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Linh vue k§ thuit dwoc dé cap

Séng ché d& cap dén cac hop chéit hitu co hitu ich dé diéu tri hoic phong
ngira bénh cho dong vat c6 vii, va cu thé 1a cac chét e ché autotaxin (ATX), mot
loai chét trc ché su san sinh axit lysophosphatidic (LPA) va theo d6, 1a cac chét didu
bién mutc d6 LPA va viéc truyén tin hiéu di kém, dé didu tri hodc phong nglra céac
tinh trang bénh cla than, tinh trang bénh ctia gan, tinh trang viém, tinh trang bénh
ctia hé than kinh, tinh trang bénh ciia hé hd hip, tinh trang bénh cia mach va tim
mach, bénh xo hda, bénh ung thu, cadc bénh vé mit, c4c tinh trang bénh chuyén hoa,
U mat va cdc dang bénh khic cua ching ngtra kéo dai va dao thai manh ghép co

quan cAp va man tinh,
Tinh trang k§ thuit ciia sang ché

Autotaxin (ATX) 1a enzym dugc tiét, con duoc goi 1a ectonucleotit
pyropﬁosphataza / phosphodiesteaza 2 hodc lysophospholipaza D cé vai trd quan
trong trong qué trinh chuyén héa lysophosphatidyl cholin (LPC) thanh mot phén ti
truyén tin hidu c6 hoat tinh sinh hoc, axit lysophosphatidic (LPA). Mtc LPA trong
huyét tuong dugc chi ra la c6 mbi lién hé chit ché véi hoat tinh ciia ATX va do vay,
ATX dugc cho 12 ngudn san xuit LPA ndi bao quan trong. Céc thir nghiém ban dau
dugc tién hanh véi chit (rc ché ATX kiéu nguyén thity da cho thdy ring hop chit
nay c6 kha ning rc ché kha ning hoat dong tong hop LPA trong huyét twong &
chudt. Cac cbng trinh nghién ctru dugc tién hanh vao nhitng nam 1970 va dau
nhiing nim 1980 da chimg minh dugc rang LPA c6 thé tao ra mét loat cac dap tng
té bao; bao g@)m lam co té bao co tron, hoat hoa tiéu cau, tang sinh té bao, hudng
hoa dong va cac dap tng khac. LPA diu hoa téc dong ciia né thong qua viée truyén
tin hiéu dén mot s6 thu thé két cdp protein G (G protein coupled receptor - GPCR);
thu thé két cp protein G diu tién nay ban diu duoc ky hiéu 1a thu thé Edg (gen biét
hoa té bao mang trong) hodc thu thé gen 1 trong ving tim thit (ventricular zone
gene-1- vzg-1) ma hién nay dugc goi la céc thu thé LPA. Nhom kiéu nguyén thay
nay hién nay bao gdm LPA1/Edg-2/VZG-1, LPA2/Edg-4, va LPA3/Edg-7. Gan day,
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ba thu thé LPA khac, LPA4/p2y9/GPR23, LPA5/GPR92 va LPA6/p2YS5, da dugc
chi ra 13 ¢6 lién quan mat thiét hon vé6i céc thu thé gdy tiét purin chon loc nucleotit
so v6i cac thu thé LPA1-3 kidu nguyén thity. Truc truyén tin hiéu ATX-LPA lién
quan dén rat nhiéu chuc ndng sinh 1y va sinh Iy bénh hoc, bao gdm, vi du, chirc
ning cua hé than kinh, su phat trién mach, chirc nang sinh 1y cua tim mach, sinh
san, chirc nang cua h¢ mién dich, viém man tinh, di cin va tién trién u, X0 hoa cac
co quan cling nhu bénh béo phi va/hodc cc bénh chuyén héa khac nhu bénh dai
thao duong. Do do, khi hoat tinh cila ATX tang va/hodc mirc LPA tang, murc biéu
hién thu thé LPA s& b thay ddi va khi d6, viéc d4p ung véi su thay ddi cia LPA c6
thé s& gop phan vao viéc kich hoat, phat trién va/hodc tao ra rat nhiéu didu kién sinh

ly bénh khac nhau lién quan dén truc truyén tin hiéu ATX/LPA.

Theo sang che€, cac hgp chat cé cong thic (I) hodc cdc mudi hodc cac este
dugc dung cla chiing c6 thé dugc st dung d€ diéu tri hodc phong ngira cac bénh,
cac rbi loan hodc céc tinh trang bénh c6 li€n quan dén hoat tinh cua autotaxin

va/hodc hoat tinh sinh hoc cla axit lysophosphatidic (LPA).

Céac hop chét c¢6 cong thie (I) hodc cac mubdi hodic cac este dugc dung cua
chiing trong séng ché c6 tac dung trc ché hoat tinh autotaxin va do d6, tc ché su san
xuét LPA va diéu bién mirc LPA va viéc truyén tin hidu lién quan. Céc chat tc ché
autotaxin dwgc mo ta trong sang ché hitu ich 1am tac nhan ding dé diéu tri hodc
ngdn nglra cac bénh hodc cic tinh trang bénh trong d6 hoat tinh ATX va/hoic tin
hiéu LPA c6 mit, c6 lién quan dén nguyén nhan hogc bénh ly clia cac bénh néu trén,
hodc theo cach khac, c6 li€én quan dén it nhét mot triéu chiing cua bénh. Truc ATX-
LPA dugc cho la c6 lién quan dén, vi du, qua trinh tao mach, tinh trang viém man
tinh, cdc bénh tu mién, cac bénh xo hda, bénh ung thu va tinh trang di cin va tién
trién cta khéi u, cac tinh trang bénh cia mét, cac tinh trang bénh chuyén hoéa nhu
bénh béo phi va/hodc ddi thdo duong, céc tinh trang bénh nhu & mat hodc cac dang

khéc ciia ching ngira kéo dai cling nhu thai bd manh ghép co quan cip va man tinh.
Ban chit ky thuit ciia sang ché

Muc dich ciia sang ché 13 dé xuét cac hop chét co cong thie (I):
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trong do6:

Rl

Al

1a alkyl, haloalkyl, xycloalkyl dwgc thé, xycloalkylalkyl dugc thé,
phenyl dugc thé, phenylalkyl dugc thé, phenoxyalkyl dugc thé,
phenylalkoxy dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl duoc
thé, phenylalkynyl dugc thé, pyridinyl dugc thé, pyridinylalkyl dugc
thé, pyridinylalkenyl dugc thé, pyridinylalkynyl dugc thé, thiophenyl
duge thé, thiophenylalkyl duoc thé, thiophenylalkenyl dugc thé,
thiophenylalkynyl duoc thé, 2,3-dihydro-1H-isoindol-2-yl duoc thé,
1H-indol-2-yl dugc thé hoic benzofuran-2-yl dugc thé, trong dé
xycloalkyl dugc thé, xycloalkylalkyl dugc thé, phenyl dugc thé,
phenylalkyl dugc thé, phenoxyalkyl dugc thé, phenylalkoxy dugc thé,
phenylxycloalkyl dugc thé, phenylalkenyl dugc thé, phenylalkynyl
dugce thé, pyridinyl dugce thé, pyridinylalkyl dugc thé, pyridinylalkenyl
dugc thé, pyridinylalkynyl dugc thé, thiophenyl dugc thé,
thiophenylalkyl ~ dwgc  thé,  thiophenylalkenyl dugc  thé,
thiophenylalkynyl dugc thé, 2,3-dihydro-1H-isoindol-2-yl dugc thé,
1H-indol-2-yl dugc thé va benzofuran-2-yl duoc thé duge thé bang R3,
R*va R3;

1a -N- hoi#ic -CR’-;

A? 13 -N- hogc -CR8- va it nhat mot trong sd A! va A2 1a -N-;

R2

dugc chon tir cac h¢ vong A, B, C,D,E, F, G, H, I, K va L;
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R? R* va R’ doc 1ap duge chon tir H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, xycloalkyl, xycloalkylalkyl, xycloalkylalkoxy,
xycloalkoxy, xycloalkoxyalkyl, xycloalkylalkoxyalkyl, alkoxy,
alkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkoxyalkoxy,
alkoxyalkoxyalkyl, heteroxycloalkylalkoxy, phenyl, phenyl dwgc
thé, pyridinyl, pyridinyl dugc thé, halogen, hydroxy, xyano,
alkylsulfanyl, haloalkylsulfanyl, xycloalkylsulfanyl, alkylsulfinyl,
haloalkylsulfinyl, xycloalkylsulfinyl, alkylsulfonyl,
haloalkylsulfonyl, xycloalkylsulfonyl, alkylcacbonylamino,
aminosulfonyl dwgc thé, amino dugc thé va aminoalkyl duoc thé,
trong d6 aminosulfonyl dugc thé, amino duge thé va aminoalky]l

dugc thé dugc thé trén nguyén tir nito bing mot dén hai phén tir thé
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doc lap dugc chon tr H, alkyl, xycloalkyl, xycloalkylalkyl,
hydroxyalkyl, alkoxyalkyl, alkylcacbonyl va xycloalkylcacbonyl, va
trong d6 phenyl dugc thé va pyridinyl duoc thé tiy ¥ duogc thé bing
mot dén ba phén ter thé doc lap dugc chon tr alkyl, halogen,

haloalkyl, alkoxy va haloalkoxy;
Ré 13 H, alkyl, haloalkyl ho#c xycloalkyl;
R7 va R® dgc 1ap dugce chon tir H, alkyl, haloalkyl hozc xycloalkyl;

hogic cac mudi dugc dung va cic este cia chung cling nhu céc hop chit c6 cong
thirc I, cac mudi va cac este cua ching dugc dung 1am hoat chét tri liéu, quy trinh
diéu ché cac hop chit nay, cac chét trung gian, dugc pham, thudc chira cac hop chét
néu trén, cac mubi hodc cédc este duge dung cia ching, ciing nhu cac hop chét, céac
mudi hodc céc este néu trén dugc ding dé diéu tri hodc phong ngira céc rdi loan
hodc céc tinh trang bénh c6 li€n quan dén hoat tinh cia ATX va/hodc hoat tinh sinh
hoc ctia axit lysophosphatidic (LPA), cu thé 1a dé diéu tri hodc phong ngtra cac bénh
than, bénh gan, bénh viém, céc bénh vé h¢ than kinh, cac bénh vé hé ho hép, cac
bénh vé mach va tim mach, cadc bénh xo hda, bénh ung thu, cic bénh vé mét, cac
bénh chuyén héa, & mit va cac dang bénh khac cuia chirng nglra man tinh va thai bod
manh ghép co quan cdp va man tinh, va cac hop chét, cac mudi va cac este néu trén
dugc dung dé bao ché thubc dé didu tri hodc phong ngira cdc bénh than, bénh gan,
bénh viém, cac bénh vé hé than kinh, cac bénh v& hé ho hip, cac bénh vé mach va
tim mach, cac bénh xo hda, bénh ung thu, cac bénh v& mét, cac bénh chuyén hoéa, &
mét va cac dang bénh khic cua ching ngira man tinh va dao thai manh ghép co
quan cip va man tinh.
M5 ta chi tiét sang ché

Thuat ngit “alkenyl” chi nhém hydrocacbon mach thang hodc mach nhénh,
héa tri mdt c6 2 dén 7 nguyén tir cacbon c6 it nhit mot lién két doi. Theo cac
phuong 4n cu thé, alkenyl c6 tir 2 dén 4 nguyén tir cacbon c6 it nhat mot lién két doi.
Céc vi du vé alkenyl bao gbm etenyl, propenyl, prop-2-enyl, isopropenyl, n-butenyl

va iso-butenyl. Nhom alkenyl cu thé 1a etenyl.
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Thuéat ngit “alkoxy” chi nhém c6 cong thirc -O-R’, trong d6 R’ 1a nhém alkyl.
Céc vi du vé nhém alkoxy bao gdm metoxy, etoxy, n-propoxy, isopropoxy, n-

butoxy, isobutoxy va tert-butoxy. Nhom alkoxy cu thé bao gdm isopropoxy.

Thuét ngit “alkoxyalkoxy” chi nhém alkoxy trong d6 it nhit mot trong sb cac
nguyén tir hydro ctia nhém alkoxy dugc thay thé bang nhom alkoxy khéc nita. Cac
vi du vé nhém alkoxyalkoxy bao gdm metoxymetoxy, etoxymetoxy, metoxyetoxy,
etoxyetoxy, metoxypropoxy va etoxypropoxy. Cic nhém alkoxyalkoxy cu thé bao

gém metoxymetoxy va metoxyetoxy.

&, 66

Thu4t ngft “alkoxyalkoxyalkyl” chi nhém alkyl trong d6 it nhat mét trong sb
cac nguyén tir hydro ctia nhém alkyl dugc thay thé bing nhom alkoxyalkoxy. Cac vi
du vé& nhom alkoxyalkoxyalkyl bao gdm metoxymetoxymetyl, etoxymetoxymetyl,
metoxyetoxymetyl, etoxyetoxymetyl, metoxypropoxymetyl, etoxypropoxymetyl,
metoxymetoxyetyl, etoxymetoxyetyl, metoxyetoxyetyl, etoxyetoxyetyl,

metoxypropoxyetyl va etoxypropoXyetyl.

Thuat ngit “alkoxyalkyl” chi nhém alkyl trong d6 it nhat mot trong sb céac
nguyén t hydro ciia nhém alkyl dugc thay thé bing nhém alkoxy. Céc nhoém
alkoxyalkyl dugc 18y 1am vi du minh hoa bao gbm metoxymetyl, etoxymetyl,
metoxyetyl, etoxyetyl, metoxypropyl, etoxypropyl va isopropoxymetyl. Nhom

alkoxyalkyl cu thé bao gdm metoxymetyl, metoxyetyl va isopropoxymetyl.

Thuat nglr “alkoxycacbonyl” chi nhém cé cong thire -C(O)-R’, trong d6 R’
12 nhém alkoxy. Céc vi du vé& cac nhém alkoxycacbonyl bao gdm cac nhom c6 cong
thirc -C(0)-R’, trong d6 R’ 12 metoxy hoic etoxy. Nhom alkoxycacbonyl cu thé bao

gbm cac nhém co cong thire -C(O)-R’, trong d6 R’ 1 metoxy.

Thuét ngit “alkoxyhaloalkyl” chi nhém haloalkyl trong d6 it nhit mot trong
sd cac nguyén ti hydro ciia ctia nhém haloalkyl dugc thay thé bing nhom alkoxy.
Céac nhom alkoxyalkyl dwoc 14y lam vi du minh hoa bao gdm metoxytrifloetyl,

etoxytrifloetyl, metoxytriflopropyl va etoxytriflopropyl.

Thuét ngit “alkyl” chi nhém hydrocacbon no, mach thing hodic mach nhanh,
héa tri mot ¢ tir 1 dén 12 nguyén tir cacbon. Theo cic phwong an cu thé, alkyl c6 tir
1 dén 7 nguyén tir cacbon, va theo cac phwong 4n cu thé hon, c6 tir 1 dén 4 nguyén

t cacbon. Céc vi du vé alkyl bao gdm metyl, etyl, propyl, isopropyl, n-butyl, iso-
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butyl, sec-butyl, tert-butyl va pentyl. Cc nhém alkyl cu thé bao gdm metyl, etyl,
propyl va isopropyl. Cac nhom alkyl cu thé hon 14 etyl va isoropyl.

Thuat ngit “alkylcacbonyl” chi nhém c6 cong thirc -C(O)-R’, trong d6 R’ 1a
nhém alkyl. Céc vi du vé cdc nhém alkylcacbonyl bao gdm cdc nhom c6 cong thic
-C(0)-R’, trong d6 R’ 1a metyl ho#c etyl. Cac nhém alkylcacbonyl cu thé bao gdm
cac nhom co6 cong thirc -C(O)-R’, trong d6 R’ 1a metyl.

Thuat ngit “alkylcacbonylamino” chi nhém cé cong thic -NH-C(O)-R’,
trong d6 R’ 1a nhém alkyl. Cac vi du vé cac nhém alkylcacbonylamino bao gbm céc
nhom c¢6 cong thirc -NH-C(O)-R’, trong d6 R’ 1a metyl, etyl, propyl, isopropyl, n-
butyl, iso-butyl, sec-butyl, tert-butyl hodc pentyl. Nhém alkylcacbonylamino cu thé
bao gdm nhém c6 cong thirc -NH-C(O)-R’, trong d6 R’ 1a tert-butyl.

Thuat ngtt “alkylsulfanyl” chi nhém c6 cong thirc -S-R’, trong d6 R’ 1a nhém
alkyl. Cac vi du v& céc nhém alkylsulfanyl bao gdm céc nhém c6 cong thuc
-S-R’, trong d6 R’ 1a metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hoic tert-
butyl. Cac nhém alkylsulfanyl cu thé bao gdm nhém c6 cong thirc -S-R’, trong d6
R’ 1a metyl.

Thuét ngir “alkylsulfinyl” chi nhém cé cong thirc -S(O)-R’, trong d6 R’ 1a
nhém alkyl. Céc vi du vé cac nhém alkylsulfinyl bao gdm cac nhém c6 cong thirc -
S(O)-R’, trong d6 R’ 1a metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hoac tert-
butyl. Cac nhém alkylsulfinyl cu thé bao gdm nhém c6 cong thirc -S(0)-R’, trong
d6 R’ 1a metyl.

Thuat ngit “alkylsulfonyl” chi nhém c6 cong thire -S(0)-R’, trong d6 R’ 1a
nhém alkyl. Cac vi du vé cac nhém alkylsulfonyl bao gdm céc nhém c6 cong thure -
S(O)-R’, trong d6 R’ 1a metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hoic tert-
butyl. Cac nhém alkylsulfonyl cu thé bao gdm nhém cé cong thirc -S(0)2-R’, trong
do R’ 1a metyl.

~, 6

Thuat ngtt “alkylsulfonylamino” chi nhém c6 cong thirc -NH-S(O)2-R’, trong
d6 R’ 12 nhom alkyl. Cac vi du vé cac nhém alkylsulfonylamino bao gdm cac nhém
c6 cong thuc -NH-S(O)-R’, trong d6 R’ la metyl hodc etyl. Cac nhom
alkylsulfonylamino cu thé bao gdbm cac nhém cé cong thirc -NH-S(0),-R’, trong d6

R’ 1a metyl.
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Thuét nglt “amino” chi nhém -NHo.

Thuat ngit “aminoalkyl” chi nhém alkyl trong d6 it nhit mot trong sb cac
nguyén tir hydro clia nhém alkyl dugc thay thé bing nhom amino. Céc vi du vé
aminoalkyl bao gébm aminometyl, aminoetyl, amino-1-metyl-etyl, aminopropyl,

aminometylpropyl va aminopropyl. Cac vi du cy thé 13 aminometyl va haminoetyl.
Thuét ngit “aminosulfonyl” chi nhém -S(O)2-NHa.
Thuit nglt “cacbonyl” chi nhém -C(O)-.
Thuat ngit “carboxy” chi nhém -COOH.
Thuat ngit “xyano” chi nhém -C=N.

Thuit ngit “xycloalkoxy” chi nhém cé cong thirc -O-R’, trong d6 R’ 1a nhém
xycloalkyl. Céc vi du vé nhém xycloalkoxy bao gdm xyclopropoxy, xyclobutoxy,
xyclopentyloxy, xyclohexyloxy, xycloheptyloxy va xyclooctyloxy. Nhoém

xycloalkoxy cu thé 14 xyclopropoxy.

Thuét ngit “xycloalkoxyalkyl” chi nhém alkyl trong d6 it nhit mot trong s
céc nguyén tir hydro ciia nhém alkyl dugc thay thé bang nhém xycloalkoxy. Cac vi
du v& cac nhém xycloalkoxyalkyl bao gdm xyclopropoxymetyl, xyclopropoxyetyl,
xyclobutoxymetyl, xyclobutoxyetyl, xyclopentyloxymetyl, xyclopentyloxyetyl,
xyclohexyloxymetyl, xyclohexyloxyetyl, xycloheptyloxymetyl, xycloheptyloxyetyl,

xyclooctyloxymetyl va xyclooctyloxyetyl.

Thuat ngit “xycloalkyl” chi nhém hydrocacbon mot vong hodc hai vong, no,
hoa tri mdt c6 tir 3 dén 10 nguyén tir cacbon trong vong. Theo céc phuong an cu thé,
xycloalkyl chi nhém hydrocacbon mdt vong, no, héa tri mot c6 tir 3 dén 8 nguyén
tir cacbon trong vong. Hai vong c6 nghia 1a hé vong bao gdm hai vong cabon no,
thudng c6 hai nguyén tir cacbon. Céc vi du vé xycloalkyl mét vong 1a xyclopropyl,
xyclobutanyl, xyclopentyl, xyclohexyl hodc xycloheptyl. Cac vi du vé xycloalkyl
hai vong la bixyclo[2.2.1]heptanyl hodc bixyclo[2.2.2]octanyl. Céic nhdém
xycloalkyl mét vong cu thé 13 xyclopropyl, xyclobutanyl, xyclopentyl va
xyclohexyl. Nhom xycloalkyl mét vong cu thé 1a xyclopropyl.

Thuat ngit “xycloalkylalkoxy” chi nhém alkoxy trong d6 it nhat mot trong sé

cac nguyén tir hydro clia nhém alkoxy dugc thay thé biang nhém xycloalkyl. Céc vi
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du vé& xycloalkylalkoxy bao gdbm  xyclopropylmetoxy, xyclobutylmetoxy,

xyclopentylmetoxy, xyclohexylmetoxy, xycloheptylmetoxy va xyclooctylmetoxy.
Thudt ngir “xycloalkylalkoxyalkyl” chi nhém alkyl trong d6 it nhdt mot trong

sO cac nguyén tir hydro ctia nhém alkyl duoc thay thé bang nhém xycloalkylalkoxy.

Cac vi du vé xycloalkylalkoxyalkyl bao gdm xyclopropylmetoxymetyl,

xyclopropylmetoxyetyl, xyclobutylmetoxymetyl, xyclobutylmetoxyetyl,
xyclopentylmetoxyetyl, xyclopentylmetoxyetyl, xyclohexylmetoxymetyl,
xyclohexylmetoxyetyl, xycloheptylmetoxymetyl, xycloheptylmetoxyetyl,

xyclooctylmetoxymetyl va xyclooctylmetoxyetyl.

Thuét ngit “xycloalkylalkyl” chi nhém alkyl trong d6 it nhat mot trong s céc
nguyén tir hydro ctia nhém alkyl duogc thay thé bang nhom xycloalkyl. Cac vi du vé
xycloalkylalkyl bao gbm xyclopropylmetyl, xyclopropyletyl, xyclopropylbutyl,
xyclobutylpropyl,  2-xyclopropylbutyl,  xyclopentylbutyl,  xyclohexylmetyl,
xyclohexyletyl, bixyclo[4.1.0]heptanylmetyl, bixyclo[4.1.0]heptanyletyl,
bixyclo[2.2.2] octanylmetyl, bixyclo[2.2.2]octanyletyl, adamentanylmetyl va
adamantanyletyl. Cac vi du cu thé vé xycloalkylalkyl la xyclohexylmetyl,
xyclohexyletyl,  bixyclo[4.1.0]  heptanylmetyl,  bixyclo[4.1.0]heptanyletyl,
bixyclo[2.2.2]octanylmetyl, bixyclo[2.2.2] octanyletyl, adamentanylmetyl va
adamantanyletyl. Cac vi du cu thé khic xycloalkylalkyl 1a xyclohexylmetyl,
xyclohexyletyl, bixyclo[4.1.0]heptanylmetyl, bixyclo[2.2.2]octanylnietyl,

adamentanylmetyl va adamantanyletyl.

Thuét ngt “xycloalkylcacbonyl” c6 cong thitc -C(O)-R’, trong d6 R’ 1a
nhém xycloalkyl. Cac vi du vé cac nhém xycloalkylcacbonyl bao gdm cac nhém c6
cong thuc -C(0O)-R’, trong d6 R’ 14 xyclopropyl.

~, 66

Thuét ngit “xycloalkylsulfanyl” chi nhém c6 cong thitc -S-R’, trong d6 R’ 1a
nhém xycloalkyl. Cac vi du vé& cac nhém xycloalkylsulfanyl bao gdm céc nhém c6

cdng thic -S-R’, trong d6 R’ 1a xyclopropyl.

Thuat ngit “xycloalkylsulfiny]l” chi nhém c6 cong thire -S(O)-R’, trong d6 R’
1a nhém xycloalkyl. Cac vi du vé cac nhém xycloalkylsulfinyl bao gdm céc nhém

c6 cong thure -S(O)-R’, trong d6 R’ 1a xyclopropyl.
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Thuét nglt “xycloalkylsulfonyl” chi nhém c6 cong thirc -S(0)2-R’, trong dé
R’ 12 nhém xycloalkyl. Cac vi du vé cdc nhém xycloalkylsulfonyl bao gdm céac

nhom c6 cong thic -S(0),-R’, trong d6 R’ 1a xyclopropyl.

Thuat ngit “haloalkoxy” chi nhém alkoxy trong dé it nhat mot trong s cac
nguyén tir hydro ctia nhém alkoxy dugc thay thé bing cac nguyén tir halogen giéng
nhau hodc khac nhau. Thuat ngit “perhaloalkoxy” chi nhém alkoxy trong d6 tit ca
céc nguyén t& hydro clia nhém alkoxy dugc thay thé bang cac nguyén tir halogen
gibng nhau hoic khic nhau. Cac vi du v& haloalkoxy bao gdm flometoxy,
diflometoxy, triflometoxy, trifloetoxy, triflometyletoxy, triflodimetyletoxy va

pentafloetoxy. Nhém haloalkoxy cu thé 13 triflometoxy.

Thuét ngit “haloalkyl” chi nhém alkyl trong d6 it nhit mot trong sé céc
nguyén tt hydro ctia nhém alkyl dugc thay thé bing cac nguyén ti halogen gibng
nhau hogc khac nhau. Thut ngit “perhaloalkyl” chi nhom alkyl trong d6 tit ca céac
nguyén ti hydro ciia nhém alkyl dugc thay thé bang cic nguyén tir halogen gidng
nhau hodc khac nhau. Céc vi du v& haloalkyl bao gdm flometyl, diflometyl,
triflometyl, trifloetyl, triflometyletyl va pentafloetyl. Nhém haloalkyl cu thé 1a
triflometyl.

Thuét ngt “haloalkylsulfanyl” chi nhém cé cong thirc -S-R’, trong d6 R’ 1a
12 nhém haloalkyl. Cac vi du vé cac nhém haloalkylsulfanyl bao gdm céc nhém ¢
cong thire -S-R’, trong d6 R’ 1a triflometyl.

Thuat ngit “haloalkylsulfiny]l” chi nhom cé cong thitc -S(0)-R’, trong d6 R’
12 a haloalkyl nhém. Cac vi du vé& cac nhém haloalkylsulfinyl bao gdm c4c nhom ¢6
cdng thic -S(O)-R’, trong d6 R’ 1a triflometyl.

Thuét ngir “haloalkylsulfonyl” chi nhém c6 cong thirc -S(0)2-R’, trong d6 R’
1a a haloalkyl nhém. Céc vi du vé& cac nhém haloalkylsulfonyl bao gbm céc nhém
c6 cong thirc -S(0)2-R’, trong d6 R’ 1a triflometyl.

Thuét ngit “halogen” va “halo” dwgc sit dung thay thé nhau & ddy va chi flo,

clo, brom, hodc iot. Halogen cu thé 1a flo.

Thuét ngit “heteroxycloalkyl” chi hé vong mdt vong hodc hai vong, no hodc

chua no mét phan, héa tri moét c6 4 dén 9 nguyén tir trong vong, chira 1, 2 hodc 3 di
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nguyén tr dugc chon tir N, O va S, cac nguyén tir trong vong con lai 1a cacbon. Hai
vong ¢ nghia 14 bao gdbm hai vong thudng c6 hai nguyén tir trong vong, tirc 14 ciu
tach hai vong hodc 14 lién két hon hodc mach c6 mot hoic hai nguyén tir trong vong.
Céc vi du vé heteroxycloalkyl no, mot vong la 4,5-dihydro-oxazolyl, oxetanyl,
azetidinyl, pyrolidinyl, 2-oxo-pyrolidin-3-yl, tetrahydrofuranyl, tetrahydro-thienyl,
pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, piperidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, morpholinyl,
thiomorpholinyl, 1,1-dioxo-thiomorpholin-4-yl, azepanyl, diazepanyl,
homopiperazinyl, hoic oxazepanyl. Cic vi du vé heteroxycloalkyl no, hai vong 14 8-
aza-bixyclo[3.2.1]octyl, quinuclidinyl, 8-oxa-3-aza-bixyclo[3.2.1]octyl, 9-aza-
bixyclo[3.3.1]nonyl,  3-oxa-9-aza-bixyclo[3.3.1]nonyl, = hodc  3-thia-9-aza-
bixyclo[3.3.1Jnonyl. Cac vi du vé& heteroxycloalkyl chua no mot phin 1a
dihydrofuryl, imidazolinyl, dihydro-oxazolyl, tetrahydro-pyridinyl, hodc
dihydropyranyl. Vi du cu thé vé& cac nhém heteroxycloalkyl 1a tetrahydropyranyl.

Thuét ngit “heteroxycloalkylalkoxy” chi nhém alkoxy trong d6 it nhit mot
trong sb cic nguyén tir hydro ctia nhom alkoxy dugc thay thé bing nhém
heteroxycloalkyl. Cic vi du vé& heteroxycloalkylalkoxy bao gdm
tetrahydropyranylmetoxy, tetrahydrofuranylmetoxy, oxetanylmetoxy,
tetrahydropyranyletoxy, tetrahydrofuranyletoxy va oxetanyletoxy.
Heteroxycloalkylalkoxy cu thé 13 tetrahydropyranylmetoxy.

Thuat nglt “hydroxy” chi nhém -OH.

Thuat ngit “hydroxyalkyl” chi nhém alkyl trong d6 it nhat mot trong sb cac
nguyén tir hydro cia nhém alkyl duge thay thé bing nhém hydroxy. Céc vi du vé
hydroxyalkyl bao gdm hydroxymetyl, hydroxyetyl, hydroxy-1-metyl-etyl,
hydroxypropyl, hydroxymetylpropyl va dihydroxypropyl. Céc vi du cu thé la
hydroxymetyl va hydroxyetyl.

Thuat ngit “hydroxyhaloalkyl” chi nhém haloalkyl trong d6 it nhit mét trong
sb cac nguyén tir hydro cta ctia nhom haloalkyl duge thay thé bing nhém hydroxy.
Céc nhom hydroxyhaloalkyl minh hoa bao gdm hydroxytrifloetyl va
hydroxytriflopropyl. Cac nhém hydroxyhaloalkyl cu thé bao gdm hydroxytrifloetyl.

-12-



24580

Thuét ngit “naphtylalkenyl” chi nhém alkenyl trong d6 it nhit mét trong s6
cac nguyén tir hydro ciia nhém alkenyl dugc thay thé bang naphtynaphtyl. Nhom
naphtylalkenyl cu thé 1a naphytyletenyl.

Thuat ngit “naphtylalkyl” chi nhém alkyl trong d6 it nhit mét trong sb cac
nguyén ti hydro ctia nhém alkyl dwgc thay thé bing naphtyl. Céc nhém
naphtylalkyl cu thé 12 naphtylmetyl, naphtyletyl va naphtylpropyl.

Thuét ngir “naphtyloxyalkyl” chi nhém alkyl trong d6 it nhit mét trong sé
cac nguyén tit hydro clia nhém alkyl dugc thay thé bing nhoém naphtyloxy. Cac
nhém naphtyloxyalkyl minh hoa bao gdm naphtyloxymetyl, naphtyloxyetyl va
naphtyloxypropyl.

Thuat ngit “phenoxy” chi nhém c6 cong thirc -O-R’, trong d6 R’ 1a phenyl.

Thuat ngit “phenoxyalkyl” chi nhém alkyl trong d6 it nhit mét trong sé cac
nguyén tir hydro ctia nhom alkyl dugc thay thé bing nhém phenoxy. Cac nhém
phenoxyalkyl minh hoa bao gdm phenoxymetyl, phenoxyetyl va phenoxypropyl.
Nhoém alkoxyalkyl cu thé 1a phenoxymetyl.

Thuét ngit “phenylalkenyl” chi nhém alkenyl trong d6 it nhit mét trong sé
cdc nguyén ti hydro ctia nhém alkenyl dwgc thay thé bing phenyl. Nhém
phenylalkenyl cu thé 1 phenyletenyl.

Thuét ngit “phenylalkoxy” chi nhém alkoxy trong d6 it nhat mot trong sb cac
nguyén tt hydro ctia nhém alkoxy duge thay thé bang nhém phenyl. Céc vi du vé
phenylalkoxy bao gdm phenylmetoxy, phenyletoxy va phenylpropoxy.
Phenylalkoxy cu thé 1a phenylmetoxy.

Thuét ngit “phenylalkyl” chi nhém alkyl trong d6 it nhit mot trong s cac
nguyén tit hydro ctia nhém alkyl dugc thay thé bang phenyl. Cac nhém phenylalkyl
cu thé 13 benzyl, phenetyl va phenylpropyl. Cac nhém phenylalkyl cu thé hon 1a
benzyl va phenetyl. Ngoai ra, nhém phenylalkyl cu thé 1a phenetyl.

Thuat ngit “phenylalkynyl” chi nhém alkynyl trong d6 it nhat mot trong sb
cic nguyén tir hydro ctia nhém alkynyl dugc thay thé bang phenyl. Nhom
phenylalkynyl cu thé 1a phenyletynyl.
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Thuat ngit “phenylcyloalkyl” chi nhém xycloalkyl trong d6 it nhit mot trong
s6 cac nguyén tir hydro ctia nhém xycloalkyl d duoc thay ddi bing phenyl. Nhom

phenylxycloalkyl cu thé 13 phenylxyclopropyl.

Thuat ngit “pyridinylalkenyl” chi nhém alkenyl trong d6 it nhit mot trong sb
cac nguyén t hydro ciia nhém alkenyl dugc thay thé bang pyridinyl. Nhom
pyridinylalkenyl cu thé 13 pyridinyletenyl.

Thuat ngit “pyridinylalkyl” chi nhém alkyl trong d6 it nhit mot trong s céac
nguyén tt hydro ctia nhém alkyl dugc thay thé bing pyridinyl. Cac nhém
pyridinylalkyl cu thé 13 pyridinylmetyl, pyridinyletyl va pyridinylpropyl. Cu thé
hon, nhom pyridinylalkyl 1a pyridinyl etyl.

Thuat ngit “pyridinylalkynyl” chi nhém alkynyl trong d6 it nhat mét trong s
cac nguyén tir hydro ctia nhém alkynyl dugc thay thé bing pyridinyl. Nhém
pyridinylalkynyl cu thé 14 pyridinyl etynyl.

Thuat ngit “thiophenylalkenyl” chi nhém alkenyl trong d6 it nhit mot trong
s6 cac nguyén tir hydro ctia nhém alkenyl dugc thay thé bing thiophenyl. Nhém
thiophenylalkenyl cu thé 14 thiophenyletenyl.

Thuat ngit “thiophenylalkyl” chi nhém alkyl trong d6 it nhat mot trong sb
céc nguyén tir hydro ctia nhém alkyl dwgc thay thé bing thiophenyl. C4c nhém
thiophenylalkyl cu thé 1a thiophenylmetyl, thiophenyletyl va thiophenylpropyl. Cu
thé hon, nhom thiophenylalkyl 13 thiophenylmetyl.

Thuat ngit “thiophenylalkynyl” chi nhém alkynyl trong d6 it nhat mot trong
s6 cac nguyén tir hydro ctia nhom alkynyl dugc thay thé bang thiophenyl. Nhom
thiophenylalkynyl cu thé 1a thiophenyletynyl.

Thuét ngit "cac mudi duge dung” dé cip dén cac mubi ma giir dwoc hidu qua
sinh hoc va céc dic tinh clia céc bazo tu do hodc céc axit tu do, ma khong phai dic
tinh sinh hoc hodic diic tinh mong muén khéac. Céc mudi dugc tao thanh véi céc axit
vO co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric
va cac axit tuong tu, cu thé 1a axit clohydric, va céc axit hitu co nhu axit axetic, axit
propionic, axit glycolic, axit pyruvic, axit oxalic, axit maleic, axit malonic, axit

suxinic, axit fumaric, axit tartric, axit Xitric, axit benzoic, axit xinnamic, axit
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mandelic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic, axit salixylic,
N-axetylxystein va axit twong tu. Ngoai ra, cdc mubi ndy c6 thé dwgc didu ché bang
cach bd sung bazo vd co hodic bazo hitu co vao axit tu do. Cac mubi thu duoc tur
bazo v6 co bao gdm, nhung khéng giéi han &, cdc mubi natri, kali, lithi, amoni,
canxi, magie va céac mubi tuwong tu. Cac mubi thu dugc tir cac bazo hitu co bao gbm,
nhung khoéng giéi han &, cic mudi ciia cac amin bac mot, bac hai, va bac ba, cac
amin duoc thé bao gdm cac amin dugc thé co trong ty nhién, cdc amin vong va
nhya trao ddi ion bazo, nhu cic nhya isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin,
polyimin va cac nhya tuong tu. Cac mudi dugc dung cu thé cta cac hop chéit co6
cong thire (I) 1 cac mubi hydroclorua, cic mudi cia axit metansulfonic va cac mudi

cua axit xitric.

"Cac este dugc dung" c6 nghia 1a cac hop chit ¢ cong thire chung (I) ¢6 thé
dugc din xuét & cdc nhém chirc dé tao ra cac din xuit ma c6 kha ning chuyén héa
nguoc thanh céc hop chit gbc in vivo. Cac vi du vé cac hop chét nay bao gdm cac
dan xuét este d& bj chuyén héa va c6 thé chip nhan v& mat sinh 1y, nhu cac este
metoxymetyl, cic este metylthiometyl va cac este pivaloyloxymetyl. Ngoai ra, cac
tuong dwong c6 thé chip nhan vé mit sinh 1y bét ky cua cac hop chét c6 cong thuc
chung (I), twong tu véi cac este d& bi chuyén hoa, ma c6 kha ning tao ra cac hop

chat goc ¢6 cong thic chung (I) in vivo, cling nam trong pham vi ciia sang ché nay.

Thuat ngit “nhém bao vé&” (PG) chi nhém c6 hoat dong phong bé chon loc
céc vi tri phan g trong hop chit da chure sao cho phan g hoéa hoc c6 thé dién ra
mot cach chon loc tai cac vi tri phan tng khic khong dugc bao vé véi nghia thuong
gén vdi nod trong hoa hoc tong hgp. Cac nhom bao vé c6 thé duge loai bo vao thoi
diém thich hgp. Cac nhém bao v€ duoc léy lam vi du minh hoa 1a cdc nhém bao vé
amino, cdc nhdm bao v¢ carboxy hodc cdc nhém bao v€ hydroxy. Cac nhom béo vé
cu thé 13 céc nhém tert-butoxycacbonyl (Boc), benzyloxycacbonyl (Cbz hodc Z),
fluorenylmetoxycacbonyl (Fmoc) va benzyl (Bn). Cac nhém bao vé cu thé khac 1a
cac nhom tert-butoxycacbonyl (Boc) va fluorenylmetoxycacbonyl (Fmoc). Nhom

bao vé cu thé hon 14 nhém tert-butoxycacbonyl (Boc).

Chir viét tat uM nghia la microMol va twong duong véi ky hiéu pM.
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Chir viét tit uL nghia 1a microlit va twong dwong véi ky hiéu uL.
Chir viét tit ug nghia ]a microgam va twong duong vé6i ky hidu ug.

Céc hop chét ¢6 cong thire (I) c6 thé chira mot s6 tm khong déi xing va c6
thé c6 mit & dang chit ddng phan dbi anh tinh khiét quang hoc, hdn hop clia céc
chit déng phan ddi anh vi du nhu cic raxemat, cac chét ddng phan dbi quang tinh
khiét quang hoc, cic hdn hgp ctia cac chit ddng phan khong di quang, cac raxemat
ctia chit ddng phan khong dbi quang hodc cic hdn hop cua cac raxemat cia chat

ddng phan khong dbi quang.

Theo quy wéc Cahn-Ingold-Prelog, nguyén tir cacbon khong d6i xtng c6 thé
¢6 cAu hinh “R” hoic “S”.

Ngoai ra, mot phuong 4n ctia sang ché dé xuét cac hop chét co cong thirc (1)
nhu dugc mo ta & day va cac mubi dugc dung hodc céc este cua chung, cu thé 1a cac
hop chét co cong thue (I) nhu duge mo ta & day va cac mubi dugc dung cta ching,

cu thé hon 1 cac hop chit co cong thire (I) nhu duge mé ta & day.

Phuong 4n khéc ctia sang ché dé xuét cac hop chét c6 cong thire (I) nhu dugce

md ta ¢ day, trong do

R! 1a alkyl, haloalkyl, xycloalkyl dugc thé, xycloalkylalkyl dugc thé,
phenyl dugc thé, phenylalkyl dwgc thé, phenoxyalkyl dugc thé,
phenylalkoxy dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl duoc
thé, phenylalkynyl dugc thé, pyridinyl duoc thé, pyridinylalkyl duoc
thé, pyridinylalkenyl dwoc thé, pyridinylalkynyl dugc thé, thiophenyl
dugc thé, thiophenylalkyl dugc thé, thiophenylalkenyl dugc thé,
thiophenylalkynyl dwgc thé, 2,3-dihydro-1H-isoindol-2-yl dugc thé,
1H-indol-2-yl dugc thé hodc benzofuran-2-yl duogc thé, trong 46
xycloalkyl dugc thé, xycloalkylalkyl duoc thé, phenyl dugc thé,
phenylalkyl dugc thé, phenoxyalkyl duoc thé, phenylalkoxy dugc thé,
phenylxycloalkyl dwoc thé, phenylalkenyl dugc thé, phenylalkynyl
dugc thé, pyridinyl duoc thé, pyridinylalkyl dugc thé, pyridinylalkenyl
dugc thé, pyridinylalkynyl dugc thé, thiophenyl dugc thé,
thiophenylalkyl ~ dwgc  thé,  thiophenylalkenyl dwoc  thé,
thiophenylalkynyl dwgc thé, 2,3-dihydro-1H-isoindol-2-yl dugc thé,
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1H-indol-2-yl dugc thé va benzofuran-2-yl duge thé dugc thé bing R3,
R*vaR’;

A! 13 -N- hoic -CR’-;

A? 13 -N- hoic -CR3- va it nhat mot trong s6 A! va A2 13 -N-;

R? dugc chon tir cac hé vong A, B, C,D,E,F, G, H, I, K va L.

R3, R* va R’ doc 14p duogc chon tir H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, xycloalkyl, xycloalkylalkyl, xycloalkylalkoxy,
xycloalkoxy, xycloalkoxyalkyl, xycloalkylalkoxyalkyl, alkoxy,
alkoxyalkyl, haloalkoxy, alkoxyhaloalkyl, alkoxyalkoxy,
alkoxyalkoxyalkyl, phenyl, phenyl dugc thé, pyridinyl, pyridinyl dwgc
thé, halogen, hydroxy, xyano, alkylsulfanyl, haloalkylsulfanyl,
xycloalkylsulfanyl, alkylsulfinyl, haloalkylsulfinyl, xycloalkylsulfinyl,
alkylsulfonyl, haloalkylsulfonyl, xycloalkylsulfonyl,
alkylcacbonylamino, aminosulfonyl dugc thé, amino dugc thé va
aminoalkyl dugc thé, trong d6 aminosulfonyl dugc thé, amino dugc thé
va aminoalkyl duoc thé duoc thé trén nguyén tir nito bang mot dén hai
phén tir thé doc 14p duoc chon tir H, alkyl, xycloalkyl, xycloalkylalkyl,
hydroxyalkyl, alkoxyalkyl, alkylcacbonyl va xycloalkylcacbonyl, va
trong d6 phenyl duge thé va pyridinyl dugc thé tiry ¥ dugc thé bang mot
dén ba phin tir thé doc lap dugc chon tir alkyl, halogen, haloalkyl,

alkoxy va haloalkoxy;
R® 1a H, alkyl, haloalkyl hodc xycloalkyl;
R7 va R® doc 14p dugc chon tir H, alkyl, haloalkyl hodc xycloalkyl;
hodc cac mudi duge dung.

Phuong an khéc ctia sang ché d& xuét cac hop chét ¢6 cong thire (I) nhu duge
md ta & déy, trong d6 R! 1a phenylalkyl dwoc thé, phenoxyalkyl duge thé hodc
phenylalkoxy dugc thé, trong d6 phenylalkyl dugc thé, phenoxyalkyl dugc thé va
phenylalkoxy duoc thé dugc thé bang R?, R* va R’

Mot phuong 4n cu thé clia sang ché dé xuit cac hop chit co cong thuc (I)

nhu dugc md ta & déy, trong d6 R! 13 phenoxyalkyl dugc thé hodc phenylalkoxy
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duoc thé, trong d6 phenoxyalkyl dugc thé va phenylalkoxy duge thé dugc thé bang
R3,R*vaR’,
Theo mdt phuong 4n cu thé khéac, sang ché dé xuét cac hop chit c6 cong thirc

(I) nhu duwgc mo ta & day, trong d6 R! 1a phenylalkoxy duoc thé bang R3, R* va R5.

Sang ché con dé xuét cac hop chét c6 cong thirc (I) nhu duge mo ta & day,

trong d6 R? dugc chon tir cac hé vong A va O.

Mot phuong 4n cy thé cta sang ché d& xuét cac hop chét c6 cong thirc @

nhu dugc md ta & dy, trong d6 R? 1a hé vong A va c6 cong thic (Ia).

(Ia)

Mot phuong 4n khéc clia séng ché dé xuét cac hop chit c6 cong thirc (D) nhu

duoc mo ta & day, trong d6 A! 1a -N- va A? 1a -N- hoiic -CR3-.

Mot phuong 4n khac nita ctia sang ché d& xut cac hop chét c6 cdng thie (I)
nhu dugc md ta & ddy, trong d6 R%, R* va R3 doc 1ap duoc chon tir H, alkyl,
xycloalkyl,  heteroxycloalkylalkoxy,  haloalkoxy, halogen, xyano va

alkylcacbonylamino.

Mot phuong 4n cu thé clia sang ché d& xuét cac hop chét co cong thuc (I)
nhu dugc md ta ¢ ddy, trong d6 R3, R* va R’ doc 1ap dwgc chon tir H, alkyl,
xycloalkyl, haloalkoxy, halogen, xyano va alkylcacbonylamino.

Mot phuong 4n cu thé khac nita cta sang ché dé xuét cic hop chit c6 cong
thie (I) nhu duge mo ta & déy, trong do R® 1a heteroxycloalkyl alkoxy, haloalkoxy
hodc xyano.

Mot phurong 4n cu thé khac cta sang ché dé xuét cac hop chit c6 cong thire
(I) nhu duge mo ta & ddy, trong d6 R? 1a haloalkoxy hodc xyano.

Mot phuong an cu thé khac nita ciia sang ché dé xult cac hop chét co cong

thirc (I) nhu duge mo ta & day, trong d6 R* 1a H, alkyl, xycloalkyl ho#ic halogen.

-18-



24580

Mot phuong 4n cu thé khac ciia sang ché dé xuét cac hop chét co cong thirc

(I) nhu dugc mo ta & day, trong d6 R* 1a H, alkyl ho#c halogen.

Ngoai ra, mot phuong 4n ctia sang ché dé xuat cac hop chét c6 cong thic D

nhu duoc mo ta & diy, trong d6 R’ 1a H.

Phuong 4n khéc ciia sang ché @& xuét cac hop chét c¢6 cong thirc (I) nhu duoc

mo ta & day, trong d6 R7 1a H.

Phuong 4n khac cia sang ché dé xuét cac hop chit c6 cong thire (I) nhu dugc

md ta & day, trong d6 R® 1a H.

Mot phuong 4n cu thé hon cia sdng ché dé xuét cac hop chét co cong thic

(I) nhu duge md ta & day, trong d6
R! 1a phenylalkoxy dugc thé dugc thé bing R3, R va RS;
Al 1a-N-;
A? 13 -N- hoic -CR3-;
R? 1ahé vong A.
R?  la haloalkoxy ho#c xyano;
R* 1a H hodc halogen;
R’ 1aH;
R¥1a H;
hodic cac mudi dugc dung.
Céc vi du cu thé vé cac hop chit ¢6 cong thirc (I) nhu duge md ta & day duoc
chon tir
Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[1,5-d][1,4]diazepin-6-carboxylat;
Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydroimidazo[ 1,2-d][1,4]diazepin-7-carboxylat;
[3-Flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][1,4]diazepin-6-

carboxylat;
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2-Flo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-

carboxylat;

[4-(Triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][1,4]diazepin-6-carboxylat;

4-Xyanobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;

4-Xyano-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;

4-Xyano-2-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-carboxylat;

(4-Xyano-2-propan-2-ylphenyl)metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
carboxylat;

[4-Xyano-2-(2,2-dimetylpropanoylamino)phenyl]metyl 2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-
d][1,4]diazepin-6-carboxylat;

[4-(Triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-
carboxylat;

[4-Xyano-2-(2,2-dimetylpropanoylamino)phenylmetyl 2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-
[1,2,4]triazolo[1,5-d][1,4]diazepin-7-carboxylat;
[4-(Triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydroimidazo[ 1,2-d][ 1,4]diazepin-7-carboxylat;
1-[2-(1,4,6,7-Tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[1,5-d][1,4]diazepin-6-yl1]-3-[4-
(triflometoxy)phenyl]propan-1-on;
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3-Xyclopropyl-4-(2-oxo0-2-(2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
yl)etoxy)benzonitril;
3-Etyl-4-(2-o0x0-2-(2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
yl)etoxy)benzonitril;
3-tert-Butyl-4-[2-0x0-2-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4 ]diazepin-6-
yl]etoxy]benzonitril;

va cac muoi dugc dung cua nd.

Tuong tw, cac vi du cu thé khac v& cic hop chét ¢6 cong thuc (I) nhu duoc

mo td & day dugce chon tir
3-[3-flo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
yl]propan-1-on;
3-(4-metoxyphenyl)-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][1,4]diazepin-6-yl]propan-1-on;
1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydro-[1,2,4]triazolo[1,5-d][ 1,4]diazepin-7-y1]-3-[4-
(triflometoxy)phenyl]propan-1-on;
3-[3-flo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-
7-yl]propan-1-on;
3-[3-clo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
yl]propan-1-on;
3-[3-clo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[ 1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-
7-yl]propan-1-on;
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(6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinoyl)-
5,6,7,8-tetrahydro-4H-pyrazolo[1,5-d][ 1,4 ]diazepin-2-y1)(6,7-dihydro-1H-
[1,2,3]triazolo [4,5-c]pyridin-5(4H)-yl)metanon;
(E)-3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
yl]prop-2-en-1-on;
3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c|pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
yl]propan-1-on;

4-metoxybenzyl 2-(4,5,6,7-tetrahydro-1H-[ 1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-carboxylat;
4-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-carboxylat;
3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3 Jtriazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5SH)-carboxylat;
(3,4-diflophenyl)metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4 ]diazepin-6-carboxylat;
4-(diflometoxy)-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;

3-flo-4-metoxybenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-metoxy-2-metylbenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;

4-xyclopropylbenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5SH)-carboxylat;
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[2-flo-4-(triflometoxy)phenyl|metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-
7-carboxylat;

[3-flo-4-(triflometoxy)phenyl|metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[ 1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-
7-carboxylat;

3-clo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;

2-metoxy-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-
d][1,4]diazepin-6(5H)-carboxylat;

2-metyl-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[ 1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;

4-(2,2,2-trifloetoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;

[3-clo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-
7-carboxylat;

[3-clo-4-(triflometoxy)phenyl|metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydroimidazo[ 1,2-d][1,4]diazepin-7-

carboxylat;

3-flo-4-(triflometoxy)benzyl 2-((3aR,7aR)-2-oxooctahydrooxazolo[5,4-
c]pyridin-5-cacbonyl)-8,9-dihydro-5H-[1,2,4]triazolo[ 1,5-d][1,4]diazepin-
7(6H)-carboxylat;

va cac muoi dugc dung ctia nd.

Ngoai ra
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3-Flo-4-(Triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[ 1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;

[4-(Triflometoxy)phenylmetyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-¢]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4 ]diazepin-6-carboxylat;
[4-(Triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-
carboxylat;

[4-(Triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydroimidazo[1,2-d][1,4]diazepin-7-carboxylat;
3-tert-Butyl-4-[2-0x0-2-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-
yl]etoxy]benzonitril;

va cac muoi dugc dung cia nd.

Tuong tw, cac vi du cu thé khac vé cac hop chét c6 cOng thic (I) nhu duogc
md t& & day dugc chon tir:
(6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinoyl)-
5,6,7,8-tetrahydro-4H-pyrazolo[1,5-d][ 1,4 ]diazepin-2-yl)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon,;
(E)-3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
yl]prop-2-en-1-on;
4-(diflometoxy)-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-
carboxylat;
[3-flo-4-(triflometoxy)phenylmetyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-

7-carboxylat;
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3-clo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-

carboxylat;

2-metyl-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-

carboxylat;

[3-clo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[1,5-d][ 1,4]diazepin-

7-carboxylat;

[3-clo-4-(triflometoxy)phenyl|metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydroimidazo[1,2-d][1,4]diazepin-7-

carboxylat;

Quy trinh diu ché cac hop chét c6 cong thirc (I) nhu duge mé ta & day ciing

1a mdt muc dich cua sang ché.

Viéc diéu ché cac hop chét c6 cong thire (I) cia sang ché c6 thé dugc thyuc
hién theo phuong phap tong hop 1an luot hoic ddng thdi. Quy trinh tdng hop theo
sang ché dugc thé hién trong cac so dd chung sau day. Cac k¥ ning can thiét dé tién
hanh c4c phan tng va tinh ché céc san phim tao ra da dugc nguoi co trinh do trong
linh vuc biét. Trong truong hop hdn hop cia chit déng phan dbi anh hogc chét dong
phan khéng ddi quang dugc tao ra trong phan tmg thi cac chét ddng phan dbi anh
hoidc céc chit dong phan khong dbi quang nay c6 thé duoc tach ra bang cic phuong
phép duge md ta & day hodc da dugc nguoi cé trinh dd trong linh vuc biét vi du nhu
sdc ky hodc két tinh (khéng ddi xing). Cac phan tir thé va cac chi sb duge st dung

cho céc quy trinh néu trong badn md ta c6 y nghia nhu néu & day.

Phan md ta chung ctia sang ché dugc néu trong phan dudi day va duge mé ta
trong céc hinh v& Fig.1 - Fig 4. Pé thu dugc cac hop chéit c6 cong thirc (1), axit
carboxylic hai vong dugc bao vé thich hop 1A duge xir Iy bang amin bac hai dang
vong thich hop 1B ¢6 mit chét thir két hop thich hop nhe EDC HCI, CDI, HATU
hoiic chit thir két hop peptit khac bat ky trong dung mai thich hgp nhu DMF, THF,
CH3CN hodc dung mdi twong tu & nhiét do nim trong khoéng tir -20°C dén 100°C

dé tao ra amit 1C dugc bao vé. Trong budc tiép theo, ty thudc vao ban chit coa
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nhém bao vé PGy, cac phuong phap loai bao v¢ khac nhau da dugc chuyén gia trong
linh vuc biét c6 thé duoc st dung dé tao ra céc chét trung gian 1D c6 nhém PG da
loai bo. Vi du, nhém bao vé BOC c6 thé duge loai bo bang cach xir Iy bing céc axit
hitu co hodc cac axit chira nuéc hodc cac phuong phéap da biét khac, trong khi nhém

Z thudng dugc loai bd bang cach hydro hoa.

Fig. 1:
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Chét trung gian 1D c6 thé dwgc xir ly bing ruou 1E, trong d6 Ra 1a
phenylalkyl dugc thé, nho d6 hop chét 1E d3 dugc hoat héa thich hop trude, vi du
bang CDI hoic loai din xuét axit cacbonic dwgc hoat hoa bit ky khac c6 cong thic
1F nhu N,N"-disuxinimidyl cacbonat hoédc phosgen hodc dung moi twong tu ¢6 mit
bazo nhu trietylamin, N-metylmorpholin, bazo Huenig hodc dung méi twong tu dé
tao ra loai san phém déu tién dugc 14y 1am vi du c6 cong thirc cdu tric chung 1H.
Loai san phém thr hai duoc léy lam vi du dugc thé hién béng cong thirc chu tric
chung 11 va c6 thé dugc tao ra bang cach xtt 1y chét trung gian 1D véi loai axit
carboxylic tw do bat ky c6 cong thiic 1G (trong d6 Rg 12 alkyl, haloalkyl, xycloalkyl
duoc thé, xycloalkylalkyl dwgc thé, phenyl dwgc thé, phenylalkyl dugc thé,
phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl dugc thé,
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phenylalkynyl dwoc thé, pyridinyl dwoc thé, pyridinylalkyl dugc thé,
pyridinylalkenyl dugc thé, pyridinylalkynyl dugc thé, thiophenyl dugc thé,
thiophenylalkyl dugc thé, thiophenylalkenyl duoc thé, thiophenylalkynyl dugc thé,
2,3-dihydro-1H-isoindol-2-yl dugc thé, 1H-indol-2-yl dugc thé hoic benzofuran-2-
yl duoc thé) c6 mit chit hoat héa nhu CDI, EDC HCI hoic loai chat thir két hop
peptit bat ky c6 mit bazo thich hop nhu trietylamin, N-metylmorpholin, bazo
Huenig, NaOH, Na;COs; hodc dung mdi twong tu trong hé dung mdi thich hop nhu
DMF, CH3CN, THF, THF/nu6c hoic chét twong tw. Theo cach khéc, dan xuét axit
carboxylic da hoat hoa thich hop bét ky vi du nhu clorua hodc bromua axit, anhydrit

hdn hop hodc p-nitrophenolat ciing c¢6 thé duge sir dung trong phan ting nay.

Céc chét trung gian ¢ cdu tric hai vong ngung tu 1A hodc cic tién chit
trung gian cta né hodc duge mo ta trong tai liéu chuyén nganh hogc c6 thé dugce tao
ra theo cac phuong phép dugc md ta trong tai liéu chuyén nganh hozc c6 thé c6
duge bang cach téng hop ma cé thé dugc ngudi céc trinh do trong linh vyc tao ra.
Nhu mét vi du vé quy trinh tdng hop clia hé hai vong ngung tu nay, viéc tong hop
din xuit cuoa axit 6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[1,5-d][ 1,4]diazepin-2-
carboxylic 1A bing A! va A2 =N (twong duong céu triic ¢6 cong thirc 2I) dugc mod
ta trong Fig. 2. D& c6 nguyén liéu nay, thioamit 2A trong d6 Rc vi du 13 nhém alkyl
nho, c6 thé duge xir Iy bang hydrazin duoc thé, vi du, c6 cong thirc cu tric 2B
trong dung moi nhu etanol hodc metanol & nhiét do nim trong khoang tir -20°C dé
diém s6i cia dung méi dé tao ra Chét trung gian 2C. Sau d6, chit trung gian 2C ¢6
thé dugc bién dbi bang din xuét cua axit B-amino-carboxylic 2D hoat héa dugc bao
vé thich hop, trong d6 X3 14 halogen hodc anhydrit hdn hop hodc chat twong tu, va
PG3 1a nhém bao vé€, ¢ mat bazo amin nhu trietylamin, bazo Huenig, DMAP hoac
dung mdi tuvong tu trong dung moéi nhu THF, DCM, dietylete hodc dung moéi tuwong
tu dé tao ra hop chét 2E. Dan xuét hydrazin 2E ¢6 thé dugc cb dic thanh triazol 2F
bang cach gia nhiét trong dung mdi thich hgp nhu tert-BuOH, n-BuOH hogc chét
tuwong tu, & nhiét do cho dén diém soi cua dung mdi hoic béng cach sir dung thiét bi
vi song. Thoi gian phan ng chuyén dbi nay c6 thé trong khoang tir vai phut (tic 1a
trong vi séng & nhiét do va 4p suit cao) cho dén vai ngay trong binh phan tng

chuan.
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Viéc tao ra chit trung gian 2F sau d6 bao gdm bién déi nhém hydroxy bac
mot ctia hop chét 2F thanh nhém roi chuyén tét hon, nhu tosylat hodc mesylat hodc
dung mdi twong tw bing cich xir 1y bing chét thir thich hop ¢6 mat bazo nhu
pyridin, bazo Huenig, DMAP hodc trietylamin hodc bazo trong tu trong dung moi
thich hop nhu THF, DCM hoic dung mdi twong tu (néu cin) & nhiét dd ndm trong
khoang tlr -20°C dén diém so6i ciia dung moi. Viéc loai bd nhdém bao vé PG d tao
ra triazol 2G tly thudc vao ban chit ciia PG2. Néu PG, 14 nhém BOC chéng han thi
n6 c6 thé duge loai bd bing cach xir 1y bing cac axit hitu co hodc cac axit chira
nuéc hodc cac phuong phap da biét khac; néu PG, 1a nhém Z thong thuong no ¢o
thé duoc loai bo biang cach hydro héa. Trong trudng hop PG; 1a nhém bao vé N
khac nita thi can sir dung cac diéu kién loai b nhém béo vé thich hgp khac va céc

diéu kién nay dd dugc chuyén gia trong linh vuc biét.

Bit dau tir chat trung gian 2G, phan (mg déng vong tao ra diazepin 2H c6 thé
dugc thue hién bang cach xir 1y bing bazo vi du nhu trietylamin, DMAP, K2CO;
hodc bazo tuong tu trong dung moi thich hgp nhu DMF, CH3CN, THF hoic bazo
tuong ty & nhiét do ndm trong khoang tir nhiét d6 phong cho dén didm s6i cua dung
mdi. Néu can, nhém béo vé N thich hop PG3 nhu nhém BOC, nhém Z hodc nhém
bao v¢ thich hop khéc bét ky tai thoi diém nay c6 thé duge dua vao lai. Cac nhém
béo vé thich hop cling nhu cac diéu kién dé dua nhém bao vé vao va viéc loai bd
nhom bdo vé€ dugc mo ta vi du trong tai li¢u: Green & Wuts., Protective Groups in
Organic Synthesis”, John Wiley & Sons. Cudi ciing, néu Rc 12 nhém alkyl thép thi
axit carboxylic tw do 2I thu dwgc tir tién chat este 2H vi du bing cach thliy phan c6
mit bazo nhu NaOH, KOH hoac LiOH trong dung mdi nhu nuédc, MeOH, EtOH,
THF/nuéce hoac dung mdi twong tu & nhiét do nam trong khoéang tir 0°C dén diém
s6i ctia dung méi dé tao ra khdi cu trac mong mubn c6 cu tric 21 Tuy thude vao
ban chit ciia nhém bao vé PGs, cling c6 thé st dung céc didu kién thuy phan khac

da biét ddi v6i chuyén gia trong linh vuec.
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Céac ruou benzylic dugc thé thich hop 3B, trong d6 Rp 14 R3, R4 va RS, 1a

mot rugu cé cong thirc chung 1E, dugce st dung dé tao ra cac nhan trung tdm cé

cOng thirc 1A sau d6, c¢6 ban trén thi truong hodc cé theé diéu ché duogc tur, vi du cac

axit carboxylic twong g, céc este clia axit carboxylic hodc cac aldehyt 3A (X4 lan

lugt = OH, hoic hogc H) bang cach khir bang cac tac nhan khir thich hop nhu LAH,

NaBHa, LiBHz hodc tic nhan twong tu, tily ¥ ¢6 mit cta cac chét phu gia nhu CeCls,

CaCl, hoic chét tuong tu, trong cac dung mdi thich hop nhu metanol, etanol, THF &
nhiét do ndm trong khoang tir -20 dén 100°C (Fig. 3).

Fig. 3:
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9 H H
RD\Q)LM [Red] RD©)<OH = Rs—OH
1E
3A 3B

Péi voi axit carboxylic duoc thé thich hop ¢6 cong thire cdu tric 4D, trong
do Rr 1a R3, R4 va RS, 1a tap hop con cua axit carboxylic 1G, c6 thé duogc tao ra
bing mot sb phuong phap nhu dugc thé hién trong Fig. 4. Axit phenoxyaxetic 4D
c6 Y2 = O vi du c6 thé thu duge tir cac phenol tuong tng 4A (Fig. 4, nhanh phia
trén) bing cach alkyl héa bang din xuit axit axetic thich hop 4B (vi du este, khi Rg
12 nhém alkyl nho) trong d6 Xi 12 nhém i chuyén thich hop nhu halogen hoic p-
toluen sulfonat hodic chat twong tu dé tao ra chét trung gian 4C. Sy bién ddi nay
thuong duge thuc hién c6 mit bazo nhu kali cacbonat hodc xesi cacbonat hoic bazo
twong tyr trong dung moi thich hgp nhu DMF, axeton hodc CH;CN & nhiét d6 nam
trong khodng tir rt dén diém séi cua dung moi. Tuong ty v6i su chuyén hoa cia hop
chit 2H thanh hop chét 21, este 4C vi du c6 thé duoc thiy phén c6 mit bazo nhu
NaOH, KOH hoic LiOH hoic bazo tuong tu dé tao ra khéi cAu tric mong mubn c6

cAu tric 4D véi Y, =0.

Axit 3-phenylpr6pionic dugc thé thich hop ¢6 céu trac 4D véi Y, = C hodc
c6 ban trén thi truong hodc c¢6 thé duoc tao ra nhu dugc mo ta trong Fig. 4 (nhanh
thip hon). Néu chiing can tao ra, vi du ching c6 thé tao ra tir cac aldehyt tuong ting
4E va chét thir Wittig 4F (phospho ylua ma c6 thé ¢6 cac phan tir thé khéc nhau RE,
Ra, Ru va Ry) dé tao ra cac din xuét ciia axit xinnamic 4G, str dung cac diéu kién da
dugc chuyén gia trong linh vuc biét r5. Tir cac din xuét cta axit xinnamic 4G, céac
dan xudt axit 3-phenylpropionic twong ung 4H dugc tao ra bing cach loai lién két
doi vi du bang cach hydro héa c6 mit chét xuc tic vi dy nhu paladi trén cacbon,
bing cach d6 co6 thé su dung cic dung méi khac nhau hodc cac chét xtc tac khac.
Sau dd, axit carboxylic tir do c6 ciu truc 4D véi Yy = C duogc tao ra trong cac diéu

kién thiy phan nhu duge m6 ta ¢ trén dén bién ddi hop chét 4C thanh hop chit 4D.

Fig. 4.
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Axit carboxylic khdc ma cén 1am chét trung gian dé didu ché mot sé chét trc
ché autotaxin dugc thé hién trong cac vi du trong don nay tao ra khéc biét. Fig. 5
thé hién phuong phép ching dé tdng hop axit oxo-pyridin-4-carboxylic dugc thé
thich hop c6 cong thic 5A:

Fig. 5:
0] (0]
R
= , O/ + (X - . Z I o~ H
HN Rg RG\/N
o 5B 5C (0]

E. 5D: R,=CH,
5A: R,=H
Metyl 6-xyclopropyl-2-oxo-/H-pyridin-4-carboxylat (5B), vi du, ma cé ban
trén thi trudng hodc ¢6 thé dugc tao ra tir axit carboxylic twrong tmg bing cach este
héa trong cac diéu kién da dugc chuyén gia trong linh vuc biét, c6 thé duoc alkyl
héa bang alkyl halogenua thich hop ¢6 cong thire 5C, trong d6 X 1a nguyén tir clo,
brom hogc iot, c6 mit bazo thich hgp nhu natri hydrua, lithi diisopropylamit, kali

cacbonat hodc xesi cacbonat hodc dung moi twong ty trong dung méi thich hop nhu

DMF, THF hodc bazo tuong ty dé tao ra chit trung gian pyridon dugc thé 5D.
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Nguyén liéu nay duoc chuyén héa mot cach dé dang thanh axit carboxylic ty do 5A
trong diéu kién thiy phan nhu duge md & & trén, vi du dé chuyén hoa hop chat 4C
thanh hop chét 4D.

Ngoai ra, mdt phuong 4n ciia sang ché 1a quy trinh didu ché hop chét c6 cong
thirc (I) nhu dugc xac dinh & trén bao gdm phan mg ctia hop chit co cong thue (II)

c6 mit ciia hop chét c6 cong thirc (I11);

O O

Al _OH Al
(\ N7 R2 Ra K\ NT X R2

y N\j: A2 an o) y N\J: A2

R

() 0)

trong d6 R' 1a phenylalkoxy dugc thé bang R?, R* va RS, Ry 12 phenylalkyl
dugc thé bang R3, R* va RS va R?, R%,R%, R® Al va A? 1a nhu duogc xéc dinh & trén.

Cu thé, vdi sy ¢6 mdt cua tdc nhan hoat héa nhu CDI, N,N"-disuxinimidyl
cacbonat ho#ic phosgen, t6t hon la N,N'-disuxinimidyl, trong dung moi nhu
axetionitril, c6 mét bazo nhu trietylamin, N-metylmorpholin hodc bazo Huenig va &
nhiét d6 nim trong khoang tir -10°C dén nhiét do trong phong.

Mot phuong 4n khéc nita ctia sang ché 1a quy trinh diéu ché hop chit c6 cong
thirc (I) nhu dugc xé4c dinh & trén bao gdm phan mg ctia hop chét c6 cong thuce (II)

¢6 mit ctia hop chit c6 cong thac (IV);

1 0 0 1 0
A it A
//\N/ §/[< 2 R1 OH //\N’ \}A 2
_ 52 R _ 5% R
HN\j—A (V) O\\//N\j;A

U o

trong do R! 14 alkyl, haloalkyl, xycloalkyl dugc thé, xycloalkylalkyl dugc thé,
phenyl dugc thé, phenylalkyl dugc thé, phenoxyalkyl dugc thé, phenylxycloalkyl
duoc thé, phenylalkenyl dugc thé, phenylalkynyl dugc thé, pyridinyl dugc thé,
pyridinylalkyl dugc thé, pyridinylalkenyl dwgc thé, pyridinylalkynyl dugc thé,
thiophenyl dugc thé, thiophenylalkyl dugc thé, thiophenylalkenyl dugc thé,
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thiophenylalkynyl dugc thé, 2,3-dihydro-1H-isoindol-2-yl dugc thé, 1H-indol-2-yl
dugc thé hodc benzofuran-2-yl dugc thé, trong d6 xycloalkyl dugc thé,
xycloalkylalkyl dugc thé, phenyl dugc thé, phenylalkyl duoc thé, phenoxyalkyl
duge thé, phenylxycloalkyl dugc thé, phenylalkenyl dugc thé, phenylalkynyl dugc
thé, pyridinyl dugc thé, pyridinylalkyl dugc thé, pyridinylalkenyl dugc thé,
pyridinylalkynyl duogc thé, thiophenyl dugc thé, thiophenylalkyl dugc thé,
thiophenylalkenyl dugc thé, thiophenylalkynyl dugc thé, 2,3-dihydro-1H-isoindol-
2-yl dugc thé, 1H-indol-2-yl dugc thé va benzofuran-2-yl duoc thé dugc thé b?mg
R, R*vaR® vaR?, R3R*, R’ Al va A? 13 nhu dugc x4c dinh & trén.

Cu thé, c6 mit chat hoat héa nhu CDI, EDC HCI, trong dung méi nhu DMF,
CH3CN, THF, THF/nu6c, c¢6 mit bazo nhu trietylamin, N-metylmorpholin, bazo
Huenig, NaOH, Na>CO:s.

Déng thoi, mot muc dich cta sang ché 1a dé xuét hop chét c6 cong thire D

nhu dugc mo ta & day dé dung lam hoat chét ¢6 tac dung diéu tri bénh.

Tuong ty, mdt myc dich ctia séng ché 1a d& xuit dugc phidm chua hop chét

c6 cong thirc (T) nhur dwgc mo ta & ddy va chit mang khong c6 tac dung tri liéu.

Mot muc dich cia sang ché 1a d& xuét viéc sir dung hop chét c6 cong thire (1)
nhu dugc mo ta & day dé diéu tri hodc phong ngira cac bénh than, bénh gan, bénh
viém, céc bénh v& hé than kinh, cac bénh v& hé ho hép, cic bénh v& mach va tim
mach, cic bénh xo héa, bénh ung thu, cac bénh v& mit, cac bénh chuyén hoéa, mat
va cac dang bénh khac cta ching ngira man tinh va dao thai manh ghép co quan cép

va man tinh.

Céc bénh than bao gdm, nhung khong gi¢i han &, tdn thuong than cép tinh va
bénh than man tinh bi va khong bi protein niéu bao gdm bénh than giai doan cudi
(ESRD). Chi tiét hon, bénh ndy bao gdm sy thanh thai creatinin giam va tbc do loc
tiéu ciu giam, micro-albumin niéu, albumin nidu va protein niéu, xo cing dong
mach thin ¢6 sy gidn nd cudn ning mang mao mach bi hodc khong bi ting sinh té
bao dang ké (cu thé 1a bénh than dai thao dudng va thoéi héa dang tinh bot), chimg
huyét khéi 6 ctia mao mach tiéu ciu (cu thé 1a cac bénh mao mach cuta ching huyét
khéi), hoai tir dang fibrin toan b, tén thuong thiéu mau cuc by, xo cting than 4c

tinh (nhu sy co do ching thiéu mau cuc b, dong méu dén than giam va bénh dong
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mach than), phéng va tang sinh n¢i mao mach (ndi mé va mang nang cudn mao
mach) va/hodc céc t€ bao ngoai mao mach (hinh liém) nhu trong toan bo bénh viém
than tiéu cdu, xo héa tiéu ciu phén thuy & 6, bénh than IgA, bénh viém mach/ bénh

toan than ciing nhu thai bd manh ghép than cip va man tinh.

Bénh gan bao gbm, nhung khong giéi han 6, xo gan, xung huyét gan, bénh
gan (t mat bao gém chimng ngira, bénh gan nhiém m& khong do rugu va thai bo

manh ghép gan cip va man tinh.

Bénh viém bao gdm, nhung khong gi6i han &, viém khép, viém xwong-khép,
da xo cting, luput ban doé hé théng, bénh viém rudt, rbi loan bai xuit bat thuong va
cac bénh tuong ty cling nhu cc bénh viém dudng hd hap nhu xo phdi tu phat (IPF),

bénh tic nghén phdi man tinh (COPD) hogc hen phé quan man tinh.

Céc bénh khic vé& hé ho hép bao gbm, nhung khong giéi han &, cac bénh
phdi thudc nhu mé lan téa ¢ cac nguyén nhén bénh khéc nhau bao gdm bénh xo
hoéa do str dung thubc, bénh xo héa do nghé nghi€p va/hodc méi trudng giy ra, bénh
toan thdn va bénh viém mach, cac bénh u hat (bénh sacoit, bénh viém phéi siéu man
cam), bénh mach colagen, bénh tich protein phé nang, bénh u hat té bao
Langerhans, u co tron mach bach huyét, cac bénh bim sinh (HOi chirng Hermansky-
Pudlak, bénh xo néo da u, bénh u xo than kinh, rdi loan lwu gitt chuyén hoa, bénh
phéi mo k& thudc gia dinh), xo héa do chiéu xa gdy ra, bénh bui silic phéi, x0 hoa

phéi do amian gdy ra hogc hoi ching suy ho hap cip (ARDS).

Céc bénh v& hé than kinh bao gbm, nhung khong giéi han &, dau bénh thin
kinh, bénh tdm thin phan liét, viém than kinh (ch:flng han mo té bao hinh sao), bénh

than kinh va/hogc tw dong (d4i thao dudng) va céc bénh twong tu.

Cac bénh vé mach bao gdm, nhung khong giéi han ¢, xo vira dong mach,
bénh mach huyét khéi cling nhu bénh mao mach huyét khéi, bénh dong mach ting
sinh (nhu c4c té bao ndi mac co sung phdng bao quanh bi chit nén ngoai bao niém
mac va hi¢n tugng hach day 1én), xo vita dong mach, tinh phu hop ctia mach giam
(nhu d6 ctmg, tinh phu hgp clia tAm thit giam va tinh phu hop clia mach giam), loan

chirc ndng ndi mo va cac bénh tuong tu.
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Céac bénh v& tim mach bao gém, nhung khong gidi han &, hodi chimg hinh
vanh cép, bénh tim mach vanh, nhdi mau co tim, tdng 4p dong mach phéi, loan nhip

tim nhu rung tdm nhi, d6t quy va tén hai mach khéc.

Céac bénh x0 héa bao gom, nhung khong gidi han &, xo hoa co tim va mach,
X0 hoa than, xo héa gan, xo héa phoi, xo hoa da, bénh ciing bi va viém mang bung

nang héa.

Theo mdt phuong 4n cu thé, cic hop chit co cdng thirc (I) hodc cac mudi
hodc céc este duge dung cia chung c6 thé duogc st dung @ diéu trj hodic phong

ngtra xo hoa co quan hodc da.

Theo mdt phuong an khac nita, bénh xo hda 1a xo hoa 6ng than m6 k& hoic

X0 cing dong mach than.

Theo mdt phuong 4n khéc nita, bénh xo héa 1a bénh gan nhiém me khong do

ruou, Xo hoa gan hodc xo gan.
Theo mdt phuong 4n khéc nita, bénh xo héa 1a xo phéi tur phat.

“ Ung thu va di can ung thu bao gdm, nhung khong gi6i han &, ung thu vu,
ung thu budng trimg, ung thu phdi, ung thu tuyén tién liét, u trung biéu mo, u thin
kinh dém, caxinom gan, ung thu da day rudt non va tién trién va xam 14n di cin cia
no.

Céc tinh trang bénh vé mét bao gdm, nhung khong gigi han &, bénh vong
mac (tiéu duong) tang sinh va khong ring sinh, thoai héa diém vang khd va 4m lién
quan dén tudi tac (AMD), phu diém vang, khép cin dong mach/tinh mach trung

tam, ton thuong chén thuong, ting nhan 4p va axit trong tu.

Céc bénh chuyén hoa bao gm, nhung khong giéi han &, bénh béo phi va tiéu
duong.

Theo mot phurong 4n khéc nita, céc hop chit c6 cong thirc (I) hoic cac mudi
hodc céc este dugc dung ciia ching cé thé duge st dung dé didu tri hodc phong
nglra ching r mét hodc chimg ngira man tinh khong phai do & mat.

Sang ché mo ta viée sir dung hop chét c6 cong thuc (I) & diéu trj hodc phong
nglra cic bénh than, bénh gan, bénh viém, cac bénh vé hé than kinh, c4ac bénh xo
héa va dao thai manh ghép co quan cip va man tinh.
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Séng ché md ta viéc sir dung hop chét c6 cong thirc (I) dé diéu tri hodc phong

ngura cac bénh than, bénh gan va cdc bénh xo hda.

Mot phuong 4n cu thé ciia sang ché 1a hop chét c6 cong thirc (I) nhu dugc
mo ta & day dé didu tri hodc phong ngira cac bénh than, bénh gan, bénh viém, cac
bénh vé& hé than kinh, cc bénh xo héa va dio thai manh ghép co quan cip va man

tinh.

Mot phuong 4n cu thé ciia sang ché 1a hop chat c6 cong thirc (I) nhu dugce
md ta & day dé diéu tri hodc phong ngira cdc bénh than, bénh gan va cic bénh xo

hoa.

Séng ché mo ta viée sir dung hop chét c6 cong thuc (I) @ bao ché thubc dé
diéu tri hodc phong ngira cac bénh than, bénh gan, bénh viém, cac bénh vé hé than
kinh, cac bénh xo héa va dao thai manh ghép co quan cip va man tinh.

Séng ché mb ta viéc st dung hop chit c6 cong thirc (I) dé bao ché thubc dé
diéu tri hodc phong ngira cac bénh than, bénh gan va cic bénh xo hoa.

Ngoai ra, saéng ché mo ta phuong phép dé didu tri hogic phong ngira cac bénh
than, bénh gan, bénh viém, céc bénh v& hé than kinh, cdc bénh xo héa va dao thai
manh ghép co quan cip va man tinh, phuong phap nay bao gém viéc dung mot

lugng hitu hi€u hop chét ¢6 cong thirc (I) nhu duge md ta & day.

Ngoai ra, sang ché mé ta phuong phép dé diéu tri hoic phong ngira cac bénh
than, bénh gan va cic bénh xo hoéa, phuong phap nay bao gdm viéc dung mot lugng

hitu hi¢u hop chit c6 cong thirc (I) nhu dugc mo ta & day.

Theo mot phuwong 4n cu thé, bénh than dugc chon tir nhom bao g@)m tdn
thuong than cp tinh, bénh than man tinh, bénh thin kinh dai théo duong, thai bo
manh ghép than cép tinh va bénh than di ghép man tinh.

Theo mdt phuong 4n cu thé khéc niva, bénh than 13 bénh tdn thuong thin cép
tinh.

Theo mdt phwong an cu thé khéc nita, bénh than 1a bénh than man tinh.

Theo mdt phuong én cu thé khéc, bénh than 1a bénh thin kinh dai théo

duong.
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Theo mot phuong 4n cu thé khac nita, bénh than la bénh thai bé manh ghép
than cip tinh.
Theo mdt phuong an cu thé khac nita, bénh thén 1a bénh bénh thin di ghép

man tinh.

Theo mdt phuong 4n cu thé, bénh gan 14 bénh thai bé manh ghép gan cép va

man tinh
Theo mét phuong 4n cu thé, tinh trang viém 13 viém khép.

Theo mot phuong an cu thé, tinh trang bénh ctia hé than kinh 13 dau bénh
than kinh.

Theo mdt phuong én khac nita, bénh xo héa 14 viém mang bung nang héa
Theo m{t phwong 4n khéc nita, bénh xo héa 14 xo phdi tw phat.

Theo mot phwong 4n khéc nita, bénh xo héa 14 bénh gan nhiém mé& khong do

ruou, xo hda gan hodc xo gan.

Ngoai ra, mdt phuong 4n ctia sang ché 1a cac hop chit ¢6 cong thue (I) nhu
duge mo ta & ddy, hop chét ndy duogc san xuét theo quy trinh bét ky trong sb cac

quy trinh dugc mo ta.
Qua4 trinh thir nghiém

San xuét autotaxin & ngudi ¢ chidu dai dy di (human full length autotaxin
- ATX) c6 va khong c6 thé:

Tach dong Autotaxin (ATX - ENPP2): cADN thu dugc tir cac té bao tao
huyét & ngudi c6 béan trén thi truong, ARN tdng sb va dugc dung 1am khuén mau
trong PCR chéng 14p dé tao ra ENPP2 ORF c6 chidu dai diy di c6 hogc khéng co
thé 3°-6xHis. Céc doan cai xen c6 chidu dai diy du nay dugc tach dong vao trong
vecto pcADN3,1V5-His TOPO (Invitrogen). Cac trinh tw ADN ctia mdt s§ dong vo
tinh don dong da dugc xéc nhan. ADN tir ddng v6 tinh c6 chidu dai ddy di chinh
xé4c dugce str dung dé chuyén nhiém vao c4c té bao Hek293 dé xac nhén sy biéu hién
protein. Trinh ty cia ENPP2 dd m& hoa phu hgp véi muc nhap Swissprot, Q13822,

c6 hodc khdng c6 thé 6xHis bd sung & diu tan cung C.
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Lén men ATX: Protein ti td hop dugc tao ra bing cach chuyén nhiém tam
thdi trén quy mé 16n trong thing phan Gng sinh hoc dung tich 20L ¢6 khudy va c6
kiém soét (Sartorius). Trong qué trinh phét trién va chuyén nhidm té bao, nhiét do,
tde do khuéy, dd pH va néng dd oxy hoa tan 1an luot duge duy tri 37°C, 120
vong/phut, 7,1 dén 30% DO. Cac té bao FreeStyle 293-F (Invitrogen) dugc céy vao
huyén phil trong méi trudng FreeStyle 293(Invitrogen) va dugc chuyén nhiém &
mét do khoang 1-1,5 x 10E6 té bao/mL bing ADN plasmit & trén bing cach st
dung X-tremeGENE Ro-1539 (sin phdm trén thj trudong, Roche Diagnostics) lam
tac nhan tao phtc. Céc té bao dugc nudi bing dung dich dinh dudng dic (J
Immunol Methods 194 (1996), 19, 1-199 (trang 193)) va dugc gdy cim tng bing
natri butyrat (2 mM) sau khi chuyén nhiém 72 gi¢ va dugce thu hoach sau khi
chuyén nhiém 96 gio. Murc bidu hién duge phan tich bang phép thdm tich Tay
(Westen Blot), thit nghiém enzym va/hoic bang sic ky IMAC phéan tich. Sau khi
1am lanh huyén phu té bao dén 4°C trong thiét bj trao dbi nhiét qua dong chay, viéc
tach té bao va loc vo tring dich ndi dugc thuc hién béng cach loc qua céac bo loc
Zeta Plus 60M02 E16 (Cuno) va Sartopore 2 XLG (Sartorius). Dich ndi duoc bao
quan & nhiét do 4°C trude khi tinh ché.

Tinh ché ATX: 20 lit dich ndi nudi ciy dugc didu hoa dé sidu loc béng cach
bd sung Brij 35 dén ndng do cudi cling 12 0,02% va bing c4ch diéu chinh d pH dén
7,0 st duyng HCI 1M. Sau d6, dich ndi du tién duoc vi loc qua bd loc 0,2pm
Ultran-Pilot Open Channel PES (Whatman) va sau d6, ¢d ddc con 1 lit qua thiét bi
loc Ultran-Pilot Screen Channel PES chira 30 kDa MWCO (Whatman). Truéc khi
chay séc ky IMAC, NiSO; dugc bd sung dén ndng d6 cudi cung 1a ImM. Djch néi
da loc nay sau d6 dugc nap 1én cot HisTrap (GE Healthcare) di can bang trude do
trong Na;HPO4 50 mM, d6 pH=7,0, NaCl 0,5M, glyxerol 10%, CHAPS 0,3%,
0,02% NaN3;. Cot ndy dugc rira ting bac b?mg cung mdt dung dich dém 1an luot
chira chita 20 mM, 40 mM dn 50 mM imidazol. Protein nay sau d6 dugc rura giai
st dung gradient tuyén tinh véi imidazol 0,5M trong 15 thé tich cot. Cac phén doan
chira ATX dugc thu gom va dugc c6 sir dung 6 Amicon dugc lép mang loc 30 kDa
PES. Ngodi ra, protein ndy dugc tinh ché thém bing cach chay sic ky loai theo kich
cd trén sic ky loai didu ché Superdex S-200 (XK 26/100) (GE Healthcare) trong 20
mM BICINE, d¢ pH=8,5, NaCl 0,15M, glyxerol 10%, CHAPS 0,3%, 0,02% NaN.
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Hiéu suét thu protein cudi cing 13 5-10 mg ATX cho madi lit dich ndi nudi céy.

Protein ndy dugc bao quan ¢ nhiét do -80°C.
Thir nghiém trc ché enzym ATX & nguoi

Mitc e ché ATX dugc xac dinh bang thir nghiém ding phat quang sir dung
chét tuong ty co chit danh ddu dic hiéu (co chét MR121). Bé thu dugc co chét
MRI121 nay, este (R)-3-({2-[3-(2-{2-[2-(2-amino-etoxy)-etoxy]-etoxy }-etoxy)-
propionylamino]-etoxy }-hydroxy-phosphoryloxy)-2-hydroxy-propyl cua axit 6-
amino-hexanoic dugc bao vé bang BOC va TBS (Ferguson et al., Org Lett 2006, 8
(10), 2023) dugc danh ddu chét phat quang MRI21 (CAS 185308-24-1, 1-(3-
carboxypropyl)-11-etyl-1,2,3,4,8,9,10,11-octahydro-dipyrido[3,2-b:2°,3’-
i]Jphenoxazin-13-ium) trén amin ty do ¢ phia etanolamin va sau d6, sau khi loai

nhém béo v¢, sau d6 bang tryptophan & phia axit aminohexanoic.
Dung dich x¥ 1y trong thit nghiém dugc pha ché nhu sau:

Dung dich dém thir nghiém (Tris-HCl 50 mM, NaCl 140 mM, KCI 5mM,
CaCl, ImM, MgCl> ImM, Triton-X-100 0,01%, do pH=8,0; Dung dich ATX: Dung
dich gbc ATX (& nguoi, duoc gin thé His) (1,08 mg/mL trong bixin 20mM, do
pH=38,5, NaCl 0,15M, glyxerol 10%, CHAPS 0,3%, 0,02% NaN3), pha lodng 1,4 —
2,5% néng d6 cudi cung bﬁng dung dich dém thit nghiém; Dung dich co chit MR121:
Dung dich gdc ctia co chit MR121 (800 uM co chit MR121 trong DMSO), pha

loang 2 — 5x ndéng dd cubi cling bang dung dich dém thtr nghiém.

Céc hop chét thir nghiém (dung dich gbc 10 mM trong DMSO, 8 pL) dugce
dua vao cac dia miu c6 384 18 (Corning Costar #3655) va pha lodng bang 8 pL
DMSO. Loat pha loang theo bac dugc tao ra bang cach chuyén 8 puL dung dich
xitrat phosphat dextroza (CPD) dén hang tiép theo cho dén hang O. Hop chit nay va
cac dung dich dé6i chitng dugc tron nam lan va 2 uL dugc chuyén vao cac dia thu
nghiém c6 384 15 (Corning Costar # 3702). Sau do, bd sung 15 pL dung dich ATX
41,7 nM (ndng d6 cubdi cing 30 nM), duoc trdn nim 14n va sau dé o trong 15 phut &
nhiét 46 30°C. B sung 10 pL dung dich co chit MR121 (ndng d6 cudi cung 1uM),
dugc tron 30 1an va sau d6 dugc u trong 15 phut & nhiét d§ 30°C. Su phat quang sau

d6 dugc do ctr 2 phit mot 1an trong 1 gidr (dia Perkin Elmer: thiét bi doc vision
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multimode); cuong d¢ anh sang: 2,5%; thoi gian thir nghiém: 1,4 gidy, Thiét bi loc:
Fluo 630/690 nm) va tri s6 ICso duge tinh tir cac sb doc nay.
Céc hoat tinh trc ché (ICso) ddi vdi cac vi du cta sang ché dua vio ATX

dugce néu dudi day.

Vidu 1C50 Vi du IC50 Vidu IC50
(LM) (M) (uM)
1 0,158 17 {0,010 32 10,030
2 2,01 33 0,094
3 0,018 18 {0,013 34 10,007
4 0,007 19 {0,151 35 0,013
5 0,002 20 | 0,006 36 | 0,006
6 0,004 21 0,017 37 | 0,009
7 0,07 22 | 0,018 38 | 0,021
8 0,06 23 | 0,050 39 0014
9 0,006 24 {0,009 40 {0,017
10 |0,018 25 | 0,007 41 0,006
11 0,015 26 | 0,016 42 10,007
12 | 0,067 27 {0,052 43 0,056
13 | 0,017 28 | 0,076
14 |0,014 29 | 0,038
15 |0,011 30 | 0,041
16 | 0,012 31 0,022
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Cac hop chit c6 cong thirc (I) va cac mudi hodc cac este dugc dung cua
ching nhu duge mo ta & day c6 tri s6 ICso nam trong khoang tir 0,00001 pM dén
1000 puM, céc hop chét cy thé co6 tri s6 ICso ndm trong khoang tir 0,0005 uM dén
500 pM, céc hop chit cu thé khéc c6 tri s6 ICso ndm trong khoang tir 0,0005 uM
dén 50 uM, céc hop chét cu thé hon c6 tri s6 ICso ndm trong khoang tir 0,0005 uM
dén 5 pM. Céac két qua nay thu dugc bang cach sir dung thir nghiém enzym dugc
mo ta & trén.

Céc hop chit c6 cong thire (I) va cac mubi duge dung ctia chung c6 thé dugc
st dung 1am thudc (ching han & dang céc ché phim duoc). Céc ché pham dugc ¢6
thé dugc sir dung bén trong, nhu qua dudng miéng (ching han & dang vién nén,
vién nén bao dudng, vién bao dudng, vién nang gelatin ciing v mém, dung dich,
nhii twong hozc huyén phit), qua dudng miii (ching han & dang thubc phun trong
miii), qua truc trang (ching han & dang vién dan) hodc khu tru qua dudng mit
(chang han & dang dung dich, thuc m®, gel hodc vat dua vao bing polyme tan
dugc trong nudc). Tuy nhién, viéc dung ciing c6 thé dugc tic dong ngoai dudomg
tiéu hoa, nhu trong co, trong tinh mach, hodc trong mét (chéng han & dang dung

dich thudc tiém vo trung).

Céc hop chit c6 cong thirc (I) va cac mudi dugce dung ctia chiing ¢6 thé dugc
xtr ly véi céc ta duge vo co hodc hitu co, tro vé mit dugc phdm dé san xuét vién
nén, vién nén bao dudng, vién bao dudng, vién nang gelatin cing, dung dich thudc
tiém hogc ché phadm diing tai chd, lactoza, tinh bt ngd hodc cac din xuht ctia no,
bot talc, axit stearic hodc cdc mudi cia né v.v. c6 thé dugce st dung, vi du, nhu cac

ta dugc dung cho vién nén, vién bao dudng va vién nang gelatin cing.

Céc t4 duge thich hgp cho vién nang gelatin mém, vi du 13, ddu thuc vat, sép,

chét béo, chit ban rén va ruou polyhydric 1ong, v.v..

Cac ta dugc thich hgp de san xuat dung dich va siré vi du 1a, nude, cc rugu

polyhydric, sacaroza, dudng nghich chuyén, glucoza, v.v.

Cac ta dugc thich hop cho dung dich tiém vi du 1a, nuéce, cic ruou, cic rugu

polyhydric, glyxerol, dau thyc vat, v.v.
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Céc ta dugc thich hop cho vién dan vi du 13, dau tu nhién hoic hoa ran, sap,

chét béo, rugu polyhydric ban rin hoic 1éng, v.v..

Céac ta dugc thich hop cho ché phdm khu tri ding cho mét vi du 13,

xyclodextrin, manitol hodc cic chit mang va céac ta duoc khac da biét trong linh vuc.

Ngoai ra, cac ché phém dugc c6 thé chua cac chét bao quén, cac chit hoa tan,
cac chét 1am tang d nhdét, cac chét 1am &n dinh, chét tao 4m, chét nhil tuong, cac
chét tao ngot, céac chit mau, cac chét tao mui, mudi dé lam thay dbi ap suét thAm
thau, dung dich dém, chit che mui hodc chét chéng oxy hoéa. Ching ciing c6 thé

chtra cac chat co6 gia tri tri liu khac.

Liéu c6 thé thay ddi trong khoang rong va tit nhién, s& phu hop voi tung yéu
cdu trong ting truong hop cu thé. Nhin chung, trong trudng hop dung qua duong
miéng, lidu hing ngay nim trong khoang tir 0,1 mg dén 20 mg cho mdi kg thé trong,
t6t hon 12 khoang 0,5 mg dén 4 mg cho mdi kg thé trong (chéng han khoang 300 mg
cho mét ngudi), tét hon 1a dugc chia thanh 1 d&n 3 liu riéng, ma c6 thé bao gbm, vi
du cac luong gidng nhau, 1a thich hop. Trong trudng hop dung khu tra, ché phim
nay c6 thé chira 0,001% dén 15% trong luong cta thudc va lidu can thiét, ma c6 thé
nam trong khoang tir 0,1 dén 25 mg ¢6 thé dugc sir dung mot lidu trong mot ngay
hodc trong mdt tudn, hodc nhiéu lidu (2 dén 4) trong mdt ngay, hoic nhidu lidu
trong mot tudn. Tuy nhién, s& 13 18 rang ring giéi han trén hodc dudi duge dua ra &
day c6 thé vuot quéa gidi han khi giéi han nay duge thé hién duge chi rd.

Sang ché dugc minh hoa sau day béng céc vi du thuc hién, khong lam gidi
han pham vi séng ché.

Trong trudong hop cac vi du diéu ché thu duoc dudi dang hdn hop cia cac
chit ddng phan dbi anh, cac cht ddng phan ddi anh tinh khiét c6 thé thu dugc bing
cac phuong phap dugc md ta & ddy hogc bing cac phwong phéap da dugc chuyén gia

trong linh vuc biét, vi du nhu sic ky hodc két tinh khong dbi ximg.
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Céc chét trung gian

Céc chir viét tat

aq. = chira nuéc; CAS = S6 ding ky dich vu tom tit héa hoc (Chemical
Abstracts Service Registry Number); e.r. = ty 18 chit dong phan di anh; HPLC =
sic ky 16ng cao ap; MS = phd khéi; NMR = phd cong hudng tir hat nhén; sat. = bdo
hoa; rt = nhiét o trong phong. Cac chit viét tit khac nhu cac chit viét tit cho céc tac
nhén hodc dung mdi hoa hoc 13 da duge chuyén gia trong linh vyc biét.

Chét trung gian 1:

Axit 6-phenylmetoxycacbonyl-4,5,7,8-tetrahydropyrazolo[1,5-
d][1,4]diazepin-2-carboxylic

(6-O-benzyl 2-O-etyl 4,5,7,8-tetrahydropyrazolo[1,5-d][1,4]diazepin-2,6-
dicarboxylat, CAS: 1080027-19-5; dugc tdng hop trong cac bude 1 — 7 dugc mo ta
dudi day) da dugc @& cap trong tai lidu: Gerlach et al., PCT Int. Appl. (2008), WO
2008135526 Al va duoc téng hop twong tu véi Venkatesan M. A. et al., J. Med.
Chem. 2006, 49, 4623.

Budc 1: tert-Butyl 1,4-dibenzyl-1,4-diazepan-5-carboxylat

Trong binh déay tron dung tich 20mL, hoa tan tert-butyl-2,4-dibromobutanoat
(500 mg, [CAS: 77629-96-0]), N,N"-dibenzyletylenediamin (372 mg, [CAS:. 140-
28-3]) va trietylamin (460 mg) trong diclometan (20 mL) dé tao ra dung dich khong
mau. Hon hop nay dugc gia nhiét dén 40°C trong 15 gid. Hon hop phéan Gng nay
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dugc rét vao trong nude da/nude va duge bazo hoa bang dung dich NaHCOs bao
hoa. Pha chira nuéc sau d6 dugc chiét hai 1an bang diclometan. Céc 16p hitu co két
hop duge 1am kho bing NaySOs, loc va dung méi nay dwoc lam bay hoi dén kho.
Nguyén lidu thd duge tinh ché bing séc ky nhanh (silica gel, gradien cua etyl axetat
trong heptan) dé tao ra hop chat & dé muc nay duéi dang ddu mau nau nhat (232 mg,
35%). MS (EI): 380,0 [M*].

Budc 2: tert-Butyl 1,4-diazepan-5-carboxylat

CHT

Hoa tan tert-butyl 1,4-dibenzyl-1,4-diazepan-5-carboxylat (3,40 g) trong
etanol (50 mL) d& tao ra dung dich mau nau nhat. B4 sung paladi trén than hoat tinh
(800 mg, Pd 10%) va dwa moi truong hydro vao ¢ nhiét do trong phong. Hon hop
nay duge khudy trong méi truong hydro trong 9 giy & ap suét 5 bar. Loc hdn hop
phan Gng qua thiét bi dicalite speed plus (Acros Organics) va dung méi dugc bbe
hoi dén kho dé tao ra hop chit & dé muc nay dudi dang diu mau nau nhat (1,40 g,
77%). MS (m/e): 201,7 [M+H]".

Budc 3: 1-O-benzyl 5-O-tert-butyl 1,4-diazepan-1,5-dicarboxylat

S

H N\JN_<O

Hoa tan tert-butyl 1,4-diazepan-5-carboxylat (1,055 g) trong diclometan (20
mL) dé tao ra dung dich mau nau nhat & nhiét d6 trong phong trong mdi truong
argon. Hon hop nay duoc lam lanh xuéng nhiét 6 0°C va bd sung tung giot dung
dich cta dibenzyl dicacbonat (1,51 g) trong diclometan (10 mL) trong khoang thoi
gian 10 phut. Hdn hop phan tmg nay dugc khudy trong 30 phat & nhiét do 0°C va
sau d6 dugc lam 4m dién nhiét d6 trong phong trong 1,5 gid. Hon hop nay duoc lam

bay hoi ngay lap tirc dén kho va phin cin dugc tinh ché bang sic ky nhanh (silica
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gel, gradien cia metanol trong diclometan) dé tao ra hop chét & d& muc nay dudi
dang diu mau nau nhat (960 mg, 52%). MS (m/e): 335,6 [M+H]".

Budce 4: 2,2,2-trifloaxetat clia axit 1-phenylmetoxycacbonyl-1,4-diazepan-5-

carboxylic

Hojﬁ/\N _{p ”°w:€<:

HN\J (0]

1-O-benzyl 5-O-tert-butyl 1,4-diazepan-1,5-dicarboxylat (9,0 g) dugc hoa
tan trong diclometan (90 mL) & nhiét d9 trong phong trong mdi trudng argon. Sau
do, bd sung timg giot axit 2,2,2-trifloaxetic (30,7 g, 20,70 mL) trong khoang thoi
gian 1a 15 phat. Hon hop nay dugc khudy & nhiét d trong phong trong 8 gid. Dung
dich nay dugc lam bay hoi ngay 1ap tirc va phan can duge 1am khd & chan khong
cao dé tao ra hop chit néu & d& muc ndy dudi dang didu mau niu nhat thd (11 g,
100%, do tinh khiét 95%). MS (m/e): 279,6 [M-TFA+H]".

Budc 5: Axit 4-nitroso-1-phenylmetoxycacbonyl-1,4-diazepan-5-carboxylic

0
HO

0//N_ N\\/ N\”/O\)@

)

Axit 1-(benzyloxycacbonyl)-1,4-diazepan-5-carboxylic axit 2,2,2-trifloaxetic
(1,448 g) dugc hoa tan trong nude (11,0 mL) va tetrahydrofuran (4,0 mL) & nhiét do
trong phong. Sau d6, bd sung timg giot axit clohydric (37%, 337 pL) trong khoang
thoi gian 1a 5 phat. Dung dich mau nau nhat ndy dugc lam lanh xuéng 0°C va bd
sung natri nitrit (251 mg). Hén hogp nay dugc 1am 4m dén nhiét d6 trong phong va
tiép tuc khudy trong 1 gid. Hon hop phan tmg nay duoc rét vao trong nudc da/nude.
Pha chtta nuéc sau d6 duge chiét hai 1in bing etyl axetat. Cac 16p hiru co két hop
duoc ria béng nudc mudi, dugc 1am khod béng NazS04, dugce loc va duge lam bay

hoi. Phin cin dugc 1am khé & chan khong cao dé tao ra hogp chat néu & d€ muc nay
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duéi dang diu mau nau nhat thd (966 mg, 97%, do tinh khibt 80%). MS (m/e):
308,5 [M+H]".

Budc 6: 6-Phenylmetoxycacbonyl-4,5,7,8-tetrahydrooxadiazolo[3,4-d][1,4]

diazepin-9-ium-3-olat

Axit 1-(benzyloxycacbonyl)-4-nitroso-1,4-diazepan-5-carboxylic (936 mg)
dugc hoa tan trong axetonitril (15 mL) & nhiét d§ trong phong trong méi trudng
argon. Hon hop ndy dugc lam lanh xudng nhiét d6 0°C va bd sung tung giot
anhydrit trifloaxetic (768 mg) trong khoang thdi gian 10 phit. Hén hop nay dugc
lam 4m dén nhiét do trong phong va tiép tuc khudy trong 3 gid. Sau d6, bd sung kali
cacbonat (505 mg) va hdn hgp nay dugc khudy trong 30 phut. Hon hop phan tng
ndy dugc rét vao trong nude da/nude. Pha chira nude sau d6 dugce chiét hai 1an bing
etyl axetat. C4c 16p hitu co két hop dwgc rira bang nude mubi, duoc 1am khod bang
NazS04, duge loc va duge 1am bay hoi. Nguyén lidu thd dugc tinh ché béng séc ky
nhanh (silica gel, gradien cua etyl axetat trong heptan) dé tao ra hop chit & d& muc
nay dudi dang gom mau vang nhat (300 mg, 39%). MS (m/e): 290,5 [M+H]".

Budc 7: 6-O-benzyl 2-O-etyl 4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-
2,6-dicarboxylat

B& sung etyl propiolat (284 mg) vao dung dich cua 6-(benzyloxycacbonyl)-
5,6,7,8-tetrahydro-4H-[1,2,3]oxadiazolo[3,4-d][ 1,4]diazepin-9-ium-3-olat (186 mg)
trong clobenzen (4,0 mL) ¢ nhiét d9 trong phong trong méi trudng argon. Hon hop
nay dugc gia nhiét & nhiét do 150°C trong 2 gid trong vi séng. Hdn hgp phan tmg

ndy dugc l1am bdc hoi ngay dén kho. Nguyén liéu thd duge tinh ché bang sic ky

-46-



24580

nhanh (silica gel, gradien clia etyl axetat trong heptan) dé tao ra hop chét ¢ d& muc

nay dudi dang gdbm mau vang nhat (131 mg, 53%). MS (m/e): 344,5 [M+H]".

Chét dong phan vi tri 6-O-benzyl 3-O-etyl 4,5,7,8-tetrahydropyrazolo[1,5-
d][1,4]diazepin-3,6-dicarboxylat ciing dugc phan 1ap bing sic ky nhanh (silica gel,
gradien cla etyl axetat trong heptan) 1a gdm mau vang nhat (36 mg, 16%). MS
(m/e): 344,5 [M+H]".

Buoce 8: Axit 6-phenylmetoxycacbonyl-4,5,7,8-tetrahydropyrazolo[1,5-d][1,4]

diazepin-2-carboxylic

B sung timg giot dung dich lithi hydroxit 1M (9,33 mL) trong khoang thoi
gian 10 phat vao dung dich cia 6-benzyl 2-etyl 7,8-dihydro-4H-pyrazolo[1,5-
d][1,4]diazepin-2,6(5H)-dicarboxylat (1,78 g) trong tetrahydrofuran (20 mL) & nhiét
do trong phong. Hon hop nay dugc khudy & nhiét do trong phong trong 18 gid. Hén
hop phan tmg nay duge rét vao trong nuée dé/nuée va duge axit héa bang dung
dich HCI (2M) dén d6 pH=1. Pha chira nuéc sau d6 dugc chiét hai 14n bing etyl
axetat. Cac 16p hitu co két hop duoc rira bing nuéc mudi, dugc lam kho bing
Na>S04, loc va 1am bay hoi dung méi. Phin cin dugc 1am khd & chan khong cao dé
tao ra hop chit néu & dé muc nay dudi dang chét rin mau vang (1,64 g, 95%). MS
(m/e): 316,5 [M+H]".

Chét trung gian 2:

Este 6-tert-butyl cua axit 4,5,7,8-tetrahydro-1,3,3a,6-tetraaza-azulen-2,6-

dicarboxylic

Boc—N /
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Budcl: Etyl (2Z)-2-amino-2-(2-hydroxyetylhydrazono)axetat

O
HZNw([L O/\
HO\/\N _N
H

B6 sung 2-hydrazino-etanol vao dung dich cua este etyl cia axit amino-
thioxo-axetic (5,0 g,) trong etanol (160 mL) & 0°C va hdn hgp phan ting nay duoc
khudy & 25°C trong 2 gid. Cac thanh phan d& bay hoi sau d6 dugc loai bo trong
chdn khéng @6 tao ra hop chit néu & dé& muc ndy (6,58 g) dudi dang chit rin dang
dinh mau vang chit nay dugc st dung trong budc tiép theo ma khong cén bét ky sy
tinh ché thém nao nira. LC-MS: 175,8 [M+H]".

Budc 2: Etyl (2Z)-2-[3-(tert-butoxycacbonylamino)propanoylamino]-2-(2-
hydroxyetylhydrazono)axetat

H
Boc” N © o)

VYYM J

HO A~ N
H

B sung trietyl amin (6,78 mL) va etyl cloformat (4,64 mL) vao dung dich
cua axit 3-tert-butoxycacbonylamino-propionic (7,73 g) trong THF (100 mL) & -
10°C trong moi trudng nito va hdn hgp phan tng nay dugc khudy & -10°C trong 0,5
gi0. Loc hdn hop phan ng va sau d6 phan dich loc dugc bd sung vao dung dich cia
etyl (2Z)-2-amino-2-(2-hydroxyetylhydrazono)axetat (6,57g) va hdn hop nay duoc
khudy & 25°C trong 16 gid. Dung mdi dugc bde hoi trong chdn khéng va phan cin
dugc phan cach giita hdn hop cua etyl axetat (150 mL) va nude (100 mL). Lép hitu
co duge tach ra, va 16p chtra nuée duge chiét lai bang etyl axetat (2x100ml). Cac
16p hitu co két hop dugc rira b%lng nude mudi, duge lam khd béng NazSO4 khan, loc,
va ¢d trong chdn khong. Nguyén lidu thd dugc tinh ché bing sic ky cot trén

silicagel thudng (20-40%EtOAc/hexan) d& tao ra este etyl cia axit (3-tert-
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butoxycacbonylamino-propionylamino)-[(2-hydroxy-etyl)-hydrazono]-axetic (5,81
g) duéi dang chét rin dang dinh mau vang. LC-MS: 346,9 [M+H]".

Bude 3: Etyl 5-[2-(tert-butoxycacbonylamino)etyl]-1-(2-hydroxyetyl)-1,2,4-

triazol-3-carboxylat

H
BOC/N\/\(/NHO
Ny o/
H O/\/

Dung dich cua etyl (2Z)-2-[3-(tert-butoxycacbonylamino)propanoylamino]-
2-(2-hydroxyetylhydrazono)axetat (5,8 g) trong n-BuOH (400 mL) duoc hdi luu
trong 18 gid. Dung méi nay dugc loai bé trong chdn khéng va phin cin dugce tinh
ché bing sic ky cdt trén silicagel thudng c¢6 st dung (0-4%MeOH/DCM lam chét
rira giai) dé tao ra hdn hop cua este etyl cia axit 5-(2-tert-butoxycacbonyl-amino-
etyl)-1-(2-hydroxy-etyl)-1H-[1,2,4]triazol-3-carboxylic va este n-butyl twong {mng
(4,22 g, khong tinh khiét) dudi dang chét rén dang dinh mau vang. LC-MS: 329,2
va 356,9 [M+H]".

Buéc  4: Etyl  5-(2-tert-butoxycacbonylamino-etyl)-1-[2-(toluen-4-
sulfonyloxy)-etyl]-1H-[1, 2, 4] triazol-3-carboxylat

H
N N O
Boc” \/\(/\/ /<
N / 0O
=N
TosO/\/ \

B& sung trietyl amin (2,70 mL) va p-toluensulfonyl clorua (2,92 g) vao dung
dich este etyl cua axit 5-(2-tert-butoxycacbonylamino-etyl)-1-(2-hydroxy-etyl)-1H-
[1,2,4]triazol-3-carboxylic (4,2 g) trong DCM (100 mL) & 0°C va khudy hdn hop
phén Gng nay nhiét do 25°C trong 16 gid. Pha loang hén hgp phan mg nay baing
DCM (50 mL) va rira bang dung dich natri bicacbonat chtra nuéc bao hoa (100 mL).
Lép hitu co duge 1am kho bing Na»SOq4 khan, loc, va ¢ trong chdn khéng. Phin
cin duoc tinh ché bang sic ky cot trén silicagel thuong (10-30% EtOAc/hexan lam

chét rira giai) dé tao ra hop chit néu & d& muc nay 13 hdn hop cia este etyl va este
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butyl twong tmg (1,98 g) dudi dang chét rin dang dinh mau vang. LC-MS: 4829 va
511,1 [M+H]".

Buéc 5: Etyl 5-(2-amino-etyl)-1-(2-hydroxy-etyl)-1H-[1,2,4] triazol-3-

carboxylat

HZN\/YNHO

N\N

O
TosO ~ _\

B4 sung 4N HCI trong dioxan (40 mL) vao dung dich cta etyl 5-(2-tert-
butoxycacbonylamino-etyl)-1-[2-(toluen-4-sulfonyloxy)-etyl]-1H-[1,2,4]triazol-3-
carboxylat (5,17 g) trong DCM (100mL) va hdn hgp phan g nay duoc khudy &
25°C trong 2 gid. Sau d6, cac thanh phan dé bay hoi duogc loai bd trong chdn khong
dé tao ra hop chit néu ¢ d muyc nay 1a hdn hop cla este etyl va cac mudi
hydroclorua ctia este butyl twong ung (4,42 g, thd) dudi dang chét rin dang dinh
mau niu. LC-MS: 383,1 va 410,8 [M+H]".

Budc 6: Etyl 5,6,7,8-tetrahydro-4H-1,3,3a,6-tetraaza-azulen-2-carboxylat

NN
HN H

\__ "N °\

B6 sung timg giot trietylamin (4,44 mL) vao huyén phti cia etyl 5-(2-amino-
etyl)-1-(2-hydroxy-etyl)-1H-[1, 2, 4] triazol-3-carboxylat (4,4 g, thd) trong THF
(200 mL) & 0°C va hdn hop phan tmg nay duge khudy & 60°C trong 18 gid. Loai bd
cac chét d& bay hoi trong chdn khéng dé tao ra hop chét néu & d& muc ndy 1a hdn
hop cua este etyl va este butyl twong tng cling v6i cac tap chét khac (2,23 g, thd)
dudi dang chét rén dang dinh mau ndu, chit nay dugc st dung trong buéc tiép theo
ma khong can tinh ché thém. LC-MS: 211,3 va 239,0 [M+H]".

Buéce 7: Este 6-tert-butyl este 2-etyl clia axit 4,5,7,8-tetrahydro-1,3,3a,6-

tetraaza-azulen-2,6-dicarboxylic
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B4 sung trietyl amin (2,21 mL) va di-tert-butyl cacbonat (3,6 mL) vao huyén
phu cua etyl 5, 6, 7, 8-tetrahydro-4H-1,3,3a, 6-tetraaza-azulen-2-carboxylat (2,2 g)
trong THF (100 mL), va hdn hop phan tmg nay duoc khudy & 25°C trong 2 gio.
Dung mdi ndy dugc loai bé trong chdn khéng, va phan cin duge tinh ché bang séc
ky cot trén silicagel thuong (0-5%MaOH/DCM lam chit rira giai) dé tao ra hop chét
néu & d& muc nay 12 hdn hop cia este etyl va este butyl twong ung (1,2 g, 53,3% tir
etyl 5-(2-tert-butoxycacbonylamino-etyl)-1-[2-(toluen-4-sulfonyloxy)-etyl]-1H-
[1,2,4]triazol-3-carboxylat, thu dugc trong Budc 4) dudi dang chét rin dang dinh
mau vang. LC-MS: 311,2 va 339,1 [M+H]".

Budc 8: Este 6-tert-butyl cia axit 4,5,7,8-tetrahydro-1,3,3a,6-tetraaza-

azulen-2,6-dicarboxylic

N @)
OV vy
Boc—N /

N—-N"  OH

Bd sung dung dich cia LiOH H,0 (324 mg) trong nudc (4 mL) vao dung
dich cua este 6-tert-butyl este 2-etyl cua axit 4,5,7,8-tetrahydro-1,3,3a,6-tetraaza-
azulen-2,6-dicarboxylic (1,2 g) trong THF (16 mL) & nhiét d§ 25°C, va hén hop
phan ng niy dugc khudy & 25°C trong 1 gid. Dung moi nay dugc loai bd trong
chdn khéng va phan cin ndy duoc hoa tan trong nude (30 mL) va rira bang etyl
axetat. Lop chira nuéc dugc axit héa bang dung dich axit xitric bdo hoa chia nuée
va dugce chiét bing DCM (3x75 mL). Céc 16p hitu co két hgp dwogc 1am kho bing
NaxSO4 khan, loc, va c6 trong chan khong. Phén cin nay dugc tinh ché béng HPLC
diéu ché dé tao ra hop chit néu & d& muc ndy (228 mg, 21%) duéi dang chét rin c6
mau trdng nhat. LC-MS: 283,3 [M+H]*.

Chét trung gian 3:

-51-



24580

Este 7-benzyl cua axit 5,6,8,9-tetrahydro-imidazo [1,2-a] [1,4] diazepin-2,7-

dicarboxylic:

8
O

Este benzyl cua axit 2-formyl-5,6,8,9-tetrahydro-imidazo [1,2-a] [1,4]
diazepin-7-carboxylic (500 mg), dugc tao ra theo cac quy trinh dugc md ta boi
Gerlach et al. trong cong bd don qubc té PCT (2008), WO 2008135526 Al, duoc
hoa tan trong axeton (15 mL) va nudc (15 mL). Sau d6, bd sung axit sulphamic
(292 mg) va NaClO; (211 mg), va hdn hgp phan tmg nay dugc khudy & 25°C trong
3 gio. Axeton dugc loai bd trong chdn khéng, va 16p chita nude dugc chiét bing
DCM (3x50 mL). Cac 16p hitu co két hop dwoc 1am kho bang Na SOy khan, loc, va
cd trong chdn khéng. Nguyén lidu thd dugc nghién min v6i EtO va dé tao ra chit
rin mau tréng nhat, chét nay dugc lam kho dé tao ra este 7-benzyl cua axit 5,6,8,9-
tetrahydro-imidazo [1,2-a] [1,4] diazepin-2,7-dicarboxylic (6) (425 mg, 81%). LC-
MS: 316,0 [M+H]".

Chét trung gian 4:

4-(hydroxymetyl)-3-isopropyl-benzonitril

OH

Budcl: 4-xyano-2-isopropylphenyl triflometansulfonat
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B6 sung anhydrit triflometansulfonic (1,75 mL) vao dung dich cta pyridin
(915 ul) trong diclometan (70 mL) & 0°C. Huyén phit mau tring dugc khudy trong
10 phit & nhiét d6 0°C. BS sung ting giot dung dich ctia 4-hydroxy-3-
isopropylbenzonitril (CAS: 1,52 g) trong diclometan (40 ml). Bé da dugc théo bd va
dung dich trong mau nau sdm dugc khudy & nhiét do trong phong. TLC ¢t = 75
phiit thé hién phan tmg nay hoan thanh. Pha loding hdn hop phan tng nay bang
diclometan va rira bang nudc va nudc mubi. Lép chira nuée duge chiét nguoc bing
diclometan lam khd bing magie sulfat, dugc loc va dugc lam bay hoi. Phin cin
dugc tinh ché bang sic ky nhanh (100 g, SiOy; gradien heptan / diclometan 9: 1 véi
heptan / diclometan 4: 6) dé tao ra hop chét néu & d& muyc nay (2,63 g, 95%). Chét
16ng mau vang; MS: 292,1 [M-H]".

Budc 2: Metyl 4-xyano-2-isopropylbenzoat

0

NF

B sung 4-xyano-2-isopropylphenyl triflometansulfonat (2,30 g) vao ndi hap
va bd sung metanol (46 mL). Nbi hép dugc dit trong moi trudng argon va sau d6 bd
sung phtc chét trietylamin (2,73 mL) va 1,1'-bis(diphenylphosphino)feroxen-
paladi(II)diclorua diclometan (320 mg). Mdi truong CO duge dua vio bang cach rut
chan khong (3 14n) va dwa vao 10 bar CO. Sau d6 ting ap suit 1én dén 50bar va ndi
hép duoc gitt & nhiét d6 110°C trong 20 gid. Hon hop phan tng dugc dé ngudi
xubng nhiét do trong phong va dung dich mau dé dugc bée hoi trong chan khong.
Loc phin cin nay trén 100 g ¢t SiO,, dung méi diclometan / heptan 1: 1 tao ra hop

chit néu & d& muc nay (1,23 g, 77%). Diu mau vang nhat, MS: 218,5 [M+H]".

Buéc 3: 4-(hydroxymetyl)-3-isopropyl-benzonitril
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OH
NF

B6 sung lithi bohydrua (ZM trong THF, 9,06 mL) vao dung dich mau vang
nhat, trong cuia metyl 4-xyano-2-isopropylbenzoat (1,227 g) trong tetrahydrofuran
(15 mL). Hon hgp phan tng nay dugc gia nhiét dén hdi luu. TLC (diclometan /
heptan 4: 1) & t = 1 gi& thé hién phan tng hoan thanh. Phan ung nay dugc lam mat
xudng nhiét d6 trong phong va bd sung 5 mL MeOH. Sau 30 phut, phan (ng nay
dugc pha lodng bang etyl axetat va duoc chiét bang nuéc va nude mudi. Cac 16p
chira nu6c dugce chiét nguge bang etyl axetat. Cac 16p hitu co két hop duge 1am kho
b.%mg magie sulfat, dugc loc va dugc lam bay hoi. Séc ky (100 g, SiO,; gradien
diclometan véi diclometan / metanol + dung dich NH4OH 0,25% chta nuéc 19: 1)
tao ra hop chit néu ¢ dé muc nay (802 mg, 76%). Ddu mau vang nhat, MS: 176,2
[M+H]".

Chét trung gian 5:

N-[5-xyano-2-(hydroxymetyl)phenyl]-2,2-dimetyl-propanamit

/©/\OH
NF

Buéc 1: Metyl 4-xyano-2-pivalamidobenzoat

Pen
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B sung timg giot pivaloyl clorua (650 ul) vao dung dich mau dd, trong cta
metyl 2-amino-4-xyanobenzoat (CAS: 159847-83-3; 776 mg) trong pyridin (6 mL)
& 0°C. Chét rén két tiia. MS & t = 2 gitr thé hién phan tng hoan thanh. Pha lodng
hdn hop phan tng nay bang HCI 1M chira nuée va chiét 2 14n bang etyl axetat/ 2-
metyltetrahydrofuran. Cac 16p hitu co két hop duoc rira bang nudc, dung dich
NaxCO3 50% va nude mudi, duge 1am khod béng magie sulfat, dugc loc va duge lam
bay hoi. Phan cin nay duoc tao huyén phu trong etyl axetat dé tao ra hop chét néu &
d& muc nay (819 mg, chét rin mau tring). Nudc cai dugc bée hoi va phin cin nay
duoc xir Iy bing tBME dé tao ra nhom khéc cua hop chit néu & d& muc nay (148
mg, chit rin mau tring). Cac san phdm duogc két hop dé tao ra hop chit néu & dé

muc nay (967 mg, 84%). Chit rdn mau tring. MS: 261,1 [M-H]-.

Budc 2: N-[5-xyano-2-(hydroxymetyl)phenyl]-2,2-dimetyl-propanamit

HN @)

OH

NZ

B6 sung dung dich cia canxi clorua (286 mg) trong etanol (6,0 mL) vao
huyén phii mau tréng cta metyl 4-xyano-2-pivalamidobenzoat (335 mg) trong
tetrahydrofuran (6,0 mL) trong mdi trudng argon. BS sung natri bohydrua (195 mg)
trong 3 phan trong khoang thdi gian 1a 20 phit. TLC & t = 4 gi thé hién phan ung
hoan thanh. Hon hgp phan ing nay dugc rét 1én trén nude da/nuée va dung dich
NH4Cl bdo hoa. Lép chira nude dugce chiét hai 1dn bang etyl axetat. Cac 16p hitu co
két hop duoc rira bing nudc mubi, duoc 1am khd bing magie sulfat, duoc loc va
dugc 1am bay hoi. Sic ky (50 g, SiO», gradien diclometan v&i diclometan/ metanol
9:1) tao ra hop chit néu & d& muyc nay (257 mg, 86%). Chét rin mau tring, MS:
233,2 [M+H]".

Chét trung gian 6:

Axit 2-(4-xyano-2-xyclopropylphenoxy)axetic
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o
OH

NZ

Budec 1: Etyl 2-(4-xyano-2-xyclopropylphenoxy)axetat

O
/\o)]\/O

X

3-Xyclopropyl-4-hydroxybenzonitril (140 mg) dugc hoa tan trong axeton (5
mL) & nhiét do trong phong trong moi trudng argon. Bd sung lién tiép kali cacbonat
(122 mg) va etyl 2-bromoaxetat (97 pL) vao hdn hgp nay. Hon hop phan Gng nay
dugc gia nhiét dén hdi luu trong 3 gid va sau d6 dugc dé ngudi xubng nhiét do
trong phong. Dung méi duge bdc hoi va phin cin nay dwoc rét vao nude mudi va
etyl axetat va cic 16p dugc tach ra. Lop chita nudc duge chiét hai 1in bing etyl
axetat nita. Cac 16p hitu co két hop duge rira mot 1an bang nude mubi, duge lam
kho bé‘mg NayS0q, loc, bdc hoi va 1am kho trong diéu kién chan khong cao dé tao ra
san phim thd 13 ddu nhét mau vang chat nay duoc sir dung ma khong cin tinh ché

thém (210 mg, 88%).

Budc 2: Axit 2-(4-xyano-2-xyclopropylphenoxy)axetic

0

oo
NF

B6 sung timg giot dung dich lithi hydroxit 1M (1,47 mL) trong khoang thdi
gian 1a 5 phut vao dung dich cta etyl 2-(4-xyano-2-xyclopropylphenoxy)axetat (200
mg) trong THF (4,0 ml) & nhiét d6 trong phong. Hén hop nay dugc khudy & nhiét

do trong phong trong 5 gio. Hon hop phan ung nay dwgc rét vdo trong nudc
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da/nuéc va dugc axit héa bang dung dich HC1 2M dén d6 pH=1. Pha chira nuGc sau
d6 dugc chiét hai lan bing etyl axetat. Céc 16p hitu co két hop dugce ria bang nudc
mubi, dugc 1am khd béng Na;SOs4, loc va lam bay hoi dung méi. Phin cin duge lam
khé & chan khong cao d tao ra hop chit néu & dé muc nay duéi dang chit rin mau

vang (170 mg, 96%). MS (m/e): 216,1 [M-H]".
Chét trung gian 7:

Axit 2-(4-xyano-2-etylphenoxy)axetic

o)
Faae
NZ

Nguyén liéu ndy dugc tao ra tuong tw véi Chét trung gian 6 tur 3-etyl-4-
hydroxybenzonitril (CAS: 4997-55-1)

Chét trung gian 8:

Axit 2-(2-tert-butyl-4-xyanophenoxy)axetic

0O
e
NZ

Nguyén liéu nay dugc tao ra twong tu véi Chét trung gian 7 tir 3-tert-butyl-4-
hydroxybenzonitril (CAS: 4910-04-7)

Chét trung gian 9:

5,6,7,8-Tetrahydro-4H-pyrazolo[1,5-d][1,4]diazepin-2-y1(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-yl)metanon

\)j/k QNH
N~N
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Viéc téng hop chét trung gian 9 dugc mo ta trong Vi du 3, Buée 1.
Chét trung gian 10:

1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-y1(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[1,5-d][1,4]diazepin-2-yl)metanon hydroclorua

)

Buée 1: Tert-butyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-
5,6,8,9-tetrahydro-[1,2,4]triazolo[1,5-d][1,4]diazepin-7-carboxylat

Trong binh day tron dung tich 20mL, két hop axit 7-(tert-butoxycacbonyl)-
6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[1,5-d][1,4]diazepin-2-carboxylic (Chét trung
gian 9, 450 mg) va 4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin (207 mg) véi
DMF (12,9 mL) d tao ra huyén phi mau tring. B sung tung giot N-
etyldiisopropylamin (587 mg) trong khoang thoi gian 1a 2 phdt & nhiét do trong
phong. Sau d6, bd sung HATU (638 mg) va hdn hgp phan tng nay dugc khudy
trong 15 gid & nhiét do trong phong. Hon hop nay duoc rét vao nude da/nude va
pha chita nuéc duge chiét hai 14n bing etyl axetat. Cac 16p hitu co két hop duoc rira
béng nude mudi, duge 1am kho ba"mg NaS04, duge loc va duge 1am bay hoi. Phan
cin nay mot 14n nira dugc bdc hoi véi toluen. Nguyén liéu tho dugc tinh ché bang
sdc ky nhanh (silica gel, 20 g, 0% dén 10% MeOH trong CH,Cl,) dé tao ra bot mau
trang (310 mg). MS: 389,3 [M+H]".
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Budc 2: 1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-y1(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[1,5-d][1,4]diazepin-2-yl)metanon hydroclorua

O

-
HN = /NH

N=N

Trong binh déy tron dung tich 20mL, két hop tert-butyl 2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-8,9-dihydro-5SH-
[1,2,4]triazolo[1,5-d][1,4]diazepin-7(6H)-carboxylat (230 mg) va 5N HCI trong 2-
propanol (5 mL) dé tao ra huyén phit mau tring. Hon hop phan ung dugc gia nhiét
dén 50°C voi khudy trong 2 gi&. Hon hop phan Uing nay sau d6 dugce 1am lanh va cd
trong chan khéng dé tao ra mudi thd (190 mg), chét nay dugc st dung ma khong
can tinh ché thém. MS: 289,1 [M+H]".

Chét trung gian 11:

Axit 3-[3-clo-4-(triflometoxy)phenyl]propanoic

O

OH

Budc 1: Axit (E)-3-[3-clo-4-(triflometoxy)phenyl]prop-2-enoic

o

Cl
F

F
S,

Trong binh day tron dung tich 20mL, 3-clo-4-(triflometoxy)benzaldehyt
(CAS: 83279-39-4, 500 mg), axit malonic (510 mg) va piperidin (22,0 pL) dugc két
hop véi pyridin (3,0 mL) dé tao ra dung dich khéng mau. Hn hop nay sau do6 dugc

gia nhiét dén nhiét ¢6 hdi luu trong 5 gid. Hon hop phan tng dugc lam lanh, duoc
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rot vao nudc da/nude va dugce axit hoa b:?mg 2N HCI. Pha chtra nuéc duge chiét 2
14n bang etyl axetat va cac 16p hitu co két hop duogc rira bang nude mudi, duge lam
khd bang NazS0s, duge loc va dwogc 1am bay hoi. Nguyén licu thd duoc tinh ché
bang sic ky nhanh (silica gel, 20 g, 0% dén 10% MeOH trong CH,Cly) dé tao ra
hop chét néu & dé muc nay dudi dang chét rin mau trang (400 mg). MS: 265,1 [M-
HJ.
Budc 2: Axit 3-[3-clo-4-(triflometoxy)phenyl]propanoic
O

OH

Trong binh ba ¢6 dung tich 50mL, axit (E)-3-[3-clo-4-
(triflometoxy)phenyl]prop-2-enoic (300 mg) dugc két hop véi etyl axetat (10 mL)
dé tao ra dung dich khong mau. B sung paladi trén than (Pd 10%, 40 mg) va hdn
hop nay sau d6 dugc thuy phén trong 30 phut, trong d6 phan tich TLC cho thay
khong con nguyén lidu ban ddu con du. Loc hdn hop phan Uing qua xelit va sau do
dugc co trong chdn khéng & tao ra chét rin mau vang nhat (300 mg), chit nay

dugc st dung ma khong can tinh ché thém. MS: 267,3 [M-HJ.
Chét trung gian 12:

Axit 2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-carboxylic

NZ
OH
0 NS
o) O

Buéc 1: Metyl 6-xyclopropyl-2-oxo-1,2-dihydropyridin-4-carboxylat
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Huyén phi coa axit 6-xyclopropyl-2-oxo-1,2-dihydropyridin-4-carboxylic
(CAS: 150190-28-6; 400 mg) trong metanol (4 mL) va axit sulfuric (12 pL) dugc
gia nhiét ¢ nhiét do 70°C trong 48 git. Hon hop nay sau dé duoc cd trong chdn
khéng. Phén can nay dugc tao huyén phi trong diclometan (10 mL), sau d6 loai bo
nguyén liéu khong tan bang cach loc va phan dich loc dugc béc hoi dé tao ra hop
chit néu & d& myc nay (427 mg) dudi dang chét ban rin mau nau nhat. MS: 194,1

[M+H]".

Budc 2: Metyl 2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-carboxylat

o\ O\
o} o}

B sung kali cacbonat (455 mg) va 4-(iodometyl)tetrahydro-2H-pyran (CAS:
101691-94-5; 744 mg) vao huyén phu cia metyl 6-xyclopropyl-2-oxo-1,2-
dihydropyridin-4-carboxylat (212 mg) trong axetonitril (5 mL) cting véi khudy. Hon
hop phan tng nay dugc gia nhiét & nhiét do 80°C trong 16 gid va sau d6 dugc boc
hoi trong chdn khéng. Phin cin duoc tinh ché bang sic ky nhanh (silica gel,
gradien heptan—etyl axetat) dé tao ra hop chit néu & dé muc nay dudi dang diu

khong mau (188 mg). MS: 292,2 [M+H]".

Buéc 3: Axit 2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-carboxylic
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N7

OH
0 NN
0] 0

B sung lithi hydroxit monohydrat (53,0 mg, 1,26 mmol) vao dung dich cua
metyl 2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-carboxylat (184 mg) trong
tetrahydrofuran (2 mL) va nuéc (2 mL) va hdn hop tao ra dugc khudy & nhiét do
trong phong trong 16 gid. Hon hop nay dwoc béc hoi mot phin d& loai bo
tetrahydrofuran. Pha chira nuéc dugc phan céch giita hdn hop cia dung dich axit
clohydric 1 M chira nu6c va etyl axetat. Cac 16p dugc tach ra va 16p hitu co dugc
rira béng nude mudi, dugc lam kho b%lng magie sulfat, dugc loc va dugc lam bay
hoi dé tao ra hop chit néu & dé muc nay dudi dang dau khoéng mau (218 mg). MS:
276,1 [M-H]J".

Chét trung gian 13:

Axit (E)-3-[4-(diflometoxy)-3-flo-phenyl]prop-2-enoic

Nguyén liéu ndy dugc tao ra twong tu v6i Chat trung gian 11, Buée 1 tir 4-
(diflometoxy)-3-flobenzaldehyt (CAS: 1214379-56-2, 1,54 g). MS: 233,1 [M+H]".

Chét trung gian 14:

6,7,8,9-tetrahydro-SH-imidazo[1,2-d][1,4]diazepin-2-yl(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-yl)metanon

Nguyén liéu ndy dugc tao ra tuong tw véi Vi du 3, Bude 1, bang cach hydro
hoa benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydroimidazo [1,2-d][1,4]diazepin-7-carboxylat (thu dugc trong Vi du 2) dé tao
ra hop chét néu & d& muc nay 6,7,8,9-tetrahydro-5H-imidazo[ 1,2-d][1,4]diazepin-2-
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yl(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-yl)metanon 1 bdt khong mau. MS:
288,2 [M+H]".

Chét trung gian 15:

(3aR,7aR)-5-(6,7,8,9-Tetrahydro-5H-[1,2,4]triazolo[1,5-d][1,4]diazepin-2-
cacbonyl)hexahydro-[1,3]oxazolo[5,4-c]pyridin-2(1 H)-on 2,2,2-trifloaxetat
o)
F%OH
F N H
7 : 0O
—N
N/ N
H H

E
HN

Budc 1: tert-Butyl (3aR,7aR)-2-o0x0-1,3a,4,6,7,7a-hexahydro-
[1,3]oxazolo[5,4-c]pyridin-5-carboxylat

S

T

T 0
Y=o

B sung imidazol (161 mg) va sau d6 1,1"-cacbonyldiimidazol (382 mg) vao
dung dich cia (3R,4R)-tert-butyl 4-amino-3-hydroxypiperidin-1-carboxylat (CAS:
1007596-95-3, 510 mg) trong DMF (8,0 mL) & nhiét d§ trong phong trong moi
tredng argon. Hon hop nay dugc khudy & nhiét do trong phong trong 18 gid. Sau do,
hdn hop phan ng nay dugc rét vao trong nude di/nude va 16p chra nudc duoc
chiét hai 1an bang etyl axetat. Cac 16p hitu co duge ria mot 1an bang nudec mudi,
dugc 1am khd bang NaySOs, duoc loc va duge 1am bay hoi. Phan cin nay mét lan
nita duge bdc hoi véi toluen. Nguyén liéu thd duge tinh ché bang sic ky nhanh
(silica gel, hop 20g, 0% dén 5% metanol trong diclometan) d& tao ra hop chit néu &
d& muc ndy duéi dang chét rin mau tring (460 mg). MS: 187,0 [M-56 (isobutylen)
+H]".

Buéc 2: (3aR,7aR)-3a,4,5,6,7,7a-hexahydro-1H-[1,3]oxazolo[5,4-c]pyridin-

2-on hydroclorua

-63-



24580

I

HN i
o)

Cl—H 1 m>=

tert-Butyl (3aR,7aR)-2-0x0-1,3a,4,6,7,7a-hexahydro-[1 ,3]oxazolo[5,4-
c]pyridin-5-carboxylat (458 mg) dugc két hop véi axit clohydric (khoang 5M - 6M
trong isopropanol, 6,87 mL) va hdn hop nay dugc khudy & nhiét do trong phong
trong 19 gio. Hon hop phan tng nay sau d6 duge bée hoi ngay dén kho. Phin cin
mau tring nay duogc két hop vi etyl axetat (8 mL) va huyén pha ndy dugc khudy &
nhiét d9 trong phong trong 1 gid. Chit ran khéng mau dugc phan 1ap bang c4ch loc,
rira bing etyl axetat va 1am kho & chéan khong cao dé tao ra hop chit néu ¢ d& muc
nay (279 mg). MS: 143,0 [M+H]" (bazo tu do).

Budc 3: tert-Butyl 2-[(3aR,7aR)-2-0x0-1,3a,4,6,7,7a-hexahydro-
[1,3]Joxazolo[5,4-c]pyridin-5-cacbonyl]-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-
d][1,4]diazepin-7-carboxylat

[0}
/NW/U\N *:* 0
0
NOLAS s
T

Trong binh ddy tron dung tich 50mL, (3aR,7aR)-3a,4,5,6,7,7a-hexahydro-
1H-[1,3]oxazolo[5,4-c]pyridin-2-on hydroclorua (225 mg), 4-metylmorpholin (382
mg) va este 6-tert-butyl ciia axit 4,5,7 8-tetrahydro-1,3,3a,6-tetraaza-azulen-2,6-
dicarboxylic (Chét trung gian 2, 391 mg) dugc két hop véi DMF (10,0 mL) dé tao
ra dung dich mau vang nhat. B§ sung 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua (483 mg) va 1-hydroxybenzotriazol hydrat (340 mg) va hdn hop phan
ting nay dugc khudy trong 16 git & nhiét do trong phong. Hén hop nay dugc rét vao
nuéc da/nude va duge chiét hai 14n bing etyl axetat. Cac 16p hitu co két hop dugce
roa b%mg nude mudi, dugc lam khod béng NaxSO4, dugce loc va duge lam bay hoi.
Phan cin nay mot 14n nira duoc bée hoi véi toluen. Nguyén liéu thd dugc tinh ché

bang sic ky nhanh (silica gel, hop 50g, 0% dén 10% metanol trong diclometan) dé
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tao ra hop chit néu & dé muc nay dué6i dang chét rén khong mau (491 mg). MS:
351,2 [M-56 (isobutylen) +H]".

Budéc 4: (3aR,7aR)-5-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[ 1,5-
d][1,4]diazepin-2-cacbonyl)hexahydro-[1,3]Joxazolo[5,4-c]pyridin-2(1H)-on 2,2,2-

trifloaxetat

o

o
F //\(/NVLN i o

HN N_,\{ (I >=o
— 1h

tert-Butyl 2-[(3aR,7aR)-2-0x0-1,3a,4,6,7,7a-hexahydro-[1,3]Joxazolo[5,4-c]
pyridin-3-cacbonyl]-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-
carboxylat (50 mg) dugc hoa tan trong diclometan (5,0 mL) & nhiét d9 trong phong
trong mdi trudng argon. Sau d6, bd sung ting giot axit 2,2,2-trifloaxetic (140 mg)
trong khoang thoi gian 1a 5 phiit va hdn hgp nay duge khudy & nhiét do trong phong
trong 3 gid. B sung tir tir axit 2,2,2-trifloaxetic (42,1 mg) nita va tiép tuc khudy &
nhiét d6 trong phong trong 17 giv nita. Sau d6, dung mdi nay dugc loai bd bang
cach bay hoi va TFA con du duoc loai bo bing cach bd sung va bdc hoi toluen. Sau
khi bdc hoi, phﬁn can duoc lam kho & diu kién chan khong cao dé tao ra goém mau
vang nhat (68 mg), chit ndy dugc st dung ma khong cin tinh ché thém. MS: 307,2
[M +H]" (bazo tu do).

Vi du thye hién sang ché
Vidul
Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-

tetrahydropyrazolo[1,5-d][1,4]diazepin-6-carboxylat

O>_ //\ N/N\ (o)

s N0~
ol

=z

s

N/
H

|
N
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Bd sung timg giot 4-metylmorpholin (1,56 g) trong khoang thoi gian 13 5
phit viao huyén phi cua axit 6-(benzyloxycacbonyl)-5,6,7,8-tetrahydro-4H-
pyrazolo[1,5-d][1,4] diazepin-2-carboxylic (Chit trung gian 1, 1,62 g) va 4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin (702 mg, [CAS: 706757-05-3]) trong
dimetylformamit (20 mL) & nhiét d§ trong phong trong méi trudng argon. Sau do,
bb sung HATU (2,17 g) thanh bén phan. Hdn hop nay dugc khudy & nhiét do trong
phong trong 17 gio. Hon hop phéan tng nay dugc rét vao trong nugc da/nude. Pha
chira nuéc sau d6 duge chiét hai 14n bang etyl axetat. Cac 16p hitu co két hop duge
ria béng nude mubi, dugc lam kho béng Na2S04, dugc loc va duge 1am bay hoi.
Phin cin nay mot l4n nita dwoc bdc hoi véi toluen. Nguyén liéu thé dugc tinh ché
bing sic ky nhanh (silica gel, 0% dén 100% etyl axetat trong heptan va sau dé
CH2Clo/MeOH=96/4) dé tao ra hop chit néu & dé muc nay la bot mau tréng nhat
(1,40 g, 62%). MS (m/e): 422,6 [M+H"].

Vi du 2 sau ddy duoc tdng hop tir khdi cdu tric thich hop/Chét trung gian

twong tu v6i Vidu 1:

Vi Khoi cau trac /

du Chét trung gian

Tén hop chét MS, m/e

benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydroimidazo[1,2-
d][1,4]diazepin-7-carboxylat 4222

2 O Chét trung gian 3 | [M+H]"

Vidu3

[3-Flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]
pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-carboxylat



N
F Q\\
N
F H
F+O
F

Buée 1. 5,6,7,8-Tetrahydro-4H-pyrazolo[1,5-d][1,4]diazepin-2-yl(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-yl)metanon

o

HNT
N=N

NH

Benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-
7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat (1,40 g, thu dugc
trong Vi du 1) dugc hoa tan trong metanol (10 mL) dé tao ra dung dich khong mau.
Bo sung paladi trén than hoat tinh (140 mg, Pd 10%) va dwa mdi trudng hydro vao
& nhiét do trong phong. Hon hop nay dugc khudy trong moi truong hydro trong 16
gi. Loc hdn hgp phan tng qua thiét bj dicalite speed plus (Acros Organics) va
dung moéi dugc bdc hoi dén kho dé tao ra hop chét néu & dé muc nay dudi dang dau
khong mau (910 mg, 94%). MS (m/e): 288,2 [M+H"].

Buéc 2: [3-Flo-4-(triflometoxy)phenylmetyl 2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-
d][1,4]diazepin-6-carboxylat

0
F
N /N\ E
HNT S g F
‘ N
o)

N=N

BS sung trietylamin (31,7 mg) vao dung dich coa (3-flo-4-
(triflometoxy)phenyl)metanol (CAS: 886498-99-3, 98,7 mg) trong axetonitril (8,0

mL) & nhiét do trong phong trong mdi trudng argon. Sau d6, bd sung N,N'-
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disuxinimidyl cacbonat (120 mg) va dung dich khong mau dugc khudy & nhiét do
trong phong trong 3 gid dé tao ra ruwgu hoat héa. B sung (6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-y1)(5,6,7,8-tetrahydro-4H-pyrazolo[1,5-d][ 1,4]
diazepin-2-yl)metanon (90 mg) va trietylamin (95,1 mg) vao dung dich khong mau
va hdn hop ndy dugc khudy & nhiét do trong phong trong 18 gid. H3n hop phan tmg
nady duge rét vao trong nude dd/nude va pha chira nuée duge chiét hai 1an bing etyl
axetat. Cac 16p hitu co két hop dugc rira bing nuée mudi, dugc lam kho bing
Na;S04, dugc loc va dugc 1am bay hoi. B sung toluen va dung moi nay mét lan
nita duge 1am bdc hoi. Nguyén lidu thd duge tinh ché bang sic ky nhanh (silica gel,
gradien clia etyl axetat trong heptan) dé tao ra hop chét néu & dé muc nay dudi dang
chit ran mau tring (53 mg, 32%). MS (m/e): 524,6 [M+H]".

Vi du 4 — 13 sau ddy dugc tong hop tir khéi cu truc thich hop va ruou

benzylic dugc thé twong tng tuong tw véi Vi du 2, Bude 2:

Vi . Khéi cu tric /
Tén hgp chat

) Ruou benzylic |[MS, m/e
du Chat trung gian

2-Flo-4-(triflometoxy)benzyl 2-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-

. (2-flo-4-
cacbonyl)-7,8-dihydro-4H-
. . ) (triflometoxy)-
pyrazolo[1,5-d][1,4]diazepin- |ChAt trung gian 524.5
4 phenyl)-metanol
6(5H)-carboxylat 9 [M+H]*
CAS:

o>\_ //\N/N\ 0
N - -
o~ 1240257-07-1
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Vi , Khdi chu truc /
Tén hgp chat ) . Rugu benzylic [MS, m/e
du Chat trung gian
[4-(Triflometoxy)phenyl]metyl 2-
(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[1,5- (4-triflometoxy-
5 d][1,4]diazepin-6-carboxylat Chat trung gian phenyl)metanol 506,3
9 [M+H]*
A SN R CAS: 1736-74-9
N
OyN\MN
F N
F——0 H
F
4-Xyanobenzyl 2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-
4H-pyrazolo[1,5-d][1,4]diazepin- 4-
6(5H)-carboxylat Chét trung gian| (hydroxymetyl)- |447 2
9 benzonitril  \[M+H]*
o>_ //\N’N\ o)
N
s o~ CAS: 874-89-5
)
N~ N
H
N//
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Vi , Khéi cdu triic /
Tén hop chat , Rugu benzylic MS, m/e
du Chat trung gian
4-Xyano-3-flobenzyl 2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro- 2-Flo-4-
4H-pyrazolo[1,5-d][1,4]diazepin- , (hydroxymetyl)-
6(5H)-carboxylat Chat trung gian benzonitril 170272
9 [M+H]*
°>\__N//\N/N\ % CAS: 222978-02-
0 MN 1
Q\N.
F N/N
H
N//
4-Xyano-2-flobenzyl 2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro- 3-Flo-d-
4H-pyrazolo[1,5-d][1,4]diazepin- , (hydroxymetyl)-
6(5H)-carboxylat Chat trung gian benzonitril 465,3
o o 9 [M+H]*
>\__N//\N/N\ CAS: 219873-06-
F o) \MN 0
/N
N~ N
H
N//
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Vi , Khéi cdu tric /
du Tén hop chat Chit trung gian Ruou benzylic |MS, m/e
(4-Xyano-2-propan-2-
ylphenyl)metyl 2-(1,4,6,7- 4-
tetrahydrotriazolo[4,5-c]pyridin-5- (hydroxymetyl)-
cacbonyl)-4,5,7,8- 3-isopropyl-
9 tetrahydropyrazolo[1,5- Chat trung gian| o000 4894
d][1,4]diazepin-6-carboxylat 9 (Chét trung gian [M+H]*
N 4)
(0]
N
4 H
[4-Xyano-2-(2,2-
dimetylpropanoylamino)phenyl]me
ty12-(1,4,6,7- N-[5-xyano-2-
tetrahydrotriazolo[4,5-c]pyridin-5- (hydroxymetyl)-
cacbonyl)-4,5,7,8- , phenyl]-2.2-
0 tetrahydropyrazolo[1,5- Chat trung gian dimetylpropan- 546.,4
d][1,4]diazepin-6-carboxylat 9 amit [M+H]*
N (Chét trung gian
5)

N %;o
N
OW’N\J:)/(N \
o / N
N
H
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Vi , Khéi ciu tric /
Tén hop chat ) Ruou benzylic [MS, m/e
du Chat trung gian
[4-(Triflometoxy)phenyl|metyl 2-
(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydro-[1,2,4]triazolo[ 1,5- . (4-triflometoxy-
. , Chat trung gian 507,3
11 d][1,4]diazepin-7-carboxylat phenyl)metanol
2 [M+H]"
F CAS: 1736-74-9
Oy o
N,
O
(o) N/N
H
[4-Xyano-2-(2,2-
dimetylpropanoylamino)phenyl]me
tyl 2-(1,4,6,7- N-[5-xyano-2-
tetrahydrotriazolo[4,5-c]pyridin-5- (hydroxymetyl)-
cacbonyl)-5,6,8,9-tetrahydro- ) phenyl]-2,2-
15 |[1,24]triazolo[1,5-d][1,4]diazepin-| "2t WUNE 81N 4o ipropan- [+
2 . [M+H]*
7-carboxylat amit

"\
h/ \ 0]
) o N//\i/ N>J<N
oo Oy
0o [o] N/N

H

(Chét trung gian
5)
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(]
oA

CAS: 1736-74-9

Vi , Khéi cdu tric /
Tén hop chat , Ruou benzylic [MS, m/e
du Chat trung gian
[4-(Triflometoxy)phenyl]metyl 2-
(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-
o ) (4-triflometoxy-
tetrahydroimidazo[1,2- Chét trung gian 506,2
13 _ _ phenyl)metanol
d][1,4]diazepin-7-carboxylat 3 [M+H]*

Vidu 14

1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-

tetrahydropyrazolo[1,5-d][1,4]diazepin-6-yl]-3-[4-(triflometoxy)phenyl]propan- 1-

on

B6 sung timg giot 4-metylmorpholin (84,5 mg) trong khoang thoi gian 1a 5

phut vao huyén phu cua (6,7-dihydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5(4H)-

yD)(5,6,7,8-tetrahydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-2-yl)metanon (Chat trung

gian 9, 80 mg) va axit 3-(4-(triflometoxy)phenyl) propanoic (CAS: 886499-74-7;

71,7 mg,) trong dimetylformamit (4,0 mL) & nhiét d0 trong phong trong méi trudng

argon. Hon hop nay duogc 1am lanh xudng nhiét 46 0°C va bd sung HATU (117 mg).

Hon hop nay dugc lam 4m dén nhiét do trong phong trong 17 gi. Hon hop phan

Ung nay dugc rét vao trong nudc dd/nude va pha chira nude sau d6 duoc chiét hai

1in bang etyl axetat. Céc 16p hitu co két hop duoc rira bing nude mubi, duge 1am

kho bang Na,SOs, duge loc va duge 1am bay hoi. BS sung toluen va hdn hop nay
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mot 1an nita dwoc lam bdc hoi. Nguyén liéu thd duge tinh ché bang séc ky nhanh

(silica gel, gradien cua etyl axetat trong heptan) dé tao ra hop chit néu & dé muc nay

duéi dang chét rin mau tring (13 mg, 10%). MS (m/e): 504,6 [M+H]*

Cac Vi du 15 — 17 sau ddy dugc tdng hop tuong tu véi Vi du 10 tir Chét

trung gian 9 va céc axit carboxylic dugc thé turong tng:

N~
H

Vi . o MS,
Tén hgp chat Khoi cau triic | Axit carboxylic
du m/e
3-Xyclopropyl-4-(2-oxo-2-(2-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H- Axit 2-(4-xyano-
pyrazolo[1,5-d][1,4]diazepin-6(5H)-| _ , | 2-xyclopropyl- | 4874
Chat trung gian .
15 yl)etoxy)benzonitril 0 phenoxy)axetic |[M+H]
(Chét trung gian ’
IR Y
0 = N 6)
L)
N~ N
H
N//
3-Etyl-4-(2-ox0-2-(2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro- Axit 2-(4-xyano-
4H-pyrazolo[1,5-d][1,4]diazepin- ’ 2-ctylphenoxy)- | 475.4
16 6(5H)-yl)etoxy)benzonitril Chat trt;ng gian axetic IMEHH]
}NC\)N;'}_/(O (Chét trung gian "
(0] N 7)
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Vi , o MS,
Tén hop chat Khoi cau triic | Axit carboxylic
du m/e
3-tert-Butyl-4-[2-0x0-2-[2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-
Cacbonyl)-4,5,7,8- Axit 2-(2-tert-
tetrahydropyrazolo[1,5- butyl-4-
i in-6- , 503,4
d]1,41diazepin-6 Chat trung gian| Xyanophenoxy)-
17 yl]etoxy]benzonitril 9 axetic [M+H]
+
—°>\_N//\N/N\ P (Chét trung gian
0 MN 8)
s
N/N
H
N//
3-[3-flo-4-(triflometoxy)phenyl]-1-
[ ( y)phenyl] Axit 3-[3-flo-4-
[2-(1,4,6,7-tetrahydrotriazolo[4,5- .
o (triflometoxy)
c]pyridin-5-cacbonyl)-4,5,7,8-
phenyl]propanoic
tetrahydropyrazolo|[1,5- 5909
18 | dl[1,4]diazepin-6-yl]propan-1-on |Chat trung gian CAS: IVEHH]
9 1261616-38-9
+

(o} //\N’N 0]
N\)\H
= N

Pugc diéu ché
theo
W02014048865
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F F
FM@»%
F 0
N
A
N
N N—
N N & ’\{\
N
N/

O
H

Puogc diéu ché
theo
W02014048865

Vi . 2 MS,
Tén hop chat Khoi cau triic | Axit carboxylic
du m/e
3-(4-metoxyphenyl)-1-[2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-
Axit 3-(4-
tetrahydropyrazolo[1,5- hem] 450.3
4 i metoxyphen ’
19 d][1,4]diazepin-6-yl]propan-1-on Chat trung gian yphenyl [M+H]
9 propanoic
+
o) NN 0
N N CAS: 1929-29-9
\\/|§>_4N
N~
—0 H
1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydro-[1,2,4]triazolo[1,5- Axit 3-(4-
d][1,4]diazepin-7-yl]-3-[4- ) (triflometoxy) | 5052
. Chat trung gian :
20 | (triflometoxy)phenyl]propan-1-on phenyl)propanoic | [M+H]
10
. 4.0+
:%/o CAS: 886499-74
" N 7
N/ N & N\
o /N
N
3-[3-flo-4-(triflometoxy)phenyl]-1- Axit 3-[3-flo-4-
[2-(1,4,6,7-tetrahydrotriazolo[4,5- (triflometoxy)
c]pyridin-5-cacbonyl)-5,6,8,9- phenyl]propanoic
tetrahydro-[1,2,4]triazolo[1,5- . 523,3
) ) Chat trung gian CAS:
21 d][1,4]diazepin-7-yl]propan-1-on [M+H]
10 1261616-38-9
+
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23

Vi . oz MS,
Tén hop chat Khoi cau trac | Axit carboxylic
du m/e
3-[3-clo-4-(triflometoxy)phenyl]-1-
[2-(1,4,6,7-tetrahydrotriazolo[4,5- Axit 3-[3-clo-4-
c]pyridin-5-cacbonyl)-4,5,7,8- (triflometoxy)
tetrahydropyrazolo[1,5- . phenyl]propanoic 538,3
_ _ Chat trung gian
22 d][1,4]diazepin-6-yl]propan-1-on o CAS: [M+H]
o @ 1261873-29-3 +
p?/ ,
y Chat trung gian
N NN N
! % j 1
3-[3-clo-4-(triflometoxy)phenyl]-1-

[2-(1,4,6,7-tetrahydrotriazolo[4,5- Axit 3-[3-clo-4-
c]pyridin-5-cacbonyl)-5,6,8,9- (triflometoxy)
tetrahydro-[1,2,4]triazolo[1,5- ] phenyl]propanoic 539,3

) ] Chat trung gian
d][1,4]diazepin-7-yl]propan-1-on 10 CAS: [M+H]

g @ 1261873-29-3 +

Fﬁ/ i Chét trung gian
N//\:ir?/[( N N
) @)\N 11
H
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1-on

3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-yl]propan-

-78-

Vi . oy : MS,
Tén hop chat Khoi cau tric | Axit carboxylic
du m/e
(6-(2-xyclopropyl-6-((tetrahydro-
2H-pyran-4-
yl)metoxy)isonicotinoyl)-5,6,7,8-
tetrahydro-4H-pyrazolo[ 1,5-
i in-2- -di - , , 547,3
d][1.4]diazepin-2-y1)(6,7-dihydro Chat trung gian| Chat trung gian
24 | 1H-[1,2,3]triazolo[4,5-c]pyridin- 0 = [M+H]
5(4H)-yl)metanon +
(0]
/N\ N N\\
O (P Uy
(E)-3-[4-(diflometoxy)-3-
flophenyl]-1-[2-(1,4,6,7- Axit (E)-3-[4-
tetrahydrotriazolo[4,5-c]pyridin-5- (diflometoxy)-3-
cacbonyl)-4,5,7,8- flo-phenyl]prop-
- . 2-enoi 502,2
tetrahydropyrazolo[ 1,5 Chét trung gian enoic
25 |d][1,4]diazepin-6-yl]prop-2-en-1-on 9 Chét trung gian [M+H]
_|_
N N R o 13
N \
= %N (CAS:
/ \
N
F N~ 1262013-95-5
Yo F H )
F
Vidu 26




Trong binh 3 ¢6 dung tich 25 mL, (E)-3-[4-(diflometoxy)-3-flophenyl]-1-[2-
(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[1,5-d][1,4]diazepin-6-yl]prop-2-en-1-on (Vi du 25, 35 mg) dugc
két hop v6i EtOH (5 mL) dé tao ra dung dich khong mau. Hén hop nay dugc khir
khi va bd sung Pd/C (Pd 10%, 20 mg) trong mdi trudng nito, tiép theo 1a dua vao
moi truong hydro. Sau d6, hdn hop niy dugc dé khudy & nhiét do trong phong qua
dém. Sau d6 loai bé hydro va loc hdn hop phan ting qua xelit. Phin dich loc dugc
bdc hoi dé tao ra nguyén li¢u tho 1a bot mau tréng. Phén c3n ndy duoc tinh ché bﬁng
sdc ky nhanh (silica gel, 10g, 0% dén 50% MeOH trong DCM) dé tao ra hop chit
néu & d& muc nay 1a bot mau trang (20 mg). MS: 504,2 [M+H]".

Vidu 27

4-metoxybenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5 -c|pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat

O /NN 0
o~
= N

it

N/
H
—0

z=2Z

Nguyén li€u nay dugc tao ra tuwong ty véi Vi du 3, Buée 2, tur 5,6,7,8-
tetrahydro-4H-pyrazolo[1,5-d][1,4]diazepin-2-yl(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-yl)metanon (Chét trung gian 9) va (4-metoxyphenyl)metanol (CAS:
105-13-5). MS: 452,3 [M+H]".

Céac Vi du 28 — 43 sau day dugc tong hop tir khdi ciu tric thich hop va rugu

benzylic dugc thé twong Gng twong ty véi Vi du 27:
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Vi , Khéi céu tric /
Tén hop chat , Ruogu benzylic MS, m/e
du Chat trung gian
4-flobenzyl 2-(4,5,6,7-tetrahydro-
1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-
pyrazolo[1,5-d][1,4]diazepin- (4-flophenyl)
- 6(5SH)- Chét trung gian metanol 440,2
carboxylat 9 CAS: [M+H]*
%>_N/’A\M/X o 459-56-3
0 MN
& Oy
N _N
H
F
3-flobenzyl 2-(4,5,6,7-tetrahydro-
1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H- (3-flophenyl)
razolo[1,5-d][1,4]diazepin- ,
i ; J114] P Chat trung gian metanol 440,3
29 6(5H)-carboxylat .
9 CAS: [M+H]
456-47-3

0 K\N/N 0
ISP S
= N

-5
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Vi
du

Tén hop chit

Khoi céu trac /

Chét trung gian

Ruou benzylic

(3,4-diflophenyl)metyl 2-(1,4,6,7-

tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-

tetrahydropyrazolo[1,5-

(3,4-diflophenyl)

Chét trung gi metanol 458,3
30 | d][1,4]diazepin-6-carboxylat | e BlAn
9 CAS: [M+H]"
(e} K\N,N o}
N \ 85118-05-4
o>_ MN
<5 oy
N/N
- H
4-(diflometoxy)-3-flobenzyl 2-
(4,5,6,7-tetrahydro- 1H- [4-(diﬂomet0xy)-
[1,2,3]triazolo[4,5-c]pyridin-5- 3-flo-phenyl]
cacbonyl)-7,8-dihydro-4H- metanol
pyrazolo[ 1,5-d][1,4]diazepin- )
Chat trung gian CAS: 506,3
31 6(5H)-carboxylat
9 1242252-59-0 |[M+H]*

e

[0} //\N/N o]
ISP
= N

o
N

Puoc diéu ché
theo WO
2014048865
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Vi , Khéi ciu trac /
Tén hop chat , ‘ Ruou benzylic |MS, m/e
du Chat trung gian

3-flo-4-metoxybenzyl 2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-
4H-pyrazolo[1,5-d][1,4]diazepin- [3-flo-4-metoxy-

39 6(5H)-carboxylat Chét trung gian| phenyljmetanol | 470,3

9 CAS: [M+H]"

O /NN 0
e at 96047-32-4

@ o oy

N/
H
0

\

Zz=

4-metoxy-2-metylbenzyl 2-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-

cacbonyl)-7,8-dihydro-4H- [4-(metoxy)-2-
lo[1,5-d][1,4]diazepin- , metyl-
pyrazolo[ 1[1,4]diazepin Chét trung gian 466.4
33 6(5H)-carboxylat phenyl]metanol
9 [M+H]*
CAS:
o) //\N/N\ 0

>\“”\)§)—/<N 52289-55-1

ot

N/
H
0

\

2=
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Vi , Khéi chu tric /
Tén hop chat ) Rugu benzylic [MS, m/e
du Chat trung gian
4-xyclopropylbenzyl 2-(4,5,6,7-
tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5-cacbonyl)-7,8-dihydro-
4H-pyrazolo[1,5-d][1,4]diazepin- (4-xyclopropyl-
34 6(5H)-carboxylat Chét trung gian| PhenyDmetanol | 462 4
9 : M+H]*
Qe CAS: [M+H]
PPV 454678-87-6
L
H
[2-flo-4-
(triflometoxy)phenyl]metyl 2-
(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9- [2-flo-4-
tetrahydro-[1,2,4]triazolo[1,5- . _ (triflometoxy)
Chat trung gian 5253
35 d][1,4]diazepin-7-carboxylat phenyljmetanol
10 [M+H]*
//\W/ CAS:
F \\N/N\N 1240257-07-1
gj C%u
N/N
F7(O "
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Vi , Khéi ciu tric /
Tén hop chat ) . Ruou benzylic |MS, m/e
du Chat trung gian
[3-flo-4-
(triflometoxy)phenyl]metyl 2-
(1,4,6,7-tetrahydrotriazolo[4,5-
c]pyridin-5-cacbonyl)-5,6,8,9- [3-flo-4-
tetrahydro-[1,2,4]triazolo[1,5- . .| (triflometoxy)
Chat trung gian 525,2
36 d][1,4]diazepin-7-carboxylat phenyl]metanol
10 [M+H]*
CAS:
) N o] .
OMCINHN 886498-99-3
N/N
o H
F
FE
3-clo-4-(triflometoxy)benzyl 2-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-
_ [3-clo-4-
cacbonyl)-7,8-dihydro-4H-
) ] ) (triflometoxy)
pyrazolo[1,5-d][1,4]diazepin- |Ccp4¢ trung gian 540.2
37 phenyl]metanol ’
6(5H)-carboxylat 9 [M+H]*
o~ . CAS:
NN
PP Ut 56456-48-5
Cld QT\‘I
F N
F+O H
F
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Vi , Khéi ciu trac /
Tén hop chat , Ruou benzylic [MS, m/e
du Chat trung gian
2-metoxy-4-(triflometoxy)benzyl
2-(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-
2-metoxy-4-
cacbonyl)-7,8-dihydro-4H- [2-metoxy
) ) (triflometoxy)
pyrazolo[1,5-d][1,4]diazepin-  |chAt trung gian 536.2
38 phenyl]metanol ’
6(5H)-carboxylat [M-+H]*
o . CAS:
N’N\ '
SN O 886500-30-7
- oy
(o} \
E \ N~
F——}—O H
F
2-metyl-4-(triflometoxy)benzyl 2-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-
) [2-metyl-4-
cacbonyl)-7,8-dihydro-4H-
. ) (triflometoxy)
pyrazolo[1,5-d][1,4]diazepin-  |Cp4t trung gian 5202
39 phenyl]metanol ’
6(5H)-carboxylat [M+H]*
NN CAS:
N/N\ (o)
SN IO 261951-94-4
vl o
F NN
F+O H
F
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Vi

Khoi cau trac /

Tén hop chét ) ' Rugu benzylic [MS, m/e
du Chat trung gian
4-(2,2,2-trifloetoxy)benzyl 2-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H- [4-(2.2,2-
) . . ] trifloetoxy)
" pyrazolo[1,5-d][1,4]diazepin Chét trung gian enylmetancl 5202
6(5H)-carboxylat 9 [M+H]*
CAS:
0 /NN o)
SN 1020949-12-5
d Oy
N
o H
A
F F
[3-clo-4-(triflometoxy)
phenyl]metyl 2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro- [3-clo-4-
[1,2,4]triazolo[1,5-d][1,4]diazepin- (triflometoxy)
41 7-carboxylat Chat trung gian phenyl]metanol >41,3
10 [M+H]*
N 0 CAS:
T
o NN 56456-48-5
L)
N~ N
H
o
NF
FF
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Vi , Khéi ciu tric /
Tén hop chat , Ruou benzylic [MS, m/e
du Chat trung gian
[3-clo-4-(triflometoxy)
phenyl]metyl 2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9- [3-clo-4-
tetrahydroimidazo[1,2- (triflometoxy)
42 d][1,4]diazepin-7-carboxylat Chat trung gian phenyl]metanol >40.3
14 [M+H]*
0 N O CAS:
)
o N 56456-48-5
)
N~ N
H
(0] Cl
F
FF
3-flo-4-(triflometoxy)benzyl 2-
((3aR,7aR)-2-
oxooctahydrooxazolo[5,4-
[3-flo-4-
c]pyridin-5-cacbonyl)-8,9-dihydro- .
. ) (triflometoxy)
5H-[1,2,4]triazolo[1,5- Chét trung gian 5433
43 phenyl]metanol
d][1,4]diazepin-7(6H)-carboxylat 15 [M+H]*
CAS:
[0) N (0]
oy_NC)Nj N,>_/<<N}H 886498-99-3
(0]
Fp—d Ao
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thire (I):

R M

trong do:

R! 14 alkyl, haloalkyl, xycloalkyl dwoc thé, xycloalkylalkyl dugc thé, phenyl duoc
thé, phenylalkyl dugc thé, phenoxyalkyl dugc thé, phenylalkoxy dugc thé,
phenylxycloalkyl dwgc thé, phenylalkenyl duogc thé, phenylalkynyl dugc thé,
pyridinyl dugc thé, pyridinylalkyl dwgc thé, pyridinylalkenyl duwgc thé,
pyridinylalkynyl dwoc thé, thiophenyl dugc thé, thiophenylalkyl dugc thé,
thiophenylalkenyl dugc thé, thiophenylalkynyl dugc thé, 2,3-dihydro-1H-isoindol-
2-yl duogc thé, 1H-indol-2-yl dugc thé hodc benzofuran-2-yl dugc thé, trong do
xycloalkyl duge thé, xycloalkylalkyl dugc thé, phenyl dugc thé, phenylalkyl duoc
thé, phenoxyalkyl dugc thé, phenylalkoxy duogc thé, phenylxycloalkyl dugc thé,
phenylalkenyl dugc thé, phenylalkynyl duoc thé, pyridinyl dugc thé, pyridinylalkyl
dugc thé, pyridinylalkenyl dugc thé, pyridinylalkynyl dwoc thé, thiophenyl dugc thé,
thiophenylalkyl dugc thé, thiophenylalkenyl duge thé, thiophenylalkynyl duge thé,
2,3-dihydro-1H-isoindol-2-yl dugc thé, 1H-indol-2-yl dugc thé va benzofuran-2-yl
dugc thé duoc thé bing R3, R* va R?;

A'1a -N- hoic -CR’-;
A? 13 -N- hodic -CR®- va it nhit mot trong sb A! va A2 [a -N-;

R? dugce chon tir hé vong A, B, C,D,E, F,G,H,, K vaL;
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H
A . B c ,
\t\qo \N 0 '\N AN
L= UL T
H b N~ o
D s E , F

G , H , |
y H ; r}:}
Yoy NN Y
l >=0 >=O
N N
H H
K L

R, R* va R’ doc lap dugc chon tr H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, xycloalkyl, xycloalkylalkyl, xycloalkylalkoxy, xycloalkoxy,
xycloalkoxyalkyl, xycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, heteroxycloalkylalkoxy, phenyl,
phenyl dugc thé, pyridinyl, pyridinyl duoc thé, halogen, hydroxy, xyano,
alkylsulfanyl, haloalkylsulfanyl, xycloalkylsulfanyl, alkylsulfinyl, haloalkylsulfinyl,
xycloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, xycloalkylsulfonyl,
alkylcacbonyl amino, aminosulfonyl dugc thé, amino duoc thé va aminoalkyl dugc
thé, trong d6 aminosulfonyl dugc thé, amino dugc thé va aminoalkyl dugc thé duogc

thé trén nguyén tr nito béng mot dén hai phén ttr thé doc 13p dugc chon tir H, alkyl,
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xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcacbonyl va
xycloalkylcacbonyl, va trong d6 phenyl dugc thé va pyridinyl dugc thé tay y dugc
thé béng mot dén ba phén tr thé doc 1ap dugc chon tir alkyl, halogen, haloalkyl,

alkoxy va haloalkoxy;

RS 14 H, alkyl, haloalkyl hoic xycloalkyl;

R7 va R® dc 13p duge chon tir H, alkyl, haloalkyl hozc xycloalkyl;
hodc mudi duge dung.

2. Hop chét theo diém 1, trong d6 R! 1a phenylalkyl dugc thé, phenoxyalkyl dugc
thé hoic phenylalkoxy dugc thé, trong d6 phenylalkyl dugc thé, phenoxyalkyl dugc
thé va phenylalkoxy dugc thé duoc thé bang R3, R* va RS;

3. Hop chét theo diém 1 hoic 2, trong d6 R, R* va RS doc 1ap duge chon tir H, alkyl,
xycloalkyl, heteroxycloalkylalkoxy, haloalkoxy, halogen, xyano va alkylcacbonyl

amino.

4. Hop chat theo diém bét ky trong sb cac diém tir 1 dén 3, trong do:
R! 1a phenylalkoxy dugc thé dugc thé bang R3, R* va RS;
Alla -N-;

A? 13 -N- hoiic -CR3-;

R? 12 hé vong A.

R? 12 haloalkoxy ho#c xyano;

R* 1a H hodc halogen;

R’ 1a H;

R® 1a H;

hodc mudi dugc dung.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 hop chét nay

duoc chon tir:

Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo [1,5-d] [1,4] diazepin-6-carboxylat;
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Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydroimidazo[1,2-d] [1,4]diazepin-7-carboxylat;
[3-flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-carboxylat;
2-flo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
[4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl) -4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-carboxylat;
4-xyanobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-
7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-xyano-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H- pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-xyano-2-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H- pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
(4-xyano-2-propan-2-ylphenyl)metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][1,4]diazepin-6-carboxylat;
[4-xyano-2-(2,2-dimetylpropanoylamino)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo
[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-
carboxylat;

[4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl) -5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-carboxylat;
[4-xyano-2-(2,2-dimetylpropanoylamino)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo
[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-
carboxylat;

[4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydroimidazo[1,2-d][1,4]diazepin-7-carboxylat;
1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[1,5-d][1,4]diazepin-6-yl]-3-[4-(triflometoxy)phenyl]propan-1-

on;
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3-Xyclopropyl-4-(2-oxo0-2-(2-(4,5,6,7-tetrahydro-1H-[1,2,3 triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-
yl)etoxy)benzonitril;
3-Etyl-4-(2-0x0-2-(2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-yl)etoxy)benzonitril;
3-tert-Butyl-4-[2-0x0-2-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-
4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-yl]etoxy]benzonitril;
3-[3-flo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4 ]diazepin-6-yl]propan-1-on;
3-(4-metoxyphenyl)-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-
4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-yl]propan-1-on;
1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[ 1,2,4]
triazolo[1,5-d][1,4]diazepin-7-yl]-3-[4-(triflometoxy)phenyl|propan-1-on;
3-[3-flo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-yl]propan-1-on;
3-[3-clo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4 ]diazepin-6-yl]propan-1-on;
3-[3-clo-4-(triflometoxy)phenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][1,4]diazepin-7-yl]propan-1-on;
(6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinoyl)-5,6,7,8-
tetrahydro-4H-pyrazolo[1,5-d][1,4]diazepin-2-y1)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c] pyridin-5(4H)-yl)metanon;
(E)-3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-
5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-yl]prop-2-en-1-on;
3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4 |diazepin-6-yl]propan-1-on;
4-metoxybenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-
7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
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4-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-7,8-
5 dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;

3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-cacbonyl)-7,8-
dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;

(3,4-diflophenyl)metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-
4,5,7,8- tetrahydropyrazolo[1,5-d][1,4]diazepin-6-carboxylat;
4-(diflometoxy)-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5- cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
3-flo-4-metoxybenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-metoxy-2-metylbenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[ 1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-xyclopropylbenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[ 1,5-d][ 1,4]diazepin-6(5H)-carboxylat;
[2-flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-carboxylat;
[3-flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][1,4]diazepin-7-carboxylat;
3-clo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro- 1H-[1,2,3]triazolo[4,5 -c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
2-metoxy-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]
pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[ 1,5-d][ 1,4]diazepin-6(5H)-carboxylat;
2-metyl-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-
c]pyrid‘in-S-cacbonyl)-7, 8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-
carboxylat;

4-(2,2,2-trifloetoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
[3-clo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[1,5-d][1,4]diazepin-7-carboxylat;
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[3-clo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydroimidazo[1,2-d][1 ,4]diazepin-7-carboxylat;
3-flo-4-(triflometoxy)benzyl 2-((3aR,7aR)-2-oxooctahydrooxazolo[5,4-c]pyridin-5-
cacbonyl)-8,9-dihydro-5H-[1,2,4]triazolo[1,5-d][ 1,4]diazepin-7(6H)-carboxylat;

va cac mudi dugc dung cia no.

6. Hop chit theo diém bt ky trong sé cac diém tir 1 dén 5, trong d6 hop chit nay
dugc chon tur:

Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[1,5-d][1,4]diazepin-6-carboxylat;

Benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-
tetrahydroimidazo[1,2-d][1,4]diazepin-7-carboxylat;
[3-flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][1,4]diazepin-6-carboxylat;
2-flo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
[4-(triflometoxy)phenylmetyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)- 4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4]diazepin-6-carboxylat;
4-xyanobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3 Jtriazolo[4,5-c]pyridin-5-cacbonyl)-
7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-xyano-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
4-xyano-2-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5SH)-carboxylat;
(4-xyano-2-propan-2-ylphenyl)metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-4,5,7,8-tetrahydropyrazolo[1,5-d][ 1,4 ]diazepin-6-carboxylat;

[4-xyano-2-(2,2-dimetylpropanoylamino)phenyl]metyl 2-(1,4,6,7-5
tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][1,4]

diazepin-6-carboxylat;
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[4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl) -5,6,8,9-tetrahydro-[1,2,4]triazolo[1,5-d][1,4]diazepin-7-carboxylat;
[4-xyano-2-(2,2-dimetylpropanoylamino)phenylJmetyl 2-(1,4,6,7-
tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-
d] [1,4]diazepin-7-carboxylat;

[4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)- 5,6,8,9-tetrahydroimidazo[1,2-d][1,4]diazepin-7-carboxylat;
1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo [1,5-d][1,4]diazepin-6-yl]-3-[4-(triflometoxy)phenyl]propan-1-
on;

3-Xyclopropyl-4-(2-0x0-2-(2-(4,5,6,7-tetrahydro-1H-[ 1,2,3 ]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5H)-yl)etoxy)
benzonitril;
3-Etyl-4-(2-o0x0-2-(2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][ 1,4]diazepin-6(5SH)-yl)etoxy)benzonitril;
3-tert-butyl-4-[2-ox0-2-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-
4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-yl]etoxy]benzonitril;

va cac mudi dugc dung ciia no.

7. Hop chit theo diém bat ky trong s cac diém tir 1 dén 6, trong d6 hop chit nay
duoc chon tir:
(6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinoyl)-5,6,7, 8-
tetrahydro-4H-pyrazolo[1,5-d][1,4]diazepin-2-y1)(6,7-dihydro-1H-[1,2,3]triazolo
[4,5-c]pyridin-5(4H)-yl)metanon;
(E)-3-[4-(diflometoxy)-3-flophenyl]-1-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-
5- cacbonyl)-4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4]diazepin-6-yl]prop-2-en-1-on;
4-(diflometoxy)-3-flobenzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5- cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
[3-flo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl) -5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7-carboxylat;
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3-clo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]
pyridin-5-cacbonyl)-7,8-dihydro-4H-pyrazolo[ 1,5-d][1,4]diazepin-6(5H)-carboxylat;

2-metyl-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3triazolo[4,5-
c]pyridin-5- cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-

carboxylat;

[3-clo-4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-15
5-cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[ 1,5-d][ 1,4]diazepin-7 -carboxylat;

[3-clo-4-(triflometoxy)phenyl|metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydroimidazo[1,2-d][ 1,4]diazepin-7-carboxylat;

va cac mudi dugc dung cia né.

8. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 hop chat nay
dugc chon tir:

3-flo-4-(triflometoxy)benzyl 2-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-
5-cacbonyl)-7,8-dihydro-4H-pyrazolo[1,5-d][1,4]diazepin-6(5H)-carboxylat;
[4-(triflometoxy)phenyl]metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl) -4,5,7,8-tetrahydropyrazolo[ 1,5-d][ 1,4 ]diazepin-6-carboxylat;
[4-(triflometoxy)phenylmetyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl)-5,6,8,9-tetrahydro-[1,2,4]triazolo[1,5-d][1,4]diazepin-7-carboxylat;
[4-(triflometoxy)phenyl|metyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-
cacbonyl) -5,6,8,9-tetrahydroimidazo[1,2-d][1,4]diazepin-7-carboxylat;
3-tert-Butyl-4-[2-0x0-2-[2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-
4,5,7,8-tetrahydropyrazolo[ 1,5-d][1,4]diazepin-6-yl]etoxy]benzonitril;

va cac mubi dugc dung cia né.

9. Hop chit theo diém bét ky trong sé céc diém tir 1 dén 7, trong d6 hop chét nay 1a
benzyl 2-(1,4,6,7-tetrahydrotriazolo[4,5-c]pyridin-5-cacbonyl)-4,5,7,8-
tetrahydropyrazolo[ 1,5-d][1,4]diazepin-6-carboxylat va cdc mudi dugc dung cia no.
10. Quy trinh diéu ché hop chét theo diém bat ky trong sé cac diém tr 1 dén 9, quy
trinh nay bao gdm budc phan tng ctia hop chét c¢6 cong thirc (IT) khi c6 mit cua hop

chit c6 cong thirc (IIT), trong d6 R! 1a phenylalkoxy dugc thé bang R3, R* va RS, RA
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1a phenylalkyl dugc thé bang R3, R* va RS va R2, R3, RY, RS A! va A? 1a nhu duogc

xéc dinh theo diém bt ky trong s cac diém tir 1 dén 8.

H NQ:Az (m _ o) §/ N\’)zA2

) U

11. Quy trinh diéu ché hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 9, quy
trinh ndy bao gdm budc phan tng cia hop chét c6 cong thirc (IT) khi c6 mat cia hop
chit c6 coéng thirc (IV), trong d6 R! 1a alkyl, haloalkyl, xycloalkyl dugc thé,
xycloalkylalkyl dugc thé, phenyl dugc thé, phenylalkyl dwogc thé, phenoxyalkyl
dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl dugc thé, phenylalkynyl duoc
thé, pyridinyl dugc thé, pyridinylalkyl duogc thé, pyridinylalkenyl dugc thé,
pyridinylalkynyl dugc thé, thiophenyl dwgc thé, thiophenylalkyl dugc thé,
thiophenylalkenyl dugc thé, thiophenylalkynyl dwoc thé, 2,3-dihydro-1H-isoindol-
2-yl dugce thé, 1H-indol-2-yl duoc thé hodc benzofuran-2-yl dugc thé, trong d6
xycloalkyl dugc thé, xycloalkylalkyl dugc thé, phenyl dugc thé, phenylalkyl dugc
thé, phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl dugc thé,
phenylalkynyl dwgc thé, pyridinyl dugc thé, pyridinylalkyl dugc  thé,
pyridinylalkenyl dugc thé, pyridinylalkynyl dugc thé, thiophenyl dugc thé,
thiophenylalkyl dugc thé, thiophenylalkenyl dugc thé, thiophenylalkynyl dugc thé,
2,3-dihydro-1H-isoindol-2-yl dugc thé, 1H-indol-2-yl dugc thé va benzofuran-2-yl
dugc thé duge thé bang R, R* va RS va R, R3, R, RS Al va A? 1a nhu duogc xac

dinh theo diém bét ky trong sb cac diém tir 1 dén 8.
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12. Dugc pham chira hop chét theo diém bét ky trong sb cac diém tir 1 @én 9 va chét

mang khdng c6 tac dung diéu trj bénh.
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