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Linh vuc k§ thuit duwge dé cap

Sang ché d& cép dén céc hop chét hitu co hiru ich dé diéu tri hodc phong ngira
bénh cho ddng vat cé vu, va cu thé 1a céac chit (rc ché autotaxin (ATX), 1a chét e ché su
san sinh axit lysophosphatidic (LPA) va theo do, la cac chét diéu bién muc do LPA_va
viéc truyén tin hiéu di kém, dé diéu tri hodc phong ngtra céc tinh trang bénh cta thén, tinh
trang bénh cta gan, tinh trang viém, tinh trang bénh cua hé than kinh, tinh trang bénh cua
hé ho hép, tinh trang bénh ctia mach va tim mach, bénh xo hda, bénh ung thu, cac bénh
vé mét, cac tinh trang bénh chuyén héa, t mit va cac dang bénh khac cta chimng ngura

kéo dai va dao thai manh ghép co quan cp va man tinh.
Tinh trang ky thuit cia sang ché

Autotaxin (ATX) la enzym duogc tiét, con duoc goi la ectonucleotit
pyrophosphataza / phosphodiesteaza 2 hodc lysophospholipaza D c6 vai trd quan trong
trong qué trinh chuyén héa lysophosphatidyl cholin (LPC) thanh mdt phén tir truyén tin
hiéu c6 hoat tinh sinh hoc, axit lysophosphatidic (LPA). Muc LPA trong huyét tuong
duoc chiralaco mobi lién hé chit ché voi hoat tinh cia ATX va do vay, ATX dugce cho la
nguén san xuat LPA noi bao quan trong. Céc thir nghiém ban dAu duoc tién hanh véi chét
trc ché ATX kiéu nguyén thity di cho thay ring hop chét ndy c6 kha ning (e ché kha
nang hoat dong tong hop LPA trong huyét tuong & chudt. Cac cong trinh nghién ciru
duoc tién hanh vao nhimg ndm 1970 va ddu nhimg nam 1980 da chimg minh dugc ring
LPA c6 thé tao ra mdt loat cac dap ung té bao; bao gdm lam co té bao co tron, hoat héa
tidu cAu, ting sinh t& bao, hudng héa dong va cac dap (g khac. LPA diéu hoa téc dong
clia né thong qua viéc truyén tin hiéu dén mot sd thu thé két cép protein G (G protein
coupled receptor - GPCR); thu thé két cap protein G diu tién nay ban diu duoc ky higu 1a
thu thé Edg (gen biét hoa t€ bao mang trong) hodc thu thé gen 1 trong ving tim that
(ventricular zone gene-1- vzg-1) ma hién nay dugc goi la céc thu thé LPA. Nhom kiéu
nguyén thiy nay hién nay bao gébm LPA1/Edg-2/VZG-1, LPA2/Edg-4, va LPA3/Edg-7.
Gan day, ba thu thé LPA khéac, LPA4/p2y9/GPR23, LPAS/GPR92 va LPA6/p2YS5, da
dugc chi ra 1a c6 lién quan mat thiét hon véi cac thy thé gay tiét purin chon loc nucleotit

so véi cac thu th8 LPA1-3 kiéu nguyén thiy. Truc truyén tin hiéu ATX-LPA lién quan
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d&n rét nhidu chirc nang sinh 1y va sinh ly bénh hoc, bao gdm, vi dy, chitc ning cta hé
than kinh, su phat trién mach, churc ning sinh ly clia tim mach, sinh san, chirc nang cta
hé mién dich, viém man tinh, di can va tién trién u, xo hoa cac co quan ciing nhu bénh
béo phi va/hodc Cac tinh trang bénh chuyén héa khac nhu bénh di thao dudng. Do do,
khi hoat tinh ciia ATX téng va/hodic muc LPA ting, mirc biéu hién thu thé LPA s& bi thay
dbi va khi d6, viéc dap tmg v6i su thay dbi ciia LPA c6 thé s& gép phin vao viée kich
hoat, phat trién va/hodc tao ra rét nhiéu didu kién sinh Iy bénh khéc nhau lién quan dén

truc truyén tin hiéu ATX/LPA.

Theo séng ché, cac hop chét ¢co cong thirc (I) hodc cac mudi hodc cac este duoc
dung cta ching c6 thé duoc sir dung dé diéu tri hodc phong ngira cac bénh, cic rbi loan
hodc cac tinh trang bénh co lién quan dén hoat tinh cua autotaxin va/hosc hoat tinh sinh

hoc clia axit lysophosphatidic (LPA).

Céc hop chit c6 cong thirc (I) hodc cac mudi hodic cac este dugc dung ctia chung
trong séng ché ¢o tac dung trc ché hoat tinh autotaxin va do do, trc ché su san xuit LPA
va diéu bién mirc LPA va viéc truyén tin hiéu lién quan. Céc chét trc ché autotaxin dugc
mo ta trong sang ché hiru ich lam tic nhan dung dé didu tri hodc ngin nglra céc bénh
hodc céc tinh trang bénh trong d6 hoat tinh ATX va/hodc tin hiéu LPA c6 mat, ¢6 lién
quan dén nguyén nhén hogc bénh ly clia cc bénh néu trén, hodc theo cach khéc, o lién
quan dén it nhat mot triéu ching ctia bénh. Truc ATX-LPA dugc cho 1a ¢6 lién quan dén,
vi dy, qua trinh tao mach, tinh trang viém man tinh, cdc bénh tu mién, cac bénh xo hoa,
bénh ung thu va tinh trang di can va tién trién cia khéi u, cac tinh trang bénh ciia mit,
cac tinh trang bénh chuyén hoa nhu bénh béo phi va/hodc dai thao duong, céc tinh trang
bénh nhu & méit hodc cac dang khac cla chimg ngira kéo dai cling nhu thai bé manh ghép

CO quan cAp va man tinh.
Ban chit ky thudt ciia sang ché

Do d6, muyc dich cta sang ché 1a d& xuét cac hop chét c6 cong thic (I):

Y: / \ —W):(2
/ /
R ; D)

trong do:
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R' 1a alkyl, haloalkyl, xycloalkyl dugc thé, xycloalkylalkyl dugc thé, piperazinyl
dugc thé, piperidinyl duoc thé, indanyloxyalkyl dugc thé, phenyl dugc thé,
phenylalkyl duoc thé, phenoxyalkyl dwgc thé, phenylxycloalkyl dugc thé,
phenylalkenyl dugc thé, phenylalkynyl dugc thé, pyridinyl dugc thé,
pyridinylalkyl dugc thé, pyridinylalkenyl dugc thé, pyridinylalkynyl dugc thé,
thiopheny! duogc thé, thiophenylalkyl dwgc thé, thiophenylalkenyl dugc thé,
thiophenylalkynyl dugc thé, naphtyl, naphtyl dugc thé, quinolyl, quinolinyl
dugc thé, isoquinolyl, isoquinolinyl dugc thé, 2,3-dihydro-1H-isoindol-2-yl
duoc thé, 1H-indol-2-yl dugc thé hodc benzofuran-2-yl dugc thé trong dé
xycloalkyl dugc thé, xycloalkylalky! dugc thé, piperazinyl duoc thé, piperidinyl
duoc thé, indanyloxyalkyl dugc thé, phenyl dugc thé, phenylalkyl duogc thé,
phenylalkynyl duogc thé, phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé,
phenylalkenyl dugc thé, pyridinyl duoc thé, pyridinylalkyl dugc thé,
pyridinylalkenyl dugc thé, pyridinylalkynyl duogc thé, thiophenyl dugc thé,
thiophenylalkyl duoc thé, thiophenylalkenyl dugc thé, thiophenylalkynyl dugc
thé, naphtyl dugc thé, quinolinyl dugc thé, isoquinolinyl dugc thé, 2,3-dihydro-
1 H-isoindol-2-yl duoc thé, 1H-indol-2-yl dugc thé va benzofuran-2-yl dugc thé
duoc thé béng R® R®vaR'’:

;O -
Y 1a-0C(O)-, -NR’C(O)-, -C(O)-, -S(O)-, N—N hoac N—N
A 14 -N- hoic CR*-;

W 14 -O-, -8-, -NR%-, -C(O)-, -S(0),-, -C(O)-NR®- hoic -CR’R*-;

R?®vaR* doc 1ap dugce chon tir H, halogen, alkyl va xycloalkyl;

R’, R® va R’ doc 1ap dwoc chon tir H, alkyl va xycloalkyl;

R:, R’ va R' doc 1ap duoc chon tir H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, xycloalkyl, xycloalkylalkyl, xycloalkylalkoxy, xycloalkoxy,
xycloalkoxyalkyl, xycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, phenyl duogc thé,
pyridinyl, pyridinyl dugc thé, pyrolyl, pyrolyl dugc thé, pyrolydinyl,
pyrolydinyl duoc thé, tetrahydrofuranyl, tetrahydrofuranyl dugc thé, halogen,
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hydroxy, xyano, alkylsulfanyl, haloalkylsulfanyl, xycloalkylsulfanyl,
alkylsulfinyl, haloalkylsulfinyl, xycloalkylsulfinyl, alkylcarbonyl,
haloalkylcarbonyl, xycloalkylcarbonyl, alkylsulfonyl, haloalkylsulfonyl,
xycloalkylsulfonyl, aminosulfonyl dugc thé, amino dwoc thé va aminoalkyl
dugc thé, trong d6 aminosulfonyl dugc thé, amino duoc thé va aminoalkyl dugc
thé duoc thé trén nguyén tir nito bing moét dén hai phan tir thé doc lap duogce
chon to H, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl,
alkylcarbonyl va xycloalkylcarbonyl, va trong d6 phenyl dugc thé, pyrolyl duoc
thé, pyrolydinyl duoc thé, tetrahydrofuranyl dugc thé, va pyridinyl dugc thé
duoc thé bing mot dén ba phan tir thé doc lap dugc chon tir alkyl, halogen,

haloalkyl, alkoxy va haloalkoxy;

m, n, p va q doc 1ap duge chon tir 1 hodc 2;
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H /!
q N
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H H
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| N 0 N
N / Y /
AN N /,S ~ N
H o” NH, R'2 H
AH . Al , AJ ;

R'' 1a H, alkyl, haloalkyl hoic xycloalkyl;
R'? 1a alkyl, halogen, haloalkyl va alkoxy;

R? dugc chon tir hé vong B, C, D, E,F,G,H,LJ,K,L,M,N,O0,P,Q,R, S, T, U,
V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al va AJ;

va cdc mudi duge dung va cac este cia ching, quy trinh di€u ché céc hop chét nay,

cac chat trung gian, dugc pham, thuoc chira cac hop chat néu trén, cac muoi hoac cac este
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dugc dung cua ching, va moé ta viéc st dung cac hop chét, cac mudi hodc cac este néu
trén dé diéu tri hodc phong ngira céc rdi loan hodc cac tinh trang bénh c6 lién quan dén
hoat tinh ciia ATX va/hodc hoat tinh sinh hoc cua axit lysophosphatidic (LPA), cu thé 1a
dé diéu tri hoac phong ngira Céc tinh trang bénh cua than, cac tinh trang bénh cua gan,
tinh trang viém, Céc tinh trang bénh ciia hé thin kinh, cac bénh vé hé ho hép, Cac tinh
trang bénh ctia mach va tim mach, cic bénh xo héa, bénh ung thu, cac bénh vé mit, Cac
tinh trang bénh chuyén hoa, r mit va cac dang bénh khac cua ching ngira man tinh va
thai bd manh ghép co quan cip va man tinh, va viéc sir dung céc hop chit, cac mudi hoac
cac este néu trén dé bao ché thubc dé diéu tri hodc phong ngira Céc tinh trang bénh cia
than, cac tinh trang bénh cua gan, tinh trang viém, Cac tinh trang bénh cua hé than kinh,
cac bénh vé hé hé hép, Cac tinh trang bénh cia mach va tim mach, cac bénh xo hoa, bénh
ung thu, cic bénh vé mat, Céc tinh trang bénh chuyén hda, & mat va cac dang bénh khac
cta ching ngira man tinh va dao thai manh ghép co quan cép va man tinh,
M3 ta chi tiét sang ché

Thuat ngir “alkenyl” chi nhém hydrocacbon mach thfmg hodc mach nhanh, hoa tri
mot c6 2 dén 7 nguyén tir cacbon c¢6 it nhit mét lién két doi. Theo cac phuong an cu thé,
alkenyl c6 tir 2 dén 4 nguyén tir cacbon c6 it nhét mot lién két d6i. Cac vi du vé alkenyl
bao gdém etenyl, propenyl, prop-2-enyl, isopropenyl, n-butenyl va iso-butenyl. Nhom

alkenyl cu thé 1a etenyl.

Thuit ngit “alkoxy” chi nhom c¢é cong thire -O-R’, trong d6 R’ 1a nhém alkyl. Cac
vi du vé nhém alkoxy bao gébm metoxy, etoXy, n-propoxy, isopropoxy, n-butoxy,

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

Thuét ngr “alkoxyalkoxy” chi nhém alkoxy trong do it nhit mét trong cac nguyén
te¢ hydro cia nhom alkoxy thay thé nhém alkoxy khéc nita. Cac vi du vé nhém
alkoxyalkoxy bao gdm metoxymetoxy, etoxymetoxy, metoxyetoxy, etoxyetoxy,
metoxypropoxy va etoxypropoxy. Ciac nhom alkoxyalkoxy cu thé bao gdém

metoxymetoxy va metoxyetoxy.

Thudt ngir “alkoxyalkoxyalkyl” chi nhom alkyl trong do it nhit mdt trong cac
nguyén tir hydro cia nhém alkyl da thay thé nhom alkoxyalkoxy. Céc vi du vé nhém
alkoxyalkoxyalkyl bao gdm metoxymetoxymetyl, etoxymetoxymetyl, metoxyetoxymetyl,

etoxyetoxymetyl, metoxypropoxymetyl, etoxypropoxymetyl, metoxymetoxyetyl,
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etoxymetoxyetyl, metoxyetoxyetyl, etoxyetoxyetyl, metoxypropoxyetyl va

etoxypropoxyetyl.

Thuét ngir “alkoxyalkyl” chi nhém alkyl trong d¢ it nhit mot trong cac nguyén tir
hydro cua nhom alkyl di thay thé nhém alkoxy. Cac nhém alkoxyalkyl dugc lay lam vi
du minh hoa bao gdm metoxymetyl, etoxymetyl, metoxyetyl, etoxyetyl, metoxypropyl,
etoxypropyl va isopropoxymetyl. Nhom alkoxyalkyl cu thd bao gdm metoxymetyl,

metoxyetyl va isopropoxymetyl.

Thuét nglt “alkoxyhaloalkyl” chi nhdm haloalkyl trong do¢ it nhit mot trong cac
nguyén ti¢ hydro cta nhom haloalkyl dd thay thé nhém alkoxy. Cac nhém
alkoxyhaloalkyl duoc ldy 1am vi du minh hoa bao gdm metoxytrifloetyl, etoxytrifloetyl,
metoxytriflopropyl, etoxytriflopropyl va isopropoxytrifloetyl. Nhém alkoxyhaloalkyl cu

thé bao gdm metoxytrifloetyl.

Thuét ngit “alkyl” chi nhém hydrocacbon no, mach thing hoic mach nhanh, héa tri
mot ¢6 tir 1 dén 12 nguyén tir cacbon. Theo cac phuong an cu thé, alkyl c¢6 tir 1 dén 7
nguyén tir cacbon, va theo cac phuong an cu thé hon ¢6 tir 1 dén 4 nguyén tir cacbon. Céc
vi du vé alkyl bao gbm metyl, etyl, propyl, isopropyl, n-butyl, iso-butyl va sec-butyl,
pentyl. Cac nhom alkyl cu thé bao gdm metyl, etyl, propyl va isopropyl. Cac nhom alkyl

cu thé hon la metyl va isoropyl.

Thuét ngit “alkylcarbonyl” chi nhém cé cong thirc -C(O)-R’, trong d6 R’ 1a nhom
alkyl. Céc vi du vé cac nhom alkylcarbonyl bao gbm céc nhém cd cong thirc -C(0)-R’,
trong d6 R’ 1a metyl hodc etyl. Cac nhoém alkylcarbonyl cu thé bao gdm cac nhoém cé

cbng thirc -C(0O)-R’, trong d6 R’ 1a metyl.

Thuit ngtr “alkylsulfanyl” chi nhém c6 cdng thire -S-R’, trong d6 R’ 1a nhom alkyl.
Céac vi du vé cac nhém alkylsulfanyl bao gc“)m cac nhém cé cbng thuc -S-R’, trong d6 R’
13 metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hodc tert-butyl. Cic nhom
alkylsulfanyl cu thé bao gbm nhém c6 cong thirc -S-R’, trong d6 R’ 1a metyl.

Thuét ngit “alkylsulfiny]” chi nhém c6 cong thire -S(O)-R’, trong d6 R’ 1a nhém
alkyl. Cac vi du v& cac nhém alkylsulfinyl bao gém cic nhém c6 cong thirc -S(O)-R’,
trong d6 R’ 1a metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hodc tert-butyl. Cac
nhém alkylsulfiny! cu thé bao gdm nhém c6 cong thire -S(O)-R’, trong d6 R’ 1a metyl.
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Thut ngit “alkylsulfonyl” chi nhém c6 cong thirc -S(O),-R’, trong d6 R’ 14 nhom
alkyl. Cac vi du vé cic nhém alkylsulfonyl bao gdbm cac nhém cé cong thirc
-S(0),-R’, trong d6 R’ 1a metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hodc tert-
butyl. Céc nhom alkylsulfonyl cu thé bao gébm nhém c6 cong thirc -S(0),-R’, trong d6 R’
la metyl.

Thuit ngit “alkynyl” chi nhém hydrocarbon no, mach thing hodc mach nhanh, héa
tri mot co tu 2 dén 7 nguyén tir cacbon bao g(“)m mot, hai hodc ba lién két ba. Theo céc
phuong 4n cu thé alkynyl c6 tir 2 dén 4 nguyén tir cacbon bao gbm maot hoic hai lién két
ba. Cac vi du vé alkynyl bao gdm etynyl, propynyl, prop-2-ynyl, isopropynyl va n-
butynyl.

~

Thuét nglr “amino” chi nhém -NH,.

Thuét ngir “aminoalkyl” chi nhom alkyl trong do it nhit mét trong cic nguyén tir
hydro cia nhom alkyl thay th8 nhém amino. Cac vi du vé aminoalkyl bao gdém
aminometyl, aminoetyl, amino-1-metyl-etyl, aminopropyl, aminometylpropyl va

aminopropyl. Cac vi du cu thé 12 aminometyl va haminoetyl.
Thuét ngit “aminosulfony!” chi nhém -S(O),-NH,.
Thuat ngit “carbonyl” chi nhém -C(O)-.
Thudt ngir “xyano” chi nhém -C=N.

Thuét ngit “xycloalkoxy” chi nhém cé cong thuc -O-R’, trong d6 R’ 1a nhom
xycloalkyl. Cac vi du vé nhém xycloalkoxy bao gdbm xyclopropoxy, xyclobutoxy,
xyclopentyloxy, xyclohexyloxy, xycloheptyloxy va xyclooctyloxy. Nhom xycloalkoxy cu
thé 1a xyclopropoxy.

Thuat ngit “xycloalkoxyalkyl” chi nhém alkyl trong d6 it nhét mot trong cac nguyén
tir hydro ciia nhom alkyl thay thé nhém xycloalkoxy. Cac vi du vé cic nhom
xycloalkoxyalkyl bao gébm xyclopropoxymetyl, xyclopropoxyetyl, xyclobutoxymetyl,
xyclobutoxyetyl, xyclopentyloxymetyl, xyclopentyloxyetyl, xyclohexyloxymetyl,
xyclohexyloxyetyl, xycloheptyloxymetyl, xycloheptyloxyetyl, xyclooctyloxymetyl va
xyclooctyloxyetyl.

Thuét ngit “xycloalkyl” chi nhdm hydrocarbon mét vong hodc hai vong, no, héa tri

mdt c6 tir 3 dén 10 nguyén tir cacbon trong vong. Theo cac phuong én cu thé, xycloalkyl

-10-
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chi nhom hydrocarbon mdt vong, no, héa tri mot co tur 3 dén 8 nguyén tir cacbon trong
vong. Hai vong c6 nghia la hé vong gdm hai vong cacbon no thuong c6 hai nguyén tir
cacbon. Cac vi du vé& xycloalkyl mot vong 1a xyclopropyl, xyclobutanyl, xyclopentyl,
xyclohexyl hodc xycloheptyl. Cac vi du vé xycloalkyl hai vong 13 bixyclo[2.2.1]heptanyl
hodc bixyclo[2.2.2]octanyl. Nhém xycloalkyl mdt vong cu thé 1a xyclopropyl,
xyclobutanyl, xyclopentyl va xyclohexyl. Nhdm xycloalkyl mét vong cu thé hon 14
xyclopropyl.

Thuit ngit “xycloalkylalkoxy” chi nhom alkoxy trong do it nhit mdt trong cac
nguyén to hydro cua nhom alkoxy thay thé nhém xycloalkyl. Cac vi du vé
xycloalkylalkoxy bao gdm xyclopropylmetoxy, xyclobutylmetoxy, xyclopentylmetoxy,

xyclohexylmetoxy, xycloheptylmetoxy va xyclooctylmetoxy.

Thuat ngit “xycloalkylalkoxyalkyl” chi nhom alkyl trong do it nhit mét trong céc
nguyén tr hydro cia nhém alkyl thay thé nhom xycloalkylalkoxy. Cac vi du vé
xycloalkylalkoxyalkyl bao gdbm xyclopropylmetoxymetyl, xyclopropylmetoxyetyl,
xyclobutylmetoxymetyl, xyclobutylmetoxyetyl, xyclopentylmetoxyetyl,
xyclopentylmetoxyetyl, xyclohexylmetoxymetyl, xyclohexylmetoxyetyl,
xycloheptylmetoxymetyl, xycloheptylmetoxyetyl, xyclooctylmetoxymetyl va

xyclooctylmetoxyetyl.

Thuét ngit “xycloalkylalkyl” chi nhom alkyl trong do it nhit mdt trong c4c nguyén
tir hydro ctia nhom alkyl thay thé nhom xycloalkyl. Céc 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 1a xyclohexylmetyl, xyclohexyletyl, bixyclo[4.1.0]heptanylmetyl,
bixyclo[4.1.0]heptanyletyl, bixyclo[2.2.2]octanylmety]l, bixyclo[2.2.2]octanyletyl,
adamentanylmetyl va adamantanyletyl. Cac vi du cu thé khac vé xycloalkylalkyl l1a
xyclohexylmetyl, xyclohexyletyl, bixyclo[4.1.0]heptanylmetyl,
bixyclo[2.2.2]octanylmetyl, adamentanylmetyl va adamantanyletyl.

11-
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Thuat ngit “xycloalkylcarbonyl” c6 cong thic -C(O)-R’, trong d6 R’ la nhém
xycloalkyl. Cac vi du vé cdc nhém xycloalkylcarbonyl bao gdm céc nhom c6 cong thic -

C(0)-R’, trong d6 R’ 1a xyclopropyl.

Thuat ngit “xycloalkylsulfanyl” chi nhém cé cong thirc -S-R’, trong d6 R’ 1a nhom
xycloalkyl. Céac vi du vé cac nhém xycloalkylsulfanyl bao gbm cac nhém cé cong thirc -

S-R’, trong d6 R’ 1a xyclopropyl.

Thuit nglr “xycloalkylsulfinyl” chi nhém c¢é cbng thire -S(O)-R’, trong dé R’ 1a
nhém xycloalkyl. Céc vi du vé cac nhém xycloalkylsulfinyl bao gbm cac nhém c6 cong

thire -S(0)-R’, trong d6 R’ 1a xyclopropyl.

Thudt ngit “xycloalkylsulfonyl” chi nhém cé cbng thirc -S(O),-R’, trong do6 R’ la
nhém xycloalkyl. Céc vi du vé cac nhém xycloalkylsulfonyl bao gdm cac nhém c6 cong

thue -S(0),-R’, trong d6 R’ 1a xyclopropyl.

Thuét ngit “haloalkoxy” chi nhém alkoxy trong do it nhit mét trong cac nguyén tir
hydro ctia nhém alkoxy dé thay thé cac nguyén tir halogen gidng nhau va khic nhau.
Thuat ngir “perhaloalkoxy” chi nhom alkoxy trong dé tit ca cac nhém hydro ctia nhém
alkoxy da thay thé cac nguyén tir halogen gidng nhau hodc khac nhau. Céc vi du vé
haloalkoxy bao gém flometoxy, diflometoxy, triflometoxy, trifloetoxy, triflometyletoxy,

triflodimetyletoxy va pentafloetoxy. Nhom haloalkoxy cu thé 1a triflometoxy.

Thuat ngir “haloalkyl” chi nhém alkyl trong do it nhit mot trong cac nguyén tir
hydro cuia nhém alkyl thay thé céc nguyén tir halogen gidng nhau hodc khac nhau. Thuat
ngit “perhaloalky]” chi nhém alkyl trong d6 tht ca cac nguyén tir hydro ctia nhom alkyl da
thay thé cac nguyén tir halogen gidng nhau hogc khac nhau. Cac vi du vé haloalkyl bao
gbm flometyl, diflometyl, triflometyl, trifloetyl, triflometyletyl va pentafloetyl. Nhom
haloalkyl cu thé 1a triflometyl.

Thuat ngir “haloalkylsulfanyl” chi nhém c¢é cong thic -S-R’, trong do R’ la nhém
haloalkyl. Cac vi du vé cac nhom haloalkylsulfanyl bao gdm cac nhém c6 céng thirc -S-
R’, trong d6 R’ la triflometyl.

Thuat ngit “haloalkylsulfinyl” chi nhém c6 cong thic -S(O)-R’, trong d6 R’ la
nhém haloalkyl. Cac vi du vé cac nhém haloalkylsulfinyl bao gém céc nhém c6 cong

thirc -S(0O)-R’, trong d6 R’ 1a triflometyl.
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Thuét ngit “haloalkylsulfonyl” chi nhém c¢6 cong thirc -S(O),-R’, trong dé R’ la
nhém haloalkyl. Céc vi du vé cac nhém haloalkylsulfonyl bao gbém cac nhém cé cong

thic -S(0),-R’, trong do R’ 1a triflometyl.

Thuit ngir “halogen” va “halo” dugc dung thay thé 13n nhau trong ban mo ta va chi
flo, clo, brom, hodc iot. Cac halogen cu thé 1a clo, flo va brom. Cac halogen cu thé hon 1a

clo va flo.
Thuét nglr “hydroxy” chi nhom -OH.

Thuét ngir “hydroxyalkyl” chi nhém alkyl trong d6 it nhit mét trong cic nguyén tir
hydro ctia nhém alkyl thay thé nhém hydroxy. Céc vi du vé hydroxyalkyl bao gbm
hydroxymetyl, hydroxyetyl, hydroxy-1-metyl-etyl, hydroxypropyl, hydroxymetylpropyl
va dihydroxypropyl. Cac vi du cu thé la hydroxymetyl va hydroxyetyl.

Thuét ngit “hydroxyhaloalkyl” chi nhém haloalkyl trong do it nhit mot trong céc
nguyén t hydro cia nhom haloalkyl da thay thé nhém hydroxy. Cic nhém
hydroxyhaloalkyl dugc liy 1am vi du minh hoa bao gém hydroxytrifloetyl va
hydroxytriflopropyl. Cac nhém hydroxyhaloalkyl cu thé bao gdm hydroxytrifloetyl.

Thuat ngir “indanyloxy” chi nhém c6 cong thirc -O-R’, trong d6 R’ 1a indanyl.

Thuét ngit “indanyloxyalky!” chi nhdm alkyl, trong do6 it nhit mot trong cac nguyén
tir hydro ctia nhém alkyl thay thé nhom indanyloxy. C4c nhém indanyloxyalkyl dugc lay
lam vi du minh hoa bao gbm indanyloxymetyl, indanyloxyetyl va indanyloxypropy!.
Nhom indanyloxyalkyl cu thé 1a indanyloxymetyl.

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

Thuat ngir “phenoxyalky]” chi nhém alkyl trong do it nhit mét trong cic nguyén tir
hydro ctia nhém alkyl thay thé nhom phenoxy. Cac nhém phenoxyalkyl dugc 1dy 1am vi
du minh hoa bao gdm phenoxymetyl, phenoxyetyl va phenoxypropyl. Nhom
phenoxyalkyl cu thé 14 phenoxymetyl.

Thuét ngir “phenylalkenyl” chi nhém alkenyl trong do it nhit mdt trong cac nguyén
tor hydro ctia nhém alkenyl da thay thé phenyl. Nhém phenylalkenyl cu thé la
phenyletenyl.

Thuit ngit “phenylalkyl” chi nhém alkyl trong do it nht mét trong céc nguyén tir
hydro ctia nhém alkyl di thay thé phenyl. Cac nhom phenylalkyl cu thé 1a benzyl,
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phenetyl va phenylpropyl. Cac nhém phenylalkyl cu thé hon 13 benzyl va phenetyl.
Nhom phenylalkyl cu thé hon nita 14 benzyl.

Thuét ngit “phenylalkynyl” chi nhém alkynyl trong do it nhit mét trong s cac
nguyén tir hydro cia nhém alkynyl thay thé phenyl. Nhém phenylalkynyl cu thé 1a
phenyletynyl.

Thuét ngir “phenylxycloalkyl” chi nhém xycloalkyl trong do it nhit mét trong s6
cac nguyén tir hydro ctia nhom xycloalkyl thay thé phenyl. Nhém phenylxycloalkyl cu
thé 1a phenylxyclopropyl.

Thuat ngir “pyridinylalkenyl” chi nhém alkenyl trong do it nhédt mdt trong s céc
nguyén tir hydro cia nhom alkenyl thay thé pyridinyl. Nhém pyridinylalkenyl cu thé la
pyridiny] etenyl.

Thuit ngit “pyridinylalkyl” chi nhém alkyl trong do it nhit mét trong s6 cac
nguyén tir hydro ctia nhém alkyl thay thé pyridinyl. C4c nhém pyridinylalkyl cu thé 1a
pyridinylmetyl, pyridinyletyl va pyridinylpropyl. Cu thé hon, nhém pyridinylalkyl la
pyridinyl etyl.

Thuét ngir “pyridinylalkynyl” chi nhom alkynyl trong 4o it nhét mot trong sb cac
nguyén tir hydro ctia nhém alkynyl thay thé pyridinyl. Nhém pyridinylalkynyl cu thé la
pyridinyl etynyl.

Thuét ngit “thiophenylalkeny]” chi nhém alkenyl trong dé it nhit mot trong sd cac
nguyén tir hydro ciia nhom alkenyl thay thé thiophenyl. Nhém thiophenylalkenyl cu thé
1a thiophenyletenyl.

Thuat ngir “thiophenylalkyl” chi nhom alkyl trong do¢ it nhit mot trong sé cac
nguyén tir hydro cia nhém alkyl thay thé thiophenyl. Cac nhém thiophenylalkyl cu thé 1a
thiophenylmetyl, thiophenyletyl va thiophenylpropyl. Cu thé hon, nhém thiophenylalkyl
la thiophenylmetyl.

Thuat ngit “thiophenylalkynyl” chi nhém alkynyl trong do it nh4t mot trong sb cac
nguyén tir hydro cua nhdm alkynyl thay thé thiophenyl. Nhém thiophenylalkyny! cu thé
la thiophenyletynyl.

Thudt ngir "céac mudi duge dung" dé cap dén cac mudi ma gilt dugc hi€u qua sinh

hoc va céac dic tinh ctia cdc bazo tu do hodc cac axit tu do, ma khong phdi déc tinh sinh
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hoc ho#c dic tinh mong muén khéac. Cac mudi duoc tao thanh véi cac axit vo co nhu axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric va cac axit tuong tu,
cu thé 14 axit clohydric, va cé4c 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 mandelic, axit metansulfonic, axit
etansulfonic, axit p-toluensulfonic, axit salixylic, N-axetylxystein va axit twong tu. Ngoai
ra, cac mudi nay cé thé duoc diéu ché bing cach bd sung bazo vd co hodc bazo hitu co
vao axit tu do. Cac mubi thu dugce tir bazo v co bao gém, nhung khong gi6i han &, cac
mudi natri, kali, lithi, amoni, canxi, magie va céac mudi tuong tu. Céc mudi thu duge tir
céc bazo hitu co bao gdm, nhung khéng gi¢i han &, cac mudi ctia cac amin bac mt, bac
hai, va bac ba, cac amin dugc thé bao gém cac amin dugc thé o trong tu nhién, cac amin
vong va nhua trao ddi ion bazo, nhu cac nhya isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin,
polyimin va cac nhua tuong tu. Cac mudi dugc dung cu thé cla cac hop chét c6 cong
thue (I) la cac mudi hydroclorua, cac mudi clia axit metansulfonic va cac mudi cta axit
xitric.

"Céc este dugc dung" c6 nghia la cac hop chat ¢6 cong thirc chung (I) ¢6 thé dugce
dAn xuét & cic nhom chitc dé tao ra cac din xudt ma c6 kha ning chuyén héa nguogc
thanh cac hop chit gdc in vivo. Céc vi du vé céc hop chit nay bao gdm céc dan xuat este
d& bi chuyén héa va c6 thé chép nhan vé mit sinh ly, nhu céc este metoxymetyl, cac este
metylthiometyl va cac este pivaloyloxymetyl. Ngoai ra, cac chit twong dwong c6 thé chap
nhén vé mat sinh Iy bit ky ctia cac hop chét ¢6 cong thirc chung (1), twong tw vdi céc este
d& bi chuyén hoa, ma c6 kha ning tao ra céc hop chét gbc co cong thire chung (1) in vivo,

cling nam trong pham vi ctia sang ché nay.

Thuat nglt “nhom bao v€” (PG) chi nhém c6 hoat dong phong bé chon loc cac vi
tri phan Ung trong hop chét da chirc sao cho phan tng héa hoc c6 thé dién ra mét cach
chon loc tai cac vi tri phan ung khac khong dugc bao vé véi nghia thuong gan voi nd
trong héa hoc tdng hop. Cac nhém bao vé c6 thé duge loai bd vao thdi diém thich hop.
Cac nhém bao vé dugce léy dugc léy lam vi du minh hoa minh hoa la cac nhém bao vé
amino, cac nhom bao vé carboxy hodc cidc nhom bao vé hydroxy. Cac nhém bao vé cu
th 13 cac nhém tert-butoxycacbonyl (Boc), benzyloxycacbonyl (Cbz),

fluorenylmetoxycacbonyl (Fmoc) va benzyl (Bn). Cac nhém bao vé cu thé khac 1a cac
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nhém tert-butoxycacbonyl (Boc) va fluorenylmetoxycacbonyl (Fmoc). Nhém bdo vé cu

thé hon 13 nhom tert-butoxycacbonyl (Boc).
Chir viét tit uM nghia la microMol va tuong duong véi ky hiéu pM.
Chit viét tat uL nghia la microlit va twong dwong véi ky hiéu pL.
Chir viét tit ug nghia la microgam va tuong duong voi ky hiéu pg.

Céc hop chit ¢ cong thie (I) ¢6 thé chira mot s tdm khong dbi xting va 6 thé co
mit & dang chit déng phan dbi anh tinh khiét quang hoc, hdn hop clia cic chit déng phan
dbi anh vi du nhu cac raxemat, cac chat ddng phan dbi quang tinh khiét quang hoc, cac
hén hop ciia cac chat dong phan khong dbi quang, cac raxemat clia chat ddng phéan khéong

dbi quang hodc cac hdn hop clia cac raxemat clia chit dong phan khong dbi quang.

Theo quy udc Cahn-Ingold-Prelog, nguyén tir cacbon khong d6i ximg c6 thé co
cdu hinh “R” hodc “S”,

Ngoai ra, mdt phuong an cua sang ché d& xuét cac hop chét ¢ cong thic (I) nhu
duge mo ta trong ban mo ta va cac mudi duoc dung hodc cac este cta chung, cu thé 1a
cdc hop chét c6 cong thire (I) nhu dugc md ta trong ban mé ta va cac mudi duge dung

ctia ching, cu thé hon 1a cac hop chit c6 cong thire (1) nhu duge md ta trong ban mo ta.

Phuong 4n khéc ctia sang ché dé xuit cac hop chét c6 cong thie (I) nhu dugc md

ta trong ban mo ta, trong do:

R' 1a alkyl, haloalkyl, xycloalkyl dugc thé, xycloalkylalkyl duoc thé, pheny! duoc
thé, phenylalkyl dugc thé, phenoxyalkyl duoc thé, phenylxycloalkyl dugc thé,
phenylalkenyl dugc thé, phenylalkynyl dugc thé, pyridinyl dugc thé,
pyridinylalkyl dugc thé, pyridinylalkenyl dugc thé, pyridinylalkyny! dugc thé,
thiophenyl dugc thé, thiophenylalkyl duoc thé, thiophenylalkenyl dugc thé,
thiophenylalkynyl dugc thé, 2,3-dihydro-1H-isoindol-2-yl dugc thé, 1H-indol-
2-yl dugc thé hodc benzofuran-2-yl duoc thé trong do xycloalkyl dugc thé,
xycloalkylalkyl dugc thé, phenyl dugc thé, phenylalkyl dugc thé, phenylalkynyl
duoc thé, phenoxyalkyl duoc thé, phenylxycloalkyl dugc thé, phenylalkenyl
duoc thé, pyridinyl dwoc thé, pyridinylalkyl dugc thé, pyridinylalkenyl dugc
thé, pyridinylalkynyl dugc thé, thiophenyl dugc thé, thiophenylalky!l dugc thé,
thiophenylalkenyl dugc thé, thiophenylalkynyl dugc thé, 2,3-dihydro-1H-
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isoindol-2-yl dugc thé, 1H-indol-2-yl dugc thé va benzofuran-2-yl dugc thé
duoc thé b?mg Rs, R’ va RIO;

Il O \\ II ‘\
T“\Q( 77/47 T“\sjsj7/‘f
la -OC(0)-, -NR'C(0)-, -C(0)-, -S(0),-, N—N hoac N—N .

1a -N- hodc CR>-;

W 13 -O-, -S-, -NR%-, -C(O)-, -S(O),-, -C(0)-NR®- hodc -CR’R*-;

R® va R* doc 1ap dwoc chon tir H, halogen, alkyl va xycloalkyl;

RS, RévaR’ ddc 1ap dugc chon tir H, alkyl va xycloalkyl;

R®, R’ va R doc lap duoc chon tr H, alkyl, hydroxyalkyl, haloalkyl,

hydroxyhaloalkyl, xycloalkyl, xycloalkylalkyl, xycloalkylalkoxy, xycloalkoxy,
xycloalkoxyalkyl, xycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, phenyl dugc thé,
pyridinyl, pyridinyl dugc thé, halogen, hydroxy, xyano, alkylsulfanyl,
haloalkylsulfanyl,  xycloalkylsulfanyl,  alkylsulfinyl,  haloalkylsulfinyl,
xycloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, xycloalkylsulfonyl,
aminosulfonyl dugc thé, amino duoc thé va aminoalkyl dugc thé, trong do
aminosulfonyl dugc thé, amino dugc thé va aminoalkyl dugc thé duoc thé trén
nguyén tir nito bang mot dén hai phan tir thé doc lap duoc chon tir H, alkyl,
xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl va
xycloalkylcarbonyl, va trong d6 phenyl dugc thé va pyridinyl dugc thé tuy y
dugc thé bang mot dén ba phan tir thé doc 1ap dugc chon tir alkyl, halogen,

haloalkyl, alkoxy va haloalkoxy;

m, n, p va q ddc 1ap duogc chon tir 1 hoéc 2;
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R'! 14 H, alkyl, haloalkyl hoac xycloalkyl;

R? dugc chon tir hé vong B, C, D, E, F,G,H,,J,K,L,M,N,0,P,Q,R, S, T, U,
V,X,Z, AA, AB, AC, AD va AE;

va cac muoi dugc dung.

Mot phuong an khac ctia sang ché dé xudt cac hop chét ¢6 cong thirc (I) nhu dugce
mo ta trong ban mé ta, trong d6 R' 14 xycloalkylalkyl dugc thé, piperazinyl dugc thé,
piperidinyl duoc thé, indanyloxyalkyl duoc thé, phenyl dugc thé, phenylalkyl duoc thé,
phenoxyalkyl dwgc thé, phenylixycloalkyl dugc thé, phenylalkenyl dugc thé,
pyridinylalkyl dwoc thé, pyridinylalkenyl duoc thé, naphtyl, naphtyl dugc thé, quinolinyl
duoc thé, isoquinolinyl dugc thé, hoac 1H-indol-2-yl dugc thé, trong d6 xycloalkylalkyl
duoc thé, piperazinyl duoc thé, piperidinyl dugc thé, indanyloxyalkyl dugc thé, phenyl
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duoc thé, phenylalkyl dugc thé, phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé,
phenylalkenyl dugc thé, pyridinylalkyl dugc thé, pyridinylalkenyl dwoc thé, naphtyl dugc
thé, quinolinyl dugc thé, isoquinolinyl dugc thé va 1H-indol-2-yl dugc thé dugc thé bing
R, R°vaR".

Mot phuong én khéc nita cta sang ché dé xuét hop chét cé cong thirc (I) nhu duge
mod ta trong ban moé ta, trong do R' 1a xycloalkylalkyl dugc thé, phenyl dugc thé,
phenylalkyl duoc thé, phenoxyalkyl duge thé, phenylxycloalkyl dugc thé, phenylalkenyl
duoc thé, pyridinylalkyl dugc thé, pyridinylalkenyl dugc thé hodc 1H-indol-2-yl duoc
thé, trong d6 xycloalkylalkyl dugc thé, phenyl duoc thé, phenylalkyl dugc thé,
phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl duoc thé,
pyridinylalkyl duoc thé, pyridinylalkenyl duoc thé, va 1H-indol-2-yl duge thé dugc thé
bang R®, R vaR".

Mot phuong 4n cu thé cua séng ché d xudt hop chét c6 cong thire (I) nhu duge md
ta trong ban mo ta, trong do R! 14 phenylalkyl duoc thé hoic phenylalkenyl dugc thé,
trong d6 phenylalkyl duoc thé va phenylalkenyl dugc thé dugc thé bang R, R® va R,

Theo mot phuong an khac, sang ché dé xudt cac hop chét c¢6 cong thirc (I) nhu dugc

mb ta trong ban md ta, trong dé R' 1a phenylalkyl dugc thé bing R®, R’ va R,

Sang ché con dé cap dén cac hop chét co cong thire (I) nhu dugec md ta trong ban
v
N—N )

Mot phuong 4n cu thé khac cia sang ché d& xudt hop chét c6 cong thirc (I) nhu

md ta, trong d6 Y 1a -OC(O)-, -C(O)-, -S(O),- hoic

dugc mo ta trong ban mo ta, trong d6 'Y 1a -OC(O)- hodc -C(O)-.

Mot phuong an khac nita cta séng ché dé xuét hop chét c¢6 cong thirc (I) nhu duoc

mo ta trong ban mé ta, trong d6 Y 1a -OC(O)- va c6 cdng thirc (In).

2
P m
q h
N —W
R—0 9 n

Mot phuong an khéc nita cta sang ché dé xut hop chit c6 cong thirc (I) nhu duge

(In)

mo ta trong ban mo ta, trong d6 Y 1a -C(O)-.
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Mot phuong 4n cu thé hon nita clia sang ché d& xuét hop chit c6 cong thirc (I) nhu

dugc mo ta trong ban mo ta, trong do A 1a -N-.

Ngoai ra, mgt phuong an cia sang ché d& xuét hop chét ¢ cong thirc (I) nhu duge
mo ta trong ban mo ta, trong d6 W la -O-, -NR®-, -C(0)-, -S(0),-, -C(O)-NR6- hoac -
CR’R*-.

Mot phuong én khac nita cia sang ché d& xuit hop chat c6 cong thic (I) nhu duoc

md ta trong ban mé t4, trong dé W 1a -C(O)-, -C(O)-NR°- hozc -CR’R*-.

Mot phuong én khac nita cia sang ché d& xuit hop chat ¢ cong thirc (I) nhu dugce

mo ta trong ban mo ta, trong d6 W 1a -C(O)-.

Mét phuong an cu thé khéac cla sang ché dé xuit hop chit c6 cong thirc (I) nhu
dugc mo ta trong ban md ta, trong do R? duoc chon tir hé vong B, C, D, E, G, H,M, O, P,
R,S,T,U,V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH va AL

Mdt phuong an cu thé khéc nita cia sang ché 14 hop chit c6 cong thirc (I) nhu dugce
mo ta trong ban mo ta, trong do6 R? duoc chon tir hé vong B, C,D, E, G,H,M, O, P, R, §,
T,U, V,X,Z, AA, AB, AC, AD va AE.

Ngoai ra, mdt phuong an cu thé khac cua sang ché dé xudt hop chat c6 cong thirc (1)
nhu dugc md ta trong ban mo ta, trong do R? duoc chon tir hé vong B, D, H, M, O, R va
Al.

Mdt phuong an cu thé khic ciia sang ché d& xudt hop chét c6 cong thirc (I) nhu
dugc mo ta trong ban md ta, trong do R? duogce chon tir hé vong B, D, H, O vaR.

Mot phuong an cu thé khac cla séng ché d& xut hop chét c6 cong thirc (I) nhu
duoc mo ta trong ban mé ta, trong do6 R? dugc chon tir hé vong B vaD.

Mot phuong an cu thé khac cta sang ché d& xult hop chét c6 cong thirc (I) nhu
dugc mo ta trong ban mé ta, trong do R? 12 hé vong D.

Mot phuong an cu thé khac cia sang ché dé xuat hop chét c6 cong thirc (I) nhu
dugc md ta trong ban md ta, trong d6 R* va R*1aH.

Mot phuong 4n cu thé khac cia sing ché @& xuét hop chit co cong thirc (I) nhu

dugc mo ta trong ban mo ta, trong do R’laH.

-21-



21208

Mot phuong an cu thé khéc ciia sang ché dé xuit hop chét ¢6 cong thire (I) nhu

dugc md ta trong ban mo ta, trong do6 R® 14 H hoic alkyl.

Mot phuong an cu thé khac cla sang ché d& xuét hop chét c6 cong thirc (I) nhu
duoc md ta trong ban md ta, trong do R®, R’ va R'® doc lap duge chon tir H, alkyl,
haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl,
halogen, xyano, haloalkylsulfanyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl,
pyrolyl dugc thé bang mot alkyl, pyrolydinyl, tetrahydrofuranyl, alkylcarbonyl, va
aminosulfonyl dugc thé trén nguyén tir nito bing maot dén hai phan tu thé doc lap duoc
chon tir H, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl

va xycloalkylcarbonyl.

Ngoai ra, mdt phuong an cu thé khac cua sang ché dé xut hop chét c¢6 cong thuc (1)
nhu duge md ta trong ban mo ta, trong d6 R®, R® va R'® doc 1ap dugce chon tir H, alkyl,
haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl,
halogen, xyano, haloalkylsulfanyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl va
aminosulfony! duoc thé trén nguyén tir nito bing mot dén hai phdn tir thé doc lap duge
chon tir H, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl

va xycloalkylcarbonyl.

Mgt phuong an cu thé khac cta sang ché d& xuit hop chéit co cdng thuc (I) nhu
duoc mo ta trong ban mé ta, trong do R®, R’ va R'® doc lap duge chon tir H, alkyl,
haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl,
halogen, xyano, haloalkylsulfanyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl va

aminosulfonyl dugc thé trén nguyén tir nito béng hai alkyl.

M6t phuong 4n cu thé khac cla sang ché dé xudt hop chét c6 cong thuc (I) nhu
dugc md ta trong ban mé ta, trong do Rs, R’ va R doc 1ap dugc chon tir H, alkyl,

haloalkyl, haloalkoxy, halogen va alkylsulfonyl.

Mot phuong an cu thé khéc cia sang ché dé xuit hop chét co cong thirc (I) nhu
dugc mo ta trong ban mo ta, trong do R®1a H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy,
haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen, xyano, haloalkylsulfanyl,
haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, pyrolyl duoc thé bang mot alkyl,
pyrolydinyl, tetrahydrofuranyl, alkylcarbonyl, hodc aminosulfonyl dugc thé trén nguyén

tir nito bang hai alkyl.

-22-



21208

Mét phuong an cu thé khéac cua sang ché dé xuét hop chét c6 cong thire (I) nhu
dugc mo ta trong ban mo ta, trong dé R® 14 H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy,
haloalkoxy, alkoxyhaloalkyl, phenyl, pyridinyl, halogen, xyano, haloalkylsulfanyl,
haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl hodc aminosulfonyl dugc thé trén
nguyén tir nito bang hai alkyl.

Mot phuong an cu thd khac ctia sang ché dé xuit hop cht c6 cong thirc (I) nhu
dugc md ta trong ban md ta, trong do R® 1a haloalkyl, haloalkoxy, halogen hodc

alkylsulfonyl.

Mot phuong an cu thé cta sang ché dé xut hop chit c6 cong thire (I) nhu duge md
ta trong ban md ta, trong do R® 14 haloalkoxy hoac halogen.

Ngoai ra, mot phuong an cia sang ché d& xuit hop chét c6 cong thirc (I) nhu duge
mo ta trong ban mo ta, trong do6 R® 1 halogen.

Sang ché con dé cép dén cac hop chét c6 cong thie (I) nhu dugc mé ta trong ban
md ta, trong d6 R’ 1a H, alkyl, haloalkyl, xycloalkyl, xycloalkoxy, alkoxy, haloalkoxy,
alkoxyalkoxy, xyano hoac halogen.

Sang ché con dé cép dén cac hop chét c6 cong thie (I) nhu duge md ta trong ban
md ta, trong d6 R’ 1a H, alkyl, haloalkyl, alkoxy hodc halogen.

Mbt phuong 4n khac nira ciia sang ché dé xudt hop chit cé cong thire (I) nhu dugce
mo ta trong ban mo ta, trong do R’ 1aH, alkyl hodc halogen.

Sang ché con dé cap dén cac hop chét c6 cong thic (I) nhu duge md ta trong ban
md ta, trong d6 R® va R? 1a halogen.

Ngoai ra, mdt phuong 4n cua sang ché dé xudt hop chét ¢o cong thirc (I) nhu dugc
mo ta trong ban mé ta, trong do R’ 1a H, alkyl, haloalkyl, xycloalkyl, xycloalkoxy,
alkoxy, haloalkoxy, alkoxyalkoxy, xyano hoac halogen.

Ngoai ra, mgt phuong an clia sang ché @& xuit hop chét c6 cong thirc (I) nhu dugce
mo ta trong ban mo ta, trong do R'® 14 H hoic alkyl.

Mot phuong 4n khac nira ciia séng ché dé xut hop chat ¢ cong thirc (I) nhu duge

mo ta trong ban mé ta, trong d6 R'* 1a H.
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Ngoai ra, mot phuong an clia sang ché dé xudt hop chét co cong thic (I) nhu dugce
mo ta trong ban mo ta, trong do R'' 13 haloalkyl.

M6t phuong an cu thé cta sang ché @& xudt hop chét ¢6 cong thirc (I) nhu duge md

ta trong ban mo t4, trong d6 m bang 1.

Mét phuong an cu thé khéc cia sang ché dé xuit hop chit c6 cong thic (I) nhu

duoc mo ta trong ban mé ta, trong d6 n bang 1.

Mbt phuong 4n cu thé hon nita cua sang ché d& xuit hop chat ¢ cong thirc (I) nhu

dugc mo ta trong ban md ta, trong dd m van bang 1.

Ngoai ra, mot phuong an cu thé cuia sang ché d& xudt hop chét cé cong thirc (I) nhu

dugc mo ta trong ban md ta, trong d6 p va q bang 1.

Sang ché con dé cép dén cac hop chét c6 cong thie (I) nhu duge md ta trong ban

mo t4, trong d6 m, n, p va q bang 1.

Mot phuong an cu thé khéc nita clia sang ché d& xuit hop chét ¢6 cong thic (I) nhu

dugc mo ta trong ban mo ta, trong do:

R' 1a phenylalkyl dugc thé hoic phenylalkenyl dugc thé, trong do phenylalkyl
duoc thé va phenylalkenyl duoc thé dugc thé bang R®, R’ vaR';

Y 1a-OC(O)- hoac -C(O)-;

A la-N-;

W 1a-C(O)-;

R® 1a haloalkyl, haloalkoxy, halogen hoic alkylsulfonyl;
R’ 14 H, alkyl hoic halogen;

R' 1a H hoac alkyl;

m va n bang 1;

p va q doc lap duoc chon tir 1 hodc 2;

R? duoc chon tir hé vong B, D, H, M, O, R va AJ;

R" 1a halogen

va cac muoi dugce dung.
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Ngoai ra, mot phuong an cu thé khic nira clia sang ché @& xuét hop chat ¢6 cong
thirc (I) nhu duge mo ta trong ban mo ta, trong do:

R' 1a phenylalkyl duoc thé hoic phenylalkenyl dugc thé, trong d6 phenylalkyl
duoc thé va phenylalkeny! dugc thé duoc thé béng R8, R® va RIO;

Y 1a-OC(O)- hoac -C(O)-;

A la-N-;

W 14 -C(O)-;

R® 1a haloalkyl, haloalkoxy, halogen hozc alkylsulfonyl;

R’ 1a H, alkyl hoic halogen;

R' 1a H hoic alkyl;

m va n bang 1;

p va q doc lap dugc chon tir 1 hodc 2;

R? duoge chon tir hé vong B va D;

va cac mudi dugc dung.

Céac vi du cu thé vé céc hop chét co cong thuc (I) nhu duge md ta trong ban mo ta
dugc chon tur

(E)-1-[(3aS,8aR)-2-(4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl)-octahydro-

pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;

1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-

c]pyrol-2(1H)-yl)-3-(3,5-diclophenyl)propan-1-on;

6-((3aR,6aS)-5-(3-(3,5-diclophenyl)propanoyl)octahydropyrolo[3,4-c]pyrol-2-

carbonyl)benzo[d]oxazol-2(3H)-on;

(3aR,6aS)-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)

hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(9H-pyrido[3,4-b]indol-3-carbonyl)hexahydropyrolo

[3,4-c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(1H-indol-5-carbonyl)hexahydropyrolo(3,4-c]pyrol-

2(1H)-carboxylat;
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(3aR,6aS)-3,5-diclobenzyl 5-(9H-carbazol-3-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(1H-indazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat;

(3aR,6a8)-3,5-diclobenzyl 5-(1H-benzo[d]imidazol-5-carbonyl)hexahydropyrolo
[3,4-c]pyrol-2(1H)-carboxylat;

trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

cis-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo
[3,4-c]pyridin-5(6H)-carboxylat;

(3aR,8aS)-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
octahydropyrolo[3,4-d]azepin-6(7H)-carboxylat;
(1H-benzotriazol-5-yl)-{(3aS,6aR)-5-[2-(3-clo-phenyl)-etansulfonyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-yl}-metanon;

(3aR,6aS)-3,5-diclobenzyl 5-(4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl1)-3-(3-clophenyl)-2,2-dimetylpropan-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(3-flo-4-(triflometoxy)phenyl)prop-2-en-1-on;
(3aSR,6SR,7aSR)-6-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-
octahydro-pyrolo[3,4-d]azepin-2-carbonyl}-hexahydro-benzooxazol-2-on;
(E)-1-[(3aS,8aR)-2-(benzo[c][1,2,5]oxadiazol-5-carbonyl)-octahydro-pyrolo[3,4-
d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo(3,4-
dl]azepin-6(7H)-y1)-3-(2-metyl-4-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(3-flo-4-metoxyphenyl)prop-2-en-1-on;
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(E)-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-d]Jazepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-((R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-dJazepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-
yl]-3-(2-isopropyl-phenyl)-prop-2-en-1-on;

trans-3,5-diclobenzyl  2-(2-ox0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)hexahydro-
1H-pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

(3aR,6a8)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
6-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-octahydro-pyrolo[3,4-
d]azepin-2-carbonyl}-3H-benzooxazol-2-on;

(3aR,5s,6a8)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-yloxy)
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat;

(3aR,5r,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-yloxy)
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat;

(3a8S,6a8)-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
3-metansulfonyl-5-triflometyl-benzyl este cta axit trans-5-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-carboxylic;
(3aR,6aR)-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

3-clo-5-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
3-clo-5-metansulfonyl-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-metansulfonyl-5-triflometyl-benzyl este cla axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;
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3-clo-5-metansulfonyl-benzyl este cla axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-dJazepin-6-carboxylic;
3-metansulfonyl-5-triflometyl-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

cis-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat;

3-clo-5-metansulfonyl-benzyl este cua axit (3aS,7aR)-5-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-carboxylic;

trans-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat;

(3aR,8aS)-3,5-diclobenzyl 6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat;

1-(3-clo-phenyl)-xyclopropyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(bixyclo[4.1.0]hept-7-ylmetyl este cla axit 3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

adamantan-2-ylmetyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

1-flo-xyclohexylmetyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-adamantan-2-yl-etyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-adamantan-1-yl-etyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

adamantan-1-ylmetyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

xyclohexylmetyl este cuia axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

-28-



21208

3-(2,2,2-triflo-1-metoxy-etyl)-benzyl este cua axit cis-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
3-(2,2,2-triflo-1-hydroxy-etyl)-benzyl este cua axit cis-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,6aS)-2-xyclohexyletyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo [3,4-c]pyrol-2(1H)-carboxylat;

3-flo-5-triflometoxy-benzyl este cia axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(3aR,6aS)-3-clo-5-xyanobenzy! 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo [3,4-c]pyrol-2(1H)-carboxylat;

3-triflometoxy-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-flo-5-triflometyl-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-clo-5-triflometoxy-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-flo-3-triflometoxy-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(3aR,6a8S)-3-xyano-5-flobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo [3,4-c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3-clo-5-metoxybenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
(1S,4R)-3-metyl-bixyclo[2.2.1]hept-2-ylmetyl este cta axit (3aS,6aR)-5-(1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(1R,4S)-1-bixyclo[2.2.1]hept-2-ylmetyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4-c}pyrol-2-carboxylic;

3,5-diclo-benzyl este cua axit (3aR,5S,6aS)-5-[(3H-[1,2,3]triazol-4-ylmetyl)-
carbamoyl]-hexahydro-xyclopentafc]pyrol-2-carboxylic;

-29-



21208

3-clo-5-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-(1,4,6,7-tetrahydro-
[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-hexahydro-pyrolo(3,4-c]pyrol-2-
carboxylic;

3,5-diclo-benzyl este cua axit (3aS,6aR)-5-[(1H-[1,2,3]triazol-4-ylmetyl)-
carbamoyl]-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este ctia axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,5r,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-ylamino)
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-((1H-benzo[d]imidazol-5-yl)metyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
1-((3aR,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-y1)-3-(3,5-diclophenyl)propan-1-on;

(3aR,6a8)-3,5-diclobenzyl 5-((1H-indazol-5-yl)metyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat;

(3aR,6a8)-3,5-diclobenzyl 5-((2-ox0-2,3-dihydrobenzo[d]oxazol-6-yl)metyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
6-(((3aR,6aS)-5-(3-(3,5-diclophenyl)propanoyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)metyl)benzo[d]oxazol-2(3H)-on;
4-{(E)-3-[(3aS,8aR)-2-(1H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-d]azepin-
6-yl]-3-oxo-propenyl}-benzonitril;

(E)-1-[(3aS,8aR)-2-(1 H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-d]azepin-6-
yl}-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;

(3aR,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d}oxazol-6-
ylsulfonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
(3aR,6aS)-3,5-diclobenzyl 5-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo{4,5-c]pyridin-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-
octahydro-pyrolo[3,4-dJazepin-6-yl1]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
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(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-carbonyl)-
octahydro-pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
cis-5-((3aR,8aS)-6-((E)-3-(4-(triflometoxy)phenyl)acryloyl)decahydropyrolo[3,4-
dJazepin-2-carbonyl)hexahydrooxazolo[5,4-c]pyridin-2(1H)-on;
6-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-octahydro-pyrolo[3,4-
d]azepin-2-carbonyl}-5,6,7,8-tetrahydro-1H-[1,6]naphtyridin-2-on;
(3aR,7aR)-5-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-octahydro-
pyrolo[3,4-d]azepin-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on;
(E)-1-[(3aS,8aR)-2-(7,8-dihydro-5H-[1,6]naphtyridine-6-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-3-(4-triflometoxy-phenyl)-1-[(3aS,8aR )-2-(2-triflometyl-5,6-dihydro-8H-
[1,2,4]triazolo[1,5-a]pyrazin-7-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl}-
prop-2-en-1-on;

(1H-[1,2,3]triazol-4-ylmetyl)-amit cla axit (3aS,8aR)-6-[(E)-3-(3-triflometoxy-
phenyl)-acryloyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-6-((E)-3-(4-
(triflometoxy)phenyl)acryloyl) octahydropyrolo[3,4-d]azepin-2(1 H)-carboxamit;
(1H-[1,2,3]triazol-4-ylmetyl)-amit cla axit (3aS,6aR)-5-[(E)-3-(4-triflometoxy-
phenyl)-acryloyl]-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,8aS)-N-((1H-1 ,2,3-triazol-5-yl)metyl)-6-((E)-3-(3-flo-4-(triflometoxy)phenyl)
acryloyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
(4H-[1,2,4]triazol-3-ylmetyl)-amit cua axit (3aS,8aR)-6-[(E)-3-(4-triflometoxy-
phenyl)-acryloyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(E)-1-[(3aS,8aR)-2-(6,7-dihydro-4H-[1,2,3]triazolo[1,5-a]pyrazin-5-carbonyl)-
octahydro-pyrolo[3,4-d]azepin-6-y1]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-imidazo[4,5-c]pyridin-5-carbonyl)-
octahydro-pyrolo[3,4-d]azepin-6-yl}-3-(4-triflometoxy-pheny!)-prop-2-en-1-on;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-N-metyl-6-((E)-3-(4-(triflometoxy)
phenyl)acryloyl)octahydropyrolo[3,4-dJazepin-2(1H)-carboxamit;
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(3H-[1,2,3]triazol-4-ylmetyl)-amit cua axit (3aS,8aR)-6-[3-(3-clo-phenyl)-2,2-
dimetyl-propionyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(3aR,8aS)-N-(2-(1H-1,2,3-triazol-5-yl)etyl)-6-((E)-3-(4-
(triflometoxy)phenyl)acryloyl) octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
3,5-diclo-benzy! este clia axit (3aR,7aS)-2-(1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-c]pyridin-5-carboxylic;

3,5-diclo-benzyl este clia axit (3aS,7aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-c]pyridin-5-carboxylic;

(+)-trans-3,5-diclobenzyl  2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

(-)-trans-3,5-diclobenzyl  2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

(-)-trans-3,5-diclobenzyl  5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat;

(+)-trans-3,5-diclobenzyl  5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat;
(E)-1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-y1]-
3-(3,5-diclo-phenyl)-prop-2-en-1-on;
(1H-benzotriazol-5-yl)-{trans-2-[5-(4-clo-phenyl)-[1,3,4]oxadiazol-2-yl]-octahydro-
pyrolo[3,4-c]pyridin-5-yl}-metanon;
(E)-1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
(1H-benzotriazol-5-y1)-[(3aR,6aS)-5-(5-clo-1H-indol-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
(E)-1-[(3aR,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1}-3-(3-flo-5-triflometyl-phenyl)-prop-2-en-1-on;
1-[(3aR,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(3-flo-5-triflometyl-phenyl)-propan-1-on;
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(1H-benzotriazol-5-y1)-[(3aR,6aS)-5-(6-clo-1H-indol-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-y1)-3-(4-(triflometylsulfonyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl1)-3-(4-clophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo([d]([1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-p-tolylprop-2-en-1-on;
4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-oxoprop-1-enyl)-N,N-dimetylbenzensulfonamit;
(E)-1-((3aR,8a8S)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-metoxyphenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-oxoprop-1-enyl)benzonitril;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)propan-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dlazepin-6(7H)-yl)-3-(4-flophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-phenylprop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(pyridin-2-yl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(pyridin-3-yl)prop-2-en-1-on;
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(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(3-clophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-2(1H)-y1)-3-(4-clophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-2(1H)-y1)-3-(3-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-(diflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(3-(triflometoxy)phenyl)prop-2-en-1-on;
4-((E)-3-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
¢]pyrol-2(1H)-yl)-3-oxoprop-1-enyl)benzonitril;
(E)-1-((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl1)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;

(-)-(E)-1-[trans-5-(1 H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-
yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(+)-(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[ 3,4-c]pyridin-2-
yl1]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-((3aR,8a8S)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(3,5-diclophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(pyridin-4-yl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[ 3,4~
d]azepin-6(7H)-yl)-3-(2,4-diflophenyl)prop-2-en-1-on,
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(2,4-diclophenyl)prop-2-en-1-on;
(E)-1-((3aR,8a8S)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(3,4-diclophenyl)prop-2-en-1-on;
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(E)-1-[(3aS,7aS)-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-
yl]-3-(4-diflometoxy-phenyl)-prop-2-en-1-on;
4-{(E)-3-[(3aS,7aS)-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-
¢]pyridin-2-yl]-3-oxo-propenyl}-benzonitril;
4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo(3,4-
d]azepin-6(7H)-y1)-3-oxoprop- 1-enyl)-3-flobenzonitril;
4-((E)-3-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]Jpyrol-2(1H)-yl)-3-oxoprop-1-enyl)-3-flobenzonitril;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(4-(diflometoxy)phenyl)prop-2-en-1-on;
(E)-1-[cis-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-
(4-triflometoxy-phenyl)-prop-2-en-1-on;
3-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-oxoprop-1-enyl)benzonitril;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(2-flo-4-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(2-flo-4-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl1)-3-(4-clo-2-flophenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c¢]pyrol-2(1H)-y1)-3-(3,5-diclophenyl)prop-2-en-1-on;
(E)-1-((3aR,6aS8)-5-(4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-triflometoxy-phenyl)-propan-1-on;
(E)-1-[(3aS,6aR)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
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(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(3-clo-5-metansulfonyl-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(3,5-dimetoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(3-clo-5-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(3-clo-5-metoxy-phenyl)-prop-2-en-1-on;
3-{(E)-3-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-3-oxo-propenyl}-5-clo-benzonitril;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1]-3-(3-metoxy-5-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-[1 ,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-propan-1-on;
(3aR,7aR)-5-{(3aR,6aR)-5-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on;
(3aR,7aR)-5-{(3aR,6aR)-5-[3-(4-triflometoxy-phenyl)-propionyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on;
(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-phenyl-prop-2-en-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl}-
3-phenyl-propan-1-on;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(4-triflometyl-phenyl)-prop-2-en-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo{3,4-c]pyrol-2-yl]-
3-(4-triflometyl-phenyl)-propan-1-on;
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(3aR,6aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-N-metyl-5-(3-(4-(triflometoxy)phenyl)
propanoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxamit;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-6-((E)-3-(3-flo-4-(triflometoxy)phenyl)
acryloyl)-N-metyloctahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(6-triflometyl-pyridin-3-yl)-propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(4-triflometoxy-phenoxy)-etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(4-clo-2-isopropyl-5-metyl-phenoxy)-etanon;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-biphenyl-4-yl-propan-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-flo-2-(triflometyl)phenyl)prop-2-en-1-on;
1-[(3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(4-clo-2-isopropyl-5-metyl-phenoxy)-etanon;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-(metylsulfonyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1 H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(4-(triflometylthio)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8a8S)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo|3,4-
d]azepin-6(7H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-2-(3-(triflometoxy)phenoxy)etanon;
(E)-1-((3aR,8aS)-2-(1 H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(3-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-
3-(3-triflometoxy-phenyl)-prop-2-en-1-on;
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(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-
3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c] pyridin-2-yl]-
3-(3-clo-5-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-
3-(3,5-diclo-phenyl)-prop-2-en-1-on;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(6-phenyl-pyridin-3-yl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(5-triflometyl-pyridin-2-yl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1]-3-(4-pyridin-4-yl-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(4-pyridin-3-yl-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-3-(4-pyridin-2-yl-phenyl)-prop-2-en-1-on;
1-[(3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(4-clo-3-metyl-phenoxy)-etanon;
1-[(3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl}-
2-(4-clo-2-metyl-phenoxy)-etanon;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-(5-phenyl-pyridin-2-yl)-prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-y!)-3-(4-(triflometylsulfinyl)phenyl)prop-2-en-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5S-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(3-flo-4-(triflometoxy)phenyl)propan-1-on;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-N-metyl-6-(3-(4-
(triflometoxy)phenyl)propanoyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
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(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-6-(3-(3-flo-4-(triflometoxy)phenyl)
propanoyl)-N-metyloctahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-diflometoxy-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl}-
3-(2-flo-4-triflometoxy-phenyl)-propan-1-on;
1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-flo-2-(triflometyl)phenyl)propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(2-metyl-4-(triflometoxy)phenyl)propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d]}[1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(3-flo-4-metoxyphenyl)propan-1-on;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-
3-(2-isopropyl-phenyl)-propan-1-on;

1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbony!)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(5-triflometyl-pyridin-2-yl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(5-phenyl-pyridin-2-yl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-pyridin-4-yl-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-pyridin-3-yl-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[ 3,4-c]pyrol-2-yl}-
3-(4-pyridin-2-yl-phenyl)-propan-1-on;
(3a8,8aR)-6-[3-(4-triflometoxy-phenyl)-propionyl]-octahydro-pyrolo[3,4-d]azepin-
2-axit carboxylic [2-(3H-[1,2,3]triazol-4-yl)-etyl]-amit;
(E)-3-[4-(triflo-metoxy)-phenyl]-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridin-6-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl}-prop-2-en-

1-on hydroclorua;
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va cac mudi duge dung cua no.
Ngoai ra, cac vi du cu thé vé cac hop chét c6 cong thitc (I) nhu duge md ta trong
ban mo ta dugc chon tur
3-clo-5-metansulfonyl-benzyl este cla axit trans-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
4-triflometoxy-benzyl este cua axit trans-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl1]-2-(4-
triflometoxy-phenoxy)-etanon;
(E)-1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-
3-(4-triflometoxy-phenyl)-propenon;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(3-clo-5-(triflometyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(4-metoxy-2-(triflometyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-(2-xyclopropylphenyl)prop-2-en-1-on;
4-flo-2-triflometyl-benzyl este cua axit trans-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
2-xyclopropyl-4-triflometyl-benzyl este cua axit trans-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo(3,4-dJazepin-6-yl]-
2-(2-triflometoxy-phenoxy)-etanon;
2-metoxy-4-triflometoxy-benzyl este cla axit trans-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
4-{2-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-
yl]-2-oxo-etoxy }-3-triflometyl-benzonitril;

1-[(3aS,8aR)-2-(1 H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-
2-(4-clo-2-isopropyl-5-metyl-phenoxy)-etanon;
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1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-
2-[4-metyl-2-(1-metyl-pyrolidin-3-yl)-phenoxy]-etanon;

1-[(3aS,8aR)-2-(1 H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-dJazepin-6-yl]-
2-(2-clo-4-flo-phenoxy)-etanon;
1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-y1)-2-(2-clo-4-(triflometyl)phenoxy)etanon;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-y1)-2-(6-isopropyl-3,3-dimetyl-2,3-dihydro-1H-inden-5-
yloxy)etanon;

2-flo-4-triflometoxy-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo|[3,4-
dJazepin-6(7H)-yl)-2-(5-clo-2-(triflometyl)phenoxy)etanon;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-
octahydropyrolo[3,4-d]azepin-6-yl]-2-(2-tert-butyl-4-metoxyphenoxy)etanon;
4-[2-[(3aS,8aR)-2-(1 H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-
octahydropyrolo[3,4-d]azepin-6-yl]-2-oxoetoxy]-3-propan-2-ylbenzonitril;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-
octahydropyrolo[3,4-d]azepin-6-yl]-3-[3-flo-4-(2,2,2-trifloetoxy)phenyl]propan-1-
on;

1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-
octahydropyrolo[3,4-d]azepin-6-yl1]-3-[2-flo-4-(2,2,2-trifloetoxy)phenyl]propan-1-
on;

3-flo-4-(2,2,2-triflo-etoxy)-benzyl este ciia axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;
2-flo-4-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;
4-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;
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4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(3H-[1,2,3]triazolo[4,5-b]pyridin-6-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
1-[(3aR,6aR)-5-(1H-triazolo[4,5-b]pyridin-5-carbonyl)-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-3-[4-(triflometoxy)phenyl]propan-1-on;
4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-(3H-[1,2,3]triazolo[4,5-c]pyridin-6-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(4-flo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este ctia axit (3aS,6aS)-5-(7-flo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-(6-flo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(4-clo-1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cta axit (3aS,6aS)-5-(6-triflometyl-1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(4-metyl-1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(6-metyl-1H-benzotriazol-5-
carbony!)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
1-[(3aR,6aR)-5-(4-flo-1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-
2-yl]-3-(4-triflometoxy-phenyl)-propan-1-on;
(4-etoxyquinolin-2-yl)}((3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon;
(4-etoxyquinolin-2-y1)((3a$S,6aS)-5-(4-flo-1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon;
6-[(3aR,6aR)-2-[3-[4-(triflometoxy)phenyl]propanoyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-5-carbonyl]-3H-1,3-benzoxazol-2-on;
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4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(2-0x0-2,3-dihydro-benzooxazol-6-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-benzyl este cla axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic;

4-(1,1,2,2-tetraflo-etoxy)-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-diflometoxy-3-flo-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-flo-4-triflometoxy-benzyl este cia axit (3aS,6aS)-5-(1H-[1,2,3]triazolo[4,5-
b]pyridin-5-carbonyl)-hexahydro-pyrolo([3,4-c]pyrol-2-carboxylic;
4-diflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-[1,2,3]triazolo[4,5-b]pyridin-5-
carbonyl)-hexahydro-pyrolo(3,4-c]pyrol-2-carboxylic;

3-flo-4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo|3,4-c]pyrol-2-carboxylic;

4-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
5-triflometoxy-pyridin-2-ylmetyl este ctia axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-isopropyl-benzyl este cta axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-xyano-2-isopropyl-5-metyl-benzyl este cua axit (3aS,6aS)-5-((R)-4,5,6,7-
tetrahydro-1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
carboxylic;

2-flo-4-triflometoxy-benzyl este ciia axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-flo-4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
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4-xyano-2-etoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-flo-4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3.,4-c]pyrol-2-carboxylic;
4-xyano-2-isopropyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-xyano-2-isopropyl-5-metyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1,4,6,7-tetrahydro-
[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-hexahydro-pyrolo|3,4-c]pyrol-2-
carboxylic;

4-triflometoxy-benzyl este ciha axit (3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-flo-4-triflometyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cta axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-triflometyl-benzyl este cha axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-clo-5-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-

carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-etoxy-5-flo-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-

carbonyl)-hexahydro-pyrolof3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-(4-metoxy-1H-benzotriazol-5-

carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
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4-xyano-2-xyclobutoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-xyano-2-isopropoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-xyano-2-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-clo-2-etoxy-5-flo-benzyl este clia axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(E)-1-[trans-2-(1H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-c]pyridin-5-y1]-3-
(4-triflometoxy-phenyl)-propenon;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(4-sulfamoyl-piperidin-1-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

1-[(3aR,6aR )-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(6-phenyl-pyridin-3-yl)-propan-1-on;
1-[(3a8,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(2-isopropyl-phenoxy)-etanon;

1-[(3aS,6aS)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(2-triflometyl-phenoxy)-etanon;
1-[(3aS,6a8)-5-(1H-benzotriazol-5-carbony!)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(biphenyl-2-yloxy)-etanon;

(E)-1-[(3a8,6aS)-5-((R)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-propenon;
1-((3aR,6aR)-5-((R)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(2-clo-4-triflometoxy-phenoxy)-etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(2-pyrol-1-yl-phenoxy)-etanon;
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4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-2-oxo0-etoxy } -3-metoxy-benzonitril;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-2-oxo-etoxy } -benzonitril;
1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-phenoxy-etanon;
2-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-2-oxo-etoxy} -S-triflometoxy-benzonitril;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-2-(2-isopropyl-5-metylphenoxy)etanon;
(1H-benzotriazol-5-yl)-[(3aS,6aS)-5-(6-triflometoxy-1H-indol-2-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon;
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(5-triflometoxy- 1 H-indol-2-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon;
1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(4-
triflometoxy-phenyl)-propan-1-on;
1-[trans-2-(1H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(4-
triflometoxy-phenyl)-propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo|3,4-
d]azepin-6(7H)-yl)-3-(3-clo-5-(triflometyl)phenyl)propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo|[3,4-
d]azepin-6(7H)-yl)-3-(4-metoxy-2-(triflometyl)phenyl)propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-(2-xyclopropylphenyl)propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo|3,4-
c]pyrol-2-yl]-3-[3-metoxy-5-(triflometoxy)phenyl]propan-1-on;
1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo{3,4-c]pyrol-2-yl}-
2-(2-isopropyl-5-metyl-phenoxy)-etanon;
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1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(2-bromo-4-triflometoxy-phenoxy)-etanon;
(1H-benzotriazol-5-yl)-[(3aR,6aR)-5-(4'-clo-biphenyl-4-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo{3,4-c]pyrol-2-
yl]-2-ox0-etoxy } -3-isopropyl-benzonitril;
2-(2-Axetyl-phenoxy)-1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl}-etanon;

4-{2-[(3aS,6aS)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-2-oxo-etoxy }-5-isopropyl-2-metyl-benzonitril;
(1H-benzotriazol-5-y1)-[(3aR,6aR)-5-(naphthalene-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
(1H-benzotriazol-5-yl)-[(3aS,6aS)-5-(4-metoxy-naphthalene-2-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-2-oxo-etoxy } -3-etoxy-benzonitril;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(3-flo-4-triflometoxy-phenyl)-propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(4-clo-2-isopropyl-phenoxy)-etanon;
[(3aS,6aS)-5-(4'"-clo-biphenyl-4-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-(R)-
4,5,6,7-tetrahydro-1H-benzotriazol-5-yl-metanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo(3,4-c]pyrol-2-yl]-
3-(4-triflometoxy-phenyl)-propan-1-on;
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(4'-clo-biphenyl-4-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-[2-(tetrahydro-furan-2-yl)-phenoxy]-etanon;
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(1H-benzotriazol-5-y1)-[(3aR,6aR)-5-(4-metoxy-naphthalene-2-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon;
1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(2-tert-butyl-phenoxy)-etanon;
[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
[trans-4-(4-clo-phenyl)-xyclohexyl]-metanon;

1-[(3aR,6aR )-5-(1 H-benzotriazol-5-carbony!)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(3-flo-4-triflometyl-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(2-flo-4-triflometyl-phenyl)-propan-1-on;
1-[(3a8,6aS)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-
¢]pyrol-2-yl}-2-(2-pyridin-3-ylphenoxy)etanon;
4-[3-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-3-oxopropyl]-2-metyl-5-propan-2-ylbenzonitril;
4-[3-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-3-oxopropyl]-3-propan-2-ylbenzonitril;
[(3aR,6aR)-5-[1-(4-clophenyl)piperidin-4-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(1H-benzotriazol-5-yl)metanon;
[(3a8S,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(4-propan-2-yloxynaphthalen-2-yl)metanon;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(4-propan-2-yloxyquinolin-2-yl)metanon;
1-[(3aR,6aR)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-3-[2-flo-4-(triflometoxy)phenyl]propan-1-on;
4-[2-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-
1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol-2-yl]-2-oxoetoxy]-2-metyl-5-propan-2-
ylbenzonitril;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-[1-(2,2,2-trifloetoxy)isoquinolin-3-yl]metanon;
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1-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,32,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-2-(4-bromo-2-tert-butylphenoxy)etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-
c]pyrol-2-yl}-2-(4-bromo-2-tert-butylphenoxy)etanon;
4-[2-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-
1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol-2-yl}-2-oxoetoxy]-3-tert-
butylbenzonitril;
4-[2-[(3a8S,6a8)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-
c]pyrol-2-yl]-2-oxoetoxy]-3-tert-butylbenzonitril;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro- 1 H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-[1-metyl-5-(triflometoxy)indol-2-yl]metanon;
1-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-2-[4-(triflometoxy)phenoxy]etanon;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(1-etoxyisoquinolin-3-yl)metanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-
c]pyrol-2-yl]-2-(2-tert-butyl-4-metoxyphenoxy)etanon;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(4-etoxyquinolin-2-yl)metanon;
((3a8,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)(4-(2,2,2-trifloetoxy)quinolin-2-yl)metanon;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(6-xyclobutoxy-5-(triflometyl)pyridin-3-yl)metanon;
((3a$,6aS)-5-(1H-benzo[d][1,2,3 ]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(5-bromo-6-(2-metoxyetoxy)pyridin-3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(5-bromo-6-(xyclopropylmetoxy)pyridin-3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3 ]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(5-xyclopropyl-6-(2,2,2-trifloetoxy)pyridin-3-yl)metanon,
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((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(6-(2,2,2-trifloetoxy)-5-(triflometyl)pyridin-3-yl)metanon;
(1H-benzotriazol-5-yl)-{(3aS,6aS)-5-[4-(4-clo-phenyl)-piperidin-1-carbonyl]-
hexahydro-pyrolo[3,4-c]pyrol-2-yl}-metanon;
(1H-benzotriazol-5-y1)-{(3aS,6aS)-5-[4-(4-clo-phenyl)-piperazin-1-carbonyl]-
hexahydro-pyrolo[3,4-c]pyrol-2-yl}-metanon;
va cac mudi duge dung cia né.

Céc vi du cu thé khac vé cac hop chét c¢6 cong thirc (I) nhu duge md ta trong ban
mo ta dugc chon tur
trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;
trans-3,5-diclobenzyl 2-(2-ox0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)hexahydro-
1H-pyrolo[3,4-c]pyridin-5(6H)-carboxylat;
3-clo-5-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-y!)-3-(4-(triflometoxy)phenyl)propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-triflometoxy-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-triflometyl-phenyl)-propan-1-on;
1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
2-(4-clo-2-isopropyl-5-metyl-phenoxy)-etanon;

va cac mudi duge dung cia no.
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Ngoai ra, cac vi du cu thé khac vé cac hgp chét cé cong thirc (I) nhu duge md ta
trong ban m6 ta dugc chon tu

trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-

pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

trans-3,5-diclobenzyl  2-(2-ox0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)hexahydro-

1H-pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

3-clo-5-metansulfonyl-benzyl este cta axit (3aS,6aS)-5-(1H-benzotriazol-5-

carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-

hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo|3,4-

c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;

1-((3aR,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-

c]pyrol-2(1H)-y1)-3-(4-(triflometoxy)phenyl)propan-1-on;

1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-

3-(4-triflometoxy-phenyl)-propan-1-on;

1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-

3-(4-triflometyl-phenyl)-propan-1-on;

1-[(3a8,6a8)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-

2-(4-clo-2-isopropyl-5-metyl-phenoxy)-etanon;

va cac mudi duge dung cua no.

Quy trinh diéu ché cac hop chét ¢6 cong thic (I) nhu duge md ta trong ban md ta
ciing 1a mét d6i twgng ctia sang ché.

Viéc diéu ché cac hop chét ¢6 cong thirc (I) clia sang ché ¢6 thé duoc thuc hién
theo phuong phép tdng hop 1an lugt hoic déng thoi. Quy trinh tong hop theo séng ché
duoc thé hién trong cac so db chung sau day. Cac k¥ ning can thiét dé tién hanh cac phan
ung va tinh ché céc san phdm tao ra di dugc ngudi 6 trinh d§ trong linh vuc biét. Trong
truomg hop hdn hop cua chit ddng phan dbi anh hoac cht déng phan khong déi quang

duoc tao ra trong phan img thi cac chat ddng phan ddi anh hodc cac chat ddng phan
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khong d6i quang nay c6 thé dugc tach ra bang cac phuong phap duge md ta ¢ ddy hoic
d3 dugc ngudi c6 trinh @6 trong linh vyc biét vi du nhu sc ky hodc két tinh (khong ddi
ximg). Céc phan tir thé va cac chi s6 dugc sir dung cho cic quy trinh néu trong ban md ta
¢ y nghia nhu néu & day.

Céc hop chét c6 cong thirc chung (I) ¢6 thé duoc tdng hop tir tién chét amin c6 cong
thirc 1 va céc chat phan {mg thich hop, sir dung cac phuong phap da duoc biét 15 trong

linh vuec.

Vi du, amin cé cong thitc 1 duogc cho phéan ing vai cloformat este thich hop c6 cong
thire R'-O—C(0)-Cl (2), hodc véi imidazol-1-carboxylat este ¢6 cdng thirc (3A), hodc
v6i dan xuét suxinimidyl cacbonat cé cong thic (3B), tao ra hop chét c6 cong thirc (1)

trong do Y 1a -OC(O)-.
(o] (o)

Sy v el
o] E} 3A R\o’u\ oN B
o

Phan Ung nay dugc thuc hién trong dung moéi thich hgp nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hodc cac hdn hop cua
né, véi su cd mit hodc khong c6 mit cla bazo, vi du trietylamin, diisopropyletylamin,
pyridin, kali hydrocacbonat, kali cacbonat, & nhiét do nim trong khoang tir 0°C dén diém

s6i ctia dung mdi hodc hdn hgp dung mdi.

Céac cloformat este 2 mua dugc trén thi truong hodc cé thé duoc téng hop tur rugu
twong ng c6 cong thirc R'—OH, bang cach cho phan tmg v6i phosgen hodc chat tuong
duong phosgen (vi du diphosgen, triphosgen), nhu dugc mo ta trong tai li€u chuyén

nganh.

Imidazol-1-carboxylat este 3A duogc téng hop tir cic rugu tuong tmg c6 cdng thirc
R'-OH, béng cach cho phan tmg vai 1,1°-carbonyldiimidazol. Phan ing nay dugc thuc

hién & nhiét d¢ trong phong, trong dung moéi nhu diclometan, tetrahydrofuran hodc
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axetonitril. Imidazol-1-carboxylat este 3A thong thudng khong duogc phén 1ap nhung cho

phan ung truc tiép voi cac amin c6 céng thic 1 nhu duge mo ta & trén.

Din xuét sucxinimidy] cacbonat 3B dugc téng hop tir cc rugu tuong Ung c6 cong
thirc R'-OH, bang cach cho phan tng véi N,N'-disuxinimidyl cacbonat. Phan {mg nay
duoc thuc hién & nhiét do trong phong, trong dung méi nhu diclometan, tetrahydrofuran,
hoidc axetonitril, thy y v&i sy ¢ mit ctia bazo, vi du trietylamin. Dén xuét suxinimidyl
cacbonat 3B thuong khong dugc phan lap nhung cho phéan img truc tiép voi cac amin cé

cbng thirc 1 nhu duge mo6 ta & trén.

Céc rugu c6 cong thirc R'—-OH mua dugc trén thi trudng hodc c¢é thé duge san xuat

bang céc phuong phap dugc md ta trong ban mé ta hodc da biét trong linh vuc.

Theo cach khac, amin c6 cong thitc 1 duge cho phan img véi N-(clocarbonyl)amin
thich hop ¢6 céng thirc R'-N(R")~C(0)~Cl (4), hoic, trong trudng hop néu R” 1a H, cho
phan Ung vai isoxyanat c6 cong thirc R'-NCO (5), tao ra cac hop chét c6 cong thirc (I)
trong d6 Y 14 -NR'C(O)-.

Céc N-(clocarbonyl)amin (4) dugc tdng hop tir cac amin tuong Ung ¢6 cong thirc
R'-N(R")H béng cach cho phan {mg véi phosgen hoic chit twong duong phosgen, nhu

duoc mo ta trong tai liéu chuyén nganh.

Céc isoxyanat 5 mua duogc trén thi truong hodc co thé dugc diéu ché tir cac amin
tuong Ung c6 céng thirc R'-NH,, bang cach cho phan ting véi phosgen hoac chét tuong
duong phosgen (vi du diphosgen, triphosgen, 1,1’-carbonyldiimidazol), nhu duoc mé ta

trong tai liéu chuyén nganh.

Theo cach khac, amin c¢é ¢dng thirc 1 duge cho phan ing véi axit carboxylic thich
hop ¢6 cong thuc R'-COOH (6) tao ra hop chét ¢é cong thire (I), trong d6 Y 1a -C(O)-.
Phan Ung nay dugc thuc hién voi sy c¢6 mat tic nhén li€n hop nhu 1,1°-
carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat hodc
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cac dung moi khdng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cic hdon hop

clia né & nhiét 46 nam trong khoang tir -40°C dén 80°C véi su ¢6 mit hodc khong c¢6 mat
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cia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Amin ¢cé ¢ong thic 1 ciing c6 thé dugc cho phan tng véi cac chét phan ung axyl
hoa thich hop nhu axyl clorua ¢ cong thirc R'-COCI (7) d tao ra cic hop chit c6 cong
thitc (I) trong d6 Y 1a —C(O)-. Phan umg nay dugc thuc hi¢n trong dung moi nhu
diclometan, tetrahydrofuran, hoic N,N-dimetylformamit, vdi su c¢6 mit cia bazo nhu

trietylamin hodc 4-metylmorpholin, & nhiét d6 nim trong khoang tir 0°C dén 80°C.

Cac axit carboxylic (6) va axyl halogenua (7) mua dugc trén thi truong hodc co thé

duogc diéu ché nhu dugc moé ta trong ban mo ta hodc trong tai liéu chuyén nganh.

Theo cach khac, amin ¢ cong thirc 1 dugc cho phan tng véi sulfonyl clorua thich
hop cé cong thuc R'-S0,CI (8), tao ra cac hop chét cé cong thirc (I) trong d6 Y la —
S(O,)-. Phan Ung nay dugc thuc hién trong dung modi thich hop nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hodc cac hdn hgp cua
nd, voi sy ¢ mit cua bazo, vi du trietylamin, diisopropyletylamin, pyridin, kali
hydrocacbonat, kali cacbonat, & nhiét d6 nam trong khoang tir 0°C dén diém s6i cta dung
mai hodc hon hop dung méi.

Sulfonyl clorua (8) mua dugc trén thi truong hodc cé thé duoc téng hop nhu duoc
mo ta trong ban mé ta hodc trong tai li€u chuyén nganh.

Theo cach khac, amin c6 c¢ong thirc 1 duoc cho phan img véi chét phan tmg clo-
oxadiazol thich hop c6 cong thirc chung 9, hodc vdi chat phan tmg oxadiazolon ¢ cong

C ol
N-N

thirc 10, tao ra hop chit c6 cong thirc (I), trong d6 Y 1a
R~ O\ _cI .
\« »/ R\« 740
N-N N-N
H
9 10

Trong truong hop néu cac hop chét cé cong thic (I) dugc tao ra tir amin c6 cong
thirc 1 va clo-oxadiazol cé c6ng thirc 9, phan ung nay duoc thuc hién vai su cd mat cla
bazo, vi du kali cacbonat, trietylamin, hodc 1,8-diazabixyclo[5.4.0]Jundec-7-en, trong
dung moi nhu toluen, etanol, N,N-dimetylformamit, hodc 1,4-dioxan & nhi¢t do nim

trong khoang tir 20°C dén 150°C.
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Trong truong hop néu cac hop chit co cong thire (I) dugc tao ra tir amin ¢6 cong
thirc 1 va oxadiazolon cé cong thirc 10, phan (mg nay dugc thuc hién véi sy ¢6 mit tac
nhan lién hop, vi du  benzotriazol-1-yl-oxy-tris-(dimetylamino)-phosphoni
hexaflophosphat va bazo, vi du diisopropyletylamin hodc 4-metylmorpholin, trong dung
mdi nhu N,N-dimetylformamit, & nhiét 46 ndm trong khoang tir 20°C dén 100°C nhu

duoc mo ta trong tai liéu chuyén nganh.

Oxadiazolon ¢6 cong thirc 10 mua dugc trén thi trudng hodc ¢o thé duoc tao ra nhu

duoc mo ta trong tai liéu chuyén nganh.

Clo-oxadiazol ¢ ¢Ong thirc 9 mua dugc trén thi truong hodc ¢ thé duoc tao ra tur
céc oxadiazolon twong tng, bang cach cho phan tng véi chét phan (g halogen héa thich
hop, vi du phospho oxyclorua va/hogc phospho pentaclorua, ¢ nhiét do nim trong khoang

tr 60°C dén 120°C.

Theo cach khac, amin c¢é cong thirc 1 duge cho phdn Ung voi chit phan tmg halo-
thiadiazol thich hgp c¢6 ¢6ng thirc chung 11 (X = Cl hoac Br), hoic voi chét phan tng

thiadiazolthion c¢6 cong thic 12, tao ra cac hgp chét c¢6 cong thuc (I) trong d6 Y 1a
’ s [}
\« »/“
N-N .

1S
> "~

N-N N

S
NY
H
11 12

Trong trudng hop néu cac hop chét cé cong thire (I) dugce tao ra tir amin ¢ cong
thirc 1 va halo-thiadiazol ¢6 céng thirc 11, phan ung nay dugc thuc hién vé1 su c6 mat
cua bazo, vi du kali cacbonat, trietylamin hodc 1,8-diazabixyclo[5.4.0]undec-7-en, trong
dung mdi nhu toluen, etanol, N,N-dimetylformamit hodc 1,4-dioxan, ¢ nhiét do nam

trong khoang tir 20°C dén 150°C.

Trong trudong hop néu cac hop chét c6 cong thirc (I) duge tao ra tir amin c6 cong
thirc 1 va thiadiazolthion ¢6 c¢ong thirc 12, phan tmg nay dugc thuc hién trong dung mdi
nhu etanol hodc N,N-dimetylformamit & nhiét 46 nim trong khoang tir 20°C dén 100°C

nhu dugc mo ta trong tai li¢u chuyén nganh.
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Cac thiadiazolthion ¢6 céng thitc 12 mua dugc trén thi truong hodc co thé duoc tao

ra nhu dugc mo ta trong tai liéu chuyén nganh.

Cac halo-thiadiazol ¢6 céng thirc 11 mua dugce trén thi trudng hodc co thé duoc tao

ra nhu dugc mo ta trong tai li€u chuyén nganh.

Céc amin c6 cong thic chung 1 dugc tdng hop tir cac tién chét duoc bao vé thich

hop 13.

P " R
/
PG—N A—W 13
q n

Céc nhém bao vé thich hgp (PG) la tert-butoxycarbonyl, benzyloxycarbonyl va
benzyloxycarbonyl dugc thé nhu 3,5-diclo benzyloxycarbonyl. Viéc loai bao vé cua cac
san phdm trung gian 13 c¢6 thé dugc thyuc hién bing cach sir dung cac phuong phép va cac

chét phan tng da biét trong linh vue.

Vi dy, trong trudng hop néu PG 1a benzyloxycarbonyl duge thé tuy y, viéc loai bao
vé ¢6 thé dugc thuc hién bing cach hydro hoa & cac ap suét trong nam trong khoang tir 1
bar dén 100 bar, v6i su c6 mat ciia mdt chit xuc tac thich hop nhu paladi trén than hoat
tinh, & nhiét d6 nim trong khoang tir 20°C dén 150°C trong cac dung méi nhu metanol

hoac etanol.

Theo céach khéc, trong truong hop néu PG la tert-butoxycarbonyl, viéc loai bao vé
c6 thé duoc thuc hién voi su c6 mit ctia mét axit thich hop, vi du axit clohydric hodc axit
trifloaxetic, trong dung méi nhu nudc, 2-propanol, diclometan, hodc 1,4-dioxan & nhiét
d6 ndm trong khoang tir 0°C dén 30°C.

Carbamat c6 cong thirc 13, trong d6 A 1a N dugc thé hién bing cong thiic chung
13A.

PG—N N—W 13A

PG la nhom bao vé thich hgp, vi du tert-butoxycarbonyl, benzyloxycarbonyl va
benzyloxycarbonyl dugc thé nhur 3,5-diclo benzyloxycarbonyl.
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Carbamat c6 cong thic 13A c6 thé dugc tao ra tir cac tién chit amin c6 cong thirc
chung 14 bing cach cho phan (g v6i cac chit phan img thich hop, bang cach s dung
cac phuong phap da biét trong linh vyec.

m
PG—N NH 14
p n

Vi dy, 14 duoc cho phan ung véi céc tc nhan alkyl héa c¢é cong thie chung X-—
CR’R*-R? (15) trong d6 X 1a nhém rdi chuyén nhu Cl, Br, I, hodc OSO,CHj, tao ra hop
chét c6 cong thire 13A, trong d6 W 1a —CR’R*—. Phan ting nay duoc thyc hién trong dung
mdi nhu tetrahydrofuran hodc N,N-dimetylformamit, v6i sy ¢4 mét cua bazo, vi du

trietylamin hoac kali cacbonat, & nhiét do nim trong khoang tir 0°C dén 100°C.

Theo cach khac, déi véi cac hop chét c6 cong thic 13A, trong d6 W 1a -CR’R*~, R?
14 hydro, alkyl hoac xycloalkyl, va R’ 1a H, amin ¢6 cdng thirc 14 duge cho phan tng véi
cac aldehyt hodc cac keton c6 cong thirc chung R“—C(O)—R2 (16) trong phan ng amin
hoéa khir, tao ra hop chét c6 cong thirc 13A. Phan tmg nay duoc thuc hién véi su c6 mit
tac nhan khir thich hop, vi du natri bohydrua hodc natri triaxetoxybohydrua, trong dung
mdi nhu metanol, axit axetic, tetrahydrofuran, 1,2-dicloetan hoédc cac hdn hgp cua no, &

nhiét d0 nim trong khoang tir 0°C dén 50°C.

Theo cach khéc, amin ¢é cong thirc 14 duoc cho phan ung véi axit carboxylic thich
hgp c6 cong thirc R%-COOH (17), tao ra cac hop chit c6 cong thirc 13A, trong d6 W 1a —
C(O)-. Phan Umg nay dugc thyc hién véi sy c6 mit tic nhan lién hop nhu 1,1°-
carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat hoac
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cac dung moi khong proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hén hop
ctia nd & nhiét d6 nim trong khoang tir -40°C dén 80°C véi sy c6 mat hodc khdng c6 mat
cia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Theo cach khéc, amin c6 cdng thic 14 duge cho phan tmg véi sulfonyl clorua thich

hop cé cong thirc R2-S0,CI (18), tao ra cac hop chit c6 cong thuc 13A, trong d6 W 1a —
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S(0,)-. Phan ung ndy duogc thuc hién trong dung moéi thich hop nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hodc cac hdn hgp cua
né, voi su c6 mat cua bazo, vi du trietylamin, diisopropyletylamin, pyridin, kali
hydrocacbonat, kali cacbonat, & nhi¢t 40 nam trong khoang tir 0°C dén diém s6i ctia dung

mo&i hodc hon hgp dung mdi.

Theo cach khéc, amin c6 cong thirc 14 dugc cho phan umg véi N-(clocarbonyl)amin
thich hop c6 cong thirc R-N(R®)-C(O)-Cl (19) tao ra cic hop chét c6 cong thirc 13A,
trong d6 W la —C(O)—NRG—, hodc vai isoxyanat cd cong thirc R>-NCO (20), tao ra cac
hop chét co cong thirc 13A, trong d6 W 1a —C(O)—NR6~ vaR®1a H.

Theo cach khac, amin c6 cong thitc 14 dugc cho phan tng véi phosgen hodc chat
tuong duong phosgen (diphosgen, triphosgen) vdi sur c6 mit cla bazo (vi du pyridin,
trietylamin) trong dung méi nhu diclometan hodc tetrahydrofuran, dé tao ra N-
(clocarbonyl)amin tuong mg ¢6 cong thuc 21, sau d6 duoc cho phan {mg véi amin ¢6
cong thuc HN(R6)R2 (22), v6i su c6 midt cua bazo nhu trietylamin hodc
diisopropyletylamin, trong dung méi nhu diclometan, tetrahydrofuran, hoac N,N-

dimetylformamit, tao ra cac hop chét c6 cong thirc 13A, trong d6 W 1a ~C(O)»-NR"-.

P 0
PG—N N—4 21
cl

q n

Theo cach khac, amin ¢6 coéng thirc 14 dugce cho phan ung vdi phosgen hodc chit
twong duong phosgen (diphosgen, triphosgen) véi sy ¢ mit cta bazo (vi du pyridin,
trietylamin), trong dung mdi nhu diclometan hodc tetrahydrofuran, tao ra N-
(clocarbonyl)amin twong {mg c6 cong thirc 21, sau d6 duge cho phan ung véi cac amin
c6 cdng thirc H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA hodc H-AF, vOl su
c6 mit cua bazo nhu trietylamin hodc diisopropyletylamin, trong dung mdi nhu
diclometan, tetrahydrofuran, hodc N,N-dimetylformamit, tao ra cac hgp chét c6 cong

thirc 13A, trong d6 W 1a -C(O)-va R’140,P,Q,R, T, U, V, X, AA hoic AF.

Cac N-(clocarbonyl)amin cé céng thirc 19 dugc téng hop tlr cdc amin tuong ng 22
bang cach cho phan Ung véi phosgen hodc chit twong duong phosgen (diphosgen,

triphosgen) nhu dugc mo ta trong tai li€u chuyén nganh.
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Cac isoxyanat ¢ cong thirc 20 mua duoc trén thi trudng hoéc co thé dugc diéu ché
tlr cdc amin tuong Ung c6 cong thirc R’-NH,, bang cach cho phan g v&i phosgen hodc
chét twong dwong phosgen (vi du diphosgen, triphosgen, 1,1’-carbonyldiimidazol) nhu

dugc mo ta trong tai li€u chuyén nganh.

Cac amin co cong thirc 14, cac tac nhén alkyl hoa 15, céc aldehyt/cac keton 16, cac
axit carboxylic c¢6 céng thirc 17, sulfonyl clorua c6 cong thirc 18, va cic amin c6 cong
thirc 22 mua duoc trén thi truong hodc co thé dugc téng hop nhu dugc mo ta trong tai
liéu chuyén nganh.

Carbamat c6 cong thire 13 trong d6 A 1a CR® va R’ 1a H duoc dai dién bing cong
thire chung 13B, trong d6 PG la nhom bao vé thich hop, vi du tert-butoxycarbonyl,

benzyloxycarbony! va benzyloxycarbonyl duoc thé nhu 3,5-diclo benzyloxycarbonyl.

PG—N W 13B
q n
Hop chét 13B, trong d6 W 1a ~NR®—, duoc tao ra tir keton c6 cong thirc 23 bang
cach cho phan tng véi amin c6 cong thirc HN(R®)R? (22) véi su ¢6 mat tac nhan khir
thich hop, vi du natri bohydrua hodc natri triaxetoxybohydrua, trong dung mdi nhu
metanol, axit axetic, tetrahydrofuran, 1,2-dicloetan, hodc cac hdn hop cua nd, & nhiét do

nam trong khoang tir 0°C dén 50°C.

PG—N o) 23
q n
Céc keton cé cong thirc 23 va cac amin c6 cong thirc 22 mua dugc trén thi truong

ho#c ¢6 thé duoc diéu ché nhu duge mé ta trong tai liéu chuyén nganh.

Hop chét 13B, trong d6 W 12 —O— hoac —S—, dugc diéu ché tir rugu ¢6 cdng thirc 24

sir dung cac phuong phéap va cac chét phan img da biét trong linh vire.

24
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Vi dy, ruou ¢ cong thirc 24 & nhiét d trong phong duge cho phan (ing véi phenol
HO-R? hodc thiophenol HS-R? v&i sy c¢6 miat cua triphenylphosphin va
dialkylazodicarboxylat, vi du diisopropylazodicarboxylat hodc dietylazodicarboxylat,
trong dung mdi nhu toluen, diclometan, hodc tetrahydrofuran, tao ra hop chat c6 cong

thic 13B, trong d6 W la —O— hodc —S—.

Trong truong hop trong d6 W 1a —O— hoac va R? 1a B, c4c hop chit c6 cong thirc
13B cling c6 thé duoc tao ra tir ruou cé cong thirc 24 theo trinh ty ba budc. Do do6, hop
chét c6 cong thirc 24 duge phan g trong budc 1 ¢ nhiét d6 trong phong voi alkyl este
cia axit 2,4-dihydroxybenzoic véi sy ¢6 mat cua triphenylphosphin va
dialkylazodicarboxylat, vi du diisopropylazodicarboxylat hodc dietylazodicarboxylat,
trong dung mdi nhu toluen, diclometan hodc tetrahydrofuran, chuyén héa nhém hydroxy
thanh phan tir thé 3-hydroxy-4-(alkoxycarbonyl)-phenyl ete. Phén tir thé nay dugc thiy
phan trong buéc 2 thanh nhom 3-hydroxy-4-carboxyphenyl tuong ung, sir dung bazo nhu
natri hydroxit trong nudc va véi sy ¢ méit cla cac déng dung méi nhu tetrahydrofuran
va’hodc metanol hodc etanol. Trong budc 3, san phim trung gian 3-hydroxy-4-
carboxyphenyl ete co thé phai qua su sap xép lai Curtius nhu dugc mo ta trong tai li¢u
chuyén nganh, vi du bang cach sir dung diphenylphorphoryl azit, trong dung méi nhu
toluen, voi su c¢6 mit cta bazo, vi du trietylamin, & nhiét d¢ nam trong khoang tir 60°C
dén 110°C, tao ra 2-ox0-2,3-dihydro-benzooxazol-6-yl ete twong {mg c6 cong thirc 13B,
trong d6 W 1a -O— va R* 1a B.

Theo cach khac, sy chuyén hoéa cia ruou cd céng thic 24 thanh metansulfonat
tuong ung st dung metansulfonyl clorua v&i sy c6 mét cua bazo, vi du trietylamin, trong
dung moéi nhu diclometan hodc tetrahydrofuran, ¢ nhiét d6 nim trong khoang tir —20°C
dén +30°C, va xir 1y san phim trung gian metansulfonat bing phenol HO-R? hoic
thiophenol HS-R? v6i su ¢ mit ctia bazo, vi du kali cacbonat, trong dung moi nhu N,N-
dimetylformamit hodc axetonitril, & nhiét d ndm trong khoang tir 20°C dén 100°C, tao ra
hop chét c6 cong thirc 13B, trong d6 W 14 ~O- hodc —S—.

Hop chét 13B, trong d6 W 1a —=SO,—, duoc tao ra tir hgp chét 13B, trong d6 W la —
S— bing cach oxi héa bang chét phan ung thich hop, vi du hydro peroxit hoac axit 3-
cloperbenzoic, trong dung méi nhu axit formic, axit axetic, hodc diclometan, ¢ nhiét do

nam trong khoang tir 0°C dén 50°C.
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Ruogu ¢ cong thirc 24 duge tao ra tir cac keton c6 cong thirc 23 sir dung tac nhan
khir thich hop, vi du natri bohydrua, trong dung méi nhu metanol, ¢ nhiét do nam trong

khoang tir 0°C dén 50°C.

Carbamat cé cong thirc 13 trong d6 A la CR,R1aH,vaW lé—C(O)—N(R(’)— dugc
dai dién bing cong thic chung 13C, trong d6 R 1aN(RHR%, O, P, Q, R, T, U, V, X, AA
hodc AF.

) o0

PG—N 13C
R'2

q n

Amit c6 cdng thire 13C duogc tao ra tir axit carboxylic ¢é cong thic 25 bing phan
rng lién hgp vdi amin c6 cong thirc HN(RG)R2 (22), H-0, H-P, H-Q, H-R, H-T, H-U,
H-V, H-X, H-AA hoac H-AF.
P "0

PG—N 25
OH

q n

Phan tmg ndy dugc thyc hién voi sy c¢6 mit tic nhdn lién hop nhu 1,1 -
carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-y1)-N,N,N’N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat hoéc
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cédc dung méi khéng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hén hop
clia né & nhiét do ndm trong khoang tir -40°C dén 80°C véi sy c¢6 mit hoac khong c6 mit
cla bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-
(dimetylamino)pyridin.

Cac axit carboxylic c6 ¢dng thirc 25 mua dugce trén thi trudng hodc c6 thé dugc tao

ra nhu dugc md ta trong tai liéu chuyén nganh.

Cac hop chét c6 cong thic (1), trong d6 A 1a N ¢6 thd duge tao ra tir cc tién chat
amin c6 cong thirc chung 26 bang cach cho phan tng véi cac chét phan {mg thich hop,

bang cach sir dung cac phuong phap da biét trong linh vurc.
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Vi dy, amin c6 cong thire 26 dugc cho phéan tng véi cac tic nhan alkyl héa ¢ cong
thirc chung X—-CR’R*-R? (15) trong d6 X 1a nhém roi chuyén nhu Cl, Br, 1, hoic
0SO,CHs, tao ra cac hop chét ¢6 cong thic (I), trong d6 A 1a N va W la -CR’R*~. Phan
mg nay duoc thyc hién trong dung méi nhu tetrahydrofuran hodc N,N-dimetylformamit,
vOi sy c6 mit cia bazo, vi du trietylamin hodc kali cacbonat, & nhiét d6 nim trong

khoang tir 0°C dén 100°C.

Theo cach khac, amin c6 cong thirc 26 dugce cho phan (ng voi céc aldehyt hodc cac
keton ¢6 cong thirc chung R*-C(0)-R? (16) trong phan img amin hoéa khtr, tao ra cac hop
chét c6 cong thirc (I) trong d6 A 1A N, W 1a —CR’R*-, R? 14 hydro, alkyl hogc xycloalkyl,
va R® 1a H. Phan g nay duoc thuc hién vdi sy c6 mit tac nhan khir thich hop, vi du
natri bohydrua hoic natri triaxetoxybohydrua, trong dung méi nhur metanol, axit axetic,
tetrahydrofuran, 1,2-dicloetan hogc cac hon hgp cta nd, & nhiét do nim trong khoang tir

0°C dén 50°C.

Theo cach khéac, amin c6 cdng thitc 26 dugc cho phan (ng véi axit carboxylic thich
hop cé cong thirc R2-COOH (17), tao ra cac hop chét ¢ cong thirc (I) trong d6 A 1a N va
W 1a -C(O)-. Phan ung nay dugc thuc hién vdi sy ¢6 mat tac nhan lién hop nhu 1,1°-
carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat hodc
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cac dung moi khong proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hén hop
clia né & nhiét dd nam trong khoang tir -40°C dén 80°C véi su c6 mit hodc khéng cé mit
cia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Theo céach khéac, amin ¢6 céng thirc 26 dugce cho phan ing véi sulfonyl clorua thich
hgp c6 cong thuc R?>-S0,CI (18), tao ra hop chat ¢ cong thic (I) trong d6 A AN va W
14 —=S(O,)-. Phan Umg nay duoc thuc hién trong dung méi thich hop nhu diclometan,

tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hodc cac hdn hop cua
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nd, voi sy c6 mit cia bazo, vi du trietylamin, diisopropyletylamin, pyridin, kali
hydrocacbonat, kali cacbonat, ¢ nhi¢t do nim trong khoang tir 0°C dén diém so6i ctia dung

mdi hodc hdn hop dung moi.

Theo cach khac, amin ¢6 cong thirc 26 duoc cho phan img vdi N-(clocarbonyl)amin
thich hop c6 cong thurc R>-N(R®)-C(0)-CI (19) tao ra cic hop chét c6 cong thirc (1),
trong d6 A 1a N va W 1a C(O)-NR®, hodc véi isoxyanat R*-NCO (20), tao ra cac hop chat
c6 cong thic (1), trong d6 A 1a N, W 13 ~C(O)-NR®- va R® 1a H.

Theo cach khac, amin c6 cdng thirc 26 duge cho phan img voi phosgen hodc chét
tuong duong phosgen (diphosgen, triphosgen) véi su c¢6 mat clia bazo (vi du pyridin,
trietylamin), trong dung mdi nhu diclometan hodc tetrahydrofuran, tao ra N-
(clocarbonyl)amin twong {ng c6 cong thirc 27, sau d6 dugce cho phin Ung véi amin ¢
cong thic H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA ho#dc H-AF véi su ¢6
mit cta bazo nhu trietylamin hodc diisopropyletylamin, trong dung mdi nhu diclometan,
tetrahydrofuran, hodc N,N-dimetylformamit, tao ra cac hgp chét c¢6 cong thie (I), trong

d6 AlaN, Wla-C(O»vaR*12a0,P,Q,R, T, U, V, X, AA hoic AF.

27

Céc amin c6 cdng thirc 26 c6 thé duge téng hop tir cac dan xuét tert-butyl carbamat
ctia ching c6 cong thuc 28 b'fmg cach loai bdo vé carbamat. Viéc loai bdo vé co thé dugc
thuc hién vdi su ¢ mit ciia mot axit thich hop, vi du axit clohydric hodc axit trifloaxetic,
trong dung mdi nhu nudce, 2-propanol, diclometan, hoéc 1,4-dioxan, ¢ nhiét d6 nam trong

khoang tir 0°C dén 30°C.

28

tert-Butyl carbamat 28 c6 thé dugc tdng hop tir tién chét cac amin c6 cong thirc
29 va céc chét phan ung thich hop, sir dung cac phuong phéap da duge biét 5 trong linh

vuc.
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Vi du, amin cé cdng thirc 29 dugc cho phan ung vdi cloformat este thich hop ¢6
cong thire R'-0-C(0)-Cl (2), hodc véi imidazol-1-carboxylat este c6 cong thic (3A)
hodc véi din xudt suxinimidyl cacbonat cé cong thirc (3B), tao ra cac hop chit c6 cong
thic 28, trong d6 Y 1a ~OC(O)—. Phéan mg nay dugc thuc hién trong dung méi thich hop
nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hoéc
cac hon hop cua nd, vdi sy ¢ mat hodc khong c6 mat cia bazo, vi du trietylamin,
diisopropyletylamin, pyridin, kali hydrocacbonat, kali cacbonat, & nhiét do nim trong

khoang tir 0°C dén diém s6i ctia dung méi hodc hdn hop dung moéi.

Theo cach khac, amin cé cdng thirc 29 duge cho phan umg véi N-(clocarbonyl)amin
thich hop cé cong thuc R'-N(R"}-C(0)-Cl (4) tao ra cac hop chét c6 cong thirc 28, trong
d6 Y 1a -NR’C(O)—, hogc véi isoxyanat co cong thirc R'-NCO (5) tao ra céc hop chét c6
cong thirc 28, trong d6 Y 1a -NR’C(O)- vaR 1a H.

Theo cach khac, amin ¢6 ¢dng thic 29 dugce cho phan ung véi axit carboxylic thich
hop ¢6 cong thic R'-COOH (6) tao ra céc hop chét c6 cong thuc 28, trong d6 Y 1a -
C(O)-. Phan Umg nay dugc thyc hién véi su c6 mat tdc nhdn lién hop nhu 1,1°-
carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-y1)-N,N,N’ N’-tetrametyluroni hexaflo-phosphat hodc
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cac dung méi khéng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hdn hop
cua no6 & nhiét do nim trong khodng tir -40°C dén 80°C voi su ¢6 mit hodc khong cé mit
cia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hoac 4-

(dimetylamino)pyridin.

Amin c6 cdng thirc 29 ciing c6 thé dugc cho phan g véi cac chét phan {mg axyl
héa thich hgp, nhu axyl clorua c6 cdng thirc R!'-COCI (7) dé tao ra cac hop chét c6 cong
thie 28, trong d6 Y la —C(O)-. Phan ung nay dugc thuc hién trong dung moéi nhu
diclometan, tetrahydrofuran, hodc N,N-dimetylformamit, v4i sy c6 mit cua bazo nhu

trietylamin hodc 4-metylmorpholin, & nhiét d6 nim trong khoang tir 0°C dén 80°C.
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Theo cach khéc, amin ¢é cdng thitc 29 duge cho phan g voi sulfonyl clorua thich
hop, ¢6 cong thitc R'-SO,Cl (8), tao ra cic hop chét 6 cong thirc 28, trong do Y 1a -
S(0,). Phan ung nidy duoc thuc hién trong dung méi thich hop nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nuéc, hodc cac hdn hop cua
nod, véi su c6 mit cua bazo, vi du trietylamin, diisopropyletylamin, pyridin, Kali
hydrocacbonat, kali cacbonat, & nhi€t d6 nim trong khoang tir 0°C dén diém soi cia dung

mdi hoic hdn hgp dung méi.
Theo cach khac, amin ¢é cong thitrc 29 dugce cho phéan Umg véi chét phan tmg clo-
oxadiazol thich hgp c6 cong thirc chung 9, hodc v6i chét phan g oxadiazolon c6 cong
‘ 0 [}
’ \« »/‘
thirc 10, tao ra cac hop chét cé cong thic 28, trong d6 Y la N-N .
Trong trudng hop néu hop chét cé cong thirc 28 dugc tao ra tir amin c6 cong thic
29 va clo-oxadiazol ¢ cdng thitc 9, phan {ing nay dugc thyc hién véi su c6 mit cua bazo,
vi du kali cacbonat, trietylamin, hodc 1,8-diazabixyclo[5.4.0Jundec-7-en, trong dung moi
nhu toluen, etanol, N,N-dimetylformamit, hodc 1,4-dioxan, & nhi¢t do nam trong khoang

tlr 20°C dén 150°C.

Trong trudng hop néu hop chét c6 cong thirc 28 duge tao ra tir amin ¢d cong thirc
29 va oxadiazolon cé cong thitc 10, phan ing nay duoc thuc hién véi su ¢ mit tdc nhan
lién hop, vi du benzotriazol-1-yl-oxy-tris-(dimetylamino)-phosphoni hexaflophosphat, va
bazo, vi du diisopropyletylamin hodc 4-metylmorpholin, trong dung méi nhu N,N-
dimetylformamit, & nhiét 46 nim trong khoang tir 20°C dén 100°C, nhu dugc moé ta trong

tai liéu chuyén nganh).

Theo cach khac, amin ¢é cong thirc 29 duge cho phan ing véi chit phan umg halo-
thiadiazol thich hop c¢é cong thirc chung 11 (X la Cl hodc Br), hodc vdi chét phan tng

thiadiazolthion c6 cdng thirc 12, tao ra cac hop chit c6 cong thirc 28, trong d6 Y la
’ s [}
~r
N-N

Trong trudng hop néu hop chat c6 cong thirc 28 dugc tao ra tir amin c6 cdng thirc
29 va halo-thiadiazol c6 c6ng thire 11, phan Ung nay dugc thuc hién véi su c6 mit cua

bazo, vi du kali cacbonat, trietylamin, hodc 1,8-diazabixyclo[5.4.0]undec-7-en, trong
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dung méi nhu toluen, etanol, N,N-dimetylformamit, hodc 1,4-dioxan, & nhiét dd nam

trong khoang tir 20°C dén 150°C.

Trong truong hop néu hop chét c6 cong thirc 28 dugc tao ra tir amin c6 cong thic
29 va thiadiazolthion c6 c¢dng thirc 12, phan ing nay dugc thyuc hién trong dung méi nhu
etanol hodc N,N-dimetylformamit, & nhiét do nim trong khoang tir 20°C dén 100°C, nhu

duoc md ta trong tai li€u chuyén nganh.

Theo céch khéc, amin c6 cong thirc 29 duoc axyl héa bang haloalkanoyl halogenua,
vi du bromoaxetyl clorua, voi sy ¢6 mat cua bazo, vi du trietylamin, trong dung mdi nhu
diclometan hoic tetrahydrofuran, & nhiét d6 nim trong khoang tir —78°C dén +20°C, tao
ra san phim trung gian haloalkanamit tuong Ung, véi s ¢6 mat cia bazo, vi du kali
cacbonat ho#c xesi cacbonat, trong dung méi nhu N,N-dimetylformamit qua phan ng
thay thé 4i nhan bang phenol dugc thé, tao ra cac hop chét c6 cong thirc 28, trong d6 Y 1a
—C(O)- va R' 1a phenoxyalkyl dugc thé.

Céac amin c¢6 cong thirc 29 mua dugc trén thi truong hodc co thé dugc tao ra nhu

dugc mo ta trong tai li€u chuyén nganh.

Céc hop chét c6 cong thirc (I), trong d6 A 1a CR® va W 1a-C(O)-N(R®)- c6 thé
duoc tao ra tir cac tién chét axit carboxylic c6 cong thic chung 30 bang céch cho phan
tng véi cac chat phan ing amin thich hop ¢ cong thirc chung HNRR?, H-O, H-P, H-
Q, H-R, H-T, H-U, H-V, H-X, H-AA hoac H-AF bang cach sir dung cac phuong phap

d3 biét trong linh vuec.

Y—N 30

Vi dy, phan ung nay dugc thuc hién voi sy c6 mit tdc nhan li€n hop nhu 1,1°-
carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-y1)-N,N,N’ N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-yl)-N,N,N’ ,N’-tetrametyluroni hexaflo-phosphat hodc
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cac dung méi khéng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cic hon hop

clia né & nhiét d6 nam trong khoang tir -40°C dén 80°C v&i su c6 mit hogic khéng cé mit
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cia bazo nhu ftrietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Céc axit carboxylic cé cong thirc 30 ¢ thé dugc tao ra tir cic tién chét este tuong
img 31, trong d6 R* 1a alkyl thap, vi du metyl hoic etyl, str dung cac phuong phép va cac
chét phan Ung da biét trong linh vuc. Vi dy, phan ing nay duogc thuc hién voi sy ¢6 mat
clia bazo, vi du kali hydroxit, natri hydroxit, hodc lithi hydroxit, trong cac dung méi nhu
nudc, metanol, etanol, tetrahydrofuran, hodc céac hdn hop cta nd, ¢ nhiét do nim trong

khoang tir 20°C dén 100°C.
Y—N 31
Céc hop chét ¢6 cong thitc 31 c6 thé duoc tdng hop tir tién chét cac amin c6 cong
thirc 32 va cac chét phan {mg thich hop, sir dung cac phuong phap da duoc biét 13 trong

linh vuec.

32

Vi dy, amin cé coéng thic 32 dugc cho phan ung véi cloformat este thich hop c6
cong thuc R'-0-C(0)-Cl (2), hodc v6i imidazol-1-carboxylat este ¢ cong thirc 3, tao ra
cac hop chit c¢6 cong thirc 31, trong d6 Y 1a ~OC(O)—. Phan {mg nay dugc thuc hién
trong dung méi thich hop nhu diclometan, tetrahydrofuran, N,N-dimetylformamit,
axetonitril, axeton, nudc, hodc cac hdn hop clia nd, véi sy c6 mat cia bazo, vi du
trietylamin, diisopropyletylamin, pyridin, kali hydrocacbonat, kali cacbonat, ¢ nhiét do
nim trong khoang tir 0°C dén diém s6i ctia dung moi hodic hén hop dung méi.

Theo cach khac, amin cé cdng thitc 32 dugc cho phan tmg vdi N-(clocarbonyl)amin
thich hgp cé cong thic R'-N(R-C(0)-ClI (4) tao ra cac hop chét co cong thire 31, trong
d6 Y 1a -NR’C(O)-, hodc véi isoxyanat c6 cong thirc R'-NCO (5) tao ra cac hop chét co
cong thitc 31, trong d6 Y 1a -NR’C(O)-vaR’ la H.

Theo cach khéac, amin ¢6 cdng thirc 32 dugc cho phan umg véi axit carboxylic thich
hop c6 cong thic R'-COOH (6) tao ra céc hop chit co cong thic 31, trong d6 Y 1a -
C(O)-. Phan ung nay dugc thuc hién véi sy c6 mdt tac nhdn li€n hop nhu 1,1°-
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carbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-
carbodiimit hydroclorua, O-(benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat, O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat hoédc
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong cac dung moi khéng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hén hop
ctia nd & nhiét d6 nam trong khoang tir -40°C dén 80°C voi sy c6 mit hodc khong c6 mit
cia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Amin c6 cong thirc 32 ciing ¢6 thé duge cho phin ung véi cac chét phan ng axyl
hoa thich hop, nhu axyl clorua cé cong thirc R'-COCI (7) dé tao ra cac hop chit c6 cong
thic 31, trong d6 Y la —C(O)-. Phan ung nay dugc thyc hién trong dung méi nhu
diclometan, tetrahydrofuran, hodc N,N-dimetylformamit, vdi sy c6 mit clia bazo nhu

trietylamin hodc 4-metylmorpholin, & nhiét dd nim trong khoang tir 0°C dén 80°C.

Theo cach khéc, amin c¢6 cdng thirc 32 duge cho phan tng voi sulfonyl clorua thich
hop c6 cong thirc R'-SO,CI (8), tao ra cac hop chét ¢6 cong thic 31, trong d6 Y 1a —
S(O;)-. Phan ung nay dugc thuc hién trong dung moéi thich hop nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hodc cac hdn hop clia
nd, voi su ¢4 mit cta bazo, vi du trietylamin, diisopropyletylamin, pyridin, kali
hydrocacbonat, kali cacbonat, & nhiét 4o nim trong khoang tir 0°C dén diém so6i ctia dung
mdi hodc hdn hop dung mdi.

Theo cach khéac, amin ¢é ¢dng thirc 32 dugc cho phan ung véi chét phan ung clo-
oxadiazol thich hgp c6 cong thirc chung 9, hodc vdi chét phan tmg oxadiazolon cé cong

~
thire 10, tao ra cac hop chét c6 cong thic 31, trong d6 Y 1a N-N .

Trong trudng hop néu hop chit ¢6 cong thire 31 duge tao ra tir amin cé cong thirc
32 va clo-oxadiazol ¢6 cdng thirc 9, phan ng nay dugc thuc hién véi sy c6 mit cia bazo,
vi du kali cacbonat, trietylamin, hodc 1,8-diazabixyclo[5.4.0Jundec-7-en, trong dung moi
nhu toluen, etanol, N,N-dimetylformamit, hodc 1,4-dioxan, & nhiét d¢ nam trong khoang

tir 20°C dén 150°C.

Trong trudng hop néu hep chit ¢6 cong thirc 31 dugc tao ra tir amin ¢6 cong thirc

32 va oxadiazolon c6 cdng thitc 10, phan ing nay dugc thuc hi¢n voi su c6 mit tdc nhan
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lién hop, vi du benzotriazol-1-yl-oxy-tris-(dimetylamino)-phosphoni hexaflophosphat, va
bazo, vi du diisopropyletylamin hodc 4-metylmorpholin, trong dung moéi nhu N,N-
dimetylformamit, & nhiét d¢ nim trong khoang tir 20°C dén 100°C, nhu dugc mo ta trong
tai li€u chuyén nganh.

Theo cach khac, amin ¢6 cong thire 32 duge cho phan ing véi chét phan tng halo-
thiadiazol thich hop c6 cdng thirc chung 11 (X is Cl hodc Br), hodc véi chét phan tng

thiadiazolthion c6 cong thuc 12, tao ra cic hop chit co cong thirc 31, trong d6 Y 1a
’ S [}
~r
N-N

Trong truong hop néu hop chét ¢6 cong thirc 31 duoc tao ra tir amin ¢6 cong thirc
32 va halo-thiadiazol c¢6 c¢ong thirc 11, phan ‘ng nay dugc thuc hién voi sy ¢ mét cla
bazo, vi du kali cacbonat, trietylamin, hodc 1,8-diazabixyclo[5.4.0Jundec-7-en, trong
dung mdi nhu toluen, etanol, N,N-dimetylformamit hogc 1,4-dioxan, ¢ nhiét do nam
trong khoang tir 20°C dén 150°C.

Trong trudng hop néu hop chét cé cong thirc 31 dugc tao ra tir amin c¢6 cong thirc
32 va thiadiazolthion c6 c¢dng thirc 12, phan tng nay dugc thuc hién trong dung mdi nhu
etanol hodic N,N-dimetylformamit, & nhiét d6 nim trong khoang tir 20°C dén 100°C, nhu
dugc mo ta trong tai li€u chuyén nganh.

Céc amin c6 cong thitc chung 32 dugc tong hop tir cac tién chat dugc bao vé thich

hop 33.

33

Cac nhom bao vé thich hop (PG) la tert-butoxycarbonyl hodc benzyloxycarbonyl.
Viéc loai bao v€ cua cac san phém trung gian 33 cé thé dugc thuc hién béng cach su
dung cac phuong phap va cac chét phan mg da biét trong linh vuc.

Vi du, trong trudng hop néu PG la benzyloxycarbonyl, viéc loai bdo vé cé thé duogc
thuc hién bing cach hydro héa & cac ap sudt trong nam trong khoang tir 1 bar dén 100
bar, v&i su ¢6 mit ciia mot chét xdc tac thich hgp nhu paladi trén than hoat tinh, & nhi¢t

d6 nam trong khoang tir 20°C dén 150°C, trong cic dung moi nhu metanol hoic etanol.
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Theo cach khac, trong trudng hop néu PG la tert-butoxycarbonyl, viéc loai béo vé
¢6 thé duoc thuc hién véi su cd mat clia mot axit thich hop, vi du axit clohydric hoac axit
trifloaxetic, trong dung mdi nhu nudc, 2-propanol, diclometan, hodc 1,4-dioxan, & nhiét
d6 nim trong khoang tir 0°C dén 30°C.

P "0
PG-N 34
o-R*

q n

Céc phin tir thé R’ ¢6 thé dugc dua vao bt déu tir tién chit este c6 cong thirc 34, st
dung chét phan tng thich hop va cac phuong phap da biét trong linh vuc. Vi duy, este c6
cong thirc 34 duge cho phan ing véi cac tac nhan alkyl héa cé cong thirc chung R>-X
trong d6 R’ 14 alkyl hodc xycloalkyl va X 1i nhém roi chuyén nhu Cl, Br, I, hoic
0OS0O,CH;, tao ra hop chét ¢ cong thirc 33, trong do R’ la alkyl hoac xycloalkyl. Phan
ng nay duge thuc hién vai sy ¢d mat cia mot bazo thich hop, vi du natri hydrua, lithi
diisopropylamit, lithi bis(trimetylsilyl)amit, hoac lithi pyrolidua, trong dung mdi nhu

tetrahydrofuran hoac toluen, & nhiét do nam trong khoang tur —78°C dén +50°C.

Céc este c6 cong thic 34, trong d6 R® 1a metyl hodc etyl, duoc tao ra tir cac axit
cacboxylic ¢6 c¢ong thirc 25, sir dung cac phuong phép va cac chét phan tmg da biét trong
linh vuec. Vi du, axit cacboxylic ¢6 cong thitc 25 dwoc alkyl hoa bing metyl iodua hodc
etyl bromua, véi sy c6 mit cha bazo, vi du kali cacbonat, trong dung m6i nhu N,N-
dimetylformamit, & nhiét d6 nam trong khoang tir -20°C dén +30°C, tao ra metyl hogc

etyl este cd cong thic 34, mot cach tuong Ung.

Ngoai ra, m§t phuong an cua sang ché d& xuit quy trinh diéu ché hop chét co cong
thtre (I) nhu dugc xé4c dinh & trén bao gdm phan tng cua hop chét cé cong thic (1) véi

su c6 mat cua hop chét co cong thire (I11);

<
\O @
2 —— 2
T e L
HN —W - /Y—N —W
q n R a n

() 0

trong 46 R, R%, A, W, m, n, p va q la nhu dugc xac dinh & trén, Y 1a -OC(O)-.
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Cu thé, voi su ¢6 mit tac nhén lién hop nhu O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyluroni hexaflo-phosphat, trong dung méi nhu N,N-dimetylformamit, voi sy c6
miit ctia bazo nhu 4-metylmorpholin va & nhiét do nim trong khoang tur -78°C dén nhiét

d6 hdi luu, cu thé 1a ndm trong khoang tir -10°C dén nhiét do trong phong.

Ngoai ra, dbi tuong cta sang ché 1a hop chét ¢6 cong thirc (I) nhu duge md ta trong

ban mo ta dé dung lam chit c6 tac dung diéu tri bénh.

Tuong tu, ddi twong clia sang ché 1a duoc phdm chira hop chét ¢ cbng thire (I) nhu

duoc mo ta trong ban mé ta va chat mang khéng c6 tac dung diéu tri bénh.

Mot déi tuong cua sang ché 14 hop chit c6 cong thirc (I) nhu duge mé ta trong ban
mo ta duge dung dé diéu tri hodc phong ngira cac tinh trang bénh thén, céc tinh trang
bénh cua gan, cac tinh trang viém, cac bénh vé hé hé hép, Céc tinh trang bénh ctia mach
va tim mach, cac bénh xo héa, bénh ung thu, cic bénh vé mit, Cac tinh trang bénh
chuyén héa, r mat va cac dang bénh khéc cta ching ngira man tinh va dao thai manh

ghép co quan cap va man tinh.

Céc tinh trang bénh cua thén bao gbm, nhung khong gidi han o, tén thuong than
cép tinh va bénh thidn man tinh bi va khong bi protein ni€u bao g6m bénh thén giai doan
cudi (ESRD). Chi tiét hon, bénh nay bao gdm su thanh thai creatinin giam va téc do loc
tiéu cau giam, micro-albumin niéu, albumin niéu va protein niéu, xo cung dong mach
than ¢6 su gidn né cudén ning mang mao mach bi hodc khong bi ting sinh té bao dang ké
(cu thé 13 bénh thén dai thdo dudng va thoai hoa dang tinh bot), chimng huyét khdi 6 ciia
mao mach tiéu cau (cu thé 14 cac bénh mao mach cua chimg huyét khéi), hoai tir dang
fibrin toan bd, ton thuong thiéu mau cuc bd, xo cting thén ac tinh (nhu su co do chiung
thiéu mau cuc bd, dong mau dén than giam va bénh dong mach than), phdng va tang sinh
ndi mao mach (nd6i mé va mang nang cuén mao mach) va/hodc cac té bao ngoai mao
mach (hinh liém) nhu trong toan bd tinh trang viém than tiéu cu, xo hoa tiéu cau phan
thuy & b, bénh than IgA, bénh viém mach/ bénh toan than ciling nhu thai b6 manh ghép

than cap va man tinh.

Céc tinh trang bénh ctia gan bao gdm, nhung khong giéi han 8, xo gan, xung huyét
gan, bénh gan {r mat bao gdm chirg ngira, bénh gan nhiém m& khong do ruou va thai bo

manh ghép gan cip va man tinh.
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Tinh trang viém bao gdm, nhung khéng giéi han &, viém khop, viém xuong-khop,
da xo cing, luput ban do hé théng, bénh viém rudt, rdi loan bai xuét bat thuong va cac
bénh twong tu cling nhu cac bénh viém duong hod hép nhu xo phéi tu phat (IPF), bénh thc
nghén phdi man tinh (COPD) hodc hen phé quan man tinh.

Céc bénh khac vé& hé ho hép bao gdm, nhung khdng gidi han &, cic bénh phéi
thuéc nhu md lan téa cd cac nguyén nhan bénh khac nhau bao gém bénh xo hda do s
dung thudc, bénh xo héa do nghé nghiép va/hodc moi trudng gy ra, bénh toan than va
bénh viém mach, cac bénh u hat (bénh sacoit, tinh trang vi€ém 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 bam sinh (hdi chimg Hermansky-Pudlak, bénh xo ndo da u, bénh u
x0 thin kinh, rdi loan luu giit chuyén héa, bénh phdi mo k& thudc gia dinh), xo héa do
chiéu xa gdy ra, bénh bui silic phdi, xo héa phdi do amian gdy ra hodc hdi chimg suy hd

hép cip (ARDS).

Céc tinh trang bénh cua hé thin kinh bao gém, nhung khong gidi han ¢, dau bénh
thin kinh, bénh tam than phan liét, viém than kinh (ching han mé té bao hinh sao), bénh
than kinh va/hoac tu dong (dai thdo dudng) va cac bénh tuong tu.

Cac tinh trang bénh ctia mach bao gdm, nhung khéng gi¢i han &, xo vita dong
mach, bénh mach huyét khéi cling nhu bénh mao mach huyét khéi, bénh d6ng mach tang
sinh (nhu céc té bao ndi mac co sung phéng bao quanh boi chét nén ngoai bao niém mac
va hién tuong hach day 1én), xo vita dong mach, tinh phu hop ciia mach giam (nhu d¢
ctmg, tinh phii hop ciia tim that giam va tinh phi hop cia mach giam), loan chirc nang

ndi mo va cac bénh tuong tu.

Céc tinh trang bénh cua tim mach bao gém, nhung khong gi6i han &, hdi chimg
hinh vanh cép, bénh tim mach vanh, nhdi mau co tim, tang ap dong mach phéi, loan nhip
tim nhu rung tam nhi, dot quy, va t6n hai mach khac.

Cac bénh xo hoa bao gém, nhung khdng giéi han ¢, xo hda co tim va mach, xo
hoa than, xo hoa gan, xo héa phdi, xo héa da, bénh cimg bi va viém mang bung nang
héa.

Theo mét phuong 4n cu thé, cac hop chét c6 cong thire (I) hogc cac mudi hoic cac
este dugc dung cua chung c¢6 thé dugc sir dung dé diéu tri hodc phong ngira xo héa co

quan hodc da.
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Theo mdt phuong an khac nita, bénh xo héa 1a xo hoa éng than mo k€& hodc xo

cung dong mach than.

Theo mét phuong an khac nita, bénh xo hoa la bénh gan nhiém mé& khong do

ruou, xo hoa gan hodc xo gan.
Theo mdt phuong 4n khéc nira, bénh xo hoa la xo phéi tu phat.

Ung thu va di cén ung thu bao gdm, nhung khéng gi6i han &, ung thu vu, ung thu
budng trimg, ung thu phdi, ung thu tuyén tién liét, u trung biéu mé, u than kinh dém,

caxinom gan, ung thu da day rudt non va tién trién va xam lan di c¢in cta no.

Céac bénh vé mit bao gém, nhung khong gidi han &, bénh vong mac (tiéu duong)
tang sinh va khdng ring sinh, thoai hoa diém vang khé va 4m lién quan dén tubi tac
(AMD), phu diém vang, khép cin dong mach/tinh mach trung tim, tén thuong chén
thuong, tang nhan ap va cac bénh tuong tu.

Céc tinh trang bénh chuyén héa bao gdm, nhung khdng gidi han &, bénh béo phi

va tiéu duong.
Theo phuong an khéc nita, cac hgp chét c6 cong thie (1) hodc cac mubi duoc dung
cta chiing va cac este ¢6 thé dugc dung dé diéu tri hodc phong ngira chimg ngira do

mat hodc khong phai do & mét.

Sang ché con dé cép dén hop chét ¢6 cong thirc (I) nhu dugc mé ta trong ban mo ta
dugc dung dé diéu tri hodc phong ngira céc tinh trang bénh cua than, cic tinh trang bénh
cla gan, cac tinh trang viém, céac tinh trang bénh ctia h¢ than kinh, cdc bénh xo hda va

dao thai manh ghép co quan cip va man tinh.

Sang ché con dé cap dén hop chat c6 cong thire (I) nhu duoc md ta trong ban mo ta
duoc dung dé diéu tri hodc phong ngira cac tinh trang bénh cta thén, cac tinh trang bénh
cuia gan va cac bénh xo hoa.

Mot phuong an cu thé ctia sang ché dé xuit hop chét ¢6 cong thirc (I) nhu dugc méd
ta trong ban md ta duge dung dé diéu tri hoac phong ngira cac tinh trang bénh cua thén,
céc tinh trang bénh ctia gan, cac tinh trang viém, céc tinh trang bénh cua h¢ than kinh, cac

bénh xo hda va dao thai manh ghép co quan cép va man tinh.
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M6t phuong an cu thé ciia sang ché dé xuit hop chét ¢6 cong thic (I) nhu duge md
ta trong ban mé ta dugce dung dé diéu tri hoac phong ngira cac tinh trang bénh cta than,

cac tinh trang bénh ctia gan va cac bénh xo hoda.

Theo mot phuong an cu thé, tinh trang bénh cua than dugce chon tir nhém bao gém
tdn thuong than cip tinh, bénh thin man tinh, bénh thin dai thdo duong, dao thai manh

ghép than cp tinh va bénh than di ghép man tinh.

Theo mot phuong an cu thé khac nira, tinh trang bénh cia than la ton thuong than

cép tinh.

Theo mot phuong én cu thé khéc nira, tinh trang bénh cua than l1a bénh than man

tinh.

Theo mét phuong an cu thé khac, tinh trang bénh cua than la bénh thin dai thao

duong.

Theo mot phuong én cu thé khac nira, tinh trang bénh cla than la dao thai manh

ghép than cép tinh.

Theo mot phuong an cu thé khac nira, tinh trang bénh cta than la bénh than di ghép

man tinh.

Theo mét phuong 4n cu thé, tinh trang bénh ctia gan 1a dio thai manh ghép gan cép

va man tinh
Theo mot phuong 4n cu thé, tinh trang viém 1a tinh trang viém khép.
Theo mét phuong an cu thé, tinh trang bénh ctia hé thin kinh 13 dau bénh than kinh.
Theo phuong an khac nita, bénh xo hoa la viém mang bung nang héa.
Theo phuong an khac nita, bénh xo hoa la bénh xo phdi tu phat.

Theo phuong an khéac nita, bénh xo héa 1a bénh gan nhiém m& khong do rugu, xo

héa gan hodc xo gan.

Ngoai ra, mdt phuong 4n cia sang ché dé& xuit cac hop chit c¢6 cong thire (I) nhu
duoc mé ta trong ban mé ta, hop chit nay dugc san xut theo quy trinh bét ky trong sé

cac quy trinh dugc mo ta.

Qua trinh thir nghiém
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San xuit ATX & ngudi c6 chiéu dai ddy dt c6 va khong c6 thé His:

Tach dong Autotaxin (ATX - ENPP2): cADN thu dugc tir céc té bao tao huyét &
nguoi ¢6 ban trén thi truong, ARN téng s6 va dugc dung lam khuén méu trong PCR
chdng 14p dé tao ra ENPP2 ORF & ngudi c6 chiéu dai day du c6 hodc khong c6 thé 3°-
6xHis. Cac doan cai xen c6 chidu dai diy du nay duoc tach dong vao trong vecto
pcADN3,1V5-His TOPO (Invitrogen). Cac trinh ty ADN cua mot s6 dong vo tinh don
dong di dugc x4c nhan. ADN tir dong vo tinh ¢6 chiéu dai ddy du chinh xéc dugc sir
dung d& chuyén nhidm vao céc t& bao Hek293 dé xac nhan sy biéu hién protein. Trinh tu
ctia ENPP2 di ma hoa phu hgp véi muc nhdp Swissprot, Q13822, c¢6 hodc khong co the

6xHis bd sung & dau tan cung C.

Lén men ATX: Protein tai t5 hop duogc tao ra bang cach chuyén nhiém tam thoi
trén quy md 16n trong thung phan mg sinh hoc dung tich 20L c6 khudy va co kiém soat
(Sartorius). Trong qud trinh phat trién va chuyén nhidm té bao, nhiét do, toc 4 khudy, do
pH va ndng d6 oxy hoa tan 1an luot dugce duy tri 37°C, 120 vong/phut, 7,1 dén 30% DO.
Céac té bao FreeStyle 293-F (Invitrogen) dugc cdy vao huyén phu trong méi truong
FreeStyle 293(Invitrogen) va dugc chuyén nhiém ¢ mat d6 khoang 1-1,5 x 10E6 té
bao/mL bang ADN plasmit & trén bang céch sir dung X-tremeGENE Ro-1539 (san phdm
trén thi truong, Roche Diagnostics) lam tac nhén tao phirc. Cac té bao duoc nudi bing
dung dich dinh dudng dic (J Immunol Methods 194 (1996), 19, 1-199 (trang 193)) va
dugc gdy cam Ung bang natri butyrat (2 mM) sau khi chuyén nhiém 72 gio va dugc thu
hoach sau khi chuyén nhiém 96 gio. Mirc biéu hién dugc phéan tich bang phép tham tich
Tay (Westen Blot), thir nghiém enzym va/hoac bing sic ky IMAC phan tich. Sau khi lam
lanh huyén phii t& bao dén 4°C trong thiét bi trao ddi nhiét qua dong chdy, viéc téch té
bao va loc v6 trung dich ndi dugc thuc hién béng cach loc qua cac b loc Zeta Plus
60MO02 E16 (Cuno) va Sartopore 2 XLG (Sartorius). Dich ndi dugc bao quan & nhiét do
4°C trude khi tinh ché.

Tinh ché ATX: 20 lit dich ndi nuéi cdy dugc didu hoa dé siéu loc bang cich bd
sung Brij 35 dén ndng d6 cudi cung 14 0,02% va bang cach diéu chinh d6 pH dén 7,0 str
dung HCI 1M. Sau do, dich ndi dau tién duoc vi loc qua bd loc 0,2 pm Ultran-Pilot Open
Channel PES (Whatman) va sau d6, c6 dac con 1 lit qua thiét bi loc Ultran-Pilot Screen
Channel PES chita 30 kDa MWCO (Whatman). Trudc khi chay sic ky IMAC, NiSO,

dugc bo sung dén nong d6 cudi cung 1a 1mM. Dich ndi da loc nay sau d6 dugc nap 1én
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cot HisTrap (GE Healthcare) da can bﬁng trudc do trong Na,HPO4 50 mM, do pH=7,0,
NaCl 0,5M, glyxerol 10%, CHAPS 0,3%, 0,02% NaNj. Cot nay dugc rua tung bac b'?lng
cung mot dung dich dém lan luot chira chita 20 mM, 40 mM dén 50 mM imidazol.
Protein nay sau d6 dugc rira giai sir dung gradient tuyén tinh véi imidazol 0,5M trong 15
thé tich cot. Cac phan doan chira ATX duge thu gom va duge ¢b sir dung 6 Amicon duge
lap mang loc 30 kDa PES. Ngoai ra, protein nay dugc tinh ché thém bing cach chay sac
ky loai theo kich c& trén sic ky loai diéu ché Superdex S-200 (XK 26/100) (GE
Healthcare) trong 20 mM BICINE, d6 pH=8,5, NaCl 0,15M, glyxerol 10%, CHAPS
0,3%, 0,02% NaN;. Hidu suét thu protein cudi cing sau khi tinh ché 1a 5-10 mg ATX cho
mdi lit dich ndi nudi cdy. Protein nay dugc bao quan & nhiét d6 -80°C.

Thtr nghiém trc ché enzym ATX & ngudi

Mirc trc ché ATX duge xac dinh bing thir nghiém dimg phat quang sir dung chit
tuwong tu co chit danh ddu dic hiéu (co chit MR121). Dé thu duge co chit MR121 nay,
(R)-3-({2-[3-(2-{2-[2-(2-amino-etoxy)-etoxy]-etoxy } -etoxy)-propionylamino]-etoxy } -
hydroxy-phosphoryloxy)-2-hydroxy-propy! este cta axit 6-amino-hexanoic dugc bdo vé
bing BOC va TBS (Ferguson et al., Org Lett 2006, 8 (10), 2023) dugc danh dAu chét phat
quang MRI121 (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]phenoxazin-13-i) trén amin tu do ¢ phia etanolamin va

sau do, sau khi loai nhom bao vé, sau do bang tryptophan & phia axit aminohexanoic.
Dung dich x1r ly trong thir nghiém dugc pha ché nhu sau:
Dung dich dém thtt nghiém (Tris-HCI 50 mM, NaCl 140 mM, KCl 5SmM, CaCl,
1mM, MgCl, ImM, Triton-X-100 0,01%, 46 pH=8,0;

Dung dich ATX: Dung dich gbc ATX (& ngudi, duge gin thé His) (1,08 mg/mL
trong bixin 20mM, d6 pH=38,5, NaCl 0,15M, glyxerol 10%, CHAPS 0,3%, 0,02% NaNj),
pha lodng 1,4 — 2,5x ndng d% cudi clng bang dung dich ¢ém thir nghiém; Dung dich co
chit MR121:

Dung dich gdc ctia co chdt MR121 (800 uM co chit MR121 trong DMSO), pha
lodng 2 — 5x ndng d6 cudi cling bang dung dich dém thir nghiém.

Cac hop chét thir nghiém (dung dich gbc 10 mM trong DMSO, 8 pL) duoc dua
vao cac dia miu c6 384 16 (Corning Costar #3655) va pha lodng bang 8 uL. DMSO. Loat
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pha lodng theo bac dugc tao ra bang cach chuyén 8 uL dung dich xitrat phosphat
dextroza (CPD) dén hang tiép theo cho dén hang O. Hop chét nay va cac dung dich déi
ching dugc tron ndm lan va 2 pL duoc chuyén vao cac dia thir nghiém c6 384 16
(Corning Costar # 3702). Sau do, b sung 15 puL dung dich ATX 41,7 nM (ndng d6 cubi
cing 30 nM), duoc tron nam 1dn va sau do G trong 15 phut & nhiét d6 30°C. B4 sung 10
uL dung dich co chit MR121 (ndng d6 cudi cung 1pM), dugc tron 30 14n va sau d6 dugc
0 trong 15 phut & nhiét do 30°C. Su phat quang sau d6 dugc do cir 2 phut mot lan trong 1
gio (dia Perkin Elmer: thiét bi doc vision multimode); cudng do anh sang: 2,5%; thoi

gian thir nghiém: 1,4 gidy, Thiét bi loc: Fluo_630/690 nm) va gi4 tri ICsy dugc tinh tir cac

s6 doc nay.

Vi du ICs (UM) Vidu ICs0 (WM) Vi du ICso (1M)
1 0,008 1.13 0,226 3 0,036
1,01 0,035 1.14 0,81 3.01 1,093
1.02 0,077 1.15 0,001 4 0,008
1,03 0,025 1.16 0,382 4.01 0,041
1.04 0,127 1.17 0,651 4.02 0,011
1.05 0,09 1.18 0,01 4.03 0,011
1.06 0,255 1.19 0,012 4.04 0,046
1.07 1,034 1.20 0,083 4.05 0,011
1.08 0,503 1.21 0,005 4.06 0,012
1.09 0,009 1.22 0,009 4.07 0,016
1.10 0,078 2 0,01 4.08 0,047
1.11 0,004 2.01 0,005 4.09 0,049
1.12 9,26 2.02 0,006 4.10 0,004
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Vidu ICso (WM) Vidu ICs0 (uM) Vidu ICso (uM)
4.11 0,007 4.30 0,05 8.03 0,911
4.12 1,476 431 1,817 8.04 0,192
4.13 2,907 4.32 3,854 8.05 0,149
4.14 4,194 4.33 0,036 8.06 0,192
4.15 17,63 4.34 0,019 8.07 1,845
4.16 0,398 4.35 0,98 9 0,709
4.17 0,799 4.36 0,009 9.01 0,038
4.18 5,617 5 0,248 9.02 1,6
4.19 1,583 6 10,42 9.03 0,042
4.20 0,722 6.01 0,077 9.04 0,713
4.21 3,48 6.02 2,809 9.05 0,406
4.22 1,381 6.03 0,531 9.06 0,247
4.23 0,017 6.04 0,282 9.07 0,074
4.24 0,056 6.05 0,179 9.08 3,402
4.25 0,122 6.06 0,008 9.09 0,162
4.26 0,051 7 0,022 10A 0,036
4.27 0,004 8 0,108 10B 0,118
4.28 0,123 8.01 0,002 11A 0,022
4.29 0,643 8.02 0,186 11B 0,009
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Vidy ICs0 (WM) Vidy ICs0 (M) Vidu ICso (M)
12A 0,011 15.15 0,156 15.34 0,003
12B 0,005 15.16 5,786 15.35 0,031
13 0,057 15.17 3,953 15.36 0,003
14 0,926 15.18 0,02 15.37 0,093
15 0,026 15.19 0,009 15.38 0,05
15.01 1,615 15.20 0,049 15.39 0,005
15.02 0,096 15.21 0,005 15.40 0,005
15.03 0,362 15.22 0,053 15.41 0,017
15.04 2,019 15.23 0,032 15.42 0,006
15.05 0,015 15.24 0,01 15.43 0,13
15.06 0,012 15.25 0,044 15.44 0,006
15.07 0,021 15.26 0,008 15.45 0,039
15.08 0,977 15.27 0,002 15.46 0,018
15.09 0,042 15.28 4,42 15.47 0,096
15.10 0,034 15.29 0,034 15.48 0,006
15.11 0,013 15.30 0,014 15.49 0,016
15.12 0,006 15.31 0,038 15.50 0,006
15.13 0,114 15.32 0,019 15.51 0,006
15.14 0,062 15.33 0,328 15.52 0,003
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Vidy ICso (uM) Vidu ICs0 (uM) Viduy ICso (WM)
15.53 0,007 15.72 0,015 17.05 0,006
15.54 0,28 15.73 0,116 17.06 0,01
15.55 0,478 15.74 0,012 17.07 0,043
15.56 0,655 15.75 0,005 17.08 0,016
15.57 0,494 15.76 0,013 17.09 0,058
15.58 0,005 15.77 0,008 17.10 0,021
15.59 0,011 15,78 0,009 17.11 0,028
15.60 1,037 15.79 0,135 17.12 0,032
15,61 0,054 15.80 0,06 17.13 0,031
15.62 0,068 15.81 0,019 17.14 0,464
15.63 0,012 15.82 1,995 18 6,735
15.64 0,005 15.83 6,859 1.23 0,058
15.65 0,003 15.84 0,012 1.24 0,013
15.66 0,013 16 0,015 1.25 0,114
15.67 0,014 17 0,004 1.26 0,009
15.68 0,171 17.01 0,085 1.27 0,008
15.69 0,008 17.02 0,101 1.28 0,006
15.70 0,007 17.03 0,016 1.29 0,008
15.71 1,365 17.04 0,008 1.30 0,02
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Vidu ICs0 (LM) Vidu ICso (0WM) Vidu ICso (UM)
1.31 0,021 1.50 0,017 4.42 0,024
1.32 0,04 1.51 0,041 4.43 0,004
1.33 0,021 1.52 0,016 4.44 0,006
1.34 0,013 1.53 0,052 4.45 0,007
1.35 0,01 1.54 0,022 4.46 0,005
1.36 7,455 1.55 0,014 4.47 0,004
1.37 0,025 1.56 0,2 4.48 0,003
1.38 0,01 1.57 0,025 4.49 0,003
1.39 0,007 1,58 0,057 4.50 0,006
1.40 0,007 1.59 0,006 4.51 0,002
1.41 0,002 1.60 0,012 4.52 0,01
1.42 0,007 1.61 0,021 4.53 0,005
1.43 0,014 2.03 0,005 4.54 0,014
1.44 0,003 2.04 0,008 4.55 0,005
1.45 0,007 4.37 0,132 4.56 0,009
1.46 0,002 4.38 0,024 4.57 0,011
1.47 0,002 4.39 0,006 4.58 0,0052
1.48 0,0075 4.40 0,016 4.59 0,009
1.49 0,218 4.41 0,009 4.60 0,005
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Vidu ICs0 (UM) Vidu ICs0 (UM) Vidu ICs0 (M)
4.61 0,239 15.95 1,896 19.08 0,036
4.62 0,012 15.96 0,074 19.09 0,01
4.63 0,037 15.97 0,009 19.10 0,006
4.64 0,019 15.98 0,013 19.11 0,008
4.65 0,014 15.99 0,012 19.12 0,01
4.66 0,04 17.15 0,047 19.13 0,01
4.67 0,008 17.16 0,309 19.14 0,273
6.07 0,207 17.17 0,004 19.15 0,02
9.10 0,007 17.18 0,014 19.16 0,031
15.85 0,029 17.19 0,012 19.17 0,01
15.86 0,019 17.20 0,002 19.18 0,011
15.87 0,103 19 0,007 19.19 0,005
15.88 0,027 19.01 0,012 19.20 0,459
15.89 0,007 19.02 0,007 19.21 0,003
15.90 0,007 19.03 0,008 19.22 0,002
15.91 0,012 19.04 1,708 19.23 0,025
15.92 0,249 19.05 0,005 19.24 0,007
15.93 0,921 19.06 0,25 19.25 0,015
15.94 1,018 19.07 0,024 19.26 0,005
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Vidu ICs0 (uM) Vidu ICs0 (uM) Vidu ICso (uM)
19.27 0,006 19.34 0,003 19.41 0,685
19.28 0,002 19.35 0,002 19.42 0,01
19.29 0,001 19.36 0,005 19.43 0,014
19.30 0,005 19.37 0,015 20 0,029
19.31 0,002 19.38 0,005 20.01 0,305
19.32 0,002 19.39 0,007

19.33 0,006 19.40 0,1
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Céc hop chit co cong thirc (I) va cac mudi hodc cic este duge dung ciia chung nhu
dugc md ta trong ban mo ta cé gia tri 1Cs nam trong khoang tir 0,00001 pM dén 1000 puM,
cac hop chét cu thé c6 gia tri ICs nim trong khoang tir 0,0005 uM dén 500 pM, cac hop
chét cu thé khac c6 gia tri ICs, nam trong khoang tur 0,0005 uM dén 50 uM, céac hgp chét cu
thé hon ¢6 gia tri ICsg nam trong khoang tir 0,0005 pM dén 5 pM. Céc két qua nay thu dugc

bang cach st dung thir nghiém enzym duge md ta & trén.

Céc hop chit c6 cong thic (I) va cac mubi dugc dung ctia chiing c6 thé duoc sir dung
lam thudc (ching han & dang cac ché phém dugc). Cac ché phém dugc c6 thé dugc st dung
bén trong, nhu qua dudng miéng (ching han & dang vién nén, vién nén bao dudng, vién bao
duong, vién nang gelatin cirng va mém, dung dich, nhii twong hodc huyén phil), qua dudng
miii (ching han & dang thudc phun trong miii), qua truc trang (ching han & dang vién dan).
Tuy nhién, viéc dung ciing ¢ thé duogc thuc hién ngoai dudng tiéu hoa, nhu trong co, hodc

trong tinh mach (ching han & dang dung dich thudc tiém).

Cac hop chét c6 cong thuc (I) va cac mudi duge dung ciia ching ¢6 thé duge xu ly
véi cac ta dugc vo co hodc hitu co, khong cé tic dung vé mat dugc phdm dé bao ché vién
nén, vién nén bao dudng, vién bao duong, vién nang gelatin cirng. Lactoza, tinh bjt ngd
hodc cac din xudt cua nd, bot talc, axit stearic hodc cac mudi cia no v.v. cé thé dugc st

dung, vi du, nhu cac ta dugc dung cho vién nén, vién bao duong va vién nang gelatin cing.

Cac ta duogc thich hop cho vién nang gelatin mém, vi du 13, diu thuc vit, sap, chit

béo, chét ban rin va rugu polyhydric 1ong, v.v..

Cac ta dugc thich hgp d€ san xuat dung dich va sir6 vi du la, nudc, cac rugu

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

Cac ta dugce thich hgp cho dung dich tiém vi du 1a, nudc, cdc ruou, cac rugu

polyhydric, glyxerol, dau thuc vat, v.v.

Cac ta duogc thich hgp cho vién dan vi du 1a, dau ty nhién hoac héa rén, sap, chét béo,

ruou polyhydric ban ran hoac léng, v.v..

Ngoai ra, cac ché pham dugc cd thé chira cac chat bdo quan, céc chat hoa tan, cac

chét lam tdng do nhot, cac chét 1am &n dinh, chét tao 4m, chét nhil tuong, cac chét tao ngot,
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cac chat mau, cac chat tao mui, mudi dé lam thay doi ap suat tham thau, dung dich dém, chat

che mui hodc chat chong oxy héa. Ching ciing c6 thé chira cac chat co gia tri tri liéu khac.

Liéu c6 thé thay ddi trong khoang rong va tat nhién, sé phi hop voi timg yéu cau
trong ting truong hop cu thé. Nhin chung, trong trudng hgp dung qua dudng miéng, liéu
hing ngay nim trong khoang tir 0,1 mg dén 20 mg cho mbi kg thé trong, t6t hon 1a khoang
0,5 mg dén 4 mg cho mdi kg thé trong (chang han khoang 300 mg cho mdt ngudi), tSt hon la
duoc chia thanh 1 dén 3 liéu riéng, ma c6 thé bao gdm, vi du céc lugng gidng nhau, 1a thich
hop. Tuy nhién, s€ l1a rd rang rang giéi han trén dugc dua ra & day co thé vuot qué gidi han
khi gi6i han nay dugc thé hién dugc chi 1.

Sang ché dugc minh hoa sau dy bang cac vi du thuc hién, cac vi du nay khong lam
gi6i han pham vi sang ché.

Trong trudng hop cac hop chét néu trong cac vi du diéu ché thu dugc dudi dang hon
hop clia cac chét déng phan ddi anh, cac chit ddng phan dbi anh tinh khiét c6 thé thu dugc
bing cac phuong phap dugc mo ta & day hodc bing cac phuong phap da dugc ngudi co hiéu
biét trung binh trong linh vuc biét, vi du nhu bing cach chay sic ky hodc két tinh khong dbi
xung.

Vi du thire hién sang ché
T4t ca cac vi du va cic san pham trung gian duoc didu ché trong méi trudng nito néu
khong c6 quy dinh khéc.

Céc chir viét tat;

aq. = chtra nuéc; CAS-RN = Sé dang ky dich vu tom tit héa hoc (Chemical Abstracts
Service Registry Number); e.r. = ty 1& chat ddng phan déi anh; HPLC = sac ky long cao ap;
MS = phd khéi; sat. = no, bao hoa

Vidul

(E)-1-[(3aS,8aR)-2-(4,5,6,7-tetrahydro- 1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on
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B6 sung N-metylmorpholin (51,8 mg, 512 pmol), axit 4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-carboxylic (CAS-RN 33062-47-4; 17.1mg, 102 pmol) va O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (42,8 mg, 113 pmol) vao
dung dich cua (E)-1-((3aR,8aS)-octahydropyrolo[3,4-d]Jazepin-6(7H)-yl)-3-(4-
(triflometoxy)phenyl)prop-2-en-1-on hydroclorua (san phim trung gian 5; 40 mg, 102 pmol)
trong N,N-dimetylformamit (2 mL) & nhiét d6 trong phong, sau d6 sau 16 gio hdn hop phan
umg dugc phén bb giira hdn hop ciia hdn hop clia etyl axetat va dung dich nuéc amoni clorua
bdo hoa. Lép hitu co dugce rua bang nudc mudi, lam kho bing magie sulfat, loc va lam bay
hoi. Chay sic ky (silica gel; gradien clia diclometan v6i diclometan/metanol/dung dich chira
amoniac 25% theo ty 1& 90:10:0,25) tao ra hop chit néu & dé muc (41 mg, 80%). Gom khong
mau, MS: 504,7 (M+H)".

Cac hop chit néu trong cac vi du duéi diy dugc diéu ché theo vi du 1, thay (E)-1-
((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-
on hydroclorua va axit 4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carboxylic bing amin

thich hop va cac chét phan ung axit carboxylic, mot cach twong tng.
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, , Axit MS,
So6 Tén hop chat Amin
carboxylic m/e
1-((3aR,6aS)-5-(1H-
benzo[d][1,2,3 ]triazol-5- 3-(3,3-diclophenyD)-
carbonyl)hexahydropyrolo[3,4- 1-(3aR.6a5)- Axit 1H-
hexahydropyrolo[3,4
| preR0Ryaes o P4 penzofdl- | 458.3
. . -c]pyrol-2(1H)-
diclophenyl)propan-1-on Ipyrol2(15) [1,2,3]triazol-| (M+H)"
o yl)propan-1-on
cl 5-carboxylic
Q*N% hydroclorua (san
HN\N _N FASS o | phdm trung gian 3)
o)
6-((3aR,6aS)-5-(3-(3,5- 3-(3,5-diclophenyl)-
diclophenyl)propanoyl)octahydro- 1-((3aR,6aS)- Axit 2-0xo0-
pyrolo[3,4-c]pyrol-2- hexahydropyrolo{3,4 | 2,3-dihydro- 1741
1.02 |carbonyl)benzo[d]oxazol-2(3H)-on| -c]pyrol-2(1H)- benzo[d]- ’ .\
(M+H)
yl)propan-1-on oxazol-6-
\Q/\)L % j(C[ Y=o | hydroclorua (sén | carboxylic
phim trung gian 3)
(3aR,6aS)-3,5-diclobenzyl 5-(1H- (3aR,6aS)-3,5-
benzo[d][1,2,3]triazol-5- diclobenzyl
Axit 1H-
carbonyl)hexahydropyrolo[3,4- | hexahydropyrolo[3.4
benzo[d]- 460,3
1.03 c]pyrol-2(1H)-carboxylat -c]pyrol-2(1H)- .
[1,2,3]triazol- | (M+H)

f Cl
H
@N\%
HN N N (0]
N=N H \g/ Cl

carboxylat
hydroclorua (san

pham trung gian 1)

5-carboxylic
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, , Axit MS,
So Tén hogp chat Amin
carboxylic m/e
(3aR,6aS)-3,5-diclobenzyl 5-(9H- (3aR,6aS)-3,5-
) ) Axit 9H-
pyrido[3,4-bJindol-3- diclobenzyl
pyrido[3,4-
carbonyl)hexahydropyrolo[3,4- |hexahydropyrolo[3,4
blindol-3- | 509,2
1.04 ¢]pyrol-2(1H)-carboxylat -c]pyrol-2(1H)- .
o carboxylic |[(M+H)
H cl carboxylat
MN 7 (CAS-RN
NN 'S hydroclorua (san
H H \n/ cl . . 74214-63'4)
0 pham trung gian 1)
(3aR,6aS)-3,5-diclobenzyl 5-(1H- (3aR,6aS)-3,5-
indol-5- diclobenzyl
carbonyl)hexahydropyrolo[3,4- |hexahydropyrolo[3,4| Axit 1H- 4583
1.05 c]pyrol-2(1H)-carboxylat -c]pyrol-2(1H)- indol-5- .
o (M+H)
. cl carboxylat carboxylic
N N
(/ND)L \%\ \/@\ hydroclorua (san
H H N\n/o cl . ,
0 pham trung gian 1)
3aR,6aS)-3,5-diclob 1 5-(9H-
(3aR.6a5)-3.5-diclobenzyl 5-( (3aR,628)-3,5-
bazol-3-
carbazo diclobenzyl Axit 9H-
bonyl)hexahyd lo[3,4-
carbonyDhexahydropyrolol3, hexahydropyrolo[3,4 | carbazol-3-
c]pyrol-2(1H)-carboxylat , 508,3
1.06 -c]pyrol-2(1H)- carboxylic )
Q o (M+H)
O N\%H‘ carboxylat (CAS-RN
HN N NTO ol hydroclorua (san | 51035-17-7)
0

J

pham trung gian 1)
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, . Axit MS,
S6 Tén hgp chat Amin
carboxylic m/e

(3aR,6aS)-3,5-diclobenzyl 5-(1H- (3aR,6aS)-3,5-

indazol-5- diclobenzyl
carbonyl)hexahydropyrolo[3,4- |hexahydropyrolo[3,4| Axit 1H- 4592
1.07 c]pyrol-2(1H)-carboxylat -c]pyrol-2(1H)- | indazol-5- .
(M+H)

carboxylat carboxylic

o
A cl
N’ - ’
W % v@ hydroclorua (san
H s N O
H hid cl
0

phim trung gian 1)

(3aR,6aS)-3,5-diclobenzyl 5-(1H- (3aR,6a8)-3,5-

benzo[d]imidazol-5- diclobenzyl
Axit 1H-

benzo[d]- | 459,3
imidazol-5- |(M+H)"
carboxylat

carboxylic
hydroclorua (séan

phim trung gian 1)

carbonyl)hexahydropyrolo[3,4- | hexahydropyrolo[3,4
1.08 yro] -2(1H)-carboxylat -c]pyrol-2(1H)-

trans-3,5-diclobenzyl 2-(1H-

benzo[d][1,2,3]triazol-5-
trans-3,5-diclobenzyl

hexahydro-1H- Axit 1H-
pyrolo[3,4-c]pyridin-| benzo[d]- | 474,4
5(6H)-carboxylat |[1,2,3]triazol-|(M+H)"

carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-
1.09 carboxylat

hydroclorua (san | 5-carboxylic

PN
N” "NH
0 H )
Cl O/”\'\(:t;N phém trung gian 1.1)
B 0
of H
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, , Axit MS,
S6 Tén hogp chat Amin
carboxylic m/e
cis-3,5-diclobenzyl 2-(1H-
benzo[d][1,2,3]triazol-5-
carbonyl)hexahydro-1H- cis-3,3-diclobenzyl
pyrolo[3,4-c]pyridin-5(6H)- hexahydro-1H- Axit 1H-
|10 carboxylat pyrolo[3,4-clpyridin-| benzo[d]- | 474,4
A 5(6H)-carboxylat |[1,2,3]triazol-|(M+H)"
o hydroclorua (san | 5-carboxylic
H 2 .
cl OJ\"C{:)N pham trung gian 1.2)
o)
Cl H
(3aR,8aS)-3,5-diclobenzyl 2-(1H- (3aR,8aS)-3,5-
benzo[d][1,2,3]triazol-5- diclobenzyl
Axit 1H-
carbonyl)octahydropyrolo[3,4- octahydropyrolo[3,4-
. benzo[d]- | 4884
1.11 d]azepin-6(7H)-carboxylat dJazepin-6(7H)-
o [1,2,3]triazol-|(M+H)"
H cl carboxylat
N7\ 5-carboxylic
3 hydroclorua (san
™ =N : NN © cl :
N= \g/ pham trung gian 1.3)
(1H-benzotriazol-5-yl)-
{(3aS,6aR)-5-[2-(3-clo-phenyl)- (3aR,6a$)-2-(3-
etansulfonyl]-hexahydro- clophenetyl- Axit 1H-
1o pyrolo[3,4-c]pyrol-2-yl}-metanon | sylfonyl)octahydro- | benzo[d]- | 460,5
' pyrolo[3,4-c]pyrol |[1,2,3]triazol-|(M+H)"

Iz—Z

(san pham trung gian
21)

5-carboxylic
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, , Axit MS,
So Tén hop chat Amin
carboxylic m/e
(3aR,6aS)-3,5-diclobenzy] 5- Axit 4,5,6,7-
(4,5 ,6,7'tetrah}/dr0' 1H- (3 aR’6aS)-3 ,5- tetrahydro_
benzo[d][1,2,3]triazol-5- diclobenzyl 1H-
carbonyl)hexahydropyrolo[3,4- hexahydropyrolo[3.4 benzo[d][1,2,| 464,5
1.13 -c]pyrol-2(1H)-
c]pyrol-2(1H)-carboxylat Ipy (1H) 3]triazol-5- [(M+H)"
o carboxylat .
H ol carboxylic
NN\ hydroclorua (san
" A o v N (CAS-RN
\ ; am trung gian
R ofP c& 33062-47-4)
1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- 3-(3-clophenyl)-2,2-
carbonyl)octahydropyrolo{3,4- dimetyl-1-
dJazepin-6(7H)-yl)-3-(3- ((3aR,8aS)- Axit 1H-
{14 clophenyl)-2,2-dimetylpropan-1- |octahydropyrolo[3,4-| benzo[d]- | 480,6
' on dJazepin-6(7H)-  |[1,2,3]triazol-|(M+H)"
o cl yl)propan-1-on (san | 5-carboxylic
N phim trung gian
HN %“ 26.02)
N=N
o)
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, , Axit MS,
SO Tén hop chit Amin _
carboxylic m/e
(E)-1-((3aR,8aS)-2-(1H- (E)-3-(3-flo-4-
benzo[d][1,2,3]triazol-5- (triflometoxy)-
carbonyl)octahydropyrolof3,4- phenyl)-1-
_ Axit 1H-
dJazepin-6(7H)-yl)-3-(3-flo-4- ((3aR,8aS)-
' benzo[d]- | 518,6
1.15 |(triflometoxy)phenyl)prop-2-en-1- | octahydropyrolo[3,4- .
imidazol-5- |(M+H)
on d]azepin-6(7H)- _
o carboxylic
H ; yl)prop-2-en-1-on
NN 0><F 5 2 .
HN\J;NJ \H\/C‘ \,(\/@ e (san pham trung gian
N 5 26.03)
(3aSR,6SR,7aSR)-6-{(3aR,8aS)-6- Axit
[(E)-3-(4-triflometoxy-phenyl)- (E)-1-((3aR,8aS)- | (3aSR,6SR,
acryloyl]-octahydro-pyrolo[3,4- |octahydropyrolo[3,4-| 7aSR)-2-
d]azepin-2-carbonyl}-hexahydro- d]azepin-6(7H)-yl)- |oxooctahydro 5327
1.16 benzooxazol-2-on 3-(4-(triflometoxy)- | benzo[d]ox- M I’{)+
+
o) F
phenyl)prop-2-en-1- azol-6-
HNJ\O O—j:_F .
Heay—{oH on hydroclorua (san | carboxylic
Ni)” = phém trung gian 5) | (san phdm
o g © trung gian 29)
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. . Axit MS,
So Tén hogp chat Amin
carboxylic m/e
(E)-1-[(3a8S,8aR)-2-
E)-1-((3aR,8aS)-
(benzo[c][1,2,5]oxadiazol-5- (E)-1-(GaR8a5) Axit
tahyd lo[3,4-
carbonyl)-octahydro-pyrolo{3,4- octahydropyrolof benzo[c]-
d in-6(7H)-yl)-
dJazepin-6-y1]-3-(A-triflometoxy- | 2PV ooxar | 5015
1.17 3-(4-(triflometoxy)- .
phenyl)-prop-2-en-1-on diazol-5- |(M+H)
o phenyl)prop-2-en-1- _
« . carboxylic
F><F /@/\/‘L% x| On hydroclorua (san
¢ O X N\H/CE\N'O phdm trung gian 5)
o}
(E)-1-((3aR,8aS)-2-(1H- (E)-3-(2-metyl-4-
benzo[d][1,2,3]triazol-5- (triflometoxy)-
carbonyl)octahydropyrolo[3,4- phenyl)-1-
. Axit 1H-
d]azepin-6(7H)-yl)-3-(2-metyl-4- ((3aR,8aS)-
. benzo[d]- | 514,7
1.18 |(triflometoxy)phenyl)prop-2-en-1- |octahydropyrolo[3,4- .
[1,2,3]triazol- | (M+H)
on d]azepin-6(7H)-
5-carboxylic
yl)prop-2-en-1-on
Q)\ %m >4 (san phim trung gian
26.05)
(E)-1-((3aR,8aS)-2-(1H- (E)-3-(3-flo-4-
benzo[d][1,2,3]triazol-5- metoxyphenyl)-1-
carbonyl)octahydropyrolo[3,4- ((3aR,8aS)- Axit 1H-
1o dJazepin-6(7H)-y1)-3-(3-flo-4- octahydropyrolo[3,4-| benzo[d]- | 4644
' metoxyphenyl)prop-2-en-1-on | = d)azepin-6(7H)- |[1,2,3]triazol-| (M+H)"

yl)prop-2-en-1-on
(san phim trung gian

26.06)

S-carboxylic
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. , Axit MS,
SO Tén hgp chat Amin
carboxylic m/e
(E)-1-[(3aS,8aR)-2-((S)-4,5,6,7-
E)-1-((3aR,8aS)- | Axit (-)-(S)-
tetrahydro-1H-benzotriazol-5- (E)-1-((3aR 8a5) Xit -65)
tahyd lo[3,4-| 4,5,6,7-
carbonyl)-octahydro-pyrolo[3,4- octahydropyrolof
d in-6(7H)-yl)- | tetrahydro-
d]azepin-6-yl}-3-(4-triflometoxy- lazepin-6(7H)-y) clratycro 504,6
1.20 3-(4-(triflometoxy)- 1H-
phenyl)-prop-2-en-1-on (4-(triflometoxy) (M+H)"
o phenyl)prop-2-en-1- | benzo[d][1,2,
. ><F W % H | on hydroclorua (san | 3]triazol-5-
PO K N\(C[N”N phdm trung gian 5) | carboxylic
o}
(E)-1-[(3aS,8aR)-2-((R)-4,5,6,7-
E)-1-((3aR,8aS)- | Axit (+)-(R)-
tetrahydro-1H-benzotriazol-5- (E)-1-((32R8a5) Xit (-R)
tahyd lo[3,4-{ 4,5,6,7-
carbonyl)-octahydro-pyrolo[3,4- octahydropyrolo|
d in-6(7H)-yl)- | tetrahydro-
d]azepin-6-yl]-3-(4-triflometoxy- lazepin-6(7H)-y) chrallycro 504,6
1.21 3-(4-(triflometoxy)- 1H-
phenyl)-prop-2-en-1-on (4-(triflometoxy) (M+H)"
o phenyl)prop-2-en-1- | benzo[d][1,2,
F NN H H | on hydroclorua (san | 3]triazol-5-
F%OQ/\JL% O[N‘N . . .
F NNy N | pham trung gian 5) | carboxylic
o}
(E)-1-[(3aS,8aR)-2-(1H- (E)-3-(2- |
benzotriazol-5-carbonyl)- : Axit (+)-(R)-
isopropylphenyl)-1-
octahydro-pyrolo[3,4-d]azepin-6- ((32R,8aS)- 4’5;16>d7 )
-3-(2-1 - - o tetra ro-
ylJ-3-(2-isopropyl-phenyl)-prop-2 octahydropyrolo[3,4- g 458,3
1.22 en-1-on 1H- +
d]azepin-6(7H)- (M+H)
0 N ) , benzo[d][1,2,
rop-2-en-1-on
N yop p 3]triazol-5-
(sdn pham trung gian
"N H N carboxylic
N= I 26.07)
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, , Axit MS,
SO Tén hop chit Amin _
carboxylic m/e
3-clo-5-metansulfonyl-benzyl este 3-clo-5-
cua axit trans-2-(1H-benzotriazol- metansu]fony]-benzy]
5-carbonyl)-octahydro-pyrolo[3,4-| este cua axit trans- Axit 1H-
23 c]pyridin-5-carboxylic octahydro- benzo[d]- | 518,6
' vNn Ipyrolo[3,4-clpyridin- |[1,2,3]triazol- | (M+H)"
0 0 5-carboxylic 5-carboxylic
PSRN
o \QA Cbu hydroclorua (sén
T o .
cl phém trung gian 1.5)
4-triflometoxy-benzyl este cua axit
trans-2-(1H-benzotriazol-5- 4-triflometoxy-
carbonyl)-octahydro-pyrolo[3,4- | benzyl este cua axit Axit 1H-
¢]pyridin-5-carboxylic trans-octahydro- benzo[d]- | 490.6
1.24 rolo[3,4-c]pyridin- ’
v oum | P P [1,2,3]triazol-|(M+H)"
o 5-carboxylic .
PN 5-carboxylic
o /@/\o h[:t;N hydroclorua (san
?4 0 ° phim trung gian 1.4)
1-[trans-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- | | -(trans-octahydro-
c]pyridin-5-yl]-2-(4-triflometoxy- pyrolo[3,4-c]pyridin- Axit 1H-
phenoxy)-etanon 5-y1)-2-(4-(triflo- benzo[d]- | 490.6
1.25 N metoxy)phenoxy)- ’ .\
N” “NH [1,2,3]triazol-| (M+H)
o etanon hydroclorua _
o Y . \ | S-carboxylic
F N (san pham trung gian
F% N
F o H ° 5.4)
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. . Axit MS,
SO Tén hop chat Amin .
carboxylic m/e
(E)-1-[trans-2-(1H-benzotriazol-5- (E)-1-(trans-
carbonyl)-octahydro-pyrolo[3,4- octahydro-
c]pyridin-5-yl1]-3-(4-triflometoxy- pyrolo[3,4-clpyridin-|  Axit 1H-
. phenyl)-propenon 5-yl)-3-(4-(triflo- | benzo[d]- | 4867
' N* “NH |metoxy)phenyl)prop- |[1,2,3]triazol-| (M+H)"
e P H 2-en-1-on 5-carboxylic
N
F?Zo /©)k/\ (H/l\b" o hydroclorua (san
phdm trung gian 5.3)
(E)-l-((3aR,8aS)-2-(1H- (E)-3-(3-CIO-5-
benzo[d][1,2,3]triazol-5- (triflomety!)pheny!)-
carbonyl)octahydropyrolo[3,4- 1-((3aR,8a8)- Axit 1H-
7 d]azepin-6(7H)-yl)-3-(3-clo-3- | tahydropyrolo[3,4-| benzo[d]- | 518,6
=" |(riflometylphenyl)prop-2-en-1-on|  4147enin-6(7H)-  |[1,2,3]triazol-| (M+H)"
i A . yl)prop-2-en-1-on | 5-carboxylic
N % Y\/@ (san pham trung gian
=N
N 5 £ OF 26.10)
(E)-l-((3aR,8aS)—2-(lH- (E)-3-(4-metoxy-2-
benzo[d][1,2,3]triazol-5- (triflomety])phenyl)-
carbonyl)octahydropyrolo[3,4- 1-((3aR,8aS)- Axit 1H-
- d]azepin-6(7H)-y1)-3-(4-metoxy-2-| o tahydropyrolo[3,4-| benzo[d]- | 514,7
. (triflometyl)phenyl)prop-2-en-1-on dJazepin-6(7H)-  |[1,2,3]triazol-|(M+H)"
i L . F yl)prop-2-en-1-on | 5-carboxylic
% YFZE@/O\ (san pham trung gian
HN H \__N
N=N =

26.09)
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, , Axit MS,
So Tén hop chat Amin
carboxylic m/e
E)-1-((3aR,8aS)-2-(1H-
(E)-1-((32R, 828)-2+( 3
benzo[d][1,2,3]triazol-5-
xyclopropylphenyl)-
carbonyl)octahydropyrolo[3,4-
yD ydropyrolo| 1-(trans- Axit 1H-
d]azepin-6(7H)-yl)-3-(2-
octahydropyrolo{3,4-| benzo[d]- | 456,7
1.29 |xyclopropylphenyl)prop-2-en-1-on ) ) N
d]azepin-6(7H)- |[1,2,3]triazol-|(M+H)
o
N yl)prop-2-en-1-on | 5-carboxylic
%m (san phdm trung gian
HN H N
N=N ~ 26.08)
o]
4-flo-2-triflometyl-benzyl este cua
axit trans-2-(1H-benzotriazol-5- trans-(4-flo-2-
carbonyl)-octahydro-pyrolo[3,4- (triflometyl)benzyl) Axit 1H-
¢]pyridin-5-carboxylic hexahydro-1H- benzo[d]- | 492,6
1.30 pyrolo[3,4-c]pyridin- ’
0 P [1,2,3]triazol-| (M+H)"

5(6H)-carboxylat
(san pham trung gian
32.3)

5-carboxylic
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, , Axit MS,
SO Tén hogp chat Amin
carboxylic m/e
2-xyclopropyl-4-triflometyl-benzyl
este cua axit trans-2-(1H- trans-(2-xyclopropyl-
benzotriazol-5-carbonyl)- 4-(triflometyl)-
- Axit 1H-
octahydro-pyrolo[3,4-c]pyridin-5- | penzyl) hexahydro-
I benzo[d]- 514,6
1.31 carboxylic 1H-pyrolo[3,4- .
o [1,2,3]triazol-| (M+H)
N* °NH | c]pyridin-5(6H)- ,
, | S-carboxylic
j\ H carboxylat (san pham
|=>(CQ N(i;N trung gian 32.2)
F S A ©
1-[(3aS,8aR)-2-(1H-benzotriazol-
5-carbonyl)-octahydro-pyrolo[3,4-|  1-((3aR.8aS)-
dJazepin-6-yl]-2-(2-triflometoxy- octahydropyrolo[3,4- Axit 1H-
phenoxy)-etanon d}azepin-6(7H)-yl)- benzo[d]- | 504.2
1.32 o 2-(2-(triflometoxy)- .
[1,2,3]triazol- | (M+H)

F
F——F
o

HN\N—__N; %r o]@

phenoxy)etanon (san
phim trung gian

36.07)

S-carboxylic
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, , Axit MS,
So Tén hogp chat Amin
carboxylic m/e
2-metoxy-4-triflometoxy-benzyl
este cla axit trans-2-(1H-
trans-(2-metoxy-4-
benzotriazol-5-carbonyl)- _
(triflometoxy)benzyl) _
octahydro-pyrolo[3,4-c]pyridin-5- Axit 1H-
hexahydro-1H-
carboxylic . benzo[d]- | 520,6
1.33 pyrolo[3,4-c]pyridin- N
N, [1,2,3]triazol-|(M+H)
N NH| 5(6H)-carboxylat .
0 \ 5-carboxylic
PN (san pham trung gian
?40 ? o 32.1)
4-{2-[(3a8S,8aR)-2-(1H-
benzotriazol-5-carbonyl)- 4-(2-((3aR,8aS)-
octahydro-pyrolo{3,4-d}azepin-6- |octahydropyrolo[3,4- At 1H
xit 1H-
yl]-2-oxo-etoxy }-3-triflometyl- | d]azepin-6(7H)-yl)-
v P Y benzo[d]- 51,1
1.34 benzonitril 2-oxoetoxy)-3-
[1,2,3]triazol-| (M-H)"

F
Pt
0 N=N
N H \NH
N// N
H
o

(triflometyl)-
benzonitril (san phdm

trung gian 36.05)

5-carboxylic
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. , Axit MS,
So Tén hgp chat Amin
carboxylic m/e
1-[(3aS,8aR)-2-(1H-benzotriazol-
5-carbonyl)-octahydro-pyrolo[3,4- 2-(4-clo-2-isopropyl-
. elar 5-metylphenoxy)-1-
dJazepin-6-y1]-2-(4-clo-2 (g I; ; S)Y) Axit 1H-
i -5- . - aR,8aS)-
s isopropyl-5-metyl-phenoxy) o o4 benzo[d]- | 510,2
. octa ropyrolo]3,4-
etanon YRy [1,2,3]triazol-| (M+H)"
o d]azepin-6(7H)- _
H , | S-carboxylic
Q)L% | o | YDetanon (san pham
HN H N trung gian 36.06)
N=N 0]
1(\
1-[(3aS,8aR)-2-(1H-benzotriazol- 2-(4-metyl-2-(1-
5-carbonyl)-octahydro-pyrolo[3,4- metylpyrolidin-3-
d]azepin-6-yl]-2-[4-metyl-2-(1- yI)phenoxy)-1- Axit 1H-
. metyl-pyrolidin-3-yl)-phenoxy]- ((3aR 8aS)- benzo[d]- | 517,3
' ctanon octahydropyrolo[3,4-|[1,2,3]triazol-| (M+H)"
i H N d]azepin-6(7H)- | 5-carboxylic
N .
Q)L % % yl)etanon (san pham
HN H N
N=N \g/\o trung gian 36.04)
1-[(3aS,8aR)-2-(1H-benzotriazol- 2-(2-clo-4-
5-carbonyl)-octahydro-pyrolo[3,4- flophenoxy)-1- -
in-6-v11-2-(2-clo-4-flo- xit 1H-
d]azepin-6-yl]-2-(2-clo-4-flo (3aR 8aS)- X a o
- enzo[d]- ,
1.37 phenoxy)-etanon octahydropyrolo[3,4-
0 [1,2,3]triazol-| (M-H)"
H d]azepin-6(7H)-
N cl F , | S-carboxylic
N U yDetanon (san pham
\N=N H N\n/\o

trung gian 36.03)
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Sé Tén hop chét Amin At M5,
carboxylic m/e
1-((3aR,8aS)-2-(1H- 2-(2-clo-4-
benzo[d][1,2,3]triazol-5- (triflometyl)-
carbonyl)octahydropyrolo[3,4- phenoxy)-1- Axit 1H-
djazepin-6(7H)-y1)-2-(2-clo-4- ((3aR,8aS)- benzo[d]- | 522,6
158 (triflometyl)phenoxy)etanon |, o4ahvdropyrolo[3,4- |[1,2,3]triazol-| (M+H)*
Q)?\N H . Fo d]azepin-6(7H): 5-carboxylic
» % :©)(F yl)etanon (san pham
N=N \g/\o trung gian 36.10)
1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- 2-(6-isopropyl-3,3-
carbonyl)octahydropyrolo[3,4- | dimetyl-2,3-dihydro-
d]azepin-6(7H)-yl)-2-(6-isopropyl-|1H-inden-5-yloxy)-1-| Axit 1H-
| 30 3,3-dimetyl-2,3-dihydro-1H-inden- ((3aR,8aS)- benzo[d]- | 530,7
5-yloxy)etanon octahydropyrolo[3,4-|[1,2,3]triazol-| (M+H)"

O

dJazepin-6(7H)-
yl)etanon (san phém

trung gian 36.01)

5-carboxylic
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, ) Axit MS,
So Tén hop chit Amin _
carboxylic m/e
2-flo-4-triflometoxy-benzyl este
ciia axit (3a$,8aR)-2-(1H- 2-(2-flo-4-
benzotriazol-5-carbonyl)- (triflometoxy)- Axit 1H-
octahydro-pyrolo[3,4-d]azepin-6- phenoxy)-1- benzo[d]- | 520,6
1.40 . 3aR,8aS)-
carboxylic ( ) [1,2,3]triazol-| (M-H)
o octahydropyrolo[3,4- _
H _ 5-carboxylic
N . o F d]azepin-6(7H)-
. O
- H No° F yl)etanon
o}
1-((3aR,8aS)-2-(1H- 2-(5-clo-2-
benzo[d][1,2,3]triazol-5- (triflomety1)-
carbonyl)octahydropyrolo[3,4- phenoxy)-1- Axit 1H-
» d]azepin-6(7H)-yl)-2-(5-clo-2- ((3aR,8aS)- benzo[d]- 522.5
. (triflometyl)phenoxy)etanon octahydropyrolo[3,4-|[1,2,3]triazol-| (M+H)"
i N c F d]azepin-6(7H)- | 5-carboxylic
% ?ﬁ@ yl)etanon (san phdm
HN H‘ N
N=N \g/\o c trung gian 36)
1-[(3aS,8aR)-2-(1H-benzotriazol-
5-carbonyl)-1,3,3a,4,5,7,8,8a- | 2 (2-tert-butyl-4-
octahydropyrolo[3,4-d]azepin-6- metoxyphenoxy)-1- Axit 1H-
((3aR,8aS)-
L4 yl]-2-(2-tert-butyl-4- o l) 14 benzo[d]- 506,6
. t .
metoxyphenoxy)etanon octahy r(.)p yrolo[3, [1,2,3]triazol-| (M+H)*
o d]azepin-6(7H)- .
H , | 5-carboxylic
Q)‘\N% o yl)etanon (sdn pham
“"\N=N H N\n/\OII j trung gian 36.08)
o
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, ] Axit MS,
So Tén hop chét Amin _
carboxylic m/e
4-[2-[(3aS,8aR)-2-(1H-
benzotriazol-5-carbonyl)- 3-isopropyl-4-(2-
1,3,3a,4,5,7,8,8a- ((3aR,8a8)-
octahydropyrolo{3,4-d]azepin-6- octahydropyrolo[3,4-| ~ Axit 1H-
|43 yl]-2-oxoetoxy]-3-propan-2- | dlazepin-6(7H)-yl)- benzo[d]- | 487,6
ylbenzonitril 2- [1,2,3]triazol-| (M+H)"
oxoetoxy)benzonitril | S-carboxylic
o
/5/0\)\% N=N ., |(san pham trung gian
NZ ¥ NW/@ 36.09)
0
1-[(3aS,8aR)-2-(1H-benzotriazol- 3-(3-flo-4-(2,2,2-
5-carbonyl)-1,3,3a,4,5,7,8,8a- ,
carbonyl) ? 2 trifloetoxy)phenyl)-
tahyd lo[3,4-d in-6-
octahydropyrolo|3,4-dJazepin 1-((3aR,8aS)- Axit 1H-
1]-3-[3-flo-4-(2,2,2-
|44 y1I-3-[3-flo-4-( octahydropyrolo[3,4-| benzo[d]- | 532,2
: trifloetoxy)phenyl]propan-1-
y)phenyljpropan-l-on | =y @ 6(7H)-  |[1.2.3]triazol-| (M+H)*

(e}
N=N
N H )
F)(\ Q/\)\% m
[0}
F N
F F H
[o]

yl)propan-1-on (san
phim trung gian
35.2)

S-carboxylic
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. , Axit MS,
S6 Tén hgp chat Amin
carboxylic m/e
1-[(3aS,8aR)-2-(1H-benzotriazol- 3-(2-flo-4-(2.2.2-
5-carbonyl)-1,3,3a,4,5,7,8,8a- trifloetoxy)phenyl)-
octahydropyrolo[3,4-d]azepin-6- (3R 8aS)- Axit 1H-
s triﬂo:tl(]);(?;/ ')[;;S:y'?]';z;iil_on octahydropyrolo[3,4-| benzo[d]- 534,2+
d]azepin-6(7H)- |[1,2,3]triazol-| (M+H)
i Q\)OLN H N=R .| yDpropan-1-on (san | 5-carboxylic
F)f\ ° F %Y@ phim trung gian
© 26.12)
3-flo-4-(2,2,2-triflo-etoxy)-benzyl
este cua axit (3aS,8aR)-2-(1H- | (3aR,8aS)-3-flo-4-
benzotriazol-5-carbonyl)- (2,2,2-trifloetoxy)- Axit 1H-
1.46 OCtahYdro-pc}Zl:Z)[;’:;d]azepln-6- octahydbrzr;f}:)lo[3,4- benzold]- ) 536.2
[1,2,3]triazol-| (M+H)"

(o}
i /@/\O/U\Q' N=N\NH
FX\O N
F F H g i
[o}

d]azepin-6(7H)-
carboxylat (san phdm

trung gian 32.4)

5-carboxylic
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) , Axit MS,
So Tén hop chat Amin _
carboxylic m/e
2-flo-4-(2,2,2-triflo-etoxy)-benzyl
este cua axit (3aS,8aR)-2-(1H- | (3aR,8aS)-2-flo-4-
i -5- - 2,2,2-trifloetoxy)-
benzotriazol-5-carbonyl) ( Y) Axit 1H-
. octahydro-pyrolo[3,4-d]azepin-6- benllbgojtj]hydm" benzo[d]- | 536.6
, li rolof3,4-d]azepin- .
carboxylic Py P\ 11.2.3]triazol- | (M+H)
)ol\ . 6(7H)-carboxylat s-carboxvli
N=N -carboxylic
0" "N H NH ;
:)(\0 /©: % W/@ hvydroclorua (séan
F HTT pham trung gian 1.7)
4-(2,2,2-triflo-etoxy)-benzyl este
cua axit (3aS,8aR)-2-(1H- (3aR,8aS)-4-(2,2,2-
benzotriazol-5-carbony])- trifloetoxy)benzyl .
hvd lo[3.4 Axit 1H-
octahydro-pyrolo[3,4-d]azepin-6- |octahydropyrolo|3,4-
ydro-pyrolo[3,4-dJazep Yoy benzo[d]- | 518,6
1.48 carboxylic d]azepin-6(7H)- . .
[1,2,3]triazol- | (M+H)
o, carboxylat scarboxyl
F -carboxylic
J:;IJLN °\)X: hydroclorua (san Y
HN H N o\/E::r .
N= Wg’ phém trung gian 1.6)
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, , Axit MS,
SO Tén hgp chat Amin .
carboxylic m/e
4-triflometoxy-benzyl este cua axit Axit 3H-
3a8S,6aS)-4-(triflo-
(3aS,6aS)-5-(3H- (3a5,6a5)-4-(triflo 12,3
toxy)b 1
(1,2.3]triazolo[4.5-b]pyridin-6. | Trox¥)oenzy triazolo[4,5-
hexahyd olo[3,4
carbonyl)-hexahydro-pyrolo|[3,4- exahydropyrolo] blpyridin-6- | 475,5
1.49 ) -c]pyrol-2(1H)- _ _
c]pyrol-2-carboxylic carboxylic |(M-H)
carboxylat
o ) e | rodroc ( (CAS-RN
N7 N\ roclorua (san
N\Nm)k% Pt 4 1260385-82-
HoN W NS0 pham trung gian 1.8)
o 7)
1-[(3aR,6aR)-5-(1H-triazolo[4,5-
- Axit 1H-
b]pyridin-5-carbonyl)- 1-((3aS,6aS)-
[1,2,3]tri-
1 33 93 as49696a' hexahydropyr()lo [3 ,4
azolo[4,5-
hexahydropyrolo[3,4-c]pyrol-2- | _¢c]pyrol-2(1H)-y)-3-
. b]pyridin-5- | 475,4
1.50 | yl]-3-[4-(triflometoxy)phenyl]- | (4-(triflometoxy)- .
carboxylic |(M+H)
propan-1-on phenyl)propan-1-on
(CAS-RN
7 dihydroclorua (san
g o f , 1216149-55-
[N % e pham trung gian 5.5)
HN W AN F 1)
N=N
o
4-triflometoxy-benzyl este cua axit
3aS,6aS)-4-(triflo- | Axit 3H-
(3aS,6aS)-5-(3H- (3a5,05)-4-{uriflo- | - Axit 3
(12,3]triazolo[4.5-c|pyridin-6- | meroxybenzyl i {1.2,3]tri-
hexahyd lo[3,4 lo[4,5-
carbonyl)-hexahydro-pyrolo[3,4- exahydropyrolo[3, azolo[4, 477.4
1.51 - 1-2 - idin-6-
c]pyrol-2-carboxylic clpyrol-2(1H) clpyridin-6 (M+H)"
o carboxylat carboxylic
NN:@)(% o %F hydroclorua (san (san phém
N ~N F ,
o H "\n/°\/© | pham trung gian 1.8) [trung gian 45)
o
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phim trung gian 1.8)

, Axit MS,
Sé Tén hop chat Amin _
carboxylic m/e
4-triflometoxy-benzyl este cua axit
(328, 62S)-5-(4-flo- 11 (3aS,6aS)-4-(triflo- | Axit 4-flo-
benzotriazol-5-carbonyl)- metoxy)benzyl IH-benzo[d]-
hexahyd lo[3,4 |[1,2,3]triazol-
hexahydro-pyrolo[3,4-c]pyrol-2- exaly rolp;/ro};)[ [5 l])n | 494 4
: : - -2(1H)- - ic
1.52 carboxylic clpyrol-2(1H) car OX?/I (M)’
o carboxylat (s&n pham
d% 0 7{ hydroclorua (séan trung gian
HN Y NYO\/Q Fr phim trung gian 1.8) 43.2)
- 0
4-triflometoxy-benzyl este cia axit
(32S.6aS)-5-(7-flo-1H (3aS,6aS)-4-(triflo- | Axit 7-flo-
benzotriazol-5-carbonyl)- metoxy)benzyl | 1H-benzofd]-
hexah lo[3,4|[1,2,3]triazol-
; hexahydro-pyrolo[3,4-c]pyrol-2- exa ydrolp ;]m;[ ’ [5’ irlazlo 494.6
1. - 2(1H)- - i
5 carboxylic c]pyrol-2(1H) car ox?/ ic (M+H)*
o carboxylat (san pham
FQ)L,% o %F hydroclorua (san | trung gian
F 5
N H "\n/°\/©/ F | pham trung gian 1.8) 43.1)
o
4-triflometoxy-benzyl este cia axit
(3a8,6a8)-5-(6-flo- 1 H- .ﬂ(3 35’638)':' | Axit -fl-
benzotriazol-5-carbonyl)- (tri zmetsxz) enzy 1H-benzo[d]-
exahydro-
hexahydro-pyrolo[3,4-c}pyrol-2- 4 [1,2,3]triazol-| 494,5
1.54 boxvli pyrolo[3,4-c]pyrol- . .
carooxylic 5-carboxylic |(M+H)
2(1H)-carboxylat ,
F o ) i odroc] (s (s&n pham
r% o/ ydroclorua (san _
trung gian 43)
/¢ N__O J: J ¢
HN\N=N H \[or
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, . Axit MS,
So Tén hop chat Amin '
carboxylic m/e
4-triflometoxy-benzyl este cua axit
(3a8,6aS)-5-(4-clo- 11 (3aS,6aS)-4-(triflo- | Axit 4-clo-
benzotriazol-5-carbonyl)- metoxy)benzyl [H-benzo[d]-
hexahyd lo[3,4|[1,2,3]triazol-
hexahydro-pyrolo[3,4-c]pyrol-2- exaty rolp ;/ro o341 ]]Drlazlo 510,4
1.55 : - -2(1H)- | 5- i
carboxylic c]pyrol-2(1H) car ox?/ ic (MH)'
o carboxylat (san pham
Q\)‘\% 0 )Z hydroclorua (san trung gian
"N oy "ervJ::rF " phim trung gian 1.8) 43.5)
- 0
4-triflometoxy-benzyl este cua axit | Axit 6-(triflo-
(3aS,6aS)-5-(6-triflometyl-1H- | (3aS,6aS)-4-(triflo- metyD)-1H
benzotriazol-5-carbonyl)- metoxy)benzyl benzo[d][1,2
hexahvdro- - -2- | hexahydropyrolo[3,4 T
. exahydro-pyrolo[3,4-c]pyrol-2 ]y lp;’(lH)[ 3riazol-5- | 542.4
. boxvli -c]pyrol- -
carboxylie Y carboxylic |(M-H)"
F carboxylat )
F—H—F O (san pham
AN o F hydroclorua (san '
HN %« °v© 1?( F | pham trung gian 1.8) trung glan
N=N U § 43,4)
4-triflometoxy-benzyl este cla axit 39S 6aS W (15 Axit 4-metyl-
(3aS,68)-5-(4-metyl-1H- | 050 )'b'(m 10- IH-
benzotriazol-5-carbonyl)- ) m:ZXY) enfy[_?, ) benzo[d][1,2,
exahydropyrolo[3,
hexahydro-pyrolo[3,4-c]pyrol-2- varopy 3)triazol-5- | 488,2
1.57 carboxvl -c]pyrol-2(1H)- : .
yhc carboxylic | (M-H)
o carboxylat , R
H ] ) (san pham
N\S o f hydrociorua (san _
HN %\nﬂ\/@ £ pham trung gian 1.8) frung glan
N=N o 43.3)
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, , Axit MS,
SO Tén hgp chét Amin
carboxylic m/e
4-triflometoxy-benzyl este cua axit
(3aS.648)-5-(6-metyl-1H- (3aS,6aS)-4-(triflo- |Axit 6-metyl-
benzotriazol-5-carbonyl)- metoxy)benzyl 1H-benzo[d]-
h 41 iazol-
| sg hexahydro-pyrolo[3,4-c]pyrol-2- hexa ydrolp;/r;):[l [5,2,3]]3tr1azl(.) 488,2
. carboxylic -c]pyrol-2(1H)- -car oxvy ic (M-H)"
o carboxylat (sdn pham
Jij/“\,% 0 )Z hydroclorua (san trung gian
F 2
) H "\n/°\/©/ F | pham trung gian 1.8) 43,6)
- 0
1-[(3aR,6aR)-5-(4-flo-1H-
benzotriazol-5-carbonyl)- 1-((3a8,6a8)- Axit 4-flo-
hexahydro-pyrolo[3 4-c]pyrol-2- hexahydropyrolo[3,4 | IH-benzo[d]-
y1]-3-(4-triflometoxy-phenyl)- -c]pyro.l-2(lH)-yl)-3- [1,2,3]triazol- 4922
1.59 propan-1-on (4-(triflometoxy)- | S-carboxylic (MHH)'
-] - ) +
o phenyl)propan-1-on | (san pham
d% o 74': dihydroclorua (san | trung gian
F 2
N P NY\/@ F | pham trung gian 5.5) 43.2)
- )
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, , Axit MS,
S6 Tén hop chat Amin _
carboxylic m/e
axit (R)-
(4-etoxyquinolin-2-yl)((3aS,6aS)- 4.5.6.7
-((R)- ) -1H- (4-etoxyquinolin-2- T
5-((R)-4,5,6,7-tetrahydro-1H yq tetrahydro-
benzo[d][1,2,3]triazol-5- y1)((3aS,6a8)- H
. |hexahydropyrolo[3,4
- carbonyl)hexahydropyrolo|3,4 ]y lp;’(lH)[ benzo[d][1.2,| 461,3
: . - -c]pyrol- -
c]pyrol-2(1H)-yl)metanon py 3ltriazol-5- |(M+H)*
yl)metanon _
o) OJ carboxylic
LA hydroclorua (san .
- X ) _ (san pham
HNT v A pham trung gian 5.6) .
N=N H T N trung gian
30A)
(4-etoxyquinolin-2-yl)((3aS,6aS)-
5-(4-flo-1H-benzo[d][1,2.3]triazol-| (+-€toxyquinolin-2- | Axit 4-flo-
5-carbonyl)hexahydropyrolo[3,4- yD(Ba5,6as)- IH-benzo[d]-
c]pyrol-2(1H)-ylymetanon hexahydropyrolo[3,4 |[1,2,3]triazol- 4753
1.61 -c]pyrol-2(1H)- 5-carboxylic N
J P y (M+H)
o y o yl)metanon (san phAm
@L% | N hydroclorua (san trung gian
HN\N_;N FoNA NZ phim trung gian 5.6) 43.2)
o}
Vidu?2
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trans-3,5-diclobenzyl 2-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat

B4 sung 4-metylmorpholin (69,1 mg, 684 pmol), axit 4-amino-3-hydroxybenzoic (20,9 mg,
137 umol) va O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (62,4
mg, 164 umol) vao dung dich cua trans-3,5-diclobenzyl hexahydro-1H-pyrolo[3,4-c]pyridin-
5(6H)-carboxylat hydroclorua (san phdm trung gian 1.1; 50 mg, 137 pmol) trong N,N-
dimetylformamit (1 mL) & nhiét d6 trong phong, sau d6 sau 18 giy, bd sung 1,1°-
carbonyldiimidazol (50,3 mg, 301 pmol). Sau 1 gid, hén hop phan tmg dugc phan bé gitra
hdn hop ctia hdn hop cla etyl axetat va dung dich nuéc axit clohydric 1M. Lép hitu co dugc
rira bang nude mudi, 1am khé bang magie sulfat, loc va bay hoi trong chan khéng. Chay sic
ky (silica gel, gradien cia diclometan diclometan/metanol/dung dich nuéc amoniac 25%
theo ty 18 90:10:0,25) tao ra hop chit néu & dé muc (35 mg, 52%). Gom mau vang nhat, MS:
490,5 (M+H)".

Céc hop chét néu trong cac vi du dudi ddy dugc diéu ché theo vi du 2, thay trans-3,5-

diclobenzyl hexahydro-1H-pyrolo[3,4-c]pyridin-5(6H)-carboxylat hydroclorua bing nguyén

liéu ban dau thich hop.
Vi , . MS,
Tén hop chat Nguyén liéu ban dau
du m/e
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(3aR,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-
dihydrobenzo[d]oxazol-6-

carbonyl)hexahydropyrolo[3,4-c]pyrol-

(3aR,6aS)-3,5-
diclobenzyl
hexahydropyrolo|3,4-

2.01 |2(1H)-carboxyl ] 1-2(1H) 17,2
. -carboxylat c]pyrol- - .
Py (M+H)
o i ’ cl carboxylat hydroclorua
NN\ )
o=<N:©)\ % OV@\ (san pham trung gian
H H he cl
o) 1)
(E)-1-((3aR,8aS)-
6-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-
octahydropyrolo[3,4-
phenyl)-acryloyl]-octahydro-pyrolo[3,4- .
d]azepin-6(7H)-yl)-3-
d]azepin-2-carbonyl}-3H-benzooxazol-2-on 514,6
2.02 (4-(triflometoxy)-
i (M-H)
", /@/\)L% " phenyl)prop-2-en-1-on
F o X N\”/(:[J'= ° hydroclorua (san phdm
(¢}
trung gian 5)
6-[(3aR,6aR)-2-[3-[4- 1-((3aS,6aS)-
(triflometoxy)phenyl]propanoyl]- hexahydropyrolo[3,4-
1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol- |c]pyrol-2(1H)-yl1)-3-(4- 1904
2.03 |5-carbonyl]-3H-1,3-benzoxazol-2-on (triflometoxy)- ’ .
(M+H)

[0}
H
%O 3 Nm/©:>=0
F H [0}
(o]

phenyl)propan-1-on
dihydroclorua (san

pham trung gian 5.5)
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4-triflometoxy-benzyl  este  cua  axit{(3aS,6aS)-4-

(3aS,6aS)-5-(2-0x0-2,3-dihydro- (triflometoxy)benzyl

benzooxazol-6-carbonyl)-hexahydro- hexahydropyrolo(3,4- 1926
2.04 rolo[3,4-c]pyrol-2-carboxylic clpyrol-2(1H)- ’ .

pyrolo[3,4-c]py y Ipy ) (M+H)

carboxylat hydroclorua

[o}
A H H
F ?Zo /@/\o N% Y©i:>=o (san phdm trung gian
H
[0}

1.8)

Vidu3

(3aR,5s,6a8)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yloxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

0
cl A H H
\(?/\o %\O/C[ 0>=0

Hdn hop cia axit 4-((3aR,5s,6aS)-2-((3,5-diclobenzyloxy)carbonyl)octahydroxyclopenta [c]
pyrol-5-yloxy)-2-hydroxybenzoic (san phdm trung gian 12.1; 63 mg, 135 pmol), trietylamin
(13,7 mg, 135 pmol) va diphenylphosphoryl azit (37,2 mg, 135 umol) trong toluen (2 mL)
duoc gia nhiét & 110°C trong 20 gid. Sau khi bay hoi dung méi, phn can dugc tinh ché
bing céch chay sic ky (silica gel; gradien cua heptan — etyl axetat ) tao ra hop chit néu ¢ dé
muc nay (19 mg, 30%). Chét rin mau tring, MS: 463,2 (M+H)".

Vidu 3.01

(3aR,5r,6a8)-3,5-diclobenzyl 5-(2-0xo0-2,3-dihydrobenzo[d]oxazol-6-yloxy)
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

(0]
Cl OJ\N H H
o ot

-113-



21208

Hop chét néu & d& muc nay dugc tao ra tuong tu véi hop chét néu trong vi du 3 tir axit 4-
((3aR,5r,6a8)-2-((3,5-diclobenzyloxy)carbonyl)octahydroxyclopenta[c]pyrol-5-yloxy)-2-
hydroxybenzoic (san phdm trung gian 12). Chét rén mau tring, MS: 463.2 (M+H)".

Vidu4

(3a8,6aS)-3,5-diclobenzyl  5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-

? Cl
@/‘J\ H
HN N (@]
N=N H jg Cl

B6 sung N,N'-carbonyldiimidazol (20,6 mg, 127 pmol) vao dung dich cua (3,5-

c]pyrol-2(1H)-carboxylat

diclophenyl)metanol (21,4 mg, 121 pmol) trong axetonitril (5 mL) ¢ nhi¢t d6 trong phong,
sau d6 sau 3 gid bd sung trietylamin (61,3 mg, 606 pmol) va (1H-benzo[d][1,2,3]triazol-5-
y1)((3aR,6aR)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon dihydroclorua (san phdm
trung gian 2.4; 40 mg, 121 pmol) va hdn hop phan ung nay dugc gia nhiét & nhiét do héi
lru. Sau 16 gid, hdn hop phan mg dugc phan bd gitra hdn hop ciia hon hop cia etyl axetat
va dung dich nudc amoni clorua bao hoa, 16p hitu co dugc rira bang dung dich nuéc natri
hydro cacbonat bdo hoa va nudc mudi, lam kho bing magie sulfat, loc va lam bay hoi. Chay
sic ky (silica gel; gradien cta diclometan véi diclometan/metanol/dung dich nuéc amoniac
25% theo ty 1& 90:10:0,25) tao ra hop chit néu & dé muc (38 mg, 68%). Bot mau vang nhat,
MS: 460,4 (M+H)".

Céc hop chit néu dudi day dugc tao ra tuong tu véi hop chét néu trong vi du 4, thay
(1H-benzo[d][1,2,3]triazol-5-y1)((3aR,6aR)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon
dihydroclorua va (3,5-diclophenyl)metanol 1an lugt bang amin va cac tién chit ruou thich

hop.

S6 Tén hop chit Amin Rugu  |MS, m/e
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S Tén hop chét Amin Ruou  |MS, m/e
3-metansulfonyl-5-triflometyl- (3-(metyl-
benzyl este cua axit trans-5-(1H- (1H-benzotriazol-5- | sulfonyl)-5-
benzotriazol-5-carbonyl)- yl)-trans-octahydro- |(triflometyl)p
‘o octahydro-pyrolo[3,4-c]pyridin-2- pyrolo[3,4-c]pyridin-| henyl)- 552.5
' carboxylic 5-yl-metanon; metanol | (M+H)"
F 0
F Al hydroclorua (san | (CAS-RN
F ‘ ,
% N, |phém trung gian 2.1) | 1003843-94-
0=s=0 H ﬁ}_*<:j;/ﬁH 4
g )
(3aR,6aR)-3,5-diclobenzyl 5-(1H- (1H-
benzo[d][1,2,3]triazol-5- | oerzoldIl],2,3]riazo
carbonyl)hexahydropyrolo[3,4- 1-5-y)(3a8,6a5)- (3,5-diclo-
402 clpyrol-2(1H)-carboxylat hexahydropyrolo[3,4 ohenyl)- 460,5
o -c]pyrol-2(1H)- (M+H)"
Cl metanol
@)LN% i yl)metanon
N W N\[ro o | dihydroclorua (san
N= o 2 .
pham trung gian 8)
3-clo-5-metansulfonyl-benzyl este (1H- (clo-s
5 . -clo-5-
cla axit (3aS,6aS)-5-(1H- benzo[d][1,2,3]triazo |
benzotriazol-5-carbonyl)- 1-5-y1)((3aR,6aR)- (I:;ety l
sulfonyl)-
403 hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 " };)) 504,4
. _ enyl)-
carboxylic -¢]pyrol-2(1H)- phEny (M+H)"
o metanol (san
H cl yl)metanon .
NN\ ' pham trung
Q)‘\ % v@ o | dihydroclorua (san
HN o N\H/O 5 : gian 17)
N=N S "~ | phadm trung gian 2.4)
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S Tén hop chit Amin Rugu  |MS, m/e
3-clo-5-metansulfonyl-benzyl este (1H-
. : (3-clo-5-
cla axit (3aS,6aR)-5-(1H- | penzo[d][1,2,3]triazo
) (metyl-
benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aS)-
sulfonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 henyl) 504,4
4.04 . enyl)-
carboxylic -c]pyrol-2(1H)- pheny (M+H)"
o metanol (san
cl yl)metanon .
N phém trung
o | hydroclorua (san
HN o N\H/O { . gian 17)
N=N 5 "~ | pham trung gian 2.2)
3-metansulfonyl-5-triflometyl- (3-(metyl-
1H-
benzyl este cua axit (3aS,8aR)-2- ( sulfonyl)-5-
) benzo[d][1,2,3]triazo
(1H-benzotriazol-5-carbonyl)- (triflometyl)-
, 1-5-y1)((3aR,8aS)-
octahydro-pyrolo[3,4-d]azepin-6- phenyl)- 566,2
4.05 ) octahydropyrolo[3,4- .
carboxylic metanol |(M+H)
o d]azepin-2(1H)-
H o=$=0 (CAS-RN
N yl)metanon (san
" 1 F | opd 6.1) 1003843-94-
\ = H am trung gian 6.
N=N \g/ P |y g8 4)
3-clo-5-metansulfonyl-benzyl este
clia axit (32S,8aR)-2-(1H- (1H- (3-clo-5-
benzotriazol-5-carbonyl)- benzo[d](1,2,3]riazo|  (metyl-
octahydro-pyrolo[3,4-d]azepin-6- I-5-yD)((3aR,8a8)- | - sulfonyl)- 5323
4.06 carboxylic octahydropyrolo[3,4-| phenyl)- (MHH)'
o d]azepin-2(1H)- | metanol (san
Q/u\ % Cfl yDmetanon (san | phim trung
HN\N=N H N\H/O //S'Si pham trung gian 6.1)| gian 17)
o)
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Sé Tén hop chét Amin Rugu  |MS, m/e
3-metansulfonyl-5-triflometyl- (1H- (3-(mety!l-
benzyl este cua axit (3aS,6aR)-5- benzo[d][1,2,3]triazo| sulfonyl)-5-
(1H-benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aS)- | (triflometyl)-
07 hexahydro-pyrolo[3,4-c]pyrol-2- | exahydropyrolo[3,4| phenyl)- | 538,4
| carboxylic clpyrol-2(IH)- | metanol |(M+H)"
Q o=4=0 yl)metanon (CAS-RN
1 hydroclorua (san | 1003843-94-
HN NN F .
N=N \g/ ¢ F | pham trung gian 2.2) 4)
cis-3,5-diclobenzyl 5-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo
carbonyl)hexahydro-1H- I-5-yI)(cis-
pyrolo[3,4-c]pyridin-2(3H)- tetrahydro-1H- (3,5-diclo- 4745
4.08 carboxylat pyrolo[3,4-c]pyridin-| phenyl)- (M+I,{)+
* 5(6H,7H,7aH)- metanol
cl J_#H
\Q/\O % yl)metanon
Nz
¢l H N: C EH hydroclorua (san
o phim trung gian 2)
3-clo-5-metansulfonyl-benzyl este
cla axit (3a8,7aR)-5-(1H- | 111 penzotriazol-5- (3-clo-5-
benzotriazol-5-carbonyl)- y1)-trans-octahydro- (metyl-
octahydro-pyrolo[3,4-c]pyridin-2- pyrolo[3,4-c]pyridin- sulfonyl)- 518.4
4.09 - henyl)-
carboxylic 5-yl-metanon pheny) (M+H)"
o metanol (san
HN@—( ol hydroclorua (san )
Ns N . _ pham trung
N % v@\ o pham trung gian 2.1) '
4 N\H/O 4 gian 17)
0 e}
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S Tén hop chét Amin Ruou MS, m/e
trans-3,5-diclobenzyl 5-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo
carbonyl)hexahydro-1H- I-5-yl)(trans-
pyrolo[3,4-c]pyridin-2(3H)- tetrahydro-1H- (3,5-diclo- 4744
4.10 rolo[3,4-c]pyridin-| phenyl)- ’
carboxylat py [ Ipy phenyl) (M+H)+
o} 5(6H,7H,7aH)- metanol
cl M H
\Qﬂo % yl)metanon
Nz
! H \—N )‘@’EH hydroclorua (san
0 phim trung gian 2.1)
(3aR,8aS)-3,5-diclobenzyl 6-(1H- (1H-
benzo[d][1,2,3]triazol-5- | Penzold][1.2,3]triazo
carbonyl)octahydropyrolo[3,4- I-5-yD)((3aR,8a8)- (3,5-diclo-
411 d]azepin-2(1H)-carboxylat octahydropyrolo(3,4- phenyl)- 4864
0 d]azepin-6(7H)- (M-H)
cl metanol
Q)J\ "Q\ yl)metanon
HN\N N 5 N\H/O\ /dj\m hydroclorua (san
° pham trung gian 2.3)
1-(3-clo-phenyl)-xyclopropyl este (1H
) it (3aS,6aR)-5-(1H-
cua axit (3a8,6aR)-3-( benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)- 1-5-y1)((3aR 63S)- 1';3-011(;'
hexahydro- 4- ]-2- enyl)-
‘12 exahydro-pyrolof34-cJpyro hexahydropyrolo[3,4 pl Y 452,5
: ' xyclopropano
carboxylic -¢]pyrol-2(1H)- YEopTop (M+H)"
ci . [ (CAS-RN
yl)metanon
43187-67-3)
o N hydroclorua (san
COn N
0 ! o) pham trung gian 2.2)
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Sé Tén hop chét Amin Ruou MS, m/e
(bixyclo[4.1.0]hept-7-ylmetyl este (1H-
cua axit 3aS,6aR)-5-(1H- benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)- [-5-y1)((3aR,6aS)-
h bixyclo[4.1.0]
exahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 410,5
4.13 boxvl; heptan-7- .
carboxylic -c]pyrol-2(1H)- (M+H)
0 . | ylmetanol
N=N t
oJJ\N H " yl)metanon
%N hydroclorua (san
" & phdm trung gian 2.2)
. (1H-
adamantan-2-ylmety] este cua axit
(3aS,6aR)-5-(1 H-benzotriazol-5- | Penzeld](1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- I-5-yD)((3aR,6a8)- - |2-adamantan-
414 ¢]pyrol-2-carboxylic hexahydropyrolo[3,4| metanol 450,5
o ~c]pyrol-2(1H)- (CAS-RN |(M+H)"
Q)LN% Q yDmetanon | 22635-61-6)
HN N_ O 3
- H N hﬂydroclorua (san
° pham trung gian 2.2)
1-flo-xyclohexylmety! este cua (1H-
axit (3aS,6aR)-5-(1H-benzotriazol-| PezeldlL 23 wazo ) | o o)
5-carbonyl)-hexahydro-pyrolo[3,4- I-5-yD((3aR.6a8)- hexyl)-
415 c]pyrol-2-carboxylic hexahydropyrolo[3,4 etano] 414,4
-c]pyrol-2(1H)- (M-H)"
Py (CAS-RN
yl)metanon

]

H
HN N._O
SHNAS e

hydroclorua (san

pham trung gian 2.2)

117169-30-9)
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S6 Tén hop chét Amin Ruou  |MS, m/e
2-adamantan-2-yl-etyl este cla axit (1H-
(3aS,6aR)-5-(1H-benzotriazol-5- |PenzoldilL.z3ltmazo) ) )
carbonyl)-hexahydro-pyrolo[3,4- I-5-yD)((32R,6aS)- adamantyl)-
. hexahydropyrolo[3,4 464,5
4.16 c]pyrol-2-carboxylic etanol (CAS- .
-c]pyrol-2(1H)- (M+H)
1T . Py NR 39555-
r\% yl)metanon 28-7)
HN N_ O 3 i
- H g v@ hvydroclorua (san
© pham trung gian 2.2)
2-adamantan- 1-yl-etyl este cua axit (1H-
(3aS,6aR)-5-(1H-benzotriazol-5- | Penzold](1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- I-5-y1)((32R,6aS)- -
i 17 ¢]pyrol-2-carboxylic hexahydropyrolo[3,4 s damantantan 464,5
0 -cJpyrol-2(1H)- | (M+H)"
0
Q)‘\ N% yl)metanon
"N H N\H/OV\@ hydroclorua (san
0 .
phém trung gian 2.2)
adamantan-1-ylmetyl este cua axit (1H-
(3a8,6aR)-5-(1H-benzotriazol-5- | 20Ld]l1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- 1-3-yD)((3aR.6a5)-
118 clpyrol-2-carboxylic hexahydropyrolo[3,4 | 1-adamantan-| 450,5
-c]pyrol-2(1H)- metanol  |(M+H)"

(o]
H
Q '%
WY

yl)metanon
hydroclorua (san

phdm trung gian 2.2)
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SH Tén hop chét Amin Rugu  [MS, m/e
xyclohexylmetyl este cua axit (1H-
(3a8,6aR)-5-(1H-benzotriazol-5- | Penzold]l1,2.3]triazo
carbonyl)-hexahydro-pyrolo[3,4- I-5-yI)((3aR,6a8)-
419 ¢]pyrol-2-carboxylic hexahydropyrolo[3,4| xyclohexyl- | 398,5
0 -c]pyrol-2(1H)- metanol | (M+H)"
Q)Lr% yl)metanon
HN N OQ :
- H e %ydrocknua(san
° pham trung gian 2.2)
3-(2,2,2-triflo-1-metoxy-etyl)-
(1H-
benzyl este cia axit cis-5-(1H- , (3-(2,2,2-
benzo[d][1,2,3]triazo _
benzotriazol-5-carbonyl)- triflo-1-
1-5-y1)((3aR,6aS)-
hexahydro-pyrolo[3,4- 1-2- metoxy-
xahydro-pyrolo[3,4-clpyro hexahydropyrolo[3,4 504,5
4.20 carboxylic etyl)phenyl)- .
-c]pyrol-2(1H)- (M+H)
e Fo metanol (san
Q o yl)metanon ,
N F pham trung
t::z:? hydroclorua (san an 19)
NN O . gian
HN‘N=N H \g/ pham trung gian 2.2)
3-(2,2,2-triflo-1-hydroxy-etyl)- (1H
benzyl este cla axit cis-5-(1H- . .
benzo[d][1,2,3]triazo|2,2,2-triflo-1-
benzotriazol-5-carbonyl)-
1-5-yD)((3aR,6aS)- | (3-(hydroxy-
hexahydro-pyrolo[3,4-c]pyrol-2-
hexahydropyrolo[3,4| metyl)- 490,5
4.21 carboxylic s
- -c]pyrol-2(1H)-  |phenyl)etanol | (M+H)
0 y FF OH yl)metanon (san phim
Q)J\'\% hydroclorua (san |trung gian 18)
HN 3 N_ O 2 .
N=N H \([)]/ pham trung gian 2.2)
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Sé Tén hop chét Amin Rugu  [MS, m/e
(3aR,6a8)-2-xyclohexyletyl 5-(1H- (1H-
benzo[d][1,2,3]triazol-5- |penzold][1,2,3]triazo
carbonyl)hexahydropyrolo[3,4- I-5-yD)((3aR,6a8)-
120 cIpyrol-2(1H)-carboxylat hexahydropyrolo[3,4 |2-xyclohexyl-| 412,5
-c]pyrol-2(1H)- etanol  [(M+H)"
Q)L % yl)metanon
hydroclorua (san
phém trung gian 2.2)
3-flo-5-triflometoxy-benzyl este (1H-
cta axit (3aS,6aR)-5-(1H- benzo[d][1,2,3]triazo 3-flo
benzotriazol-5-carbonyl)- 1-5-y1)((3aR,6aS)- (3-flo-5-
(triflo-
493 hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 : 494,4
. . metoxy )-
carboxylic -c]pyrol-2(1H)- 7 sy
o phenyl)-
F yl)metanon
r% v@\ i , metanol
n y er o ) F hﬂydroclorua (san
N=N 5 F | phdm trung gian 2.2)
(1H-
(3aR,6aS)-3-clo-5-xyanobenzyl 5- 3-clo-5-
b d][1,2,3]tri
(IH-benzo[d][1,23Jiriazol-5- | o zoldlth2omazo)
1-5-y1)((3aR,6aS)-
carbonyl)hexahydropyrolo[3,4- metyl)-
hexahydropyrolo[3,4 451,4
4.24 c]pyrol-2(1H)-carboxylat ]y lp;_l(lH)[ benzonitril (M)’
-c]pyrol- - +
1 . c P (CAS-RN
NN\ yl)metanon
" L\ 6 ) 1021871-35-
\ H jc])/ Ny hydroclorua (san D

pham trung gian 2.2)
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S6 Tén hop chét Amin Ruou  |MS, m/e
3-triflometoxy-benzy! este cua axit (1H-
(3a8,6aR)-5-(1H-benzotriazol-5- |benzold][1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- I-5-yl)((3aR,6aS)- | (3-(triflo-
425 c]pyrol-2-carboxylic hexahydropyrolo[3,4| metoxy)- 476,4
Foo. -c]pyrol-2(1H)- phenyl)- |(M+H)"
0 X
NS F yl)metanon metanol
HNN=N %l\n/ov@ hydroclorua (san
© pham trung gian 2.2)
1H-
3-flo-5-triflometyl-benzyl este cua (
b d][1,2,3]tri
axit (3aS,6aR)-5-(1H-benzotriazol- enzold]] Jiriazo
1-5-y1)((3aR,6aS)- 3-flo-5-
5-carbonyl)-hexahydro-pyrolo[3,4- yD(B3aR6a5) (3-flo
hexahyd lo[3,4 | (trifl )-| 478,5
4.26 c]pyrol-2-carboxylic exahydropyrolof3,4  (triflometyl)
o -c]pyrol-2(1H)- phenyl)-  [(M+H)"
F
Q)L,% V@y yl)metanon metanol
HN N._O F \
- H I A hqydroclorua (sén
pham trung gian 2.2)
3-clo-5-triflometoxy-benzyl este (1H-
cua axit (3aS,6aR)-5-(1H- benzo[d][1,2,3]triazo rcloss
benzotriazol-5-carbonyl)- 1-5-yI)((3aR,6aS)- (3-clo-5-
triflo-
e hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 ( : 510,4
. ) metoxy )-
carboxylic -c]pyrol-2(1H)- Y (M+H)"
o phenyl)-
cl yl)metanon
N metanol
HNQ)\ %j Ov@\ F><F hydroclorua (sén
N=N " \g/ o ¥ phim trung gian 2.2)
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S6 Tén hop chét Amin Rugu  |MS, m/e
4-flo-3-triflometoxy-benzyl este (1H-
’ : -5-(1H- (4-flo-3-
cua axit (3aS,6aR)-5-(1H benzo[d][1,2,3]triazo i
i -5- - tritlo-
benzotriazol-5-carbonyl) 1-5-yl)(trans- |
- - -2- metoxy )-
. hexahydro-pyrolo[3,4-c]pyrol-2 hexahydropyrolo[3,4 ) }l’) 494.5
. ; enyl)- .
carboxylic cpyrol2(H)- | T (M+H)
FoOF metanol
Q OX yl)metanon
NS F (CAS-RN
% hydroclorua (san
HN N._©O . . 86256-18-0)
N=N H \g/ pham trung gian 2.2)
(3aR,6aS)-3-xyano-5-flobenzyl 5- (1H- 3-flo-5-
(1H-benzo[d][1,2,3]triazol-5- | Penzold][1,2,3]triazo (hydroxy-
carbonyl)hexahydropyrolo[3,4- I-5-yl)(trans- metyl)-
4
4.2 ¢]pyrol-2(1H)-carboxylat hexahydropyrolo[3,4 benzonitril 435,
-c]pyrol-2(1H)- M+H)"
9 0 Y ) (CAS-RN (
NS yl)metanon
\%\ hvdroc] ( 1021871-34-
HN SN_N._O roclorua (san
=N H \Iof F ’y 0)
pham trung gian 2.2)
(1H-
(3aR,6aS)-3-clo-5-metoxybenzyl
. benzo[d][1,2,3]triazo| (3-clo-5-
5-(1H-benzo[d][1,2,3]triazol-5-
1-5-y1)(trans- toxy-
carbonyl)hexahydropyrolo[3,4- yl)(trans metoRy
hexahyd lo[3,4 henyl)- 456,5
4.30 c]pyrol-2(1H)-carboxylat exahydropyrolo] phenyl)
o -c]pyrol-2(1H)- metanol |(M+H)"
cl
@AN% v@ yl)metanon (CAS-RN
HN‘N=N W N\g/o o~ | hydroclorua (sén | 82477-68-7)

pham trung gian 2.2)
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I
Cl
l (0] N N
H N\
N\IN,N
Cl H H
(@]

trifloaxetat (san

phdm trung gian 4)

SH Tén hop chét Amin Rugu MS, m/e
(1S,4R)-3-metyl-
1H-
bixyclo[2.2.1]hept-2-ylmetyl este (IH
cia axit (3aS,6aR)-5-(1H- | enzeldill.2.3]miazo
benzotriazol-5-carbonyl)- 1-5-yl)(trans- 2-norbornan-
4
431 | hexahydro-pyrolo[3,4-c]pyrol-2- hexahydropyrolo[3,4| metanol 23,2
- - - - +H)"
carboxylic c]pyrol-2(1H) (CAS-RN |(Mt+H)
o yl)metanon 6968-75-8)
Q)\% hydroclorua (san
HN\N:N H NIO Y phim trung gian 2.2)
(1R,4S)-1-bixyclo[2.2.1]hept-2- (1H-
ylmetyl este cua axit (3aS,6aR)-5- benzo[d][1,2,3]triazo
(1H-benzotriazol-5-carbonyl)- 1-5-yl)(trans- (1R, 4S)-
112 hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 |bixyclo[2.2.1]| 410,2
. carboxylic -cJpyrol-2(1H)- heptan-2- |[(M+H)"
i H H yl)metanon ylmetanol
N N
Q)‘\ % \@ hydroclorua (san
HN H N\n/o : .
N=N S H  |pham trung gian 2.2)
3,5-diclo-benzyl este cla axit
(3aR,5s,6aS)-N-
(3aR,58,6aS)-5-[(3H-
_ ((1H-1,2,3-triazol-4-
[1,2,3]triazol-4-ylmetyl)-
1 Doctahydro- | (3,5-diclo-
carbamoyl]-hexahydro- yDmetyljoctahydro- | ( 150 438 4
4.33 ] t 1- henyl)-
xyclopenta[c]pyrol-2-carboxylic xyclopentalc]pyro phenyl) (M+H)"
5-carboxamit 2,2,2- metanol
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SH Tén hop chét Amin Rugu MS, m/e
3-clo-5-metansulfonyl-benzyl este (6,7-dihydro-1H-
ciia axit (32S,6aS)-5-(1,4,6,7- | L33 ltriazolof4,5- | (3-clo-5-
idin-5(4H)- 1-
tetrahydro-[1.2,3]triazolo[4,5- | C1PYFidin-3(4H) (mety
1 R,6aR)- 1t -
¢]pyridin-5-carbonyl)-hexahydro- yD((3aR,6aR) sulfonyl) 509,5
4.34 h ] 1)-
pyrolo[3,4-c]pyrol-2-carboxylic exahydropyrolo[3,4 | phenyl) (M+H)*
o -c]pyrol-2(1H)- | metanol (san
PR . cl i
Q h% yl)metanon pham trung
N N (0] //O 5 .
HN\N=N H \g/ d;\ h?/drocloma (sén gian 17)
pham trung gian 25)
3,5-diclo-benzyl este clia axit (3aR,6a8S)-N-((1H-
(3aS,6aR)-5-[(1H-[1,2,3]triazol-4- 1,2,3-triazol-4-
ylmetyl)-carbamoyl]-hexahydro- | yl)metyl)hexahydro- | (3,5-diclo- 4403
4.35 | pyrolo[3,4-c]pyrol-2-carboxylic | pyrolo[3,4-c]pyrol- | phenyl)- ™ I"I)+
+
el Oj)\N " } 2(1H)-carboxamit metanol
N . 5
\Q/\ %N\n/ﬂ \IN"N 2,2,72-tr1ﬂoaxetat (san
cl o pham trung gian 20)
: o (1H-
4-triflometoxy-benzyl este cua axit
b d][1,2,3]tri
(3aS,6aS)-5-(1H-benzotriazol-5- enzold][ Jriazo
1-5-y1)((3aR,6aR)- 4-(triflo-
carbonyl)-hexahydro-pyrolo[3,4- yD(BaR,6aR) (4-(riflo
h 4 -
436 c]pyrol-2-carboxylic hexahydropyrolo|3, metoxy) 476,5
o -c]pyrol-2(1H)- phenyl)- [(M+H)"
Q)Lr\% o% yl)metanon metanol
F
HN\N:N H Njgo\/@/ F dihydroclorua (san
phim trung gian 2.4)
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S Tén hop chét Amin Rugu  |MS, m/e
4-xyano-benzyl este cua axit (1H-
(3aS,6a8)-5-(1H-benzotriazol-5- | PenZold](1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- I-5-y((32R,6aR )- 4-(hydroxy-
437 c]pyrol-2-carboxylic hexahydropyrolo[3,4 metyl)- 415,5
o -c]pyrol-2(1H)- . [(M-H)
H benzonitril
Q)Ln% \/@K//N yl)metanon
N o : ,
HN\NzN H \g, d1}1ydroclorua (sén
pham trung gian 2.4)
4-(1,1,2,2-tetraflo-etoxy)-benzyl (1H-
” . (4'(1713252'
este cua axit (3aS,6aS)-5-(1H-  |benzo[d][1,2,3]triazo
] tetraflo-
benzotriazol-5-carbonyl)- 1-5-yI)((3aR,6aR)-
etoxy)-
438 hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 heny) 508,4
: enyl)-
carboxylic -¢]pyrol-2(1H)- pReny (M+H)"
o N metanol
F yl)metanon
N F (CAS-RN
Q)L N\%\ VQ/OQZ: dihydroclorua (san
N H N0 . 773868-39-6)
N= 0 pham trung gian 2.4)
4-diflometoxy-3-flo-benzyl este (1H-
s (4-(diflo-
cla axit (3aS,6aS)-5-(1H- benzo[d][1,2,3]triazo
_ metoxy)-3-
benzotriazol-5-carbonyl)- I-5-yI)((3aR,6aR)-
flophenyl)-
hexahydro-pyrolo[3,4-c]pyrol-2- |hexahydropyrolo[3,4 476,4
4.39 carboxylic : L2(1H) metanol (M+H)*
-c|pyrol- - +
Py (CAS-RN
f F yl)metanon
NS oO_F 1242252-59-
% Y | dihydroclorua (san
HN\ H N\IrO F . O)
N=N o pham trung gian 2.4)
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) Tén hop chit Amin Rugu MS, m/e
: 1H-[1,2,3]tri-
3-flo-4-triflometoxy-benzyl este (1H-[1,2,3]uri
4,5- idin- -flo-4-
clia axit (3a8,6a8)-5-(1H- | 22010l blpyridin- | (3-flo
-yl R,6aR)- triflo-
[1.2.3]triazolo[4.5-blpyridin-s- | - YD(GaR-6aR) (triflo
carbonyl)-hexahydro-pyrolo[3,4- hexa- metoxy)- 4953
4.40 lo[3,4- henyl)-
c]pyrol-2-carboxylic hydropyrolol3, phenyl) (M+H)"
o c]pyrol-2(1H)- metanol
F
D)ku\%“ f o 7{ yl)metanon (CAS-RN
=N F
"N H "\g° F hydroclorua (san |886498-99-3)
pham trung gian 2.6)
. . (1H-
4-diflometoxy-benzyl este cua axit
b d][1,2,3]tri 4-(diflo-
(388, 6a8)-5-(1H-benzotriazol-s- | ezold]l1,2:3]triazo) - (4-(difle
1-5-yl R,6aR)- -
carbonyl)-hexahydro-pyrolo[3,4- S-yD((3aR.6aR) metoxy)
hexahyd lo[3,4 henyl)- 458,6
4.41 ¢]pyrol-2-carboxylic exahydropyrolo(3, phenyl) >
o -c]pyrol-2(1H)- metanol | (M+H)"
Q)L% OYF yl)metanon (CAS-RN
WA "\Ior°v© F | dihydroclorua (sin |170924-50-2)
pham trung gian 2.4)
1H-[1,2,3]tri-
4-triflometoxy-benzyl este cua axit (1H-{1,2,3]tr
l ) .
(3aS,68)-5-(1H- azolo[4,5-b]pyridin
5-y1)((3aR,6aR)-
[1,2,3]triazolo[4,5-b]pyridin-5- yD(GaR.6aRy | wiflo-
hexa-
carbonyl)-hexahydro-pyrolo[3,4- exa metoxy)- 477,6
4.42 . hydropyrolo[3,4- .
c]pyrol-2-carboxylic phenyl)- | (M+H)
c]pyrol-2(1H)-
? metanol
N o fF yl)metanon
A sVSers
"N H "\g/° F hydroclorua (san
phim trung gian 2.6)

-128-



21208

Sb Tén hop chit Amin Rugu  |[MS, m/e
3-flo-4-triflometoxy-benzyl este (1H-
, : (3-flo-4-
clia axit (3aS,6aS)-5-(1H- benzo[d][1,2,3]triazo
i (triflo-
benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aR)-
metoxy)-
a3 hexahydro-pyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4 henyl) 494 4
. , enyl)-
carboxylic pyrol2(1H)- | D | (M)
metanol
0 F yl)metanon
NS o f (CAS-RN
\%\ fr dihydroclorua (san
HN H "\n/° , ' 886498-99-3)
N=N 0 pham trung gian 2.4)
4-(2,2,2-triflo-etoxy)-benzyl este (1H-
o (4-(2,2,2-
cua axit (3aS,6aS)-5-(1H- benzo[d][1,2,3]triazo
. trifloetoxy)-
benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aR)- henyl)
enyl)-
hexahydro-pyrolo[3,4-c]pyrol-2- |hexahydropyrolof3,4 P 490,4
444 boxyli ] 1-2(1H) metanol (M+H)"
carboxylic -clpyrol- - +
Py (CAS-RN
L "\ F yhmetanon 1020949-12
Q)L N\%\ \/QO\)(F dihydroclorua (san
HN H ero , 5)
N=N o pham trung gian 2.4)
5-triflometoxy-pyridin-2-ylmetyl (1H-
este cua axit (3aS,6aS)-5-(1H-  |benzo[d][1,2,3]triazo| (5-(triflo-
benzotriazol-5-carbonyl)- [-5-y1)((3aR,6aR)- metoxy)-
445 hexahydro-pyrolo[3,4-c]pyrol-2- |hexahydropyrolo[3,4| pyridin-2- | 477,4
' carboxylic -c]pyrol-2(1H)- | ylmetanol |(M+H)"
9 " i yl)metanon (CAS-RN
N PN . ,
HN‘Q)‘\ %Yoﬁ PQF dihydroclorua (san | 31181-85-8)
N=N
0

pham trung gian 2.4)
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SH Tén hop chit Amin Ruou MS, m/e
4-xyano-2-isopropyl-benzyl este ((3aR,6aR)-
clia axit (3a5.6a8)-5-((R)-4,5,6,7- [ nexamydropyrolol3.4| 0 -
tetrahydro- 1 H-benzotriazol-5- -clpyrol-2(1H)- metyl)-3-
carbonyl)-hexahydro-pyrolo[3,4- YD(R)-4,5,6,7- isopropyl- | 463,5
4.46 . tetrahydro-1H-
c]pyrol-2-carboxylic benzonitril |(M+H)"
benzo[d][1,2,3]triazo ,
j\ (san pham
0" NS H 1-5-yl)metanon _
\%\ OI N trung gian 41)
NZ N "\n\«-' N | hydroclorua (san
° phim trung gian 2.5)
4-xyano-2-isopropyl-5-metyl- ((3aR,6aR)-
benzyl este ciia axit (325,6a8)-5- | hexahydropyrolo[3,4 4-(hydroxy-
(R)4,5.6T-tetrahydro-1H- | _cppyrola(iEy. | o
benzotriazol-5-carbonyl)- yD((R)-4,5,6,7- 1soprop);l-2- 77 s
4.47 | hexahydro-pyrolo[3,4-c]pyrol-2- tetrahydro-1H- mety.- . ’ .
carboxylic benzo[d][1,2,3]triazo l:eflzor::rll (MFH)
san pham
j\ | I-5-yl)metanon P '
0" N H trung gian
% OI 'w | hydroclorua (san
N// H\‘ N\n\\“" N i . 41.1 )
) pham trung gian 2.5)
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S Tén hop chit Amin Rugu  |MS, m/e
3aR,6aR)-
2-flo-4-triflometoxy-benzyl este ((3aR.6aR) (2-flo-4-
hexahyd lo[3,4
ciia axit (328,6a8)-5-(R)-4,5,6,7- | anydropyrolo] (triflo-
- 1-2(1H)-
tetrahydro-1H-benzotriazol-5- clpyrol-2(1H) metoxy)-
((R)-4,5,6,7-
carbonyl)-hexahydro-pyrolo[3,4- yDIR) phenyl)- 498 4
4.48 ) tetrahydro-1H- .
c]pyrol-2-carboxylic metanol  |(M+H)
benzo[d][1,2,3]triazo
i Y ’ -5y Dmet (CAS-RN
0" N -5-yl)metanon
F»fom %‘ _C[";,. ’ [ 1240257-07-
F HOy N hydroclorua (san N
0 .
pham trung gian 2.5)
2-flo-4-triflometoxy-benzyl este (1H- (2-flo-4-
cla axit (3aS,6aS)-5-(1H- benzo[d][1,2,3]triazo|  (triflo-
benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aR)- metoxy)-
449 hexahydro-pyrolo[3,4-c]pyrol-2- |hexahydropyrolo[3,4| phenyl)- | 494,6
' carboxylic -c]pyrol-2(1H)- metanol | (M+H)"
9 y ] yl)metanon (CAS-RN
N\ F o
N Q)L g} o, JOU 7| dinydroclorua (sin | 1240257-07-
N=N " \'J phim trung gian 2.4) 1)
4 . (1H-
-xyano-2-etoxy-benzyl este cua 3-etoxy-4-
. . benzo[d][1,2,3]triazo
axit (3aS,6aS)-5-(1H-benzotriazol- (hydroxy-
5-carbonyl)-hexahydro-pyrolo[3,4- I-5-yl)((3aR,6aR)- metyl)-
450 ¢]pyrol-2-carboxylic hexahydropyrolo[3,4 benzonitril 459,6
-c]pyrol-2(1H)- ) (M+H)"
i . - P (san phém
Q)\N 0 AN yl)metanon _
sslisauP
HN H N\n,o dihydroclorua (san
N=N o R _ 41.2)
pham trung gian 2.4)
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Sb Tén hop chét Amin Rugu MS, m/e
3aR,6aR)-
3-flo-4-triflometoxy-benzyl este ((3aR.6aR)
hexahyd lo[3,4| (3-flo-4-
clia axit (325,6a5)-5-(R)-4.5.6,7- | XAy dropyrolo] (3-flo
- 1-2(1H)- triflo-
tetrahydro- 1H-benzotriazol-5- clpyrol-2(1H) (triflo
)((R)-4,5,6,7- toxy)-
carbonyl)-hexahydro-pyrolo[3,4- yDR) metoxy) 4964
4.51 tetrahydro-1H- henyl)-
c]pyrol-2-carboxylic Siraly (o phenyl) (M-H)
o benzo[d][1,2,3]triazo| metanol
. %F /Q/\OJ\% ﬂ‘ 1-5-yl)metanon (CAS-RN
N
F o I n "my[::l:ﬁ' hydroclorua (san |886498-99-3)
0 .
pham trung gian 2.5)
4-xyano-2-isopropyl-benzyl este (1H-
cia axit (3a8,6a8)-5-(1H-  |yenz0[d][1,2,3]triazo| 4-(hydroxy-
benzotriazol-5-carbonyl)- 1-5-y1)((3aR,6aR)- metyl)-3-
452 hexahydro-pyrolo[3,4-c]pyrol-2- hexahydropyrolo[3,4| isopropyl- | 459,5
' carboxylic _c]pyrol-2(1H)- | benzonitril |(M+H)"
o . 2
S N yl)metanon (san pham
% dihydroclorua (san [trung gian 41)
HN H ero .
N=N o pham trung gian 2.4)
4-xyano-2-isopropyl-5-metyl- (1H-
benzy! este cua axit (3a8,6aS)-5- | penzo[d][1,2,3]triazo 4-(hydroxy-
(1H-benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aR)- metyl)-3-
i 1-2-
hexahydro-pyrolo{3,4-c]pyrol-2- hexahydropyrolo[3,4 1SOPIOPY 473,5
4.53 . metylbenzo-
carboxylic -c]pyrol-2(1H)- v (M+H)"
o nitril (san
H N yl)metanon ]
N\ Z pham trung
Q)L % i&@\/ dihydroclorua (san _
HN WO X _ gian 41.1)
N=N o pham trung gian 2.4)
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Tén hop chét

4.54

c]pyrol-2-carboxylic

N=N

4-triflometoxy-benzyl este cla axit
(3a8,6aS)-5-(1,4,6,7-tetrahydro-

[1,2,3]triazolo[4,5-c]pyridin-5-
carbonyl)-hexahydro-pyrolo[3,4-

(o]
NN
H'{Q %YK/@/()’?ZF
(o]

4.55

(3aR,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-carboxylic

o

NS 074':
HN % 0\/© Fr
=N H I

4-triflometoxy-benzyl este cua axit

4.56

2-flo-4-triflometyl-benzyl este cua
axit (3aS,6aS)-5-(1H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-carboxylic

i F
H
NN\s F F
N__O F
HN

Amin Ruou MS, m/e
(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-
c]pyridin-5(4H)- (4-(triflo-
yD)((3aR,6aR)-
hexahydropyrolo[3,4 metoxy)- 481’6+
phenyl)- |(M+H)
-c]pyrol-2(1H)-
yl)metanon metanol
hydroclorua (san
phim trung gian 25)
(1H-
benzo[d][1,2,3]triazo
1-5-y1)((3aS,6aS)- (4-(triflo-
hexahydropyrolo[3,4| metoxy)- 476,4
-c]pyrol-2(1H)- phenyl)- |(M+H)"
yl)metanon metanol
dihydroclorua (san
phim trung gian 8)
(1H-
benzo[d][1,2,3]triazo
I-5-y1)((3aR,6aR)- (2-flo-4-
hexahydropyrolo[3,4 | (triflometyl)- | 478,4
~c]pyrol-2(1H)- phenyl)- |[(M+H)"
yl)metanon metanol
dihydroclorua (san
phdm trung gian 2.4)
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S6 Tén hop chit Amin Ruou  |[MS, m/e
. e (1H-
4-triflometyl-benzyl este cua axit
(3a8.6aS)-5-(1H-benzotriazol-5- |Penzoldl[1.2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- 1-5-yD)((3aR,6aR)- | (4-(triflo-
57 ¢]pyrol-2-carboxylic hexahydropyrolo[3,4| metyl)- 460,5
o -c]pyrol-2(1H)- phenyl)- |(M+H)"
Q)LN\%H\ \/@F)(F yl)metanon metanol
F
HN‘N=N H N\[go dihydroclorua (san
pham trung gian 2.4)
3aR,6aR)-
4-triflometoxy-benzyl este cla axit ((3aR.6aR)
hexahyd lo[3,4
(325.,6a8)-5-(R)-4,5.6,7- | exanydropyrolol
- 1-2(1H)-
tetrahydro-1H-benzotriazol-5- clpyrol-2(1H) (4-(triflo-
yl)((R)'47576,7'
carbonyl)-hexahydro-pyrolo[3,4- metoxy)- 480,5
4.58 ) tetrahydro-1H- .
c]pyrol-2-carboxylic phenyl)- |(M+H)
benzo[d][1,2,3]triazo
?,\ y i L0l metanol
N o s -J- t
N EO % 0 v yl)metanon
H N °v© F hydrocl ;
H H e ydroclorua (san
0 .
pham trung gian 2.5)
4-triflometyl-benzyl este cua axit ((3aR.6aR)-
(3a8,6aS)-5-((R)-4,5,6,7- hexahydropyrolo[3,4
tetrahydro- 1 H-benzotriazol-5- -clpyrol-2(1H)- (4~(triflo-
carbonyl)-hexahydro-pyrolo[3,4- YD(R)-4,5.6,7- metyl)- 464.5
4.59 . tetrahydro-1H- .
c]pyrol-2-carboxylic phenyl)-  |[(M+H)
o benzo[d][1,2,3]triazo
I H metanol
|=>(©/\° N% N I-5-yl)metanon
P W N\IT\\\-‘OIN"N hydroclorua (san
° phim trung gian 2.5)
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SH Tén hop chit Amin Rugu  [MS, m/e
3-clo-5-metansulfonyl-benzyl este ((3aR,6aR)-
ciia axit (3aS,6aS)-5-(R)-4,5,6,7- hexahydropyrolo[3,4| (3-clo-3-
tetrahydro-1H-benzotriazol-5- -clpyrol-2(1H)- (metyl-
carbonyl)-hexahydro-pyrolo[3,4- yDUR)-4,5.6,7- sulfonyl)- 508,4
4.60 c]pyrol-2-carboxylic tetrahydro-1H- phenyl)- (M+H)"
o benzo[d][1,2,3]triazo | metanol (san
| cl .
NNDL\N\%H\ l I-5-yl)metanon pham trung
N H "\n/° ,,s’i hydroclorua (san gian 17)
o .
© phdm trung gian 2.5)
4-xyano-2-metansulfonyl-benzyl (1H-
. 4-
este cua axit (3aS,6aS)-5-(1H- benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)- [-5-y1)((3aR,6aR)- (hydroxymety
1)-3-
hexahydro-pyrolo[3,4-c]pyrol-2- hexahydropyrolo[3,4 ) 4932
4.61 boxVli (metylsulfony ~
carboxylic -c]pyrol-2(1H)— o (M-H)
o )benzonitril
0 yl)metanon ,
N R N (san pham
% o\'/\©/ dihydroclorua (san _
HN H N\n,o ) _ trung gian 48)
N=N o pham trung gian 2.4)
4-xyano-2-etoxy-5-flo-benzyl este (1H-
cua axit (3a8,6a8)-5-(1H- benzo[d][1,2,3]triazo |5-etoxy-2-flo-
benzotriazol-5-carbonyl)- I-5-y1)((3aR,6aR)- | 4-(hydroxy-
. hexahydro-pyrolo[3,4-c]pyrol-2- hexahydropyrolo[3,4 metyl)- 4713
.62 ,
carboxylic -clpyrol-2(1H)- | benzonitril |(M-H)
2 y yl)metanon (san phim
N\ o AN
Q/K % ;(j( dihydroclorua (san (trung gian 49)
HN H NN © Fol s
N=N o pham trung gian 2.4)
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Sb Tén hop chét Amin Ruou MS, m/e
4-triflometoxy-benzyleste cua axit Axit 4-
3a8S,6aS)-4-
(3aS,6aS)-5-(4-metoxy-1 H- (3aS.6a5) metoxy- 1H-
ifl 1
benzotriazol-5-carbonyl)- (triflometoxy)benzy benzo[d]-
hexahydropyrolo|[3,4
hexahydro-pyrolo[3,4-c]pyrol-2- ydropyrolo] [1,2,3]triazol-| 504,3
4.63 : -c]pyrol-2(1H)-
carboxylic 5-carboxylic |(M-H)"
carboxylat ,
? (san pham
NS o_f | hydroclorua (san .
HN ° % °\/©/ "%F hé ian 1.8) rung glan
\ am trung gian 1.
L P && 45.1)
4-xyano-2-xyclobutoxy-benzyl (1H
1a axit (3aS,6aS)-5-(1H- 3-
este cua axit (3aS,6aS)-5-(1H benzo[d][1,2.3]triazo
benzotriazol-5-carbonyl)- 1-5-y1)((32R 62R)- );yc(::lot;utoxy-
hexahydro- lo[3,4- -2- -(hydroxy-
164 exahydro-pyrolo[3.4-clpyrol hexahydropyrolo[3,4 Y N Y 487,3
, i metyl)- N
carboxylic _c]pyrol-2(1H)- T (M+H)
benzonitril
o <> yl)metanon \
N 0 N (sdn pham
- dihydroclorua (san _
HN N__O , trung gian 46)
N=N H \lcl)’ pham trung gian 2.4)
4-xyano-2-isopropoxy-benzyl este (H
cua axit (3aS,6aS)-5-(1H- 4-(hydroxy-
' benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)- metyl)-3-
I-5-y1)((3aR,6aR)-
hexahydro-pyrolo[3,4-c]pyrol-2- isopropoxy-
_ hexahydropyrolo[3,4 475,3
4.65 carboxylic benzonitril s
-c]pyrol-2(1H)- , (M+H)
o N=N (san pham
O/U\N H NH yl)metanon .
/Cf % Y@ hodroo] 5 trung gian
= o] KON ihydroclorua (san
N v 46.1)
° pham trung gian 2.4)
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Sb Tén hop chét Amin Ruou MS, m/e
4-xyano-2-(2,2,2-triflo-etoxy)- (1H- 4-(hydroxy-
benzyl este cla axit (3aS,6aS)-5- benzo[d][1.2,3]triazo| metyl)-3-
(1H-benzotriazol-5-carbonyl)- |-5y1)((3aR.6aR)- | (2,2,2-triflo-
hexahydro-pyrolof3,4-clpyrol-2- hexahydropyrolo[3,4| etoxy)- 515,3
4.66 carboxylic i .
-c]pyrol-2(1H)- benzonitril {(M+H)
) ;(F yl)metanon (san phdm
Q)L’% \Ojij,///N dihydroclorua (san | trung gian
HN‘N=N H N\g/o phdm trung gian 2.4) 47.1)
4-clo-2-etoxy-S-flo-benzyl este cua (18-
axit (3aS,6aS)-5-(1H-benzotriazol- |benzo[d][1,2,3]triazo| (4-clo-2-
5-carbonyl)-hexahydro-pyrolo[3,4-| 1-5-yl)((3aR,6aR)- etoxy-5-
c]pyrol-2-carboxylic hexahydropyrolo[3,4 | flophenyl) | 488,2
67 0 ) - -c]pyrol-2(1H)- | metanol (san | (M+H)"
Q/‘L% Dij[c' yl)metanon phim trung
HN‘N=N H N\(r)l’o F | dihydroclorua (san gian 47)
pham trung gian 2.4)
Vidus

(3aR,5r,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-ylamino)

hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

o)
cl O/U\N H H
SO0
Cl H N °

Natri triaxetoxybohydrua (121 mg, 556 pmol,) duoc bd sung & nhiét d6 trong phong vao

dung dich cua (3aR,6aS)-3,5-diclobenzyl 5-oxohexahydroxyclopenta[c]pyrol-2(1H)-
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carboxylat (san pham trung gian 13; 128 mg, 371 pmol), 6-aminobenzo[d]oxazol-2(3H)-on
(CAS-RN 22876-17-1; 57,3 mg, 371 pmol) va axit axetic (134 mg, 2.22 mmol) trong 1,2-
dicloetan (2,5 mL), sau d6 sau 16 gid mot phén khac nira ca natri triaxetoxybohydrua (39,3
mg, 185 pmol) dugc b sung. Sau 16 gid nita, hdn hop phan ng dugc phan bé giita hon hop
ctia hon hop cua etyl axetat va dung dich nudc natri hydro cacbonat bdo hoa. Lop hiru co
duoc rira bing nuéc mubi, lam kho bing magie sulfat, loc va lam bay hoi. Chay sic ky
(silica gel; diclometan véi diclometan/metanol/dung dich nuéc amoniac 25% theo ty 1€
95:5:0,25), sau do la chay séc ky HPLC (Reprosil Chiral-NR, heptan/etanol 3:2) tao ra hop
chit néu & dé muc (70 mg, 41%). Chéit rdn mau tring, MS: 462.2 (M+H)".

Vidu6

(3aR,6aS)-3,5-diclobenzyl 5-((1H-benzo[d]imidazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat

o)
c. H ’
R s Y es

B sung natri triaxetoxybohydrua (31,6 mg, 149 pmol) va axit axetic (9,0 mg, 150 pmol)
vao huyén phii mau tring cua (3aR,6aS)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat hydroclorua (san phim trung gian 1; 35 mg, 99,5 pmol) va 1H-
benzo[d]imidazol-5-carbaldehyt (15,0 mg, 99,5 pmol) trong tetrahydrofuran (2 mL), sau d6
sau 3 gi® hdn hop phan ung dugc phan bd gitta hdn hgp cua hdn hop cua etyl axetat va dung
dich nudc natri hydro cacbonat bdo hoa. Lép hiru co duge ria bing nudc mudi, lam khd
bang magie sulfat, loc va lam bay hoi. Chay sic ky (silica gel; gradien cua diclometan voi
diclometan/metanol/dung dich nuéc amoniac 25% theo ty 1€ 90:10:0,25) tao ra hop chét néu

& dé muc (42 mg, 95%). Bot mau tring, MS: 445,3 (M+H)"

Céac hop chét néu duéi day duge tao ra tuong tu véi hop chét néu trong vi du 6, thay
(3aR,6aS)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat hydroclorua va
1H-benzo[d]imidazol-5-carbaldehyt lan luot bang amin va cac chét phan ung aldehyt thich
hop.
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) Tén hop chét Amin Aldehyt [MS, m/e
1-((3aR,6aS)-5-((1H-
) 3-(3,5-diclophenyl)-
benzo[d][1,2,3]triazol-5-
1-((3aR,6aS)- 1H-benzo[d]-
yl)metyl)hexahydropyrolof3,4-
hexahydropyrolo[3,4 |[1,2,3]triazol-
c]pyrol-2(1H)-y1)-3-(3,5- 444.5
6.01 ) -c]pyrol-2(1H)-  |5-carbaldehyt N
diclophenyl)propan-1-on (M+H)
ol yl)propan-1-on (CAS-RN
H
@A '% hydroclorua (san | 70938-42-0)
HN\N o H N I ol | pham trung gian 3)
(3aR,6aS)-3,5-diclobenzyl 5-((1H- (3aR,6aS)-3,5-
indazol-5-yl)metyl)hexahydro- diclobenzyl
rolo[3,4-clpyrol-2(1H)- hexahydropyrolo[3,4
pyrolol3.4-clpyrol-2(H) ydropyroloB 4, 1 ndazol-5-| 4452
6.02 carboxylat -c]pyrol-2(1H)- +
carbaldehyt |(M+H)
Q carboxylat
Cl OJJ\N :\H H
\@/\ % mN hydroclorua (san
NN 7
cl : phdm trung gian 1)
(3aR,6a8)-3,5-diclobenzyl 5-((2- (3aR,6a8)-3,5- 2-0x0-2,3-
0x0-2,3-dihydrobenzo[d]oxazol-6- diclobenzyl dihydro-
yl)metyl)hexahydropyrolo[3,4- |hexahydropyrolo[3.4| benzo[d]ox- 1622
6.03 c]pyrol-2(1H)-carboxylat -c]pyrol-2(1H)- azol-6- (M+P,I)+
o JOJ\ ., carboxylat carbaldehyt
3 H
\Qﬂo NH%L \/@}:O h}jdroclorua (san (CAS-RN
cl pham trung gian 1) | 54903-15-0)
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SH Tén hop chét Amin Aldehyt  [MS, m/e
6-(((3aR,6aS)-5-(3-(3,5-
diclophenyl)propanoyl)hexa- 3-(3,5-diclophenyl)- | 2-0x0-2,3-
hydropyrolo[3,4-c]pyrol-2(1H)- 1-((3aR,6aS)- dihydro-
yh)metyl)benzo[dJoxazol-2(3H)-on hexahydropyrolo[3,4 | benzo[d]ox- 460.3
6.04 0 -c]pyrol-2(1H)- azol-6- .
HNJ\O ° yl)propan-1-on carbaldehyt (M+H)
Q H {pﬁm hydroclorua (san (CAS-RN
“Cl:” Y phidm trung gian 3) | 54903-15-0)
H
4-{(E)-3-[(3aS,8aR)-2-(1H- 4-((E)-3-((3aR,8aS)-
benzotriazol-5-ylmetyl)-octahydro-|octahydropyrolo[3,4- 1H-benzo[d]-
pyrolo[3,4-d]azepin-6-yl]-3-oxo- | dJazepin-6(7H)-yl)- |[1,2,3]triazol- 4276
6.05 propenyl}-benzonitril 3-oxoprop-1- 5-carbaldehyt (M)
Q NN enyl)benzonitril (CAS-RN
/Q/\)L 'C% V@NH hydroclorua (san | 70938-42-0)
N the phim trung gian 5.1)
(E)-1-[(3aS,8aR)-2-(1H- (E)-1-((32R 8aS)-
benzotriazol-5-ylmetyl)-octahydro- octahydropyrolo[3,4- | 1H-benzo[d]-
pyrolo[34-dJazepin-6-yl]-3-(34- |y o in-6(7H)-yD)- |[1,2,3]triazol-
6.06 | riflometoxy-phenyl)-prop-2-en-1-| 3\ in0metoxy)- |S-carbaldehyt 485’5+
on phenyl)prop-2-en-1- | (CAS-RN (M+H)
i 7{ /@/\j\% =N ,,| on hydroclorua (san 70938-42-0)
F o AN v@ pham trung gian 5)
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Sb Tén hop chét Amin Aldehyt [MS, m/e

(E)-1-[trans-2-(1H-benzotriazol-5- (E)-1-(trans-

Imetyl)-octahydro-pyrolo(3,4- octahydro-
ylmetyl) ydro-pyrolo{ y I H-benzo[d]-

Henvl 5-y1)-3-(4 [1,2,3]triazol- 1727
enyl)-propenon -yl)-3-(4- ,
6.07 phenyl)-prop 5-carbaldehyt .
(triflometoxy)- (M+H)
(CAS-RN

c]pyridin-5-yl]-3-(4-triflometoxy- |pyrolo[3,4-c]pyridin-

N~

phenyl)prop-2-en-1-

H
N
‘Q g of 70938-42-0)
N\:(?NVY@ ¢/ “F | on hydroclorua (san
=
H
0

pham trung gian 5.3)

Vidu?7

(3aR,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-ylsulfonyl)hexa-
hydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

0]

H
c:@ﬁokn%
0
H N\S’/ o

S ons

Thém 2-ox0-2,3-dihydrobenzo[d]oxazol-6-sulfonyl clorua (25,2 mg, 108 pmol) vao huyén
phu cia (3aR,6aS)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat
hydroclorua (san phdm trung gian 1; 40 mg, 114 pumol) va pyridin (45,0 mg, 569 pmol)
trong axeton (2 mL) & nhiét d trong phong, sau d6 sau 40 gi& hén hop phan tng dugce phéin
b6 giira hdn hop cua hdn hop clia dung dich nugc natri hydrocacbonat bdo hoa va etyl
axetat. Lop hiru co duoc rua bing nuéc mudi, lam khd bang magie sulfat, loc va l1am bay
hoi. Phin can dugc hoa tan trong etyl axetat, sau d6 sau 40 phut, huyén phu dugc tao thanh
duogc xir Iy bang etyl axetat/heptan theo ty 1¢ 1:1 va chit két tia duoc thu gom bang céch loc

dé tao ra hop chit & dé muc nay (24 mg, 41%). Chét rin mau tring, MS: 512,2 (M+H)".

Vidu8
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(3aR,6aS)-3,5-diclobenzyl 5-(4,5,6,7-tetrahydro-1H-{1,2,3]triazolo[4,5-c]pyridin-3-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

9 cl
J_n
Q N\Qj ( ]
_nn
HN s N (@]
NN H \g/ o

B6 sung timg giot dung dich cia  (3aR,6aS)-3,5-diclobenzyl 5-
(clocarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (san phim trung gian 9; 168
mg, 423 pmol) trong diclometan (2 mL) vao huyén phu cua 4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin (CAS-RN 706757-05-3; 52,5 mg, 423 umol) trong diclometan
(8 mL) & nhiét d6 trong phong, sau d6 sau 1 gio, bd sung N,N-dimetylformamit (1 mL). Sau
96 gid, hon hop phan ng dugc ria bang dung dich nuéc amoni clorua bdo hoa va nude
mudi, 1am kho bing magie sulfat, loc va lam bay hoi. Chay sic ky (silica gel; gradien cua
diclometan véi diclometan/metanol/dung dich nudc amoniac 25% theo ty 1€ 90:10:0,25) tao

ra hop chit néu & d& muc (136 mg, 69%). Dau khong mau, MS: 465,5 (M+H)".

Céc hop chét néu trong vi du duéi day dugc tao ra tuong tu véi hop chét néu trong vi dy 8,
thay (3aR,6aS)-3,5-diclobenzyl 5-(clocarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat bang (3aR,8aS)-6-((E)-3-(4-(triflometoxy)phenyl)acryloyl)octahydropyrolo [3,4-
d]azepin-2(1H)-carbonyl clorua (san phim trung gian 9.1) va 4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin bang tién chit amin thich hop.

Vidu Tén hop chét Amin MS, m/e
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F
(o] F
H
(o] N F
h
0 H
H N B —
-0
O B @]

H

phim trung gian

28)

Vi du Tén hop chit Amin MS, m/e
(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-
[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)- 4,5,6,7-tetrahydro-
octahydro-pyrolo[3,4-d]azepin-6-y1]-3-(4- 1H-
: 505,7
8.01 triflometoxy-phenyl)-prop-2-en-1-on [1,2,3]triazolo[4,5- .
o} . (M+H)
Py ¢]pyridin (CAS-RN
N N F
J;) \;\é\ Y\/@"%F 706757-05-3)
HN H N F
N=N =
0
(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-
pyrazolo[4,3-c]pyridin-5-carbonyl)-octahydro- 4,5,6,7-tetrahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy- IH-pyrazolo[4,3-
8.02 phenyl)-prop-2-en-1-on c]pyridin 504,7
o dihydroclorua  |(M+H)"
NJ\% o f (CAS-RN 157327-
A
HN\N__ H NY\/Q/ F F 44_1)
0
cis-5-((3aR,8aS)-6-((E)-3-(4-
(triflometoxy)phenyl)acryloyl)decahydro- cis-hexahydro-
pyrolo[3,4-d]azepin-2-carbonyl)- oxazolo[5,4-
03 hexahydrooxazolo[5,4-c]pyridin-2(1H)-on clpyridin-2(1H)-on| 523,5
| hydroclorua (san |(M+H)"
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Vidu Tén hop chét Amin MS, m/e
6-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-pheny!)-
acryloyl]-octahydro-pyrolo[3,4-d]azepin-2- 5,6,7,8-tetrahydro-
carbonyl}-5,6,7,8-tetrahydro-1H-[1,6]naphtyridin- | 1,6-naphtyridin- 316
8.04 2-on 2(1H)-on .
o (M+H)
_ N J\N i hydroclorua (CAS-
om K RN 1211505-91-7)
H H N F
o}
(3aR,7aR)-5-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy- (3aR,7aR)-
phenyl)-acryloyl]-octahydro-pyrolo[3,4-d]azepin- hexahydro-
2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on|  oxazolo[5,4-
523,6
8.05 ol ¢ c]pyridin-2(1H)-on .
o N f ; . |(M+H)
j)/ hydroclorua (san
o N},-—N (:H)CN — phim trung gian
0 1 o) 27)
(E)-1-[(3aS,8aR)-2-(7,8-dihydro-5H-
[1,6]naphtyridine-6-carbonyl)-octahydro- 5,6,7,8-tetrahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy- 1,6-naphtyridin
515,5
8.06 phenyl)-prop-2-en-1-on dihydroclorua .
0 (M+H)
m T ow (CAS-RN 348623-
‘ ) N N 0 F
O
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Vi du Tén hop chat Amin MS, m/e

(E)-3-(4-triflometoxy-phenyl)-1-[(3aS,8aR)-2-(2-
triflometyl-5,6-dihydro-8H-[1,2,4]triazolo[1,5- 2-(triflometyl)-
a]pyrazin-7-carbonyl)-octahydro-pyrolo|[3,4- 5,6,7,8-tetrahydro-

: 573,7
8.07 d]azepin-6-yl]-prop-2-en-1-on [1,2,4]triazolo[1,5- A
0 (M+H)
/@/\)( aJpyrazin (CAS-RN
F N H
"Ys \:& L 681249-57-0)
F X N\n/N =y |
o}
Vidu9

(3aR,8aS)-N-((1H-1,2,3-Triazol-5-yl)metyl)-6-((E)-3-(4-(triflometoxy)pheny1)-
acryloyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit

o
HN-
F o 3 N\n/n\/‘\/\\”
0

Dung dich ciia bis(triclometyl)-cacbonat (73,7 mg, 248 umol) trong etyl axetat (10 mL)
dugc bd sung timg giot & 0°C trong khoang thoi gian 5 phut vao dung dich cua (E)-1-
((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7TH)-y1)-3-(4-(triflometoxy)phenyl)prop-2-en-1-
on (san phim trung gian 5; 176 mg, 497 umol) trong tetrahydrofuran (5 mL). Bé da duoc d&
b6, sau d6 sau 30 phat hdn hop phan tng nay dugc gia nhiét ¢ nhiét do hdi luu trong 2 gio.
Sau khi ¢6 trong chan khong, ph?ln cin dugc hoa tan trong tetrahydrofuran (7 mL), sau do
sau khi bd sung (1H-1,2,3-triazol-4-yl)metanamin hydroclorua (66.8 mg, 497 umol) va
trietylamin (251 mg, 2,48 mmol) hon hgp phan tmg nay dugc khudy & nhiét do trong phong
trong 17 gi¢ va sau d6 dugc phén b giira hon hop ctia hdn hop cua dung dich nude natri
hydro cacbonat bdo hoa va etyl axetat. Lép hitu co dugc rira béng nudc mudi, 1am kho trén
natri sulfat, loc va 1am bay hoi. Chay sic ky (silica gel; heptan/etyl axetat theo ty 1¢ 4:1, sau
d6 diclometan/metanol theo ty 1& 95:5) tao ra hop chit & d& muc nay (68 mg, 28%). Chét rén
mau tréng, MS: 479.5 (M+H)",
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Cac hop chit néu trong vi du dudi day dugc tao ra twong ty vdi hop chét néu trong vi

du 8, thay (E)-1-((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7H)-yl)-3-(4-

(triflometoxy)phenyl)prop-2-en-1-on bang nguyén liéu ban d4u thich hop va (1H-1,2,3-

triazol-4-yl)metanamin hydroclorua bang chét phan (g amin thich hop.

, . Chat phan MS,
Vidu Tén hgp chat Nguyén li€u ban dau .
ung amin m/e
(3aR,8aS)-N-((1H-1,2,3-triazol-5-
(E)-1-((3aR,8aS)-
yl)metyl)-6-((E)-3-(4-
) octahydropyrolo[3,4-
(triflometoxy)phenyl)acryloyl)- (1H-1,2,3-
_ d]azepin-6(7H)-yl)-
octahydropyrolo[3,4-d]azepin- triazol-4-yl)- | 479,5
9.01 ) 3-(4-(triflometoxy)- . .
2(1H)-carboxamit metanamin |(M+H)
o phenyl)prop-2-en-1-
« 1 ohd hydroclorua
N H
F>4FO /@/\)L Q\ e on (san pham trung
F H N\n/N S gian 5)
o}
(1H-[1,2,3]triazol-4-ylmetyl)-amit
4 (E)-1-((3aR,6aS)-
cda axit (3aS,6aR)-5-[(E)-3-(4-
hexahydropyrolo[3,4
triflometoxy-phenyl)-acryloyl]- (1H-1,2,3-
-c]pyrol-2(1H)-yl)-3-|
hexahydro-pyrolo[3,4-c]pyrol-2- triazol-4-yl)- | 451,5
9.02 (4-(triflometoxy)- _ .
carboxylic metanamin |(M+H)
phenyl)prop-2-en-1-
7 | . hydroclorua
e F Q/\)LN H | on (san pham trung
74o %N H\/[ N :
F H N N gian 26.01)
o
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, .| Chatphan | MS,
Viduy Tén hop chat Nguyén liéu ban dau
ung amin m/e
(3aR,8aS)-N-((1H-1,2,3-triazol-5- (E)-3-(3-flo-4-
yl)metyl)-6-((E)-3-(3-flo-4- (triflometoxy)phenyl)
(triflometoxy)phenyl)acryloyl)- -1-((3aR,8aS)- (1H-1,2,3-
903 octahydropyrolo[3,4-d]azepin- |octahydropyrolo[3,4-| triazol-4-yl)- | 497,6
' 2(1H)-carboxamit d]azepin-6(7H)- metanamin |(M+H)"
X yl)prop-2-en-1-on | hydroclorua
F N MH ,
FXO/Q/\)\ Q\ y "Nl (san pham trung gian
F ¢ H N\n/N S
o 26.03)
(4H-[1,2,4]triazol-3-ylmetyl)-amit
o (E)-1-((32R,88)-
cuda axit (3aS,8aR)-6-[(E)-3-(4- 1H-1,2,4-
] octahydropyrolo[3,4-
triflometoxy-phenyl)-acryloyl]- triazol-5-
) d]azepin-6(7H)-yl)- '
octahydro-pyrolo[3,4-d]azepin-2- metanamin | 479,2
9.04 ) 3-(4-(triflometoxy)- N
carboxylic dihydroclorua|(M-+H)
o phenyl)prop-2-en-1-
« (CAS-RN
£ F /@A)LN H on hydroclorua (sén
Ko LN . 859791-21-2)
F J N\H/N\/k\N' pham trung gian 5)
o
(E)-1-[(3aS,8aR)-2-(6,7-dihydro- 4,5,6,7-
. . (E)-1-((3aR,8aS)-
4H-[1,2,3]triazolo[ 1,5-a]pyrazin-5- tetrahydro-
octahydropyrolo[3,4-
carbonyl)-octahydro-pyrolo[3,4- [1,2,3]tri- | 549,2
) ) d]azepin-6(7H)-yl)-
d]azepin-6-yl}-3-(4-triflometoxy- azolo[1,5- M+
9.05 3-(4-(triflometoxy)-
phenyl)-prop-2-en-1-on alpyrazin |HCOO)
o phenyl)prop-2-en-1- ~
/@/\)\ ) Hvdroc] (s hydroclorua
F N on hydroclorua (san
Yo \D@ oI (CAS-RN
F K N\[(Nx)w pham trung gian 5)
0 123308-28-1)
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Cl

26.03)

, . | Chétphan | MS,
Vidu Tén hop chét Nguyén liéu ban dau P
rng amin m/e
(E)-1-[(3aS,8aR)-2-(1,4,6,7-

E)-1-((3aR,8aS)- 4,5,6,7-
tetrahydro-imidazo[4,5-clpyridin- | () 1 (33R825)
5-carbonyl)-octahydro-pyrolo[3,4- octahydropyrolo[3,4-| tetrahydro-

d in-6(7H)-yl)- 3H-
d]azepin-6-yl1}-3-(4-triflometoxy- ]azep1‘n (TH)y¥D o 504,2
9.06 3-(4-(triflometoxy)- | imidazo[4,5- .\
phenyl)-prop-2-en-1-on o (M+H)
o phenyl)prop-2-en-1- | c]pyridin
NJ\% o f |om hydroclorua (san | (CAS-RN
¥
"N H NY\O * 7| phdm trung gian 5) | 6882-74-2)
o}
(3aR,8aS)-N-((1H-1,2,3-triazol-5-
E)-1-((3aR,8aS)-
yDmetyl)-N-metyl-6-((E)-3-(4- | (B 1(GaR8 i n
(triflometoxy)phenyl)acryloyl)- octahyd.rop yrolo[3,4- 1,2,3-triazol-
octahydropyrolo[3,4-d]azepin- d]azepl.n-6(7H)-yl)- S-metanamin| 493,7
9.07 2(1H)-carboxamit 3-(4-(triflometoxy)- (CAS-RN |(M+H)'
0 phenyl)prop-2-en-1-
N ( » 1248059-33-
NT ONTNE o. F | on (san pham trung
N/ﬁ) @‘Y\)@/ %F ian 5) R
\\N—NH X g
o)
(3H-[1,2,3]triazol-4-ylmetyl)-amit 3-(3-clophenyl)-2,2-
cua axit (3aS,8aR)-6-[3-(3-clo- dimetyl-1-
phenyl)-2,2-dimetyl-propionyl]- ((3aR,8aS)- (1H-1,2,3-
octahydro-pyrolo[3,4-dJazepin-2- | , 4 ahy dropyrolof3,4- | triazol-4-yl)- | 459,5
9.08 carboxylic . . +
dJazepin-6(7H)- metanamin | (M+H)
(e}
N N yl)propan-1-on (san | hydroclorua
N 2
% i \/[ N pham trung gian
H )Or N
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phim trung gian 1.8)

, . | Chéatphan | MS,
Vidu Tén hgp chét Nguyén liéu ban dau
ung amin m/e
(3aR,8aS)-N-(2-(1H-1,2,3-triazol-
(E)-1-((3aR,8aS)-
5-yl)etyl)-6-((E)-3-(4-
) octahydropyrolo[3,4-| 2-(1H-1,2,3-
(triflometoxy)phenyl)acryloyl)-
. dJazepin-6(7H)-yl)- | triazol-5-yl)-
octahydropyrolo[3,4-d]azepin- 493,6
9.09 . 3-(4-(triflometoxy)- | etanamin .\
2(1H)-carboxamit (M+H)
N o phenyl)prop-2-en-1- | (CAS-RN
. .
N\”j\ﬁu)k% 0./ | on (sin phim trung | 52845-67-7
H N\”/\/@F ] gian 5)
o}
4-triflometoxy-benzyl este cua axit (3aS,6aS)-4- L
piperidin-4-
(3aS,6aS)-5-(4-sulfamoyl- (triflometoxy )benzyl _
netidin-1-carbony])-hexahyd bexahvd sulfonamit
iperidin-1-carbonyl)-hexahydro- exahydro-
9.10 ” lo[3,4-c] ?2 b y li lo[3 4y ] 1 hydroclorua | 521,6
. rolo[3,4-c]pyrol-2-carboxylic rolo[3,4-c]pyrol-
194 Py y py Py (CAS-RN | (M+H)’
. i 2(1H)-carboxylat 1251923.46
F N“ N 46-
X° & 2 | hydroclorua (sa
X \©v°\[r" - ©§§\NHZ ydroclorua (san 2
o}

Vidu 10A va 10B

3,5-diclo-benzyl este cua axit (3aR,7aS)-2-(1H-benzotriazol-5-carbonyl)-octahydro-

pyrolo[3,4-c]pyridin-5-carboxylic va 3,5-diclo-benzyl este cua axit (3aS,7aR)-2-(1H-

benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-carboxylic

N N
N NH N NH
0 H 2 H
G A~ c e
90 o
Cl va Cl

-149-




21208

Raxemic  cis-3,5-diclobenzyl  2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat (vi du 1.02; 616 mg, 1,30 mmol) dugc tach ra bing
HPLC diéu ché sir dung cot Reprosil Chiral-NR lam pha tinh va heptan/etanol 3:2 lam pha
dong. Qua trinh nay tao ra chét dbng phan dbi anh rira giai nhanh hon (vi du 10A; 227 mg,
37%: bot mau can, MS: 474,5 (M+H)"), va chit déng phan dbi anh rira giai chdm hon (vi du
10B; 211 mg, este c6 cong thirc 34%; bot mau cam, MS: 474,5 (M+H)+).

Céc hop chit néu trong vi du duéi day dugc diéu ché tuong tu véi cac hop chét néu

trong cac vi du 10A va 10B bang cach tach HPLC cua c4c raxemat cia chung:

. . , DAu hiéu quay
So Nguyén liéu ban dau MS, m/e
quang

11A trans-3,5-diclobenzyl 2-(1H- ) 474,4 M+H)"
benzo[d][1,2,3]triazol-5-carbonyl)-

11B hexahydro-1H-pyrolo[3,4-c]pyridin- ©) 474 4 (M+H)"
5(6H)-carboxylat (vi du 1.08)

12A trans-3,5-diclobenzyl 5-(1H- (+) 474,5 (M+H)"
benzo[d][1,2,3]triazol-5-carbonyl)-

12B hexahydro-1H-pyrolo[3,4-c]pyridin- o 474.5 (M+H)'
2(3H)-carboxylat (vi du 4.10)

Vidu 13

(E)-1-[trans-2-(1H-benzotriazol-5-carbony!)-octahydro-pyrolo[3.4-c]pyridin-5-y1]-3-(3,5-
diclo-phenyl)-prop-2-en-1-on
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Dung dich cua trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-
1H-pyrolo[3,4-c]pyridin-5(6H)-carboxylat (vi du 1.08; 105 mg, 221 pmol) trong etanol (2
mL) dugc khudy trong 72 git trong mdi truong hydro (1 bar) véi su c6 mét cla paladi (10%
trén cacbon, 100 mg, 94 pmol), sau do6 nguyén liéu khong tan dugc loai bo bing cach loc
qua dét diatomit. Phén dich loc dugc bay hoi, hip phu trong dung dich axit clohydric (5-6 M
trong 2-propanol, 1 mL), sau d6 sau 1 gio c6 trong chin khong va phin cin dugc nghién min
trong etyl axetat dé tao ra chét rdn mau tring nhat (32 mg). Nguyén liéu nay dugc hoa tan
trong N,N-dimetylformamit (1 mL), sau do6 bd sung 4-metylmorpholin (44,8 mg, 443 pmol),
axit 3,5-dicloxinamic (19,2 mg, 88,5 pmol) va O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyluroni hexaflo-phosphat (50,5 mg, 133 pmol) & nhiét dd trong phong, sau do6 sau 18
gi®, hén hop phan img dugc phan b gitta hdn hop clia hdn hop ctia dung dich nuéc amoni
clorua bdo hoa va etyl axetat. Lép hitu co dugce rua bing nudc mudi, lam kh6 bing magie
sulfat, loc va lam bay hoi. Chay sic ky (silica gel, gradien cua diclometan véi
diclometan/metanol/dung dich nudc amoniac 25% theo ty 1€ 90:10:0,25) tao ra hop chét néu

& dé muc (9 mg, 9%). Gom khong mau, MS: 470,5 (M+H)".
Vidu 14

(1H-benzotriazol-5-y1)-{trans-2-[ 5-(4-clo-phenyl)-[1,3,4]Joxadiazol-2-yl]-octahydro-
pyrolo[3,4-c]pyridin-5-yl}-metanon

BS sung (1H-benzotriazol-5-yl)-trans-octahydro-pyrolo[3,4-c]pyridin-5-yl-metanon
hydrocloua (san phim trung gian 2.1; 51,7 mg, 168 pmol) vao dung dich cia 5-(4-
clophenyl)-1,3,4-oxadiazol-2(3H)-on (CAS-RN 1711-61-1; 30 mg, 153 pmol) va N,N-
diisopropyletylamin (98,6 mg, 763 umol) trong N,N-dimetylformamit (3,00 mL) & nhiét do
trong phong, sau d6 sau 10 phuat bd sung benzotriazol-1-yl-oxy-tris-(dimetylamino)-
phosphoni hexaflophosphat (75,8 mg, 168 pmol). Sau 16 gio, hdn hop phén tng dugc phan

b giira hdn hop cita hdn hop cia nude va etyl axetat. Lop hitu co duge rira bang dung dich
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nudc amoni cloua bdo hoa va nudc mubi, lam khd bang magie sulfat, loc va lam bay hoi.
Chay sic ky (silica gel; gradien cta diclometan véi diclometan/metanol/dung dich nudc
amoniac 25% theo ty 1& 90:10:0,25) tao ra hop chit néu & dé muc (42 mg, 61%). Chét ran
mau tring, MS: 450,4 (M+H)".

Vidul5

(E)-1-((3aR,6aS)-5-(1H-benzo[d]{1 ,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(4-(triflometoxy )phenyl)prop-2-en-1-on

Begecis

B6 sung O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (38,8 mg,
102  pmol) vao dung dich cua (1H-benzo[d][1,2,3]triazol-5-y1)((3aR,6aS)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydrocloua (san phdm trung gian 2.2; 30
mg, 102 pmol), 4-metylmorpholin (51,6 mg, 511 pmol) va axit (E)-3-(4-
(triflometoxy)phenylacrylic (23,7 mg, 102 pmol) trong N,N-dimetylformamit (1,5 mL) &
0°C, sau d6 hon hgp phan ing nay dugc dé dén nhiét do trong phong trong khoang thoi gian
16 gio. Sau khi phén b giira etyl axetat va dung dich nudc natri hydro cacbonat béo hoa,
16p hitu co dugc rua bang nudc va nude mudi, 1am kho bing magie sulfat, loc va lam bay
hoi. Chay sic ky (silica gel; gradien cta diclometan véi diclometan/metanol/dung dich nuéc
amoniac 25% theo ty 1& 90:10:0,25) tao ra hop chit néu & dé muc (38 mg, 79%). Bot mau
tring, MS: 472,4 (M+H)". |

Céac hop chét néu dudi day duoc tao ra tuong tu voi hop chit néu trong vi du 15, thay
(1H-benzo[d][1,2,3]triazol-5-y])((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon
hydrocloua va axit (E)-3-(4-(triflometoxy)phenyl)acrylic lAn lugt bing amin va axit
carboxylic thich hogp.
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
. (1H-
(1H-benzotriazol-5-y1)-[(3aR,6aS)-
b d][1,2,3]tri
5-(5-clo-1H-indol-2-carbonyl)- enzo[d]{ Jtriazo
I-5-yl)((3aR,6aS)-
hexahydro-pyrolo[3,4-c]pyrol-2- yD(3aR,6a5) Axit 5-clo-1H-
hexahydropyrolo[3,4 435,5
15.01 yl]-metanon indol-2- .
o o -c]pyrol-2(1H)- ) (M+H)
carboxylic
Q)‘\% \{((@ yl)metanon
!
N N ,
H = H I N hydroclorua (san
pham trung gian 2.2)
(E)-1-[(3aR,6aS)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo
hexahydro-pyrolo[3,4-c]pyrol-2- | |-5-yl)((3aR,6aS)- | Axit (E)-3-(3-
'S0 yl]-3-(3-flo-5-triflometyl-phenyl)- | hexahydropyrolo[3,4 flo-5- 472,5
. prop-2-en-1-on -c]pyrol-2(1H)- (triflometyl)- | M-H)"
0 F yl)metanon phenyl)acrylic
N
. Q/k %\l \(\/@»{ }iydrOClorua (san
N=N 0 ¢ F |pham trung gian 2.2)
1H-
1-[(3aR,6aS)-5-(1 H-benzotriazol- (
b d]f1,2,3]tri
5-carbonyl)-hexahydro-pyrolo[3,4- enzo[d]{ Jriazo
I-5-y1)((3aR,6aS)- |Axit 3-(3-flo-5-
¢]pyrol-2-yl]-3-(3-flo-5- yD(BaR,6a5)- jAxit 3-(3-flo
hexahyd lo[3,4| (triflometyl)- | 474,5
15.03| triflometyl-phenyl)-propan-1-on exahydropyrolof (triflometyl)
o -c]pyrol-2(1H)- phenyl)- (M-H)"
F
Q)k% yl)metanon propanoic
N T TAYS FF hydroclorua (san

phim trung gian 2.2)
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
X (1H-
(1H-benzotriazol-5-yl)-[(3aR,6aS)-
. benzo[d][1,2,3]triazo
5-(6-clo-1H-indol-2-carbonyl)-
I-5-yl)((3aR,6aS)-
hexahydro-pyrolo[3,4-c]pyrol-2- Axit 6-clo-1H-
hexahydropyrolo([3,4 435,5
15.04 yl]-metanon indol-2- .
-c]pyrol-2(1H)- ' (M+H)
carboxylic
Q/k % yl)metanon
hydroclorua (san
phdm trung gian 2.2)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
Axit (E)-3-(4-
carbonyl)octahydropyrolo[3,4- |benzo[d][1,2,3]triazo (tifl
tritlo-
d]azepin-6(7H)-yl)-3-(4- 1-5-y1)((3aR,8aS)-
' metylsulfonyl)-| 548,4
15.05| (triflometylsulfonyl)phenyl)prop- |octahydropyrolo[3,4- N
phenyl)acrylic | (M+H)
2-en-1-on d]azepin-2(1H)-
(CAS-RN
N=N 9 yl)metanon (san
o H NJ\/\Q\ , 910654-44-3)
©W O ¢ |pham trung gian 6.1)
N 'S
H O/ XF
o) F
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzod][1,2,3]triazo
d]azepin-6(7H)-yl)-3-(4- 1-5-y1)((3aR,8aS)- | Axit (E)-3-(4- 4504
15.06 clophenyl)prop-2-en-1-on octahydropyrolo[3,4-| clophenyl)- (M+H)*
0 d]azepin-2(1H)- acrylic
Q)\ % o | yDmetanon (san
HN\N _ H NY\/Q phidm trung gian 6.1)
0
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. MS,
Viduy Tén hop chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzold][1.2,3]triazo
: I-5-yI)((3aR,8aS)-
d]azepin-6(7H)-yl)-3-p-tolylprop- yD(3aR $a5) Axit (E)-3-p- | 430,5
15.07 2-en-1 octahydropyrolo|3,4- .
-en-1-on tolylacrylic | (M+H)
) d]azepin-2(1H)-
Q/U\ N% yl)metanon (san
"N H NY\/Q/ phdm trung gian 6.1)
0
4-((E)-3-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4-  |benzo[d][1,2,3]triazo At (E)-3-(4
. X1t (B)-3-(4-
d]azepin-6(7H)-yl)-3-oxoprop-1- | |.5-y1)((3aR,8aS)- ®
(N,N-dimetyl- | 523,4
15.08 enyl)-N,N- octahydropyrolo[3,4- .
. . sulfamoyl)- | (M+H)
dimetylbenzensulfonamit dJazepin-2(1H)-
o phenyl)acrylic
H | yl)metanon (san
N 5 W ~ s
HNJ@* \:@ Y\/@/ % | phim trung gian 6.1)
\ =N H N A
(0]
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3Jtriazo
d]azepin-6(7H)-yl)-3-(4- 1-5-y1)((3aR,8aS)- | Axit (E)-3-(4- 146.6
15.09 metoxyphenyl)prop-2-en-1-on octahydropyrolo[3,4- metoxy- (MY
0 d]azepin-2(1H)- | phenyl)acrylic
Q)‘\N%H o yl)metanon (san
HN\N i H N\H/VO/ phim trung gian 6.1)

o]
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8aS)-6-(1H-
) (1H-benzo[d]
benzo[d][1,2,3]triazol-5-
[1,2,3]triazol-5-
carbonyl)octahydropyrolo[3,4-
_ yD)((3aR,8aS)- )
d)azepin-2(1H)-yl)-3-(4- Axit (E)-3-(4-
i octahydropyrolo[3,4- 500,4
15.10| (triflometoxy )phenyl)prop-2-en-1- (triflometoxy)p .
dlazepin-6(7H)- ~ [(M+H)
on henyl)acrylic
o yl)metanon
Q)er:H‘ o )Z hydroclorua (san
M K NYﬂ 7 | phdm trung gian 2.3)
0]
4-((E)-3-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d](1,2,3]triazo
d)azepin-6(7H)-yl)-3-oxoprop-1- 1-5-yI)((3aR 8a8)- | Axit (E)-3-(4- 4415
15.11 enyl)benzonitril octahydropyrolo[3,4- | xyanophenyl)- (M)
o d]azepin-2(1H)- acrylic
Q}\% 2N | yl)metanon (san
"N H NY\/Q/ phim trung gian 6.1)
0
(E)-1-((3aR,6aR)-5-(1H-
1H-
benzo[d][1,2,3]triazol-5- (
benzo[d][1,2,3]triazo
carbonyl)hexahydropyrolo(3,4-
I-5-yD((3aR,6aR)-
c]pyrol-2(1H)-yl)-3-(4- Axit (E)-3-(4-
i hexahydropyrolo[3,4 472,5
15.12 (triflometoxy)pheny!)prop-2-en-1- (triflometoxy) .
-c]pyrol-2(1H)- (M+H)
phenyl)acrylic

on
0
H F
NN\ o
Q/N\ %N F74 F
HN\N_N X N
0

yl)metanon
dihydroclorua (san

phidm trung gian 2.4)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
1-((3aR,6aS)-5-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo
Axit 3-(4-
carbonyl)hexahydropyrolo[3,4- 1-5-y1)((3aR,6aS)-
(triflo-
c]pyrol-2(1H)-yl)-3-(4- hexahydropyrolo[3,4 474 4
1513} . metoxy)- .
(triflometoxy)phenyl)propan-1-on |  -c]pyrol-2(1H)- (M+H)
o phenyl)-
] yl)metanon _
N o ropanoic
HN’[;:j/ﬂ\ngfgk\w/\\/I::]/ ;%LF hydroclorua (san prop
N=N " o phim trung gian 2.2)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo(3,4- benzo[d][1,2,3]triazo
15.14 flophenyl)prop-2-en-1-on octahydropyrolo[3,4-| flophenyl)- (MAHY
o} d]azepin-2(1H)- acrylic
H
Q}\ f‘% £ | yl)metanon (san
HNN=N H Nw phdm trung gian 6.1)
o
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3]triazo
dlazepin-6(7H)-yl)-3-phenylprop- | 1~ YD((aR.8a5)- 416.5
15.15 octahydropyrolo[3,4-| Axit xinnamic
2-en-1-on (M+H)"
0 d]azepin-2(1H)-
Q/u\ h[H@ yl)metanon (san
N H N\K\Q phim trung gian 6.1)
0
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8a8S)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3]triazo
dJazepin-6(7H)-yl)-3-(pyridin-2- I-5-y)((3aR 8aS)- Axit (E)-3- 417,5
15.16 yl)prop-2-en-1-on octahydropyrolo[3,4-| (pyridin-2- (MHH)
0 d]azepin-2(1H)- yDacrylic
Q)L% _ yl)metanon (san
"N N DA NN )| phdm trung gian 6.1)
0
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d](1,2,3]triazo
dJazepin-6(TH)-y1)-3-(pyridin-3- | [SYDEaRBaSy | AXLES- oo
15.17 y1)prop-2-en-1-on octahydropyrolo[3,4-| (pyridin-3- (M+H)'
0 d]azepin-2(1H)- yDacrylic
Q)k% “ yl)metanon (san
HN‘N=N H O\ N (A phim trung gian 6.1)
)
(E)-1-((3aR,8aS)-2-(1H-
1H-
benzo[d][1,2,3]triazol-5- (
b d][1,2,3]tri
carbonyl)octahydropyrolo[3,4- enzo[d]| Jiriazo
1-5-y1)((3aR,8aS)- | Axit (E)-3-(3-
dJazepin-6(TH)-yl)-3-(3- y((BaR 8aS)- | Axit (B)-3-G-1 o,
15.18 - henyl)-
clophenyl)prop-2-en-1-on octahydropyrolo[3,4-| clop enyl) (M_H)"
o d]azepin-2(1H)- acrylic
H | \
Q)L h<\</\3 yl)metanon (san
"™ HA N A phim trung gian 6.1)
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8aS)-6-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo
carbonyl)octahydropyrolo[3,4- 1-5-y1)((3aR,8aS)-
. Axit (E)-3-(4-
d]azepin-2(1H)-yl)-3-(4- octahydropyrolo[3,4- 450,4
15.19 clophenyl)- .
clophenyl)prop-2-en-1-on d]azepin-6(7H)- (M+H)
0 acrylic
| yl)metanon
N )
HNQ)\ an Y\/Q/ ® | hydroclorua (san
- " k) h phdm trung gian 2.3)
(E)-1-((3aR,8aS)-6-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3]triazo
dJazepin-2(1H)-y})-3-(3- 1-5-y1)((3aR,8aS)- | Axit (E)-3-(3-
1520 (triflometoxy)phenyl)prop-2-en-1- octahydropyrolo[3,4- (triflo- 500,4
on d]azepin-6(7H)- metoxy)- (M+H)"
o FX . yl)metanon phenyl)acrylic
Q)\Q‘ F hydroclorua (san
N NN pham trung gian 2.3)
0
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- |benzo[d][1,2,3]triazo
dJazepin-6(7H)-yl)-3-(4- I-5-yI)((3aR,8aS)- | Axit 3-(4- ‘524
15.21 | (diflometoxy)phenyl)prop-2-en-1- {octahydropyrolo[3,4-|(diflo-metoxy)- ™ P’I)+
+

on
0
3
Y O\l/F
HN H\L N ¢
N=N =
0

dJazepin-2(1H)-
yl)metanon (san

phim trung gian 6.1)

phenyl)acrylic
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
(E)-1-((3aR,6aR)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)hexahydropyrolo[3,4- |benzo[d][1,2,3]triazo
1-2(1H)-y1)-3-(3- I-5-yI)((3aR,6aR)-
e h ryl )g( o3| T 0
triflomet henyl -2-en-1- | hexahydropyrolo[3, ,
15,7 | (Fiflometoxy)phenylprop-2-en Yoy (triflometoxy)p ]
on -c]pyrol-2(1H)- . |(M-H)
| henyl)acrylic
F, t
o ) XF yl)metanon
N F | dihydroclorua (san
HN %Y\/@ phim trung gian 2.4)
N=N H
o
4-((E)-3-((3aR,6aR)-5-(1H- (1H-
benzo[d](1,2,3]triazol-5- benzo[d][1,2,3]triazo
carbonyl)hexahydropyrolo[3,4- | |-5.y])((3aR,6aR)-
Axit (E)-3-(4-
c]pyrol-2(1H)-yl)-3-oxoprop-1- | hexahydropyrolo[3,4 413,6
15.23 I xyanophenyl)- .
enyl)benzonitril -c]pyrol-2(1H)- (M+H)
o acrylic
A N yl)metanon
% Y\/©/ dihydroclorua (san
HN\ H N X 2
N=N o pham trung gian 2.4)
(E)-1-((3aS,6aS)-5-(1H-
1H-
benzo[d][1,2,3]triazol-5- (
benzo[d][1,2,3]triazo
carbonyl)hexahydropyrolo|3,4-
1-5-y1)((3aS,6aS)- )
c]pyrol-2(1H)-yl)-3-(4- Axit (E)-3-(4-
. hexahydropyrolo[3,4| 472,5
15.24 | (triflometoxy)phenyl)prop-2-en-1- (triflometoxy)p .
-c]pyrol-2(1H)- (M+H)
henyl)acrylic

on
(o]
F
N (o]
HN\N_N R N
o]

yl)metanon
dihydroclorua (san

phim trung gian 8)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(1H-
()~(E)-1-[trans-5-(1H- benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)- I-5-yl)(trans-
octahydro-pyrolo[3,4-c]pyridin-2- tetrahydro-1H-
yl]-3-(4-triflometoxy-pheny!)- pyrolo[3,4-c]pyridin- A.Xlt (E)-3-(4- 486.4
15.25 prop-2-en-1-on 5(6H,7H,7aH)- |(triflometoxy)p (MAH)
o yl)metanon henyl)acrylic
H .
F><F W% hydroclorua, chat
F °© H NQN dA A Ke o
Wﬁn ong phan doi anh A
° (san phim trung gian
7A)
(1H-
(+)-(E)-1-[trans-5-(1H- benzo[d]{1,2,3]triazo
benzotriazol-5-carbonyl)- I-5-y1)((3aS,7aS)-
octahydro-pyrolo[3,4-c]pyridin-2- tetrahydro-1H-
yl]-3-(4-triflometoxy-phenyl)- pyrolo[3,4-c]pyridin- A.XIt (E)-3-(4- 486.4
15.26 prop-2-en-1-on 5(6H,7H,7aH)-  |(triflometoxy)p (MHH)
0 yl)metanon henyl)acrylic
Fal O/\)LN hydroclorua, chat
F><O Hc‘ N\\

ddng phan d6i anh B
(san phdm trung gian

7B)
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Vidu Tén hop chit Amin Axit carboxylic MS,
m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3]triazo
dJazepin-6(TH)-yl)-3-(3,5- I-5-y1)((3aR,8aS)- | Axit (E)-3- 4345
1527 4iel ophenyl)prop-2-en-1-on octahydropyrolo[3,4-{ (3,5-diclo- (MH)
0 dJazepin-2(1H)- | phenyl)acrylic
Q)k NN i yl)metanon (san
HN‘NzN @ﬁ(\/@\?' phim trung gian 6.1)
o)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3]triazo
dJazepin-6(7TH)-yl)-3-(pyridin-4- | 1-5-yD((3aR,8aS)- | Axit (E)-3- 4175
15.28 yl)prop-2-en-1-on octahydropyrolo[3,4-| (pyridin-4- (M)
0 dJazepin-2(1H)- yDacrylic
Q)k "% A~ yl)metanon (san
HN\NzN H AN~ |phim trung gian 6.1)
0
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo|[3,4- benzo[d][1,2,3]triazo
dJazepin-6(7H)-yl)-3-(2,4- 1-5-y1)((3aR,8aS)- Axit (E)-3- 1526
15.29 diflophenyl)prop-2-en-1-on octahydropyrolo[3,4-| (2,4-diflo- (MY
o) dJazepin-2(1H)- | phenyl)acrylic
Q)L NN F F yl)metanon (san
HN\N=N %‘Y\U phdm trung gian 6.1)
0
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d]{1,2,3]triazo
d]azepin-6(TH)-yl)-3-(2,4- 1-5-yl)((3aR,8aS)- Axit (E)-3- 4845
15.30 diclophenyl)prop-2-en-1-on octahydropyrolo[3,4-| (2,4-diclo- MAH)
0 d]azepin-2(1H)- | phenyl)acrylic
d N\:HC c o | ylmetanon (san
HNN.:N H NY\D/ pham trung gian 6.1)
0
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3]triazo
d]azepin-6(TH)-yl)-3-(3,4- 1-5-y1)((3aR,8aS)- Axit (E)-3- 4843
15.31 diclophenyl)prop-2-en-1-on octahydropyrolo[3,4-| (3,4-diclo- (MH)
0 dJazepin-2(1H)- | phenyl)acrylic
H cl
Q)‘\h% c| ylmetanon (san
"N H O\ N pham trung gian 6.1)
0
(E)-1-[trans-5-(1H-benzotriazol-5- (1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- yl)-trans-octahydro-
c]pyr1d1n-2-yl]-3-(4-d1ﬂom,et0)‘<y- pyrolo[3,4-c]pyridin- At (B3
phenyl)-prop-2-en-1-on, chat dong 5-yl-metanon XAk 468 4
15.32 A 3h: o ] diflo-metoxy)-
phén doi anh B hydroclorua, chat ( ) (M+H)"
0 phenyl)acrylic

ddng phan ddi anh B
(san pham trung gian

7B)
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phim trung gian 6.1)

. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
4-{(E)-3-[trans-5-(1H- (1H-benzotriazol-5-
benzotriazol-5-carbonyl)- y1)-trans-octahydro-
octahydro-pyrolo[3,4-c]pyridin-2- pyrolo[3,4-c]pyridin- it (B34
e X1t (£)-3-(4-
o1 yl]-3-oxo-propenyl}-benzonitril, 5-yl-metanon envl) 427.6
. A, 2A A L: 2 , Xyanophenyl)-
chéat dong phén doi anh B hydroclorua, chat yanop . (M+H)"
0 R o acrylic
/@} % dong phan do6i anh B
7 EAN N\\w (san pham trung gian
NH
OH } 7B)
4-((E)-3-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- ) d(le- . Axit (E)-3-(4-
carbonyl)octahydropyrolo[3,4- jnsz()[l ]2;1;3;“;20 Xyano-2-
: -5- ,8aS)-
Qazepin-6(TH)-y1)-3-oxoprop-1- | flophenyl)- | 459.6
15.34 - octahydropyrolo[3,4-
enyl)-3-flobenzonitril acrylic (CAS- (M+H)"
o d]azepin-2(1H)-
H RN 669002-88-
Q)\ h[@ AN | ylDmetanon (sdn "
AW H NY\/Q/ pham trung gian 6.1)
0 F
4-((E)-3-((3aR,6aR)-5-(1H-
1H-
benzo[d][1,2,3]triazol-5- ( Axit (E)-3-(4-
b d][1,2,3]tri
carbonyl)hexahydropyrolo[3,4- enzo[d][1,2,3triazo Xyano-2-
1-5-y1)((3aR,8aS)-
c]pyrol-2(1H)-yI)-3-oxoprop-1- yh ) flophenyl)- | 431,5
15.35 - octahydropyrolo[3,4-
enyl)-3-flobenzonitril acrylic (CAS- |(M+H)"
o dJazepin-2(1H)-
H N RN 669002-88-
Q/U\'% Z yl)metanon (san
HN H NY\/Q/ Y
N=N 0 F
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-((3aR,6aR)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)hexahydropyrolo[3,4- |benzo[d][1,2,3]triazo
c]pyrol-2(1H)-yl)-3-(4- I-5-y1)((3aR,8aS)- | Axit (E)-3-(4- oy
15.36 (diflometoxy)phenyl)prop-2-en-1- |octahydropyrolo[3,4- |(diflo-metoxy)- ™ P,I)+
+
on d]azepin-2(1H)- | phenyl)acrylic
9 u yl)metanon (san
N\ o_F| _,
Q/‘L ‘;Zj Y\/@/ h pham trung gian 6.1)
HN\ o N S F
N=N J
(E)-1-[cis-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- (1H-benzotriazol-5-
c]pyridin-5-yl1]-3-(4-triflometoxy- yl)-cis-octahydro- | Axit (E)-3-(4- e
1537|  PphenyD-prop-2-en-l-on |, ) rs 4 clpyridin- (triflometoxy)p " I’{)“‘
PUN +
N ™| 2-yl-metanon (san | henyl)acrylic
o) .
S Y pham trung gian 6)
F7<F N(:t)N
F © H °
3-((E)-3-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- benzo[d][1,2,3Jtriazo
d]azepin-6(7H)-yl)-3-oxoprop-1- 1-5-y1)((3aR,8aS)- | Axit (E)-3-(3- 441.6
15.38 enyl)benzonitril octahydropyrolo[3,4- | xyanophenyl)- (MH)Y'
0 d]azepin-2(1H)- acrylic
Q)J\ NCHC yh)metanon (san
"N H erﬁwJ[:l\Mqph&nhunggmn6l)
0
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
Axit (E)-3-(2-
carbonyl)octahydropyrolo[3,4- |benzo[d][1,2,3]triazo flod
. O_ -
d]azepin-6(7H)-yl)-3-(2-flo-4- 1-5-y1)}((3aR,8aS)-
. (triflometoxy)- | 518,5
15.39| (triflometoxy)phenyl)prop-2-en-1- | octahydropyrolo[3,4- .
phenylacrylic | (M+H)
on dJazepin-2(1H)-
o (CAS-RN
H yl)metanon (san
NN\ . o F . _ 1240261-81-7)
" H\. NY\D/ F74F pham trung gian 6.1)
N=N =
o}
(E)-1-((3aR,6aR)-5-(1H-
1H-
benzo[d][1,2,3]triazol-5- (
benzo[d][1,2,3]triazo | Axit (E)-3-(2-
carbonyl)hexahydropyrolo[3,4-
1-5-y1)((3aR,6aR)- flo-4-
c]pyrol-2(1H)-yl)-3-(2-flo-4-
. hexahydropyrolo[3,4 | (triflometoxy)- | 490,2
15.40 | (triflometoxy)phenyl)prop-2-en-1-
-c]pyrol-2(1H)- | phenyl)acrylic | (M+H)"
on
o yl)metanon (CAS-RN
Q)LN% F 074': dihydroclorua (san |1240261-81-7)
S
HN\NzN H Nﬁ;@ F | phdm trung gian 2.4)
o
(E)-1-((3aR,6aR)-5-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo
carbonyl)hexahydropyrolo[3,4- I-5-yl)((3aR,6aR)- | Axit (E)-3-(4-
e clpyrol-2(1H)-yl)-3-(4-clo-2- | hexahydropyrolo[3,4 clo-2- 440,1
. flophenyl)prop-2-en-1-on -c]pyrol-2(1H)- flophenyl)- | (M+H)"
yl)metanon acrylic

O
H
HN NY\D/
\ H S
N=N
(0]

dihydroclorua (san

phidm trung gian 2.4)
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dihydroclorua (san

, MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-((3aR,6aR)-5-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo
carbonyl)hexahydropyrolo[3,4- | |-5-y1)((3aR,6aR)-
Axit (E)-3-
c]pyrol-2(1H)-y1)-3-(3,5- hexahydropyrolo[3,4 ' 456,1
15.42 ) (3,5-diclo- N
diclophenyl)prop-2-en-1-on -c]pyrol-2(1H)- | (M+H)
phenyl)acrylic
f ! )metanon
NN 4
Q)\ % dihydroclorua (san
HN\ H N A Cl )
N=N o pham trung gian 2.4)
(E)-1-((3aR,6aS)-5-(4,5,6,7- ((3aR,6aS)-
tetrahydro-1H-benzo[d][1,2,3]tri- | hexahydropyrolo[3.,4
azol-5-carbonyl)hexahydro- -c]pyrol-2(1H)-
pyrolo[3,4-c]pyrol-2(1H)-yl)-3-(4- y)(4,5,6,7- Axit (E)-3-(4- 764
15.43 | (triflometoxy)phenyl)prop-2-en-1- | tetrahydro-1H-  |(triflometoxy)p o },IY
+
on benzo[d][1,2,3]tri- | henyl)acrylic
0
H . azol-5-yl)metanon
NN\ o) .
% \ﬂ/\/@ I?(F (san pham trung gian
HN\ H\\ N N
N=N o 6.3)
1H-
1-[(3aR,6aR)-5-(1H-benzotriazol- (
b d][1,2,3]tri
5-carbonyl)-hexahydro-pyrolo[3,4- enzold]{ Jriazo Axit 3-(4-
1-5-y1)((3aR,6aR)-
c]pyrol-2-yl}-3-(4-triflometoxy- yD((3aR,6aR) (triflo-
hexahydropyrolo(3,4 474,6
15.44 phenyl)-propan-1-on metoxy)- .
o -c]pyrol-2(1H)- (M+H)
H phenyl)-
Q)L,% o{ yl)metanon )
HN H NY\/@ For propanoie
N=N I

phdm trung gian 2.4)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-[(3aS,6aR)-5-(1,4,6,7-
) (6,7-dihydro-1H-
tetrahydro-[1,2,3]triazolo[4,5-
. [1,2,3]triazolo[4,5-
¢]pyridin-S-carbonyl)-hexahydro-
c]pyridin-5(4H)-
pyrolo[3,4-c]pyrol-2-yl]-3-(4- Axit (E)-3-(4-
) yl)((3aR,6aS)- ) 471,5
15.45 | triflometoxy-phenyl)-prop-2-en-1- (triflometoxy)p .
hexahydropyrolo[3,4 ~ |(M+H)
on henyl)acrylic
o -c]pyrol-2(1H)-
QJ\N\%H\ ol yl)metanon (san
" :N H N\’(\/@ F | phdm trung gian 6.2)
ol
(E)-1-{(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)-  |penzo[d][1,2,3]triazo | Axit (E)-3-(3-
hexahydro-pyrolo[3,4-c]pyrol-2- 1-5-y1)((3aR,6aR)- | clo-5-(metyl-
546 ylJ-3-(3-clo-5-metansulfonyl- | hexahydropyrolo[3,4| sulfonyl)- 500,5
15.
phenyl)-prop-2-en-1-on -c]pyrol-2(1H)- | phenybacrylic | (M+H)"
yl)metanon (san phim
Q/‘k % Y\/@\ dihydroclorua (san | trung gian 23)
SN phim trung gian 2.4)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo
hexahydro-pyrolo[3,4-c]pyrol-2- | |.5.y])((3aR,6aR)-
: Axit (E)-3-
y1]-3-(3,5-dimetoxy-phenyl)-prop- | hexahydropyrolo[3,4 448,5
15.47 (3,5-dimetoxy- .
2-en-1-on -c]pyrol-2(1H)- . |(M+H)
o _ phenyl)acrylic
A 0 yl)metanon
% Y\/©\ dihydroclorua (san
HN H NN 07|
N=N 3 pham trung gian 2.4)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic Y
e
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo
hexahydro-pyrolo[3,4-c]pyrol-2- | 1-5-y])((3aR,6aR)- | Axit (E)-3-(3-
548 yl]-3-(3-clo-5-triflometoxy- | hexahydropyrolo[3,4 clo-5- 506,4
' phenyl)-pr0p-2-en-1-on -c]pyrol-2(1H)- | (triflometoxy)- | (M+H)"
yl)metanon phenyl)acrylic
J: j dihydroclorua (san
pham trung gian 2.4)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)-  tpenzo[d](1,2,3]triazo | Axit (E)-3-(3-
hexahydro-pyrolo[3,4-c]pyrol-2- | |.5.y])((3aR,6aR)- | clo-5-metoxy-
15.49 yl]-3-(3-clo-5-metoxy-phenyl)- | hexahydropyrolo[3,4 | phenyl)acrylic | 452,5
' prop-2-en-1-on -c]pyrol-2(1H)- (sén phdm | (M+H)"
i A cl yl)metanon trung gian
% Y\/@ dihydroclorua (san 23.1)
HN H NN S o’ |
N=N 3 pham trung gian 2.4)
3-{(E)-3-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-3-carbonyl)- |benzo[d][1,2,3]triazo| Axit (E)-3-(3-
hexahydro-pyrolo[3,4-c]pyrol-2- I-5-y1)((3aR,6aR)- clo-5-
15 50 yl]-3-oxo-propenyl}-5-clo- hexahydropyrolo[3,4 | xyanophenyl)- | 447,5
' benzonitril clpyrol-2(1H)- | acrylic (san |(M+H)"
i A cl yl)metanon phim trung
" %Y%/éj\\ diqhydroclorua (san gian 24.1)
N=N S “N|pham trung gian 2.4)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic o
e
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo| Axit (E)-3-(3-
hexahydro-pyrolo[3,4-c]pyrol-2- | ]-5-yl)((3aR,6aR)- | metoxy-5-
1551 yl]-3-(3-metoxy-5-triflometoxy- | hexahydropyrolo[3,4 | (triflometoxy)-| 502,5
' phenyl)-prop-2-en-1-on -c]pyrol-2(1H)- | phenyl)acrylic | (M+H)"
0 Vil 5 A
A o) yl)metanon (san pham
" \H%L - OF>(F di}lydroclorua (san | trung gian 24)
N=N o F | pham trung gian 2.4)
(E)-1-[(3aR,6aR)-5-(1,4,6,7- (6,7-dihydro-1H-
tetrahydro-[1,2,3]triazolo[4,5- [1,2,3]triazolo[4,5-
c]pyridin-5-carbonyl)-hexahydro- | c¢]pyridin-5(4H)-
pyrolo[3,4-c]pyrol-2-yl]-3-(4- yI)((3aR,6aR)- | Axit (E)-3-(4- 776
15.52 | triflometoxy-phenyl)-prop-2-en-1- | hexahydropyrolo[3,4 | (triflometoxy)p o P,I)+
_+_
on -c]pyrol-2(1H)- henyl)acrylic
j\ H - yl)metanon
N7 N\ o
J;) %\"/\/@ F7<F hydroclorua (san
HN\ H N = 2
N=N o pham trung gian 25)
(6,7-dihydro-1H-
1-[(3aR,6aR)-5-(1,4,6,7-
) [1,2,3]triazolo[4,5-
tetrahydro-[1,2,3]triazolo[4,5-
- ¢]pyridin-5(4H)- Axit 3-(4-
¢]pyridin-5-carbonyl)-hexahydro-
ybh((3aR,6aR)- (triflo-
pyrolo[3,4-c]pyrol-2-yl]-3-(4- 479,6
15.53 hexahyd lo[3,4 t -
triflometoxy-phenyl)-propan-1-on exahydropyrolo] metoxy) (M+H)"
-c]pyrol-2(1H)- phenyl)-
yl)metanon propanoic

(o}
S F
HN H N\n/\/©/ F
N=N i

hydroclorua (san

phdm trung gian 25)
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. MS,
Tén hop chat Amin Axit carboxylic
m/e
(3aR,7aR)-5-
(3aR,7aR)-5-{(3aR,6aR)-5-[(E)-3- ((3aR,6aR)-
(4-triflometoxy-phenyl)-acryloyl]- octahydropyrolo[3,4-
hexahydro-pyrolo[3,4-c]pyrol-2- c]pyrol-2-
bonyl}-hexahyd lo[5.,4 Axit (E)-3-(4-
carbonyl}-hexahydro-oxazolo[5,4-| carbonyl)hexahydro- 495,6
1 (triflometoxy)p
c]pyridin-2-on oxazolo[5,4- (M+H)"
0 henyl)acrylic
. /U\N H o F ¢]pyridin-2(1H)-on
H':PQ %NY\/@/ ?4 F| hydroclorua (san
‘W H .
O>/'— © o pham trung gian
25.1)
(3aR,7aR)-5-
(3aR,7aR)-5-{(3aR,6aR)-5-[3-(4- ((3aR,6aR)-
triflometoxy-phenyl)-propionyl]- octahydropyrolo[3,4- .
hexahydro-pyrolo[3,4-clpyrol-2 Axit 3-(4-
exahydro-pyrolo[3,4-c]pyrol-2- c]pyrol-2- i
triflo-
carbonyl}-hexahydro-oxazolo[5,4- carbonyl)hexahydro- 497,7
15.55 gy metoxy)_ .
c]pyridin-2-on oxazolo[5,4- (M+H)
0 phenyl)-
L H c]pyridin-2(1H)-on )
| N7 NN\ 0L propanoic
N Y N\(\/@ F hydroclorua (san
‘H H ,
O>/'— ° 0 pham trung gian
25.1)
(1H-
(E)-1-[(3aR,6aR)-5-(1H-
. benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)-
1-5-y1)((3aR,6aR)-
hexahydro-pyrolo[3,4-c]pyrol-2-
hexahydropyrolo[3,4 388,6
15.56| yl]-3-phenyl-prop-2-en-1-on Axit xinnamic .
-c]pyrol-2(1H)- (M+H)
Q)L % yl)metanon
\(\Q dihydroclorua (san
phdm trung gian 2.4)
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
. (1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-
b d][1,2,3]tri
5-carbonyl)-hexahydro-pyrolo[3,4- enzold]] Jiriazo
1-5-y1)((3aR,6aR)-
c]pyrol-2-yl]-3-phenyl-propan-1- yD((3aR.6aR)
hexahydropyrolo[3,4 | Axit 3-phenyl- | 390,6
15.57 on ) "
o -c]pyrol-2(1H)- propanoic | (M+H)
Q)Lr% yl)metanon
HN\N=N H N\(\Q dihydroclorua (san
° phidm trung gian 2.4)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo
hexahydro-pyrolo[3,4-c]pyrol-2- 1-5-y1)((3aR,6aR)-
. Axit (E)-3-(4-
yl]-3-(4-triflometyl-phenyl)-prop- | hexahydropyrolo[3,4 (B)-3 456,7
15.58 (triflo-metyl)- .
2-en-1-on -c]pyrol-2(1H)- " | (M+H)
o phenyl)acrylic
A Foe yl)metanon
% )(\/©)<F dihydroclorua (san
HN H NN :
N=N 5 pham trung gian 2.4)
. (1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d]{1,2,3]triazo
clpyrol-2-yl]-3-(4-triflometyl- 1-5-yI)((3aR,6aR)- | Axit 3-(4-
15.50 phenyl)-propan-1-on hexahydropyrolo[3,4 (triflo- 458,7
-c]pyrol-2(1H)-  |metyl)~phenyl) (M+H)"
yl)metanon -propanoic

i F
H
NN\ F
) F
HN\N—N H
o

dihydroclorua (san

pham trung gian 2.4)
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(0]
A FF
. x>
Q? S
HN\ H N =N
=N
N 0

yl)metanon
dihydroclorua (san

phédm trung gian 2.4)

(CAS-RN
539855-70-4)

. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
3aR,6aS)-N-((1H-
(3aR,6aS)-N-((1H-1,2,3-triazol-5- (3aR,6a5)-N~((
1,2,3-triazol-5-
y)metyl)-N-metyl-5-(3-(4- oo Hazo
1 1)-N- Axit 3-(4-
(triflometoxy)phenyl)propanoyl)he yDmetyl) xit 3
tylhexahydro- triflo-
xahydropyrolo[3,4-c]pyrol-2(1H)- metythexaiydro (triflo 467,6
15.60 lo[3,4- 1- toxy)-
carboxamit pyrolo[3,4-c]pyro metoxy) (M+H) .
o 2(1H)-carboxamit phenyl)-
\NJL% o{ 2,2,2-trifloaxetat (san| propanoic
F .
N\\/\Nﬁ H NY\/O/ F pham trung gian
N-
° 20,1)
(3aR 8a8)-N-((1H-1,2 3-triazol-5- | (E)3-(3-flo4-
triflometoxy)-
yhmetyl)-6-(B)-3-G-flo-4- | " o Nemetyl1-
(triflometoxy)phenyl)acryloyl)-N- phenyl)-1- (1H-1,2,3-
metyloctahydropyrolo[3,4- ((3aR,8a8)- triazol-d- 511,6
15.61 . . octahydropyrolo[3,4-
dJazepin-2(1H)-carboxamit ydropyrolof yl)metanamin | (M+H)"
0 d]azepin-6(7H)-
\NJ\N H F i N > en] (CAS-RN
: rop-2-en-1-on
~ \\?j K yopTop | 1248059-33-7)
N\\N _MH H NG (san pham trung gian
© 26.03)
1-[(3aR,6aR)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d][1,2,3]triazo|  Axit 3-(6-
c]pyrol-2-yl]-3-(6-triflometyl- I-5-yD((3aR 6aR)- (triflo-
15.60 pyridin-3-yl)-propan-1-on hexahydropyrolo[3,4 | metyl)pyridin- | 459,5
-c]pyrol-2(1H)- | 3-yl)propanoic | (M+H)"
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
1H-
1-[(3aS,6aS)-5-(1H-benzotriazol- (
b d][1,2,3]tri
5-carbonyl)-hexahydro-pyrolo[3,4- enzo[d]{1,2,3 Jtriazo
I-5-y1)((3aR,6aR)- Axit 2-(4-
¢]pyrol-2-yl]-2-(4-triflometoxy- yD((3aR,6aR) it 2
hexahyd lo[3,4 triflo- 476,5
15.63 phenoxy)-etanon exahydropyrolo[ (triflo
-c]pyrol-2(1H)- metoxy)- | (M+H)"
Q)\ % /©/ yl)metanon phenoxy)axetic
m/\o dihydroclorua (san
phim trung gian 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d][1,2,3]triazo| Axit 2-(4-clo-
c]pyrol-2-yl}-2-(4-clo-2-isopropyl- -5-y1)((3aR,62R)- | 2-isopropyl-5-
15.64 5-metyl-phenoxy )-ctanon hexahydropyrolo[3,4| metylphen- | 482,6
-c]pyrol-2(1H)- oxy)axetic |(M+H)"
Q/‘L % /E@ yl)metanon (CAS-RN
Y\O dihydroclorua (san | 5411-11-0)
phém trung gian 2.4)
) (1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-
benzo[d][1,2,3]triazo
5-carbonyl)-hexahydro-pyrolo[3,4-
) 1-5-y1)((3aR,6aR)-
c]pyrol-2-yl1]-3-biphenyl-4-yl- Axit 3-
hexahydropyrolo[3,4 466,6
15.65 propan-1-on (biphenyl-4- .
-c]pyrol-2(1H)- (M+H)

B

yl)metanon
dihydroclorua (san

phidm trung gian 2.4)

yl)propanoic
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. MS,
Vidu Tén hogp chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8aS)-2-(1H- (E)-3-(4-flo-2-
benzo[d][1,2,3]triazol-5- (triflometyl)phenyl)-
carbonyl)octahydropyrolo[3,4- 1-((3aR,8aS)- Axit 1H-
s 66 dJazepin-6(7H)-y)-3-(4-flo-2- | scahydropyrolo[3,4-|  benzo[d]- 502,6
" |(triflometyl)phenyl)prop-2-en-1-on|  §1azepin-6(7H)- | [1,2,3]triazol- | (M+H)"
i A N yl)prop-2-en-1-on | S5-carboxylic
3 F ] (san phdm trung gian
HN\N_N H Ne
5 26.04)
1-[(3aS,6aR)-5-(1 H-benzotriazol- 2-(4-clo-2-isopropyl-
5-carbonyl)-hexahydro-pyrolo[3,4- 5-metylphenoxy)-1-
¢]pyrol-2-yl]-2-(4-clo-2-isopropyl- ((3aR.6a8)- Axit 1H-
15.67 5-metyl-phenoxy)-etanon hexahydropyrolo[3,4| benzo[d]- 482,7
o -c]pyrol-2(1H)- | [1,2,3]triazol- | (M+H)"
Q)‘\% /%CCJ yl)etanon 5-carboxylic
HN N :
- H \é(\o Itydroclorua (san
pham trung gian 5.2)
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5-carbonyl)- (1H-
octahydropyrolo[3,4-d]azepin- benzo[d][1,2,3]triazo
Axit (E)-3-(4-
6(7H)-yl)-3-(4- I-5-y1)((3aR,8aS)-
(metyl- 494 .4
15.68 (metylsulfonyl)phenyl)prop-2-en- octahydropyrolo[3,4- .
1 sulfonyl)- | (M+H)
-on d]azepin-2(1H)-
0 phenyl)acrylic
N)KQ yl)metanon (san
et ; .
Qf\(& " pham trung gian 6.1)
N=N
0
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pham trung gian 2.2)

. MS,
Viduy Tén hgp chat Amin Axit carboxylic
m/e
(E)-1-((3aR,8a8)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- |benzo[d][1,2,3]triazo
, Axit (E)-3-(4-
dlazepin-6(7H)-yl)-3-(4- 1-5-y1)((3aR,8aS)-
. . (triflo- 516,4
15.69 | (triflometylthio)phenyl)prop-2-en- | octahydropyrolo[3,4- .
metylthio)- | (M+H)
1-on d]azepin-2(1H)-
o phenyl)acrylic
H yl)metanon (san
Y s/ A .
HN\Q/‘L @Y\/@/ F)(F pham trung gian 6.1)
N=N AN
o}
(E)-1-((3aR,8aS)-2-(1H-
1H-
benzo[d][1,2,3]triazol-5-carbonyl)- (
) benzo[d][1,2,3]triazo
octahydropyrolo[3,4-d]azepin-
) 1-5-yl)((3aR,8aS)- | Axit (E)-3-(4-
6(7H)-yl1)-3-(4-(triflometoxy)- 500,4
15.70 octahydropyrolo[3,4- | (triflometoxy)p R
phenyl)prop-2-en-1-on (M+H)
d]azepin-2(1H)- henyl)acrylic
QJ\EHC o ><|= yl)metanon (san
"N N H N\“/\/@ £ phidm trung gian 6.1)
(0]
1-((3aR,6aS)-5-(1H- (1H-
benzo[d][1,2,3]triazol-5- 1y rdy(1,2,3]triazo|  Axit 2-3-
carbonyl)hexahydropyrolo[3,4- I-5-yl)(trans- (triflo-
1571 clpyrol-2(1H)-yl)-2-(3- hexahydropyrolo[3,4| metoxy)- 476,5
: (triflometoxy)phenoxy)etanon _c]pyrol-2(1H)- |phenoxy)axetic| (M +H)"
F
0 ><FF yDmetanon (CAS-RN 836-
H
Q/U\% /é hydroclorua (san 33-9)
NN
HN\N=N H \g/\ o
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hydroclorua (san

pham trung gian 2.1)

. MS,
Vidu Tén hop chat Amin Axit carboxylic )
m/e
(E)-1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)octahydropyrolo[3,4- |, o[d][1,2,3]triazo et (813
. Xit (E)-3-(3-
15,72 | (riflometoxy)phenyDprop-2-en-1-) by dropyrolo[3,4- "
on d ) metoxy)- (M+H)
lazepin-2(1H)- )
o Fooe : phenyl)acrylic
Y O)(F yl)metanon (san
NN\ )
Q/u\ \:C m pham trung gian 6.1)
HN H\__N
N=N \
0
(E)-1-[trans-5-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- | (1H-benzotriazol-5-
c]pyridin-2-yl}-3-(3-triflometoxy- yl)-trans-octahydro- | Axit (E)-3-(3-
15.73 phenyl)-prop-2-en-1-on pyrolo{3,4-c]pyridin- (triflo- 486,4
q 5-yl-metanon metoxy)- |(M+H)"
N H
@/\)‘\% N hydroclorua (san | phenyl)acrylic
F>< i H N }—C}:EH phém trung gian 2.1)
¥ 0
(E)-1-[trans-5-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- (1H-benzotriazol-5-
c]pyridin-2-yl]-3-(4-triflometoxy- yl)-trans-octahydro- Axit (E)-3-(4-
rolo[3,4-c]pyridin- 486.,5
15.74 phenyl)-prop-2-en-1-on Py : [1 Ipy (triflometoxy)p o
-yl-metanon +
i Y henyl)acrylic
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phim trung gian

, MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-[trans-5-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- (1H-benzotriazol-5-
clpyridin-2-yl]-3-(3-clo-5- | o}y trans-octahydro- | Axit (E)-3-(3-
15,75 triflometoxy-phenyl)-prop-2-en-1- pyrolo[3,4-c]pyridin- clo-5- 520,4
' on S-yl-metanon | (triflometoxy)- | (M+H)"
o
“?‘/Q_/{ o hydroclorua (san | phenyl)acrylic
> N H 2
"o % F. .|pham trung gian 2.1)
NS X
0
(E)-1-[trans-5-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4- | (1H-benzotriazol-5-
c]pyridin-2-y1]-3-(3,5-diclo- | YD-trans-octahydro- Axit (E)-3-
- D-en-1- rolo[3,4-c]pyridin- 470,4
15.76 phenyl)-prop-2-en-1-on pyrolo[ pYy (3.5-diclo- )
9 5-yl-metanon | (M+H)
cl X H phenyl)acrylic
N% hydroclorua (san
N, ,
4 H \—N )—Q/EH pham trung gian 2.1)
o]
(1H-
(E)-1-[(3aR,6aR)-5-(1H-
) benzo[d][1,2,3]triazo
benzotriazol-5-carbonyl)- Axit (E)-3-(6-
1-5-y1)((3aR,6aR)-
hexahydro-pyrolo[3,4-c]pyrol-2- phenylpyridin-
. hexahydropyrolo[3,4 )
yl}-3-(6-phenyl-pyridin-3-yl)-prop- 3-yDacrylic | 465,5
15.77 -c]pyrol-2(1H)- , .
2-en-1-on (san pham | (M+H)
o yl)metanon _
N=N trung gian
N NN NH | dihydroclorua (san
X L4 23.05)
s
0

2.04)
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2-en-1-on
0

N=N
XN NH
N* & N
N | H
o}

yl)metanon
dihydroclorua (san

phim trung gian 2.4)

pham trung

gian 23.08)

. MS,
Vidu Tén hgp chat Amin Axit carboxylic )
m/e
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo Axit (E)-3-(5-
hexahydro-pyrolo(3,4-c]pyrol-2- 1-5-yD)((3aR,6aR)- (triflo-
. . hexahydropyrolo[3,4
yl]-3-(5-triflometyl-pyridin-2-yl)- ydropyrolof metyl)pyridin- | 457,5
15.78 -c]pyrol-2(1H)- .
prop-2-en-1-on 2-yDacrylic | (M+H)
o yl)metanon
F (CAS-RN
H F . 2
N\S p dihydroclorua (san
I F R _ 910654-24-9)
HN\NzN FAYL Y pham trung gian
° 2.04)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo | Axit (E)-3-(4-
hexahydro-pyrolo[3,4-c]pyrol-2- | 1-5-yl)((3aR,6aR)- (pyridin-4-
1579 yl}-3-(4-pyridin-4-yl-phenyl)-prop-| hexahydropyrolo[3,4 | yl)phenyl)- | 465,6
' 2-en-1-on -c]pyrol-2(1H)- acrylic (san | (M+H)"
i N=N yl)metanon phm trung
\ N NH . .
N L dihydroclorua (san | gian 23.07)
N A o phim trung gian 2.4)
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo | Axit (E)-3-(4-
hexahydro-pyrolo[3,4-c]pyrol-2- | 1-5-yl)((3aR,6aR)- (pyridin-3-
15.80 yl]-3-(4-pyridin-3-yl-phenyl)-prop-| hexahydropyrolo[3,4 | yl)phenyl)- 465,6
' -c]pyrol-2(1H)- acrylic (san | (M+H)"
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo | Axit (E)-3-(4-
hexahydro-pyrolo[3,4-c]pyrol-2- | 1-5-yl)((3aR,6aR)- (pyridin-2-
1581 y1]-3-(4-pyridin-2-yi-phenyl)-prop-| hexahydropyrolo[3,4| yl)phenyl)- | 465,5
' 2-en-1-on -clpyrol-2(1H)- | acrylic (san | (M+H)"
yl)metanon phdm trung
s % Y@ dihydroclorua (san | gian 23.09)
Z phim trung gian 2.4)
2-(4-clo-3-
1-[(3aS,6aR)-5-(1H-benzotriazol- metylphenoxy)-1-
5-carbonyl)-hexahydro-pyrolo[3,4- ((3aR,6aS)-
Axit 1H-
c]pyrol-2-yl]-2-(4-clo-3-metyl- hexahydropyrolo[3,4
benzo[d]- 440,7
15.82 phenoxy)-etanon -c]pyrol-2(1H)- .
0 [1,2,3]triazol- | (M+H)
H yl)etanon
N of 5-carboxylic
" L hydroclorua (san
N=N " \[c])/\o phim trung gian
31.1)
1-[(3a8,6aR)-5-(1H-benzotriazol- | 2-(4-€lo-2-
5-carbonyl)-hexahydro-pyrolo[3,4- metylphenoxy)-1-
¢]pyrol-2-yl]-2-(4-clo-2-metyl- ((3aR.6aS)- Axit 1H-
15.83 phenoxy)-etanon hexahydropyrolo[3,4| benzo[d]- 440,7
-c]pyrol-2(1H)- | [1,2,3]triazol- | (M+H)"

Peasies

yl)etanon
hydroclorua (san

pham trung gian 31)

5-carboxylic
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(E)-1-[(3aR,6aR)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo | Axit (E)-3-(5-
hexahydro-pyrolo[3,4-c]pyrol-2- | 1-5-yl)((3aR,6aR)- |phenylpyridin-
1584 yl]-3-(5-phenyl-pyridin-2-yl)-prop-| hexahydropyrolo[3,4 | 2-yl)acrylic | 465,5
' 2-en-1-on ~c]pyrol-2(1H)- (sén phdm | (M+H)"
i N=N yl)metanon trung gian
N\ X N NH
L~ ! dihydroclorua (san 23.06)
" 0 phdm trung gian 2.4)
: (1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-
1,2,3]tri Axit 3-(6-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d]{1,2,3]triazo Xit 3
-5-yl R)- |phenylpyridin-
c]pyrol-2-yl]-3-(6-phenyl-pyridin- I-5-yl)(3aR,6aR)- | phenylpyridin
15.85 3.yl)-propan-1-on hexahydropyrolo[3,4 3-y1)propa}n01c 467,6
o -c]pyrol-2(1H)- (s&n pham (M+H)"
=N
N T%H\ L ww yl)metanon trung gian
S R dihydroclorua (san 35.1)
° phim trung gian 2.4)
1-[(3aS,6a8)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4-| benzo[d][1,2,3]triazo
1-2-yl]-2-(2-i I- I-5-y)((3aR,6aR)-
c]pyrol-2-yl]-2-(2-isopropy y ) Axit 2-(2-
phenoxy)-etanon hexahydropyrolo[3,4| 434.6
15.86 isopropyl- .
o) -c]pyrol-2(1H)- ~ |(M+H)
H phenoxy)axetic
N\%\ )\/© yl)metanon
HN N dihydroclorua (san
=N H \n/\o Y (

phim trung gian 2.4)
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4-|benzo[d][1,2,3]triazo
22-v11-2-(2-tri - 1-5-y1)((3aR,6aR)-
c]pyrol-2-yl]-2-(2-triflomety! i Z d( o Axdit 2-(2- s
h - exahydropyrolo[3, ,
15.87 phenoxy)-etanon ¢ (triflo-metyl)- )
o) -c]pyrol-2(1H)- ~ |(M+H)
H g F phenoxy )axetic
% ~X : yl)metanon
F
HN N dihydrocl :
‘) H \n/\o 1, ydroclorua (san
o phim trung gian 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4- (1H-
c]pyrol-2-yl]-2-(biphenyl-2- benzo[d][1,2,3]triazo
yloxy)-etanon I-5-y1)((3aR,6aR)- Axit 2.
hexahydropyrolo[3,4 468,5
15.88 (biphenyl-2- .
o -c]pyrol-2(1H)- loxyaxeti (M+H)
= oxy)axetic
O 0\)]\N H N‘NH yhmetanon Y
% dihydroclorua (san
H
o pham trung gian 2.4)
(E)-1-[(3a8S,6a8S)-5-((R)-4,5,6,7- ((3aR,6aR)-
tetrahydro-1H-benzotriazol-5- | hexahydropyrolo[3,4
carbonyl)-hexahydro-pyrolo[3,4- -c]pyrol-2(1H)-
c]pyrol-2-yl]-3-(4-triflometoxy- yD((R)-4,5,6,7- Axit (E)-3-(4- 766
15.89 phenyl)-propenon tetrahydro-1H- (triflometoxy)p ’ .
(M+H)
Q benzo[d][1,2,3]triazo| henyl)acrylic

N
H \n\\ N
0

1-5-yl)metanon
hydroclorua (san

phdm trung gian 2.5)
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N:N

phim trung gian 2.4)

. MS,
Vidu Tén hgp chat Amin Axit carboxylic "
e
1-((3aR,6aR)-5-((R)-4,5,6,7- ((3aR,6aR)-
tetrahydro-1H-benzo[d]- hexahydropyrolo[3,4
[1,2,3]triazol-5- ~c]pyrol-2(1H)- AXxit 3-(4-
carbonyl)hexahydropyrolo[3,4- yD((R)-4,5,6,7- (triflo-
478,5
15.90 clpyrol-2(1H)-yl)-3-(4- tetrahydro-1H- metoxy)- M
i +
(triflometoxy)phenyl)propan-1-on (benzo[d][1,2,3]triazo|  phenyl)-
1-5-yl)metanon propanoic
Q)\ % \(\/@ 74 hydroclorua (san
HN™™ .
pham trung gian 2.5)
. (1H-
1-[(3aS,6aS)-5-(1H-benzotriazol- Axit 2-(2-clo-
benzo[d][1,2,3]triazo
5-carbonyl)-hexahydro-pyrolo[3,4- 4-
1-5-y1)((3aR,6aR)-
cIpyrol-2-yl]-2-(2-clo-4- Y (triflometoxy)-
. hexahydropyrolo[3,4 510,6
15.91 trlﬂometoxy-phenoxy)-etanon phenoxy)axetic .
-c]pyrol-2(1H)- ) (M+H)
(sdn pham
yl)metanon
\% Kj/ 74 _ , trung gian
N=N \n/\o dihydroclorua (san 33.3)
pham trung gian 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d][1,2,3]triazo | Axit 2-(2-(1H-
clpyrol-2-yl]-2-(2-pyrol-1-yl- 1-5-y1)((3aR,6aR)- pyrol-1-
15.2 phenoxy)-etanon hexahydropyrolo[3,4| yl)phenoxy)- | 457,6
-c]pyrol-2(1H)- axetic (san | (M+H)"
Q)k % yl)metanon phim trung
oj@ dihydroclorua (san gian 33.2)
Y\
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
4-{2-[(3aS,6aS)-5-(1H-
benzotriazol-5-carbonyl)- (1H-benzold]-
hexahydro-pyrolo[3,4-c]pyrol-2- [1,2,3]triazol-5- Axit 2-(4-
yl]-2-oxo0-etoxy }-3-metoxy- yD((3aR,6aR)- Xyano-2-
- 44
15.93 benzonitril hexahydropyrolo[3,4 metoxy 7,5
-c]pyrol-2(1H)-  |phenoxy)axetic| (M+H)"
~o 0
o M AN N=N yl)metanon (CAS-RN
- %‘ Y@ dihydroclorua (san | 115109-49-4)
0 phim trung gian 2.4)
4-{2-[(3aS,6aS)-5-(1H- (1H-
benzotriazol-5-carbonyl)- benzo[d][1.2,3]triazo
hexahydro-pyrolo[3,4-c]pyrol-2- I-5-y1)(3aR,6aR)- Axit 2-(4-
15.94| Yl]-2-oxo-etoxy} -benzonitril hexahydropyrolo[3,4 Xyano- 417,5
o . -c]pyrol-2(1H)- . ~|(M+H)"
H N phenoxy)axetic
% /©/// yl)metanon
N : ]
“N\N=N H \g/\o dihydroclorua (san
phdm trung gian 2.4)
(1H-
1 -[(338,638)-5-( 1H-benzotriazol- benzo[d] [1 ,2,3]triazo
5-carbonyl)-hexahydro-pyrolo[3,4- -5-y1)((3aR,6aR)-
15.95 c]pyrol-2-yl}-2-phenoxy-etanon hexahydropyrolo[3,4 Axit 2- 392,6
. -c]pyrol-2(1H)- | phenoxyaxetic (M+H)"

L0

yl)metanon
dihydroclorua (san

phim trung gian 2.4)
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Wecasclss

dihydroclorua (san

pham trung gian 2.4)

. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
2-{2-[(3 S)-5-(1H-
(2-((328,628)-5+( (H- e
iazol-5- - xit 2-(2-
benzotriazol-5-carbonyl) benzo[d][1,2,3]triazo )
hexahvdro- - 2 Xyano-4-
exahydro-pyrolo[3,4-c]pyrol 1-5-yl)((3aR,6aR)- ( .ﬂy |
2-0X0- -5-trifl - triflometoxy)-
o yl]-2-oxo-etoxy } -5-triflometoxy hexahydropyrolo[3,4 X ) y' 501.5
. itri enoxy)axetic
benzonitril c]pyrol-2(1H)- p ) (M+H)"
N (san pham
I \).J\ NN yl)metanon )
o) H - trung gian
Wi N N | dihydroclorua (san &
Ko LA , 34,2)
H I pham trung gian 2.4)
1-((3aR,8aS)-2-(1H-
benzo[d][1,2,3]triazol-5- 2-(2-isopropyl-5-
_ metylphenoxy)-1-
carbonyl)octahydropyrolo[3,4 (}(’3PR : 83)’) Axit 1H-
. _ _ Kol -- - a , a -
o d]azepin-6(7H)-yl)-2-(2-isopropyl . o benzo[d]- 476.7
) } octahydropyrolo[3,4- ;
5-metylphenoxy)etanon ydropy [1.2,3]triazol- | (M+H)
o d]azepin-6(7H)-
H , 5-carboxylic
Q)L,% )\/@\ yl)etanon (san pham
”"\N=N H N o trung gian 36.02)
o
. (1H-
(1H-benzotriazol-5-y1)-[(3aS,6aS)-
5-(6-triflometoxy-1H-indol-2- benzo[d][1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- 1-5-y)(3aR,6aR)- | Axit 6-(triflo-
15.08 ¢]pyrol-2-yl]-metanon hexahydropyrolo[3,4| metoxy)-1H- | 485,44
-c]pyrol-2(1H)- indol-2- | (M+H)"
N=N
yl)metanon carboxylic
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(1H-benzotriazol-5-yl)-[(3aS,6aS)- (1H-
5-(5-triflometoxy-1H-indol-2-  |benzo[d][1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- | 1-5-yl)}((3aR,6aR)- | Axit 5-(triflo-
15.99 c¢]pyrol-2-yl]-metanon hexahydropyrolo[3,4 | metoxy)-1H- | 485,44
' F -c]pyrol-2(1H)- indol-2-  |(M+H)"
o o e .
N F yl)metanon carboxylic
HN % I N\ dihydroclorua (san
NN o " phdm trung gian 2.4)

Vidul6

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-(triflometylsulfinyl)phenyl)prop-2-en-1-on

F
NG F
: S\
B \O
HN H Ne_

B& sung dung dich nudc hydro peroxit 35% (9,43 mg, 97,0 umol) vao dung dich cua (E)-
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-(4-(triflometylthio)phenyl)prop-2-en-1-on (vi du 15.69; 25 mg, 48,5 umol)
trong axit axetic (1 mL). Hon hgp phan ung ndy duoc gia nhiét & 95°C, sau d6 sau 3 gio,
bd sung mdt phin khac nita ctia dung dich nuée hydro peroxit 35% (18,9 mg, 194 pmol).
Sau 15 gi® nita, hén hgp phan tmg dugc phin b gira etyl axetat va dung dich nude natri
hydrocarbonat bdo hoa. Lép hitu co duge rira bing nuéce mubi, lam kho bing magie
sulfat, loc va lam bay hoi. Chay sic ky (silica gel; gradien cta diclometan véi
diclometan/metanol/dung dich nudc amoniac 25% theo ty 1¢ 90:10:0,25) tao ra hop chét
néu & dé& muc (11 mg, 43%). Bot mau tring, MS: 532,4 (M+H)".

Vidu 17
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1-((3aR,8a$S)-2-(1H-Benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(3-flo-4-(triflometoxy)phenyl)propan-1-on

0
N 3 . i F
g (0]

" . e
\ H N F
N=N

o}

Dung dich clua (E)-1-((3aR, 8aS)-2-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)octahydropyrolo[3,4-d]azepin-6(7H)-yl)-3-(3-flo-4-(triflometoxy)phenyl)prop-
2-en-1-on (vi du 1.15; 63 mg, 122 umol) trong metanol (4 mL) duoc khudy & nhiét do
trong phong trong moi trudng hydro (1 bar) véi su ¢ mat cua paladi (10% trén than hoat
tinh, 39 mg, 0,37 mmol), sau d6 sau 18 gid, nguyén liéu khong tan dugc loai bd bang
céch loc qua dat diatomit. Phdn dich loc dugc bay hoi va duge tinh ché bang cach chay
sic ky (silica gel; gradien cta heptan — etyl axetat) tao ra hop chit néu & dé muc nay (48
mg, 74%). Bot mau trang, MS: 520,7 (M+H)".

Cac hgp chit néu trong vi du dudi day dugce tao ra tuong tu voi hop chét néu trong
vi dy 17, thay (E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydro-
pyrolo[3,4-dJazepin-6( 7H)-yl)-3-(3-flo-4-(triflometoxy)phenyl)prop-2-en-1-on bing
nguyén liéu ban dau thich hop.

Vi du Tén hop chét Nguyén liéu ban ddu | MS

(3aR,8aS)-N-((1H-1,2,3-
triazol-5-yl)metyl)-N-
metyl-6-((E)-3-(4-
17.01 2(1H)-carboxamit (triflometoxy)phenyl)- | 495,6
Q acryloyl)octahydro-  [(M+H)"

(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-
N-metyl-6-(3-(4-(triflometoxy)phenyl)-
propanoyl)octahydropyrolo[3,4-dJazepin-

pyrolo[3,4-d]azepin-

NN\S F
~ Qj ke -
Noww M N F 2(1H)-carboxamit (vi du

9.07)
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on
0
N\ F oS
s 7
HN i N F
=N
N 0o

(triflometoxy)phenyl)-
prop-2-en-1-on (vi du

15.40)

Vidu Tén hop chét Nguyén liéu ban ddu | MS
(3aR,8aS)-N-((1H-1,2,3-
(3aR,8aS)-N-((1H-1,2,3-triazol-5-y)metyl)- triazol-5-yl)metyl)-6-
6-(3-(3-flo-4-(triflometoxy)phenyl)- ((E)-3-(3-flo-4-
propanoyl)-N-metyloctahydropyrolo[3,4- (triflometoxy)phenyl)-
: : 513,6
17.02 d]azepin-2(1H)-carboxamit acryloyl)-N-
0 (M+H)"
I H F metyloctahydro-
N™ °N 3 F
~ %‘Y\Qofp pyrolo[3,4-dJazepin-
N H
N-NH 3 2(1H)-carboxamit (vi du
15.61)
(E)-1-((3aR,6aR)-5-(1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-5- benzo[d][1,2,3]triazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2- | carbonyl)hexahydro-
03 yl]-3-(4-diflometoxy-phenyl)-propan-1-on pyrolo[3,4-c]pyrol- | 456,5
' L 2(1H)yD)-3-(4-  |(M+H)"
NN\ o__F
" %N\ﬂ/\/@ T (diflometoxy)phenyl)-
\ H
N=N o prop-2-en-1-on (vi du
15.36)
E)-1- -5-(1H-
[(3aR 6aR)-5-(1H-benzotriazol-5- | ) ((3aR,6aR)-5-(1H
1,2,3]triazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2- benzo[d](1.2,3]triazol-5
h -
yl]-3-(2-flo-4-triflometoxy-phenyl)-propan-1- carbonybhexahydro
rolo[3,4-c]pyrol- 4927
17.04 pyrolo([3,4-c]py )
2(1H)-yl)-3-(2-flo-4- |(M+H)
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Vi du Tén hop chit Nguyén liéu banddu | MS
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5- (E)-1-((3aR,8aS)-2-(1 H-
carbonyl)octahydropyrolo[3,4-d]azepin- benzo[d][1,2,3]triazol-5-
6(7H)-yD)-3-(4-flo-2- carbonyl)octahydro- s04.6
17.05 (triflometyl)phenyl)propan-1-on pyrolo[3,4-d]azepin- ’ )
o (M+H)
N e F 6(7H)-yl)-3-(4-flo-2-
: F
@ YE:Q/ (triflometyl)phenyl)prop-
HN H N
N=N I 2-en-1-on (vi du 15.66)
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5- (E)-1-((3aR,8aS)-2-(1H-
carbonyl)octahydropyrolo[3,4-d]azepin- benzo[d][1,2,3]triazol-5-
6(TH)-y1)-3-(2-metyl-4- carbonyl)octahydro-
17.06 (triflometoxy)phenyl)propan-1-on pyrolo[3,4-djazepin- | 516.7
o 6(7H)-yl)-3-(2-metyl-4- |(M+H)"
Q)L hL</\H;\ o ><F (triflometoxy)phenyl)-
N H NW/\:Q/ T prop-2-en-1-on (vi du
© 1.18)
1 -((3aR,8aS)-2-(1 H-anZO[d] [1 ,2,3]triazol—5- (E)-l -((3aR 8aS)-2-( 1H-
carbonyl)octahydropyrolo[3,4-d]azepin- benzo[d][1,2,3]triazol-5-
6(7H)-yl)-3-(3-flo-4-metoxyphenyl)propan-1- carbony!)octahydro-
466,7
17.07 on rolo[3,4-d]Jazepin-
) pyrolo[3,4-d]azep M)’
AL F 6(7H)-yl)-3-(3-flo-4-
N %Y\/@o\ metoxyphenyl)prop-2-
\ H N
N=N I en-1-on (vi du 1.19)
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Vidu Tén hop chét Nguyén li¢u ban dau MS
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-| (E)-1-[(3aS,8aR)-2-(1H-
octahydro-pyrolo[3,4-d]azepin-6-y1]-3-(2- benzotriazol-5-
isopropyl-phenyl)-propan-1-on carbonyl)-octahydro- 460.7
17.08 0 rolo[3,4-d]azepin-6- ’
y pyrolo[3,4-d]azep MY
N yl]-3-(2-isopropyl-
HN\N N H N phenyl)-prop-2-en-1-on
0 (vi du 1.22)
1-[(3aR,6aR)-5-(1H-benzotriazol-5- (E)-1-[(3aR,6aR)-5-(1H-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2- benzotriazol-5-
yl]-3-(5-triflometyl-pyridin-2-yl)-propan-1-on carbonyl)-hexahydro- 459,5
17.09 rolo[3,4-c]pyrol-2-yl]-
pyrolo[3,4-c]py 'y M)’
@/k % 3-(5-triflometyl-pyridin-
2-yl)-prop-2-en-1-on (vi
du 15.78)
. (E)-1-[(3aR,6aR)-5-(1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-5-
benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
carbonyl)-hexahydro-
y1]-3-(5-phenyl- pyr1dm -2-yl)-propan-1-on 467,6
17.10 rolo[3,4-c]pyrol-2-yl]-
pyrolo[3,4-c]pyrol-2-yl] (M)
% 3-(5-phenyl-pyridin-2-
yl)-prop-2-en-1-on (vi du
15.84)
E)-1-[(3aR,6aR)-5-(1H-
| {(3aR 6aR)-5-(1H-benzotriazol-5- | 10208 -5
benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
carbonyl)-hexahydro-
yl}-3-(4-pyridin- 4-yl phenyl)-propan-1-on 467,5
17.11 rolo[3,4-c]pyrol-2-yl]-
- pyrolo[3,4-c]pyrol-2-yl] (MY’
% NH 3-(4-pyridin-4-yl-
: phenyl)-prop-2-en-1-on
(vidu 15.79)
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Vi du Tén hop chit Nguyén liu banddu | MS
_ (E)-1-[(3aR,6aR)-5-(1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-5-
benzotriazol-5-
carbonyl)-hexahydro-pyrolo(3,4-c]pyrol-2-
carbonyl)-hexahydro-
yl1]-3-(4-pyridin- 3-yl -phenyl)-propan-1-on 467,6
17.12 yrolo[3,4-c]pyrol-2-yl]- .
p py y (M+H)
Cé‘ 3-(4-pyridin-3-yl-
| phenyl)-prop-2-en-1-on
(vi du 15.80)
. (E)-1-[(3aR,6aR)-5-(1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-5-
benzotriazol-5-
carbonyl)-hexahydro-pyrolo(3,4-c]pyrol-2-
carbonyl)-hexahydro-
yl]-3-(4-pyridin-2- yl -phenyl)-propan-1-on 467,5
17.13 rolo[3,4-c]pyrol-2-yl]- .
pyrolo[3,4-c]pyrol-2-y (M+H)
% 3-(4-pyridin-2-yl-
N,
; phenyl)-prop-2-en-1-on
(vidu 15.81)
[2-(3H-[1,2,3]triazol-4-yl)-etyl]-amit cua axit| (3aR,8aS)-N-(2-(1H-
(3a8,8aR)-6-[3-(4-triflometoxy-phenyl)- |1 2 3-triazol-5-yl)etyl)-6-
propionyl]-octahydro-pyrolo[3,4-djazepin-2- | ((E)-3-(4-(triflometoxy)- 495.2
17.14 carboxylic henyl)acryloyl)octa- ,
phenyl)acryloyl) (M+H)'
j\ hydropyrolo(3,4-
H N F
4 carboxamit (vi du 9.09)
1-[trans-2-(1H-benzotriazol-5-carbonyl)- (E)-1-[trans-2-(1H-
octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(4- benzotriazol-5-
triflometoxy-phenyl)-propan-1-on carbonyl)-octahydro- 4887
17.15 N rolo[3,4-c]pyridin-5- ’
N NH pyrolo[3,4-c]py (M+H)'
0 Y yl]-3-(4-triflometoxy-
F)Z J[::r/\“JLT::i:jN phenyl)-propenon (vi du
) i o
F H 1.26)
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Vidu Tén hop chit Nguyén liéu ban dau MS
1-[trans-2-(1H-benzotriazol-5-ylmetyl)- E (1
-1-[trans-2-(1H-
octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(4- () _[ (
_ benzotriazol-5-ylmetyl)-
triflometoxy-phenyl)-propan-1-on
1716 y octahydro-pyrolo[3,4- | 474,4
' NN clpyridin-S-yl]-3-(4- | (M+H)"
N
Q " 07{ triflometoxy-phenyl)-
N\/:IO‘W/\/Q/ o i
o T propenon (vi du 6.07)
1-((3aR,8aS)-2-(1H-benzo[d]{1,2,3]triazol-5- (E)-1-((3aR,8a8)-2-(1H-
carbonyl)octahydropyrolo[3,4-dJazepin- benzo[d][1,2,3]triazol-5-
6(7H)-y])-3-(3-clo-3- carbonyl)octahydropyrol
17.17 (triflometyl)phenyl)propan-1-on o[3 4-d]azepin-6(TH)- 520,6
0 ’ (M+H)*
o cl y1)-3-(3-clo-5-(triflo-
. . metyl)phenyl)prop-2-en-
HN H\__N F
N=N ) JF 1-on (vi du 1.27)
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5- (E)-1-((3aR,8a8)-2-(1 H-
carbonyl)octahydropyrolo[3,4-dJazepin- benzo[d][1,2,3]triazol-5-
6(7H)-y1)-3~(4-metoxy-2- carbonyl)octahydropyrol
17.18 (triflometyl)phenyl)propan-1-on o[3 4-d]azepin-6(7H)- 5167
0 ’ (M+H)"

yl)-3-(4-metoxy-2-
(triflometyl)phenyl)prop-
2-en-1-on (vi du 1.28)
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Vi du Tén hop chit Nguyén liéu ban ddu | MS

1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5- (E)-1-((3aR,8aS)-2-(1H-

carbonyl)octahydropyrolo(3,4-dJazepin- |\ - i1 5 3jtriazol-5-
TH)-yl)-3-(2-xycl Ipheny! -1-
6(7H)-yl)-3-(2-xyclopropylphenyl)propan carbonyl)octahydro-

on 458,7
17.19 pyrolo[3,4-d]azepin- R
0 (M+H)

NG 6(7H)-yD)-3-(2-
N % \’§© xyclopropylphenyl)prop-
\ H N
N=N

2-en-1-on (vi du 1.29)

1-[(3aR,6aR)-5-(1H-benzotriazol-5- (E)-1-[(3aR,6aR)-5-(1H-

carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4- benzotriazol-5-

c]pyrol-2-yl]-3-[3-metoxy-5- carbonyl)-hexahydro-
504,4

17.20 (triflometoxy)phenyl]propan-1-on
(M+H)"

pyrolo[3,4-c]pyrol-2-yl}-
3-(3-metoxy-5-triflo-

o}
: F metoxy-phenyl)-prop-2-
N=N o F

en-1-on (vi du 15.51)

Vidu 18

(E)-3-[4-(triflo-metoxy)-phenyl]-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1 H-imidazo[4,5-
¢]pyridin-6-carbonyl)-octahydro-pyrolo[3,4-dJazepin-6-yl]-prop-2-en-1-on hydroclorua

0
%o TS
F N N
H I H

Budc 1: (S)-Di-tert-butyl 6-((3aR,8aS)-6-((E)-3-(4-(triflometoxy)phenyl)acryloyl)-
decahydropyrolo[3,4-d]azepin-2-carbony!)-6,7-dihydro-1H-imidazo[4,5-c]pyridin-
1,5(4H)-dicarboxylat

Hop chit néu & d& muc nay duogc tao ra twong tu vdi hop chét néu trong vi du 15 tir (E)-

1-((3aR,8aS)-octahydropyrolo[3,4-dJazepin-6(7H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-
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en-1-on hydroclorua (san phém trung gian 5) va axit (S)-1,5-bis(tert-butoxycarbonyl)-
4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-6-carboxylic (CAS-RN 175289-42-6). Bot
mau tring, MS: 704,3 M+H)".

Busc 2: (E)-3-[4-(triflo-metoxy)-phenyl]-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1H-
imidazo[4,5-c]pyridin-6-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-prop-2-en-1-on

hydroclorua

Hop chét néu & d& muc nay dugc tao ra twong tu vdi san phdm trung gian 1, budc 2 tir
(S)-di-tert-butyl 6-((3aR,8aS)-6-((E)-3-(4-(triflometoxy)phenyl)
acryloyl)decahydropyrolo[3,4-dJazepin-2-carbonyl)-6,7-dihydro-1H-imidazo[4,5-c]
pyridin-1,5(4H)-dicarboxylat. Chét rin mau tring, MS: 504,2 (M+H)".

Vidu 19

1-[(3a8S,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3 ,4-c]pyrol-2-yl]-2-(2-

isopropyl-5-metyl-phenoxy)-etanon

B3 sung O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (32,4
mg, 85,1 pmol) vao huyén phu cta (1H-benzo[d][1,2,3]triazol-5-y])((3aR,6aR)-
hexahydropyrolo[3,4-c]pyroi-2(1H)-yl)metanon hydroclorua (san phidm trung gian 2.04;
25 mg, 85,1 umol, duong luong: 1,00), N-metylmorpholin (43,0 mg, 426 pumol) va axit
2-(2-isopropyl-5-metylphenoxy)axetic (17,7 mg, 85,1 umol) trong N,N-dimetylformamit
(4 mL) & 0°C, sau d6 hdn hgp phan ng nay duoc dé dén nhiét do trong phong trong
khoang thoi gian 16 gid. Sau khi phén bd giira etyl axetat va dung dich nudc natri hydro
carbonat bdo hoa, 16p hitu co dugc rira bang nudc va nudc mudi, 1am kho bing magie
sulfat, loc va lam bay hoi. Chay sic ky (silica gel; gradien cua diclometan v6i
diclometan/metanol/dung dich nuéc amoniac 25% theo ty 1€ 90:10:0,25) tao ra hop chét
néu & d& muc (37 mg, 97%). Bot mau trang, MS: 448,6 (M+H)".

Céc hop chét néu dudi ddy dugc tao ra tuong tu véi hop chét néu trong vi du 19,
thay (1H-benzo[d][1,2,3]triazol-5-yl)((3aR,6aR)-hexahydropyrolo[3,4-c]pyrol-2(1H)-
yDmetanon hydroclorua va axit 2-(2-isopropyl-5-metylphenoxy)axetic lin luot biang

amin va axit carboxylic thich hegp.
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. MS,
Vidu Tén hop chat Amin Axit carboxylic )
m/e
1H-
1-[(3aS,6aS)-5-(1H-benzotriazol- (
b 1,2,3]tri Axit 2-(2-
5-carbonyl)-hexahydro-pyrolo[3,4- enzo[d][1,2,3]triazo Xit 2+
1-5-yl R,6aR)- b -4-
c]pyrol-2-yl]-2-(2-bromo-4- >-yD(B3aR,6aR) romo
hexahyd lo[3,4 | (triflometoxy)- | 554,3
19.01| triflometoxy-phenoxy)-etanon exahydropyrolo[3,4 | (triflometoxy) ’
-c]pyrol-2(1H)- | phenoxy)axetic (M+H)"
Q/‘L % % yl)metanon (san phdm trung
Y\ojg/ dihydroclorua (san gian 33.1)
phim trung gian 2.4)
(1H-benzotriazol-5-yl)- (1H-
[(3aR 6aR)-5-(4'-clo-biphenyl-4- |°ePzold]l1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- 1-5-yl)((3aR,6aR)- Axit 4°-
hexahydropyrolo[3,4 472,5
19.02 cJpyrol-2- yl ]-metanon ydropyrolol clobiphenyl-4- .
-c]pyrol-2(1H)- (M+H)
carboxylic
% yl)metanon
dihydroclorua (san
cl .
pham trung gian 2.4)
4-{2-[(3aS,6aS)-5-(1H- (1H-
benzotriazol-3-carbony)- benzo[d][1,2,3]triazo|  Axit 2-(4-
hexahydro-pyrolo|3,4-c]pyrol-2- I-5-y1)((3aR,6aR)- xyano-2-
yl]-2-oxo-ctoxy}-3-isopropyl- hexahydropyrolo[3,4| isopropyl- 459,6
19.03 benzonitril . +
-c]pyrol-2(1H)- phenoxy)axetic | (M+H)
i H N yl)metanon (san phém trung
ascieul -
HN - N\r(\o dlflydrocloma (san gian 34.1)
N=N 0 pham trung gian 2.4)
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, MS,
Viduy Tén hop chat Amin Axit carboxylic )
m/e
2-(2-axetyl -phenoxy)-1- (1H-
[(3aS,6aS)-5-(1H-benzotriazol-5- |benzo[d][1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- I-5-y1)((3aR,6aR)- | Axit 2-(2-axetyl
19.04 ¢]pyrol-2-yl]-etanon hexahydropyrolo[3,4 | -phenoxy)axetic| 434,6
' o o -c]pyrol-2(1H)-  [(CAS-RN 1878-| (M+H)"
Q)Lh% /U\/© yl)metanon 62-2)
HN N dihydroclorua (san
o pham trung gian 2.4)
4-{2-[(338,638)-5-(11‘1- (IH-
. Axit 2-(4-
benzotriazol-5-carbonyl)- benzo[d][1,2,3]triazo )
hexahydro-pyrolo[3,4-clpyrol-2- | |_5_y|y(3aR,6aR)- | Xyano-c-
1]-2-ox0-etoxy }-5-isopropyl-2- isopropyl-5-
y y propy hexahydropyrolo[3,4 473,7
19.05 Ib il metyl- .
mety -benzonitri -c]pyrol-2(1H)- . (M+H)
o phenoxy)axetic
H N yl)metanon )
NN\S Z (san pham trung
%‘ dihydroclorua (san ian 34)
HN . ian
N=N " l‘/\° pham trung gian 2.4) s
(1H-benzotriazol-5-yl)- (1H-
[(3aR,6aR)-5-(naphtalen-2-  |benzo[d][1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- | 1-5-y)((3aR,6aR)-
19.06 c]pyrol-z-yl]-metanon hexahydropyrolo[3,4 Axit 2- 410,6
' o) -c]pyrol-2(1H)- naphthoic M-H)
J@/‘L% yl)metanon
HN ) H N dihydroclorua (san

phim trung gian 2.4)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
(1H-benzotriazol-5-yl)-[(3aS,6aS)- (1H-
5-(4-metoxy-naphtalen-2- benzo[d][1,2,3]triazo
carbonyl)-hexahydro-pyrolo[3,4- | 1-5-yD((3aR,6aR)- | Axit 4-metoxy-
19.07 ¢]pyrol-2-yl]-metanon hexahydropyrolo[3,4| 2-naphthoic 442.,6
' 0 o -clpyrol-2(1H)-  [(CAS-RN 5773-| (M+H)"
Q)LN% yl)metanon 93-3)
HN ] A OO dihydroclorua (san
N= )
° pham trung gian 2.4)
4-{2-[(3aS,6aS)-5-(1H-
benzotriazol-5-carbonyl)- (1H-
hexahydro-pyrolo[3,4-c]pyrol-2- |benzo[d]{1,2,3]triazo Axit 2-(4-
yl]-2-oxo-etoxy}-3-etoxy- I-5-yI)}((3aR,6aR)-
Xyano-2-etoxy-
benzonitril hexahydropyrolo[3,4 461,7
19.08 phenoxy)axetic .
-c]pyrol-2(1H)- (M+H)
L ) (CAS-RN
N=N metanon
o My~ | 7 835888-68-1)
% dihydroclorua (san
NZ N : :
o pham trung gian 2.4)
. (1H-
1-[(3aR,6aR)-5-(1 H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d][1,2,3]triazo | Axit 3-(3-flo-4-
cpyrol-2-yl]-3-(3-flo-4- I-5-y1)((3aR,6aR)- | (triflometoxy)-
h d lo[3,4 1)- 49
19.09 | triflometoxy-phenyl)-propan-1-on exahydropyrolof3, phenyl) 24
-c]pyrol-2(1H)- | propanoic (san |(M+H)"

f F
H F
N\s o
HN\N_ H
- o

yl)metanon
dihydroclorua (san

phdm trung gian 2.4)

phim trung gian

35)
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, MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4-| benzo[d][1,2,3]triazo
) Axit 2-(4-clo-2-
c]pyrol-2-yl]-2-(4-clo-2-isopropyl-| 1-5-yl)((3aR,6aR)-
isopropyl-
phenoxy)-etanon hexahydropyrolo[3,4 468,5
19.10 phenoxy)axetic .
Q -c]pyrol-2(1H)- (M+H)
NS . (CAS-RN
% yhmetanon 109042-01-5)
N - -
HN‘N=N H \g/\o dihydroclorua (san
phim trung gian 2.4)
[(3aS,6aS)-5-(4'~clo-biphenyl-4- ((3aR6aR)-
carbonyl)-hexahydro-pyrolo[3,4- hexahydropyrolo[3,4
clpyrol-2-y1]-(R)-4,5,6,7- clpyrol-2(1H)-
tetrahydro-1H-benzotriazol-5-yl- yD((R)-4,5.6.7- Axit4™- 4765
19.11 tetrahydro-1H- clobiphenyl-4-
metanon (M+H)"
o benzo[d][1,2,3]triazo| carboxylic
O »‘%H' ] I-5-yl)metanon
< N
O H N\n\\\“'(IN' hydroclorua (san
c .
I ° pham trung gian 2.5)
1H-
1-[(3aS,6aS)-5-(1H-benzotriazol- (
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d](1,2,3]triazo
-5-yl - it 3-(4-
c]pyrol-2-yl]-3-(4-triflometoxy- 15-yD((3a8,6a5) Axit 3-(
iflo- - 4
16.12 phenyl)-propan-1-on hexahydropyrolo[3,4 | (triflo-metoxy)- | 474,4
-c]pyrol-2(1H)- phenyl)-  |(M+H)"
yl)metanon propanoic

0
H
Q)L % ol
F
3 F
HN H NY\Q
o

N=N

dihydroclorua (san

phim trung gian 8)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
. (1H-
(1H-benzotriazol-5-yl)-[(3aS,6aS)-
5-(4'-clo-biphenyl-4-carbonyl)- |Penzold]l1,2,3]triazo
hexahydro-pyrolo[3,4-c]pyrol-2- I-5-y1)(3aS,6a5)- Axit 4°-
hexahydropyrolo[3,4 472,6
19.13 Yl ]-metanon clobiphenyl-4- .
-c]pyrol-2(1H)- (M+H)
carboxylic
% yl)metanon
dihydroclorua (san
. phdm trung gian 8)
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4-| benzo[d][1,2,3]triazo|  Axit 2-(2-
c]pyrol-2-yl]-2-[2-(tetrahydro- | 1-5-yD((3aR,6aR)- | (tetrahydro-
19.14 furan_z-yl)_phenoxy]_etanon hexahydropyr010[3 ,4 furan-2-yl)- 462,5
' o o -c]pyrol-2(1H)- | phenoxy)axetic | (M+H)"
Q)LN\%!"\ Oj@ yl)metanon (san phém trung
HN N dihydroclorua (san ian 33
\N=N H \[(\0 . Y ( g )
o pham trung gian 2.4)
(1H-benzotriazol-5-yl)- (1H-
[(3aR,6aR)-5-(4-metoxy- benzo[d][1,2,3]triazo
naphtalen-2-carbonyl)-hexahydro- | 1-5-y1)((3aS,6aS)- | Axit 4-metoxy-
19.15 pyr0]0[3’4-C]pyr01-2-yl]-metanon hexahydropyrolo[3,4 2-naphthoic 442.6
' o o -c]pyrol-2(1H)-  [(CAS-RN 5773-| (M+H)"
Q)LN\%H\ yl)metanon 93-3)
HN W \N OO dihydroclorua (san
N=

phim trung gian 8)
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, MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo[3,4-| benzo[d][1,2,3]triazo Axit 2-(2-tert-
c]pyrol-2-yl]-2-(2-tert-butyl- I-5-yI}((3aR,6aR)- buty]
- hexahydropyrolo[3,4 4485
19.16 phenoxy)-etanon ydropyrole] phenoxy)axetic .
o) -c]pyrol-2(1H)- (M+H)
H (CAS-RN
NN\ yl)metanon
3 dibvdrocl i 19271-90-0)
HN ihydroclorua (san
\N:N H \n/\o 1 y (
o pham trung gian 2.4)
[(3aR 6aR)-5-(1H-benzotriazol-5- (1H-
carbonyl)-hexahydro-pyrolo[3,4- benzo[d][1,2.3Jtriazo
c]pyrol-2-y1]-[trans-4-(4-clo- 1-5-y1)((3aR,6aR)- | Axit trans-4-(4-
10.17| phenyl)-xyclohexyl]-metanon hexahydropyrolo[3,4| clophenyl)- 478,2
o -c]pyrol-2(1H)- xyclohexan- (M+H)"
N=N
N‘%H\ NH yl)metanon carboxylic
BN dihydroclorua (san
. © phim trung gian 2.4)
1-[(3aR,6aR)-5-(1H-benzotriazol- (1H-
5-carbonyl)-hexahydro-pyrolo(3,4- benzo[d]{1,2,3]triazo
c]pyrol-2-y1]-3-(3-flo-4- I-5-y)((3aR,6aR)- |Axit 3-(3-flo-4-
lo.1g| trifometyl-phenyl)-propan-1-on hexahydropyrolo[3,4| (triflometyl)- | 474,5
-c|pyrol-2(1H)- phenyl)- (M-H)"
yl)metanon propanoic

0 .
H
N\& F
3 F
HN‘N—N H
- o)

dihydroclorua (san

phim trung gian 2.4)
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, MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
: (1H-
1-[(3aR,6aR)-5-(1H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4- benzo[d][1,2,3]triazo
clpyrol-2-y1]-3-(2-flo-4- 1-5-y1)((3aR,6aR)- | Axit 3-(2-flo-4-
lo.19| tri flometyl-phenyl)-propan-1-on hexahydropyrolo[3,4| (triflometyl)- | 474,5
o i -c]pyrol-2(1H)- phenyl)- (M-H)
/Q)L% F F yl)metanon propanoic
F
HNN_N W NN dihydroclorua (san
° phim trung gian 2.4)
1-[(3aS,6aS)-5-(1H-benzotriazol-
5-carbonyl)-1,3,3a,4,6,6a- (1H-
hexahydropyrolo[3,4-c]pyrol-2- benzo[d][1,2,3]triazo|  Axit 2-(2-
y1]-2-(2-pyridin-3- 1-5-y1)((3aR,6aR)- (pyridin-3-
16,90 ylphenoxy)etanon hexahydropyrolo[3,4| yl)phenoxy)- | 467,6
o -c]pyrol-2(1H)- axetic (san | (M-H)"
N=N .
°\/U\N H NH yDmetanon pham trung gian
% % dihydroclorua (san 34.3)
SN o phém trung gian 2.4)
4-[3-[(3aR,6aR)-5-(1H-
benzotriazol-5-carbonyl)- (1H- Axit 3-(4-
1.3.3a,4.6,6a- benzo[d][1,2,3]triazo xyano-2-
hexahydropyrolo[3,4-c]pyrol-2- 1-5-yD((3aR.6aR)- isopropy!-5-
hexahyd lo[3,4 471,7
19.21|  Yl-3-oxopropyl]-2-metyl-5- exahydropyrelol3, metylphenyl)- .
propan-2-ylbenzonitril -cJpyrol-2(1H)- propanoic (san (M+H)
o yl)metanon , _
H vl pham trung gian
dN% #" | dihydroclorua (san 2
HNN_N A phdm trung gian 2.4) '
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
4-[3-[(3aR,6aR)-5-(1H-
iazol-5- . (1H-
benzotriazol-5-carbonyl) Axit 3-(4-
1.3.3a.4.6.6a- benzo[d][1,2,3]triazo
R 1-5-y1)((3aR,6aR) xyano-2-
- 2- -J- an,0ak)-
hexahydropyrolo[3,4-c]pyrol-2 y isopropyl-
1922 yl]-3-oxopropyl]-3-propan-2- hexahydropyrolo[3,4 ohenyl) 457,77
ylbenzonitril -c]pyrol-2(1H)- vy
propanoic (san
0 yl)metanon ) '
H N pham trung gian
% #" | dihydroclorua (san 2)
HN‘N—N W phim trung gian 2.4)
- 0
[(3aR,6aR)-5-[1-(4- (1H-
clophenyl)piperidin-4-carbonyl]- |penzo[d][1,2,3]triazo|  Axit 1-(4-
1,3,3a,4,6,6a- 1-5-y)((3aR,6aR)- | clophenyl)-
1023 hexahydropyrolo[3,4-c]pyrol-2- | hexahydropyrolo[3,4| piperidin-4- | 479,6
"7 |yl]-(1H-benzotriazol-5-yl)metanon -c]pyrol-2(1H)- carboxylic | (M+H)"
i H N=N yl)metanon (CAS-RN
N NH
O)L ] dihydroclorua (san | 845645-46-7)
o T
¢l 0 pham trung gian 2.4)
[(3aS,6aS)-5-[(5R)-4,5,6,7-
R,6aR)-
tetrahydro-1H-benzotriazol-5- ((3aR.6aR)
h d 4
carbonyl]-1,3,3a,4,6,6a- exahydropyrolof3, |
hexahydropyrolo[3,4-c]pyrol-2- ~clpyrol-2(1H)- Axit 4-
yl]-(4-propan-2-yloxynaphtalen-2- YD((R)-4,5.6,7- | isopropoxy- 2- 4745
19.24 tetrahydro-1H- naphthoic
yl)metanon (M+H)"
benzo[d][1,2,3]triazo| (CAS-RN

N T'\N s S

|-5-yl)metanon
hydroclorua (san

phim trung gian 2.5)

1368865-02-4)
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, MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
[(3aS,6aS)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazol-5- ((3aR,6aR)-
carbonyl]-1,3,3a,4,6,6a- hexahydropyrolo[3,4 Axit 4-
- 2(1H)-
hexahydropyrolo[3,4-c]pyrol-2- clpyrol-2(1H) isopropoxy-
o y)((R)-4,5,6,7-
yl]-(4-propan-2-yloxyquinolin-2- quinolin-2- | 475,5
19.25 tetrahydro-1H- .
yl)metanon carboxylic | (M+H)
benzo[d][1,2,3]triazo
J\ (CAS-RN
? o 1-5-yl)metanon
N A 1406553-19-2)
N’ EO % O hydroclorua (san
N _ .
H N N pham trung gian 2.5)
o]
1-[(3aR,6aR)-5-[(5R)-4,5,6,7-
1H-
tetrahydro-1H-benzotriazol-5- (
benzo[d][1,2,3]triazo | Axit 3-(2-flo-4-
carbonyl]-1,3,3a,4,6,6a- enzo[d][1,2,3]triazo | Axit 3-(2-flo
1-5-yl)((3aR,6aR)- | (triflometoxy)-
hexahydropyrolo[3,4-c]pyrol-2- 5-yD)((aR.6aR)- | (triflometoxy)
hexahydropyrolo[3,4 pheny!l)- 496,4
19.26 y1)-3-[2-flo-4- d lpz o , o
- - - 3 +
(triflometoxy)phenyl]propan-1-on clpyrol-2(1H) prf)pan01c (san | ( )
o yl)metanon pham trung gian
i }Z /@(\)LN‘%H‘ i | dihydroclorua (san 35.4)
N .
F O F H "\nw"‘OIN" pham trung gian 2.4)
0
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. MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
4-[2-[(3aS,6aS)-5-[(5R)-4,5,6,7- ((3aR,6aR)-
tetrahydro-1H-benzotriazol-5- hexahydropyrolo[3,4|  Axit 2-(4-
carbonyl]-1,3,3a,4,6,6a- -c]pyrol-2(1H)- Xyano-2-
hexahydropyrolo[3,4-c]pyrol-2- yD((R)-4,5,6,7- isopropyl-5-
471,5
19.27 [Yl]-2-oxoetoxy]-2-metyl-5-propan-|  tetrahydro-1H- metyl-
. (M+H)"
2-ylbenzonitril benzo[d][1,2,3]triazo | phenoxy)axetic
(o] 5 A
0\/”\N H ‘ I-5-yl)metanon  |(san pham trung
% (:[ 'w | hydroclorua (san gian 34)
N// H¢ N\T\\‘.. Nl . '
b pham trung gian 2.5)
[(3aS,6aS)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazol-5- ((3aR6aR)-
carbonyl]-1,3,3,4,6,6a- | PCXaYdropyrolol3. AL s
hexahydropyrolo[3,4-c]pyrol-2- -clpyrol-2(1H)- trifloetoxy)-
D((R)-4,5,6,7-
yl]-[1-(2,2,2- YR isoquinolin-3- | 515,4
19.28 . . T tetrahydro-1H-
trifloetoxy)isoquinolin-3- carboxylic (M+H)"
benzo[d][1,2,3]triazo
yl]metanon (CAS-RN

q
N ""\\l\N :\H
IO A
N N ~ F
H H N0,
[o) F

1-5-yl)metanon
hydroclorua (san

phim trung gian 2.5)

1096982-79-4)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
1-[(3aS,6aS)-5-[(5R)-4,5,6,7- ((3aR,6aR)-
tetrahydro-1H-benzotriazol-5- hexahydropyrolo[3,4
carbonyl]-1,3,3a,4,6,6a- _c]pyrol-2(1H)- Axit 2-(4-
hexahydropyrolo[3,4-c]pyrol-2- yD((R)-4,5,6,7- bromo-2-tert-
o butyl- 530,4
19.29 ylJ-2-(4-bromo-2-tert- tetrahydro-1H- v .
butylphenoxy)etanon benzo[d][1,2,3]triazo phenoxy)axetic | (M+H)
o 5-y1) (CAS-RN
-3-yl)metanon
o M AN K Y 425372-86-7)
\%\ O: '~ | hydroclorua (san
: | .
Br H\\ N\r‘\... N .
o pham trung gian 2.5)
1-{(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-1,3,32,4,6,6a-  |pe;00d)[1,2,3]triazo|  Axit 2-(4-
hexahydropyrolo[3,4-c]pyrol-2- I-5-yl)((3aR,6aR)- | bromo-2-tert-
10,30 y1]-2-(4-bromo-2-tert- hexahydropyrolo[3,4 butyl- 526,6
. butylphenoxy)etanon -c]pyrol-2(1H)- | phenoxy)axetic (M+H)"
i H yl)metanon (CAS-RN
NN\ B
Q)L %‘ >Sij/ ' dihydroclorua (san | 425372-86-7)
HN
N=N " \g/\o phim trung gian 2.4)
4-[2-[(3aS,6aS)-5-[(5R)-4,5,6,7- (3aR 6aR)-
tetrahydro-1H-benzotriazol-5- hexahydropyrolo[3,4
carbonyl}-1,3,3a.4,6,6a- -c]pyrol-2(1H)- Axit 2-(2-tert-
hexahydropyrolo[3,4-c]pyrol-2- YI((R)-4,5,6,7- butyl-4-xyano-
1]-2-oxoetoxy]-3-tert- o 471,7
19.31 y1l-2-oxoetoxy]-3-te tetrahydro-1H-  |phenoxy) axetic .
butylbenzonitril . (M+H)
benzo[d][1,2,3]triazo |(san pham trung
0 1-5-yl)metanon gian 40)
O\)J\N H H .
(:Zf? E::]:NN hydroclorua (sén
NN " ) )
N H \lg‘ N | phdm trung gian 2.5)
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) MS,
Vidu Tén hgp chat Amin Axit carboxylic
m/e
4-[2-[(3aS,6aS)-5-(1H-
benzotriazol-5-carbonyl)- (1H-
1,3,32,4,6,6a- benzofd][1,2,3]triazo| -
X1t 2-(2-tert-
hexahydropyrolo[3,4-c]pyrol-2- 1-5-y1)((3aR,6aR)- bty -doxyano
utyl-4-x -
- yl]-2-oxoetoxy]-3-tert- hexahydropyrolo[3,4 . )y | 4717
. g enoxy)axetic
butylbenzomtrll -c]pyr01-2( 1 H)- p ?I (M_H)"
(san pham trung
o yl)metanon
o H N=N gian 40)
N% NH | dihydroclorua (san
NZ N phim trung gian 2.4)
)
[(3aS,6aS)-5-[(5R)-4,5,6,7-
tetrahydro-1H-benzotriazol-5- ((3aR,6aR)-
carbonyl}-1,3,3a,4,6,6a- hexahydropyrolo|3,4 Axit 1-metyl-5-
hexahydropyrolo[3,4-c]pyrol-2- -clpyrol-2(1H)- (triflo-metoxy)-
yl]-[1-metyl-5-(triflometoxy)indol- yD(R)-4.5.6,7- 1H-indol-2- 501.5
19.33 tetrahydro-1H- ’
2-yljmetanon Y carboxylic | (M-H)"
benzo[d][1,2,3]triazo
(CAS-RN

F
o} [o] F
SO0 :
N S
\ \
H H N I N
o |

I-5-yl)metanon
hydroclorua (san

phim trung gian 2.5)

1257122-42-1)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
1-[(3aS,6aS)-5-[(5R)—4,5,6,7- ((3aR,6aR)-
tetrahydro-1H-benzotriazol-5- | hexahydropyrolo[3,4
carbonyl]-l ,3,33,4,6,63- _C]pyrol_z( 1 H)_
hexahydropyrolo[3,4-c]pyrol-2- |  yI)(R)-4,5,6,7- Axit 2-(4- 785
19.34 yl]-2-[4- tetrahydro-1H- | (triflo-metoxy)- ™ P,I)_
(triflometoxy)phenoxyJetanon |benzo[d][1,2,3]triazo | phenoxy)axetic
o - -
" »‘““\N # o f 1-5-yl)metanon
N I) ¢! hydroclorua (san
N H N\n/\o F
0 phim trung gian 2.5)
[(3aS,6aS)-5-[(SR)-4,5,6,7-
R,6aR)-
tetrahydro-1H-benzotriazol-5- ((3aR.6aR)
hexahyd lo[3,4
carbonyl}-1,3,3a,4,6,6a- exahydropyrolo[3,
- 1-2(1H)- Axit 1-etoxy-
hexahydropyrolo[3,4-c]pyrol-2- clpyrol-2(1H) xit ety
((R)-4,5,6,7- i inolin-3-
yl]-(1-etoxyisoquinolin-3- yDUR) soquineTn 461,5
19.35 tetrahydro-1H- carboxylic
yl)metanon (M+H)"
o benzo[d][1,2,3]triazo| (CAS-RN
~° l N SN H 1-5-yl)metanon 1094758-39-0)
Z %\'}“\‘,.OINLN hydroclorua (san
o phdm trung gian 2.5)
1-[(3aS,6aS)-5-(1H-benzotriazol- (1H-
5-carbonyl)-1 ,3,3&,4,6,621— benzo[d] [ 1 ,2,3]triazo
hexahydropyrolo[3,4-c]pyrol-2- -5-y1)((3aR,6aR)-
yl]-2-(2-tert-butyl-4- hexahydropyrolo[3,4 476,5
19.36 metoxyphenoxy etanon _c]pyrol-2(1H)- butyl-4-metoxy- (M+H)’

0
N
Oy ™
HN H N\n/\o
N=N o

yl)metanon
dihydroclorua (san

phim trung gian 2.4)

phenoxy)axetic
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, MS,
Vidu Tén hop chat Amin Axit carboxylic )
m/e
((3aS,6aS)-5-(1H-
. (1H-
benzo[d][1,2,3]triazol-5-
b d][1,2,3]tri
carbonyl)hexahydropyrolo[3,4- enzold]] Itriazo Axit 4-etoxy-
1-5-yl)((3aR,6aR)-
c]pyrol-2(1H)-yl)(4-etoxyquinolin- yh( aR) quinolin-2-
hexahydropyrolo[3,4 457,6
19.37 2-yl)metanon carboxylic .
-c]pyrol-2(1H)- (M+H)
J (CAS-RN
o o yl)metanon
N 40609-78-7)
% m dihydroclorua (san
HN‘N= HON T N” phim trung gian 2.4)
((3aS,6aS)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbony)hexahydropyrolo[3,4- benzo[d][1,2,3]triazo| Axit 4-(2,2,2-
cIpyrol-2(1H)-yl)(d-(2,2,2- 1-5-y1)((3aR,6aR)- trifloetoxy)-
10,38  trifloctoxy)quinolin-2-ylmetanon hexahydropyrolo[3,4| quinolin-2- 511,6
. -c]pyrol-2(1H)- carboxylic | (M+H)"
yl)metanon (CAS-RN

F——F
9 o}
H
NN\
Q)L% ®
N
WO N
- o

dihydroclorua (san

phim trung gian 2.4)

1281584-65-3)
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. MS,
Vidu Tén hop chat Amin Axit carboxylic
m/e
((3aS,6aS)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)hexahydropyrolo[3,4- |benzo[d][1,2,3]triazo
c]pyrol-2(1H)-yl)(6-xyclobutoxy- | 1-3-yD)((3aR,6aR)- Axit 6-
19.39 5-(triflometyl)pyridin-3- hexahydropyrolo[3,4 | xyclobutoxy-5- | 501,2
' yl)metanon clpyrol-2(1H)- | (triflometyl)- |(M+H)"
yl)metanon nicotinic
dihydroclorua (san
phdm trung gian 2.4)
((3aS,6aS)-5-(1H- (1H-
benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazo |Axit 5-bromo-6-
carbonyl)hexahydropyrolo[3,4- I-5-y1)((3aR,6aR)- 2-
o0 c]pyrol-2(1H)-yl)(5-bromo-6-(2- hexahydropyrolo[3,4 | metoxyetoxy)- | 515,2
“*V Imetoxyetoxy)pyridin-3-yl)metanon _c]pyrol-2(1H)- | nicotinic (CAS-| (M +H)
T 4 yDmetanon  |RN 912454-34-
N\ 0
J@)\ % | 1 dihydroclorua (san 3)
HN\ H N ~-N o )
N=N o [ | phdm trung gian 2.4)
((3aS,6aS)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)hexahydropyrolo[3,4- anSZO[ld] [;i36]t;azo Axit 5-bromo-6-
c]pyrol-2(1H)-y1)(5-bromo-6- -3-y((3aR.6aR)- (xyclopropyl-
i ) din-3 hexahydropyrolo[3,4 511,1
19.41| (xyclopropylmetoxy)pyridin-3- o metoxy )nicotini VA
- - - +
yl)metanon clpyrol-2(1H) ¢ (CAS-RN ( )

0 y N=N‘
N= I N NH
V\O N H#' N
Br
(o]

yl)metanon
dihydroclorua (san

phdm trung gian 2.4)

912454-38-7)
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Viduy Tén hop chét Amin Axit carboxylic M5,
m/e
((3aS,6aS)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)hexahydropyrolo[3,4- | benzo[d][1,2,3]triazo Axit 5-
c]pyrol-2(1H)-yl)(5-xyclopropyl- | 1-5-yl)((3aR,6aR)- | xyclopropyl-6-
10.42 6-(2,2,2-trifloetoxy)pyridin-3- | hexahydropyrolo[3,4| (2,2,2-triflo- | 501,5
yl)metanon -c]pyrol-2(1H)- | etoxy)nicotinic | (M+H)"
g o N N=N‘NH yl)metanon (CAS-RN
:)(\OJ?)L %‘ w/@ dlghydrocloru.a (san | 1427064-90-1)
F 5 pham trung gian 2.4)
((3aS,6aS)-5-(1H-
benzo[d][1,2,3]triazol-5- (1H-
carbonyl)hexahydropyrolo[3,4- |penzo[d][1,2,3]triazo
clpyrol-2(1H)-yl)(6-(2,2,2- I-5-yl)((3aR,6aR)- | Axit-(2,2,2-
043 trifloetoxy)-5-(triflometyl)pyridin- | hexahydropyrolo[3,4 | triflo-etoxy)-5- | 529,5
3-yDmetanon -c]pyrol-2(1H)- (triflo- (M+H)"
yl)metanon metyl)nicotinic

dihydroclorua (san

phdm trung gian 2.4)

Vi dy 20
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(1H-benzotriazol-5-yl)- {(3aS,6aS)-5-[4-(4-clo-phenyl)-piperidin-1-carbonyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-yl}-metanon

o
J A =N
prea :S<n
< N
H
Ci o

B6 sung dung dich ctia 4-(4-clophenyl)piperidin-1-carbonyl clorua (san phidm trung
gian 9.3; 44,9 mg, 163 pmol) trong diclometan (2 mL) vao huyén phit mau tring cua
(1H-benzo[d][1,2,3]triazol-5-y1)((3aR,6aR )-hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)metanon hydroclorua (san phim trung gian 2.4; 40 mg, 136 pmol) va trietylamin (68.9
mg, 681 pmol) trong diclometan (4 mL) & nhiét do trong phong, sau d6 sau 19 gio, hén
hgp phan tng duoc phan bd gitra dung dich nuéc natri hydrocarbonat bao hoa va
diclometan. Lép hiru co duge rira bang nudc mudi, lam kho bing magie sulfat, loc va lam
bay hoi. Chay sac ky (silica gel; gradien clia diclometan véi diclometan/metanol/dung
dich nudc amoniac 25% theo ty 1§ 90:10:0,25) tao ra hop chit néu ¢ dé muc (50 mg,
77%). Bot mau tring, MS: 479,6 (M+H)".

Hop chat néu & vi du dudi ddy dugc tao ra tuong tu v6i hop chét néu & vi du 20,

thay 4-(4-clophenyl)piperidin-1-carbonyl clorua biang chét phan mg thich hop.

Vi du Tén hop chat Chét phan {mg MS

(1H-benzotriazol-5-yl)-{(3aS,6aS)-5-[4-(4-

clo-phenyl)-piperazin-1-carbonyl]- 4-(4-
hexahydro-pyrolo[3,4-c]pyrol-2-yl}-metanon clophenyl)piperazin-1- | 480,4

carbonyl clorua (CAS- |(M+H)"

o

N N NH

O,N\/I % Y@ RN 64985-84-8)
| o

20.01

c

San phdm trung gian
San phdm trung gian 1

(3aR,6a8)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat hydroclorua
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Busc 1: (3aR,6aS)-2-tert-Butyl 5-(3,5-diclobenzyl) tetrahydropyrolo[3,4-c]pyrol-
2,5(1H,3H)-dicarboxylat

B& sung N,N'-carbonyldiimidazol (401 mg, 2,47 mmol) vao dung dich mau néau nhat cta
(3,5-diclophenyl)metanol (425 mg, 2,35 mmol) trong diclometan (7 mL). Dung dich nay
duoc khudy & nhiét do trong phong trong 3 gio, sau do bd sung (3aR,6aS)-tert-butyl
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (CAS-RN 250275-15-1; 526 mg, 2,35
mmol), sau d6 sau 15 gi hén hop phan tng dugc phén bd giira dung dich nudc axit
clohydric 1M va diclometan. Lép hitu co duge rira bang nudc mudi, 1am khd bang magie
sulfat, loc va lam bay hoi dé tao ra hop chét néu & d& muc nay (972 mg, 99%). Dau nhot
mau nau nhat, MS: 359,2 (M+H-isobuten)".

Budéc 2: (3aR,6aS)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

hydroclorua

B sung axit clohydric (5-6 M trong 2-propanol) (11,6 mL, 57,9 mmol) vao dung dich
cua (3aR,6aS)-2-tert-butyl 5-(3,5-diclobenzyl) tetrahydropyrolo[3,4-c]pyrol-2,5(1H,3H)-
dicarboxylat (962 mg, 2,32 mmol) trong 2-propanol (4 mL), sau d6 sau 3 gio hdn hop
phén Umg ndy duoc lam bay hoi. Phén can duoc hdp phu trong etyl axetat va vai giot
etanol, sau d6 chat két tia dugc thu gom bang cach loc tao ra hop chit néu & dé muc nay
(738 mg, 91%). Chét rin mau tring, MS: 315,3 (M+H)".

Céac san pham trung gian dudi ddy dugc didu ché theo san phdm trung gian 1, thay
(3aR,6aS)-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat va (3,5-

diclophenyl)metanol 14n luot bang amin va rugu thich hop.

. . Ruou MS,
So Tén hop chat Amin

trans-tert-butyl
hexahydro-1H-
pyrolo[3,4- (3,5-diclo- 3294
c]pyridin-2(3H)- phenyl)metanol (M+H)"
carboxylat (CAS-
RN 1251014-37-5)

(3aS,7aS)-3,5-
diclobenzyl hexahydro-
1.1 1H-pyrolo[3,4-
¢]pyridin-5(6H)-

carboxylat hydroclorua
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P , Ruou MS,
So Tén hop chat Amin
m/e
cis-tert-buty]l
cis-3,5-diclobenzyl hexahydro-1H-
hexahydro-1H- pyrolo[3,4-
1 lo[3 4-clpyrid Jpyridin-2GH) (3,5-diclo- 3294
: yrolo[3,4-c]pyridin- c¢]pyridin- - N
P P phenyl)metanol | (M+H)
5(6H)-carboxylat carboxylat (san
hydroclorua phim trung gian
14)
tert-butyl este cua
(3aR,8aS)-3,5-
axit cis-octahydro-
diclobenzyl
pyrolo[3,4- (3,5-diclo- 3434
1.3 octahydropyrolo[3,4- .
dJazepin-2- phenyl)metanol | (M+H)
d]azepin-6(7H)- _
carboxylic (CAS-
carboxylat hydroclorua
RN 1251013-07-6)
trans-tert-butyl
4-triflometoxy-benzyl
hexahydro-1H-
este clia axit trans- (4-(triflo-
pyrolo[3,4- 345,6
1.4 | octahydro-pyrolo(3,4- . metoxy)phenyl)- R
] ¢]pyridin-2(3H)- (M+H)
c]pyridin-5-carboxylic metanol
carboxylat (CAS-
hydroclorua
RN 1251014-37-5)
trans-tert-butyl
3-clo-5-metansulfonyl- (3-clo-5-
b | _ hexahydro-1H- ( lsulfonyl)
enzyl este cua axit metylsulfonyl)-
pyrolo[3,4- v 373,6
1.5 trans-octahydro- o phenyl)metanol .
lo[3.4-c]pyridin-5 ¢]pyridin-2(3H)- ( i (M+H)
pyrolo[3,4-c]pyridin-5- san pham trun
carboxylat (CAS- P s

carboxylic hydroclorua

RN 1251014-37-5)

gian 17)
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, , Ruou MS,
SO Tén hop chat Amin
m/e
tert-butyl este cta
(3aR,8aS)-4-(2,2,2- (4-(2,2,2-
axit cis-octahydro-
trifloetoxy)benzyl trifloetoxy)-
pyrolo[3,4-
1.6 octahydropyrolo[3,4- ) phenyl)metanol n.a.
d]azepin-2-
d]azepin-6(7H)- ) (CAS-RN
carboxylic (CAS-
carboxylat hydroclorua 1020949-12-5)
RN 1251013-07-6)
tert-butyl este cta
(3aR,8aS)-2-flo-4- . (2-flo-4-(2,2,2-
axit cis-octahydro- _
(2,2,2-trifloetoxy)benzyl trifloetoxy)-
pyrolo[3,4-
1.7 octahydropyrolo[3,4- phenyl)metanol n.a.
d]Jazepin-2- \
d]azepin-6(7H)- (san pham trung
carboxylic (CAS- .
carboxylat hydroclorua gian 38)
RN 1251013-07-6)
(3aR,6aR)-tert-
(3a8S,6aS)-4- butyl
(triflometoxy)benzy]l hexahydropyrolo[3
4 Y yeropy (4-(triflometoxy)- | 331.5
1.8 hexahydropyrolo[3,4- ,4-c]pyrol-2(1H)- .
phenyl)metanol | (M+H)
c]pyrol-2(1H)- carboxylat (san
carboxylat hydroclorua pham trung gian
15.1)

San pham trung gian 2
(1H-benzotriazol-5-yl)-cis-octahydro-pyrolo[3,4-c]pyridin-5-yl-metanon hydroclorua

Budce 1: cis-tert-Butyl  5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-

pyrolo[3,4-c]pyridin-2(3H)-carboxylat

B6 sung 4-metylmorpholin (84,9 mg, 840 pmol), axit 1H-benzo[d][1,2,3}triazol-5-
(36,0 mg, 220 pmol) va O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyluroni hexaflo-phosphat (120 mg, 315 pmol) vao dung dich cta cis-tert-butyl

carboxylic
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hexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat (san phdm trung gian 14; 50 mg,
210 pmol) trong N,N-dimetylformamit (1 mL) & nhiét d$ trong phong, sau do sau 16 gio
hdn hop phan img duge phan bd gitra etyl axetat va dung dich nudc amoni clorua béo hoa.
Lép hitu co duge rua bang nudc mudi, lam kho bang magie sulfat, loc va lam bay hoi.
Chay sac ky (silica gel; gradien cta diclometan véi diclometan/metanol/dung dich nudce
amoniac 25% theo ty 1€ 90:10:0,25) tao ra hgp chit néu & dé muc (52 mg, 67%). Gom
mau vang nhat, MS: 370,5 (M-H)".

Budc 2: (1H-benzotriazol-5-yl)-cis-octahydro-pyrolo[3,4-c]pyridin-5-yl-metanon

hydroclorua

Hop chét néu & dé muc nay duogc tao ra tuong tu voi san phédm trung gian 1, budc 2 tir
(3aS,7aS)-tert-butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1 H-pyrolo[3,4-
c]pyridin-2(3H)-carboxylat. ChAt rén mau tring, MS: 272,5 (M+H)".

Céc san pham trung gian dugc diéu ché theo san pham trung gian 2. Thay (3aR,6aS)-tert-
butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat va axit 1H-benzo[d][1,2,3]triazol-5-

carboxylic 14n lugt bing amin va axit carboxylic thich hop.

. . MS,
So Tén hop chat Amin Axit carboxylic
m/e
trans-tert-butyl
(1H-benzotriazol-5-yl)- hexahydro-1H-
Axit 1H-benzo[d]- | 272,5
trans-octahydro- pyrolo[3,4-
2.1 [1,2,3]triazol-5- | (M+H)
pyrolo[3,4-c]pyridin-5- | c]pyridin-2(3H)- ) .
carboxylic
yl-metanon hydroclorua | carboxylat (CAS-
RN 1251014-37-5)
(1H-benzo[d]- (3aR,6aS)-tert-
[1,2,3]triazol-5- butyl
Axit 1H-benzo[d]- | 258,5
yl)(trans- hexahydropyrolo[3
2.2 [1,2,3]triazol-5- | (M+H)
hexahydropyrolo(3,4- ,4-c]pyrol-2(1H)- .
carboxylic
c]pyrol-2(1H)- carboxylat (CAS-
yl)metanon hydroclorua | RN 250275-15-1)
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. . MS,
So Tén hop chat Amin Axit carboxylic
m/e
(1H-benzo[d]- tert-butyl este cua
[1,2,3]triazol-5-yl)- axit cis-octahydro-
Axit 1H-benzo[d]- | 286,5
((3aR,82S)- pyrolo[3.4-
23 [1,2,3]triazol-5- | (M+H)
octahydropyrolo[3,4- d]azepin-2- .
carboxylic
d]azepin-6(7H)- carboxylic (CAS-
yl)metanon hydroclorua | RN 1251013-07-6)
(1H-benzo[d]- (3aS,6aS)-tert-
[1,2,3]triazol-5- butyl
yb)((3aR,6aR)- hexahydropyrolo[3 | Axit 1H-benzo[d]- | 258,5
2.4 | hexahydropyrolo[3,4- ,4-c]pyrol-2(1H)- [1,2,3]triazol-5- | (M+H)
c]pyrol-2(1H)- carboxylat (san carboxylic *
yl)metanon phdm trung gian
dihydroclorua 15)
(3aS,6aS)-tert- Axit (+)-(R)-
((3aR,6aR)-hexahydro-
butyl 4,5,6,7-tetrahydro-
pyrolo[3,4-c]pyrol-
hexahydropyrolo[3 1H- 262,6
2(1H)-y)}((R)-4,5,6,7- :
2.5 ,4-c]pyrol-2(1H)- | benzo[d][1,2,3]tria | (M+H)
tetrahydro-1H-benzo[d]- _ .
carboxylat (san zol-5-carboxylic
[1,2,3]triazol-5-yl)- , .
pham trung gian (san pham trung
metanon hydroclorua
15) gian 30A)
(3aS,6aS)-tert-
(1H-{1,2,3]triazolo[4,5-
o butyl Axit 1H-[1,2,3]tri-
b]pyridin-5-
hexahydropyrolo[3 azolo[4,5-
yI)}((3aR,6aR)- ) 257,5
2.6 ,4-c]pyrol-2(1H)- b]pyridin-5-
hexahydropyrolo(3,4- (M-H)
carboxylat (san carboxylic (CAS-
c]pyrol-2(1H)- .
pham trung gian | RN 1216149-55-1)
yl)metanon hydroclorua 15)
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San pham trung gian 3

3-(3,5-Diclophenyl)-1-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)propan-1-on

hydroclorua

Budc 1: (3aR,6aS)-tert-Butyl 5-(3-(3,5-diclophenyl)propanoyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat

B sung O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (268
mg, 705 umol) vao dung dich cta axit 3-(3,5-diclophenyl)propanoic (103 mg, 470 pmol),
(3aR,6aS)-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (CAS-RN 250275-
15-1; 100 mg, 471 pmol) va 4-metylmorpholin (238 mg, 2,35 mmol) trong N,N-
dimetylformamit (1 mL) & nhiét do trong phong, sau d6 sau 16 gio hdn hop phan tng
duoc phan bd giita etyl axetat va dung dich nudc natri hydrocarbonat béo hoa. Lop hitu
co duge rira bang nudc mubi, 1am kho bang magie sulfat, loc va lam bay hoi. Chay sic
ky (silica gel; gradien cia heptan — etyl axetat) tao ra hop chét & d& muc nay (161 mg,
83%). Déu khong mau, MS: 357,1 (M—isobuten+H)".

Budc 2: 3-(3,5-Diclophenyl)-1-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)propan-1-on hydroclorua

Hop chit néu & dé muc nay dugc tao ra tuong tu vdi san phdm trung gian 1, budc 2 tir
(3aR,6aS)-tert-butyl 5-(3-(3,5-diclophenyl)propanoyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat. Chét rdn mau trang, MS: 313,1 (M+H)".

San phdm trung gian 4

(3aR,5s,6a8 )-N-((1H-1,2,3-triazol-4-yl)metyl)octahydroxyclopenta[c]pyrol-5-carboxamit
2,2 .2-trifloaxetat

Budc 1: (3aR,5s,6aS)-tert-butyl 5-((1H-1,2,3-triazol-4-yl)metylcarbamoyl)hexahydro-
xyclopenta[c]pyrol-2(1H)-carboxylat

B6 sung diisopropyletylamin (127 mg, 979 pmol) va benzotriazol-1-yl-oxy-tris-
(dimetylamino)-phosphoni hexaflophosphat (182 mg, 411 umol) vao dung dich cua axit
(3aR,5s,6aS)-2-(tert-butoxycarbonyl)octahydroxyclopenta[c]pyrol-5-carboxylic ~ (WuXi

AppTec (Wuhan) Co., Ltd.; catalogue No. WX110047; 100 mg, 392 pmol) va (1H-1,2,3-
triazol-4-yl)metanamin hydroclorua (52,7 mg, 392 pmol) trong diclometan (2 mL) & 0°C,
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sau d6 sau 15 gi & nhiét do trong phong hdn hop phén tng nay dugc lam bay hoi va
phin can dugc phan b gifta etyl axetat va nuéc. Lop hitu co nay duoc lam khé bang
magie sulfat, loc va lam bay hoi. Chay sic ky (silica gel, gradien ctia etyl axetat-metanol)

tao ra hop chit néu & d& muc (100 mg, 75%). Bot mau tring, MS: 334,5 (M-H)".

Budc 2: (3aR,5s,6aS)-N-((1H-1,2,3-triazol-4-yl)metyl)octahydroxyclopenta[c]pyrol-5-

carboxamit 2,2,2-trifloaxetat

Bb sung axit trifloaxetic (340 mg, 2,98 mmol) vao dung dich cia (3aR,5s,6aS)-tert-butyl
5-((1H-1,2,3-triazol-4-yl)metylcarbamoyl)hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat (100 mg, 298 pmol) trong diclometan & nhiét d6 trong phong, sau d6 sau 4 gio,
hdn hop phan tng nay dugc lam bay hoi tao ra hop chit néu & d& muc nay, hop chit nay

duoc dung truc tiép trong bude tiép theo. Dau mau vang nhat, MS: 236,5 (M+H)".
San phim trung gian 5

(E)-1-((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7H)-yl)-3-(4-(triflometoxy)-
phenyl)prop-2-en-1-on hydroclorua

Buéc 1: (3aR,8aS)-tert-Butyl  6-((E)-3-(4-(triflometoxy)phenyl)acryloyl)octahydro-
pyrolo[3,4-d]azepin-2(1H)-carboxylat

B6 sung O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (2,06 g,
5,42 mmol) vao dung dich cta (3aR,8aS)-tert-buty! octahydropyrolo[3,4-d]Jazepin-2(1H)-
carboxylat hydroclorua (CAS-RN 1251013-07-6; 1,50 g, 5,42 mmol), 4-metylmorpholin
(2,19 g, 21,7 mmol) va axit (E)-3-(4-(triflometoxy)phenyl)acrylic (1,26 g, 5,42 mmol)
trong N,N-dimetylformamit (30 mL) & 0°C. Sau 60 phut, bé d4 duoc d& bo, sau d6 sau 16
gio hdén hop phan ung dugc phén b6 giita etyl axetat va dung dich nudc natri
hydrocarbonat bao hoa. Lép hitu co duge rira biang dung dich nudc amoni clorua bao hoa,
nude, va nude mudi, 1am khd bing magie sulfat, loc va lam bay hoi. Phan can duogc
nghién min trong heptan/etyl axetat theo ty 1€ 9:1 tao ra hop chét néu & dé muc nay (2,20
g, 89%). Chét ran mau tring, MS: 399,5 (M+H-isobuten)".

Budéc 2: (E)-1-((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7H)-yl)-3-(4-(triflometoxy)-
phenyl)prop-2-en-1-on hydroclorua
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Hop chit néu & dé muc nay dugc tao ra tuong ty Vi san phim trung gian 1, budc 2 tir
(3aR,8aS)-tert-butyl
dJazepin-2(1H)-carboxylat. Chit rin mau tring, MS: 355,5 (M+H)".

6-((E)-3-(4-(triflometoxy)phenyl)acryloyl)octahydropyrolo[3,4-

Céac san phdm trung gian dudi ddy dugc tao ra theo san phim trung gian 5, thay
(3aR,8a8)-tert-butyl octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat hydroclorua va axit
(E)-3-(4-(triflometoxy)phenyl)acrylic lin luot bing bz"mg amin va cac tién chat axit

carboxylic thich hop.
Sb Tén hop chit Amin Axit carboxylic | MS
4-((E)-3-((3aR,8aS)- (3aR,8aS)-tert-butyl
octahydropyrolo[3,4- octahydropyrolo[3,4-
y. Y YEropy Axit (E)-3-(4-
djazepin-6(7H)-yl)-3- dJazepin-2(1H)- 296,5
5.1 xyanophenyl)- .
oxoprop-1- carboxylat (M+H)
acrylic
enyl)benzonitril hydroclorua (CAS-
hydroclorua RN 1251013-07-6)
2-(4-clo-2-isopropyl-5- Axit 2-[4-clo-5-
propy (3aR,6aS)-tert-butyl
metylphenoxy)-1- metyl-2-(1-
hexahydropyrolo[3,4-
((3aR,6aS)-hexahydro- metyletyl)- 337,6
5.2 lo[3.4-c] | c]pyrol-2(1H)- N : e | vy’
pyrolo[3,4-c]pyrol- enoxyJ-axetic +
by carboxylat (CAS-RN P Y
2(1H)-yl)etanon (CAS-RN 5411-
250275-15-1)
hydroclorua 11-0)
trans-tert-butyl
(E)-1-(trans-octahydro-
lo[3 4-cIpyridin-S hexahydro-1H- Axit (E)-3-(4
pyrolo[3,4-c]pyridin-5- xit (E)-3-(4-
) pyrolo[3,4-c]pyridin- _ 341,6
5.3 | yD-3-(4-(triflometoxy)- (triflometoxy)p .
henyl) 5 | 2(3H)-carboxylat henyl) ’ (M+H)
phenyl)prop-2-en-1-on enyl)acrylic
(CAS-RN 1251014- yUReY
hydroclorua
37-5)
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Sb Tén hop chit Amin Axit carboxylic | MS

trans-tert-butyl

1-(trans-octahydro-
hexahydro-1H-

pyrolo[3,4-c]pyridin-5- _ Axit 2-(4-
pyrolo[3,4-c]pyridin- ) 345,6
5.4 | yl)-2-(4-(triflometoxy)- (triflo-metoxy)- .
2(3H)-carboxylat ~ | (M+H)
phenoxy)etanon phenoxy)axetic
(CAS-RN 1251014-
hydroclorua
37-5)

1-((3aS,6aS)-
(3aR,6aR)-tert-butyl

hexahydropyrolo[3,4- Axit 3-(4-
hexahydropyrolo[3,4- _
c]pyrol-2(1H)-yl)-3-(4- (triflo-metoxy)- | 329,5
5.5 . c]pyrol-2(1H)-
(triflometoxy)-

, phenyl)propano | (M+H)+
carboxylat (san pham i

phenyl)propan-1-on ) ic
trung gian 15.1)

dihydroclorua
(4-etoxyquinolin-2- (3aR,6aR)-tert-butyl Axit 4-
yl)((3aS,6aS)- hexahydropyrolo[3,4- | etoxyquinolin- 3295
5.6 hexahydropyrolo[3,4- c]pyrol-2(1H)- 2-carboxylic ’
: (M+H)+
c]pyrol-2(1H)- carboxylat (san pham (CAS-RN
yl)metanon hydroclorua trung gian 15.1) 40609-78-7)

San pham trung gian 6

cis-3,5-diclobenzyl  2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
¢]pyridin-5(6H)-carboxylat

Dung dich cua cis-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-
1H-pyrolo[3,4-c]pyridin-5(6H)-carboxylat (vi du 1.02; 100 mg, 211 pmol) trong metanol
(3 mL) duge khudy trong 20 gio & 100°C trong méi trudong hydro (10 bar) véi su c6 mat
cua paladi (10% trén cacbon, 10 mg), sau d6 nguyén liéu khong tan dugc loai bo bﬁ'mg
cach loc qua dit diatomit va phan dich loc dugc bay hoi tao ra hop chit néu & d& muc nay
(62 mg), hop chét nay dugc ding truc tiép trong budc tiép theo. Bot mau vang nhat, MS:
272,5 (M+H)".
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Céc san phim trung gian dugc didu ché theo san phdm trung gian 6, thay cis-3,5-
diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
¢]pyridin-5(6H)-carboxylat bing nguyén liéu ban déu thich hop.

S Tén hop chit Nguyén liéu ban dau MS, m/e

(3aR,8aS)-3,5-diclobenzyl 2-

(1H-benzo[d][1,2,3]triazol-5- )
(1H-benzo[d][1,2,3]triazol-5-
y1)((3aR,8aS)- 286,5
6.1 carbonyl)octahydropyrolo[3,4- .
octahydropyrolo[3,4-d]azepin- M+H)
d]azepin-6(7H)-carboxylat

(vi du 1.04)

2(1H)-yl)metanon

(3aR,6aS)-3,5-diclobenzyl 5-
(4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5- 263,5
carbonylhexahydropyrolo[3,4- | (M+H)"

(6,7-dihydro-1H-
[1,2,3]triazolo{4,5-c]pyridin-
6.2 5(4H)-yl)((3aR,6aS)-

hexahydropyrolo[3,4-c]pyrol-
yeropy Iy ¢]pyrol-2(1H)-carboxylat (vi du

8)

2(1H)-yl)metanon

(3aR,6aS)-3,5-diclobenzyl 5-
(4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5- 262,4
carbonyl)hexahydropyrolo[3,4- (M+H)"

((3aR,6aS)-
hexahydropyrolo[3,4-c]pyrol-
6.3 | 2(1H)-yl)(4,5,6,7-tetrahydro-1H-

benzo[d][1,2,3]triazol-5-
c¢]pyrol-2(1H)-carboxylat (vi du

1,01)

yl)metanon

San pham trung gian 7A

(1H-benzotriazol-5-yl)-trans-octahydro-pyrolo[3,4-c]pyridin-5-yl-metanon hydroclorua,
chat ddng phan dbi anh A

Buoc 1: trans-tert-Butyl  5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat
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Hop chit néu & dé& muc nay dugc tao ra tuong tu véi san phém trung gian 2, bude 1 tu
trans-tert-butyl hexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat (CAS-RN
1251014-37-5) va axit 1H-benzo[d][1,2,3]triazol-5-carboxylic. Bot mau vang nhat, MS:
370,4 (M-H)".

Budc 2: (-)-trans-tert-Butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat va (+)-trans-tert-butyl 5-(1H-
benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat
Tach HPLC cua raxemic  trans-tert-butyl  5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat (668 mg, 1,80 mmol) sir
dung c6t Reprosil Chiral-NR lam pha tinh va heptan/etanol 3:2 dudi dang chét rira giai
tao ra (—)-cht ddng phén déi anh rira giai nhanh hon (251 mg, 37%; gdm khong mau,
MS: 370,6 (M-H)"), tiép theo 1a (+)-chit déng phan dbi anh rira giai chdm hon (212 mg,
32%; gébm khong mau, MS: 370,6 (M-H)").

Buéc 3: (1H-benzotriazol-5-yl)-trans-octahydro-pyrolo[3,4-c]pyridin-5-yl-metanon
hydroclorua chit déng phan dbi anh A

Hop chét néu & d& myc nay duoc tao ra twong t véi san phim trung gian 1, buéc 2 tir (-)
-trans-tert-butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
c¢]pyridin-2(3H)-carboxylat. Chét rin mau tréng, MS: 272,5 (M+H)".

San pham trung gian 7B
(1H-benzotriazol-5-yl)-trans-octahydro-pyrolo[3,4-c]pyridin-5-yl-metanon hydroclorua,
chét ddng phan ddi anh B

San phim trung gian dudi diy dugc tao ra theo san phim trung gian 7A, budc 3 tir (+)-
trans-tert-butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
c]pyridin-2(3H)-carboxylat (san phim trung gian 7A, budc 2). Chét rin mau tring, MS:
272,5 M+H)".

San phim trung gian 8

(1H-Benzo[d][1,2,3]triazol-5-y1)((3aS,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-

yl)metanon dihydroclorua

Budc 1: trans-tert-Butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat
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Hop chét néu & dé muc nay duoc tao ra twong ty voi san pham trung gian 2, budc 1 tur
trans-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (san phim trung gian 16)
va axit 1H-benzo[d][1,2,3]triazol-5-carboxylic. Bot mau vang nhat, MS: 358,5 (M+H)".

Budc 2: (+)-(3aR,6aR)-tert-Butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c}pyrol-2(1H)-carboxylat va (—)-(3aS,6aS)-tert-butyl 5-(1H-
benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

Viéc tach HPLC cia raxemic trans-tert-butyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (790 mg, 2,21 mmol) sir dung
cot Chiralpak AD lam pha tinh va heptan/etanol theo ty 1€ 7:3 dudi dang chit rira giai tao
ra (+)-(R,R)-chdt ddng phan ddi anh rira giai nhanh hon (350 mg, 44%; bot mau vang
nhat, MS: 358,5 (M+H)"; ty 1& chat déng phan déi anh 100:0), tiép theo 1a (-)-(S,S)-chat
ddng phan dbi anh rira giai chdm hon (388 mg, 49%; bot mau vang nhat, MS: 358,5
(M+H)"; ty 1& chit ddng phan dbi anh 4:96).

Buéce 3: (1H-Benzo[d][1,2,3]triazol-5-y1)((3aS,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-

yl)metanon dihydroclorua

Hop chit néu & ¢ muyc niy dugc tao ra tuong tu vdi san phdm trung gian 1, budc 2 tir
(3aR,6aR)-tert-butyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat. Cht rdn mau tring, MS: 258,5 M+H)".

San phim trung gian 9

(3aR,6a8)-3,5-diclobenzyl 5-(clocarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

carboxylat

B sung timg giot dung dich cta triphosgen (57,7 mg, 195 pmol) trong diclometan (2 mL)
vao dung dich khong mau cua (3aR,6aS)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat hydroclorua (san phim trung gian 1; 152 mg, 432 pmol) va pyridin
(106 mg, 1,34 mmol) trong diclometan (2 mL) ¢ 0°C, sau d6 sau 30 phut, bé da dugc d&
b6. Sau 16 gid, hdn hop phan tmg duge phan b gitra dung dich nudc axit clohydric 1M
va diclometan. Lép hiru co duge nira bing nudc va nude mudi, 1am khé bang magie sulfat,
loc va lam bay hoi dé tao ra hop chét néu & d& muc nay (172 mg), hop chét nay duoc

ding tryc tiép trong budc tiép theo. Dau khong mau, MS: 401,3 (M+Na)".
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Céc san phim trung gian néu dudi day dugc didu ché theo san phdm trung gian 9, thay
(3aR,6aS)-3,5-diclobenzyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat hydroclorua
bang nguyén liéu ban dau thich hop.

S Tén hop chit Nguyén liéu ban dau MS, m/e

(E)-1-((3aR,8aS)-
(3aR,8aS8)-6-((E)-3-(4- octahydropyrolo[3,4-d]azepin-
o1 (triflometoxy)phenyl)acryloyl)oc 6(7H)-yl)-3-(4- 416
tahydropyrolo[3,4-d]azepin- (triflometoxy)phenyl)prop-2-en- M)*
2(1H)-carbony! clorua 1-on hydroclorua (sén phidm

trung gian 5)

(3aS,6aS)-tert-butyl
(3aR,6aR)-tert-butyl 5-
hexahydropyrolo[3,4-c]pyrol- 274
9.2 | (clocarbonyl)hexahydropyrolo[3, \ R
2(1H)-carboxylat (san pham M)

4-c]pyrol-2(1H)-carboxylat _
trung gian 15)

03 4-(4-clophenyl)piperidin-1- 4-(4-clophenyl)piperidin 257,0
. carbonyl! clorua hydroclorua M)"

San pham trung gian 10
(3aR,5r,6a8)-3,5-diclobenzy! 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

Budc 1: (3aR,5r,6aS)-tert-Butyl  5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

B4 sung natri bohydrua (1,44 g, 38,2 mmol) vao dung dich cua (3aR,6aS)-tert-butyl 5-
oxohexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (CAS-RN 146231-54-1; 4,3 g, 19,1
mmol) trong metanol (100 mL) & 0°C, sau d6 sau 1 gi¢ hdn hop phan img nay duoc xur ly
bing nudc da va metanol duge loai bo dudi ap suit giam. HOn hop phan tmg duge phan
b gitra etyl axetat va nuéc mudi. Lép hitu co nay duogc lam kho bing magie sulfat, loc
va lam bay hoi tao ra hop chit néu & d& muc nay (4,38 g, 100%). Chét ran mau tring nhat,
MS: 228,3 (M+H)".
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Budc 2: (3aR,5r,6aS)-octahydroxyclopenta[c]pyrol-5-ol hydroclorua

(3aR,5r,6aS)-tert-butyl 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (4,37 g,
19,0 mmol) dugc két hop vodi dung dich axit clohydric (5-6 M trong 2-propanol) (49 mL,
245 mmol), sau d6 sau 2 gid, hdn hop phan ing nay duge lam bay hoi va phén cin dugc
nghién min trong etyl axetat dé tao ra hop chit néu & dé muc nay dudi dang chét rdn mau

tring nhat (2,84 g, 91%).

Budc 3: (3aR,5r,6aS)-3,5-diclobenzyl 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

B6 sung 1,1°-carbonyldiimidazol (520 mg, 3,21 mmol) vao dung dich cia (3,5-
diclophenyl)metanol (541 mg, 3,06 mmol) trong diclometan (10 mL) & nhiét d§ trong
phong. Sau d6 sau 3 gio, bd sung (3aR,5r,6aS)-octahydroxyclopenta[c]pyrol-5-ol
hydroclorua (500 mg, 3,06 mmol) va trietylamin (309 mg, 3,06 mmol), sau d6 sau 18 gid,
hén hop phan tng duoc phan b gitta diclometan va nudce. Lop hitu co duge rira bing
nudc mudi, lam khd bing magie sulfat, loc va lam bay hoi. Chay sac ky (silica gel;
gradien cua heptan — etyl axetat) tao ra hop chit néu & dé muc (847 mg, 84%). Dau
khéng mau, MS: 330,1 (M+H)".

San pham trung gian 11
(3aR,5s,6a8)-3,5-diclobenzyl 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

Budce l: (3aR,5s,6aS)-3,5-diclobenzyl 5-(4-nitrobenzoyloxy)hexahydroxyclo-
pentafc]pyrol-2(1H)-carboxylat

Dung dich dietyl azodicarboxylat (40% trong toluen; 168 pL, 424 umol) & nhiét d trong
phong duoc bd sung vao dung dich cua (3aR,5r,6aS)-3,5-diclobenzyl 5-
hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (san phim trung gian 10; 140 mg,
424 pmol), axit 4-nitrobenzoic (85,0 mg, 509 pmol), va triphenylphosphin (111 mg, 424
umol) trong toluen (10 mL), sau d6 sau 16 gio, mot phan khéc nita ctia triphenylphosphin
(33,4 mg, 127 umol) va dung dich dietyl azodicarboxylat (40% trong toluen; 50 pL, 127
umol) duoc bd sung vao. Hén hop phan img nay dugc khudy trong 5 gio nita & nhiét do
trong phong, lam bay hoi va phin can dugc tinh ché bang cach chay sac ky (silica gel;
gradien cua heptan — etyl axetat) tao ra hop chit néu & dé muc nay (167mg, 82%). Diu
khong mau, MS 479,0 (M+H)".
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Budc 2: (3aR,5s,6aS)-3,5-diclobenzyl 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

Hon hop clua (3aR,5s,6aS)-3,5-diclobenzyl 5-(4-nitrobenzoyloxy)hexahydroxyclo-
penta[c]pyrol-2(1H)-carboxylat (163 mg, 340 pmol) va dung dich nudc natri hydroxit (1
mL, 2 mmol) trong tetrahydrofuran (2 mL) dugc khudy & nhiét do trong phong trong 6
gi®r. Sau khi bay hoi nguyén liéu dé bay hoi, phan can dugc phén bé giita dung dich nude
axit clohydric 1M va etyl axetat. Lép hitu co dugce rnra bing nudc mudi, lam kho bang
magie sulfat, loc va bay hoi trong chan khong d8 tao ra hop chit néu & d& muc nay (109

mg, 97%). Dau khoéng mau, MS: 330,1 (M+H)".
San phim trung gian 12

Axit 4-((3aR,5r,6aS)-2-((3,5-diclobenzyloxy)carbonyl)octahydroxyclopenta[c]pyrol-5-
yloxy)-2-hydroxybenzoic

Buéc 1: (3aR,5r,6aS8)-3,5-diclobenzyl  5-(3-hydroxy-4-(metoxycarbony!l)phenoxy)-
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

Dung dich dietyl azodicarboxylat (40% trong toluen, 157 pL, 398 umol) 6 nhiét d¢ trong
phong duoc bd sung vao dung dich cua (3aR,5s,6aS)-3,5-diclobenzyl  5-
hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (101 mg, 306 pmol), metyl 2,4-
dihydroxybenzoat (68,9 mg, 398 pmol), va triphenylphosphin (104 mg, 398 pmol) trong
toluen (2 mL). Sau d6 sau 18 gid, hon hop phan (mg nay dugc c6 va phén cin dugc tinh
ché bang cach chay sic ky (silica gel; gradien ciia heptan — etyl axetat) tao ra hop chat
néu & dé muc nay (144 mg, 98%). Gom khong mau, MS: 480,1 (M+H).

Buéc 2: Axit 4-((3aR,5r,6aS)-2-((3,5-diclobenzyl oxy)carbonyl)octahydroxyclopenta
[c]pyrol-5-yloxy)-2-hydroxybenzoic

Hop chét néu & dé muc nay dugc tao ra tuong ty véi san phdm trung gian 11, budc 2 tir
(3aR,5r,6aS)-3,5-diclobenzyl 5-(3-hydroxy-4-(metoxycarbonyl)phenoxy)
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat. Gom khong mau, MS: 466,2 (M+H)".

San pham trung gian 12.1

Axit  4-((3aR,5s,6aS)-2-((3,5-diclobenzyloxy)carbonyl)octahydroxyclopenta[c]pyrol-5-
yloxy)-2-hydroxybenzoic
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Hop chét néu ¢ d&& muc nay dugc tao ra tuwong tu voi san phdm trung gian 12 tur
(3aR,5r,6a8)-3,5-diclobenzyl  5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat
(san phim trung gian 10). Gém khong mau, MS: 466.2 (M+H)".

San phim trung gian 13
(3aR,6a8)-3,5-diclobenzyl 5-oxohexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

B& sung dung dich 1,1,1-triaxetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-on (15% trong
diclometan; 1,48 g, 523 umol) vao dung dich da khudy cia (3aR,5r,6aS)-3,5-diclobenzy!
5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (san phim trung gian 10; 144
mg, 436 pmol) trong diclometan (3 mL) & 0°C. Sau d6 sau 2,5 gid, natri bicarbonat rin
(256 mg, 3,05 mmol) dugc bd sung va hdn hop phan (mg nay dugc khudy trong 5 phiit
nira va sau do dugce loc qua dAt diatomit. Phan dich loc duoc bay hoi va duge tinh ché
bing cach chay sac ky (silica gel; gradien cua heptan — ety axetat) tao ra hop chit néu &

d& muc nay (132 mg, 88%). Diu khéng mau, MS ": 328,2 (M+H)".

San phim trung gian 14

cis-tert-Butyl hexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat

Budc 1: cis-tert-Butyl 6-oxohexahydropyrano(3,4-c]pyrol-2(1H)-carboxylat

(3aR,6aS)-tert-Butyl  5-oxohexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (CAS-RN
146231-54-1; 5,00 g, 17,8 mmol) dugc hoa tan trong diclometan kh6 (250 mL) va sau d6
bd sung dinatri hydro phosphat (63,0 g, 444 mmol) va axit 3-cloperbenzoic (10,9 g, 44,4
mmol). Huyén phi ndy dugc khudy & nhiét d6 trong phong trong 72 gio, sau d6 bd sung
dung dich nudc natri sulfit 2 M (200 mL). Sau khi khudy trong 30 phit nita, 16p hitu co
duoc rira bang dung dich nudc natri hydrocarbonat bdo hoa, 1am kho bang magie sulfat,
loc va 1am bay hoi dé tao ra hdn hop (4,66 g) chira hop chdt & dé muc nay (MS: 264,5
(M+Na)") dudi dang san phim chinh, ciing véi mét sé nguyén liéu ban diu chua phan
ung.

Budc 2: cis-tert-Butyl 3-(2-hydroxyetyl)-4-(hydroxymetyl)pyrolidin-1-carboxylat

cis-tert-Butyl 6-oxohexahydropyrano[3,4-c]pyrol-2(1H)-carboxylat (hdn hop thd tir buse
1; 4,46 g) dugc hoa tan trong etanol (300 mL), sau do b sung canxi clorua khan dang bt
(3,69 g, 33,3 mmol) mot l4n, sau d6 bd sung timg phan natri bohydrua (2,52 g, 66,5

mmol) & nhiét d6 trong phong. Sau 1 gid, hdn hop phan ng nay dugc rot 1én trén nudc
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da (800 mL) va etyl axetat (800 mL). Hai pha duoc tao mdi trudng bdo hoa béng natri
clorua rn va khudy trong 15 phut, sau d6 tach 16p hiru co, rira bing nudc mudi, 1am kho
bing magie sulfat, loc va 1am bay hoi. Chay sic ky (silica gel; gradien ctia heptan — etyl
axetat) tao ra hop chit néu & d& muc (2,57 g, hiéu suét khoang 60% trong 2 budc). Diu

khong mau, MS: 268,5 (M+Na)".

Budc 3: cis-tert-Butyl  3-(2-(metylsulfonyloxy)etyl)-4-((metylsulfonyloxy)metyl)-
pyrolidin-1-carboxylat

Dung dich cia metansulfonyl! clorua (3,60 g, 31,4 mmol) trong diclometan (5 mL) & 0°C
dugc bd sung vao dung dich cla cis-tert-butyl 3-(2-hydroxyetyl)-4-(hydroxymetyl)-
pyrolidin-1-carboxylat (2,57 g, 10,5 mmol) va N,N-diisopropyletylamin (8,12 g, 62,9
mmol) trong diclometan (70 mL), sau d6 sau I gio, hdn hop nay duge phin bé giita etyl
axetat va dung dich nu6c amoni clorua bdo hoa. Lép hitu co duge rira bang dung dich
nudc natri hydrocarbonat bdo hoa, lam kho bing magie sulfat, loc va lam bay hoi. Chay
sac ky (silica gel, gradien cua heptan — etyl axetat tao ra hop chét & dé muc nay (3,47 g,

83%). DAu mau vang nhat, MS: 424,5 (M+Na)".
Budc 4: cis-tert-Butyl 5-benzylhexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat

Phenylmetanamin (2,44 g, 22,8 mmol) va kali carbonat (5,25 g, 38,0 mmol) dugce bd
sung vao dung dich cua cis-tert-butyl 3-(2-(metylsulfonyloxy)etyl)-4-
((metylsulfonyloxy)metyl)pyrolidin-1-carboxylat (3,05 g, 7,60 mmol) trong axetonitril
(100 mL). H6n hop phan ung nay dugc gia nhiét & 95°C trong 22 gi¢ va sau d6 dugc
phan bd giira etyl axetat va nudc. Lép hiru co duge rira bing dung dich nuéc amoni
clorua bio hoa va nudc mudi, lam kho bing magie sulfat, loc va lam bay hoi. Chay sac
ky (silica gel, gradien ctia diclometan véi diclometan/metanol/dung dich nuéc amoniac
25% theo ty 18 95:5:0,25) tao ra hop chét néu & & muc (1,63 g, 64%). Dau mau vang
nhat, MS: 317,6 (M+H)".

Budc 5: cis-tert-Butyl hexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat

B sung paladi (10% trén cacbon; 260 mg, 245 pmol) vao dung dich cta cis-tert-butyl 5-
benzylhexahydro-1H-pyrolo[3,4-c]pyridin-2(3H)-carboxylat (1,63 g, 4,89 mmol) trong
metanol (33 mL), va hén hgp phan (mg nay dugc khudy trong méi trudng hydro (1 bar) &
nhiét d6 trong phong trong 24 gid, sau d6 nguyén liéu khong tan dugc loai bo bang cach

loc qua d4t diatomit. Phin dich loc duge ¢6 va phﬁn can duoc chay sic ky (silica gel,
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gradien ca diclometan véi diclometan/metanol/dung dich nudc amoniac 25% theo ty 1€
95:5:0,25) tao ra hop chét néu & dé muc nay (895 mg, 81%). D4u mau vang nhat, MS:
227,5 (M+H)".

San phim trung gian 15
(3aS,6aS)-tert-Butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat
Budc 1: (3R,4R)-tert-Butyl 3,4-bis((metylsulfonyloxy)metyl)pyrolidin-1-carboxylat

Hop chét néu ¢ d& muc nay dugc tao ra tuong tu voi san phim trung gian 14, budc 3 tr
tert-butyl este ctia axit (3R,4R)-3,4-bis-hydroxymetyl-pyrolidin-1-carboxylic (CAS-RN
895245-32-6). D4u mau vang nhat, MS: 332,4 (M—isobuten+H)".

Budc 2: (3aS,6aS)-tert-Butyl 5-benzylhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

Hop chdt néu & d& muc nay duogc tao ra tuong tu voi san phém trung gian 14, budc 4 tu
(3R,4R)-tert-butyl 3,4-bis((metylsulfonyloxy)metyl)pyrolidin-1-carboxylat. Chét rin mau
vang nhat, MS: 303,5 (M+H)".

Budc 3: (3aS,6aS)-tert-Butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

B sung paladi (10% trén cacbon, 220 mg, 7,34 mmol) vao dung dich cua (3aS,6aS)-tert-
butyl 5-benzylhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (2,22 g, 7,34 mmol) trong
metanol (20 mL), va hdn hgp phan ung nay duoc khudy trong méi truong hydro (1 bar) &
nhiét d6 trong phong trong 24 gid, sau dé nguyén liéu khong tan dugc loai bo bang cach
loc qua d4t diatomit. Phan dich loc duogc ¢6 tao ra hop chit néu & dé muc nay (1,60 g,

100%). Chét rin dang sap mau tring, MS: 213,5 (M+H)".
San phdm trung gian 15.1
(3aR,6aR)-tert-Butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

Hop chét néu & dé muc nay duge tao ra tuong tu v6i san phdm trung gian 15, thay tert-
butyl este cta axit (3R,4R)-3,4-bis-hydroxymetyl-pyrolidin-1-carboxylic bang tert-butyl
este cua axit (3S,45)-3,4-bis-hydroxymetyl-pyrolidin-1-carboxylic (CAS-RN 895245-30-
4). Chét rén dang sép mau tring, MS: 213.3 (M+H)".

San phdm trung gian 16

trans-tert-Butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat
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Hop chit néu & ¢ muc nay duoc tao ra tuong tu Vi san phim trung gian 15 tir tert-butyl
este clia axit trans-3,4-bis(hydroxymetyl)pyrolidin-1-carboxylic (CAS-RN 895245-31-5).
Chét rin dang sap mau tring, MS: 213.5 (M+H)".

San phim trung gian 17
(3-Clo-5-(metylsulfonyl)phenyl)metanol

B6 sung to tr dung dich phic boran-tetrahydrofuran (dung dich IM trong
tetrahydrofuran, 5,33 mL, 5,33 mmol) vao dung dich cua axit 3-clo-5-
(metylsulfonyl)benzoic (CAS-RN 151104-63-1; 500 mg, 2,13 mmol) trong
tetrahydrofuran (5 mL) & 0°C, sau d6 sau 3 gio, bé da duoc d& boé va hdn hgp phan tng
nay dugc khudy & nhiét d6 trong phong qua dém. Hon hop nay duge xir ly mot cach cén
than bang metanol (3 mL) va lam bay hoi. Phén cin dugc phin bd giita etyl axetat va
nudc. Lop hitu co duoc rira bang nudc mudi, lam khé bing magie sulfat, loc va 1am bay
hoi. Chay sic ky (silica gel; gradien cua heptan — etyl axetat tao ra hop chét & d& muc nay

(428 mg, 91%). Chét rin mau trang, MS: 221.3 (M+H)".

San pham trung gian duéi ddy duoc tao ra theo san phim trung gian 17, thay axit 3-clo-5-

(metylsulfonyl)benzoic bing axit carboxylic thich hop

. . . MS,
So Tén hgp chat Nguyén li¢u ban dau
m/e
Axit 2-xyclopropyl-4-
(2-xyclopropyl-4- ) 4 p. P 216,0
17.1 (wif] Dphenyl) | triflometyl-benzoic (CAS-RN ™
triflome enyl)metano
yopheny 1236303-04-0)

San phim trung gian 18

2,2,2-triflo-1-(3-(hydroxymetyl)phenyl)etanol

Dung dich lithi bohydrua (2 M trong tetrahydrofuran, 1,15 mL, 2,31 mmol) dugc bd sung
timg giot & 0°C vao dung dich cua metyl 3-(2,2,2-triflo-1-hydroxyetyl)benzoat (CAS-RN
1188323-28-5; 180 mg, 769 umol) trong tetrahydrofuran (6 mL), sau d6 sau 15 phut, bé
d4 duge dd bod va hdn hop phan ing nay dugc gia nhiét ¢ nhiét do héi luu trong 21 gid.
Sau d6, mot phan khéc nita ctia dung dich lithi bohydrua (2 M trong tetrahydrofuran, 0,77
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mL, 1,54 mmol) duge bd sung va hdn hop phan tmg nay duoc gia nhiét & nhiét d6 héi luu
trong 5 gi® nira. Sau khi 1am lanh, hdn hop phéan img dugc phén bé gitra dung dich nudc
axit clohydric 1M va etyl axetat. Lép hitu co duogc rira bing nudc mudi, 1am khé trén
natri sulfat, loc va 1am bay hoi. Chay sic ky (silica gel; gradien cua heptan — etyl axetat

tao ra hop chit & d& muc nay (86 mg, 53%). Chit rin mau trang, MS: 206,0 (M").
San phim trung gian 19

(3-(2,2,2-triflo-1-metoxyetyl)phenyl)metanol

Budc 1: Metyl 3-(2,2,2-triflo-1-metoxyetyl)benzoat

B sung chét lam phan tan natri hydrua (60% trong déu khoang, 93,2 mg, 2,33 mmol) &
nhiét d6 nam trong khoang tir -5°C vao dung dich cia metyl 3-(2,2,2-triflo-1-
hydroxyetyl)benzoat (303 mg, 1,29 mmol) trong tetrahydrofuran (8 mL), sau d6 sau 30
phuit bd sung timg giot iodometan (643 mg, 4,53 mmol) trong khoang thoi gian 5 phut.
Sau 1 gid, bé d4 dugc do bo va hdn hop phan tmg nay duoc khudy trong 90 phut nira.
Hon hop phan Ung nay sau d6 dugc phan bd giita etyl axetat va nudc, 16p hitu co duge
rua béng nude mudi, lam khé trén natri sulfat, loc va lam bay hoi tao ra hop chét néu & dé
muc nay (49 tinh khiét khoang 90%; 263 mg, 74%). Chat long mau vang nhat, MS: 248,0
M.

Budce 2: (3-(2,2,2-triflo-1-metoxyetyl)phenyl)metanol

Hop chét néu & dé muc nay dugc tao ra tuong tu voi san phim trung gian 18 tr metyl 3-
(2,2,2-triflo-1-metoxyetyl)benzoat. Chét 16ng khéng mau, MS: 220,0 M.

San pham trung gian 20
(3aR,6aS)-N-((1H-1,2,3-triazol-4-yl)metyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxamit 2,2, 2-trifloaxetat

Buéc 1: (3aR,6aS)-tert-butyl 5-((1H-1,2,3-triazol-4-yl)metylcarbamoyl)hexahydro-
pyrolo[3,4-c]pyrol-2(1H)-carboxylat

Dung dich ciia triphosgen (140 mg,, 471 pmol) trong etyl axetat (12 mL) ¢ 0°C dugc bd
sung vao dung dich cia (3aR,6aS)-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (CAS-RN 250275-15-1; 200 mg, 942 umol) trong tetrahydrofuran (5 mL). Bé
da duoc dd bo, sau do sau 30 phut, hdn hop phan img nay dugc gia nhiét & nhi¢t do héi

lwu trong 2 gi¢ va sau d6 dugc cb trong chin khong. Phin cin dugc hdp phu trong
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tetrahydrofuran (20 mL), sau dé sau khi bd sung trietylamin (286 mg, 2,83 mmol) va
(1H-1,2,3-triazol-4-yl)metanamin hydroclorua (127 mg, 942 umol) hdén hop phan ung
nay dugc khudy & nhiét d¢ trong phong trong 15 gid. Sau khi phan bd gitra nudc va etyl
axetat, 16p hiru co nay dugc lam kho trén natri sulfat, loc va lam bay hoi. Chay sac ky
(silica gel; gradien cua diclometan — metanol) tao ra hop chét néu & dé muc (110 mg,
34%). Bot mau tring, MS: MS: 337,5 (M+H)",

Budc 2: (3aR,6aS)-N-((1H-1,2,3-triazol-4-yl)metyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxamit 2,2,2-trifloaxetat

Hop chit néu & d&& muc niy dugc tao ra twong tu vdi san phim trung gian 4, budc 2 tir
(3aR,6aS)-tert-butyl 5-((1H-1,2,3-triazol-4-yl)metylcarbamoyl)hexahydropyrolo[3,4-
¢]pyrol-2(1H)-carboxylat. DAau mau vang nhat, MS: 237,5 (M+H)".

San phim trung gian duéi ddy dugc tao ra theo san phdm trung gian 20, thay (1H-1,2,3-

triazol-4-yl)metanamin hydroclorua bang amin thich hop.

Sb Tén hop chit Nguyén lidu ban dau MS, m/e

(3aR,6aS)-N-((1H-1,2,3-triazol-
5-yl)metyl)-N-

N-metyl-1H-1,2,3-triazol-5-

metanamin (CAS-RN 1248059- | 2515

20.1 tylhexahydr olo[3,4-
metylhexahydropyrolo{ 33-7) (M+H)'
c]pyrol-2(1H)-carboxamit 2,2,2-

trifloaxetat

San phim trung gian 21

(3aR,6aS)-2-(3-clophenetylsulfonyl)octahydropyrolo[3,4-c]pyrol

Budc 1: (3aR,6aS)-tert-Butyl 5-(3-clophenetylsulfonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat

B6 sung 2-(3-clophenyl)etansulfonyl clorua (321 mg, 1,34 mmol) trietylamin (291 mg,
2,87 mmol), va 4-(dimetylamino)pyridin vao dung dich cua (3aR,6aS)-tert-butyl
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (CAS-RN 250275-15-1; 300 mg, 1,34
mmol) trong N,N-dimetylformamit (5 mL), sau d6 sau 16 gio hdn hop phan {mg nay

duoc cd trong chan khong. Phin cin dugc phan bd giita dung dich nuéc natri
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hydrocarbonat bdo hoa va etyl axetat. Lép hitu co duge ria bing nudc mudi, lam kho
bing magie sulfat, loc va lam bay hoi tao ra hop chét néu & dé muc nay (520 mg, 93%),

chit nay dugc sir dung truc tiép trong budce tiép theo.
Budc 2: (3aR,6aS)-2-(3-clophenetylsulfonyl)octahydropyrolo[3,4-c]pyrol

Bb sung dung dich hydro clorua (4 M trong 1,4-dioxan, 6.3 mL) vao dung dich cua
(3aR,6aS)-tert-butyl 5-(3-clophenetylsulfonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (520 mg, 1,25 mmol) trong metanol (10 mL), sau d6 sau 1 gio, bd sung vai
giot dung dich nudc axit clohydric 37%, sau d6 sau 2 gi0 nira hon hgp phan Umg nay
duoc ¢d xudng con % dung lugng. Hon hop nay dugc bazo hoa dén d6 pH=7 bang dung
dich nudc natri hydroxit va dugc chiét bang etyl axetat. Lép hitu co duge rira bang nudc
mudi va duge lam khd bing magie sulfat tao ra hop chét néu & dé muc nay (320 mg,

81%). Dau khong mau, MS: 315,4 (M+H)".
San pham trung gian 22
3-Clo-5-(metylsulfonyl)benzaldehyt

Bb sung dung dich 1,1,1-triaxetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-on (15% trong
diclometan; 5,7 mL, 2,75 mmol) vao dung dich trong khéng mau cua (3-clo-5-
(metylsulfonyl)phenyl)metanol (san phim trung gian 17; 505 mg, 2,29 mmol) trong
diclometan (10 mL) & 0°C, sau d6 sau 1 gio, hdn hop phan ung nay duge dé dén nhiét do
trong phong trong hon 1 gio. Sau khi phan b giira diclometan va dung dich nudc natri
thiosulfat 1M, 16p hiru co dugce rira béng nudce va nudc mudi, lam khod béng magie sulfat,
loc va lam bay hoi. Chay sac ky (silica gel; diclometan) tao ra hop chit & d& muc nay

(376 mg, 75%). Chit rin mau tring, MS: 218 (M").

San phim trung gian duéi day dugce tao ra theo san phim trung gian 20, thay (1H-1,2,3-

triazol-4-yl)metanamin hydroclorua bang amin thich hop.

S6 Tén hop chat Nguyén liéu ban dau MS, m/e
4-(hydroxymetyl)-3- 173
22.1 | 4-formyl-3-isopropylbenzonitril | isopropylbenzonitril (san phdm M

trung gian 41)
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Sb Tén hop chit Nguyén liéu ban dau MS, m/e
4-(hydroxymetyl)-5-isopropyl-
4-formyl-5-isopropyl-2- yroxymety P }?y 187
22.2 2-metylbenzonitril (san pham N
metylbenzonitril M)

trung gian 41.1)

San phém trung gian 23
Axit (E)-3-(3-clo-5-(metylsulfonyl)phenyl)acrylic

B& sung piperidin (28,8 mg, 338 umol) vao dung dich trong mau vang cua 3-clo-
5-(metylsulfonyl)benzaldehyt (san phdm trung gian 22; 370 mg, 1,69 mmol) va axit
malonic (352 mg, 3,38 mmol) trong pyridin (3 mL) va hdn hop phan Ung nay dugc gia
nhiét & nhiét dd hdi Iuu trong 2 gid. Sau khi lam lanh, hén hgp phan img ndy dugc xir ly
bing dung dich nudc axit clohydric 4 M. Chét két thia dugc thu gom bing cach loc, rira
bing nude, va lam khd dé tao ra hop chit néu & d& muc nay (352 mg, 78%). Chét rén

mau tring, MS: 259,5 (M-H)".

Céc san pham trung gian dugc diéu ché theo san pham trung gian 23, thay 3-clo-5-

(metylsulfonyl)benzaldehyt bang aldehyt thich hop.

Sé Tén hop chit Aldehyt MS, m/e
2301 Axit (E)-3-(3-clo-5- 3-clo-5-metoxybenzaldehyt 211.1
. metoxyphenyl)acrylic (CAS-RN 164650-68-4) (M+H)"
2-flo-4-
Axit (E)-3-(2-flo-4- 249,1
23.02 ) ) (triflometoxy)benzaldehyt _
(triflometoxy)phenyl)acrylic (M-H)
(CAS-RN 1227628-83-2)
3-flo-4-
Axit (E)-3-(3-flo-4- 249,5
23.03 (triflometoxy)benzaldehyt
(triflometoxy)phenyl)acrylic (M-H)

(CAS-RN 473917-15-6)
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S6 Tén hop chit Aldehyt MS, m/e
23.04 Axit (E)-3-(4-flo-2- 4-flo-2- 2243
. (triflometyl)phenyl)acrylic (triflometyl)benzaldehyt (M-H)
Axit (E)-3-(6-phenylpyridin-3- 2243
23.05 (E)-3-{6-phenylpy 6-phenylnicotinaldehyt _
yDacrylic (M-H)
Axit (E)-3-(5-phenylpyridin-2- 2243
23.06 ) premyPY 5-phenylpicolinaldehyt _
yDacrylic (M-H)
Axit (E)-3-(4-(pyridin-4- 2243
23.07 4-(pyridin-4-yl)benzaldehyt ~
yl)phenyl)acrylic (M-H)
Axit (E)-3-(4-(pyridin-3- 2243
23.08 4-(pyridin-3-yl)benzaldehyt _
yl)phenyl)acrylic (M-H)
Axit (E)-3-(4-(pyridin-2- _ 2243
23.09 4-(pyridin-2-yl)benzaldehyt _
yl)phenyl)acrylic (M-H)
Axit (E)-3-(2- 187,4
23.10 2-xyclopropylbenzaldehyt
xyclopropylphenyl)acrylic (M-H)
2311 Axit (E)-3-(2-flo-4-(2,2,2- 2-flo-4-(2,2,2- 263,0
' trifloetoxy)phenyl)acrylic trifloetoxy)benzaldehyt M-H)

San phim trung gian 24
Axit (E)-3-(3-Metoxy-5-(triflometoxy)phenyl)acrylic
Budce 1 (E)-tert-Butyl 3-(3-metoxy-5-(triflometoxy)phenyl)acrylat

B4 sung trietylamin (1,1 g, 10,8 mmol), tert-butyl acrylat (567 mg, 4,34 mmol),
paladi(Il) axetat (16,2 mg, 72,3 pumol) va tri-o-tolylphosphin (88 mg, 289 pmol) vao
dung dich khong mau clha 1-bromo-3-metoxy-5-(triflometoxy)benzen (CAS-RN
1330750-28-1; 1,00 g, 3,62 mmol) trong N,N-dimetylformamit (10 mL). Hon hop phan

rng mau vang nhat dugc hit chin khong va duoc nap lai bang argon, ba lan. Hon hop
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phan img nay dugc gia nhiét & 120°C, sau d6 sau 16 gi¢ duge phan bd giita etyl axetat va
dung dich nude natri hydrocarbonat bdo hoa. Lép hitu co dugc rira bing nude, dung dich
nudc amoni clorua bao hoa, va nudc mudi, 1am kho bing magie sulfat, loc va lam bay hoi.
Chay séc ky (silica gel; gradien cua heptan — etyl axetat) tao ra hop chit & dé muc nay

(984 mg, 85%). Dau khéng mau, MS: 318 (M").
Budc 2: Axit (E)-3-(3-Metoxy-5-(triflometoxy)phenyl)acrylic

B sung axit trifloaxetic (3,5 mL) vao dung dich cta (E)-tert-butyl 3-(3-metoxy-5-
(triflometoxy)phenyl)acrylat (966 mg, 3,03 mmol) trong diclometan (9 mL), sau d6 sau 2
gid hon hop phan mg nay dugc cd trong chén khong. Phén can duoc nghién min trong
heptan dé tao ra hop chét néu & dé muc nay (752 mg, 95%). Chéit rin mau tring, MS:
261,2 (M-H)".

San pham trung gian dudi ddy dugc tao ra theo san phim trung gian 24, thay 1-

bromo-3-metoxy-5-(triflometoxy)benzen béng nguyén li€u ban d4u thich hop.

Sé Tén hop chét Nguyén liéu ban dau MS, m/e
" Axit (E)-3-(3-clo-5- 3-clo-5-iodobenzonitril (CAS- 206,1
. metoxyphenyl)acrylic RN 289039-30-1) (M-H)

San pham trung gian 25
(6,7-Dihydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)((3aR,6aR)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua
Budc 1: (3aS,6aS)-tert-Butyl 5-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

B6 sung dung dich cta (3aR,6aR)-tert-butyl 5-(clocarbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat (san phim trung gian 9.2; 225 mg, 819 umol) trong diclometan
(8 mL) vao dung dich khong mau cua 4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin
(CAS-RN 706757-05-3; 102 mg, 819 umol) va N,N-diisopropyletylamin (222 mg, 1,72
mmol) trong N,N-dimetylformamit (4 mL), sau d6 sau 70 gi®, hon hop phan ung duoc
phan bd giira diclometan va dung dich nuéc amoni clorua bao hoa. Lép hitu co dugce rira

bang nudc mudi, lam khé bing magie sulfat, loc va lam bay hoi. Chay sac ky (silica gel;
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gradien ciia diclometan véi diclometan/metanol/dung dich nudc amoniac 25% theo ty 1€
90:10:0,25) tao ra hop chét néu & dé muc (225 mg, 76%). Bot mau tring, MS: 363,6
(M+H)".
Budce 2: (6,7-Dihydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)((3aR,6aR)-
hexahydropyrolo [3,4-c]pyrol-2(1H)-yl)metanon hydroclorua

Hop chét néu & dé muc nay duoc tao ra twong tu vdi san phim trung gian 1, buéc
2 tir (3aS,6aS)-tert-butyl  5-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat. Chat rdn mau trang, MS: 263,5
(M+H)".

San phdm trung gian dudi diy dugc tao ra theo san phim trung gian 25, thay

4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin béng amin thich hop:

Sb Tén hop chét Amin MS, m/e
(3aR,7aR)-5-((3aR,6aR)- (3aR,7aR)-
55 1 octahydropyrolo(3,4-c]pyrol-2- hexahydrooxazolo[5,4- 281,1

carbonyl)hexahydrooxazolo[5,4- | c]pyridin-2(1H)-on hydroclorua (M+H)"
c¢]pyridin-2(1H)-on hydroclorua (san phdm trung gian 27)

San pham trung gian 26

(E)-1-((3aR,8aS)-octahydropyrolo[3,4-d]Jazepin-6(7H)-yl)-3-(3-(triflometoxy)-
phenyl)prop-2-en-1-on

Budc 1: tr (3aR,8aS)-tert-butyl  6-((E)-3-(3-(triflometoxy)phenyl)acryloyl)-
octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat

B sung timg giot N-etyldiisopropylamin (570 mg, 4,41 mmol) vao dung dich cua
(3aR,8aS)-tert-butyl octahydropyrolo[3,4-dJazepin-2(1H)-carboxylat (CAS-RN 1251013-
07-6; 353 mg, 1,47 mmol) va axit (E)-3-(3-(triflometoxy)phenyl)acrylic (341 mg, 1,47
mmol) trong N,N-dimetylformamit (10 mL) trong khoang thoi gian 2 phut & nhiét d6
trong phong trong méi trudng argon. Hon hgp nay duge lam lanh xudng 0°C va bd sung
O-(7-azabenzotriazol-1-y1)-N,N,N’ N’-tetrametyluroni hexaflo-phosphat (563 mg, 1,47

mmol), sau d6 sau 1 gid, bé da duge d& bo. Hon hop phan img nay dugc khudy trong 16
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gio & nhiét do trong phong, sau d6 duoc phan bé giira etyl axetat va dung dich nudc natri
hydrocarbonat bdo hoa. Lép hitu co dugc rira bang nudc mudi, 1am kho trén natri sulfat,
loc va lam bay hoi. Chay sac ky (silica gel; gradien clia heptan — etyl axetat) tao ra hop

chét néu & dé muc (768 mg, 87%). Bot mau trang, MS: 399,5 (M+H-isobuten)".

Budc 2: (E)-1-((3aR,8aS)-octahydropyrolo[3,4-dJazepin-6(7H)-yl)-3-(3-(triflometoxy)
phenyl)prop-2-en-1-on

B& sung axit trifloaxetic (1,1 mL, 15 mmol) trong hon 5 phit vao dung dich cta
(3aR,8aS)-tert-butyl 6-((E)-3-(3-(triflometoxy)phenyl)acryloyl)octahydropyrolo[3,4-
d]azepin-2(1H)-carboxylat (768 mg, 1,49 mmol) trong diclometan (12 mL) & nhi¢t d%
trong phong, sau d6 sau 5 gio, hdn hop phan tmg nay duoc rot 1én trén nudc da, dugc
bazo hoa dén d6 pH= 10 bing dung dich nuéc natri hydroxit, va dugc chiét bang
clorofom. Lop hitu co dugc rira béng nuéc mudi, 1am khd trén natri sulfat, loc va 1am bay
hoi. Chay sic ky (silica gel; diclometan/metanol theo ty 1€ 9:1) tao ra hop chit néu ¢ dé
muc (526 mg, 95%). G6m mau vang, MS: 355,5 (M+H)".

San phdm trung gian dudi ddy duoc tao ra theo san phdm trung gian 26, thay
(3aR,8aS)-tert-butyl octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat bang amin thich
hop va axit (E)-3-(3-(triflometoxy)phenyl)acrylic bang axit carboxylic thich hgp.

S Tén hop chit Amin Axit carboxylic MS,
m/e
(E)-1-((3aR,6aS)- (3aR,6aS)-tert-butyl
hexahydropyrolo[3,4- hexahydropyrolo[3,4- | Axit (E)-3-(4- 1275
26.01 | c]pyrol-2(1H)-yl)-3-(4- c]pyrol-2(1H)- (triflometoxy)ph (M+H)'
(triflometoxy)phenyl)pro | carboxylat (CAS-RN enyl)acrylic
p-2-en-1-on 250275-15-1)
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. : MS,
So Tén hop chat Amin Axit carboxylic
m/e
tert-butyl este cla axit Axit 3-(3-
3-(3-clophenyl)-2,2-
) cis-octahydro- clophenyl)-2,2-
dimetyl-1-((3aR,8aS)- ]
pyrolo[3,4-d]azepin-2- dimetyl- 335,6
26.02 octahydropyrolo[3,4- .
) carboxylic hydroclorua | propanoic (CAS- |(M+H)
d]azepin-6(7H)-
(CAS-RN 1251013-07- | RN 1225505-29-
yl)propan-1-on
6) 2)
(E)-3-(3-flo-4- tert-butyl este cia axit
Axit (E)-3-(3-flo-
(triflometoxy)phenyl)-1- cis-octahydro- )
4-(triflometoxy)
((3aR,8aS)- pyrolo[3,4-d]azepin-2- ) 373,6
26.03 phenyl)acrylic .
octahydropyrolo[3,4- | carboxylic hydroclorua . (M+H)
) (san pham trung
d]azepin-6(7H)-yl)prop- | (CAS-RN 1251013-07-
gian 23.3)
2-en-1-on 6)
(E)-3-(4-flo-2- tert-butyl este cua axit
. Axit (E)-3-(4-flo-
(triflometyl)phenyl)-1- cis-octahydro- )
2-(triflometyl)
((3aR,8aS)- pyrolo[3,4-d]Jazepin-2- 357,6
26.04 phenyl)acrylic N
octahydropyrolo[3,4- | carboxylic hydroclorua , (M+H)
) (san pham trung
dlazepin-6(7H)-yl)prop- | (CAS-RN 1251013-07-
gian 23,4)
2-en-1-on 6)
(E)-3-(2-metyl-4- tert-butyl este cla axit
) Axit (E)-3-(2-
(triflometoxy)phenyl)-1- cis-octahydro-
‘ metyl-4-(triflo-
((3aR,8aS)- pyrolo[3,4-d]azepin-2- 369,6
26.05 metoxy)phenyl)- .
octahydropyrolo[3,4- | carboxylic hydroclorua (M+H)
) acrylic (CAS-RN
d)azepin-6(7H)-yl)prop- | (CAS-RN 1251013-07-
1262012-31-6)
2-en-1-on 6)
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. . MS,
So Tén hop chat Amin Axit carboxylic
m/e
(E)-3-(3-flo-4- tert-butyl este cta axit
Axit (E)-3-(3-flo-
metoxyphenyl)-1- cis-octahydro-
4-metoxyphenyl)
((3aR,8aS)- pyrolo[3,4-d]azepin-2- ) 319,6
26.06 hvd lo[3.4 boxvlic hvdrocl -acrylic (CAS- M)’
octahydropyrolo[3,4- | carboxylic hydroclorua +
yeropy Y RN 147906-08-
d]azepin-6(7H)-yl)prop- | (CAS-RN 1251013-07- 0)
2-en-1-on 6)
. tert-butyl este cua axit
(E)-3-(2-isopropyl- Axit (E)-3-(2-
henyl)-1-(3aS.8aR) cis-octahydro- . |
phenyl)-1-(3aS,8aR)- isopropyl-
pyrolo[3,4-d]azepin-2- _ 313.2
26.07 | octahydro-pyrolo[3,4- phenyl)-acrylic .
carboxylic hydroclorua (M+H)
d]azepin-6-yl-prop-2-en- (CAS-RN
(CAS-RN 1251013-07-
1-on 1379383-70-6)
6)
(E)-3-(2- tert-butyl este cuia axit
Axit (E)-3-(2-
xyclopropylphenyl)-1- cis-octahydro-
xyclopropylphen
(trans- pyrolo[3,4-d]azepin-2- 311,6
26.08 yDacrylic (san .
octahydropyrolo[3,4- | carboxylic hydroclorua \ (M+H)
) pham trung gian
d]azepin-6(7H)-yl)prop- | (CAS-RN 1251013-07- 23.10)
2-en-1-on 6)
(E)-3-(4-metoxy-2- tert-butyl este cua axit .
) Axit (E)-3-(4-
(triflometyl)phenyl)-1- cis-octahydro-
) metoxy-2-(triflo-
((3aR,8aS)- pyrolo[3,4-d}azepin-2- 369,6
26.09 metyl)phenyl)- .
octahydropyrolo[3,4- | carboxylic hydroclorua (M+H)

dJazepin-6(7H)-yl)prop-

2-en-1-on

(CAS-RN 1251013-07-
6)

acrylic (CAS-RN
773131-66-1)
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. . MS,
SO Tén hop chat Amin Axit carboxylic
m/e
(E)-3-(3-clo-5- tert-butyl este cla axit
< (B)-3-(3-
(triflometyl)phenyl)-1- cis-octahydro- Axit (E)-3-3
lo-5-
((3aR,8aS)- pyrolo[3,4-d]azepin-2- clo-> 373,6
26.10 , (triflometyl)- +
octahydropyrolo[3,4- | carboxylic hydroclorua (M+H)
dlazepin-6(TH)-yDprop- | (CAS-RN 1251013-07- | Phenybacrylic
2-en-1-on 6) (CAS-RN
886761-69-9)
3-(3-flo-4-(2,2,2- tert-butyl este cia axit
trifloetoxy)phenyl)-1- cis-octahydro- Axit 3-(3-flo-4-
2611 ((3aR,8aS)- pyrolo[3,4-d]azepin-2- (2,2,2- 389,2
. octahydropyrolo[3,4- | carboxylic hydroclorua |trifloetoxy)pheny (M+H)"
dlazepin-6(7H)- (CAS-RN 1251013-07- | 1)-propanoic
yl)propan-1-on 6)
3-(2-flo-4-(2,2,2- Axit 3-(2-flo-4-
tert-butyl este cta axit
trifloetoxy)phenyl)-1- (2,2,2-
cis-octahydro-
((3aR,8aS)- trifloetoxy)- 389,2
26.12 hvd lo[3.4 pyrolo[3,4-d]azepin-2- henyl) o (M’
octahydropyrolo|3,4- en ropanoic +
Yoy carboxylic (CAS-RN pREmy p P
d]azepin-6(7H)- (san pham trung
1251013-07-6) )
yl)propan-1-on gian 35.3)

San phadm trung gian 27

(3aR,7aR)-hexahydrooxazolo[5,4-c]pyridin-2(1H)-on hydroclorua

Budc 1: (3aR,7aR)-tert-butyl 2-oxohexahydrooxazolo[5,4-c]pyridin-5(6H)-carboxylat

B sung imidazol (157 mg, 2.31 mmol) va 1,1’-carbonyldiimidazol (375 mg, 2,31 mmol)

vao dung dich cia (3R,4R)-tert-butyl 4-amino-3-hydroxypiperidin-1-carboxylat (CAS-
RN 1007596-95-3; 500 mg, 2,31 mmol) trong N,N-dimetylformamit (5,00 mL) & nhiét
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d6 trong phong, sau d6 sau 18 gio, hdn hgp phan tng dugc phén bd giita etyl axetat va
nude. Lop hitu co duoe rira bang nudce mudi, lam kho bang magie sulfat, loc va 1am bay
hoi. Phidn can nay dugc chay sic ky (silica gel; gradien cua diclometan voi
diclometan/metanol/dung dich nudc amoniac 25% theo ty 1¢ 95:5:0,25) tao ra hop chat

néu & dé muc nay (401 mg, 72%) duéi dang chat rin mau tring.

Buéc 2: (3aR,7aR)-hexahydrooxazolo[5,4-c]pyridin-2(1H)-on hydroclorua

Hop chit néu & d&& muc nay dugc tao ra tuong tu v4i san phdm trung gian 1, budc 2 tir
(3aR,7aR)-tert-butyl 2-oxohexahydrooxazolo[5,4-c]pyridin-5(6H)-carboxylat. Chit rin
mau tring, MS: 143,2 (M+H)".

San pham trung gian 28

cis-Hexahydrooxazolo[5,4-c]pyridin-2(1H)-on hydroclorua

Budc 1: cis-tert-butyl 2-oxohexahydrooxazolo[5,4-c]pyridin-5(6H)-carboxylat

B sung trietylamin (97 mg, 0,96 mmol) va diphenylphosphoryl azit (269 mg, 959 umol)
vao dung dich mau vang nhat cta axit 1-(tert-butoxycarbonyl)-3-hydroxypiperidin-4-
carboxylic (CAS-RN 1260876-51-4; 196 mg, 799 umol) trong toluen (2 mL). Hon hop
phan g nay dugc gia nhi¢t & nhiét do héi Iuu trong 18 gid va sau d6 duogc phan bd giita
etyl axetat va dung dich nudc natri hydro carbonat bao hoa. Lop hitu co duge rira bang
nuée va nude mudi, lam kho bing magie sulfat, loc va lam bay hoi. Chay sic ky (silica
gel; gradien cua etyl axetat—metanol) tao ra hgp chét néu & d& muc (66 mg, 34%). Chét
rdn mau tring, MS: 241,4 (M-H)".

Budc 2: cis-Hexahydrooxazolo[5,4-c]pyridin-2(1H)-on hydroclorua

Hop chit néu & & muc nay duoc tao ra tuong tu véi san phim trung gian 1, budc 2 tir
cis-tert-butyl 2-oxohexahydrooxazolo[5,4-c]pyridin-5(6H)-carboxylat. Chdt rén mau
trang, MS: 142,1 (M").

San pham trung gian 29

Axit (3aSR,6SR,7aSR)-2-oxooctahydrobenzo[d]oxazol-6-carboxylic

Budc 1: (1SR,3SR,4RS)-metyl 4-bromo-3-(phenoxycarbonyloxy)xyclohexancarboxylat

B sung dung dich cta phenyl carbonocloidat (347 mg, 2.21 mmol) trong diclometan (1
mL) vao dung dich ctia (1SR,3SR,4RS)-metyl 4-bromo-3-hydroxyxyclohexancarboxylat
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(CAS 38361-11-4; 500 mg, 2,11 mmol) va pyridin (175 mg, 2.21 mmol) trong
diclometan (8 mL) & nhiét d6 -5°C, sau d6 sau 1 gid, hdn hop phan tng duoc phan b
gitra diclometan va nudc. Lép hitu co dugc rira bing dung dich nuéc amoni clorua bao
hoa va nudc mudi, lam khd bang magie sulfat, loc va lam bay hoi. Chay sic ky (silica gel;
gradien cua heptan — etyl axetat) tao ra hop chét néu & dé muc (545 mg, 72%). Diu
khong mau, MS: 357,4 (M+H)".

Budc 2: (1SR,3SR,4SR)-metyl 4-azido-3-(phenoxycarbonyloxy)xyclohexancarboxylat

B6 sung natri azit (437 mg, 6,71 mmol) vao dung dich ciua (1SR,3SR,4RS)-metyl 4-
bromo-3-(phenoxycarbonyloxy)xyclohexancarboxylat (533 mg, 1,49 mmol) va 15-
crown-5 (23,0 mg, 104 umol) trong N,N-dimetylformamit (4 mL). Hon hop phéan tng
nay dugc gia nhiét & 75°C trong 72 git va sau d6 duge phéan bb giita nudc va etyl axetat.
Lép hitu co duge rira bang nuéc mudi, lam khd bing magie sulfat, loc va lam bay hoi.
Chay séc ky (silica gel; diclometan) tao ra hop chét néu ¢ d& muc (60 mg, 13%). Dau

khong mau, MS: 337,2 (M+NH,)".
Budc 3: (3aSR,6SR,7aSR)-metyl 2-oxooctahydrobenzo[d]oxazol-6-carboxylat

B sung triphenylphosphin (138 mg, 526 pmol) vao dung dich khong mau cua
(1R,3R,4R)-metyl 4-azido-3-(phenoxycarbonyloxy)xyclohexancarboxylat (56 mg, 175
pmol) trong tetrahydrofuran (2 mL) va nudc (50 pL). Dung dich nay duoc gia nhiét dén
50°C trong 3 gio va sau d6 dugc phén bb giita etyl axetat va nudc mudi. Lép hitu co nay
duoc 1am kho bing magie sulfat, loc, va 1am bay hoi. Chay sc ky (silica gel; gradien cua
diclometan véi diclometan/metanol/dung dich nuéc amoniac 25% theo ty 1€ 95:5:0,25 tao
ra hop chét néu ¢ dé muc (49 mg), hop chét nay chira triphenylphosphin oxit dudi dang
tap chit khong thé tach ra dugc.

Budc 4: Axit (3aSR,6SR,7aSR)-2-oxooctahydrobenzo[d]oxazol-6-carboxylic

Hop chét néu & dé muc nay duoc tao ra twong ty vdi san phdm trung gian 11, budc 2 tr
(3aSR,6SR,7aSR)-metyl 2-oxooctahydrobenzo[d]oxazol-6-carboxylat. Chét rin mau
tring, MS: 184,3 (M-H)".

San pham trung gian 30A va 30B

Axit (+)-(R)- 4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carboxylic va axit (-)-(S)-
4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carboxylic
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Raxemic cua axit 4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carboxylic (CAS-RN
33062-47-4; 1,10 g, 6,58 mmol) duoc tach ra bing HPLC diéu ché sir dung cot Chiralpak
AD lam pha tinh va heptan/etanol thoe ty 1€ 3:2 lam pha dong. San phdm nay tao (+)-(R)-
chét ddng phan dbi anh ra rira giai nhanh hon (452 mg, 41%), tiép theo 1a (-)-(S)-chat
ddng phan dbi anh rira giai chdm hon (381 mg, 35%).

San pham trung gian 31

2-(4-Clo-2-metylphenoxy)-1-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1 H)-yl)etanon

hydroclorua

Budc 1: (3aR,6aS)-tert-butyl 5-(2-bromoaxetyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

carboxylat

B6 sung 2-bromoaxetyl clorua (297 mg, 1,88 mmol) vao dung dich cua (3aR,6aS)-tert-
butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (CAS-RN 250275-15-1; 400 mg,
1,88 mmol) va trietylamin (191 mg, 1,88 mmol) & nhiét do -40°C, sau d6 sau 2 gio hon
hop phan {mg duge rita bing nuéc & 0°C. Lop hitu co nay duoc lam khd bing magie
sulfat, loc va lam bay hoi tao ra hop chét néu & dé muc nay (628 mg, 100%), chét nay

duoc st dung truc tiép trong budc tiép theo.

Budc 2: (3aR,6aS)-tert-Butyl 5-(2-(4-clo-2-metylphenoxy)axetyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat

BA sung xesi carbonat (197 mg, 604 pmol) vao dung dich cta (3aR,6aS)-tert-butyl 5-(2-
bromoaxetyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (100,6 mg, 302 umol) va 4-
clo-2-metylphenol (64,6 mg, 453 pmol,) trong N,N-dimetylformamit (5 mL) & nhiét do
trong phong, sau do sau 16 gio, hdn hop phén ing duoc phan bb giita nudc va etyl axetat.
Lép hitu co dugc rra béng nudc mudi, 1am kho trén natri sulfat, loc, va c6 trong chan
khéng. Chay séc ky (silica gel; gradien cua heptan — etyl axetat) tao ra hop chét néu & dé
muc (57 mg, 48%). Dau khong mau, MS: 339,5 (M+H-isobuten)".

Buéc 3: 2-(4-Clo-2-metylphenoxy)-1-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-

yl)etanon hydroclorua

Hop chit néu & dé muc nay dugc tao ra tuong tu v6i san phim trung gian 1, budc 2 tir
(3aR,6a8)-tert-butyl  5-(2-(4-clo-2-metylphenoxy)axetyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat. Chét rén mau ndu nhat, MS: 295,5 (M+H)".
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San phidm trung gian duéi ddy dugc tao ra tuong tu véi san phim trung gian 31, thay 4-

clo-2-metylphenol trong budc 2 bang phenol thich hop.

Sb Tén hop chit Phenol MS, m/e
2-(4-clo-3-metylphenoxy)-1-((3aR,6aS)- 595.5

31.1 hexahydropyrolo[3,4-c]pyrol-2(1H)- 4-clo-3-metylphenol ’ .
(M+H)

yl)etanon hydroclorua

San pham trung gian 32
(3aR,8aS)-2-flo-4-(triflometoxy)benzyl octahydropyrolo[3,4-d]azepin-6(7H)-carboxylat

Budc 1: (3aR,8aS)-2-tert-Butyl 6-(2-flo-4-(triflometoxy)benzyl) hexahydropyrolo[3,4-
dJazepin-2,6(1H,7H)-dicarboxylat

Hop chit néu & dé muc niy dugc tao ra tuong tyu véi san phim trung gian 1, budc
1 tir tert-butyl este clia axit cis-octahydro-pyrolo[3,4-d]azepin-2-carboxylic hydroclorua
(CAS-RN 1251013-07-6) va (2-flo-4-(triflometoxy)phenyl)metanol (CAS-RN 1240257-
07-1).
Budc 2: (3aR,8aS)-2-Flo-4-(triflometoxy)benzyl octahydropyrolo[3,4-d]azepin-6(7H)-
carboxylat

Hop chét néu & dé muc nay duoc tao ra tuong tw véi san phdm trung gian 4, budc
2 tr (3aR,8aS)-2-tert-butyl 6-(2-flo-4-(triflometoxy)benzyl) hexahydropyrolo[3,4-
d]azepin-2,6(1H,7H)-dicarboxylat. Gom mau niu nhat, MS: 377,6 (M+H)+.
Céc san phdm trung gian dudi ddy dugc tao ra theo san phdm trung gian 32, thay tert-
butyl este cua axit cis-octahydro-pyrolo[3,4-dJazepin-2-carboxylic hydroclorua va (2-flo-

4-(triflometoxy)phenyl)metanol 1an lugt bing amin va rugu thich hop.

MS,

S Tén hop chét Amin Ruou
m/e
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. . MS,
So6 Tén hop chat Amin Ruou
m/e
trans-(2-metoxy-4- trans-tert-butyl (2-metoxy-4-
(triflometoxy)benzyl) hexahydro-1H- (triflo- 175.6
32.1 hexahydro-1H- pyrolo[3,4-c]pyridin- | metoxy)phenyl)- (M)’
pyrolo[3,4-c]pyridin-  |2(3H)-carboxylat (CAS-| metanol (CAS-
5(6H)-carboxylat RN 1251014-37-5) |RN 886500-30-7)
trans-(2-xyclopropyl-4- trans-tert-butyl (2-xyclopropyl-4-
(triflometyl)benzyl) hexahydro-1H- (triflometyl)- 169.3
32.2 hexahydro-1H- pyrolo[3,4-c]pyridin- phenyl)ﬂmetanol (M)’
pyrolo[3,4-c]pyridin- |2(3H)-carboxylat (CAS-| (sin pham trung
5(6H)-carboxylat RN 1251014-37-5) gian 17.1)
trans-(4-flo-2- trans-tert-butyl
(triflometyl)benzyl) hexahydro-1H- (4-flo-2- 3476
323 hexahydro-1H- pyrolo[3,4-c]pyridin- (triflometyl)- (M)
pyrolo[3,4-c]pyridin-  |2(3H)-carboxylat (CAS-| phenyl)metanol
5(6H)-carboxylat RN 1251014-37-5)
(3aR,8aS)-3-flo-4-(2,2,2- | tert-butyl este cla axit | [3-flo-4-(2,2,2-
trifloetoxy)benzyl cis-octahydro- trifloetoxy)- 1902
324 octahydropyrolo[3,4- | pyrolo[3,4-d]azepin-2- | phenyl]metanol M)
d]azepin-6(7H)- carboxylic (CAS-RN (CAS-RN
carboxylat 1251013-07-6) 1039931-47-9

San phdm trung gian 33

Axit 2-(2-(tetrahydrofuran-2-yl)phenoxy)axetic

Buac 1: Etyl 2-(2-(tetrahydrofuran-2-yl)phenoxy)axetat

B sung kali carbonat (859 mg, 6.21 mmol) va etyl 2-bromoaxetat (545 mg, 3,26
mmol) vao dung dich cta 2-(tetrahydrofuran-2-yl)phenol (CAS-RN 40324-49-0; 510 mg,
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3,11 mmol) trong axeton (4 mL) & nhiét d§ trong phong, sau d6 sau 3 gio hdn hop phan
g duoc phan bd gitta etyl axetat va nude. Lop hiru co dugc ria bing nudc mubi, lam
kho bang magie sulfat, loc va lam bay hoi tao ra hop chét néu ¢ d& muc nay (754 mg,

97%). Dau mau vang nhat, MS: 251,5 (M+H)".
Budc 2: Axit 2-(2-(Tetrahydrofuran-2-yl)phenoxy)axetic

B4 sung dung dich nuéc lithi hydroxit 1 M (5,12 mL, 5,12 mmol) vao dung dich
cta etyl 2-(2-(tetrahydrofuran-2-yl)phenoxy)axetat (754mg, 3,01 mmol) trong metanol
(2,5 mL) va tetrahydrofuran (12 mL), sau d6 sau 90 phit hén hop phan ng nay dugc axit
hoéa bang dung dich nuéc axit clohydric 2M va dugc chiét bang etyl axetat. Lép hiru co
duoc rira bang nude mudi, 1am kho bang magie sulfat, loc va 1am bay hoi tao ra hop chit

néu & dé muc nay (650 mg, 97%). Chét rin mau trdng, MS: 221.2 (M-H)".

Céc san pham trung gian dudi ddy dugce tao ra theo san phdm trung gian 33, thay

2-(tetrahydrofuran-2-yl)phenol bang phenol thich hop.

Sb Tén hop chét Phenol MS, m/e
331 Axit 2-(2-bromo-4- 2-bromo-4-(triflometoxy)phenol | 313,3
' (triflometoxy)-phenoxy)axetic (CAS-RN 200956-13-4) (M-H)
332 Axit 2-(2-(1H-pyrol-1- 2-(1H-pyrol-1-yl)phenol (CAS- | 216,5
' yl)phenoxy)axetic RN 32277-91-1) (M-H)
333 Axit 2-(2-clo-4- 2-clo-4-(triflometoxy)phenol 269,5
' (triflometoxy)phenoxy)axetic (CAS-RN 70783-75-4) (M-H)

San phim trung gian 34
AXxit 2-(4-xyano-2-isopropyl-5-metylphenoxy)axetic
Budec 1: tert-butyl 2-(4-xyano-2-isopropyl-5-metylphenoxy)axetat

B sung kali carbonat (246 mg, 1,78 mmol) va tert-butyl 2-bromoaxetat (188 mg,
935 pmol) vao dung dich cua 4-hydroxy-5-isopropyl-2-metylbenzonitril (CAS-RN
858026-56-9; 156 mg, 890 pumol) trong axeton (4 mL) & nhiét do trong phong, sau d6 sau

3 gid hdn hop phan mg duoc phin bd gitta etyl axetat va nuéc. Lop hitu co dugc rira
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bang nudc mudi, lam khd bing magie sulfat, loc va lam bay hoi tao ra hop chit néu & dé

muc ndy (253 mg 98%). Chét rin mau tring, MS: 290,5 (M+H)".
Budc 2: Axit 2-(4-xyano-2-isopropyl-5-metylphenoxy)axetic

B4 sung axit trifloaxetic (1.95 g, 17.1 mmol) vao dung dich khéng mau cua tert-
butyl 2-(4-xyano-2-isopropyl-5-metylphenoxy)axetat (248 mg, 8357 pmol) trong
diclometan (3 mL), sau d6 sau 3 gio hén hop phan tng nay duoc cb va phin can dugc
nghién min trong heptan. San phim tho nay dugc tinh ché bang cach chay sac ky (silica
gel; gradien cua diclometan—metanol) dé tao ra hop chit néu & dé muc nay (179 mg,

90%). Chét rin mau tring, MS: 232,5 (M-H)".

Céc san phdm trung gian duéi ddy dugc tao ra theo san phim trung gian 34, thay

4-hydroxy-5-isopropyl-2-metylbenzonitril bang phenol thich hop.

S Tén hop chit Phenol MS, m/e
3-isopropyl-4-hydroxy-
Axit 2-(4-xyano-2- PropY g 4 218,3
34.1 benzonitril (CAS-RN 46057-54-

isopropylphenoxy)axetic 9) (M-H)

34 Axit 2-(2-xyano-4- 2-hydroxy-5-(triflometoxy)- 260,5
' (triflometoxy)phenoxy)axetic benzonitril (M-H)"

343 Axit 2-(2-(pyridin-3- 2-(3-pyridinyl)-phenol (CAS- 230,2
' yl)phenoxy)axetic RN 54168-07-9) (M+H)"

San pham trung gian 35
Axit 3-(3-flo-4-(triflometoxy)phenyl)propanoic

Dung dich cua axit (E)-3-(3-flo-4-(triflometoxy)phenyl)acrylic (san phim trung
gian 23.3; 500 mg, 2,00 mmol) trong metanol (7 mL) dugc khudy trong méi trudng hydro
(1 bar) véi su c6 mit cua paladi (10% trén than hoat tinh; 50 mg), sau dé sau 20 gio,
nguyén li€éu khong tan dugc loai bo b'img cach loc qua dét diatomit. Phan dich loc duoc
¢6 tao ra hop chit néu & dé muc nay (485 mg, 96%). Chat rin mau trang, MS: 251.2 (M-
H)".
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Céc san phdm trung gian dudi ddy duoc tao ra theo san phim trung gian 35, thay axit (E)-

3-(3-flo-4-(triflometoxy)phenyl)acrylic bang nguyén liéu ban d4u thich hop.

Sb Tén hop chét Nguyén liéu ban dau MS, m/e
Axit (E)-3-(6-phenylpyridin-3-

Axit 3-(6-phenylpyridin-3- P , il _ 226,3
35.1 yDacrylic (san pham trung gian ~

yl)propanoic (M-H)

23.05)
Axit (E)-3-(3-flo-4-(2,2,2-
Axit 3-(3-flo-4-(2,2,2- _ 265,1
35.2 _ trifloetoxy)phenyl)acrylic (CAS-

trifloetoxy)phenyl)propanoic (M-H)

RN 1087780-94-6)

Axit (E)-3-(2-flo-4-(2,2,2-
Axit 3-(2-flo-4-(2,2,2- 265,1
353 trifloetoxy)phenyl)acrylic (san ~
trifloetoxy)phenyl)propanoic \ ) (M-H)

pham trung gian 23.11)

. _ Axit (E)-3-(2-flo-4-
Axit 3-(2-flo-4-(triflometoxy)- 251,2
35.4 (triflometoxy)phenyl)acrylic
phenyl)propanoic \ (M-H)
(san pham trung gian 23.02)

San phim trung gian 36

2-(5-Clo-2-(triflometyl)phenoxy)-1-((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7H)-

yl)etanon

Bude 1: (3aR,8aS)-tert-butyl 6-(2-(5-clo-2-(triflometyl)phenoxy)axetyl)octahydropyrolo
[3,4-d]azepin-2(1H)-carboxylat.

Xesi carbonat (132 mg, 404 umol) dugc bd sung vio dung dich cua 5-clo-2-
(triflometyl)phenol (47,7 mg, 242 pumol) va (3aR,8aS)-tert-butyl  6-(2-
bromoaxetyl)octahydropyrolo[3,4-d]Jazepin-2(1H)-carboxylat (san phim trung gian 37;
73 mg, 202 pmol) trong N,N-dimetylformamit (5 mL) & nhiét d6 trong phong, sau d6 sau
18 git, hdn hop phan img dugce phan bb giita nudc da va etyl axetat. Lop hitu co dugc

rira bing nudc mudi, lam kho trén natri sulfat, loc va lam bay hoi. Chay sic ky (silica gel;
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gradien cta heptan—etyl axetat) tao ra hop chit néu ¢ d& muc (82 mg, 83%). Bot mau

tring, MS: 421,5 (M+H—isobuten)".

Budc 2: 2-(5-clo-2-(triflometyl)phenoxy)-1-((3aR,8aS)-octahydropyrolo[3,4-d]azepin-
6(7H)-yl)etanon

Hop chit néu ¢ dé muc nay duoc tao ra twong tw voi san phdm trung gian 26, buéc

2 tir (3aR,8aS)-tert-butyl 6-(2-(5-clo-2-(triflometyl)phenoxy)axetyl)octahydropyrolo[3,4-
dJazepin-2(1H)-carboxylat. Bot mau vang nhat, MS: 377,5 (M+H)",

5-clo-2-(triflometyl)phenol bang phenol thich hop.

Céc san phdm trung gian dudi ddy dugce tao ra theo san phim trung gian 36, thay

. . MS,
So Tén hop chat Phenol
m/e
2-(6-isopropyl-3,3-dimetyl-2,3-dihydro-
36.01 1H-inden-5-yloxy)-1-((3aR,8aS)- 6-isopropyl-3,3-dimetyl- | 385,7
. octahydropyrolo[3,4-d]azepin-6(7H)- | 2,3-dihydro-1H-inden-5-ol M+H)"
yl)etanon
2-(2-isopropyl-5-metylphenoxy)-1- 3316
36.02 |((3aR,8aS)-octahydropyrolo[3,4-d]azepin- | 2-isopropyl-5-metylphenol ™ I,-I)+
+
6(7H)-yl)etanon
2-(2-clo-4-flophenoxy)-1-((3aR,8aS)- 3971
36.03 octahydropyrolo|3,4-d]azepin-6(7H)- 2-clo-4-flophenol ’ .
(M+H)
yl)etanon
2-(4-metyl-2-(1-metylpyrolidin-3-
Y 4-metyl-2-(1-
yl)phenoxy)-1-((3aR,8aS)- 372,3
36.04 ) metylpyrolidin-3- .
octahydropyrolo[3,4-d]azepin-6(7H)- (M+H)
yl)phenol
yl)etanon
4-(2-((3aR,8aS)-octahydropyrolo[3,4-
) 4-hydroxy-3- 368,1
36.05 d]azepin-6(7H)-yl)-2-oxoetoxy)-3- .
_ o (triflometyl)benzonitril | (M+H)
(triflometyl)benzonitril
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. . MS,
So Tén hgp chat Phenol
m/e
2-(4-clo-2-isopropyl-5-metylphenoxy)-1-
, ( propy P y)' 4-clo-2-isopropyl-5- 365,2
36.06 |((3aR,8aS)-octahydropyrolo[3,4-d]azepin- N
metylphenol (M+H)
6(7H)-yl)etanon
1-(3aS,8aR)-octahydro-pyrolo[3,4- 350.6
36.07 d]azepin-6-yl-2-(2-triflometoxy- 2-(triflometoxy)phenol ,
Jazepin-6-yl-2-( y ( y)p (M+H)'
phenoxy)-etanon
2-(2-tert-butyl-4-metoxyphenoxy)-1-
( v P Y) 2-tert-butyl-4- 361,6
36.08 [((3aR,8aS)-octahydropyrolo[3,4-d]azepin- N
metoxyphenol (M+H)
6(7H)-yl)etanon
4-hydroxy-3-
3-isopropyl-4-(2-((3aR,8aS)- o
isopropylbenzonitril 342,6
36.09 | octahydropyrolo[3,4-d]azepin-6(7H)-yl)- N
(CAS-RN CAS-RN (M+H)
2-oxoetoxy)benzonitril
46057-54-9)
2-(2-clo-4-(triflometyl)phenoxy)-1-
36.10 [((3aR,8aS)-octahydropyrolo[3,4-d]azepin- | 2-clo-4-(triflometyl)phenol| n.a.
6(7H)-yl)etanon

San phdm trung gian 37

(3aR,8aS)-tert-Butyl 6-(2-bromoaxetyl)octahydropyrolo[3,4-dJazepin-2(1H)-carboxylat

Bé sung timg giot 2-bromoaxetyl clorua (341 mg, 2,17 mmol) vio huyén phu cla

(3aR,8aS)-tert-butyl octahydropyrolo[3,4-d]Jazepin-2(1H)-carboxylat hydroclorua (CAS-
RN 1251013-07-6; 600 mg, 2,17 mmol) va trietylamin (439 mg, 4,34 mmol) trong

diclometan (40 mL) & -40°C, sau d6 hdn hop phan uing nay dugc dé dén nhiét do trong

phong trong hon 2 gi¢ va dugce phan bd gilta nudce va diclometan. Lop hitu co nay dugc

lam kh trén natri sulfat, loc va lam bay hoi tao ra hgp chat néu & dé muc nay (600 mg,

69%; dau mau nau), chit nay duoc sir dung trc tiép trong bude tiép theo.
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San phdm trung gian 38
[2-Flo-4-(2,2,2-trifloetoxy)phenyljmetanol

BS sung timg phan natri bohydrua vao dung dich ciua 2-flo-4-(2,2,2-
trifloetoxy)benzaldehyt (san phdm trung gian 39; 500 mg, 2,25 mmol) trong metanol (3
mL) & 0°C, sau d6 hén hop phan ing nay dugc dé dén nhiét do trong phong trong hon 3
gi®r. Sau khi bd sung nuéc (5 mL) va bay hoi metanol, hdn hop phan tng duoc phén bd
giita etyl axetat va nuéc. Lop hitu co ndy duge lam kho trén natri sulfat, loc va lam bay

hoi tao ra hgp chét néu & d& muc nay (450 mg, 87%). Déu khéng mau, MS: 224 M.
San pham trung gian 39
2-Flo-4-(2,2,2-trifloetoxy)benzaldehyt

Bb sung kali carbonat (1,48 g, 10,7 mmol) va 2,2,2-trifloetyl triflometansulfonat (1,99 g,
8,56 mmol) vao dung dich cia 2-flo-4-hydroxybenzaldehyt (1,00 g, 7,14 mmol) trong
N,N-dimetylformamit (6 mL) & nhiét d6 trong phong. Hdn hop phan tng nay dugc gia
nhiét & 50°C trong 2 gid, sau d6 dugc phan bé gifra etyl axetat va nudc. Lp hitu co ndy
duoc 1am khd trén natri sulfat, loc va lam bay hoi tao ra hop chat néu & d& muyc nay (1,30

g, 80%). Chét rin mau tring, MS: 222 (M").
San pham trung gian 40
Axit 2-(2-tert-butyl-4-xyanophenoxy)axetic

Hén hop ctia axit 2-(4-bromo-2-tert-butylphenoxy)axetic (CAS-RN 425372-86-7; 453mg,
1,58 mmol), 1,1'-bis(diphenylphosphino)feroxen (26,2 mg, 47,3 pmol),
tris(dibenzylideneaxeton)dipaladi(0) (14,4 mg, 15,8 umol), k&€m xyanua (102 mg, 868
pumol), bot kém (4,13 mg, 63,1 umol) va k&m axetat (11,6 mg, 63,1 pumol), N,N-
dimetylformamit (4,5 mL) va nuéc (45 pl) dugc gia nhiét & 180°C trong 15 phit trong
diéu kién chiéu xa vi séng, sau do bay hoi trong chan khong. Phan cin dugc hip phu
trong etyl axetat, sau d6 nguyén li€u khong tan dugc loai bo bang cach loc qua dat
diatomit. Phén dich loc duoc bay hoi va phin cin nay dugc tinh ché bang cach chay sac
ky (silica gel; gradien cua etyl axetat—metanol, sau do la gradien cta diclometan—metanol)
tao ra hop chit néu & d& muc nay (64 mg, 22%). Chét rin mau niu sdm. MS: 232,5 (M-
H)".

San phdm trung gian 41
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4-(Hydroxymetyl)-3-isopropylbenzonitril
Budce 1: 4-Xyano-2-isopropylphenyl triflometansulfonat

B6 sung anhydrit triflometansulfonic (2,93 g, 10,4 mmol) vao dung dich cta pyridin (895
mg, 11,3 mmol) trong diclometan (70 mL) & 0°C, sau d6 sau 10 phut, bd sung timg giot
dung dich ctia 4-hydroxy-3-isopropylbenzonitril (CAS-RN 46057-54-9; 1,52 g, 9,43
mmol) trong diclometan (40 mL) vao huyén phii mau trang dugc tao thanh. Bé da duoc
d& bo, sau d6 sau 75 phut, hdn hop phan Ung dugc phan b giita diclometan va nudc.
Lép hitu co dugce rira bing nude mudi, lam khd bing magie sulfat, loc va lam bay hoi.,
Chay sac ky (silica gel; gradien clia heptan—diclometan) tao ra hop chit néu & dé muc

(2,63 g, 95%). Chét long mau vang, MS: 292,1 (M-H)".
Budc 2: Metyl 4-xyano-2-isopropylbenzoat

Dung dich clia 4-xyano-2-isopropylphenyl triflometansulfonat (2,62 g, 8,93 mmol),
trietylamin (2.26 g, 22,3 mmol), va phuc bis(diphenylphosphino)feroxen-paladi(Il)
diclorua diclometan (365 mg, 447 pmol) dugc khudy trong 20 gi& trong mdi truong
cacbon monoxit (50 bar) & 110°C. Sau khi lam lanh hén hgp phan ing nay duoc lam bay
hoi va phén can dugce tinh ché bing cach chay sac ky (silica gel; diclometan/heptan theo
ty 16 1:1) tao ra hop chit néu & d& muc nay (1,40 g, 77%). Dau mau vang nhat, MS: 218,5
(M+H)".

Budce 3: 4-(Hydroxymetyl)-3-isopropylbenzonitril

B sung dung dich lithi bohydrua (2 M trong tetrahydrofuran, 9,06 mL, 18,1 mmol) vao
dung dich cta metyl 4-xyano-2-isopropylbenzoat (1,227 g, 6,04 mmol) trong
tetrahydrofuran (15 mL) & nhiét d6 trong phong, Hén hop phan tng nay dugc gia nhiét &
nhiét d6 hdi luu trong 1 gid, sau d6 dwoc phin b giita etyl axetat va nudc. Lép hitu co
dugce rira bing nuéc mudi, lam kho bing magie sulfat, loc va lam bay hoi. Chay sic ky
(silica gel; gradien clia diclometan voi diclometan/metanol/dung dich nudc amoniac 25%
theo ty 1& 95:5:0,25) tao ra hop chit & dé muc nay (802 mg, 76%). Déau mau vang nhat,
MS: 176,2 (M+H)".

Céc san phdm trung gian dudi diy duogc tao ra theo san phdm trung gian 41, thay 4-

hydroxy-3-isopropylbenzonitril bang phenol thich hop.
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. . MS,
So Tén hgp chat Phenol
m/e
4-hydroxy-5-isopropyl-2-metyl-
4-(hydroxymetyl)-5-isopropyl-2- d Y P 190,3
41.1 benzonitril (CAS-RN 858026-56- X
metylbenzonitril 9 (M+H)
412 3-etoxy-4- 3-etoxy-4-hydroxy-benzonitril 177
' (hydroxymetyl)benzonitril (CAS-RN 60758-79-4) M)

San pham trung gian 42
Axit 3-(4-xyano-2-isopropylphenyl)propanoic

B& sung timg giot trietylamin (1,22 g, 12,1 mmol) vao axit formic (1,36 g, 29,6
mmol) & 0°C. Chit nay dugc bd sung to 4-formyl-3-isopropylbenzonitril (190 mg, 1,1
mmol) va 2,2-dimetyl-1,3-dioxan-4,6-dion (158 mg, 1.1 mmol). Dung dich nay dugc
khudy & nhiét d6 trong phong trong 3 gid, sau do rét vao nude da, dugc axit hda bang
dung dich nudc axit clohydric 4 M, va duoc chiét bang etyl axetat. Lép hitu co dugce rira
bing nuéc mudi, lam kho bing magie sulfat, loc va lam bay hoi dé tao ra 4-[(2,2-dimetyl-
4,6-dioxo-1,3-dioxan-5-yl)metyl]-3-isopropyl-benzonitril thé (334 mg) dudi dang bot
mau vang nhat, MS: 302,4 (M+H)". Chéit nay dugc hoa tan trong axetonitril/nudc theo ty
18 100:1 (2 mL) va duoc gia nhiét & 100°C trong 30 phut trong diéu kién chiéu xa vi song,
sau d6 cb trong chan khong. Phin cin nay duoc phén bé giira dung dich axit clohydric 2
M va etyl axetat. L&p hitu co dugc rnra bang nudc mudi, lam khé bang magie sulfat, loc
va 1am bay hoi dé tao ra hop chit néu & dé muc nay (240 mg), hop chat nay duoc dung
truc tiép trong budc tiép theo. Dau mau vang, MS: 216.3 (M+H)".

San pham trung gian dudi day duogc tao ra theo san phim trung gian 42, thay 4-formyl-3-
isopropylbenzonitril bang aldehyt thich hop.

. . MS,
So Tén hop chat Phenol
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. . MS,
So Tén hop chat Phenol
m/e
4-formyl-5-isopropyl-2-metyl-
Axit 3-(4-xyano-2-isopropyl-5- o , ) 230,2
42.1 ) benzonitril (san pham trung gian _
metylphenyl)propanoic (M-H)
22.2)
San phdm trung gian 43

Axit 6-flo-1H-benzo[d][1,2,3]triazol-5-carboxylic
Buéc 1: Metyl 6-flo-1H-benzo[d][1,2,3]triazol-5-carboxylat

Dung dich cta 5-bromo-6-flo-1H-benzo[d][1,2,3]triazol (CAS-RN 1242336-69-1; 492
mg, 2,28 mmol), trietylamin (576 mg, 5,69 mmol), va phac 1,1’-
bis(diphenylphosphino)feroxen-paladi(II) diclorua diclometan (74,4 mg, 91,1 pmol),
trong metanol (6 mL) dugc khudy & 110°C trong méi trudng cacbon monoxit (70 bar)
trong 18 gi¢. Sau khi lam lanh, nguyén li¢u khong tan dugc tach ra bang cach loc qua dét
diatomit. Phéan dich loc duoc bay hoi va duoc tinh ché bang cach chay sac ky (silica gel;
gradien cta diclometan—metanol) tao ra hop chit néu & ¢ muc nay (281 mg, 63%). Chét

ran mau do nhat, MS: 194,2 (M-H)".
Budc 2: Axit 6-flo-1H-benzo[d][1,2,3]triazol-5-carboxylic

B4 sung dung dich nudc lithi hydroxit 1M trong nuéc (4,24 mL, 4,24 mmol) vao dung
dich cua metyl 6-flo-1H-benzo[d][1,2,3]triazol-5-carboxylat (276 mg, 1,41 mmol) trong
tetrahydrofuran (3 mL) va metanol (1,5 mL). Sau 5 gio, hau hét cac dung méi hiru co
duoc loai bo bang cach ¢6 dudi ap suat giam, sau d6 dung dich nudc duoc axit hoa bing
dung dich nudc axit clohydric 1M. Chat két tia dugc thu gom bang céach loc va lam kho
dé tao ra hop chit néu & dé& muc nay (266 mg, 100 %). Chét rdn mau tréng nhat, MS:
180,2 (M-H) .

Céc san phim trung gian dudi ddy duoc tao ra theo san phim trung gian 43, thay 5-

bromo-6-flo-1H-benzo[d][1,2,3]triazol bing nguyén liéu ban dau thich hop.
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. . . MS,
So Tén hgp chat Nguyén li¢u ban dau
m/e
Axit 7-flo- 1H- 5-bromo-7-flo-1H- 180.2
43.1 benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazol (s&n phém ™ I’-I)'
carboxylic trung gian 44)
Axit 4-flo- 1H- 5-bromo-4-flo-1H- 180.2
43.2 benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazol (san phim ™ I’-I)_
carboxylic trung gian 44.1)
Axit 4-metyl- 1H- 5-bromo-4-metyl-1H- 176.2
433 benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazol (CAS-RN M I’-I)_
carboxylic 1372795-26-0)
Axit 6-(triflometyl)- 1H- 5-bromo-6-(triflometyl)-1H- 230.1
43,4 benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazol (CAS-RN ™ I,-I)_
carboxylic 157590-65-3)
Axit 4-clo- 1H- 5-bromo-4-clo-1H- 196.2
43.5 benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazol (CAS-RN ™ I’{)‘
carboxylic 1388044-33-4)
Axit 6-metyl- 1H- 5-bromo-6-metyl-1H- 176.4
43.6 benzo[d][1,2,3]triazol-5- benzo[d][1,2,3]triazol (CAS-RN ™ IiI)'
carboxylic 1388070-91-4)
Vi du 44

5-bromo-7-flo-1H-benzo[d][1,2,3]triazol

Dung dich cuia natri nitrit (185 mg, 2,68 mmol) trong nuéc (0,5 mL) dugc bd sung timg
giot vao dung dich cua 5-bromo-3-flobenzen-1,2-diamin (500 mg, 2,44 mmol) trong
nudce (5 mL) va axit axetic (1,8 mL) & nhiét d6 trong phong. Hon hop phan img nay dugc

khudy & nhiét do trong phong trong 1 gid, sau d6 dugc gia nhiét & 85°C trong mot gid
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nita, sau d6 dugc phan b gitra nude va etyl axetat. Lop hiru co dugc rira bing nudc mudbi,
lam khd bang magie sulfat, loc va lam bay hoi tao ra hop chét néu & dé muc nay (498 mg,

94%). Chét rin mau ndu nhat, MS: 214,1 (M-H)".

San phim trung gian dudi ddy dugc tao ra theo san phim trung gian 44, thay 5-bromo-6-

flo-1H-benzo[d][1,2,3]triazol bang nguyén liéu ban d4u thich hop.

. . ; MS,
S6 Tén hop chat Nguyén liéu ban dau
m/e
5-bromo-4-flo-1H- 214,1
44.1 4-bromo-3-flobenzen-1,2-diamin _
benzo[d][1,2,3]triazol (M-H)

San phim trung gian 45

Axit 3H-[1,2,3]triazolo[4,5-c]pyridin-6-carboxylic

Budc 1: Metyl 3H-[1,2,3]triazolo[4,5-c]pyridin-6-carboxylat

Dung dich cta natri nitrit (413 mg, 5,99 mmol) trong nudc (1,5 mL) dugc bd sung timg
giot & 0°C vao dung dich cta metyl 4,5-diaminopicolinat (CAS-RN 850689-13-3; 910
mg, 5,44 mmol) trong nudc (10 mL) va axit axetic (2 mL) & 0°C, sau d6 sau 1 gig, axit
axetic (2 mL) duoc bd sung vao huyén phi tao thanh. Hon hop phéan img nay dugc khudy
trong 1 gi¢ & 85°C va dugc loc nong. Chét két tia dugc nghién min trong metanol tao ra
hop chét néu & dé muc nay (758 mg, 78%). Chat rin mau do, MS: 177,2 (M-H)".

Budc 2: Axit 3H-[1,2,3]triazolo[4,5-c]pyridin-6-carboxylic

Hop chét néu & dé muc nay duoc tao ra tuong ty véi san phém trung gian 43, bude 2 tir
etyl 3H-[1,2,3]triazolo[4,5-c]pyridin-6-carboxylat. Chit rin mau niu nhat, MS: 163,1
(M-H) .

San phim trung gian dudi diy dugc tao ra theo san phim trung gian 45, thay metyl 4,5-

diaminopicolinat bang nguyén liéu ban dau thich hop.

. . . MS,
S6 Tén hop chat Nguyén li¢u ban dau
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MS,

Sb Tén hop chit Nguyén liéu ban dau )
m/e

Axit 4-metoxy- 1H-

metyl 3,4-diamino-2-metoxy- 192,3
45.1 benzo[d][1,2,3]triazol-5-

benzoat (CAS-RN 538372-37-1) |(M-H)
carboxylic

San phim trung gian 46
3-Xyclobutoxy-4-(hydroxymetyl)benzonitril
Budc 1: Axit 4-xyano-2-xyclobutoxybenzoic

B6 sung timg giot xyclobutanol (1,05 g, 13,9 mmol) vao huyén phi cua natri hydrua
(chat lam phan tin 60% trong diu khoang, 545 mg, 13,6 mmol) trong N,N-
dimetylformamit (20 mL) dudi 30°C. Dung dich trong thu duoc dugc khudy trong 2 gio,
sau d6 bd sung timg giot dung dich cua axit 4-xyano-2-flobenzoic (1,00 g, 6,06 mmol)
trong N,N-dimetylformamit (15 mL) dudi 35°C. Huyén phi mau vang nhat dugc khudy
trong 66 gi¢ & nhiét d§ trong phong, sau d6 dugc phéan bb giita nudc va heptan. Lép nude
duoc tach ra va dugc axit hda dén do pH=2,5 béng dung dich nuéc axit clohydric 3 M
dén d6 pH= 2,5. Chét két ta dugc thu gom bang cach loc, rira bang nuéc va 1am khd dé

tao ra hop cht néu & d& muc nay (1,03 g, 79%). Bot mau trang, MS: 216.2 (M-H)".
Budc 2: 3-Xyclobutoxy-4-(hydroxymetyl)benzonitril

Phirc boran dimetyl sulfua (429 mg, 5,64 mmol) dugc bd sung & 0°C vao dung dich cta
axit 4-xyano-2-xyclobutoxybenzoic (613 mg, 2,82 mmol) trong tetrahydrofuran (8 mL).
Sau 30 phut bé d4 duoc d bo, sau d6 sau 3 gid phan tng nay dugc dimng bang cach bd
sung cén thin nuéc. Hon hgp phan mg nay dugc chiét bang etyl axetat, 16p hiru co duge
rira bang dung dich nuéc amoni clorua bdo hoa va nude mudi, 1am kho bang magie sulfat,
loc va lam bay hoi. Chay sic ky (silica gel; diclometan) tao ra hop chét & dé muc nay

(452 mg, 79%). Chét rdn mau tring, MS: 203 (M").

San phim trung gian dudi ddy dugc tao ra theo sin phdm trung gian 46, thay

xyclobutanol bang rugu thich hop.
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Sb Tén hop chét Ruou MS, m/e

46.1 4-(hydroxymetyl)-3-isopropoxybenzonitril 2-propanol 191 (M)

San phdm trung gian 47
(4-Clo-2-etoxy-5-flophenyl)metanol
Budc 1: Etyl 4-clo-2-etoxy-5-flobenzoat

B4 sung dung dich natri etoxit mdi dugc diéu ché (94,4 mg/4,11 mmol natri trong 2 mL
etanol) vao dung dich ctia metyl 4-clo-2,5-diflobenzoat (CAS-RN 1214361-01-9; 848 mg,
4,11 mmol) trong N,N-dimetylformamit (8 mL) & 0°C. Hon hop phén Umg nay dugc aé
dén nhiét d6 trong phong trong hon 30 phut, sau d6 dugc phan b giita etyl axetat va
dung dich axit clohydric 1M. Lép hitu co dugc rira bang nudc va nudc mudi, lam khd
bang magie sulfat, loc va lam bay hoi. Chay sac ky (silica gel; gradien cua heptan—etyl
axetat) tao ra hop chat & dé muc nay (484 mg, 48%) va metyl 4-clo-2-etoxy-5-flobenzoat
(192 mg, 20%). Chat rin mau tring, MS: 247,2 (M+H)".

Budc 2: (4-Clo-2-etoxy-5-flophenyl)metanol

Hop chit néu & && myc nay dugc tao ra twong tu voi san phim trung gian 41, budce 3 tir
etyl 4-clo-2-etoxy-5-flobenzoat. Chét rin mau tring, MS: 204 (M").

San phim trung gian dudi ddy duoc tao ra theo san phim trung gian 47, thay metyl 4-clo-
2,5-diflobenzoat tert-butyl este hydroclorua va etanol bing este va rugu thich hgp, mot

cach tuong Ung.

, , MS,
S6 Tén hop chat Este Ruogu
m/e
4-(hydroxymetyl)-3-
metyl 4-xyano-2- 231
47.1 (2,2,2- 2,2,2-trifloetanol .
_ o flobenzoat M)
trifloetoxy)benzonitril

San phdm trung gian 48
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4-(Hydroxymetyl)-3-(metylsulfonyl)benzonitril
Budc 1: 4-Xyano-2-(metylthio)benzoat

B& sung natri thiometoxit (293 mg, 4,19 mmol, duong luong: 1,5) vao dung dich cua
metyl 4-xyano-2-flobenzoat (500 mg, 2,79 mmol) trong N,N-dimetylformamit (5 mL) &
0°C. Sau 2 gid, hon hgp phan {mg dugc phan bd gitta dung dich nuéc natri hydro
carbonat bio hoa va etyl axetat 3 1an. Lép hiru co dugc rira bing nudc va nudc mubi, lam
kho bang magie sulfat, loc va lam bay hoi d8 tao ra hop chét néu & dé muc nay (434 mg,

75%). Chét rin mau tréng, MS: 207 (M.
Budc 2: 4-Xyano-2-(metylsulfonyl)benzoat

B6 sung timg phén huyén phul cia axit 3-cloperoxybenzoic (1,82 g, 8,11 mmol) trong
diclometan (15 mL) vao metyl 4-xyano-2-(metylthio)benzoat (420 mg, 2,03 mmol) trong
diclometan (10 mL) & 0°C. Hdn hop phan ng nay dugc khudy & 0°C trong 45 phut va &
nhiét d6 trong phong trong 45 phut, sau d6 dugc phan b gitra diclometan va dung dich
natri sulfit IM. Lép hitu co duoc rira bing dung dich nuéc natri hydro carbonat bao hoa
va nude mudi, 1am kho bang magie sulfat, loc va lam bay hoi. Phin can duoc nghién min
trong heptan/ety] axetat theo ty 1€ 7:3 dé tao ra hop chét néu & dé muc nay (453 g, 93%).
Chét rén mau tréng, MS: 239 (M").

Budc 3: 4-(Hydroxymetyl)-3-(metylsulfonyl)benzonitril

Dung dich cua canxi clorua (390 mg, 3.51 mmo) trong etanol (10 mL) dugc b sung &
nhiét dd trong phong vao dung dich ctia metyl 4-xyano-2-(metylsulfonyl)benzoat (420
mg, 1,76 mmol) trong tetrahydrofuran (10 mL). Sau d6 natri bohydrua (266 mg, 7,02
mmol) dugc bd sung timg phin trong hon 20 phit. Sau 2 gi hén hop phéan tmg dugc
phan bd giira dung dich nuéc amoni clorua béo hoa va etyl axetat. Lop hiru co duge rira
bang nuéc mudi, lam khd bing magie sulfat, loc va lam bay hoi. Chay sic ky (silica gel,
diclometan/etanol theo ty 1€ 19:1) tao ra hgp chit & dé muc nay (123 mg, 33%). Chét rin
mau tring, MS: 211 (M").

San pham trung gian 49

5-Etoxy-2-flo-4-(hydroxymetyl)benzonitril

Budc 1: Etyl 4-bromo-2-etoxy-5-flobenzoat
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Hop chéit néu ¢ d&& muc nay dugc tao ra tuong tu voi san phdm trung gian 47, budc 1 tir
metyl 4-bromo-2,5-diflobenzoat (CAS-RN 1193162-21-8). Chét rin mau trang, MS: 290
(M),

Budc 2: Etyl 4-xyano-2-etoxy-5-flobenzoat

Hdn hop cua etyl 4-bromo-2-etoxy-5-flobenzoat (50mg, 172 pmol), k&m xyanua (11,1
mg, 94,5 umol), bot kém (0,4 mg, 7 umol, duong lugng:,04), kém axetat (1,3 mg, 7 pumol,
duong luong:,04) 1,1'-bis(diphenylphosphino)feroxen (2,9 mg, 5,2 pmol), va
tris(dibenzylideneaxeton)dipaladi(0) (1,6 mg, 1,8 pmol) trong N,N-dimetylformamit (500
pul) va nude (5 pl) duge gia nhiét ¢ 120°C trong 15 phut trong didu kién chiéu xa vi séng,
sau d6 nguyén liéu khong tan dugc loai bod bang cach loc qua dAt diatomit va phén dich
loc dugc bay hoi. Phin cin duge tinh ché bing cach chay sic ky (silica gel; gradien cua
heptan—diclometan) tao ra hop chét néu & dé muc nay (41 mg, dinh lugng). Chét rin mau

trang. MS: 237 (M").
Budc 3: 5-Etoxy-2-flo-4-(hydroxymetyl)benzonitril

Hop chit néu & d¢& muc nay dugc tao ra tuong tu véi san phim trung gian 41, budc 3 tir

etyl 4-xyano-2-etoxy-5-flobenzoat. Chét rin mau tring. MS: 195 (M").
Vidu A

Hop chét ¢6 cong thire (I) c6 thé dugc ding theo cach d biét lam thanh phan hoat

tinh d€ bao ché vién nén chira cac thanh phan sau:

Cho moi vién nén

Thanh phan hoat tinh 200 mg
Xenluloza vi tinh thé 155 mg
Tinh bt ngd 25 mg
Bot talc 25 mg
Hydroxypropylmetylxenluloza 20 mg
425 mg

ViduB

Hop chit c6 cong thire (I) ¢6 thé dugc dung theo cach di biét 1am thanh phan hoat

tinh dé bao ché vién nang chira cac thanh phan sau:
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Thanh phan hoat tinh
Tinh b6t ngb
Lactoza

Bét talc

Magie stearat

21208
Cho mdi vién nang
100,0 mg
20,0 mg
95,0 mg
4,5 mg

0,5 mg
220,0 mg
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YEU CAU BAO HO

Hop chét c6 cong thirc (1)

trong do:

R' la alkyl, haloalkyl, xycloalkyl dugc thé, xycloalkylalkyl dugc thé, piperazinyl
duoc thé, piperidinyl dugc thé, indanyloxyalkyl dugc thé, phenyl dugc thé,
phenylalkyl dugc thé, phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé,
phenylalkenyl dwoc thé, phenylalkynyl duoc thé, pyridinyl dugc thé,
pyridinylalkyl dugc thé, pyridinylalkenyl dugc thé, pyridinylalkynyl dugc thé,
thiophenyl duoc thé, thiophenylalkyl dugc thé, thiophenylalkenyl duoc thé,
thiophenylalkynyl dugc thé, naphtyl, naphtyl dugc thé, quinolyl, quinolinyl
dugc thé, isoquinolyl, isoquinolinyl dugc thé, 2,3-dihydro-1H-isoindol-2-yl
duge thé, 1H-indol-2-yl duoc thé hoic benzofuran-2-yl dugc thé trong d6
xycloalkyl duge thé, xycloalkylalkyl duoc thé, piperazinyl dugc thé, piperidinyl
duoc thé, indanyloxyalkyl duoc thé, phenyl duoc thé, phenylalkyl duogc thé,
phenylalkynyl dugc thé, phenoxyalkyl dugc thé, phenylxycloalkyl duoc thé,
phenylalkenyl dugc thé, pyridinyl duoc thé, pyridinylalkyl dugc thé,
pyridinylalkenyl dwoc thé, pyridinylalkynyl dugc thé, thiophenyl duoc thé,
thiophenylalkyl dugc thé, thiophenylalkenyl dwoc thé, thiophenylalkynyl dugc
thé, naphtyl dugc thé, quinolinyl dugc thé, isoquinolinyl dugc thé, 2,3-dihydro-
1H-isoindol-2-y] dugc thé, 1H-indol-2-y] duoc thé va benzofuran-2-yl dugc thé
duoc thé béng R® RPvaR'":

;O N
T T
Y 1a-0OC(0)-, -NR'C(0)-, -C(O)-, -S(0O),-, N—N hoic N—N ;
A 13 -N- hoac CR’-;

W 14 -O-, -S-, -NR%-, -C(0)-, -S(0),-, -C(0)-NR®- hoic -CR’R*-;

R’ va R* doc lap duoc chon tir H, halogen, alkyl va xycloalkyl;

R’, R® va R’ doc lap dugc chon tir H, alkyl va xycloalkyl;
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R®, R’ va R'" déc lap dugc chon tr H, alkyl, hydroxyalkyl, haloalkyl,
hydroxyhaloalkyl, xycloalkyl, xycloalkylalkyl, xycloalkylalkoxy, xycloalkoxy,
xycloalkoxyalkyl, xycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
alkoxyhaloalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, phenyl, phenyl dugc thé,
pyridinyl, pyridinyl dugc thé, pyrolyl, pyrolyl dugc thé, pyrolydinyl,
pyrolydinyl dugc thé, tetrahydrofuranyl, tetrahydrofuranyl dugc thé, halogen,
hydroxy, xyano, alkylsulfanyl, haloalkylsulfanyl, xycloalkylsulfanyl,
alkylsulfinyl, haloalkylsulfinyl, xycloalkylsulfinyl, alkylcarbonyl,
haloalkylcarbonyl, xycloalkylcarbonyl, alkylsulfonyl, haloalkylsulfonyl,
xycloalkylsulfonyl, aminosulfonyl dugc thé, amino dugc thé va amino alkyl
duoc thé, trong d6 aminosulfonyl duoc thé, amino dugc thé va amino alkyl
duoc thé duoc thé trén nguyén tir nito bing mot dén hai phén tir thé doc 1ap
duoc chon tir H, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl,
alkylcarbonyl va xycloalkylcarbonyl, va trong d6 phenyl dugc thé, pyrolyl dugc
thé, pyrolydinyl dugc thé, tetrahydrofuranyl dugc thé, va pyridinyl dugc thé
dugc thé be"mg mot dén ba ph?m tir thé doc 1ap dugc chon tir alkyl, halogen,

haloalkyl, alkoxy va haloalkoxy;
m, n, p va q doc lap dugc chon tir 1 hodc 2;

R? duogc chon tr hé vong B, C, D, E,F,G, H, L], K,L,M,N, O, P, Q,R, §, T, U,
V,X,Z, AA, AB, AC, AD, AE, AF, AG, AH, Al va AJ;

-264-



H H
B , C D
0 CTo="1TD
O
N N N
H H
E s F G
. N\ 0
- Y )
.
H , | J

K ) L , M
~ N ~N
N N\ N
T O Dy
N N N
H H
N , o ) P

-265-



74

X ) Z ) AA ’

,"l N ; I' /N\ ,"' 0

[ | 0 )=°
HN ~ 7/

N N N

H H
AB , AC ) AD )

," N N ,”
~ N = N
\
AN N Xy N
H H
AE , AF , AG ,
% N \N N
N N | / v / N
” /%, ~ N H N
(o) 2 R1 2 H
AH , Al , AJ '

R'! 14 H, alkyl, haloalkyl hoic xycloalkyl;
R' 14 alkyl, halogen, haloalkyl va alkoxy;
va cac mudi dugc dung.

Hop chit theo diém 1, trong do R' 1a xycloalkylalkyl dugc thé, piperaziny! dugc
thé, piperidinyl dugc thé, indanyloxyalkyl duoc thé, phenyl dugc thé, phenylalkyl
duoc thé, phenoxyalkyl dugc thé, phenylxycloalkyl dugc thé, phenylalkenyl dugc
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thé, pyridinylalkyl duoc thé, pyridinylalkenyl dugc thé, naphtyl, naphtyl dugc thé,
quinolinyl duogc thé, isoquinolinyl dugc thé, hoac 1H-indol-2-yl dugc thé, trong do
xycloalkylalkyl dugc thé, piperazinyl dugc thé, piperidinyl dugc thé,
indanyloxyalkyl dugc thé, phenyl duoc thé, phenylalkyl dugc thé, phenoxyalkyl
duoc thé, phenylxycloalkyl dugc thé, phenylalkenyl dugc thé, pyridinylalkyl dugc
thé, pyridinylalkenyl dugc thé, naphtyl dugc thé, quinolinyl dugc thé, isoquinolinyl
duoc thé va 1H-indol-2-yl dugc thé dugc thé béng R R%vaR'™

3. Hop chit theo diém 1 hoic 2, trong d6 Y 1a -OC(O)-, -C(O)-, -S(O),- hoac

N
W—Z/{

4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 A 1a -N-,

5. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 W 1a -O-, -NR-, -
C(O)-, -S(O);-, -C(0)-NR°- hozc -CR’R"-.

6. Hop chét theo diém bat ky trong sé céc diém 1 hodc tir 2 dén 5, trong d6 R? duoc
chon tir hé vong B, C, D, E, G, H,M, O, P, R, S, T, U, V, X, Z, AA, AB, AC, AD, AE,
AF, AG, AH va Al

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 6, trong d6 R®, R” va R' doc
lap duoc chon tr H, alkyl, haloalkyl, hydroxyhaloalkyl, alkoxy, haloalkoxy,
alkoxyhaloalkyl, phenyl, pyridinyl, halogen, xyano, haloalkylsulfanyl, haloalkylsulfinyl,
alkylsulfonyl, haloalkylsulfonyl, pyrolyl dugc thé bing mét alkyl, pyrolydinyl,
tetrahydrofuranyl, alkylcarbonyl, va aminosulfonyl duoc thé trén nguyén tir nito bing
mot dén hai phin tir thé doc 1ap duoc chon tir H, alkyl, xycloalkyl, xycloalkylalkyl,
hydroxyalkyl, alkoxyalkyl, alkylcarbonyl va xycloalkylcarbonyl.

8.  Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 7, duoc chon tir

(E)-1-[(3aS,8aR)-2-(4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;

1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-3-(3,5-diclophenyl)propan-1-on;

-267-



21208

6-((3aR,6a8S)-5-(3-(3,5-diclophenyl)propanoyl)octahydropyrolo[3,4-c]pyrol-2-
carbonyl)benzo[d]oxazol-2(3H)-on;

(3aR,6a8)-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(9H-pyrido[3,4-b]indol-3-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(1H-indol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(9H-carbazol-3-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(1H-indazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat;

(3aR,6a8)-3,5-diclobenzyl 5-(1H-benzo[d]imidazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat;

trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
c]pyridin-5(6H)-carboxylat;

cis-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
c]pyridin-5(6H)-carboxylat;

(3aR,8aS)-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-carboxylat;
(1H-benzotriazol-5-y1)-{(3aS,6aR)-5-[2-(3-clo-phenyl)-etansulfonyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-yl}-metanon;

(3aR,6aS)-3,5-diclobenzyl 5-(4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-(3-clophenyl)-2,2-dimetylpropan-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-(3-flo-4-(triflometoxy)phenyl)prop-2-en-1-on;
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(3aSR,6SR,7aSR)-6- {(3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-octahydro-
pyrolo[3,4-d]azepin-2-carbonyl}-hexahydro-benzooxazol-2-on;
(E)-1-[(3aS,8aR)-2-(benzo[c][1,2,5]oxadiazol-5-carbonyl)-octahydro-pyrolo[3,4-
d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3 ,4-d]azepin-
6(7H)-yl)-3-(2-metyl-4-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d]f1 ,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-(3-flo-4-metoxyphenyl)prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on,
(E)-1-[(3aS,8aR)-2-((R)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3 ,4-dJazepin-6-yl]-3-
(2-isopropyl-phenyl)-prop-2-en-1-on;

trans-3,5-diclobenzyl 2-(2-ox0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

6-{(3 aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-octahydro-pyrolo[3,4-d]azepin-
2-carbonyl}-3H-benzooxazol-2-on;

(3aR,5s,6a8)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yloxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat;

(3aR,5r,6a8)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yloxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat;
(3a8S,6aS)-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

3-metansulfonyl-5-triflometyl-benzy! este clia axit trans-5-(1H-benzotriazol-5-carbonyl)-

octahydro-pyrolo[3,4-c]pyridin-2-carboxylic;
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(3aR,6aR)-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

3-clo-5-metansulfonyl-benzyl este cta axit (3aS,6a8)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-clo-5-metansulfonyl-benzyl este ctia axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-metansulfonyl-5-triflometyl-benzyl este cta axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;

3-clo-5-metansulfonyl-benzyl este cta axit (3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-d]azepin-6-carboxylic;

3-metansulfonyl-5-triflometyl-benzyl este clia axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

cis-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo(3,4-
c]Jpyridin-2(3H)-carboxylat;

3-clo-5-metansulfonyl-benzyl este cta axit (3aS,7aR)-5-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-2-carboxylic;

trans-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
¢]Jpyridin-2(3H)-carboxylat;

(3aR,8a$8)-3,5-diclobenzyl 6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-2(1H)-carboxylat;

1-(3-clo-phenyl)-xyclopropyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

bixyclo[4.1.0]hept-7-ylmetyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

adamantan-2-ylmetyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic;

1-flo-xyclohexylmetyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
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2-adamantan-2-yl-etyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-adamantan-1-yl-etyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

adamantan-1-ylmetyl este ciia axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic;

xyclohexylmetyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo(3,4-c]pyrol-2-carboxylic;

3-(2,2,2-triflo-1-metoxy-etyl)-benzyl este cta axit cis-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-(2,2,2-triflo-1-hydroxy-etyl)-benzyl este cua axit cis-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,6a8)-2-xyclohexyletyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

3-flo-5-triflometoxy-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,6aS)-3-clo-5-xyanobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo [3,4-c]pyrol-2(1H)-carboxylat;

3-triflometoxy-benzyl este clia axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-flo-5-triflometyl-benzyl este cta axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-clo-5-triflometoxy-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-flo-3-triflometoxy-benzyl este cua axit (3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,6a8S)-3-xyano-5-flobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
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(3aR,6a8)-3-clo-5-metoxybenzyl 5-(1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
(1S,4R)-3-metyl-bixyclo[2.2.1]hept-2-ylmety! este clia axit (3aS,6aR)-5-(1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(1R,4S)-1-bixyclo[2.2.1]hept-2-ylmetyl este cla axit (3aS,6aR)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3,5-diclo-benzyl este ctia axit (3aR,5S,6aS)-5-[(3H-[1,2,3]triazol-4-ylmetyl)-carbamoyl]-
hexahydro-xyclopenta[c]pyrol-2-carboxylic;

3-clo-5-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-(1,4,6,7-tetrahydro-
[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
3,5-diclo-benzyl este cta axit (3aS,6aR)-5-[(1H-[1,2,3]triazol-4-ylmetyl)-carbamoyl]-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

(3aR,5r,6a8)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-
ylamino)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-((1H-benzo[d]imidazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat;
1-((3aR,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-3-(3,5-diclophenyl)propan-1-on;

(3aR,6aS)-3,5-diclobenzyl 5-((1H-indazol-5-yl)metyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat;

(3aR,6a8)-3,5-diclobenzyl 5-((2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yl)metyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
6-(((3aR,6aS)-5-(3-(3,5-diclophenyl)propanoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)metyl)benzo[d]oxazol-2(3H)-on;

4-{(E)-3-[(3aS,8aR)-2-(1 H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-

3-oxo-propenyl}-benzonitril;
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(E)-1-[(3a8,8aR)-2-(1 H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-3-
(4-triflometoxy-phenyl)-prop-2-en-1-on;

(3aR,6aS)-3,5-diclobenzyl 5-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-ylsulfonyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;

(3aR,6aS)-3,5-diclobenzyl 5-(4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat;
(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-
octahydro-pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
cis-5-((3aR,8aS)-6-((E)-3-(4-(triflometoxy)phenyl)acryloyl)decahydropyrolo[3,4-
d]azepin-2-carbonyl)hexahydrooxazolo[5,4-c]pyridin-2(1H)-on;
6-{(3a$S,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-octahydro-pyrolo[3,4-d]azepin-
2-carbonyl}-5,6,7,8-tetrahydro-1H-[1,6]naphtyridin-2-on;
(3aR,7aR)-5-{(3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-acryloyl}-octahydro-
pyrolo[3,4-d]azepin-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on;
(E)-1-[(3aS,8aR)-2-(7,8-Dihydro-5H-[1,6]naphtyridine-6-carbonyl)-octahydro-
pyrolo(3,4-dJazepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-3-(4-triflometoxy-phenyl)-1-[(3aS,8aR)-2-(2-triflometyl-5,6-dihydro-8H-
[1,2,4]triazolo[1,5-a]pyrazin-7-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-prop-2-en-
1-on;

(1H-[1,2,3]triazol-4-ylmetyl)-amit cta axit (3aS,8aR)-6-[(E)-3-(3-triflometoxy-phenyl)-
acryloyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-6-((E)-3-(4-(triflometoxy )phenyl)
acryloyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
(1H-[1,2,3]triazol-4-ylmetyl)-amit cta axit (3aS,6aR)-5-[(E)-3-(4-triflometoxy-phenyl)-
acryloyl]-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-6-((E)-3-(3-flo-4-
(triflometoxy)phenyl)acryloyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;

-273-



21208

(4H-[1,2,4]triazol-3-ylmetyl)-amit cta axit (3aS,8aR)-6-[(E)-3-(4-triflometoxy-phenyl)-
acryloyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(E)-1-[(3aS,8aR)-2-(6,7-dihydro-4H-[1,2,3]triazolo[ 1,5-a]pyrazin-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aS,8aR)-2-(1 ,4.6,7-tetrahydro-imidazo[4,5-c]pyridin-5-carbonyl)-octahydro-
pyrolo[3,4-d]azepin-6-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-N-metyl-6-((E)-3-(4-
(triflometoxy)phenyl)acryloyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
(3H-[1,2,3]triazol-4-ylmetyl)-amit cta axit (3aS,8aR)-6-[3-(3-clo-phenyl)-2,2-dimety!-
propionyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(3aR,8aS)-N-(2-(1H-1,2,3-triazol-5-yl)etyl)-6-((E)-3-(4-
(triflometoxy)phenyl)acryloyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
3,5-diclo-benzyl este cua axit (3aR,7aS)-2-(1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-c]pyridin-5-carboxylic;

3,5-diclo-benzyl este ca axit (3aS,7aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo{3,4-c]pyridin-5-carboxylic;

(+)-trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

(-)-trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat,

(-)-trans-3,5-diclobenzy! 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat;

(+)-trans-3,5-diclobenzyl 5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-2(3H)-carboxylat;

(E)-1-[trans-2-(1 H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(3,5-
diclo-phenyl)-prop-2-en-1-on;

(1H-benzotriazol-5-yl)- {trans-2-[5-(4-clo-phenyl)-[1,3,4]oxadiazol-2-yl]-octahydro-
pyrolo[3,4-c]pyridin-5-yl}-metanon;
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(E)-1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonylhexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
(1H-benzotriazol-5-yl)-[(3aR,6aS)-5-(5-clo-1H-indol-2-carbonyl)-hexahydro-pyrolo[3 4-
c]pyrol-2-yl]-metanon;
(E)-1-[(3aR,6a8)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(3-flo-5-triflometyl-phenyl)-prop-2-en-1-on;
1-[(3aR,6a8)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo(3,4-c]pyrol-2-y1]-3-(3-
flo-5-triflometyl-phenyl)-propan-1-on;
(1H-benzotriazol-5-yl)-[(3aR,6aS)-5-(6-clo-1H-indol-2-carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-metanon;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-(triflometylsulfonyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo|3,4-d]azepin-
6(7H)-yl)-3-(4-clophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-p-tolylprop-2-en-1-on;
4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo(3,4-
d]azepin-6(7H)-yl)-3-oxoprop-1-enyl)-N,N-dimetylbenzenesulfonamit;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-metoxyphenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-oxoprop-1-enyl)benzonitril;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;

1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(4-(triflometoxy)phenyl)propan-1-on;
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(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-flophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3}triazol-5-carbonyl)octahydropyrolo[3,4-dJazepin-
6(7H)-yl)-3-phenylprop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo(3,4-d]azepin-
6(7H)-y1)-3-(pyridin-2-yl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(pyridin-3-yl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]Jazepin-
6(7H)-y1)-3-(3-clophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
2(1H)-y1)-3-(4-clophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo(3,4-d]azepin-
2(1H)-yl)-3-(3-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo(3,4-d]azepin-
6(7H)-yl)-3-(4-(diflometoxy)phenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(3-(triflometoxy)phenyl)prop-2-en-1-on;
4-((E)-3-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-oxoprop-1-enyl)benzonitril;
(E)-1-((3aS,6a8S)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
(-)-(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-y1]-3-
(4-triflometoxy-phenyl)-prop-2-en-1-on;
(+)-(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-3-
(4-triflometoxy-phenyl)-prop-2-en-1-on;

(E)-1-((3aR,8aS)-2-(1 H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(3,5-diclophenyl)prop-2-en-1-on;

-276-



21208

(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3~(pyridin-4-yl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(2,4-diflophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-dJazepin-
6(7H)-y1)-3-(2,4-diclophenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(3,4-diclophenyl)prop-2-en-1-on;
(E)-1-{(3a8,7aS)-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-
3-(4-diflometoxy-phenyl)-prop-2-en-1-on;
4-{(E)-3-[(3aS,7aS)-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-
yl]-3-oxo-propenyl}-benzonitril;
4-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)-3-oxoprop-1-enyl)-3-flobenzonitril;
4-((E)-3-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)-3-oxoprop-1-enyl)-3-flobenzonitril;

(E)-1-((3aR,6aR)-5-(1H-benzo[d][ 1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)-3-(4-(diflometoxy)phenyl)prop-2-en-1-on;
(E)-1-[cis-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-y1}-3-(4-
triflometoxy-phenyl)-prop-2-en-1-on;
3-((E)-3-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-
d]azepin-6(7H)-yl)-3-oxoprop-1-enyl)benzonitril;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(2-flo-4-(triflometoxy )phenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-3-(2-flo-4-(triflometoxy )phenyl)prop-2-en-1-on;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-3-(4-clo-2-flophenyl)prop-2-en-1-on;
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(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-3-(3,5-diclophenyl)prop-2-en-1-on;

(E)-1-((3aR,6aS)-5-(4,5,6,7-tetrahydro- 1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)prop-2-en-1-
on;

1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
triflometoxy-pheny!l)-propan-1-on;
(E)-1-[(3aS,6aR)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5-carbony!)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(3-clo-5-metansulfonyl-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(3,5-dimetoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(3-clo-5-triflometoxy-phenyl)-prop-2-en-1-on;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(3-clo-5-metoxy-phenyl)-prop-2-en-1-on;

3-{(E)-3-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-3-oxo-propenyl}-5-clo-benzonitril;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(3-metoxy-5-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-prop-2-en-1-on;
1-[(3aR,6aR)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-c]pyridin-5 -carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl1]-3-(4-triflometoxy-phenyl)-propan-1-on;
(3aR,7aR)-5-{(3aR,6aR)-5-[(E)-3-(4-triflometoxy-phenyl)-acryloyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on;
(3aR,7aR)-5-{(3aR,6aR)-5-[3-(4-triflometoxy-phenyl)-propionyl]-hexahydro-pyrolo[3,4-
c]pyrol-2-carbonyl}-hexahydro-oxazolo[5,4-c]pyridin-2-on;
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(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
phenyl-prop-2-en-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
phenyl-propan-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3 ,4-c|pyrol-2-yl]-3-
(4-triflometyl-phenyl)-prop-2-en-1-on;
1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
triflometyl-phenyl)-propan-1-on;
(3aR,6aS)-N-((1H-1 ,2,3-triazol-5-yl)metyl)-N-metyl-5-(3-(4-(triflometoxy)phenyl)
propanoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxamit;
(3aR,8aS)-N-((1H-1 ,2,3-triazol-5-yl)metyl)-6-((E)-3-(3-flo-4-(triflometoxy)phenyl)
acryloyl)-N-metyloctahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3 ,4-c]pyrol-2-yl}-3-(6-
triflometyl-pyridin-3-yl)-propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3 ,4-c]pyrol-2-yl]-2-(4-
triflometoxy-phenoxy)-etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3 ,4-c]pyrol-2-yl]-2-(4-
clo-2-isopropyl-5-metyl-phenoxy)-etanon;
1-[(3aR,6aR )-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
biphenyl-4-yl-propan-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d] azepin-
6(7H)-yl)-3-(4-flo-2-(triflometyl)phenyl)prop-2-en-1-on;
1-[(3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl}-2-(4-
clo-2-isopropyl-5-metyl-phenoxy)-etanon;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3 ,4-d]azepin-
6(7H)-yl)-3-(4-(metylsulfonyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-dJazepin-
6(7H)-y1)-3-(4-(triflometylthio)phenyl)prop-2-en-1-on;
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(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-2-(3-(triflometoxy)phenoxy)etanon;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y)-3-(3-(triflometoxy)phenyl)prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbony!)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-3-(3-
triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-y1]-3-(4-
triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-y1]-3-(3-
clo-5-triflometoxy-phenyl)-prop-2-en-1-on;
(E)-1-[trans-5-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-2-yl]-3-(3,5-
diclo-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(6-phenyl-pyridin-3-yl)-prop-2-en-1-on;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[ 3,4-c]pyrol-2-yl]-3-
(5-triflometyl-pyridin-2-yl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(4-pyridin-4-yl-phenyl)-prop-2-en-1-on;

(E)-1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(4-pyridin-3-yl-phenyl)-prop-2-en-1-on;
(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(4-pyridin-2-yl-phenyl)-prop-2-en-1-on;
1-[(3aS,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(4-
clo-3-metyl-phenoxy)-etanon;
1-[(3a8S,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(4-

clo-2-metyl-phenoxy)-etanon;
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(E)-1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-
(5-phenyl-pyridin-2-yl)-prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(4-(triflometylsulfinyl)phenyl)prop-2-en-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-dJazepin-
6(7H)-yl)-3-(3-flo-4-(triflometoxy)phenyl)propan-1-on;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-N-metyl-6-(3-(4-(triflometoxy)phenyl)
propanoyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
(3aR,8aS)-N-((1H-1,2,3-triazol-5-yl)metyl)-6-(3-(3-flo-4-(triflometoxy)phenyl)
propanoyl)-N-metyloctahydropyrolo[3,4-d]azepin-2(1H)-carboxamit;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
diflometoxy-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo{3,4-c]pyrol-2-yl]-3-(2-
flo-4-triflometoxy-phenyl)-propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-(4-flo-2-(triflometyl)phenyl)propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(2-metyl-4-(triflometoxy)phenyl)propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-dJazepin-
6(7H)-y1)-3-(3-flo-4-metoxyphenyl)propan-1-on;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-3-(2-
isopropyl-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl}-3-(5-
triflometyl-pyridin-2-yl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(5-
phenyl-pyridin-2-yl)-propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
pyridin-4-yl-phenyl)-propan-1-on;
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1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
pyridin-3-yl-phenyl)-propan-1-on;

1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
pyridin-2-yl-phenyl)-propan-1-on;

[2-(3H-[1,2,3]triazol-4-yl)-etyl]-amit cua axit (3aS,8aR)-6-[3-(4-triflometoxy-phenyl)-
propionyl]-octahydro-pyrolo[3,4-d]azepin-2-carboxylic;
(E)-3-[4-(triflo-metoxy)-phenyl]-1-[(3aS,8aR)-2-((S)-4,5,6,7-tetrahydro-1H-imidazo[4,5-
c]pyridin-6-carbonyl)-octahydro-pyrolo[3,4-dJazepin-6-yl]-prop-2-en-1-on hydroclorua;
va cac mudi duge dung ctia nd.

9.  Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 7, dugc chon tir
3-clo-5-metansulfonyl-benzyl este cla axit trans-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;

4-triflometoxy-benzyl este clia axit trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-c]pyridin-5-carboxylic;
1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-y1]-2-(4-
triflometoxy-phenoxy)-etanon;
(E)-1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-y1]-3-(4-
triflometoxy-phenyl)-propenon;

(E)-1-((3aR,8a8)-2-(1H-benzo[d][ 1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl1)-3-(3-clo-5-(triflometyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl1)-3-(4-metoxy-2-(triflometyl)phenyl)prop-2-en-1-on;
(E)-1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(2-xyclopropylphenyl)prop-2-en-1-on;

4-flo-2-triflometyl-benzyl este cla axit trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-
pyrolo[3,4-c]pyridin-5-carboxylic;

2-xyclopropyl-4-triflometyl-benzyl este cta axit trans-2-(1H-benzotriazol-5-carbonyl)-

octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
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1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-dJazepin-6-yl]-2-(2-
triflometoxy-phenoxy)-etanon;

2-metoxy-4-triflometoxy-benzyl este clia axit trans-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-c]pyridin-5-carboxylic;
4-{2-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-2-
oxo-etoxy } -3-triflometyl-benzonitril;
1-[(3a8,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-2-(4-
clo-2-isopropyl-5-metyl-phenoxy)-etanon;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-yl]-2-[4-
metyl-2-(1-metyl-pyrolidin-3-yl)-phenoxy]-etanon;

1-[(3aS,8aR)-2-(1 H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-y1]-2-(2-
clo-4-flo-phenoxy)-etanon;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-2-(2-clo-4-(triflometyl)phenoxy)etanon;
1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-2-(6-isopropyl-3,3-dimetyl-2,3-dihydro-1H-inden-5-yloxy)etanon;
2-flo-4-triflometoxy-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-dJazepin-6-carboxylic;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-2-(5-clo-2-(triflometyl)phenoxy)etanon;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-
d]azepin-6-yl]-2-(2-tert-butyl-4-metoxyphenoxy)etanon;
4-[2-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-
d]azepin-6-yl]-2-oxoetoxy]-3-propan-2-ylbenzonitril;
1-[(3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrolo[ 3,4~
d)azepin-6-yl]-3-[3-flo-4-(2,2,2-trifloetoxy)phenyl]propan-1-on;

1-[(3aS,8aR )-2-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-
d]azepin-6-yl1]-3-[2-flo-4-(2,2,2-trifloetoxy)phenyl]propan-1-on;
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3-flo-4-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;
2-flo-4-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-
carbonyl)-octahydro-pyrolo[3,4-d]azepin-6-carboxylic;

4-(2,2,2-triflo-etoxy)-benzyl este cua axit (3aS,8aR)-2-(1H-benzotriazol-5-carbonyl)-
octahydro-pyrolo[3,4-d]azepin-6-carboxylic;

4-triflometoxy-benzyl este ctia axit (3aS,6aS)-5-(3H-[1,2,3]triazolo[4,5-b]pyridin-6-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
1-[(3aR,6aR)-5-(1H-triazolo[4,5-b]pyridin-5-carbonyl)-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-3-[4-(triflometoxy)phenyl]propan-1-on;
4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(3H-[1,2,3]triazolo[4,5-c]pyridin-6-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este clia axit (3aS,6aS)-5-(4-flo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(7-flo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-(6-flo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este clia axit (3aS,6aS)-5-(4-clo-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este ctia axit (3aS,6aS)-5-(6-triflometyl-1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este ctia axit (3aS,6aS)-5-(4-metyl-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-(6-metyl-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

1-[(3aR,6aR )-5-(4-flo-1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
3-(4-triflometoxy-phenyl)-propan-1-on;
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(4-etoxyquinolin-2-yl)((3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3 ]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon;
(4-etoxyquinolin-2-y1)((3aS,6aS)-5-(4-flo-1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo|3,4-c]pyrol-2(1H)-yl)metanon;
6-[(3aR,6aR)-2-[3-[4-(triflometoxy)phenyl]propanoyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-5-carbonyl]-3H-1,3-benzoxazol-2-on;
4-triflometoxy-benzyl este ctia axit (3aS,6aS)-5-(2-ox0-2,3-dihydro-benzooxazol-6-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-xyano-benzyl este cta axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic;
4-(1,1,2,2-tetraflo-etoxy)-benzyl este cta axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-diflometoxy-3-flo-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
3-flo-4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-[1,2,3]triazolo[4,5-b]pyridin-
5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-diflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic;
4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-[1,2,3]triazolo[4,5-b]pyridin-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
3-flo-4-triflometoxy-benzyl este clia axit (3aS,6aS)-5-(1 H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-(2,2,2-triflo-etoxy)-benzyl este cia axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
5-triflometoxy-pyridin-2-ylmetyl este cta axit (3aS,6aS)-5-(1 H-benzotriazol-5-carbonyl)-

hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-isopropyl-benzyl este cua axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
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4-xyano-2-isopropyl-5-metyl-benzyl este cta axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-
1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
2-flo-4-triflometoxy-benzyl este cta axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-

benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-flo-4-triflometoxy-benzyl este cta axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-etoxy-benzyl este clia axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-flo-4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-xyano-2-isopropyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-isopropyl-5-metyl-benzyl este cta axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cta axit (3aS,6aS)-5-(1,4,6,7-tetrahydro-[1,2,3]triazolo[4,5-
¢]Jpyridin-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
4-triflometoxy-benzyl este cta axit (3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

2-flo-4-triflometyl-benzyl este cha axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-benzotriazol-
5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometyl-benzyl este clia axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

3-clo-5-metansulfonyl-benzyl este cta axit (3aS,6aS)-5-((R)-4,5,6,7-tetrahydro-1H-
benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
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4-xyano-2-metansulfonyl-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-etoxy-5-flo-benzyl este clia axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(4-metoxy-1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-xyclobutoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-isopropoxy-benzyl este cla axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-xyano-2-(2,2,2-triflo-etoxy)-benzyl este ctia axit (3aS,6aS)-5-(1H-benzotriazol-5-
carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-clo-2-etoxy-5-flo-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(E)-1-[trans-2-(1H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(4-
triflometoxy-phenyl)-propenon;

4-triflometoxy-benzyl este cla axit (3aS,6aS)-5-(4-sulfamoyl-piperidin-1-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(6-
phenyl-pyridin-3-yl)-propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-y1]-2-(2-
isopropyl-phenoxy)-etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl1]-2-(2-
triflometyl-phenoxy)-etanon;
1-[(3aS,6a8)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
(biphenyl-2-yloxy)-etanon;

(E)-1-[(3a8S,6aS)-5-((R)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-3-(4-triflometoxy-phenyl)-propenon;
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1-((3aR,6aR)-5-((R)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-
carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-3-(4-(triflometoxy)phenyl)propan-1-on;
1-[(3aS,6a8)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(2-
clo-4-triflometoxy-phenoxy)-etanon;
1-[(3a8,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c[pyrol-2-yl]-2-(2-
pyrol-1-yl-phenoxy)-etanon;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
0x0-etoxy }-3-metoxy-benzonitril;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
oxo0-etoxy }-benzonitril;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
phenoxy-etanon;

2-{2-[(3aS,6aS)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
oxo-etoxy }-5-triflometoxy-benzonitril;
1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-dJazepin-
6(7H)-yl)-2-(2-isopropyl-5-metylphenoxy)etanon;
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(6-triflometoxy-1H-indol-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(5-triflometoxy-1H-indol-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
1-[trans-2-(1H-benzotriazol-5-carbonyl)-octahydro-pyrolo[3,4-c]pyridin-5-y1]-3-(4-
triflometoxy-phenyl)-propan-1-on;
1-[trans-2-(1H-benzotriazol-5-ylmetyl)-octahydro-pyrolo[3,4-c]pyridin-5-yl]-3-(4-
triflometoxy-phenyl)-propan-1-on;
1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-y1)-3-(3-clo-5-(triflometyl)phenyl)propan-1-on;
1-((3aR,8a8)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl1)-3-(4-metoxy-2-(triflometyl)phenyl)propan-1-on;
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1-((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)octahydropyrolo[3,4-d]azepin-
6(7H)-yl)-3-(2-xyclopropylphenyl)propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-
c]pyrol-2-yl]-3-[3-metoxy-5-(triflometoxy)phenyl]propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(2-
isopropyl-5-metyl-phenoxy)-etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl1]-2-(2-
bromo-4-triflometoxy-phenoxy)-etanon;
(1H-benzotriazol-5-yl)-[(3aR,6aR)-5-(4'"-clo-biphenyl-4-carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-metanon;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
oxo-etoxy } -3-isopropyl-benzonitril;
2-(2-Acetyl-phenoxy)-1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-etanon;
4-{2-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
0x0-etoxy }-5-isopropyl-2-metyl-benzonitril;
(1H-benzotriazol-5-y1)-[(3aR,6aR)-5-(naphtalen-2-carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-metanon;
(1H-benzotriazol-5-yl1)-[(3aS,6aS)-5-(4-metoxy-naphtalen-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
4-{2-[(3aS,6aS)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-
ox0-etoxy }-3-etoxy-benzonitril;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(3-
flo-4-triflometoxy-phenyl)-propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(4-
clo-2-isopropyl-phenoxy)-etanon;
[(3aS,6aS)-5-(4'-Clo-biphenyl-4-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-(R)-
4,5,6,7-tetrahydro-1H-benzotriazol-5-yl-metanon;
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1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
triflometoxy-phenyl)-propan-1-on;
(1H-benzotriazol-5-y1)-[(3aS,6aS)-5-(4'-clo-biphenyi-4-carbonyl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-metanon;
1-[(3aS,6a8)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-[2-
(tetrahydro-furan-2-yl)-phenoxy]-etanon;
(1H-benzotriazol-5-yl)-[(3aR,6aR)-5-(4-metoxy-naphtalen-2-carbonyl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(2-
tert-butyl-phenoxy)-etanon;
[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-[trans-4-
(4-clo-phenyl)-xyclohexyl]-metanon;
1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(3-
flo-4-triflometyl-phenyl)-propan-1-on;
1-[(3aR,6aR)-5-(1 H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(2-
flo-4-triflometyl-phenyl)-propan-1-on;
1-[(3aS,6a8)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol-
2-yl]-2-(2-pyridin-3-ylphenoxy)etanon;
4-[3-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo|3,4-
c]pyrol-2-yl]-3-oxopropyl]-2-metyl-5-propan-2-ylbenzonitril;
4-[3-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-
c¢]pyrol-2-yl]-3-oxopropyl]-3-propan-2-ylbenzonitril;
[(3aR,6aR)-5-[1-(4-clophenyl)piperidin-4-carbonyl]-1,3,3a,4,6,6a-hexahydropyrolo[ 3,4-
c]pyrol-2-yl]-(1H-benzotriazol-5-yl)metanon;
[(3a8S,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(4-propan-2-yloxynaphtalen-2-yl)metanon;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(4-propan-2-yloxyquinolin-2-yl)metanon;
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1-[(3aR,6aR)-5-[(5R)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-3-[2-flo-4-(triflometoxy)phenyl]propan-1-on;
4-[2-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-2-oxoetoxy]-2-metyl-5-propan-2-ylbenzonitril;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-[1-(2,2,2-trifloetoxy)isoquinolin-3-ylJmetanon;
1-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-2-(4-bromo-2-tert-butylphenoxy)etanon;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol-
2-yl]-2-(4-bromo-2-tert-butylphenoxy)etanon;
4-[2-[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-2-oxoetoxy]-3-tert-butylbenzonitril;
4-[2-[(3a8,6aS)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[ 3,4-
c]pyrol-2-yl]-2-oxoetoxy]-3-tert-butylbenzonitril;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-[1-metyl-5-(triflometoxy)indol-2-ylJmetanon;
1-[(3a8S,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1 H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-2-[4-(triflometoxy)phenoxy]etanon;
[(3aS,6aS)-5-[(5R)-4,5,6,7-tetrahydro-1H-benzotriazol-5-carbonyl]-1,3,3a,4,6,6a-
hexahydropyrolo[3,4-c]pyrol-2-yl]-(1-etoxyisoquinolin-3-yl)metanon;
1-[(3aS,6a8S)-5-(1H-benzotriazol-5-carbonyl)-1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol-
2-yl1]-2-(2-tert-butyl-4-metoxyphenoxy)etanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(4-etoxyquinolin-2-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y)(4-(2,2,2-trifloetoxy)quinolin-2-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1 H)-
y1)(6-xyclobutoxy-5-(triflometyl)pyridin-3-yl)metanon;
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((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(5-bromo-6-(2-metoxyetoxy)pyridin-3-yl)metanon;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(5-bromo-6-(xyclopropylmetoxy)pyridin-3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(5-xyclopropyl-6-(2,2,2-trifloetoxy)pyridin-3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbony)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(6-(2,2,2-trifloetoxy)-5-(triflometyl)pyridin-3-yl)metanon;
(1H-benzotriazol-5-y1)-{(3aS,6aS)-5-[4-(4-clo-phenyl)-piperidin- 1 -carbonyl]-hexahydro-
pyrolo[3,4-c]pyrol-2-yl}-metanon;
(1H-benzotriazol-5-yl)-{(3aS,6aS)-5-[4-(4-clo-phenyl)-piperazine-1-carbonyl]-
hexahydro-pyrolo[3,4-c]pyrol-2-yl}-metanon,;
va cac mudi dugce dung cua no.

10. Hop chét theo diém bét ky trong sb céc diém tir 1 dén 8, dugc chon tir
trans-3,5-diclobenzyl 2-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydro-1H-pyrolo[3,4-
c]pyridin-5(6H)-carboxylat;

trans-3,5-diclobenzyl 2-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-carbonyl)hexahydro-1H-
pyrolo[3,4-c]pyridin-5(6H)-carboxylat;

3-clo-5-metansulfonyl-benzyl este ctia axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;

4-triflometoxy-benzyl este cua axit (3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic;
(E)-1-((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)-3-(4-(triflometoxy)phenyl)prop-2-en-1-on;
1-((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-carbonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl1)-3-(4-(triflometoxy)phenyl)propan-1-on;
1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-

triflometoxy-phenyl)-propan-1-on;
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1-[(3aR,6aR)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-3-(4-
triflometyl-phenyl)-propan-1-on;
1-[(3aS,6aS)-5-(1H-benzotriazol-5-carbonyl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-2-(4-
clo-2-isopropyl-5-metyl-phenoxy)-etanon;
va cac mudi duoe dung clia nd.

11. Quy trinh didu ché hop chét theo diém bét ky trong s6 cc diém tir 1 dén 10, quy
trinh nay bao gdm phan tmg ctia hgp chét co6 cong thirc (IT) voi sy c6 mit cha hgp chat ¢6
cong thire (I11), trong d6 R', R%, A, W, m, n, p va q 1a nhu dugce xéc dinh & trén, Y 1a -
OC(0)-.

R\O/H\@
H —W > Y—N —W
R‘/ 9 n

(1n 0}

12. Duge phim chita hop chét theo diém bét ky trong sb cac diém tir 1 dén 10 va chat

mang khong c6 tac dung diéu trj bénh.
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