 g, 0,35 mmol)
trong etanol (0,6 mL). Quan sét thdy chit rin mau tring trong hdn hop phéan tmg sau
khi khudy trong 30 phit & nhiét d6 trong phong. Hon hop phan tmg dugc cb dic trong
chan khong & nhiét d6 35°C va chit rin thu dugc duge chung ct dong thdi véi
diclometan trong chin khong & nhiét do 45°C. Chét rin thu dugc duogc ria bang n-
pentan va duge 1lam khd trong chan khong ¢ nhiét d6 50°C trong 4 gid dé thu duoc
hop chét néu & & muc (E)-N,N-dimetyl-4-((2-((5-((2)-4,4,4-triflo-1-(3-flo-1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit
hydroclorua (0,150 g, 67%).

'H NMR (400 MHz, DMSO-ds): § 12,71 (s, 1H), 9,07 (bs, 2H), 7,69-7,54 (m, 3H),
7,26-7,18 (m, 7H), 6,80 (d, J = 15,2 Hz, 1H), 6,62-6,46 (m, 2H), 4,35 (m, 2H), 3,75
(m, 2H), 3,51-3,43 (m, 2H), 3,34-3,28 (m, 2H), 2,98 (s, 3H), 2,83 (s, 3H). LCMS:
568,2 [M+H]".

Vi du 61: Téng hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-
5-yl)-2-(3-flopyridin-4-yl)but-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit  (Hop
chét 61)

Hop chit dugc tdng hop theo cach thitrc nhu dugc néu trong vi du 60 bang
cach, & budc 1, thay thé tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat (nhu duogc didu ché trong vi du 14, buéc 3) cho hop chét
263 va 3-flo-4-iodopyridin cho hgp chat 264 dé tao ra hop chét 61 (0,02 g, 5,8%).

Hop chét 61: 'H NMR (400 MHz, DMSO-dq): § 12,71 (s, 1H), 8,39 (s, 1H), 8,34 (d,
J=2Hz, 1H), 7,59 (s, 1H), 7,56-7,49 (m, 2H), 7,20 (d, J = 2,4 Hz, 1H), 6,85 (d, J =
8,9 Hz, 2H), 6,85 (d, 1H), 6,68 (d, J = 8,9 Hz, 2H), 6,63-6,47 (m, 1H), 4,15 (m, 2H),
3,79 (t, J = 5,7 Hz, 2H), 3,45 (q, J = 10,8 Hz, 2H), 3,25 (m, 2H), 2,98 (s, 3H), 2,84
(s, 3H). LCMS: 586,2 [M+H]".

Vi du 62: Téng hop (E)-N,N-dimetyl-4-((2-((5-((Z)-4.4,4-triflo-1-(3-flo-1H-indazol-
5-y1)-2-(3-flopyridin-4-yl)but-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit
(Hop chét 62)
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Hop chét duge téng hop theo cach thirc nhu dugc néu trong Vi du 59 béng
céch & budc 5, thay thé 3-flo-4-iodopyridin cho hop chét 265 d& tao ra hop chit 62
(0,07 g, 12%). |

Hop chét 62: 'H NMR (400 MHz, DMSO-ds): § 12,76 (s, 1H), 8,43-8,39 (m, 2H),
7,72-7,56 (m, 4H), 7,28-7,24 (m, 2H), 6,62-6,48 (m, 3H), 4,15 (t, J = 5,8 Hz, 2H),
4,15 (m, 2H), 3,51-3,46 (m, 2H), 3,38-3,31 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H). LCMS:
587,2 [M+H]*

Vi du 63: Téng hop (E)-N,N-dimetyl-4-((2-(4-((E)-2-phenyl-1-(1H-pyrazolo[4,3-
b]pyridin-5-y1)but-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit (Hop chét 63)

Hop chét dugc téng hop theo cach thitc nhu dwoc néu trong Vi du 50 béing
céch & budc 2, thay thé tert-butyl (E)-(2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-
yl)-1H-pyrazolo[4,3-b]pyridin-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat (diéu ché
nhu duéi ddy trong vi du 63 budce 1-6) cho hop chét 261 dé tao ra hop chét 63 (0,013
g, 5,2%).

Budc 1: Téng hop 6-bromo-2-metylpyridin-3-amin

EtOH/HCI dam dic
bot sit
IN\ Br  yo0ecssh l’\ Br
B >
ON" ~F H,N

Thém bt st (57,9 g, 1036 mmol) tiép do6 1a HC1 ddm dac (30 mL) vao dung
dich khudy chira 6-bromo-2-metyl-3-nitropyridin (15 g, 69,12 mmol) trong etanol
(280 mL). Hon hop phan tng duge khudy trong 6 gid & nhiét @ 100°C, sau khi két
thuc phan tmg (quan sat bing TLC), hén hop phéan tmg dugc 1am ngudi dén nhiét @6
trong phong, loc qua xelit. Phén loc duogc kiém hoa béng dung dich NaHCOs3 béo hoa,
chiét bing EtOAc. Lép hitu co duge rira bing nudc sau d6 bang nude mubi, 1am kho
bang natri sulphat khan, loc va cd dic trong diéu kién 4p suit giam. San phdm tho
duge st dung trong bude tiép theo ma khong cén tinh ché thém d tao ra hop chét

mong mubn (5,6 g, 65%) & dang chét rén mau tring duc.
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Budc 2: Tong hop 5-bromo-1H-pyrazolo[4,3-b]pyridin

i) A;O/KOAC/CHCly
l\" sseceh WY
N ii) Tsoamylnitrit/ NNF
18-crown-6
65°C/16h
il K;COy/MeOH:H,0
RT3 h

Thém kali axetat (3,14 g, 32,08 mmol) va axetic anhydrit (10,9 g, 106 mmol)
& nhiét d6 10°C vao dung dich khuéy chira 6-bromo-2-metyl-3-nitropyridin (5 g,
26,73 mmol) trong cloform, c4c thanh phan duge khudy & nhiét d6 65°C trong 2 gio.
Sau khi két thic phan Gng (quan sét bing TLC), hdn hop phan tmg duoc 1am ngudi
dén nhiét d6 trong phong, isoamylnitrit (3,75 g, 32,06 mmol) dugc thém nhd giot
trong giai doan 15 phut, tiép dé6 1a 18-crown-6 (0,7 g, 2,67 mmol) dugc thém vao,
hén hop phéan tng dugc khudy & nhiét d6 65°C trong 16 gid. Sau khi két thuc phan
g (quan s&t bang TLC), hén hop phan tmg dugc lam ngudi dén nhiét do trong
phong, hdn hop metanol va nuée 120 mL (1:1) duge thém vao hdn hop phan tng tiép
d6 1a kali cacbonat (34,48 g, 24,99 mmol) va KOH (4,2 g, 74,97 mmol), hdn hop
phéan tng duoc khudy trong 3 gir & nhiét do trong phong. Sau khi két thiic phan ting,
hén hop phan tmg duge thém vao va dugc pha lodng bang etyl axetat va 16p hitu co
duge rira bing nude sau d6 bang nuéc mubi. Lép hitu co duge 1am kho bang NaSOs
khan va c6 dic trong didu kién &p suét giam dé thu dugc hop chét néu & @ muc nay

(5 g) & dang chét rin mau tring duc.

Buéc 3: Téng hop 5-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[4,3-
b]pyridin

(0] N._Br

| -
PPTS/CH,Cl, o
RT/16 h

Phan ung dugc thuc hién theo So dd 1, budc 1 dé tao ra nguyén lidu tho, ma

oz X
\

dugc tinh ché bing phuong phap sic ky cot qua silica 230-400 mit st dung etyl axetat
10-15% trong n-hexan @& tao ra 5-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-
pyrazolo[4,3-b]pyridin (5 g, 78%).
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Budc 4: Téng hop 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[4,3-

b]pyridin
=
N IN\ " = ~S
A A= N, |/

N
o Pd(PPh);Cl,/Cul/Cs,CO;
MeOH:DMA:H,0/90 °C/5 h 0

Phan tmg dugc thuc hién theo So dd 1, bude 2 dé tao ra nguyén lidu thd, ma
duogce tinh ché bing phuong phép sic ky cdt silica 230-400 mit st dung etyl axetat
10-15% trong n-hexan dé tao ra hop chét néu & d& muc cua vi du 63 bude 4 (3,5 g,

77,7%) & dang diu mau nau.

Budc 5: Téng hop tert-butyl (2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy)etyl)carbamat

Bis(pinacolato)diboron
Pd(dppf)Cl, CH,ClL/CH;COOK o
1\@\ DMSO0/75 °C/16 h IS
o

o™ NHBoe \©\0/\/ NHBoc
Thém kali axetat (20,24 g, 206,6 mmol) va bis(pinacolato)diboron (34,98 g,
137,74 mmol) vao dung dich chira tert-butyl (2-(4-iodophenoxy)etyl)carbamat (25 g,
68,87 mmol) trong DMSO (200 mL). Cac thanh phén nay dugc khir khi bing ba chu

trinh 13p chan khong/Na, Pd(dppf)Cla.CH2Cla (2,8 g, 3,44 mmol) duge thém vao va
hdn hop thu duge dugc khudy & nhiét d6 75°C trong 16 git. Khi hoan thanh theo

TLC, hdn hop phan ing dugc lam ngudi bang nude (500 mL) va dugc chiét bing etyl
axetat (2 x 250 mL). Phan chiét hitu co d& két hop duoc rira bing nude, nude mubi,
]am khé béng natri sulphat khan va cd dic trong diéu kién 4p suét giam. Nguyén liéu
tho duoc tinh ché bing phuong phép séc ky cot, dugce rira gii bing etyl axetat 10-
15% trong n-hexan dé tao ra hop chit néu & d& muc cua vi du 63 budc 5 (50 g, hon

hop vdi bis(pinacolato)diboron).

Budc 6: Téng hop tert-butyl (E)-(2-(4-(2-phenyl-1-(1-(tetrahydro-2H-pyran-2-yl)-
1H-pyrazolo[4,3-b]pyridin-5-yl)but-1-en-1-yl)phenoxy)etyl)carbamat
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o

Ny Z 0~ O
N o~ NHBoc r M
N P - /4 ' ~ O
F 0/\,,:\'}“!%
0

8

Pid(PIECN),Cl,f Iodobenzen/ K,CO, V‘N
DME:H,0 (2:1)
60°C/16 h 0

Phén Gng duoc thue hién theo So @ 1, budce 6 st dung 5-(but-1-yn-1-y1)-1-
(tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[4,3-b]pyridin  cho  hop chit 204,
iodobenzen cho hgp chit 209, tert-butyl  (2-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenoxy)etyl)carbamat cho hop chét 210 @ thu dugc nguyén liéu
thd, ma duoc tinh ché bing phuong phép séc ky cot silica dé tao ra hop chit néu & dé

muc cua vi du 63 budc 6 (4 g, dang tho).

Hop chét 63: 'H NMR (400 MHz, DMSO-ds): 8 13,29 (s, 1H), 8,26 (s, 1H), 7,97 (s,
J=8,8 Hz, 1H), 7,24-7,13 (m, 6H), 6,75 (d, J= 8,8 Hz, 2H), 6,62-6,57 (m, 3H), 6,50
(d, J= 152 Hz, 1H), 3,87 (t, J = 5,6 Hz, 2H), 3,3-3,29 (m, 2H), 2,98 (s, 3H), 2,84 (s,
3H), 2,78 (t, J = 5,4 Hz, 2H), 2,37-2,30 (m, 2H), 0,86 (t, J = 7,6 Hz, 3H). LCMS:
496,4 [M+H]".

Vi du 64: Téng hop (E)-4-((2-(3-flo-4-((Z)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 64)

Hop chét dugc tdng hop theo cach thie nhu dugc néu trong vi du 50 bang cach
& bude 2, thay thé tert-butyl (Z)-(2-(3-flo-4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat (quy trinh diéu ché
duoc thé hién dudi ddy & budc 1-4) cho hop chit 261 dé tao ra hop chat 64 (0,16 g,
17,4%).
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Budc 1: Tong hop 4-amino-3-flophenol

10% Pd/C
EtOH: THF/H,

D\ 50 psn/16 h H,N
F OH

Hbn hop chira 3-flo-4-nitrophenol (6 g, 38,4 mmol) va Pd/C 10% (1,8 g) trong
EtOH (60 mL) va THF (36 mL) dugc khudy trong mdi trudng Ha (1 atm) trong 16
gio. Sau khi loc, phén loc duoc cd dic dé thu duoc 4,68 g (96,5%) 4-amino-3-
flophenol.

Bude 2: Téng hop 3-flo-4-iodophenol

NaNO,/KI
H,S0,/H,0

]@\ RT-80 °C/4 h I
OH

4-Amino-3-flophenol (5 g, 39,4 mmol) dugc tao huyén pht trong 15 mL nudc
va H,S04 (4,62 g), hdn hop dugce lam lanh trong bé mudi-da dén -5°C. Thém nho giot
dung dich chira natri nitrit (2,71 g, 39,4 mmol) trong 15 mL nu6c vao hén hop nay.
Nhiét d6 bén trong duge gitt dudi +2°C. Dung dich mau néu thu dugc dugc khuéy
trong 15 phut nita & -5°C, sau d6 dung dich chira kali iodua (7,87 g, 47,2 mmol) trong
30 mL nudc duge thém nho giot cham. Sau khi thém xong, hdn hop phén ing dugc
khudy & nhiét d9 trong phong trong 4 gi¢. Khi két thiic, hdn hop phan tmg duoc pha
lodng bing EtOAc. L6p hitu co dugc rira bing nude sau d6 bang nuéc mudi, lam kho
bang natri sulphat khan, loc va c6 dic 8 tao ra hop chét néu & d& muc ctia vi du 64

budce 2 (5 g, 53,3%).
Budc 3: Tong hop tert-butyl (2-(3-flo-4-iodophenoxy)etyl)carbamat
Br -~ NHBoc I
:©\OH K;COJ/CH,CN  f o~ NHBoc
70°C/20 h

Phén ung dugc thyuc hién theo So d6 3, budce 1 st dung 3-flo-4-iodophenol va
tert-butyl (2-bromoetyl)carbamat dé thu duge nguyén lidu tho, ma dugce tinh ché bang
phuong phdp sic ky coOt silica gel d8 tao ra tert-butyl (2-(3-flo-4-
iodophenoxy)etyl)carbamat (5 g).
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Budc 4: Téng hop tert-butyl (Z)-(2-(3-flo-4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat

& : o N H‘Bnc
2:Metyl THF:H,0
o Cs,CO4/PA(PPhy),Cl;
N/ q 0°C-RT/16 h
\N 0

Tedobenzen
4M KOH/PA(PPh;),Cl,
2.Metyl THE/B5°C/Th

Phan tmg duge thyc hién theo phuong phép nhu dugce néu trong vi du 50, bude
1, bing cach thay thé (2)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-
1-en-1-yl)-3-flo-1-(tetrahydro-2 H-pyran-2-yl)-1 H-indazol (8 g, 15,19 mmol) cho
hop chét 260 va tert-butyl (2-(3-flo-4-iodophenoxy)etyl)carbamat (5,4 g, 14,43
mmol) cho hop chit 257 @ tao ra nguyén liéu thé. Hon hop phan ting dugc tinh ché
bing phuong phap séc ky silica gel st dung EtOAc 15% trong n-hexan & tao ra hop
chét néu & d& muc cia vi du 64 budc 4 (3,5 g, 38%).

Hop chét 64: 'H NMR (400 MHz, DMSO-de): 8 12,57 (s, 1H), 7,49 (s, 1H), 7,46 (d,
J=2,0 Hz, 1H), 7,27 (dd, Ji= 8,5 Hz, J,= 1,2 Hz, 1H), 7,21-7,09 (m, 3H), 6,92 (t, J
= 8,6 Hz, 1H), 6,62-6,47 (m, 4H), 3,88 (t, J= 5,6 Hz, 2H), 3,30 (s, 2H), 2,98 (s, 3H),
2,83 (s, 3H), 2,76 (t, J= 5,6 Hz, 2H), 2,44 (q, J = 7,8 Hz, 2H), 2,10 (bs, 1H), 0,89 (t,
J=17,3 Hz, 3H). LCMS: 531,3 [M+H]".

Vi du 65: Téng hop (E)-4-((2-(4-((E)-2-(2,4-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 65)

Hop chét dugc tdng hop theo cach thirc nhw dugc néu trong Vi du 50 bang
cach & bude 1, thay thé 2,4-diflo-1-iodobenzen dé tao ra hop chit 65 (0,06 g, 23,7%).

Hop chét 65: 'H NMR (400 MHz, DMSO-ds): 8 12,59 (s, 1H), 7,52 (s, 1H), 7,49 (dd,
Ji = 8,8 Hz, J = 1,2 Hz, 1H), 7,28-7,21 (m, 2H), 7,09 (dd, Ji = 10 Hz, J> = 2,4 Hz,
1H), 6,97 (dd, Ji = 8,4 Hz, J, = 2,4 Hz, 1H), 6,80 (d, J= 8,4 Hz, 2H), 6,64 (d, /= 8,8
Hz, 2H), 6,63-6,58 (m, 1H), 6,50 (d, J= 15,2 Hz, 1H), 3,88 (t, /= 5,6 Hz, 2H), 3,32
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3,31 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,78 (t, /= 5,4 Hz, 2H) 2,34 (q, J= 7.6 Hz,
2H), 0,89 (t, J = 7,6 Hz, 3H). LCMS: 549,3 [M+H]*

Vi du 66: Téng hop (E)-4-((2-(4-((B)-1-(3,6-diflo-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 66)

Hop chit dugc tong hop theo cach thirc nhu duge néu trong Vi du 50 béng
cach (i) & bude 1, thay thé tert-butyl (Z)-(2-(4-(1-(3,6-diflo-1-(tetrahydro-2H-pyran-
2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-
yl)phenoxy)etyl)carbamat (diéu ché nhu duéi day trong Vi du 66 cac bude 1-7) cho
hop chét 260 va iodobenzen cho hop chit 251, va (ii) thuc hién budc 5 cua vi dy 50
theo diéu kién phan tmg d& mo6 ta trong So dd 2, budc 6b dé tao ra hop chét 66 (0,012
g)-

Budc 1: Téng hop N-(5-flo-2-metylphenyl)axetamit
Ac;O /toluen

‘:[::1\ héi lvw 2 gi ‘/jl\tI::]\
N F
H3N F H

Thém axetic anhydrit (25 mL) ¢ nhiét d6 10°C vao dung dich khudy chia 5-
flo-2-metylanilin (25 g, 200 mmol) trong toluen, cdc thanh phin duoc khudy & nhiét

d6 hdi luu trong 2 gid. Sau khi két thic phan tng (quan sat bang TLC), hdn hop phan
{mg duoc lam ngudi dén nhiét do trong phong, chat rin thu duge dugc loc va rira bang
dietyl ete va hexan dé thu dugc hop chét mong mubn (28 g, 84%).

Budc 2: Tong hop N-(4-bromo-5-flo-2-metylphenyl)axetamit

Br,/AcOH Br
o} RT/12h Q
0, HR g
H

Thém brom (9,6 mL, 186 mmol) & nhiét 46 10°C vao dung dich khqu chira
N-(5-flo-2-metylphenyl)axetamit (28 g, 167 mmol) trong axit axetic (150 mL). Hoén
hop phan tmg dugc khudy trong 12 gir & nhiét do trong phong, sau khi két thuc phan

tmg (quan sat bing TLC), chit rin d3 tach ra dugc loc va duogc lam khé trong didu
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kién 4p suét giam. San phim thé duoc st dung trong budc tiép theo ma khéng can

tinh ché thém dé tao ra N-(4-bromo-5-flo-2-metylphenyl)axetamit (40 g, 97%).

Budc 3: Téng hop 1-(5-bromo-6-flo-1H-indazol-1-yl)etan-1-on

i) Ac;O/KOAc/CHCl, y Br
65°C2 h ft@

N\
H,N . i) Isoamylnitrit/ ’(i F
18-crown-6 0
65°CH2h

Thém kali axetat (32 g, 326 mmol) va axetic anhydrit (45 mL) & nhiét d6 10°C
vao dung dich khudy chira 4-bromo-5-flo-2-metylanilin (40 g, 163 mmol) trong
cloform (400 mL), cac thanh phan dugc khudy & nhiét d6 65°C trong 2 gid. Sau khi
két thuc phan tmg (quan sat bing TLC), hdn hop phén img duoc 1am ngudi dén nhiét
d6 trong phong, isoamyInitrit (50 mL, 371 mmol) dugc thém nho giot trong giai doan
15 phut, tiép d6 1a 18-crown-6 (2,16 g, 8,18 mmol) dugc thém vao, hdn hop phan tng
duoc khudy & nhiét d§ 65°C trong 12 gid. Sau khi két thuc phéan Gmg (quan sat bang
TLC), hdn hop phan tmg dugc lam ngudi dén nhiét do trong phong, dugc pha lodng
bang etyl axetat. L6p hitu co dugc rira bing nudc sau d6 bang nudc mubi. Lép hitu
co duoc 1am khd bang NaxSO4 khan va cb dic trong didu kién ap sut giam dé thu

dugc hop cht néu & dé muyc cia vi du 66 budce 3 (38,3 g, 44%).

Budc 4: Tong hop 5-bromo-6-flo-1H-indazol

3M HCUMeOH
Br Br
//j(\:[ 90°C3 h //\’©i
N\ — B N‘
N F N F
al H

Thém metanol (80 mL) vao dung dich khudy chta 1-(5-bromo-6-flo-1H-
indazol-1-yl)etan-1-on (20 g, 78,43 mmol) trong HCI 3M (400 mL), hdn hop phan
g duoc khudy & nhiét do 90°C trong 3 gid. Sau khi két thuc phan tmg (quan sat
bing TLC), hdn hop phan tmg dugc 1am ngudi dén nhiét d6 trong phong va kiém héa
b.%mg NaOH 1M, chét rén d4 tach ra duogc loc va dugc 1am kho trong diéu kién ap sut

giam dé thu dugc hop chét néu & d& muyc ctia vi du 66 budc 4 (7,6 g, 45%).

Budc 5: Tong hop 5-bromo-6-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
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0. ; Br
w O X
N - PTSA/CH,Cl, CO

H RT/12h

Phan Umg dugc thuc hién theo So d6 1, budc 1 st dung 5-bromo-6-flo-1H-
indazol (7,6 g, 35,34 mmol) cho hop chit 201. Nguyén lidu thé tir phén tmg dugc tinh
ché bang phuong phap sic ky silica gel st dung etyl axetat 4% trong n-hexan dé tao
ra 5-bromo-6-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (8,83 g, 84%).

Budc 6: Téng hop 5-(but-1-yn-1-yl)-3,6-diflo-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol

Hop chét dugc tong hop theo céch thitc nhu duge néu trong Vi dy 2 bing cach
(i) & buée 1, thay thé 5-bromo-6-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol cho
hop chét 270 va (ii) theo diéu kién phan tmg ctia cac budc 2 va 3 clia vi du 2 dé tao

ra hop chit néu & 4 muc ctia vi du 66 budc 6 (12,19 g, 87%).

Buéc 7: Téng hop tert-butyl (Z)-(2-(4-(1-(3,6-diflo-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-

.

B.

F ' Y

NI O e
N F 0" >""Boc

(o)

yl)phenoxy)etyl)carbamat
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Hop chét duoc tdng hop theo cach thirc nhw duge néu trong Vi du 14 béng
cach (i) o budce 2, thay thé 5-(but-1-yn-1-yl)-3,6-diflo-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol cho hop chdt 271 va (ii) & budc 4, thay thé tert-butyl (2-(4-
iodophenoxy)etyl)carbamat (nhw dugc diéu ché trong Vi du 3, budc 2) cho hop chat

234 d8 tao ra hop chit néu & dé muc trong vi du 66 budc 7.

Hop chét 66: 'H NMR (400 MHz, DMSO-ds): & 12,65 (s, 1H), 7,69 (d, J = 6,8 Hz,
1H), 7,34 (dd, Ji = 6,0 Hz, Jo= 2,0 Hz, 1H), 7,25-7,21 (m, 2H), 7,17-7,14 (m, 3H),
6,79 (d, J= 8,8 Hz, 2H), 6,64-6,57 (m, 3H), 6,49 (d, J= 15,2 Hz, 1H), 3,87 (t, /= 5,6
Hz, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,77 (t, = 5,6 Hz, 2H), 2,33-2,31(m, 2H), 0,81
(t, J=7,6 Hz, 3H). LCMS: 531,3 [M+H]".

Vi du 67: Tong hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-y1)-2-(pyridin-2-yl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 67)

Hop chét dugc tdng hop theo cach thire nhu dugce néu trong vi du 14 bang cach
& bude 4, thay thé (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-
en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché trong Vi
du 3, budc 1) cho hop chit 233 va 2-iodopyridin cho hop chét 262 d& tao ra hop chét
67 (0,010 g) & dang cht rdn mau tréng duc.

Hop chit 67: 'H NMR (400 MHz, DMSO-ds): 8 12,6 (s, 1H), 8,56 (d, J = 4,4 Hz,
1H), 7,53 (s, 1H), 7,50-7,45 (m, 2H), 7,21 (dd, J1 = 8,8 Hz, /2= 1,4 Hz, 1H), 7,13 (dd,
Ji=4,9Hz, J,=6,9 Hz, 1H), 6,87 (d, J= 7,8 Hz, 1H), 6,72 (d, /= 8,8 Hz, 2H), 6,64-
6,57 (m, 3H), 6,50 (d, J = 15,1 Hz, 1H), 3,88 (t, J= 5,7 Hz, 2H), 3,32-3,21 (m, 2H),
299 (s, 3H), 2,84 (s, 3H), 2,78 (t, J= 5,6 Hz, 2H), 2,54-2,52 (m, 2H), 0,86 (t, J = 7,3
Hz, 3H). LCMS: 514,3 [M+H]".

Vi du 68: Tdng hop (E)-4-((2-((5-((Z)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-
1-yl)pyridin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 68)

Hop chét dugc tong hop theo cach thire nhu duge néu trong vi du 14 béang cach
& budc 4, thay thé (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-
en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu duoc diéu ché trong Vi
du 3, budc 1) cho hop chét 233 va tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-
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1-yD)(2-((5-iodopyridin-2-yl)oxy)etyl)carbamat (nhu dugc diéu ché trong Vi du 25,
bude 2) cho hop chét 234 d tao ra hop chat 68 (0,165 g, 11%).

Hop chit 68: '"H NMR (400 MHz, DMSO-ds): & 12,6 (s, 1H), 7,59 (d, J = 2,0 Hz,
1H), 7,56 (s, 1H), 7,50 (dd, J1 = 8,8 Hz, 2= 2,0 Hz, 1H), 7,26-7,22 (m, 3H), 7,18-
7,14 (m, 4H), 6,61-6,56 (m, 1H), 6,51-6,46 (m, 2H), 4,13 (t, J = 5,6 Hz, 2H), 3,30-
3,29 (m, 2H), 3,29 (s, 3H), 2,84 (s, 3H), 2,76 (t, J= 5,9 Hz, 2H), 2,42 (q, J = 7,4 Hz,
2H), 2,1-2,0 (bs, 1H), 0,88 (t, J=7,3 Hz, 3H). LCMS: 514,3 [M+H]".

Vi du 69: Téng hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo- 1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit (Hop chét 69)

Budc 1: Tdng hop tert-butyl (E)-(2-(4-(4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-
2-yl)-1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat

Fy

E F i) Bis(pinacolato)diboron/Pi(PPhy),
7 2-metyl THF/90 °C/12 b

it) tert-butyl (2-(4-lodophenoxy)
etylicarbamat/ C3;COy/Pd(PPh;),Cl,
0 0°C-RT/16 h
iti) Isobenzen/KOH 4M

90°C/12h

Thém bis(pinacolato)diboron (1,24 g, 4 mmol), tetrakis(triphenylphosphin)
platin (0) (0,06 g, 0,04 mmol) trong khi quyén nito vao dung dich khudy chua 3-flo-
1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,4-triflobut-1-yn-1-yl)-1H-indazol (1,6 g, 4
mmol, vi du 59, budc 3) trong 2-metyl THF (30 mL), hdn hop phan ing dugc Kkhudy
& nhiét do 90°C trong 12 gid. Dung dich dugc lam ngudi xudng nhiét d6 trong phong
va tert-butyl (2-(4-iodophenoxy)etyl)carbamat (1,78 g, 4 mmol, Vi du 3, budc 2),
bis(triphenylphosphin)paladi (II) diclorua (0,172 g, 0,2 mmol), xeri cacbonat (3,19 g,
9 mmol) va 2-metyl THF (30 mL) dugc thém vao. Hon hop nay dugce khir khi béng
nito va thém nuée (0,3 mL) vao. Hon hop nay duge khudy & nhiét do trong phong
trong 16 gid. Sau khi két thic phan tng, thém KOH 4M (1,47 g, 26 mmol) va
iodobenzen (1,95 g, 9 mmol) vio hdn hop phan tmg néu trén. Hdn hop phan tmg dugc
khudy & nhiét d6 90°C trong 12 gid. Sau khi két thuc phan g, hdn hop phan tng

duoc 1am ngudi dén nhiét d6 trong phong, duoc pha lodng béng nudce va duoc chiét
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bing EtOAc. Lép hitu co duge lam khé bing natri sulphat khan va ¢6 dic trong diéu
kién 4p sudt giam. Nguyén liéu thé dugc tinh ché bing phuong phép sic ky cot qua
silica gel 230-400 mét st dung EtOAc 15% trong n-hexan dé tao ra tert-butyl (E)-(2-
(4-(4,4 ,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yI)-2-
phenylbut-1-en-1-yl)phenoxy)etyl)carbamat (1,5 g, 50%).

Bude 2: Tong hop (E)-2-(4-(4,4,4-triflo-1-(3-flo- 1 H-indazol-5-yl)-2-phenylbut-1-en-
1-yl)phenoxy)etan-1-amin

P
HCI 2M trong dietyl ete e O

EtOH/RT/24 h F '
N‘/ O 0 NH.
F’. 0/\/‘ 2

Phan tng dugc thuc hién theo So dd 2, budc 2 st dung tert-butyl (E)-(2-(4-
(4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)carbamat (1,5 g, 2,3 mmol) d8 tao ra hop chit néu & dé muc
dang thd (1,1 g dang tho).

Bude 3: Tong hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo- 1H-indazol-5-
yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit

I
Z N
CFy O B CFy O
o

(40:60) F

DIPEA 7 0o
N N H
0/\/NH2 DMF/RT/16 h E o \/\/U\IT/

w2 XN
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Phan tmg dugc thyc hién theo So dd 2, budc 3 sit dung (E)-2-(4-(4,4,4-triflo-
1-(3-flo-1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)phenoxy)etan-1-amin (1,1 g, 2
mmol) va (E)-4-bromo-N,N-dimetylbut-2-enamit va (E)-4-clo-N,N-dimetylbut-2-
enamit mixture (0,41 g, 2 mmol, vi du 63, budc 8). Nguyén liéu thé dugc sir dung

trong bude tiép theo ma khong cin tinh ché thém (1,8 g, dang tho).

Budéc 4: Tong hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((E)-
4,4,4-triflo-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat

Boc anhydrit/
CH,CI/RT/L b
————_—

Quy trinh dugc md ta trong So dd 2, budc 5 duoc st dung (E)-N,N-dimetyl-
4-((2-(4-((B)-4,4,4-triflo-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)but-2-enamit (1,8 g, 3,18 mmol) dé tao ra nguyén liéu tho,
ma duoc tinh ché bing phwong phap sic ky silica gel sit dung (2%) MeOH trong
diclometan dé tao ra tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((E)-
4,4, 4-triflo-1-(3-flo-1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat
0,2 g).

Budce 5: Tong hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo- 1H-indazol-5-
yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit

TRACTILC,
1 PC-RT30phat

-164-



35542

Phan tmg dugc thuc hién theo So dd 2, budc 6b sir dung tert-butyl ((E)-4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-5-
yD)-2-phenylbut-1-en-1-yl)phenoxy)etyl)carbamat (0,2 g, 0,3 mmol) dé tao ra hop
chét thé, ma dugc tinh ché bing phuong phép TLC diéu ché d tao ra hop chit mong
mubn (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-5-yl)-2-
phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit (0,05 g, 29%).

Hop chét 69: '"H NMR (400 MHz, CDCls): 8 9,40 (s, 1H), 7,66 (s, 1H), 7,39-7,15 (m,
7H), 6,91-6,86 (m, 1H), 6,79 (d, J= 8,8 Hz, 2H), 6,56 (d, J = 8,8 Hz, 2H), 6,44 (d, J
= 15,1 Hz, 1H), 3,95 (t, J= 5,7 Hz, 2H), 3,46 (q, /= 10,8 Hz, 2H), 3,32-3,29 (m, 2H),
3,06 (s, 3H), 3,00 (s, 3H), 2,95 (t, J= 5,4 Hz, 2H). LCMS: 567,3 [M+H]".

Vi du 69A: Téng hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit hydroclorua

Budc 1A: Tbng hop 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)-
1H-indazol

E Si
Br N K F ~
4 —_—N—
N, / N/
N o

PU(PPhy),Cl,/Cul/Et;N N
0 éng kin o
] 80 °C/16 h

Thém ddng iodua (95,5 g, 0,501 mol) & nhiét d6 trong phong vao dung dich
khudy chita 5-bromo-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (1,5 Kg, 5,014
mol) trong BN (10 L) trong dng kin. Hon hop nay dugc khir khi béng ba chu trinh

—g®

2

lap chan khong/Na, dugc thém etynyltrimetylsilan (0,73 Kg, 7,52 mol) tiép d6 la
Pd(PPh3):Cl> (175 g, 0,25 mol). C)ng chiu 4p dugc 1am kin va dugc gia nhiét & nhiét
d6 80°C trong 16 gid. Khi hoan thanh theo TLC, hén hop phan tmg dugc pha lodng
bing EtOAc (10 L), rira bing nudc. Phan chiét hitu co da két hop dugc rira bang nudce
mudi, 1am kho bing natri sulphat khan va c6 dic trong didu kién &p suét giam dé tao
ra san phim tho 3-flo-(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)- 1H-
indazol & dang dAu mau ndu dam (1,71 Kg, dang tho) d6 tinh khiét 65,7% theo HPLC.
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Bude 2A: Tong hop 5-etynyl-3-flo-1-(tetrahydro-2H-pyran-2-yl)- 1H-indazol

Si Z
E =z > K,CO;/MeOH > Z
y RT/16 h N
N\ = \N

Thém kali cacbonat (74,6 g, 0,53 mol) vao dung dich khudy chaa 3-flo-1-
(tetrahydro-2H-pyran-2-yl)-5-((trimetylsilyl)etynyl)-1H-indazol (1,7 Kg, 5,37 mol)
trong metanol 12 L, hdn hgp phan tmg duoc khudy trong 16 gid & nhiét d§ trong
phong. Sau khi két thiic phan tmg, metanol dugc lam bay hoi, phén can dugc pha
losing bang etyl axetat (6 L) va 16p hitu co dugc ria bing nudc sau d6 bang nudc
mudi. Lép hitu co da két hop dugce 1am khd bang Na,SO4 khan va cb dic trong diéu
kién 4p suét giam d& thu duoc hop chit néu & d& muc (1,5 Kg dang tho) d¢ tinh khiét
72,3% theo HPLC.

Budc 3A: Téng hop 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,4-triflobut-1-yn-1-
y1)-1H-indazol

g & ¥ '

[ b

L

N‘/ \'“'Cl‘ 3 ) 7=
N = N

Pd,y(dba)yDPEPhos/DABCO N
0 toluen /80 °C/16 h
&ng kin g

Thém dung dich chira 5-etynyl-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol (1 Kg, 4,093 mol) trong toluen (5 L) vao hdn hop chira Pda(dba)s (0,187 Kg,
0,204 mol), DPEphos (0,44 Kg, 0,818 mol) va DABCO (0,91 Kg, 0,818 mol) trong
khi quyén nito trong toluen (5 L). Hon hop phéan ting dugc khir khi bing nito trong
10 phut, thém 1,1,1-triflo-2-iodoetan (1,71 Kg, 8,187 mol) vao hén hop néu trén. Hon
hop nay lai dugc khir khi béng ba chu trinh 13p chan khong/Na, dugc gia nhiét & nhiét
@5 80°C trong 16 gid. Khi hoan thanh theo TLC, hdn hop phan tmg dugc lam ngudi
dén nhiét d6 trong phong, loc qua xelit. Phén loc duoc pha lofing bing nuéc va dugce
chiét bang EtOAc (2 x 3 L). L6p hitu co duge lam khod bang natri sulphat khan va cd
d4c trong didu kién 4p suit giam. Nguyén liéu thd dugc tinh ché bing phuong phép
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séc ky cot qua silica-gel 60-120 mét st dung etyl axetat 6% trong n-hexan & dang
chét rira giai dé tao ra 3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,4-triflobut-1-yn-1-
yl)-1H-indazol (1,1 Kg, hiéu suét 82%, d9 tinh khiét 78% theo HPLC).

Budc 4A: Téng hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((Z)-
4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

P i) Bls(pinacolate)diboron/P(PPhy) F EC Beg
2-metyl THF/85 °C/7 b l
ii) tert-butyl (E)-(4-(dimetylamino)-4- N O O iy
W (ER N e A
O

oxobui-2-en-1-y[)(2-(4-lodophenoxy) etvl)
carbamat l
CS]COJ[P d(PFhJ);Clz
0 *C-RT/36 h

o

Thém bis(pinacolato)diboron (0,39 Kg, 1,532 mol), tetrakis(triphenyl
phosphin)platin (0) (19 g, 0,0153 mol) trong khi quyén nito vao dung dich khudy
chita  3-flo-1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,4-triflobut-1-yn-1-yl)-1H-indazol
(500 g, 1,532 mol) trong 2-metyl THF (2,5 L), hdn hop phan tmg duoc khudy & nhiét
d6 85°C trong 7 git. Hon hop phan timg duge 1am ngudi xudng nhiét d6 trong phong,
tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)
carbamat (0,62 Kg, 1,072 mol), bis(triphenylphosphin)paladi (II) diclorua (53,7 g,
0,076 mol), xeri cacbonat (0,6 Kg, 3,064 mol), 2-metyl THF (5 L) va nuéc (250 mL)
duge thém vao. Hn hop nay duoc khir khi bang nito trong 15 phut, dugc khudy &
nhiét d6 trong phong trong 36 gio. Sau khi két thic phan tmg, hdn hgp phan tmg dugc
lam ngudi dén nhiét d trong phong, loc qua xelit. Phin loc duoc pha lodng bing
nuéc va duge chiét bang EtOAc (2 x 3 L). Lép hitu co duge lam kho bang natri
sulphat khan va cd déc trong diéu kién 4p suét giam. Nguyén liéu thd dugc tinh ché
bing phuong phap sic ky cdt qua silica-gel 60-120 miét st dung MeOH 5% trong
diclometan & dang chét rira giai dé tao ra tert-butyl ((E)-4-(dimetylamino)-4-oxobut-
2-en-1-y1)(2-(4-((Z)-4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-
5-yl)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-
yl)phenoxy)etyl)carbamat (600 g, 49%), do tinh khiét theo HPLC 1 58%.
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Budc 5A: Tong hop tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-((E)-
4,4 4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)carbamat

0’& iodobenzen
4M KOHMO°C/S h
Boc — >
Ou O PSP

Dung dich khufy chira tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-
y1)(2-(4-((Z)-4,4,4-triflo-1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)carbamat

(600 g, 0,74 mol) trong 2-metyl THF (6 L), duoc thém vao hdn hop phan tmg néu
trén KOH 4M (1,2 L, 2 vol), tetrakis(triphenylphosphin)paladi(0) (43 g, 0,037 mol)
va iodobenzen (128 g, 0,62 mol) dugc thém vao. Hon hop phan tmg duogc khudy &
nhiét d6 90°C trong 5 gid. Sau khi két thuc phan tmg, hdn hop phan tmg dugc lam
ngudi dén nhiét do trong phong tiép d6 14 loc qua xelit. Phan loc dugc pha lodng bang
nuéc va duoc chiét bing EtOAc (2 x 2 L). Lép hitu co duge 1lam khod bing natri
sulphat khan va c6 dic trong diéu kién 4p sut giam dé tao ra hop chét néu & @& muc
tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-((E)-4,4,4-triflo-1-(3-flo-
1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)carbamat (700 g, dang th6) d¢ tinh khiét 48% theo HPLC.

Budc 6A: Tong hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit

g BC ' MeOH O
HCldamdic f FC
e —————
O O vt
oAty I O st
C)‘; | o

Thém HCl dam dic (2,1 L, 3 vol) & nhiét 46 0°C vao dung dich khudy chta
tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((E)-4,4,4-triflo-1-(3-flo-
1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-2-phenylbut-1-en-1-
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yl)phenoxy)etyl) carbamat (700 g, 0,93 mol) trong metanol (3,5 L) dugc thém. Hén
hop phén tmg dugc khudy trong 16 git & nhiét do trong phong. Sau khi két thuc phan
tmg, hdn hop phan tng duge cd dic trong diéu kién 4p sult giam. Khéi phan tmg
dang dinh duogc kiém héa bing Na,COs bdo hoa, chiét bang diclometan (3 x 2 L).
Lép hitu co d két hop duogce 1am khd bing natri sulphat khan va c6 dic trong diéu
kién 4p suat giam d& tao ra hop chit thd, ma dugc tinh ché bing phuong phap séc ky
cOt qua silica-gel 60-120 mét str dung MeOH 5-7% trong diclometan dé tao ra hop
chit mong muén (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-5-
y1)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit (260g,) do tinh khiét
65,3% theo HPLC.

Hop chét thu dugc dugc tinh ché tiép bing phuong phap sic ky cdt nhanh két
hop d& tao ra hop chit néu & d& muc c6 >92% theo HPLC.

Budc 7A: Tong hop (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit hydroclorua

O HCI 2M trong dietyl ete O
|

Eonn°cRin  E FC

I
N‘;l 0 @ o/\,ﬂ\/\ilr/ N‘:,% O O ONHwN/

|

F FRC
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Thém HCI 2M trong dietyl ete (56 mL) & nhi¢t do 0°C vao dung dich khudy
chira (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-5-yl)-2-
phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit (5,6 g, 9,88 mmol) trong
etanol (6,6 mL). Quan sat thy chét rdn mau tring sau khi khudy trong 1 gio & nhiét
d6 trong phong. Hon hop phan tng duge ¢ dic trong chén khong ¢ nhiét d6 30°C dé
loai bo lugng du ete HCI va etanol. Chat rén thu dugc dugc 1am khd & nhiét d6 50°C
trong 1 gid, phan cin dugc nghién voi dietyl ete va 16p ete dugc gan (500 mL x 3).
Chét rén thu dugc duge chung cAt ddng thoi véi etyl axetat (300 mL x 4), tiép d6 la
nghién véi etyl axetat (500 mL), loc va lam khd trong diéu kién &p suit giam dé thu
duoc hop chét néu & d& muc (E)-N,N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit hydroclorua
(5,4 g, 90%).

Hop chat 69 (mubi hydroclorua): 'H NMR (400 MHz, DMSO-de): 5 12,70 (s, 1H),
9,15 (s, 2H), 7,57 (s, 1H),7,54 (m, 2H), 7,25-7,14 (m, 6H), 6,86-6,79 (m, 3H), 6,69
(d, J= 5,8 Hz, 2H), 6,61-6,54 (m, 1H), 4,13 (t, J = 4,4 Hz, 2H), 3,79 (m, 2H), 3,48-
3,37 (m, 2H), 3,26 (m, 2H) 3,03 (s, 3H), 2,87 (s, 3H). LCMS: 567,2 [M+H]".

Cac budc 8A-12A 1a quy trinh téng hop chit trung gian tert-butyl (E)-(4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)carbamat

Budc 8A: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat

f llioc (o]
0 N\/\)L N~

|
Budc 9A: Tong hop tert-butyl (2-bromoetyl)carbamat

(Boc),0/MNa;CO;,
1,4-dioxan :H,0

-~ NH.HBr 0°C-RT/12 h
Br )

n
BN poe

Bromoetylamin hydrobromua (1 Kg, 4,88 mol) dugc thém vao dung dich
khudy chira natri cacbonat (1,55 Kg, 14,6 mol), di-t-butyl dicacbonat (1,6 Kg, 7,32
mol) trong hdn hop 1,4-dioxan-nude (2:1, 3 L) & nhiét d6 0°C va hdn hop duoc khudy
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& nhiét do trong phong trong 12 gid. Sau khi két thiic phan tmg, lugng du 1,4-dioxan
duoc loai bé trong didu kién 4p sudt giam. Hdn hop phan tmg dugc chiét bang
etylaxetat (2 x 4 L), 16p hitu co dugc rira bing nuéce sau d6 bang nuée mudi, lam khd
bang natri sulphat khan, loc va c6 dic trong didu kién 4p suét giam. San phim tho
duoc st dung trong bude tiép theo ma khong can tinh ché thém (1,1 Kg, %). 'H NMR
(400 MHz, DMSO-dg): & 7,07 (bs, 1H), 3,42 (t, 2H), 3,31 (t, 2H), 1,38 (s, 9H).

Budc 10A: Tong hop tert-butyl (2-(4-iodophenoxy)etyl)carbamat

H
Br/\/N\Boc 0\/\N,Boc
I OH H
K,CO3/DMF/70°C/12h

Thém kali cacbonat (1,8 Kg, 13,6 mol) vio dung dich khudy chta 4-
iodophenol (1 Kg, 4,54 mol) trong DMF (15 L) va dugc khudy trong 30 phut & nhiét
d6 trong phong, thém tert-butyl (2-bromoetyl)carbamat (1,48 Kg, 6,36 mol) vao hdn

hop néu trén. CAc thanh phin nay dugc khudy & nhiét o 70°C trong 12 gid. Sau khi
két thuc phan ung, hdn hop phan tng dugc rét vao nudce dé lanh, chét rén da tach ra
dugc loc va duge 1am kho trong didu kién ap sut giam dé thu dugc hop chét mong
mudn tert-butyl (2-(4-iodophenoxy)etyl)carbamat & dang chit rin mau tring duc (1,4
Kg, 84%). 'H NMR (400 MHz, DMSO-d): 8 7,58 (d, J = 8,8 Hz, 2H), 7,01 (t, /=
5,2 Hz, 1H), 7,78 (d, J = 8,8 Hz, 2H), 3,92 (t, J = 5,6 Hz, 2H), 1,37 (s, 9H).
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Budc 11A: Téng hop 2-(4-iodophenoxy)etan-1-amin

HCl ddm dixc

‘O\ " MeOH/RT/2h |
B

Thém HCI ddm dic (2,8 L) & nhiét d6 0°C vao dung dich khudy chira tert-butyl
(2-(4-iodophenoxy)etyl)carbamat (1,4 Kg, 3,85 mol) trong metanol (10 L). Hbn hop
phéan tmg dugc khudy trong 12 gi¢y & nhiét d9 trong phong. Sau khi két thiic phan tng,
metanol dugc lam bay hoi, phén cin dugce kiém héa béng Na>CO3 bdo hoa, chiét béng
MeOH 10% trong DCM. Lép hitu co duge c6 dic trong diéu kién ap sudt giam va
nguyén liéu thoé duoc st dung trong budc tiép theo ma khong cin tinh ché thém (700
g, hidu suit 70%, do tinh khiét 98% theo HPLC). '"H NMR (400 MHz, DMSO-ds): §
7,59-7,55 (m, 2H), 6,80-6,76 (m, 2H), 3,88 (t, J = 5,8 Hz, 2H), 3,85 (t, /= 6,0 Hz,
2H), 1,61 (bs, 2H).

Budc 12A: Tdng hop (E)-4-((2-(4-iodophenoxy)etyl)amino)-N,N-dimetylbut-2-

enamit

0
BrlCl\/\\\/lLN/
(ss:5) |
: DIPEA/DCM I " o
Boc anhydrit @\ oc
= N N P
\Q\Q/\/ NI, 0°C-RT/12 h 0 \/\)LN

Thém DIPEA (1 L, 7,98 mol) vao dung dich khudy chaa 2-(4-
iodophenoxy)etan-1-amin (700 g, 2,66 mol) trong DCM (4 L) va lam lanh xudng 0°C.
Sau d6, (E)-4-bromo-(clo)-N,N-dimetylbut-2-enamit (505 g, 2,66 mol) trong DCM (2
L) dugc thém nho giot & 0°C. Hdn hop phan tmg duge khqu trong 12 gio & nhiét do
trong phong. Sau d6, hdn hop phan ung dugc lam lanh xudng 0°C va Boc anhydrit
(870 g, 3,9 mol) trong DCM (2 L) dugc thém nho giot va dugc khudy & nhiét d6 trong
phong trong 12 gid. Khi hoan thanh theo TLC, hén hgp phan tmg dugc lam lanh dén
nhiét d6 0°C, dimg bang nuéc da lanh (5 L) va dugce chiét bang diclometan (2 L).
Phin chiét hitu co da két hop duoc rira bing nude, sau d6 bing nudc mudi, 1am kho

bang natri sulphat khan va c6 dic trong diéu kién 4p sudt giam. Nguyén lidu thd dugc
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tinh ché bang phwong phap sic ky cot qua silica 60-120 mét st dung EtOAc 20%
trong hexan & dang chét rira giai dé tao ra tert-butyl (E)-(4-(dimetylamino)-4-oxobut-
2-en-1-yl)(2-(4-iodophenoxy)etyl)carbamat (480 g, hiéu sudt 37%). Do tinh khiét
69% theo HPLC. 'H NMR (400 MHz, DMSO-ds): & 7,58 (d, J = 8,8 Hz, 2H), 6,79
(d, J = 6,8 Hz, 2H), 6,51-6,39 (m, 2H), 4,0-3,99 (m, 2H), 3,95 (t, J = 5,6 Hz, 2H),
3,38 (d, J = 5,6 Hz, 2H), 2,96 (s, 3H), 2,84 (s, 3H), 1,37 (s, 9H). LCMS: 5954
[M+H]".

Vi du 70: Khéng cé vi du 70.
Vidu 71: Khong c6 vidu 71.

Vi du 72: Téng hop (BE)-4-((2-((5-((Z)-2-xyclobutyl-1-(3-flo-1H-indazol-5-yl)-2-
phenylvinyl)pyridin-2-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chat 72)

Hop chit dugc tdng hop theo cach thirc nhu duge néu trong Vi du 14 bang
céch, & budc 4, thay thé tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-((5-
iodopyridin-2-yl)oxy)etyl)carbamat (nhu duoc diéu ché trong Vi du 25, bude 2) cho
hop chit 234 va thay thé budc 5 bing cac diéu kién phan tmg d& m6 ta trong So dd
2, bude 6b d tao ra hop chat 72 (0,09 g, 11%).

Hop chét 72:'H NMR (400 MHz, DMSO-ds): § 12,59 (s, 1H), 7,67 (d, J = 2,0 Hz,
1H), 7,54 (s, 1H), 7,49 (dd, J; = 8,8 Hz, J2 = 1,6 Hz, 1H), 7,28-7,12 (m, 7H), 6,61-
6,44 (m, 3H), 4,09 (t, J= 6,0 Hz, 2H), 3,42-3,38 (m, 1H), 3,28-3,27 (m, 2H), 2,97 (s,
3H), 2,83 (s, 3H), 2,73 (t, J = 5,8 Hz, 2H), 1,83-1,76 (m, 4H), 1,63-1,58 (m, 1H),
1,35-1,33 (m, 1H). LCMS: 540,3 [M+H]".

Vi du 73: Tong hop (B)-4-((2-(4-((E)-2-(2-clophenyl)-1-(3-flo-1H-indazol-5-yl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 73)

Hop chét dugc téng hop theo cach thirc nhu duge néu trong vi du 60 bang cach
& bude 1, thay thé (i) 5-(but-1-yn-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol (nhu dugc didu ché trong vi du 2, budc 3) cho hop chét 275, (ii) tert-butyl
(E)-(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)carbamat  (nhu
duoc diéu ché trong vi du 14, bude 3) cho hop chét 263, va (iii) 1-clo-2-iodobenzen
cho hop chét 264 d8 tao ra hop chit 73 (0,23 g, 5,6%) & dang chat rin mau tring duc.
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Hop chét 73: 'H NMR (400 MHz, DMSO-ds): 5 12,59 (s, 1H), 7,54 (s, 1H), 7,49 (dd,
Ji = 8,8 Hz, J> = 2,0 Hz, 1H), 7,35 (dd, Ji = 7,4 Hz, J» = 1,4 Hz, 1H), 7,27-7,16 (m,
4H), 6,83 (d, J = 8,8 Hz, 2H), 6,60 (d, J = 8,8 Hz, 2H), 6,57-6,47 (m, 2H), 3,86 (t, J
= 5,6 Hz, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,77 (t, J= 5,4 Hz, 2H), 2,43-2,32 (m, 4H),
0,88 (t, J = 7,4 Hz, 3H). LCMS: 547,2 [M+H]*

Vi du 74: Téng hop (B)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(1H-indazol-5-yl)but-
1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 74)

Hop chét dugc tdng hop theo cach thire nhu duge néu trong vi du 60 bang cich
& budc 1, thay thé (i) 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
(nhu duoc diéu ché trong Vi du 1, bude 3) cho hop chat 275, (ii) tert-butyl (E)-(4-
(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)carbamat  (nhu  duge
didu ché trong vi du 14, budc 3) cho hop chat 263 va (iii) 2-clo-4-flo-1-iodobenzen
cho hop chét 264 d& tach hop chit 74 (0,26 g, 31%).

Hop chit 74: 'H NMR (400 MHz, DMSO-ds): 8 13,08 (s, 1H), 8,08 (s, 1H), 7,65 (s,
1H), 7,53 (d, J= 8,8 Hz, 1H), 7,34-7,17 (m, 2H), 7,16-7,10 (m, 2H), 6,81 (d, /= 8,8
Hz, 2H), 6,62-6,47 (m, 4H), 3,86 (t, J = 5,6 Hz, 2H), 2,98 (s, 3H), 2,83 (s, 3H), 2,76
(t, J= 5,4 Hz, 2H), 2,38-2,33 (m, 3H), 0,88 (t, /= 7,4 Hz, 3H). LCMS: 547,3 [M+H]".

Vi du 75: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(pyridin-4-yl)but-
1-en-1-yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit (Hop chét
75)

Hop chét dugc tdng hop theo cch thirc nhu duge néu trong vi du 14 bang cach
(a) & budc 4, thay thé (i) (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)but-1-en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc diéu ché
trong vi du 3, budc 1) cho hop chat 233, (i) tert-butyl (E)-(4-((2-
hydroxyetyl)(metyl)amino)-4-oxobut-2-en-1-y1)(2-(4-iodophenoxy)etyl)carbamat
(diéu ché nhu dudi day trong Vi du 75 buée 1-2) cho hop chat 234, (iii) 4-iodopyridin
cho hop chét 262, va (b) thay thé diéu kién phan ting d3 mo ta trong So d6 2, bude
6b trong vi du 14 budc 5 d tao ra hop chét 75 (0,1 g, 20,6%).
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Budc 1: Téng hop (E)-N-(2-hydroxyetyl)-4-((2-(4-iodophenoxy)etyl)amino)-N-

metylbut-2-enamit

o)
Cl/Br\/\)LN/\/OH .
I | @\ 0
H
_ Ne A\ OH
\©\o/\/NHz DIPEA/DMF U \/\)LN/\/
RT/12h |

Phan tmg dugc thuc hién theo So dd 3, budc 3 sir dung 2-(4-iodophenoxy)etan-
1-amin (7,3 g, 27 mmol, vi du 14, budc 3) cho hop chét 217 va (E)-4-bromo-N-(2-
hydroxyetyl)-N-metylbut-2-enamit cho hop chit 214 va (E)-4-clo-N-(2-
hydroxyetyl)-N-metylbut-2-enamit (5 g, 27 mmol, Vi du 50, budc 1) cho hop chat
214. Nguyén liéu thd dugc str dung trong bude tiép theo ma khong can tinh ché thém
(9,5 g, dang tho).

Budc 2: Toéng hop tert-butyl (E)-(4-((2-hydroxyetyl)(metyl)amino)-4-oxobut-2-en-1-
y1)(2-(4-iodophenoxy)etyl)carbamat
Boc anhydrit

' 0 ran ! Be 0
H : Boc
@\0/\, N\/\/U\N/\,OH \©\0/\,N\/\)L N/\/OH

| |

Phan tmg dugc thuc hién theo So dd 3, budc 4 str dung (E)-N-(2-hydroxyetyl)-
4-((2~(4-iodophenoxy)etyl)amino)-N-metylbut-2-enamit (9,5 g, 23,5 mmol) cho hop
chét 218. Nguyén liéu thd dugc tinh ché bing phuong phép sic ky cot qua silica 230-
400 mét sir dung MeOH 3% trong diclometan & dang chét rira giai d& tao ra hop chét

néu & dé muc cua vi du 75 bude 2 (2,5 g, 21%).

Hop chét 75: 'H NMR (400 MHz, DMSO-de): § 12,60 (s, 1H), 8,38 (dd, J; = 4,4 Hz,
J»=1,7Hz, 1H), 7,53 (s, 1H), 7,49 (d, J= 1,6 Hz, 1H), 7,47 (d, J = 2,0 Hz, 1H), 7,22
(d,J=1,6 Hz, 1H), 7,20 (d, J = 1,6 Hz, 1H), 7,13 (dd, J1 = 4,2 Hz, J» = 1,4 Hz, 2H),
6,79 (d, J= 8,8 Hz, 2H), 6,65 (d, J = 8,8 Hz, 2H), 6,60-6,51 (m, 2H), 3,88 (t, J= 5,4
Hz, 2H), 3,50-3,48 (m, 2H), 3,47-3,34 (m, 2H), 3,03-2,85 (m, 4H), 2,86-2,78 (m, 2H),
2,42 (q, J = 7,4 Hz, 2H), 0,87 (t, J= 7,2 Hz, 3H). LCMS: 544,3 [M+H]".

Vi du 76: Téng hop (E)-4-((2-(4-((E)-1-(7-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chit 76)
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Hop chét duoc tbng hop theo cach thirc nhu duge néu trong vi du 14 béng cach
& budc 2, thay thé 5-(but-1-yn-1-yl)-7-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
(didu ché nhu dudi day trong Vi du 76 budc 1-5) cho hop cht 271 va thay thé budc
5 béng c4c didu kién phan tmg dugc néu trong So dd 2, bude 6¢ dé tao ra hop chit 76

(0,195 g, 17,7%) & dang chét rén mau tréng duc.

Budc 1: Tong hop 5-bromo-2,3-diflobenzaldehyt

NBS/H,SO, Br
o~ 60°C/6n O
—_—e
F F
F F

Thém N-bromo sucxinamit (45 g, 253 mmol) & nhiét 46 0°C vao dung dich
khudy chira 2,3-diflobenzaldehyt (30 g, 211 mmol) trong H>SO4 (120 mL). Hdn hop
phan tmg dugc khudy trong 16 gid & nhiét d6 60°C, sau khi két thuc phan tmg (quan
sét bing TLC), hdn hop phan tmg dugc pha lodng bang EtOAc. Lép hitu co dugc rira
bing nudc sau d6 bang nudce mudi, lam kho bang natri sulphat khan, loc va cd dic
trong diéu kién &p suit giam. San phim thé dugc tinh ché bing phuong phap sic ky
cot béng cach st dung EtOAc 0,8% trong n-hexan dé tao ra 5-bromo-2,3-
diflobenzaldehyt (11,7 g, 23,5%) & dang chét rén mau tring.
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Budc 2: Tong hop (E)-5-bromo-2,3-diflobenzaldehyt O-metyl oxim

O- metylhydroxylamin
Br hydroclorua

O Br
/ A
0 K,COyDMFM0°C6h  ~ N
¥ i F

¥ F

Thém O-metylhydroxylamin hydroclorua (1,51 g, 18 mmol) va K2COs (2,75
g, 19,9 mmol) vao dung dich khudy chira 5-bromo-2,3-diflobenzaldehyt (2 g, 9 mmol)
trong DMF (20 mL), cic thanh phén dugc khudy & nhiét do 40°C trong 16 gid. Sau
khi két thuc phéan Gng (quan sat bing TLC), hdn hop phan tng duoc 1am lanh dén
nhiét d6 0°C, dugc pha lodng bé'mg etyl axetat va 16p hitu co dugc rua béng nudc sau
d6 bang nude mudi. Lép hitu co duge lam kho bang Na;SO4 khan va c6 dic trong
diéu kién 4p suét giam. Hop chét thd dugc tinh ché bang phuong phap sic ky cot
nhanh két hop sir dung etyl axetat 2% trong n-hexan & dang chét rira giai dé thu duoc
hop chét néu & d& muc ctia vi du 76 budce 2 (1 g, 44%).

Budc 3: Tong hop 5-bromo-7-flo-1H-indazol
N;H,H,0 Br

(0} Br
0.
N~ THF/90 °C/12h N
F i
F

Thém hydrazin hydrat (4 mL) vao dung dich khudy chtra (E)-5-bromo-2,3-
diflobenzaldehyt O-metyl oxim (1 g, 4 mmol) trong THF (10 mL), cac thanh phén
duogc khudy & nhiét d6 90°C trong 12 gid. Sau khi két thic phan Gmg (quan sat bing

F

TLC), hdn hop phan tmg dugc 1am lanh dén nhiét d6 0°C, dugce pha lodng bang etyl
axetat va 16p hitu co dugc rira bang nudc sau d6 bing nude mudi. Lép hitu co duoce
]am kho bing Na>SO4 khan v ¢b diic trong didu kién ap suét giam. Hop chét tho duoc
tinh ché bing phuong phép sic ky cot nhanh két hop str dung etyl axetat 10% trong
n-hexan ¢ dang chét rira giai dé thu duoc hop chit néu & dé muc cta vi du 76 budc 3
0,2 g, 21%).
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Budc 4: Téng hop 5-bromo-7-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

Br
Br 7
O o
N PTSA/CH,Cl C F
F RT/12h 0
Phan tmg dugc thuc hién theo So dd 1, budc 1 st dung 5-bromo-7-flo-1H-
indazol (1,82 g, 8,46 mmol). Hop chét thd duoc tinh ché bing phuong phap sic ky

ot nhanh két hop st dung etyl axetat 5% trong n-hexan ¢ dang chét rira giai dé thu
dugc hop chét néu & d& muc ctia vi du 76 bude 4 (2,39 g, 94%).

Bude 5: Tong hop 5-(but-1-yn-1-yl)-7-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol

&
O = ey’
N, Si—= N
N / \N
C ¥ Pd(PPh;),Cly/Cul / Cs,CO; C ]
0 MeOH:DMA:H,0 0
90°C/12 h

Phan tng dugc thuc hién theo So dd 1, budc 2 st dung 5-bromo-7-flo-1-

(tetrahydro-2H-pyran-2-yl)-1H-indazol (4,49 g, 15 mmol) va but-l-yn-1-

yltrimetylsilan (3,8 g, 30 mmol, Vi du 1, budc 2). San phdm thé duoc tinh ché bing
phuong phép sic ky cot silica 230-400 mit st dung etyl axetat 20% trong n-hexan dé

tao ra hop chét néu & d& muc cta vi du 76 budce 5 (3,2 g).

Hop chét 76: "H NMR (400 MHz, DMSO-dq): & 13,66 (s, 1H), 8,19 (d, J = 2,4 Hz,
1H), 7,48 (s, 1H), 7,22-7,21 (m, 2H), 7,19-7,11 (m, 3H), 6,90 (d, J = 12,0 Hz, 1H),
6,76 (d, J = 8,4 Hz, 2H), 6,63-6,59 (m, 3H), 6,57-6,47 (m, 1H), 3,87 (t, J= 5,4 Hz,
2H), 3,37-3,30 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,77 (t, J = 5,6 Hz, 2H), 2,41 (q, J
=72 Hz, 2H), 2,32-2,10 (m, 1H), 0,87 (t, /= 7,2 Hz, 3H). LCMS: 513,3 [M+H]".

Vi du 77: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-phenylpent-1-en-
1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 77)

Hop chét dugc téng hop theo cach thirc nhu dugc néu trong Vi du 59 bang
cach (i) & bude 4, thay thé 3-flo-5-(pent-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol (diéu ché nhu dudi day trong Vi du 77 budc 1-2) cho hop chét 276 va
tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-iodophenoxy)etyl)
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carbamat (nhu dugc diéu ché trong vi du 14, budce 3) cho hop chit 277 va (ii) & bude
5, thay thé iodobenzen cho hgp chét 265 d& tao ra hop chét 77 (0,06 g, 19,3%) & dang

chit rin mau tring duc.
Budc 1: Téng hop trimetyl(pent-1-yn-1-yl)silan

n-Buli /1- iodopropan
HMPA/THF/ -78 °C
\ RTA2h .

= > —Si—==
/S‘ / AN

Dung dich khudy chira (trimetylsilyl)axetylen (29 g, 295 mmol) trong THF
khan (100 mL) dugc thém n-BuLi (2,5M trong THF, 125 mL) & nhiét d6 -78°C trong
2 gi¢r. Hn hop thu dugc duoc 1am &m dén nhiét d6 0°C va duoc khudy trong 10 phat.
Hdn hop phan tng lai duge 1am lanh dén nhiét d6 -78°C, HMPA (58 g, 324 mmol)
duoc thém vao hdn hop néu trén va duoc khudy & nhiét d6 -78°C trong 30 phut. 1-
iodopropan (53 g, 315 mmol) dugc thém vao hdn hop phan timg néu trén va hon hop
thu duoc dugc khudy o nhiét do trong phong trong 12 git. Sau khi két thuc phan tng,
hdn hop phan tng dugc lam ngudi bing nude, chiét bing etyl axetat (500 mL). Lép
hitu co duoc rira bing nudc mudi, 1am khd bang natri sulphat khan va c6 dic trong
diéu kién 4p suét gidm. San phdm but-1-yn-1-yltrimetylsilan dugc chung cit & nhiét

d6 nim trong khoang 110-160°C dé tao ra san phédm mong mudn (38 g).
Budc 2: Téng hop 3-flo-5-(pent-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol

F F
Br
Pd(PPI!,);Cl;/Cu I/ CS;C Q3
0 MeOH:DMA:H,0 (1:1:1) C
85°C/2h
Ong kin

Phan tmg dugc thyc hién theo So dd 1, bude 2 st dung 5-bromo-3-flo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol (4 g, 13,4 mmol, Vi du 2, budc 2) cho hop
chét 202 va trimetyl(pent-1-yn-1-yl)silan (2,8 g, 20,1 mmol) cho hop chét 203. San
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phim thé dugc tinh ché bing phuong phap sic ky 230-silica gel sit dung etyl axetat
5% trong n-hexan dé tao ra 3-flo-5-(pent-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol (1,18 g, 30,8%).

Hop chit 77: 'H NMR (400 MHz, DMSO-dq): § 12,56 (s, 1H), 7,49 (s, 1H), 7,47 (d,
J=6,8 Hz, 1H), 7,46-7,11 (m, 6H), 6,77 (d, J= 8,8 Hz, 2H), 6,62-6,48 (m, 4H), 3,87
(t, J= 5,6 Hz, 2H), 3,33-3,31 (m, 2H), 2,98 (s, 3H), 2,84 (s, 3H), 2,78 (t, J = 5,6 Hz,
2H), 2,36-2,32 (m, 2H), 1,29-1,23 (m, 2H), 0,74 (t, J = 7,4 Hz, 3H). LCMS: 527,3
[M+H]",

Vi du 78: Khong cé vi du 78.

Vi du 79: Téng hop (E)-4-((2-(4-((E)-1-(3,7-diflo-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 79)

Hop chat dugc tdng hop theo cach thirc nhu duge néu trong Vi du 14 bang
cach & bude 2, thay thé 5-(but-1-yn-1-yl)-3,7-diflo-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol (didu ché nhu duséi day trong vi du 79 budc 1) cho hop chét 271 va thay
thé budc 5 cia vi du 14 bing cac diéu kién phan img dugc mo ta trong So dd 2, bude

6b d& tach hop chét 79 (0,046 g) & dang chit rin mau tring duc.

Buéc 1: Téng hop 5-(but-1-yn-1-yl)-3,7-diflo-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol

Hop chét duoc tdng hop theo céch thitc nhu duge néu trong Vi du 2 bing cach
& budce 1, thay thé 5-bromo-7-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol cho hop
chat 270 va tiép tuc vai cac budc 2-3 cia vidu 2 dé tao ra hop chit néu & d& muc cua
vi du 79 budce 1 (0,78 g, 76%).

Hop chét 79: "H NMR (400 MHz, DMSO-dy): & 13,20 (s, 1H), 7,40 (s, 1H), 7,22-
7,21 (m, 2H), 7,19-7,11 (m, 3H), 6,90 (d, J = 12,0 Hz, 1H), 6,8 (d, J = 8,4 Hz, 2H),
6,63-6,59 (m, 3H), 6,57-6,47 (m, 1H), 3,87 (t, J = 5,4 Hz, 2H), 3,37-3,30 (m, 2H),
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2,98 (s, 3H), 2,84 (s, 3H), 2,77 (t, J= 5,6 Hz, 2H), 2,41 (q, /= 7,2 Hz, 2H), 0,87 (¢, J
= 7,2 Hz, 3H) LCMS: 531,3 [M+H]".

Vi du 80: Téng hop (E)-4-((2-(4-((B)-2-(2,5-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chit 80)

Hop chét dugc tdng hop theo cach thie nhu dugc néu trong vi du 14 bang cach
& bude 4, thay thé (i) (Z2)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-
1-en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc didu ché trong
vi du 3, bude 1) cho hop chét 233, (ii) tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-
en-1-yl)(2-(4-iodophenoxy)etyl)carbamat (nhu duge diu ché trong vi du 14, buéc 3)
cho hop chét 234, (iii) 1,4-diflo-2-iodobenzen cho hop chét 262 va (iv) thay thé vi du
14 budc 5 bing cc didu kién phan tmg dugc mé ta trong So dd 2, budc 6b dé tach

hop chét 80 (0,16 g, 23,7%) & dang chét rin mau tréng duc.

Hop chét 80: 'H NMR (400 MHz, DMSO-ds): 8 12,60 (s, 1H), 7,52 (s, 1H), 7,49 (dd,
Ji= 8,8 Hz, J» = 1,2 Hz, 1H), 7,23-7,12 (m, 1H), 7,11-7,02 (m, 3H), 6,83 (d, /= 8,4
Hz, 2H), 6,65 (d, J = 8,4 Hz, 2H), 6,62-6,48 (m, 2H), 3,88 (t, J = 5,6 Hz, 2H), 3,32-
3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,79 (t, J = 5,4 Hz, 2H), 2,35 (q, /= 7,0 Hz,
2H), 0,91 (t, J= 7,4 Hz, 3H). LCMS: 549,3 [M+H]".

Vi du 81: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(3-flopyridin-4-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 81)

Hop chét dugc tdng hop theo cach thie nhu duge néu trong vi du 14 bing cach
& bude 4, thay thé (i) (Z)-5-(1,2-bis(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-
1-en-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu dugc didu ché trong
vi du 3, bude 1) cho hop chat 233, (ii) tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-
en-1-yl)(2-(4-iodophenoxy)etyl)carbamat (Vi du 14, bude 3) cho hop chét 234, va
(iii) 3-flo-4-iodopyridin cho hop chét 262, v (iv) thay thé vi du 14 budc 5 bing cac
didu kién phan tmg dugc mo ta trong So db 2, budc 6b dé tich hop chat 81 (0,24 g,

34%) & dang chat rin mau tring duc.

Hop chét 81: 'H NMR (400 MHz, DMSO-dg): 8 12,60 (s, 1H), 8,4 (s, 1H), 8,30 (s,
1H), 7,6 (m, 2H), 7,49 (d, J = 1,6 Hz, 1H), 7,22 (d, J = 1,6 Hz, 1H), 6,8 (d, /= 8,8
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Hz, 2H), 6,65 (d, J = 8,8 Hz, 3H), 6,40 (m, 1H), 3,88 (t, /= 5,4 Hz, 2H), 3,03 (s, 3H),
2,80 (s, 3H), 2,78 (t, J = 5,4 Hz, 2H), 2,42 (q, J = 7,4 Hz, 2H), 0,87 (t, J= 7,2 Hz,
3H). LCMS: 532,3 [M-+H]".

Vi du 82: Téng hop (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-3-metyl-2-
phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 82)

Hop chét duge tdng hop theo cach thie nhu duge néu trong vi du 50 bang cach
(i) & bude 3, thay thé (E)-2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-
yl)-3-metyl-2-phenylbut-1-en-1-yl)phenoxy)etan-1-amin (diéu ché nhu dudi day
trong vi du 82 bude 1-3) cho hop chat 258 va (ii) thay thé vi du 50 budc 5 bang cic
didu kién phan tmg dugc mé ta trong So db 2, bude 6¢ dé tach hop chét 82 (0,07 g).

Budc 1: Tong hop (E)-2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-
yl)-3-metyl-2-phenylbut-1-en-1-yl)phenoxy)etan-1-amin

K |
74
A O
N O/\/NHZ

O

Hop chét dugc tong hop theo céch thirc nhur dugce néu trong vi du 2 bang cach
(i) ¢ budce 3, thay thé 3-metylbut-1-yn cho hop chét 278, (ii) & budc 4, thay thé tert-
butyl (2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenoxy)etyl)carbamat (nhu
duoc diéu ché trong vi du 63, budc 5) cho hop chit 274, va (iii) tiép tuc vai vi du 2

bude 6 dé tach hop chit néu & d& muc ctia vi du 82 bude 1.

Budc 2: Tong hop (E)-2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-
yl)-3-metyl-2-phenylbut-1-en-1-yl)phenoxy)etan-1-amin

g TFA/CH,Cl, O

F

5 I 0°C-RT/12 h F |
SOR0

X o NI T

g ~

oz N
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Thém TFA (3,4 mL, 45 mmol) & nhiét d6 0°C vao dung dich khudy chua (E)-
2-(4-(1-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-3-metyl-2-phenylbut-
1-en-1-yl)phenoxy)etan-1-amin (1,5 g, 3 mmol) trong diclometan (20 mL). Hbn hop
phan tmg duoc khudy trong 12 gid & nhiét d¢ trong phong. Sau khi két thic phan ting,
hén hop phan tng dugc kiém héa bing NaHCO3 bdo hoa, chiét bang MeOH 10%
trong diclometan. Lép hitu co duge cd dic trong didu kién ap sudt giam va nguyén
liéu thd duoc tinh ché bing phuong phép sic ky cot nhanh két hop sir dung MeOH

10% trong diclometan d& tao ra hop chit néu & d& muc ctia vi du 82 bude 2 (1,1 g).

Hop chit 82: 'H NMR (400 MHz, DMSO-ds): § 12,55 (s, 1H), 7,56 (s, 1H), 7,48 (d,
J=388 Hz, 1H), 7,30 (d, J = 8,8 Hz, 1H), 7,23-7,19 (m, 2H), 7,14-7,10 (m, 3H), 6,84
(d, J = 8,8 Hz, 2H), 6,61-6,46 (m, 4H), 3,83 (t, J = 5,6 Hz, 2H), 3,31 (bs, 2H), 2,97
(s, 3H), 2,83 (m, 4H), 2,75 (t, J = 5,4 Hz, 2H), 0,88 (m, 6H). LCMS: 527,3 [M+H]".

Vi du 83: Khéng cé vi du 83.

Vi du 84: Téng hop (E)-5-((2-(4-((E)-4-flo-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl)amino)-N,N-dimetylpent-2-enamit (Hop chit 84)

Hop chit duoc tdng hop theo cach thitc nhu duge néu trong Vi du 60 bang
cach & bude 1, thay thé 3-flo-5-(4-flobut-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-
1H-indazol (diéu ché nhu dudi day trong Vi du 84 budc 1-2) cho hop chét 275 va
tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-iodophenoxy)etyl)
carbamat (nhu duoc didu ché trong Vi du 14, bude 3) cho hop chét 263 dé tach hop
chit 84 (0,075 g, 10%).

Budc 1: Tong hop 4-(3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-3-yn-

1-ol
F F OH
7 Br OH /;
N, g N
N = \N
Pd(PPhy);ClL/Cul/Et;N
0 80 °C/16 h/. 6ng kin 0
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Phan Umg dugc thuc hién theo So dd 1, budc 2 st dung 5-bromo-3-flo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol (10 g, 33 mmol, nhu dugc didu ché & Vi du
2, budce 2) va but-3-yn-1-ol (3,52 g, 50 mmol) cho hop chit 202. San phim tho duoc
tinh ché bing phuong phap sic ky cot silica-gel st dung etyl axetat 30% trong n-

hexan d& tao ra hop chét néu & d& muc ctia vi du 84 bude 1 (5,7 g, 59%).

Budc 2: Téng hop 3-flo-5-(4-flobut-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol

OH F

DAST/CH,Cl, F
-78°C2 h

N/ — N
O O
Thém DAST (3,35 g) & nhiét 6 -78°C vao dung dich khudy chira 4-(3-flo-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)but-3-yn-1-o0l (4 g, 13 mmol) trong 40

AN
AN

ml diclometan, h&n hop phan tmg dugc khudy trong 2 gi¢r. Khi hoan thanh theo TLC,
hdn hop phén g dugc pha lodng bang nudce (100 mL) va dugc chiét bang etyl axetat
(250 mL). Phén chiét hitu co da két hop duoc rira bing nude, nude mubi, 1am kho
bang natri sulphat khan va c6 dic trong diéu kién 4p sut giam. San pham thé duoc
tinh ché bang phuong phép sic ky cot silica 230-400 mét st dung etyl axetat 6% trong

n-hexan d tao ra hop chit néu & dé muc cua vi du 84 budce 2 (1,2 g, 30%).

Hop chét 84: 'H NMR (400 MHz, DMSO-ds): § 12,61 (s, 1H), 7,60 (s, 1H), 7,47 (dd,
Ji = 8,6 Hz, J> = 1,8 Hz, 1H), 7,25-7,13 (m, 6H), 6,9-6,75 (m, 2H), 6,64-6,57 (m,
2H), 6,52-6,48 (m, 2H), 4,36 (t, J= 6 Hz, 1H), 4,25 (1, J = 6,2 Hz, 1H), 3,87 (t, J =
5.6 Hz, 2H), 3,37-3,31 (m, 2H), 2,99 (s, 3H), 2,84 (s, 3H), 2,82-2,70 (m, 4H). LCMS:
531,3 [M+H]".

Vi du 85: Tong hop (E)-5-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylpent-2-enamit (Hop chit 85)

Hop chét dugc téng hop theo cach thie nhw dugc néu trong vi du 60 bang cach
& budc 1, thay thé (i) tert-butyl (E)-(5-(dimetylamino)-5-oxopent-3-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat (diéu ché nhur dudi day trong Vi du 85 budc 1-7) cho hop
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chit 263, 5-(but-1-yn-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (nhu
duoe didu ché trong vi du 2, bude 3) cho hop chit 275, va 2-clo-4-flo-1-iodobenzen
cho hop chét 264 dé tach hop chit 85 (0,046 g).

Bude 1: Tong hop 1-(2-cloetoxy)-4-iodobenzen

o S (e
i OH
SM NaOH/TBAB 1

héi lwu/16 h

Dung dich khudy chira 4-iodophenol (15 g, 68 mmol) dugc thém NaOH 5M
(90 mL) va dugc khudly trong 10 phitt & nhiét @6 0°C, 1,2-dicloetan (225 mL) tiép d¢
1a TBAB (0,43 g, 1,36 mmol) dugc thém vao hdn hop néu trén. C4c thanh phan dugc
khudy & hdi luu trong 16 gio. Sau khi két thiic phan g, hdn hop phan tmg dugc rot
vao nudc d4 lanh, va dugc chiét bing etyl axetat. Lép hitu co da két hop duoc ria
bing nudc tiép d6 1a dung dich NaCl béo hoa, lam kho bang Na2SO4 khan va c6 dic
trong diéu kién ap sudt giam d& thu duogc hop chit mong muén 1-(2-cloetoxy)-4-

iodobenzen (20 g, dang tho).
Budc 2: Tong hop 3-((2-(4-iodophenoxy)etyl)amino)propan-1-ol
HN""on

I I
T OO
o1 DMF/K,CO; oSN OH

50°C/24h

Dung dich khuy chtta 1-(2-cloetoxy)-4-iodobenzen (10 g, 35 mmol) trong
DMF (25 mL) dugc thém kali cacbonat (19,5 g, 141 mmol) va 3-aminopropan-1-ol
(26,6 g, 350 mmol). Hdn hop phan tng dugc khqu trong 24 gio & nhiét 46 50°C, sau
khi két thuc phan tmg (quan sat bang TLC), hdn hop phén tmg duoc pha lodng bing
nudce lanh (50 mL) chit rin d3 tach ra duogc loc va duge lam khd trong diéu kién ap
sut gidm. San phdm thd dugc st dung trong budce tiép theo ma khong can tinh ché

thém (8,6 g, dang thd).

Budc 3: Tong hop tert-butyl (3-hydroxypropyl)(2-(4-iodophenoxy)etyl)carbamat
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Boc anhydrit/

! . CH,CL/RT2 L ! Poc
o N~ OH o N OH

Dung dich khudy chtra 3-((2-(4-iodophenoxy)etyl)amino)propan-1-ol (8,6 g,
26 mmol) trong diclometan (86 mL) dugc thém boc anhydrit (6,4 g, 29 mmol) vao.

Hbn hop phéan tmg dugc khudy trong 2 gid & nhiét do trong phong, sau khi két thic
phén g (quan sat bang TLC), hdn hop phéan tng dugc pha lodng bang nudc lanh
(100 mL) va dugc chiét bing diclometan (250 mL). Lép hitu co duge ria bang nudc
tiép @6 1a dung dich NaCl bdo hoa, 1am kh bing Na>SO4 khan va cb dic trong dicu
kién 4p suat giam. San pham thd dugc tinh ché biang phuong phép sic ky cot nhanh
két hop sir dung EtOAc 40% trong n-hexan d8 tao ra hop chét néu ¢ d& muc cua vi
du 85 budc 3 (9,5 g).

Budc 4: Tong hop tert-butyl (2-(4-iodophenoxy)etyl)(3-oxopropyl)carbamat

Dess-Martin/

I\©\ Boc CH,CL/RT/1h I\©\ Boc
| —————————
0/\/N\/\/OH O/\/NWO

Dung dich  khudy chita  tert-butyl (3-hydroxypropyl)(2-(4-
iodophenoxy)etyl)carbamat (9 g, 21 mmol) trong diclometan (90 mL) dugc thém
Dess-Martin periodinan (11,78 g, 27 mmol). Hon hop phén tng duoc khudy trong 1
gior & nhiét d trong phong, sau khi két thiic phan tmg (quan sat bang TLC), hdn hop
phén tmg duoc pha lodng bang hdn hop hypo va dung m6i NaHCOs theo ty 18 1:1 va
duoc chiét bang diclometan (250 mL). Lép hitu co duge rira bang nude tiép d6 1a
dung dich NaCl bo hoa, 1am khd bang khan Na;SO4 va ¢ dic trong diéu kién ap

suét giam dé tao ra hop chét néu & dé myc cta vi du 85 Budce 4 (9 g).

Budc 5: Téng hop etyl (E)-5-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)

amino)pent-2-enoat

o
I
I Ph3P§)J\O A Boc
}?oc T ——————— AN 1{1 F o
0~ N0 CHCLRT/I6h 0 \/\/\[r

[}
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Dung dich khudy cha tert-butyl  (2-(4-iodophenoxy)etyl)(3-
oxopropyl)carbamat (9 g, 28 mmol) trong diclometan (90 mL) dugc thém etyl 2-
(triphenyl-15-phosphanyliden)axetat (9,8 g, 28 mmol). Hdn hop phan tmg dugc khudy
trong 16 git ¢ nhiét dd trong phong, sau khi két thuc phan tmg (quan sat bang TLC),
hén hop phéan tmg dugc pha lodng bang nuéce va dugce chiét bang diclometan (250
mL). L6p hitu co duge rira bing nudc tiép d6 1a dung dich NaCl bdo hoa, lam khd
bing Na2SO4 khan va c6 dic trong diéu kién 4p sudt giam. San phdm thé dugc tinh
ché bing phuong phép séc ky cot nhanh két hop rira giai bang EtOAc 9% trong n-

hexan dé tao ra hop chét néu & d& muc cta vi du 85 bude 5 (6,7 g).

Budc 6: Téng hop axit (E)-5-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)

amino)pent-2-enoic

eBU SO o BN SUPH
o 0

Dung dich khudy chia etyl (E)-5-((tert-butoxycarbonyl)(2-(4-
iodophenoxy)etyl) amino)pent-2-enoat (6,7 g, 13 mmol) trong THF (100 mL) dugc
thém LiOH.H,0 (2,87 g, 68 mmol) va nudc (33 mL). Hon hop phan tng duoc khuiy
trong 32 gid & nhiét d6 trong phong, sau khi két thiic phan tmg (quan st bang TLC),
hén hop phan tmg duoc pha lodng bing nudc va trung hoa bing axit xitric, chiét bang
EtOAc (250 mL). L6p hitu co dugc rira bing nudce tiép d6 1a dung dich NaCl béo hoa,
lam kho bing Na;SO4 khan va ¢ dic trong diéu kién 4p sut giam. San phim tho

dugc st dung trong budc tiép theo ma khong can tinh ché thém (5,4 g).

Budc 7: Téng hop tert-butyl (E)-(5-(dimetylamino)-5-oxopent-3-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat

dimetylamin hydroclorua

I Boc HATU/DIPEA I
Tl o o ) |
07N \/\/\‘r = 0/\,1\\/\/\0,1‘1\

0 0

Dung dich khudy chia axit  (E)-5-((tert-butoxycarbonyl)(2-(4-
iodophenoxy)etyl) amino)pent-2-enoic (2,5 g, 5,3 mmol) trong DMF (25 mL) dugc
thém DIPEA (2,32 mL, 13 mmol), HATU (2,45 g, 6,4 mmol) va dimetylamin
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hydroclorua (0,526 g, 6,4 mmol). Hon hop phan tmg dugc khudy trong 16 gid & nhiét
d6 trong phong, sau khi két thic phan tmg (quan sat bang TLC), hdn hop phan tmg
dugc pha lodng bing nudc va dugc chiét bing EtOAc (100 mL). Lép hitu co dugce
rira bing nudce tiép d6 1a dung dich NaCl bdo hoa, 1am kho bing Na S04 khan va cb
dac trong didu kién 4p sudt gidm dé tao ra hop chét néu & ¢ muc ctia vi du 85 bude

72 g 71%).

Hop chét 85: 'H NMR (400 MHz, DMSO-ds): & 12,62 (s, 1H), 7,54 (s, 1H), 7,49 (dd,
Ji = 8,8 Hz, J» = 1,2 Hz, 1H), 7,36-7,35 (m, 2H), 7,34-7,31 (m, 1H), 7,15-7,11 (m,
1H), 6,82 (d, J = 8,8 Hz, 2H), 6,65-6,58 (m, 3H), 6,43-6,39 (m, 1H), 3,85 (t, /= 5,7
Hz, 2H), 2,98 (s, 3H), 2,83 (s, 3H), 2,79-2,78 (m, 2H), 2,62 (t, J = 6,8 Hz, 2H), 2,33-
2,27 (m, 4H), 0,88 (t, J= 7,4 Hz, 3H). LCMS: 579,3 [M+H]".

Vi du 86: Téng hop (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N,2-trimetylbut-2-enamit (Hop chét 86)

Hop chét dugc tdng hop theo cach thitc nhu duge néu trong vi du 59 bang
cach, & budc 4, thay thé 5-(but-1-yn-1-yl)-3-flo-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol (nhu dugc didu ché trong Vi du 2, budc 3) cho hop chat 276 va tert-butyl (E)-
(4-(dimetylamino)-3-metyl-4-oxobut-2-en-1-yl)(2-(4-iodophenoxy)etyl) ~ carbamat
(diéu ché nhu dudi day trong Vi du 86 budc 1-3) cho hop chét 277 @& tach hop chét
86 (0,11 g, 7,6%).

Budc 1: Téng hop metyl (E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)

amino)-2-metylbut-2-enoat

Q
o d
o Fh=P I
I\©\ Boc Br Ph \©\ lli{oc 0o
/
o ~Naxg TEA/CH,Cl, 0 MO

0°C-RT °C/4 h

Dung dich khudy chtra (1-metoxy-1-oxopropan-2-yl)triphenylphosphoni
bromua (10,8 g, 25 mmol) trong diclometan (50 mL) dugc thém trietyl amin (6,35 g,
62 mmol) & nhiét d6 0°C, dugc khudy trong 30 phut. Tert-butyl (2-(4-
iodophenoxy)etyl)(2-oxoetyl)carbamat (8,5 g, 20 mmol, vi du 22, budc 4) trong
diclometan (35 mL) dugc thém nhé giot vao dung dich néu trén. Hon hop phan tmg
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dugc khudy trong 3,5 gity & nhiét do trong phong, sau khi két thiic phan tmg (quan sét
bang TLC), hdn hgp phan tmg dugc pha lodng bing dung dich amoni clorua va dugc
chiét bing EtOAc (100 mL). Lép hitu co duge rira bing nudc tiép d6 1a dung dich
NaCl bio hoa, 1am kho bing NazSO4 khan va ¢6 dic trong didu kién ap suét giam.
San phim thd dugc tinh ché bang phuong phép séc ky cot qua silica-gel 230-400 mit
bang cach ria gidi bang EtOAc 5% trong n-hexan @8 tao ra hop chét néu & d& muc
cua vi du 86 Budce 1 (7,1 g, 71,7%).

Budc 2: Tong hop axit (E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl) amino)-
2-metylbut-2-enoic

LiOH.H,0
MeOH:THF:H,0

1 1
@\ ll3oc (o] RT/16 h \@\ l|3oc (0}
o0 N\/Yj\o/ o N\/ﬁ)]\OH

Dung dich khudy chtta metyl (E)-4-((tert-butoxycarbonyl)(2-(4-iodophenoxy)etyl)
amino)-2-metylbut-2-enoat (7,1 g, 14,9 mmol) trong hén hop MeOH:THF:H,O
(1:1:1) (70 mL) duge thém LiOH.H>O (3,13 g, 74 mmol). Hdn hop phan tmg dugc
khudy trong 16 gi&r & nhiét do trong phong, sau khi két thuc phan tmg (quan st bang
TLC), hén hop phan tmg dugc pha lodng bang nudc tiép do 1a axit hoa bang HCI
0,5M va dugc chiét bang EtOAc (250 mL). Lép hitu co dugc rira bang nude tiép d6
12 dung dich NaCl b&o hoa, 1am khd bing Na;SOs khan va c6 dic trong diéu kién ap
sut giam. San phdm tho duoc st dung trong budce tiép theo ma khong can tinh ché
thém (6,5 g, 94%).
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Bude 3: Téng hop tert-butyl (E)-(4-(dimetylamino)-3-metyl-4-oxobut-2-en-1-y1)(2-
(4-iodophenoxy)etyl)carbamat

dimetylamin
hydroclorua
HATU/MIPEA

I I
O Boe 0 DMF/RT/16 h O Boc 0
O/\,f\/YLou ONN\/\‘/‘LN/

Dung dich khudy chia axit (E)-4-((tert-butoxycarbonyl)(2-(4-
iodophenoxy)etyl) amino)-2-metylbut-2-enoic (3 g, 6,5 mmol) trong DMF (30 mL)
dugc thém DIPEA (3,1 g, 16,25 mmol), HATU (2,96 g, 7,8 mmol) va dimetylamin
hydroclorua (0,63 g, 7,8 mmol). H8n hop phén tng dugc khudy trong 16 gid & nhiét
d6 trong phong, sau khi két thiic phan tmg (quan sat bang TLC), hdn hop phén tmg
duoc pha lofing bang nudc va dugc chiét bang diclometan (100 mL). Lép hitu co
duoc rira bang nude tiép d6 1a dung dich NaCl bio hoa, 1am khd bing Na,SO4s khan
va ¢6 dac trong didu kién 4p suét giam. San phdm thd dugc tinh ché bang phuong
phép séc ky cot qua silica-gel 230-400 mét bang cach rira giai bang EtOAc 70% trong

n-hexan dé tao ra hop chit néu & d& muc cta vi du 86 bude 3 (2,6 g, 82%).

Hop chit 86: 'H NMR (400 MHz, DMSO-ds): § 12,63 (s, 1H), 7,54 (s, 1H), 7,49 (dd,
Ji = 8,6 Hz, J; = 1,8 Hz, 1H), 7,36-7,31 (m, 2H), 7,24 (dd, J; = 8,8 Hz, J,= 1,2 Hz,
1H), 7,14 (dd, J; = 8,0 Hz, J>=2,4 Hz, 1H), 6,82 (d, J= 8,8 Hz, 2H), 6,62 (d, J= 8,8
Hz, 2H), 5,43-5,40 (m, 1H), 3,86 (t, J = 5,6 Hz, 2H), 3,21 (d, J = 6,4 Hz, 2H), 2,87-
2,75 (m, 8H), 2,33 (g, J = 7,2 Hz, 2H), 2,08-1,85 (m, 1H), 1,70 (s, 3H), 0,88 (¢, J =
7,6 Hz, 3H). LCMS: 579,3 [M+H]".

Vi du 87: Téng hop (E)-4-((2-(4-((B)-2-(2-clo-4-flophenyl)-4,4,4-triflo-1-(3-flo-1H-
indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop
chét 87)

Hop chét dugc tdng hop theo céch thitc nhu duge néu trong vi du 59 bang cach
& budc 4, thay thé tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)etyl)carbamat (nhu dugc diéu ché trong Vi du 14, budc 3) cho hop chét
277 dé tach hop chit 87 (0,7 g, 24%)).
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Hop chét 87: 'H NMR (400 MHz, DMSO-ds): § 12,69 (s, 1H), 7,59 (s, 1H), 7,55 (dd,
Ji= 8,6 Hz, J,= 1,8 Hz, 1H), 7,53 (dd, Ji= 8,6 Hz, /2= 1,8 Hz, 1H), 7,43 (dd, J1 =
8,6 Hz, Jo= 1,8 Hz, 1H), 7,36-7,21 (m, 2H), 6,85 (d, J = 8,9 Hz, 2H), 6,67-6,57 (m,
3H), 6,51-6,47 (m, 1H), 3,88 (¢, J= 5,7 Hz, 2H), 3,45 (q, J = 10,8 Hz, 2H), 2,98 (s,
3H), 2,84 (s, 3H), 2,78 (t, J = 5,6 Hz, 2F). LCMS: 619,3 [M+H]".

Vi dy 88: Tong hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(phenyl-d5)but-1-en-1-
yl)phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 88)

Hop chét dugc tdng hop theo cach thirc nhu dugc néu trong vi du 59 bang cach
& bude 5, thay thé tert-butyl ((E)-4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-((Z)-1-
(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)but-1-en-1-yl)phenoxy)etyl)carbamat (nhu dugc diéu ché trong vi
du 33, budc 1) cho hop chét 278 va iodobenzen-ds cho hop chat 265 dé tach hop chat
88 (0,023 mg) & dang chét rdn mau tring duc.

Hop chit 88: 'H NMR (400 MHz, DMSO-ds) § 13,05 (s, 1H), 8,06 (s, 1H), 7,60 (s,
1H), 7,50 (d, J = 8,8 Hz, 1H), 7,11 (d, J = 8,4 Hz, 1H), 6,73 (d, J = 8,8, 2H), 6,59-
6,51 (m, 3H), 6,47 (d, J = 8,8 Hz, 1H), 3,86 (t, J= 5,2 Hz, 2H), 3,31 (d, /= 4,8 Hz,
2H), 2,98 (s, 3H), 2,83 (s, 3H), 2,78-2,75 (m, 2H), 2,40 (q, J= 7,6 Hz, 2H), 0,89 (t, J
= 7,6 Hz, 3H). LCMS: 500,4 [M+H]".

Vi du 89: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-N,N-dimetylpent-2-enamit (Hop chit 89)

Hop chét duoc tong hop theo cach thirc nhu dugc néu trong vi du 59 bang cach
& bude 4, thay thé 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (vi du
1, budc 3) cho hop chéit 276 va tert-butyl (E)-(5-(dimetylamino)-5-oxopent-3-en-2-
y1)(2-(4-iodophenoxy)etyl)carbamat (diéu ché nhu dudi day trong Vi du 89 budc 1-
4) cho hop chét 277 va & bude 5, thay thé iodobenzen cho hop chit 265 dé tach hop
chit 89 (0,08 g, 5,5%).

Bude 1: Tong hop axit (E)-4-bromopent-2-enoic
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NBS/CCl,

) héiluu/24 h B 0
B L L}
>
/\\\/ILQH Nan

Dung dich khudy chia axit (E)-but-2-enoic (5 g, 50 mmol) trong
cacbontetraclorua (50 mL) duoc thém N-Bromo sucxinamit (8,6 g, 65 mmol). Hon
hop phéan img duoc gia nhiét dn hdi luu trong 24 gid, ma tao ra két tha tinh thé
sucxinamit. Tinh thé duoc loc va phén loc dugc cb dic. Phan thd duogc tai két tinh
bang luong tbi thidu hexan va rira bing hexan d& tao ra axit (E)-4-bromopent-2-enoic

(4 g, 45%) & dang chét rdn mau tréng.
Budc 2: Tong hop (E)-4-bromo-N,N-dimetylpent-2-enamit

i) (COCl)/DMF

o o CH,Cly/ 0 °C-RT/3 h . 2
R - -~
\r\/u\(’“ if) dimetylamin 2M trong THF WU\T
DIPEA/THF/
-30°C-0°C/30 phuit

Axit (E)-4-bromopent-2-enoic (4 g, 24,2 mmol) dugc giit trong diclometan
(40 mL) va duge lam lanh dén nhiét do 0°C. Oxalyl clorua (3,6 g, 29 mmol), DMF
(0,5 mL) dugc thém vao dung dich ndy va dugc khudy trong 3 gio & nhiét do trong
phong. Hon hop phan tmg duge ¢ dic trong khi quyén nito, phan cin duoc pha loing
bang diclometan (40 mL), dugc 1am lanh xubng -30°C va dugc kiém héa bing DIPEA
(7,7 mL, 43 mmol). Dimetylamin 2M trong THF (14,3 mL, 28,6 mmol) dugc thém
cham vao hdn hop ndy va céc thanh phan dugc khudy & nhiét d6 0°C trong 30 phut.
Phén d2 bay hoi dugc loai bo bing cch c¢b dic trong diéu kién &p suét giam va phan
cin duogc tach gifta nude va etyl axetat. Lop hitu co dugc rira béng nude, nude mudi,
1am kho bang natri sulphat va c6 dic. Nguyén liéu thé dugc tinh ché bang phuong
phap sic ky cot nhanh két hop d tao ra (E)-4-bromo-N,N-dimetylpent-2-enamit (2,3
g, 50%).

Budc 3: Toéng hop (E)-4-((2-(4-iodophenoxy)etyl)amino)-N,N-dimetylpent-2-enamit

I 0 \©\ . o
\©\0 ~_NH, DIPEA/DMF ONNNT/

RT/12h
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Phan tng duoc thuc hién theo So dd 3, budc 3 str dung 2-(4-iodophenoxy)etan-
1-amin (1,5 g, 5,86 mmol, vi du 14, budc 3.1) cho hop chit 217 va (E)-4-bromo-N,N-
dimetylpent-2-enamit (1,8 g, 5,86 mmol) cho hop chét 214. Nguyén liéu thd dugc st
dung cho budc tiép theo (3 g, dang tho).

Budc 4: Tbng hop tert-butyl (E)-(5-(dimetylamino)-5-oxopent-3-en-2-yl)(2-(4-
iodophenoxy)etyl)carbamat

(Boc),O/DMF
Boc

RT/N h O
.
N ONNY\)L l -

Phan tng dugc thyc hién theo So d6 3, busc 4 st dung (E)-4-((2-(4-
iodophenoxy)etyl)amino)-N,N-dimetylpent-2-enamit (4,5 g, 12 mmol) cho hop chit
218 d& tao ra san phim thé dugc tinh ché bing phuong phép sic ky cot nhanh két hop
rira giai bing etyl axetat 70% trong n-hexan @8 tao ra hop chét néu & dé muc trong vi
du 90 budce 4 (2,8 g, 50%).

Hop chit 89: 'H NMR (400 MHz, DMSO-ds): § 13,05 (s, 1H), 8,06 (s, 1H), 7,60 (s,
1H), 7,51 (d, J= 8,8 Hz, 1H), 7,22-7,10 (m, 6H), 6,74 (d, J = 8,8 Hz, 2H), 6,57 (d, J
= 8,8 Hz, 2H), 6,47-6,41 (m, 2H), 3,84 (t, J= 5,6 Hz, 2H), 3,30 (bs, 2H), 2,98 (s, 3H),
2,83 (s, 3H), 2,75-2,66 (m, 2H), 2,43-2,32 (m, 2H), 1,07 (d, J = 6,8 Hz, 3H), 0,87 (t,
J=17,2 Hz, 3H). LCMS: 509,3 [M+H]".

Vi du 90: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)propyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 90)

Hop chét dugc téng hop theo cach thie nhu dwgc néu trong vi du 59 bing cach
& budc 4, thay thé 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol (vi du
1, bude 3) cho hop chat 276 va tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-
y1)(2-(4-iodophenoxy)propyl)carbamat (quy trinh diéu ché dugc thé hién dudi day &
vi du 90 bude 1-5) cho hop chat 277 va & bude 5, thay thé iodobenzen cho hop chét
265 d& tao ra hop chét 90 (0,06 g, 10%).

Budc 1: Téng hop tert-butyl (2-hydroxypropyl)carbamat

-193-



35542

(Boc),0/CH,Cl,

J\/ DIPEA/RT/1 h J\/H
NH, N«
HO 2 HO Boc

Dung dich khudy chita 1-aminopropan-2-ol (5 g, 66,6 mmol) trong diclometan
(50 mL) duoc thém boc anhydrit (17 mL, 79,92 mmol) va DIPEA (18 mL, 99,9
mmol), hdn hop phan tng dugc khudy & nhiét @ trong phong trong khoang 1 gio.
Sau khi két thuc phan tmg, hdn hop phén tng duge cd dic trong diu kién 4p suét
giam va san phdm thé dugc tinh ché bing phuong phap sic ky cot nhanh két hop rira
giai bang etyl axetat 50% trong n-hean d8 tao ra hop chit néu & d& muc trong vi du

90 bude 1 (10 g, 86%).

Budc 2: Tong hop tert-butyl (2-(4-iodophenoxy)propyl)carbamat

H
J\,N\ I
HO Boc
o AN
DEAD/TPP/THF (o) “Boc

0°C-RT/1h

HOon hop 4-iodophenol (4 g, 18,1 mmol), tert-butyl (2-
hydroxypropyl)carbamat (2,6 g, 21,8 mmol), triphenyl phosphin (5,7 g, 21,8 mmol)
trong THF (40 mL) dugc thém nho giot DEAD (3,8 g, 21,8 mmol) sau d6 hén hop
phan tmg dugc khudy & nhiét d6 trong phong trong 1 gio. Sau khi két thiic phan tGng,
hdn hop phan tmg dugc 1am ngudi bang nudce chiét bang etyl axetat (2 x 100 mL),
16p hitu co da két hop dugc rira bing dung dich nudce mudi va 1am khoé bing natri
sulphat khan. Lép hitu co dugce c6 dic dé tao ra san phém thé ma dugc tinh ché qua
sdc ky cot qua silica gel 100-200 mét, rira giai bing EtoAc 10% trong n-hexan dé tao
ra hop chit néu ¢ && muc trong vi du 90 bude 2 (2,1 g, 32%).

Budc 3: Tong hop 2-(4-iodophenoxy)propan-1-amin

HCl d4m dic

'\O\ )\/“ EtOHA °C-RT/1 h '\Q
(4] N‘Buc: QJ\/ NH,
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Phan tmg duoc thuc hién theo So dd 3, budc 2 st dung tert-butyl (2-(4-
iodophenoxy)propyl)carbamat (4,8 g, 12,76 mmol) cho hgp chét 207b d tao ra
nguyén liéu thd, ma dugc st dung trong bude tiép theo ma khong can tinh ché thém

(2,8 g).

Budc 4: Tbéng hop (E)-4-((2-(4-iodophenoxy)propyl)amino)-N,N-dimetylbut-2-

enamit

|
I/Br/\/\n/N

c S
‘ o O
\©\ J\/NHZ DIPEA/DMF 0 N\/\)LN/
0 RT/12h |

Phan Gng duoc thyc hién theo So d 3, buéc 3 st dung 2-(4-
iodophenoxy)propan-1-amin (1 g, 3,6 mmol) cho hop chét 217 trong DMF (10 mL)
va (E)-4-clo-N,N-dimetylbut-2-enamit cho hop chét 214 va hén hop (E)-4-bromo-
N,N-dimetylbut-2-enamit (0,7 g, 3,6 mmol, vi du 63, budc 7) cho hop chit 214.
Nguyén liéu thé duge st dung cho budc tiép theo (0,5 g, dang tho).

Buéc 5: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-(4-
iodophenoxy)propyl)carbamat

(Boc),O/DMF

I I
(o} RT/1 h \©\ Boc (0]
R )\/ \
\©\0J\/ N\/\)LT/ o) N\/\/U\P‘I/

Phan tng dugc thuc hién theo So dd 3, budc 4 sit dung (E)-4-((2-(4-
iodophenoxy)propyl)amino)-N,N-dimetylbut-2-enamit (2 g, 5,3 mmol) cho hop chit
218 d8 tao ra san phdm tho, ma dugc tinh ché bing phuong phap sic ky cot nhanh
két hop rira giai bang etyl axetat 70% trong n-hexan 8 tao ra hop chit néu & & muc

trong vi du 90 budc 5 (0,5 g, 20%).

Hop chét 90: 'H NMR (400 MHz, DMSO-ds): 8 13,07 (s, 1H), 8,07 (s, 1H), 7,61 (s,
1H), 7,52 (d, J= 11,2 Hz, 1H), 7,22-7,11 (m, 6H), 6,78 (d, J= 8,8 Hz, 2H), 6,71-6,52
(m, 4H), 4,52-4,31 (m, 1H), 3,61 (d, J = 4,4 Hz, 2H), 3,96-3,04 (m, SH), 2,86 (s, 3H),
2,42-2,32 (m, 2H), 1,14 (d, J = 6,0 Hz, 3H), 0,87 (t, ] = 7,6 Hz, 3H). LCMS: 509,3
[M+H]",
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Vi du 91: Khong cé vidy 91.

Vi du 92: Tbng hop (E)-4-((1-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)propan-2-yl)amino)-N,N-dimetylbut-2-enamit (Hop chét 92)

Hop chét dugc tong hop theo cach thite nhur dugce néu trong vi du 59 bang cach
(i) & budc 4, thay thé 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol
(nhu dugce diéu ché trong Vi du 1, bude 3) cho hgp chat 276 va tert-butyl (E)-(4-
(dimetylamino)-4-oxobut-2-en-1-yl)(1-(4-iodophenoxy)propan-2-yl)carbamat (diéu
ché nhu duéi day trong vi du 92 budc 1-4) cho hop chat 277 va (ii) & bude 5, thay
thé iodobenzen cho hop chét 265 dé tach hop chat 92 (0,015 g).

Budc 1: Téng hop 2-(3-(4-iodophenyl)propyl)isoindolin-1,3-dion

H

HO/\r “Boc 1
—{H-on T,
O/\r “Boc

DEAD/TPP/THF
0°C-RT/1h

Hbn hop 4-iodophenol (5 g, 22 mmol), tert-butyl (1-hydroxypropan-2-
yl)carbamat (4,66 g, 26 mmol), triphenyl phosphin (7,12 g, 26 mmol) trong THF (100
mL) duoc thém nho giot DEAD (4,66 g, 26 mmol) sau do6 hdn hop phan tng duoc
khudy & nhiét d6 trong phong trong 1 gid. Sau khi két thic phan tmg, hdn hop phan
g dugc 1am ngudi bing nudc chiét bang etyl axetat (2 x 100 mL), 16p hitu co d&
két hop duogc rira bing dung dich nuéc mubi va 1am khd béng natri sulphat khan. Lép
hitu co duge ¢ dic dé tao ra san phém tho ma dugc tinh ché qua sc ky cot qua silica
gel 100-200 mét, rira giai bang EtoAc 10% trong n-hexan 8 tao ra hop chét néu & &
muc trong vi du 92 budc 1 (2 g).

Budc 2: Tong hop 1-(4-iodophenoxy)propan-2-amin

TFA

I 1
H CH,C1,/RT/12 h
N. NH,
0/\r Boc O/Y
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Phan tng dugc thuc hién theo So dd 3, bude 2 sir dung tert-butyl (1-(4-
iodophenoxy)propan-2-yl)carbamat (4 g, 10,6 mmol) cho hop chét 207b dé tao ra
nguyén liéu thd, ma dugc st dung trong bude tiép theo ma khéng can tinh ché thém

2 ).

Budc 3: Tong hop (E)-4-((2-(4-iodophenoxy)etyl)amino)-N,N-dimetylpent-2-enamit

RT/16 h

l
Z N
: L 0
0 \©\ H
\©\me2 DIPEA/DMF O/w/N\/\)]\N/
|

Phan tng duoc thyc hién theo So @ 3, budc 3 st dung 1-(4-
iodophenoxy)propan-2-amin (4 g, 14 mmol) trong DMF (35 mL) cho hop chat 217
va hdn hop (E)-4-clo-N,N-dimetylbut-2-enamit va (E)-4-bromo-N,N-dimetylbut-2-
enamit (2,75 g, 14 mmol, vi du 63, buée 7) cho hop chét 214. Nguyén lidu thd dugc
stt dung cho budc tiép theo (5,6 g, dang tho).

Budc 4: Tdng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(1-(4-
iodophenoxy)propan-2-yl)carbamat

(Boc),O/DMF
Boc o

I I
(o) RT/1h
H |
\©\0/\(N\/\)LN/ — = \©\0 N\/\)I\N/
I /\r I

Phan tng duge thuc hién theo (E)-4-((1-(4-iodophenoxy)propan-2-yl)amino)-
N,N-dimetylbut-2-enamit (5,6 g, 14 mmol) dé tao ra dang thd, ma dugc tinh ché bang
phuong phép sic ky silica gel véi etyl axetat 40% trong n-hexan & tao ra hop cht

néu & @& muc trong vi du 92 budc 4 (2,5 g).

Hop chit 92: 'H NMR (400 MHz, DMSO-ds): 8 13,05 (s, 1H), 8,06 (s, 1H), 7,60 (s,
1H), 7,51 (d, J = 8,0 Hz, 1H), 7,22-7,11 (m, 6H), 6,75 (d, J = 8,4 Hz, 2H), 6,6-6,47
(m, 4H), 3,74-3,71 (m, 1H), 3,65-3,61 (m, 1H), 3,39-3,32 (m, 2H), 2,97 (s, 3H), 2,91-
2,83 (m, 4H), 2,43-2,23 (m, 2H), 1,07 (d, J = 6,4 Hz, 3H), 0,87 (t, J = 7,2 Hz, 3H).
LCMS: 509,3 [M+H]".

Vi du 93: Téng hop (E)-4-((2-((6-((Z)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-
1-yl)pyridin-3-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 93)
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Hop chét duoc tbng hop theo cach thirc nhu duge néu trong vi du 3 bing cach
(i) ¢ budc 3 cua vi du 3, thay thé tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-
y1)(2-((6-iodopyridin-3-yl)oxy)etyl)carbamat (diéu ché nhu dudi day trong Vi du 93
budc 1-5) cho hop chét 256, (ii) & budc 4 ciia vi du 3, thay thé iodobenzen cho hop
chit 227, va (iii) budc 5 cia vi du 3, thay thé bang céc diéu kién phan tmg duoc mo

ta trong So dd 2, budc 6b dé tao ra hop chét 93 (0,12 g).

Budc 1: Tong hop tert-butyl (2-((6-bromopyridin-3-yl)oxy)etyl)carbamat

H
Boc¢” N\/\Br - Br
Ho@—Br H /O
=N C5,CO;/DMF Boc "N 2N
40°C/16h

Xeri cacbonat (28,2 g, 86 mmol) va tert-butyl (2-bromoetyl)carbamat (12,89
g, 57,8 mmol) dugc thém vao dung dich khudy chtra 6-bromopyridin-3-ol (5 g, 28,9
mmol) trong 50 ml DMF. Sau d6, hén hop dugc khudy trong 16 gid & nhiét 6 40°C.
Sau khi két thiic phan tmg, hdn hop phan tmg duge thém vao nudc d4 lanh. Chét rén
da tach ra dugc loc va duge lam khé dé thu dugc tert-butyl (2-((6-bromopyridin-3-
yl)oxy)etyl)carbamat (8,2 g).

Budc 2: Téng hop tert-butyl (2-((6-iodopyridin-3-yl)oxy)etyl)carbamat

Nal/Cul
N,N* dimetyletylendiamin
Boes A0 B Lé-dioxan/ 110°C/H6h  Boes A0 S
H -
o
N” “Br N
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Dung dich khudy chira tert-butyl (2-((6-bromopyridin-3-yl)oxy)etyl)carbamat
(8,1 g, 25 mmol) trong 1,4-dioxan (80 mL) duoc thém natri iodua (19,2 g, 128 mmol),
dé)ng iodua (0,244 g, 1,28 mmol) va N,N'-Dimetyletylendiamin (0,28 mL, 2,5 mmol)
duoc khudy trong 16 gid & nhiét ¢ 110°C. Sau khi két thiic phan tmg, hdn hop phan
tng duoc pha losng bang etyl axetat, 16p hitu co dugc rira bang dung dich nudc natri
clorua bdo hoa, lam khé bing khan natri sulfat, va sau d6 c6 dic trong didu kién 4p
sudt giam. San phim thd thu duoc duge st dung trong budc tiép theo ma khong can

tinh ché thém (8,7 g, dang thd).
Budc 3: Tong hop 2-((6-iodopyridin-3-yl)oxy)etan-1-amin

HC1ddm ddce
Bnc\§N0 Ny BOHRTI6h g NN

NI l N

Dung dich khudy chira tert-butyl (2-((6-iodopyridin-3-yl)oxy)etyl)carbamat (8
g, 21,97 mmol) trong etanol (2 mL) duoc thém HCI ddm dic (20 mL) ¢ nhiét d6 0°C.
Hdn hop phan tng dugc khudy trong 16 gi¢ & nhiét do trong phong. Sau khi két thic
phan g, hén hop phan tmg dugc kiém hoa bang NaHCO3 bo hoa, chiét bing etyl
axetat. Lop hitu co duge co dic trong diéu kién ap sudt giam va nguyén liéu thd duge

str dung trong budc tiép theo ma khong cAn tinh ché thém (5 g, dang thd).

Budc 4: Tong hop (E)-4-((2-((6-iodopyridin-3-yl)oxy)etyl)amino)-N,N-dimetylbut-

2-enamit

[0}

Cl/Br\/\/U\N/ |
o |
HZN/\/ A _N N N/\/O N
—_—
19 ™~
N DIPEA/DMF 0 P
RT/16 h N™ T

Phan tmg dugc thuce hién theo So d6 3, budce 3 sit dung 2-((6-iodopyridin-3-
yl)oxy)etan-1-amin (5 g, 18,9 mmol) trong DMF (50 mL) cho hop chét 217 va hdn
hop (E)-4-bromo-N,N-dimetylbut-2-enamit va (E)-4-clo-N,N-dimetylbut-2-enamit
(2,63 g, 15 mmol, vi du 63, budc 7) cho hop chét 214. Nguyén liéu thd dugc sir dung
trong budc tiép theo ma khong cAn tinh ché thém (7,08 g, dang tho).
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Budc 5: Tong hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-y1)(2-((6-
iodopyridin-3-yl)oxy)etyl)carbamat

| Boce anhydrit

l
N O CH,ClLy/RT/2 h N 0
70(\/\ N l . T’/v\ﬁ{ '
N( 1 0 Boe N/

Phén tmg dugc thuc hién theo So dd 3, budc 4 sit dung (E)-4-((2-((6-
iodopyridin-3-yl)oxy)etyl)amino)-N,N-dimetylbut-2-enamit (7,08 g, 18,9 mmol) cho
hop chit 218. Nguyén liéu thd duge tinh ché bing phuong phap séc ky cot nhanh két
hop rira giai bang MeOH 1,5% trong diclometan & dang chét rira giai dé tao ra hop

chét néu ¢ @& muc cta vi du 93 budce 5 (2,7 g, 30%).

Hop chét 93: 'H NMR (400 MHz, DMSO-de): § 12,5 (s, 1H), 8,03 (s, 1H), 7,48-7,44
(m, 2H), 7,25 (dd, J; = 8,8 Hz, J> = 1,6 Hz, 2H), 7,21-7,10 (m, 4H), 7,02-6,99 (m,
1H), 6,78 (d, J = 8,0 Hz, 1H), 6,62-6,47 (m, 2H), 3,94 (t, J = 5,6 Hz, 2H), 2,98 (s,
3H), 2,84-2,78 (m, 5H), 2,47-2,42 (m, 2H), 0,87 (t, J = 7,2 Hz, 3H). LCMS: 514,3
[M+H]*.

Vi du 94: Khong cé vi du 94.

Vi du 95: Téng hop (E)-4-((3-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yDphenoxy)propyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 95)

Hop chit duoc téng hop theo cach thirc nhu duge néu trong Vi du 59 bang
cach (i) & bude 4 cta vi du 59, thay thé 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-
yD)-1H-indazol (nhw dwoc didu ché trong vi du 1, budce 3) cho hop chét 276 va tert-
butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(3-(4-iodophenoxy)propyl)
carbamat (diéu ché nhu duéi day trong vi du 95 bude 1-5) cho hop chét 277 va (ii) &
bude 5 cta vi du 59, thay thé iodobenzen cho hop chit 265 d tach hop chét 95 (0,035
g).

Budc 1: Téng hop 1-(3-clopropoxy)-4-iodobenzen

B "l o0~
1 OH
K,COj /axeton/70 °C/18 h §
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Dung dich khuay chira 4-iodophenol (10 g, 45,5 mmol) trong axeton (150 mL)
duoc thém kali cacbonat (12,6 g, 91 mmol) va duge khu4y trong 30 phat & nhiét do
trong phong, 1-bromo-3-clopropan (10,75 g, 68,2 mmol) duge thém vao hén hop néu
trén. Cac thanh phn nay dugc khuy & nhiét d6 70°C trong 18 gio. Sau khi két thuc
phan tmg, hdn hop phan tmg loc qua dém xelit, phan loc duoc co dic trong diéu kién
4p sudt giam @& thu dwoc hop chit mong mubn 1-(3-clopropoxy)-4-iodobenzen &

dang chét rén thuy tinh (13,2 g, 98%).

Budc 2: Téng hop 2-(3-(4-iodophenoxy)propyl)isoindolin-1,3-dion

[o)

@Q@@
NK
0,
o 1 °
/©/ O N
I DMF/100°C/5 h /©/
I

o

Dung dich khudy chira 1-(3-clopropoxy)-4-iodobenzen (12 g, 40,5 mmol)
trong DMF (100 mL) dugc thém kali phtalimit (9 g, 48,6 mmol) trong mot phén &
nhiét d6 trong phong va hdn hop phan tmg duoc khudy & nhiét @ 100°C trong 5 gio.
Hén hop phan tmg dugc 1am mét dén nhiét d trong phong, dugc pha lodng bing
nude, chét rin da tach ra dugc loc va dugc lam kho trong diéu kién ap sult giam dé

tao ra hgp chit néu & dé muc ctia vi du 95 budc 2 (15,2g, 92%).

Bude 3: Tong hop 3-(4-iodophenoxy)propan-1-amin

1
@\ 0 Hydrazin hydrat |
O/\/\ N \©\
MeOQH/CH,Cl, (1:2) 0/\/\ NH,
0

RT/2 h

Dung dich chta 2-(3-(4-iodophenoxy)propyl)isoindolin-1,3-dion (16 g, 39 mmol)
trong MeOH/CH,Cl, (160 mL/1:2) dugc thém hydrazin hydrat (28 mL) & nhiét do
trong phong. Hon hop phan tmg dugc khudy trong 2 gid va dugce dimg bang nudc va
duoc chiét bang diclometan. Lép hitu co dugc rira bang nudc, dung dich NaCl bio
hoa, 1am kho bang Na;SO4 khan va c6 dic trong diéu kién 4p sut giam dé tao ra 3-

(4-iodophenoxy)propan-1-amin (10,6 g, 97%) & dang chét 1ong mau niu nhat.
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Budc 4: Tbéng hop (E)-4-((3-(4-iodophenoxy)propyl)amino)-N,N-dimetylbut-2-

enamit

I
Z N
CI/B ~
r/\/\n/ u o

I
\©\ 0 OWN\/\)LN/
O/\/\NH2 DIPEA/DMF I/©/ |

RT/18 h

Phan tng dugc thuc hién theo So dd 3, budc 3 st dung 3-(4-
iodophenoxy)propan-1-amin (10,6 g, 38 mmol) cho hop chét 217 va hdn hop (E)-4-
clo-N,N-dimetylbut-2-enamit va (E)-4-bromo-N,N-dimetylbut-2-enamit (5,2 g, 30,6
mmol, vi du 63, bude 7) cho hop chét 214. Nguyén liéu thd dugc st dung cho budce
tiép theo (14,7 g, dang tho).

Bude 5: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(3-(4-
iodophenoxy)propyl)carbamat

0 (Boc),O/DMF Boc 0

H ]
: O~ N\/\/LLN/ RT/2h i:/OWNNLN/
I I

Phan tGng duogc thuc hién theo So dd 3, budc 4 s dung (E)-4-((3-(4-
iodophenoxy)propyl)amino)-N,N-dimetylbut-2-enamit (14,7 g, 37,8 mmol) cho hop
chit 218 dé tao ra san phdm tho, ma duoc tinh ché bing phuong phép séc ky cot qua
silica-gel 60-120 mét, rira gidi bang etyl axetat 60-80% trong n-hexan & tao ra hop

chit néu & dé muc cua vi du 95 budce 5 (7,1 g, 39%).

Hop chét 95: 'H NMR (400 MHz, DMSO-ds): § 13,05 (s, 1H), 8,06 (s, 1H), 7,60 (s,
1H), 7,52 (d, J = 8,4 Hz, 1H), 7,20 (d, J= 7,6 Hz, 2H), 7,15-7,11 (m, 4H), 6,74 (d, J
= 8,4 Hz, 2H), 6,58-6,48 (m, 4H), 3,86 (t, J= 6,0 Hz, 2H), 3,25 (d, J = 4,8 Hz, 2H),
2,96 (s, 3H), 2,83 (s, 3H), 2,56 (t, J= 6,8 Hz, 2H), 2,41 (m, 2H), 1,90 (bs, 1H), 1,76
(t, J= 6,0 Hz, 2H), 0,89 (t, J= 7,6 Hz, 3H). LCMS: 509,4 [M+H]".

Vi du 96: Téng hop (E)-4-((3-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)butan-2-yl)amino)-N,N-dimetylbut-2-enamit (Hop chét 96)

Hop chét dugc tbng hop theo cach thirc nhu dugc néu trong vi du 59 bing
cach, & budc 4 ctia vi du 59, thay thé 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-
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1H-indazol (nhu dugc diéu ché trong Vi du 1, budc 3) cho hop chit 276 va tert-butyl
(E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(3-(4-iodophenoxy)butan-2-yl)carbamat
(diéu ché nhu dudi day trong vi du 96 budc 1-4) cho hop chat 277 va & bude 5 clia vi
du 59, thay thé iodobenzen cho hop chit 265 dé tach hop chét 96 (0,165 g).

Bude 1: Tong hop 3-(4-iodophenoxy)butan-2-on

1—@—01: \'/u\
K,co,nu
h

Butanon/RT/12

Dung dich khudy chira 4-iodophenol (5 g, 22,7 mmol) trong butanon (100 mL)
duogc thém kali cacbonat (4,7 g, 34 mmol) va kali iodua (0,376 g, 2,27 mmol). Hn
hop phan tmg dugc khudy trong 30 phiit & nhiét d6 trong phong, 3-clobutan-2-on (2,4
g, 22,7 mmol) duoc thém vao hdn hop néu trén. Cac thanh phan duoc khudy & nhiét
d6 trong phong trong 12 gid. Sau khi két thic phan tmg, hdn hop phan tmg duoc rét
vao nude d4 lanh va duoc chiét bing etyl axetat (2 x 250 mL). Phan chiét hitu co d&
két hop dugc rira bang nudc, nude mudi, 1am kho bang natri sulphat khan va c6 dic
trong didu kién 4p sudt giam dé thu duoc hop chit mong mubn 3-(4-

iodophenoxy)butan-2-on (6 g, 86%).
Bude 2: Tong hop 3-(4-iodophenoxy)butan-2-amin

NaCNBH;,
NH4OAc/Me0H

Tt O

Dung dich khudy chira 3-(4-iodophenoxy)butan-2-on (3 g, 10,3 mmol) trong
metanol (50 mL) dugc thém natri xyanoborohydrua (0,98 g, 15,5 mmol) va amoni
axetat (11,8 g, 154,5 mmol) ¢ nhiét d¢ 0°C. Hbn hop phan tng duoc khqu trong 12
gi® & nhiét do trong phong. Sau khi két thac phan tmg, hdn hop phan tmg duogc pha
lodng bang HCI d4m dic va nudc, chiét bang dietyl ete. Lép nudc duge kiém hoa

bang dung dich NaOH 5%, chiét bing ety axetat. Lép hitu co dugc ¢d dic trong didu
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kién ap suét giam va nguyén liéu thd duge st dung trong budc tiép theo ma khong

cAn tinh ché thém (2,2 g, 70%).

Budc 3: Tong hop (E)-4-((3-(4-iodophenoxy)butan-2-yl)amino)-N,N-dimetylbut-2-

enamit

RT/12h

l
F N
I B TN 0
ji) 0 \@ H
OJ\FNHZ DIPEA/DMF ojﬁ/N\/\/U\N/
I

Phan ung dugc thuc hién theo So dd 3, buéc 3 st dung 3-(4-
iodophenoxy)butan-2-amin (2,9 g, 10,03 mmol) va hén hop (E)-4-clo-N,N-
dimetylbut-2-enamit va (E)-4-bromo-N,N-dimetylbut-2-enamit (1,73 g, 9,03 mmol,
vi du 63, bude 7). Nguyén liéu thé duge sir dung cho bude tiép theo (4 g, dang tho).

Budc 4: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(3-(4-
iodophenoxy)butan-2-yl)carbamat

(Boc),O/DMF

I@\ I
0 RT/1h Boc (o]
RNy |
N
OJW/N\/\)LT/ OJ\( \/\)]\Ir,/

Phan tmg dugc thuc hién theo So d6 3, budc 4 st dung (E)-4-((3-(4-
iodophenoxy)butan-2-yl)amino)-N,N-dimetylbut-2-enamit (4 g, 9,9 mmol) cho hop
chat 218. San phim thd dugc tinh ché bing phuong phép séc ky cot nhanh két hop
rira giai bang etyl axetat 70% trong n-hexan d8 tao ra hop chit néu ¢ dé muc ctia vi

du 96 budc 4 (2,9 g, 60%).

Hop chét 96: 'H NMR (400 MHz, DMSO-ds): 8 13,05 (s, 1H), 8,06 (s, 1H), 7,61 (s,
1H), 7,51 (d, J = 11,2 Hz, 1H), 7,22-7,10 (m, 6H), 6,74-6,71 (m, 2H), 6,61-6,43 (m,
4H), 4,23-4,20 (m, 1H), 3,35-3,28 (m, 2H), 2,94-2,81 (m, 6H), 2,71-2,67 (m, 1H),
2,42-2,32 (m, 2H), 1,09-0,84 (m, 9H). LCMS: 523,3 [M+H]".

Vi du 97: Khong c6 vidu 97.
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Vi du 98: Téng hop (E)-4-((1-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)-2-metylpropan-2-yl)amino)-N,N-dimetylbut-2-enamit (Hop chét 98)

Hop chit duoc tong hop theo cach thirc nhu dugce néu trong vi du 3 bang cach
(i) & budce 1 cna vi du 3, thay thé 5-(but-1-yn-1-yl)-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol (nhu duoc diéu ché trong vi du 1, budc 3) cho hop chét 252, (ii) thuc hién
ngay tir budc 1 dn budc 3 va & budc 3 cla vi dy 3 thay thé tert-butyl (1-(4-
iodophenoxy)-2-metylpropan-2-yl)carbamat (diéu ché nhu duéi day trong vi du 98
bude 1-4) cho hop chét 256, (iii) & budc 4 cta vi dy 3 thay thé iodobenzen cho hop
chét 227, (iv) thay thé budc 5 ctia vi du 3 bang céc diéu kién phan img duge md ta
trong So dd 2, budc 6b, va (v) & budce 6 cua vi du 3 thay thé hdn hop (E)-4-clo-N,N-
dimetylbut-2-enamit va (E)-4-bromo-N,N-dimetylbut-2-enamit (nhu dugc diéu ché
trong vi du 49, budc 4) cho hop chét 251 dé tao ra hop chat 98 (0,035 g).

Budc 1: Tong hop 2-metyl-1-(4-nitrophenoxy)propan-2-amin

NH;
O,N HO/X ’ OZN\©\
NH.
\@\F O/x 2

BuOK/THF
0°C-RT/5h

Dung dich khudy chtra 2-amino-2-metylpropan-1-ol (4,5 g) trong THF (25
mL) duoc thém dung dich chira kali tert-butoxit (5,7 g, 51 mmol) trong THF (25 mL)
& nhiét d6 0°C, dugc khqu trong 1 gid & cung nhiét d§ do. 1-flo-4-nitrobenzen (5 g,
35,4 mmol) dugc thém vao hdn hop phan tmg néu trén va hdn hop phéan tmg duoc
khudy & nhiét do trong phong trong 4 gid. Sau khi két thiic phan ting, hén hop phan
ting duoc pha lodng bing nudc dé lanh, chiét bang EtOAc. Lép hitu co dugce lam khd
bing natri sulphat khan va c6 dic trong diéu kién ap suét giam dé tao ra hop chét néu

& d& muc trong vi du 98 bude 1 (6 g, 80%).

Budc 2: Tong hop tert-butyl (2-metyl-1-(4-nitrophenoxy)propan-2-yl)carbamat

(Boc),O/DCM/TEA

OzN\©\ RT/1 h OzN\©\ "
O/XNHZ O/XN\ Boc

Dung dich khudy chira 2-metyl-1-(4-nitrophenoxy)propan-2-amin (5 g, 23,5
mmol) trong DCM (50 mL) dugc thém TEA (6,3 mL, 35,3 mmol) ¢ nhiét do trong
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phong, dugc khudy trong 15 phut. Boc anhydrit (6,1 mL, 28,2 mmol) dugc thém vao
va hdn hop phan tmg dwoc khudy & nhiét d6 trong phong trong 1 gid. Sau khi két thuc
phan tmg, hdn hop phan tng dugc pha lodng bing nudc d4 lanh, chiét bing EtOAc.
L&p hitu co duge 1am kho bang natri sulphat khan va ¢ déc trong diéu kién ap sut

giam dé tao ra hop chét néu & @ muc trong vi du 98 budc 2 (7,3 g).
Budc 3: Téng hop tert-butyl (1-(4-aminophenoxy)-2-metylpropan-2-yl)carbamat

10% Pd/C/H,

OaN MeOH/3 h HN
H H
N. NJ
O/>< Boc 0/>< Boc

Dung dich chua tert-butyl (2-metyl-1-(4-nitrophenoxy)propan-2-yl)carbamat
(6 g, 19,35 mmol) trong metanol (70 mL) duoc thém Pd 10%/C (1,5 g). Hén hop
phan tmg dugc khudy & nhiét do trong phong trong khi quyén hydro trong 3 gi®. Sau
khi két thuc phan tng, hdn hop phén timg dugc loc qua xelit, phan loc dugc co dic
trong diu kién 4p sudt giam d tao ra san phém thd, hop chét tho dugc st dung trong

bude tiép theo ma khong cAn tinh ché thém (6 g, dang tho).
Budc 4: Tong hop tert-butyl (1-(4-iodophenoxy)-2-metylpropan-2-yl)carbamat

Isoamylnitrit /CH,l,

H;N o i
O\ q 85 °C12 h _ O q
u/x “Boc 0’7( “Boe

Hon hop chira tert-butyl (1-(4-aminophenoxy)-2-metylpropan-2-yl)carbamat
(4 g, 14,2 mmol), isoamylnitrit (19 mL, 142 mmol) va diiodometan (11,4 mL, 142
mmol) duoc khudy & nhiét @6 85°C trong 2 gid. Sau khi két thiic phan tmg, hdn hop

phén tmg dugc pha lodng bing nuéc da lanh, chiét bang EtOAc. Lép hitu co dugc
1am khd bing natri sulphat khan va c6 dic trong diéu kién ap suét giam d tao ra san
pham thé, hop chat thé duoc tinh ché bing phuong phép sdc ky cot nhanh két hop
rira giai bang etyl axetat 5% trong n-hexan d8 tao ra hop chét néu & d& muc trong vi

du 98 budce 4 (0,9 g, 37%).

Hop chét 98: 'H NMR (400 MHz, DMSO-ds): 5 13,05 (s, 1H), 8,06 (s, 1H), 7,60 (s,
1H), 7,51 (d, J= 8,8 Hz, 1H), 7,20 (d, J= 7,2 Hz, 1H), 7,15-7,10 (m, 5H), 6,74 (d, J
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= § Hz, 2H), 6,65-6,58 (m, 3H), 6,49 (d, J= 15,2 Hz, 1H), 3,60 (s, 2H), 3,28-3,06 (m,
2H), 2,98 (s, 3H), 2,89 (5, 3H), 2,40 (d, J = 8 Hz, 2H), 1,04 (s, 6H), 0,87 (t, J= 7,2
Hz, 3H). LCMS: 523,4 [M+H]".

Vi du 99: Téng hop (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)-2-metylpropyl)amino)-N,N-dimetylbut-2-enamit (Hop chét 99)

Hop chat dugc tdng hop theo cach thitc nhu duge néu trong Vi du 59 bang
cach (i) & budce 4 cta vi du 59, thay thé 5-(but-1-yn-1-y1)-1-(tetrahydro-2H-pyran-2-
y1)-1H-indazol (nhu dugc didu ché trong vi du 1, bude 3) cho hop chat 276 va tert-
butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-iodophenoxy)-2-
metylpropyl)carbamat (quy trinh didu ché duoc thé hién dudi day & vi du 99 bude
1-5) cho hop chét 277, va (ii) & budc 5 clia vi du 59, thay thé iodobenzen cho hop
chét 265 d& tao ra hop chét 99 (0,19 g).

Budc 1: Téng hop etyl 2-(4-iodophenoxy)-2-metylpropanoat

B r><”/\
Dron o oo
Cs,CO4

CH;CN/70 °C/12 h

Dung dich khudy chira 4-iodophenol (10 g, 45,45 mmol) trong axetonitril (100
mL) duoc thém xeri cacbonat (29,5 g, 90 mmol) va 2-bromo-2-metylpentan-3-on
(8,86 g, 45,45 mmol). Cac thanh phﬁn nay duoc khuéy & nhiét dd 70°C trong 12 gid.
Sau khi két thuc phén Umg, hdn hop phan ung dugc 16t vao nude da lanh va duoc
chiét bing etyl axetat (2 x 250 mL). Phan chiét hitu co dd két hop duoc rira bang
nude, nude mudi, 1am khd bang natri sulphat khan va c6 dic trong diéu kién ap sudt
giam dé thu dugc hop chit mong muén etyl 2-(4-iodophenoxy)-2-metylpropanoat (15
g)-

Budc 2: Tong hop axit 2-(4-iodophenoxy)-2-metylpropanoic

LiOH.H,0/MeOH:H,0 o]

RT/12h
e T
I
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Dung dich khudy chtra etyl 2-(4-iodophenoxy)-2-metylpropanoat (15 g, 44,91
mmol) trong MeOH:H20 (60 mL, 3:1) duoc thém LiOH.H2O (3,77 g, 89,82 mmol).
Hbn hop phan tng duge khudy trong 12 gi& & nhiét do trong phong, sau khi két thuc
phén tmg (quan sat bang TLC), hdn hop phan tmg dugc pha lodng bang nudc duge
axit hoa bang HCI 2M, chiét bing EtOAc (300 mL). Lép hitu co dugc rira bing nudc
tiép d6 1a dung dich NaCl béo hoa, lam kho bing NaxSO4 khan va cb dic trong diéu
kién 4p suit giam. San phim thd dugc st dung trong budc tiép theo ma khéng can
tinh ché thém (12 g).

Budc 3: Tong hop 2-(4-iodophenoxy)-2-metylpropanamit

NH,C1
HOBT/DIPEA
EDCLHCVDMF

o o
(o) 0°C-RT/12 h
(Ko S
I I

Dung dich khudy chtra axit 2-(4-iodophenoxy)-2-metylpropanoic (13 g, 42,48
mmol) trong DMF (25 mL) duoc thém DIPEA (14,6 mL, 84,96 mmol), EDCL.HCI
(12,21 g, 63,72 mmol), HOBT (8,6 g, 63,72 mmol) va amoni clorua (4,58 g, 84,96
mmol). H3n hop phan tmg dugc khudy trong 12 gid & nhiét d6 trong phong, sau khi
két thuc phan tng (quan sét bing TLC), hdn hop phéan tmg dugc pha lodng bang nudc
va dugc chiét bing EtOAc (500 mL). Lép hitu co duge rira bing nudc tiép d6 1a dung
dich NaCl b3o hoa, 1am khd béng NaxSO4 khan va c6 dac trong diéu kién ap sudt
giam d& tao ra hop chét thd, hop chét thé duge tinh ché bing phuong phap séc ky cot
nhanh két hop st dung MeOH 2% trong diclometan 8 tao ra hop chét néu & d& muc
cta vi du 99 budce 3 (12 g, 97%).
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Budc 4: Téng hop 2-(4-iodophenoxy)-2-metylpropan-1-amin

BH;-DMS (2M)/THF

7 0
0°C-70 °C/6 h NH
Jon JoR
I
I

Dung dich chira 2-(4-iodophenoxy)-2-metylpropanamit (11,2 g, 36,72 mmol),

trong THF (110 mL) dugc thém nho giot vao dung dich chira phic boran-metyl
sulphua (36,7 mL, 73,44 mmol) va cic thanh phén dugc khudy trong 6 gidr & nhiét 46
70°C. Hon hop phan tng duge 1am ngudi bing metanol, nudc dugc thém vao hdn
hgp phan tmg, dugc chiét hai 14n bang etyl axetat. L6p hitu co da két hop dugc rira
bing nudc sau d6 bang dung dich nudc mudi va lam khd bang natri sulphat khan.
Dung mdi dugc loai bo trong diéu kién ap sut giam dé thu duoc hop chit néu & dé

muc trong vi du 99 budc 4 (8,5 g, 80%).

Budc 5: Téng hop tert-butyl (E)-(4-(dimetylamino)-4-oxobut-2-en-1-yl)(2-(4-
iodophenoxy)-2-metylpropyl)carbamat

|
Cl/Br/\/\n’ NS

(o]
DIPEA/DMF

I

! Boc o
RT/12 h @\ ></ Bo

\©\o></NHz (Boc),O/DMF RT/1 h o N\/\)LIT/

Phan tmg dugc thuc hién theo So dd 3, budc 3 st dung 2-(4-iodophenoxy)-2-
metylpropan-1-amin (5 g, 17,18 mmol) trong DMF (50 mL) va hdn hop (E)-4-clo-
N,N-dimetylbut-2-enamit va (E)-4-bromo-N,N-dimetylbut-2-enamit (2,39 g, 13,74
mmol, Vi du 63, budc 7). San phim thd dugc tinh ché bang phuong phap sdc ky cot
nhanh két hop rira giai bang MeOH 2% trong diclometan d8 tao ra san phim néu &
d& muc cua vi du 99 budc 5 (5 g, 58%).

Hop chét 99: 'H NMR (400 MHz, DMSO-ds): 8 13,06 (s, 1H), 8,07 (s, 1H), 7,63 (s,
1H), 7,52 (d, J = 8,8 Hz, 1H), 7,11-7,10 (m, 5H), 7,09 (d, /=2 Hz, 1H), 6,75 (d, J =
8,4 Hz, 2H), 6,63-6,60 (m, 2H), 6,51 (t, J = 5,4 Hz, 1H), 6,50 (s, 1H), 2,98 (s, 3H),
2,84 (s, 3H), 2,41 (q, J= 7,2 Hz, 2H), 1,12 (s, 6H), 0,87 (¢, J = 7,2 Hz, 3H). LCMS:
523,3 [M+H]".

Vi du 100: Khéng c6 vi du 100.
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Vi dy 101 — Céc hop chit @c ché hoat tinh ERaY™UT jn vitro
Nudi cAy té bao

Céc t& bao MCF7 BUS (Coser, et al., (2003) PNAS 100(24): 13994-13999)
dugc duy tri trong modi truong Eagle cai bién Dulbecco duge bd sung FBS 10%, L-
glutamin 4 mM va 1x axit amin khong thiét yéu. Thong thuong, céc té bao Lenti-X
293T (Clontech, Cat # 632180) dugc nudi cdy trong mdi trudng Eagle cai bién
Dulbecco duge bd sung FBS 10%.

Xz Iy k§ thuat dong t& bao va tao dot bién dinh hudng diém

B kit tao dot bién dinh hudng diém QuikChange IT XL (Agilent Technologies,
Cat #200523) duoc st dung d& tao ra cac dot bién Y5378, Y537C, Y537N va D538G
trong ERa exon 8. cADN cua ESRI kiéu dai (GeneCopoeia Inc., Cat# GC-A0322, )
tiép cAn NM 000125) dugc st dung 1am mAu véi céc doan mdi tao d6t bién sau (trong
d6 cac nucleotit duge gach chan thé hién cac dot bién diém); Y537S: F-AAG AAC
GTG GTG CCC CTC TCT GAC CTG CTG CTG GAG ATG (SEQ ID NO: 1), R-
CAT CTC CAG CAG CAG GTC AGA GAG GGG CAC CAC GTT CTT (SEQ ID
NO: 2); Y537N: F-AAG AAC GTG GTG CCC CTC AAT GAC CTG CTG CTG
GAG ATG (SEQ ID NO: 3), R-CAT CTC CAG CAG CAG GTC ATT GAG GGG
CAC CAC GTT CTIT (SEQ ID NO: 4); Y537C: F-AAG AAC GTG GTG CCC CTC
TGT GAC CTG CTG CTG GAG ATG (SEQ ID NO: 5), R-CAT CTC CAG CAG
CAG GTC ACA GAG GGG CAC CACGTT CTT (SEQ ID NO: 6); D538G: F-AAC
GTG GTG CCC CTC TAT GGC CTG CTG CTG GAG ATG CTG (SEQID NO: 7),
R-CAG CAT CTC CAG CAG CAG GCC ATA GAG GGG CAC CAC GTT (SEQ
ID NO: 8). WT va cac cADN cua ESRI 46t bién dugc tach dong thanh vecto lentiviral
chi dinh pLenti6.3/V5-Dest (Invitrogen, Cat #V533-06). Pé tao ra lentivirut, ADN
(WT va ESR1 dot bién) duoc chuyén nhidm ddng thoi véi cac plasmit déng géi vao
trong cac t& bao Lenti-X 293T bing cach st dung TransIT (Mirus, Cat #MIR 2700).
48 gity sau khi gdy nhiém, méi truong chita virut dugc loc va dugc thém vao cac té
bao MCF7 trong su c6 mit cua 8pug/ml polybren qua dém. Hai ngay sau khi nhiém,
céc té bao dugc dit trong diéu kién lwa chon 10 pg/ml blastixidin trong 2 tun dé bidu
hién n dinh.
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Thtr nghiém téng sinh in vitro

Céc té bao MCF7-WT va —Y537S duoc gieo ciy & mat d6 1500 té bao/18 trong
cac dia 96 16 co6 thanh mau den (dia thir nghiém, Costar, Cat #3904). Song song do,
céc t& bao ciing dugc gieo cdy trong dia 96 15 riéng biét (8 15/dong té bao, dia dbi
chimg) d@& CTG (CellTiter-Glo® Luminescent Viability Assay, Promega, Cat
#G7572) dugc xé4c dinh vao ngay tiép theo (gié tri ghi & ngay 0). Gi tri ghi ¢ ngay 0
dugc st dung dé tinh GIso khi két thic thir nghiém. Vao ngay sau khi gieo hat, céc
hop chit dugc thém vao dia tht nghiém. Tém lai, phin pha lodng theo diy ty 1& 1:4
dugc didu ché trong DMSO & ndng d6 cudi 200x déi véi tdng s6 10 ndng d6 (9 phan
pha loéing chira hop chit va mot phén pha long chi c6 DMSO). Céc hop chét d4 pha
logng theo diy dugc ldy nhé giot vio moi trudng @& tao ra hdn hop hop chit-moi
trudng & ndng d6 cudi 10x. 10 pl hdn hop hop chit-méi trudng duge thém vao céc té
bao MCF7-WT va -Y537S & 3 18/ndng d6 (ba 14n cho mdi néng d6). Vao ngay 3, moi
trudmg/hop chét duge loai bd va dugc thay thé bing moi truong/hop chit méi nhu da
md ta & trén. Vao ngay 6, CTG dugc xac dinh va so sanh v6i gid tri ghi vao ngay 0
tir dia d6i chimg dé danh gia Glso.

Két qua

Fig.1 thé hién su biéu hién lac vi cia ERaY3¥7SNC.D338G trong cac t& bao MCF7
tao ra tinh khang kiéu hinh dbi v6i céc liéu phap hién c6 trén thi trudong tamoxifen
(SERM), raloxifen (SERM) va fulvestrant (SERD). Mo6i déy, cac két qua quan sat
tuong tu cling dugc cong bb bdi mot sb phong thi nghiém doc 1ap (Jeselsohn et al.,
(2014) Clin Cancer Res. Apr 1;20(7):1757-67; Toy et al., (2013) Nat Genet. 2013
Dec;45(12):1439-45; Robinson et al, (2013) Nat Genet. Dec;45(12):1446-51;
Merenbakh-Lamin et al., (2013) Cancer Res. Dec 1;73(23):6856-64; Yu et al., (2014)
Science Jul 11;345(6193):216-20). i x4c nhan dugc rang ERoMUT tao ra tinh khang
61 véi lidu phap ndi tiét hién tai, viéc nhan biét cdc hop chit méi ma s& lam giam sy
ting sinh t& bajo MCF7 mang EReMUT hiéu qui hon so véi hop chat 4-
hydroxytamoxifen 1dm sang twong Ung dugc tim kiém. Bing cach sir dung thir
nghiém kha nang séng d6t bién va WT 1am cong cu sang loc, cac hop chit dugc nhan
biét 12 c6 hidu qua d6i v6i dong MCF7 mang Y537S hon so v6i 4-hydroxytamoxifen.

Két qua cua thir nghiém khé niang sdng dugc thé hién trong Bang 1 néu trén.
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Céc phuong phép ghép ngoai lai in vivo
Phuong phap va nguyén liu

Trong phéan Vi du thuc hién sing ché sau day (cac vi du 102-109) va cac hinh
v& ma duge tham chiéu dén trong cac vi du nay, cac phin lién quan dén hop chét 1,
hop chét 60, va hop chat 69 d& cap dén mudi hydroclorua cia cic hop chat dugc ddnh
sb trong tng. Cac mudi hydroclorua nay dugc didu ché nhu d3 néu trong céc vi du

1A, 60A, va 69A ¢ trén.
Nghién ctru ghép ngoai lai MCF7

Dong té bao bénh ung thu vit ER+ kiéu dai & ngudi ESR1 MCF7 (ATCC) dugc
nudi cdy trong moi truong DMEM dugc bd sung FBS 10% & nhiét d6 37°C trong 5%
khi quyén CO> va gitt trong pha sinh trudng theo cAp s6 mii. C4c té bao dugc thu gom
trong trypsin va duoc tao huyén phtl lai trong hdn hop matrigel va HBSS ty 18 1:1 &
ndng d6 cudi 5 x107 t& bao/ mL. Phén phén uéc 0,2mL cla cac t€ bao nay duoc tiém
dudi da vao 16p chét béo thi 3 clia dong vat c6 vu la chudt cai trui 16ng Balb/c 6-8
tudn tudi, dat 1x 107 t& bao/con. Khi thé tich khdi u trung binh dat dén xp xi 155

mm?3, 92 con dugc chon ngiu nhién trudce khi diu tri.

Hoat tinh khang khéi u trong md hinh ghép ngoai lai MCF7 dugc thir nghiém
bang cach st dung hop chét 1, hop chét 60, va hop chét 69. T4t ca cac hop chit nay
ddu duoc dinh lidu ding hing ngay qua dudng miéng & cac liéu ndm trong khoang tir
1 dén 30 mg/kg. MOi dot didu tri bit ddu vao ngay 0 va ché d6 dung duoc tiép tuc
trong 17 ngay. Lugng dung dugc tinh toan dya trén thé trong ctia timg con chudt riéng
biét trudce khi dung theo 1idu. Thé trong duge can hing ngay con thé tich khéi u dugc
do hai 1An mot tudn. Thé tich khéi u (Tumor volume - TV) dugc tinh dya vao cong

thire:
TV = chiéu dai x chiéu rong? x 0,5
chidu dai: duomg kinh 16n nhét ciia khdi u (mm)

chiéu rong: dudng kinh vudng goc véi chiéu dai (mm)
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% trc ché ting trudng khdi u (Tumor Growth Inhibition - TGI) dugc tinh theo cong

thac sau:
% e ché tang trudng khdi u (TGI) =

TV d6i chifng trung binh ngay X - TV diéu tri ngay X

- x100
TV d@6i chiing trung binh ngay X

Trong d6 Ngay X 1a dai luong do diém diu mut.
Nghién ctru ghép ngoai lai PDx duong tinh v6i Y3378

M5 hinh khéi u ghép ngoai lai 1dy tir bénh nhan (Patient-Derived Xenograft -
PDX) dai dién cho bénh ung thw vii ER+ d6t bién ESR1-Y537S, duge ky hidu 1a
PDX-Y537S, duge truyén duéi da & chudt nhit bi tdn thuong mién dich. Céc khéi u
dugc cét bo trong vong 60 ngdy ciy ghép va xtt ly dé tron cac manh khdi u. Cac md
khéi u rén duogc hit sach cac thanh phén hoai tir, ¢t thanh cdc manh 70mg, tron véi
matrigel va cdy duéi da vao hong bén phai cua chudt nhét cai trui 16ng thiéu tuyén trc
6-12 tudn tudi (Crl:NU(NCr)-Foxnlnu). S5 manh va thé tich matrigel chinh x4c duoc
xAc dinh theo timg truong hop. Khi thé tich khdi u trung binh dat x4p xi 200 mm?, thi
céc con vat dugc chon nghu nhién trudc khi diéu tri. TAt ca cac khdi u nguyén phét &

ngudi ding trong thtr nghiém nay d&u trai qua khoang 7 14n cdy chuyén in vivo.

Hoat tinh khéng khéi u trong mé hinh PDX-Y537S dugc thi nghiém béng
cach st dung hop chit 1, hop chat 60, va hop chét 69. Estrogen khéng dugc bd sung
vao cac nghién ctru ndy. Tét ca cc hop chét d&u dugc dinh liéu ding qua dudng
miéng hing ngay & cac lidu nim trong khoang tir 3 dén 200 mg/kg. Mdi dot diéu tri
duoc bét dAu vao ngay 0 va ché d6 ding lidu dugc tiép tuc cho dén 35 ngay. Lugng
dung duogc tinh todn theo thé trong clia timg con chudt nhét riéng biét truéc khi ding
theo liéu. Thé trong dugc can hing ngdy con thé tich khéi u duoc do hai 1in mot tuan,

Thé tich khdi u duoc tinh dya vao cong thirc dd mé ta & trén.
Nghién ctru ghép ngoai lai WHIM20

Mb hinh khéi u duoc ghép ngoai lai 1y tir bénh nhan (Patient-Derived
Xenograft - PDX), WHIM20, dai dién cho bénh ung thu vii ER+ & ngudi ¢6 dot bién
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ESR1-Y537S duge ciy vao chudt nhit. Cac khbi u duge cét bo va duge xit ly d€ tron
cac manh khdi u va cic manh nay duge céy lai dudi da vao mot con chudt nhét nhan
méi. Dbi v6i cong viée hién tai, cdc mo khéi u rin duoc hut sach cac thanh phﬁn hoai
tir, cit thanh cac manh, tron v6i matrigel va cdy dudi da vao hdng bén phai ctia chudt
nhit cai SCID-bg 6-8 tudn tudi. S6 manh va thé tich matrigel chinh xac dugc x4c dinh
theo timg trudong hop. Khi thé tich khdi u trung binh dat xap xi 370 mm?, c4c con vat
duoc chon nglu nhién trude khi didu tri. Tét ca cac khdi u nguyén phét & ngudi dung

trong thir nghiém nay déu trai qua khoang 4 14n cAy chuyén in vivo.

Hoat tinh khéng khdi u trong md hinh ghép ngoai lai ldy tir bénh nhéan
WHIM20 duge thir nghiém bing cach st dung hop chit 1 va hop chét 60 trong cic
nghién ctu riéng biét. Estrogen khong dugc bd sung vao cac nghién ciru WHIM?20.
Céc hop chét 1 va 60 dugc dinh liéu ding qua dudng miéng hing ngay & cc lidu chi
dinh. Mai dot diéu tri duge bét du vao ngay 0 va ché d6 ding liéu lién tuc trong cac
ngdy duoc chi dinh. Luong ding duoc tinh toan theo thé trong cta tlmg con chudt
nhét riéng biét truée khi ding liéu. Thé trong dugc cin hing ngdy con thé tich khbi
u dugc do hai 14n mot tudn. Th tich khdi u duoc tinh dya vao cong thirc dd mo ta &

trén.
Phan tich théng ké

S6 lidu duoc bidu thi & dang gid tri = SEM trung binh d6i véi thé tich khéi u
va gi4 tri trung binh + SEM d6i v6i thé trong. Chénh 1éch vé thé tich khoi u trong giai
doan nghién ctru gilta cdc nhém diu tri béng chat din thubc va cac nhom diéu tri
bing hop chit duoc phan tich bing phan tich hai chidu bién di (ANOVA) tiép d6 1a
kiém dinh post hoc da so sanh Dunnett. Cac phép phan tich théng ké dugc thuc hién
bang c4ch sir dung phan mém GraphPad Prism® phién ban 5.04 (GraphPad Software,
La Jolla, CA).

Vidu 102

Fig.2 thé hién tac dung khang khdi u va thé trong cia hop chit 1 trong m6 hinh
ghép ngoai lai MCF7 mang ER kiéu dai phat trién & chudt nhit bi tdn thuong mién
dich. Hop chét 1 trc ché sy phat trién manh ghép ngoai lai theo cach phu thude lidu
voi 10 mg/kg QD va 30 mg/kg QD e ché mot cach dang k& su phét trién vao ngay
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17 so véi dbi chimg (TGI 1An luot 12 68% va 83% va p<0,0001 & ca hai lidu). Diéu tri
bang hop chét 1 ¢ lidu 1 mg/kg QD va 3 mg/kg QD khong khac gi vé& mit thdng ké
s0 v6i nhém duoc didu tri bing dbi chimg (TGI lan luot 13 19% va 41%). T4t ca cac

liéu va ché do tri liéu déu dugc dung nap tot khong cd su sut can dang ké.

Hop chét 1 duoc ding qua dudng miéng mot 14n mbi ngay trong subt thoi gian
nghién ctru. S8 liéu trén Fig.2 thé hién gi4 tri + SEM trung binh (Thé tich khéi w),
ho3c gi4 tri + SEM trung binh (thé trong) (N=6 d6i v6i nhom diéu tri, N=8 dbi v&i
db1 ching chét dan thudc). * p<0,0001 so véi d6i chung chét din thudc vao ngay 17
(ANOVA hai chiéu tiép d6 1 kiém dinh da so sénh Dunnett).

Viduy 103

Fig.3 thé hién tac dung khang khdi u va thé trong ctia hop chét 1 trong md hinh
PDX-Y537S mang d6t bién di hop tir Y537S. Hop chét 1 dinh liu hing ngay trc ché
sur phét trién ctia manh ghép ngoai lai theo cach phu thudc lidu voi cac lidu diéu tri
10 mg/kg, 30 mg/kg, 100 mg/kg va 200 mg/kg tic ché mot cach dang k& su phat trién
vao ngdy 35 (TGI 1an luot 12 35%, 63%, 76% va 81% va p<0,01, p<0,0001, p<0,0001
va p<0,0001). Hop chét 1 didu tri hing ngay & lidu 3 mg/kg khong khéc gi vé mit
théng ké so véi nhém didu trj bing chét din thubc (TGI 1a 3%). T4t ca céc lidu va ché

d6 tri liéu déu dugc dung nap t5t khong c6 su sut can dang ké.

Hop chat 1 dugc ding qua dudng miéng mot 1An mdi ngay trong sudt thoi gian
nghién ctru. S6 liéu thé hién gi4 trj + SEM trung binh (Thé tich khéi u) hogc gid tri +
SEM trung binh (thé trong) (N=8 dbi véi tit ca cac nhém). *p<0,01, **p<0,0001 so
véi dbi chimg chat din thudc vao ngay 35 (ANOVA hai chiéu tiép d6 1a kiém dinh
post hoc da so saénh Dunnett).

Vidu 104

Fig.4 thé hién tac dung khéng khéi u va thé trong ctia hop chit 1 trong mé hinh
ER+ WHIM20 PDX mang dot bién di hop tir Y537S. Diéu trj hing ngy bing hop
chét 1 & lidu 100 mg/kg lam giam déng ké su phét trién cta khdi u so v6i dbi chimg
chit din thubc (TGI 1a 45%; p<0,05). Liéu lugng nay ctia hop chét 1 duoc dung nap

theo huéng dan cia Uy ban sit dung va chim séc dong vt qudc té.

-215-



35542

Hop chét 1 dugc ding qua dudng miéng mot 14n mbi ngay trong subt thoi gian
nghién ctru. S8 liéu thé hién gia tri + SEM trung binh (Thé tich khéi u) hodc gié tri +
SEM trung binh (thé trong) (N=9 dbi v&i tit ca cac nhém). *p<0,05 so v6i d6i chimg
chét din thubc vao ngay 27 (ANOVA hai chidu tiép do 1a kiém dinh post hoc da so
sanh Dunnett).

Vidy 105

Fig.5 thé hién tac dung khéng khdi u va thé trong ctia hop chét 60 trong md
hinh ghép ngoai lai dudi da MCF7 mang ER kiéu dai phat trién & chudt nhit bi t6n
thuong mi2n dich. Hop chit 60 tic ché sy phat trién manh ghép ngoai lai theo cach
phu thudc lidu vai lidu diéu tri 3 mg/kg QD, 10 mg/kg QD va 30 mg/kg QD tc ché
su phét trién vao ngay 17 (TGI 14n luot 13 75%, 80% va 85% va p<0,0001 déi véi tht
ca céc lidu). Didu trj bing hop chét 60 & liéu 1 mg/kg QDx18 khong cho thy su khéac
biét c6 ¥ nghia v& mit théng ké so v&i nhém diéu tri di chimg (TGI 1a 36%, p>0,05).
T4t ca cac lidu va ché do tri liéu déu duoc dung nap tbt khong cé su sut can hodc cac

dau hiéu 1am sang dang ke.

Hop chit 60 dugc ding qua dudng miéng mot 1An mdi ngay trong subt thoi
gian nghién ctru. S8 liéu thé hién gié tri = SEM trung binh (Thé tich khéi u) hoic gi4
tri + SEM trung binh (thé trong) (N=6 d6i v6i nhom didu tri, N=8 dbi v6i ddi chimg
chit din thudc). * p<0,0001 so voi dbi chiing chat ddn thudc vao ngay 17 (ANOVA
hai chidu tiép d6 13 kiém dinh da so sanh Dunnett).

Vidu 106

Fig.6 thé hién tac dung khang khdi u va thé trong ctia hop chét 60 trong nghién
ctru 1dp lai & md hinh ER+ PDX-Y537S mang dot bién di hop tr Y537S. Hop chét
60 trc ché sy phat trién manh ghép ngoai lai theo cach phu thude lidu véi cac lidu diéu
tri 3 mg/kg QD, 10 mg/kg QD, 30 mg/kg QD va 100 mg/kg QD (e ché mot cach déng
k& sy phat trién vao ngay 28 (TGI lan lugt 1a 61%, 85%, 81% va 84% va p<0,001,
p<0,0001, p<0,0001 va p<0,0001). T4t ca cac liéu déu dugc dung nap tot khong c6

su sut cAn hodc dau hiéu 14m sang dang ké.
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Hop chét 60 dugc ding qua dudng miéng mot 1An mbi ngay trong sudt thoi
gian nghién ctru. S liéu thé hién gié tri + SEM trung binh (Thé tich khéi u) hodc gia
tri = SEM trung binh (thé trong) (N=6 cho hop chét 60 va N=8 dbi véi chit din
thudc). * p<0,001, ** p<0,0001 so véi dbi chimg chit din thubc vao ngiy 28
(ANOVA hai chiéu tiép d6 12 kiém dinh da so sénh Dunnett).

Vidu 107

Fig.7 thé hién tac dung khang khéi u va thé trong ctia hop chét 69 trong mé
hinh ghép ngoai lai duéi da MCF7 mang ER kiéu dai phat trién & chudt nht bi ton
thuong mién dich. Hop chit 69 tic ché sy phat trién manh ghép ngoai lai theo céch
phu thude lidu véi cac lidu diéu tri 3 mg/kg QD, 10 mg/kg QD va 30 mg/kg QD tc
ché su phat trién vao ngay 17 (TGI lan luot 1a 72%, 80% va 83% va p<0,0001 déi
véi tht ca cac lidu). Didu tri bing hop chét 69 vai lidu 1 mg/kg QD khong cho thiy
sy khac biét c6 ¥ nghia v& mit théng ké so véi nhém diéu tri dbi chimg (TGI 12 42%).
Tht ca céc liéu déu dugc dung nap t6t khéng c6 su sut can hodc dAu hiéu 14m sang

dang ké.

Hop chét 69 dugc ding qua dudng miéng mot 1an mdi ngdy trong subt thoi
gian nghién ciru. S6 lidu thé hién gié tri = SEM trung binh (Thé tich khéi u) hozc gia
trj + SEM trung binh (thé trong) (N=6 déi v&i nhém diéu tri, N=8 ddi voi dbi chimng
chét dén thubc). * p<0,0001 so v6i déi chimg chét din thudc vao ngay 17 (ANOVA
hai chidu tiép d6 12 kiém dinh da so sénh Dunnett).

Viduy 108

Fig.8 thé hién tic dung khang khdi u va thé trong ctia hop chét 69 trong mo
hinh ER+ PDX-Y537S mang dot bién di hop tr Y537S. Hop chét 69 thé hién hiéu
qua dang k& véi cac lidu diéu tri 3 mg/kg QD, 10 mg/kg QD, 30 mg/kg QD va 100
mg/kg QD tc ché su phat trién vao ngiy 28 so véi nhém diéu tri bang chit din thubc
(TGI 1an luot 13 62%, 72%, 67% va 76% va p<0,001, p<0,0001, p<0,001 va
p<0,0001). Tht ca cac lidu déu dugc dung nap t6t khong c6 su sut can hoic dAu hiéu

1am sang dang ké.
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Hop chit 69 dugc ding qua dudng miéng mot 1an mdi ngay trong thoi gian
nghién ctru. S liéu thé hién gia tri £ SEM trung binh (Thé tich khdi u) hoc gié tri +
SEM trung binh (thé trong) (N=8). * p<0,001, ** p<0,0001 so v&i d6i chimg chéat din
thudc vao ngay 28 (ANOVA hai chidu tiép d6 13 kiém dinh da so sanh Dunnett).

Vidu 109

Fig.9 thé hién tac dung khang khdi u va thé trong ctia hop chét 60 trong md
hinh ER+ WHIM20 PDX mang dot bién di hop tir Y537S. Hop chét 60 tc ché sy
phét trién manh ghép ngoai lai theo cach phu thude lidu véi cac lidu didu tri 10 mg/kg
QD, 30 mg/kg QD va 100 mg/kg QD trc ché mot cach dang ké su phét trién vao ngay
22 (TGI 14n luot 14 26%, 36%, va 48% va p<0,05, p<0,01 va p<0,0001). Liéu nay cua
hop chét 60 dugc dung nap theo huéng dén clia Uy ban sir dung va chim séc dong

vat qudc te.

Hop chit 60 dugc dung qua dudng miéng mot 14n mdi ngay trong thoi gian
nghién ctru. S8 liéu thé hién gia trj + SEM trung binh (Thé tich khéi u) hodc gid trj +
SEM trung binh (thé trong) (N=8 d6i véi tit ca cac nhém). *p<0,05, **p<0,01 va
*%%p<(0,0001 trong Gmg so voi ddi ching chit dan thudc vao ngay 22 (ANOVA hai
chidu tiép d6 12 kiém dinh da so sénh Dunnett).

R& rang la cac ché phdm méi, dugce cai thién, va khong hién nhién da dugc mo
ta trong sang ché nay voi dic tinh di dé nguoi c6 hiéu biét trung binh trong linh vuc
k¥ thuat nay hidu duge. Hon nita, s& 13 rd rang ddi v6i ngudi co hiéu biét trung binh
trong linh vyc k¥ thuat nay khi cac cai bién, thay ddi, thay thé, va tuong duong hién
6 d6i véi cac dic didm ctia ché phim nay ma vé co ban khong nam ngoai y tudng
va pham vi clia c4c khia canh duge boc 1§ & day. Do d6, myc dich cta sang ché 1a cbt
d8 At ca cac cai bién, thay dbi, thay thé, va tuong duong ma nim trong y tudng va
pham vi cla sang ché nhu duogc xac dinh boi cac diém yéu cAu bao ho kém theo déu

duge bao gdm trong céc diém yéu ciu bao ho kém theo do.
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YREU CAU BAO HO

L. Hop chéat c6 cong thie II:

II

trong do:

R1 duge chon tir nhém bao gdm metyl, etyl, xyclobutyl, xyclopropyl, propyl,
isopropyl, -CH2CF3, -CH2CH.F, va -CH2CH,CI;

R» duoc chon tir nhéom bao gém HvaF;
nla0-1;

Rs 12 F néu n=1;

m la 0-2;

R4 14 gidng hoic khac nhau va ddc 1ap duogc chon tir nhdém bao goém F, CF3,
Cl, isopropyl, -OCHs, -OCHEF?>, -OCF3, etyl va metyl;

pla0-1;
Rs 1a F néu p=1;

Rs va R7 1a giéng hodc khac nhau va doc 14p dugc chon tir nhdm bao gém

metyl, etyl, propyl, -CH,CH>OH va
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——CH
%f"b ' , trong d6 r 1a 1 hodc 2; hodc, trong d6 Re va Ry tao thanh vong
di vong c6 4-6 canh véi nguyén tir N ma chung gan két, trong d6 vong di vong nay
tily ¥ bao gdm nguyén tir oxy, va trong d6 vong di vong nay tily ¥ dugc thé bing F,
hoac —CHF;

Rs duoc chon tir nhém bao gém H va -CHs;
va Ris, Ri4, Ris, va Rie ddc 1ap duoc chon tir nhém bao gém —H hodc —CHs;
hodic mubi duge dung cda ching.

2. Hop chét hoic mubi duoc dung theo diém 1, c6 cdng thuec I:

trong do:

R1 dugc chon tir nhém bao gdm metyl, etyl, xyclobutyl, xyclopropyl va -CHCH,Cl,
R, duogc chon tir nhém bao gém H va F;

nla 0-1;

Rs 12 F néu n=1;

m la 0-2;

R4 12 gidng hodc khac nhau va ddc 1ap dugc chon tir nhém bao gém F, CF;, Cl,
isopropyl, -OCHs, -OCHF, -OCF3, etyl va metyl;
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pla 0-1;
Rs 1a F néu p=1;

RsvaR7la giéng hodc khac nhau va ddc 1ap dugc chon tir nhdm bao gém metyl, etyl,
propyl, -CHCH>OH va

- ——CH
VL',"L , trong d6 r 1a 1 hodc 2;

hoic, trong d6 Reva Ry tao thanh vong di vong ¢ 4-6 canh véi nguyén tir N ma chiing
gén két, trong d6 vong di vong nay tuy ¥ bao gdm nguyén tl oxy, va trong d6 vong

di vong nay tiy y dugc thé bang F, hoic ~CH,F;
Rs duoc chon tir nhém bao g@)m H va CHs;

hodc muoi dugc dung cuia chung.

W

Hop chét hodic mubi dugc dung theo diém 2, trong d6 Ry 13 etyl.

4, Hop chét hoic mubi dugc dung theo diém 2, trong d6 ca Rs va Ry déu 1a metyl.
5. Hop chét hodc mudi dugc dyung theo diém 2, trong d6 R» va Rg 1a H.

6. Hop chét hodic mubi dugc dung theo diém 2, trong d6 R> 12 F.

7. Hop chét hoic mudi duge dung theo diém 2, trong @6 m,nvap 1a 0.

8. Hop chét theo diém 2, c¢6 cong thic sau:

|
2 0
NI UL K
g O/\/N\/\)J\N/
|
9

hodc mudi dugce dung cua ching.

9. Hop chit c6 cong thic sau:
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hodc mudi dugc dung cta chung.

10.  Hop chit theo diém 1 c6 cong thirc sau:

hodc muodi dugc dung cta ching.

11.  Hop chat c6 cong thic I1I:

trong do:

Ri1 duoc chon tir nhém bao gém C1-Cs alkyl, C3-Cs xycloalkyl, -CH2CF3, va

vong di vong cé 4-6 canh;

Ry dugc chon tir nhom bao gém H, halogen, hydroxy, Ci-Cs alkyl, C3-Cs4

xycloalkyl va vong di vong Ca;
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néu n khong phai 12 0, R3 13 gidng hoic khéc nhau, va doc 1ap dugc chon tir
nhém bao gém H, halogen, Ci-Cs alkyl va Ci-Cs alkoxy tuy y dugc thé bing it nhit

mot halogen;
nla 0-3;

néu m khong phai 12 khong, R4 13 giéng hoic khac nhau va ddc 1ap dugc chon
tir nhém bao gém H, halogen, Ci-Cs alkyl, va OR11, trong d6 Ri1 dugc chon tir nhém
bao gdm C3-Cs xycloalkyl, C1-Cs alkyl, aryl, heteroaryl va vong di vong c6 4-6 canh;

m la 0-5;

néu p khong phai 12 0, Rs 1a gibng hodc khac nhau va doc lap dugc chon tir
nhém bao gdm H, halogen, Ci-C4 alkyl, Ci-Cs alkoxy, C3-Cs xycloalkyl, Cs-Cs

xycloalkoxy va di vong Ca;
p1a 0-3;
qla1-2;

Rsva Rio 1a giéng hodc khac nhau va doc 14p dugc chon tir nhém bao g@)m
halogen, H va Ci1-Cs alkyl;

Ry duge chon tir nhém bao gém H, Ci-Cs alkyl va C3-Cs xycloalkyl;
Y duoc chon tir nhém bao gdm -S(O)2Rs, -S(0)NRgR7, -C(O)NRsR7,
-C(O)Rs, -C(O)ORs, -CN; hodc trong d6 ca Y va Rio la —CF3;

Rs va Ry la giéng hoic khac nhau va doc 1ap dugc chon tir nhém bao gbm H,
C1-Cs alkyl, C3-Cs xycloalkyl, aryl, heteroaryl va vong di vong c6 4-6 canh trong do
alkyl nay 13 no hogic khong no hodc trong dé Re va Ry tao thanh vong di vong c6 4-6
canh véi nguyén tit N ma ching gén két, tiry y con chira nguyén tir O;

Ri2 duge chon tir nhém bao gém H, C3-Cs xycloalkyl va Ci-Cs alkyl; va

trong d6 cacbon bét ky chita nhém Ri-Riz ¢6 thé tiy v duoc thé bang mot hoic

nhiéu nguyén tir halogen, flometan, diflometan hodc triflometan, hodc —OH;

hodc mudi dugc dung ctia ching.
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12.  Hop chét hodc mudi dugc dung theo diém 11, trong d6 Ry dugc chon tir nhém
bao gdm Ci-Cs alkyl, C3-Cs xycloalkyl, va vong di vong ¢ 4-6 canh.

13.  Hop chét hoic mudi duoc dung theo diém 11, trong do:
R, duogc chon tir nhém bao gdm H, halogen, metyl va etyl;

Rs la giéng hodc khac nhau, va doc 1dp dugc chon tr nhom bao gém H,

halogen, metyl va etyl;

Rsla giéng ho#c khac nhau va doc 14p duge chon tir nhém bao gém H, halogen,
Ci-Cs alkyl va C1-Cs alkoxy;

Rs 12 gibng hoidc khac nhau va doc 14p duge chon tir nhém bao gbm H, halogen,
metyl va etyl;

Rg va Rio 12 gidng hodc khic nhau va doc 1ap dugce chon tir nhém bao gém H

va metyl;
Ro duoc chon tir nhém bao gém H, metyl va etyl; va

Res va Ry 1a gibng hodc khéac nhau va ddc 1ap duge chon tir nhdém bao gébm H
va Ci1-Cs alkyl ho#c trong d6 Rs va Ry tao thanh vong di vong cé 4-6 nguyén tit vai

nguyén tir N ma chiing gén két, tlly y con chita nguyén tir O.
14.  Hop chat hoic mudi dugc dung theo diém 11, trong d6 Y 13 -C(O)NReRy.
15.  Hop chat hozc mudi duge dung theo diém 11, trong d6 R va Ry 1a metyl.

16.  Hop chét hosc mudi dugc dung theo diém 14, trong d6 mdi Ry, Rs, Ro, va Rio
la H.

17.  Hop chét hoic mudi dugc dung theo diém 14, trong d6 Ry 1a etyl.
18.  Hop chét hoic mudi dugc dung theo diém 14, trong d6 Ry 13 xyclobutyl.
19. Hop chét hodc mudi dugc dung theo diém 14, trong d6 R2 14 F.

20. Hop chét hoic mudi dugc dung theo diém 14, trong d6 m, n, vap 1a 0.
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21.  Duogc phém chura hop chét theo diém 8 hodc mudi duoc dung cta nd, va con

chira ta dugce duoc dung.

22.  Duoc phim chira hop chét theo diém 9 hodc mudi dugc dung cua né, va con

chira t4 dugce duge dung.

23. Duoc phém chira hop chét theo diém 10 hoic mubi duoc dung ctia né, va con

chira t4 dugce dugc dung.

24.  Hop chit theo diém 9, c6 cong thirc sau:

25. Duoc phém chira hop chét theo diém 24, va con chua ta duge duoc dung,.

26. Duoc phém chtra hop chét theo diém 11 hodc mudi duogc dung cta nd, va con

chira ta dugc dugce dung.
27. Hop chét hodic mubi duoc dung theo diém 1, duogc chon tir nhém bao gf‘)m:

(E)-4-((2-(4-((E)-1-(1 H-indazol-5-y1)-2-phenylbut-1-en- 1-yl)phenoxy) etyl)
amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-
phenyl but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-
((E)-1-(3-flo-1H-indazol-5-yl1)-2-(3-flo-5-(triflometyl) phenyl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-1-(4-flo-1H-
indazol-5-yl)-2-phenyl but-1-en-1-yl) phenoxy) etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((2-(4-((E)-2-(3,5-diflophenyl)-1-(1 H-indazol-5-yl)but-1-en-1-yl)
phenoxy)etyl)amino)-N,N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(3,4-
diflophenyl)-1-(1H-indazol-5- yl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(3-clo-5-flophenyl)-1-(1H-indazol-5-
yl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-
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1-(1H-indazol-5-yl)-2-phenylbut-1-en-1- yl)phenoxy) etyl) amino)-N-metyl-N-
(prop-2-yn-1-yl)but-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-
en-1-yl)phenoxy)etyl) amino)-N-(but-3-yn-1-yl)-N-metylbut-2-enamit; (£)-4-((2-(4-
((E)-1-(1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)phenoxy)etyl) amino)-1-(azetidin-
1-yl)but-2-en-1-on; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-1-(pyrolidin-1-yl)but-2-en-1-on; (£)-4-((2-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl) amino)-1-(piperidin-1-yl)but-2-
en-1-on; (E)-4-((2-(4-((E)-2-xyclobutyl-1-(1 H-indazol-5-yl)-2-
phenylvinyl)phenoxy) etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-2-
xyclobutyl-1-(3-flo-1H-indazol-5- yl)-2-phenylvinyl) phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit 2,2,2-triflo axetat; (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-
phenylbut-1-en-1- yl)phenoxy)etyl) amino)-1-morpholinobut-2-en-1-on; (E)-4-((2-
(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en- 1-yl)phenoxy)etyl) amino)-N-etyl-N-
metylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en- 1-
yl)phenoxy)etyl) amino)-N-metyl-N-propylbut-2-enamit; (£)-4-((2-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-
metylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3- flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-
1-(1H-indazol-5-yl)-2-phenylbut-1-en-1- yl)phenoxy)etyl) amino)-N,N,3-
trimetylbut-2-enamit; (2)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl) amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-xyclobutyl-
1-(1H-indazol-5-yl)-2- phenylvinyl)phenoxy)etyl)amino)-1-morpholinobut-2-en-1-
on; (E)-4-((2-(4-((E)-2-xyclobutyl-1-(4-flo-1 H-indazol-5- yl)-2-phenylvinyl)
phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1H-indazol-5-
yl)-2-(o-tolyl)but-1-en- 1-yl)phenoxy) etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-
2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(3- flo-1H-indazol-5-yl)but-1-
en-1-yl)phenoxy)etyl)amino)-N-(2-hydroxyetyl)-N-metylbut-2-enamit; (E)-4-((2-(4-
((E)-1-(1H-indazol-5-y1)-2-(4-isopropyl phenyl)but-1-en-1-yl)
phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-4-clo-1-(1H-
indazol-5-y1)-2-phenyl but-1-en-1-yl)phenoxy) etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-(4-isopropyl phenyl)but-1-en-1-yl)
phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-2-(2-
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(diflometoxy)phenyl)-1-(1 H- indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-(2-(triflo-
metoxy)phenyl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-
4-((2-(4-((E)-1-(1H-indazol-5-y1)-2-(2-isopropyl phenyl)but-1-en-1-yl)
phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-etylphenyl)-
1-(1H-indazol-5-yl) but-1-en-1-yl)phenoxy) etyl)amino)-N,N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-1-(1 H-indazol-5-y1)-2-(o-tolyl)but-1- en-1-yl)phenoxy)etyl)
amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-((5-((2)-1-(1 H-indazol-5-yl)-2-
phenylbut-1- en-1-yl)pyrimidin-2-yl) oxy)etyl)amino)-V, N-dimetylbut-2-enamit;
(E)-1-(azetidin-1-y1)-4-((2-(4-((E)-2-xyclobutyl-1-(1 H- indazol-5-yl)-2-
phenylvinyl) phenoxy)etyl)amino)but-2-en-1-on; (£)-1-(azetidin-1-yl)-4-((2-(4-
((E)-2-xyclobutyl-1-(3- flo-1H-indazol-5-yl)-2-
phenylvinyl)phenoxy)etyl)amino)but-2-en-1-on; (£)-4-((2-(4-((E)-2-xyclobutyl-1-
(1H-indazol-5-yl)-2- phenylvinyl) phenoxy) etyl)amino)-N-(2-hydroxyetyl)-N-
metylbut-2-enamit; (E)-1-(azetidin-1-yl1)-4-((2-(4-((E)-2-xyclobutyl-1-(1 H- indazol-
5-yl)-2-(o-tolyl) vinyl)phenoxy)etyl)amino)but-2-en-1-on; (£)-4-((2-(4-((£)-1-(3-

' flo-1H-indazol-5 -y1)-2-(2-flo phenyl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-(3-flo
phenyl)but-1-en-1-yl) phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-
((E)-1-(3-flo-1H-indazol-5-y1)-2-(3- flophenyl)but-1-en-1-yl) phenoxy)etyl)amino)-
N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-2- xyclobutyl-1-
(3-flo-1H-indazol-5-yl)vinyl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-
((2-(2-flo-4-((2)-1-(3-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-2-(2,6-
diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (£)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylprop-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-xyclopropyl-
1-(1 H-indazol-5-yl)-2-phenylvinyl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit;
(E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(4-flo-1H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(3-flo-4-((£)-1-(3-flo-
1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((2-(4-((E)-2-(2,4-diflophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-
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yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3,6-diflo-

1 H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-N, N-dimetyl-4-((2-(4-((E)-4,4,4-triflo-1-(3-flo-1H-indazol-5-yl)-2-
phenylbut-1-en-1-yl)phenoxy)etyl)amino)but-2-enamit; (E)-4-((2-(4-((E)-2-(2-
clophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-1-(1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((E)-
1-(7-flo-1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(3-flo-1H-indazol-5-yl)-2-phenylpent-1-
en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-(4-((£)-1-(3,7-
diflo-1H-indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2,5-diflophenyl)-1-(3-flo-1H-indazol-5-
yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-
1-(3-flo-1H-indazol-5-yl)-3-metyl-2-phenylbut-1-en-1-yl)phenoxy)etyl)amino)-

N, N-dimetylbut-2-enamit; (E)-5-((2-(4-((E)-4-flo-1-(3-flo-1H-indazol-5-yl)-2-
phenylbut-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylpent-2-enamit; (£)-5-((2-(4-
((E)-2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-
yl)phenoxy)etyl)amino)-N, N-dimetylpent-2-enamit; (£)-4-((2-(4-((E)-2-(2-clo-4-
flophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N,N,2-
trimetylbut-2-enamit; (E)-4-((2-(4-((E)-2-(2-clo-4-flophenyl)-4,4,4-triflo-1-(3-flo-
1H-indazol-5-yl)but-1-en-1-yl)phenoxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-
4-((2-(4-((E)-1-(1 H-indazol-5-y1)-2-(phenyl-d5)but-1-en-1-yl)phenoxy)etyl)amino)-
N, N-dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-
1-yl)phenoxy)etyl)amino)-N, N-dimetylpent-2-enamit; (£)-4-((2-(4-((£)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)propyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((1-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)propan-2-yl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((3-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)propyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((3-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
yl)phenoxy)butan-2-yl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((1-(4-((E)-1-(1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)phenoxy)-2-metylpropan-2-yl)amino)-N, N-
dimetylbut-2-enamit; (E)-4-((2-(4-((E)-1-(1H-indazol-5-yl)-2-phenylbut-1-en-1-
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yl)phenoxy)-2-metylpropyl)amino)-N, N-dimetylbut-2-enamit; va (E)-4-((2-(4-((E)-
2-xyclobutyl-1-(3-flo-1 H-indazol-5-y1)-2-phenylvinyl )phenoxy)etyl)amino)-N-(2-

hydroxyetyl)-N-metylbut-2-enamit; hodc mudi duoc dung ctia né.
28. Hop chét hodc mudi duge dung theo diém 11, duoc chon tir nhém bao gdm:

(E)-4-((2-((5-((Z)-1-(1 H-indazol-5-yl)-2-phenylbut-1-en-1-yDpyridin-2-yl)
oxy)etyl)amino)-N, N-dimetylbut-2-enamit; (E)-4-((2-((6-((2)-1-(3-flo-1H-indazol-
5-yl)-2-phenylbut-1-en-1-yl)pyridin-3-yl)oxy)etyl)amino)-N, N-dimetylbut-2-
enamit; (E)-4-((2-((5-((2)-2-xyclobutyl-1-(3-flo-1 H-indazol-5-yl)-2-
phenylvinyl)pyridin-2-yl)oxy)etyl)amino)-N, N-dimetylbut-2-enamit; (£)-4-((2-((5-
((2)-1-(3-flo-1H-indazol-5-y1)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)-
N, N-dimetylbut-2-enamit; (E)-N, N-dimetyl-4-((2-((5-((2)-4,4,4-triflo-1- (3-flo-1H-
indazol-5-yl)-2-phenylbut-1-en-1-yl)pyridin-2-yl)oxy)etyl)amino)but-2-enamit; (£)-
4-((2-((5-((Z)-2-(2-clo-4-flophenyl)-4,4,4- triflo-1-(3-flo-1 H-indazol-5-yl)but-1-en-
1-yl)pyridin-2-yl)oxy)etyl)amino)-N, N-dimetylbut-2-enamit; va (£)-4-((2-((5-((2)-
2-(2-clo-4-flophenyl)-1-(3-flo-1H-indazol-5-yl)but-1-en-1-yl)pyridin-2-

yl)oxy)etyl)amino)-N, N-dimetylbut-2-enamit; hodc mudi dugc dung ctia né.
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doan moi gdy dot bién
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catctccagc agcaggtcag agaggggcac cacgttctt
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doan méi gay dot bién
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4
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5
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7

aacgtggtgc ccctctatgg cctgetgetg gagatgetg
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