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Linh vye ky thuit dwge d& cip

Séng ché d& cap dén cac hop chét hiru co hitu ich dé diéu tri hoic phong ngira
bénh cho dong vét c6 vii, va cu thé 13 cac chét e ché autotaxin (ATX), mot loai
chét trc ché sy san sinh axit lysophosphatidic (LPA) va theo d6, lam cac cht diéu
bién mirc d6 LPA va viéc truyén tin hiéu di kém, dé diéu tri hoic phong ngira céc
tinh trang bénh vé than, tinh trang bénh vé gan, tinh trang viém, tinh trang bénh vé
hé than kinh, tinh trang bénh vé hé ho h'c“ip, tinh trang bénh v& mach va tim mach,
bénh xo hoa, bénh ung thu, cic tinh trang bénh vé mét, céc tinh trang bénh chuyén
hoéa, & mat va cac dang bénh khic ctia ching ngira kéo dai va dao thai manh ghép

co quan cAp va man tinh,
Tinh trang ky thuit ciia sing ché

Autotaxin (ATX) 1la enzym duoc tiét, con dugc goi 1a ectonucleotit
pyrophosphataza / phosphodiesteaza 2 hodc lysophospholipaza D ¢6 vai tro quan
trong trong qua trinh chuyén héa lysophosphatidyl cholin (LPC) thanh mét phan tir
truyén tin hidu c6 hoat tinh sinh hoc, axit lysophosphatidic (LPA). Mitc LPA trong
huyét tuong dugc chi ra 1a cé mdi lién hé chit chd véi hoat tinh cia ATX va do vay,
ATX duoc cho 14 ngudn san xudt LPA ngoai bao quan trong. Céc thir nghiém ban
dau duoc tién hanh véi chit trc ché ATX kiéu nguyén thiy da cho thdy ring hop
chét ﬂe‘ly c¢6 kha ning e ché hoat dong tdng hop LPA trong huyét twong & chudt.
Céc cong trinh nghién ctru dugc tién hanh vao nhitng nim 1970 va dau nhing nim
1980 da chimng minh dugc rf?mg LPA c6 thé tao ra mot loat céc déap ung t& bao; bao
gdm 1am co té bio co tron, hoat héa tiéu cau, ting sinh t& bao, huéng héa dong va
cac dap tmg khac. LPA didu hoa tac dong ctia n6 thong qua viéc truyén tin hiéu dén
mdt s6 thu thé két cip protein G (G protein coupled receptor - GPCR); thu thé két
cdp protein G dAu tién nay ban ddu dugc ky hiéu 1a thu thé Edg (gen biét héa té bao
mang trong) hogc thu thé gen 1 trong ving tdm thit (ventricular zone gene-1- vzg-
1) ma hién nay dugc goi 1a cac thu thé LPA. Nhom kiéu nguyén thiy nay hién nay
bao gdm LPA1/Edg-2/VZG-1, LPA2/Edg-4, va LPA3/Edg-7. Géan day, ba thyu thé
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LPA khac, LPA4/p2y9/GPR23, LPAS5/GPR92 va LPA6/p2YS5, di dugc chira la ¢
lién quan mat thiét hon véi cac thu thé gay tiét purin chon loc nucleotit so véi cac
thu thé LPA1-3 kidu nguyén thily. Truc truyén tin hiéu ATX-LPA lién quan dén rat
nhiéu churc nang sinh ly va sinh ly bénh hoc, bao gém, vi du, chirc ndng ctia hé than
kinh, sy phét trién mach, chitc ning sinh 1y ctia tim mach, sinh san, chirc ning cta
hé mién dich, viém man tinh, di cin va tién trién v, xo hda cac co quan ciing nhu
bénh béo phi va/hodc cac bénh chuyén héa khac nhu bénh déi thdo duong. Do do,
khi hoat tinh cia ATX tang va/hodc mic LPA tidng, mirc biéu hién thu thé LPA s&
bi thay dbi va khi @6, viéc dap tng véi su thay ddi ctia LPA c6 thé s& gép phén vao
viéc kich hoat, phét trién va/hodc tao ra mot s diéu kién sinh 1y bénh khac nhau

lién quan dén tryc truyén tin hiéu ATX/LPA.

W02010/112124, W02014/139978 va W02014/048865 mb ta chét trc ché

autotaxin.

Theo sang ché, cac hop chit c6 cong thirc (I) hodc cac mubi dugc dung ciia
ching cé thé dugc st dung dé diéu tri hoic phong ngtra cac bénh, céc rdi loan hodc
cac tinh trang bénh ¢ li€én quan dén hoat tinh cta autotaxin va/hodc hoat tinh sinh

hoc cua axit lysophosphatidic (LPA).

Céc hop chét c6 cong thic (I) hodc cic mudi duge dung cia ching trong
séng ché ¢6 tac dung trc ché hoat tinh autotaxin va do dé, wc ché su san xudt LPA
va didu bién muc LPA va viéc truyén tin hiéu lién quan. Cac chét &rc ché autotaxin
duoc mo ta trong sang ché hiru ich 1am tic nhan ding dé didu tri hoic ngin ngira
cac bénh hodc céc tinh trang bénh trong d6 hoat tinh ATX va/hoac tin hi€u LPA cé
mat, co lién quan dén nguyén nhan hodc bénh ly cta cidc bénh néu trén, hodc theo
cach khac, c6 lién quan dén it nhit mot tridu ching ctia bénh. Truc ATX-LPA dugc
cho 1a cé lién quan dén, vi du, qua trinh tao mach, tinh trang viém man tinh, cac
bénh tu mién, cic bénh xo hoéa, bénh ung thur va tinh trang di cin va tién trién cua
khdi u, cac tinh trang bénh v& mét, cAc tinh trang bénh chuyén héa nhu bénh béo phi
va/hoac dai thdo dudng, cac tinh trang bénh nhu & mét hodc cac dang khac cua

chung ngtra kéo dai cling nhur thai bé manh ghép co quan cip va man tinh.
Ban chit k§ thuét ciia sang ché

Muc dich cta sang ché 13 d& xuét cac hop chit c6 cong thic (I):
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(@) p m /Rz
1
R q n (D)

R' 13 phenyl duoc thé hodc pyridinyl dugc thé, trong dé phenyl dugc thé va

trong do:

pyridinyl dwoc thé duoc thé bing R, R* va R,
A 1a -N- hodc -CH-;
W 14 -C(O)-, -C(0)O-, -S(0),-, -C(O)-NR"- hogic -CR°R’~;

R? dugc chon tir cac hé vong B, C, D, E, F, G, H, L], K, L, M, N, O, P, Q, R,
S, T, U, V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al AJ, AK, AL,
AM, AN, AO, AP, AQ, AR, AS, AT, AUVa AV,
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AK , AL , AM ,
R® : o ;
N 7\N | \N g O\N
>:O / /
N
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AT , AU , AV ;

R?® 13 heteroxycloalkoxy dugc thé, heteroxycloalkylalkoxy duoc thé,
heteroxycloalkylamino dugc thé hodc heteroxycloalkylalkylamino dugc
thé, trong d6 heteroxycloalkoxy dugc thé, heteroxycloalkylalkoxy duoc
thé, heteroxycloalkylamino dugc thé va heteroxycloalkylalkylamino dugc
thé duoc thé bing R'!, R va R,

R*va R’ ddc 1ap dugc chon tir H, amino, alkylamino, dialkylamino, alkyl,
haloalkyl, xycloalkyl, xycloalkylalkyl, halogen va xyano;

m, n, p va q ddc 1dp dugc chon tir 1 hodc 2;
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R® va R7 doc 14p duoc chon tir H hoic alkyl;
R® 13 H, alkyl, haloalkyl hoic xycloalkyl;
R® 13 H, alkyl, halogen, haloalkyl va alkoxy;
R' 13 H hoic alkyl;

R, R” va R® doc lap dugc chon tr H, alkyl, alkoxy, xycloalkyl,

xycloalkoxy, halogen, haloalkyl, va xyano;

va cac mudi dugc dung ciia ching, cac hop chit nay duoc dung lam hoat chit
tri liéu, quy trinh didu ché cac hop chit nay, dugc phim, thudc chira céc
hop chit néu trén, cac mudi duge dung cia ching va cac hop chat, hoic
cac mudi néu trén dugc ding dé didu tri hoic phong ngira cac réi loan hoic
céc tinh trang bénh c6 lién quan dén hoat tinh cia ATX va/hoic hoat tinh
sinh hoc cua axit lysophosphatidic (LPA), cu thé 1a @& &iéu tri hosic phong
nél‘ra cac bénh v& than, bénh v& gan, bénh viém, c4c tinh trang bénh vé& hé
thin kinh, cdc bénh xo hda, va thai bé manh ghép co quan cip va man
tinh. Sang ché con @ cap dén quy trinh diéu ché cac hop chit nay va duoc

phim chira ching.
MO ta chi tiét sang ché
Thuat nglt “alkoxy” chi nhém cé cong thirc -O-R’, trong d6 R’ 1a nhém alkyl.

Céc vi du v& nhém alkoxy bao gdm metoxy, etoxy, n-propoxy, iSOpropoxy, n-

butoxy, isobutoxy va tert-butoxy.

Thuat ngtt “alkyl” chi nhém hydrocacbon no, mach théng hodc mach nhanh,
héa tri mot c6 tir 1 dén 12 nguyén tir cacbon. Theo cic phuong an cu thé, alkyl c6 tir
1 dén 7 nguyén tir cacbon, va theo cic phuong 4n cu thé hon, ¢6 tir 1 dén 4 nguyén
tlr cacbon. Céc vi du vé alkyl bao gdm metyl, etyl, propyl, isopropyl, n-butyl, iso-
butyl, sec-butyl, tert-butyl va pentyl. Cac nhém alkyl cu thé bao gébm metyl, etyl,
propyl va isopropyl.

Thuat ngit “alkylamino” chi nhém cé cdng thirc -NH-R’, trong d6 R’ 1a nhém
alkyl. Cac vi du v& nhém alkylamino bao gém metylamino, etylamino, n-

propylamino, isopropylamino, n-butylamino, isobutylamino va tert-butylamino.
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Thuét ngit “amino” chi nhém-NH,.
Thuat ngit “xyano” chi nhém -C=N.

Thudt ngt “xycloalkoxy” chi nhém cé cong thirc -O-R’, trong d6 R’ 1a nhém
xycloalkyl. Cac vi du v& nhém xycloalkoxy bao gdm xyclopropoxy, xyclobutoxy,
xyclopentyloxy, xyclohexyloxy, xycloheptyloxy va xyclooctyloxy. Nhom
xycloalkoxy cu thé 13 xyclopropoxy.

Thudt ngit “xycloalkyl” chi nhém hydrocacbon m¢t vong hodc hai vong, no,
hoa tri mot ¢6 tir 3 dn 10 nguyén tir cacbon trong vong. Theo cic phuong an cu thé,
xycloalkyl chi nhém hydrocacbon mét vong, no, héa tri mot c6 tir 3 dén 8 nguyén
tlr cacbon trong vong. Hai vong c6 nghia 12 hé vong bao gdm hai vong cabon no,
thuong ¢6 hai nguyén tir cacbon. Céc vi du vé xycloalkyl mdt vong 13 xyclopropyl,
xyclobutanyl, xyclopentyl, xyclohexyl hodc xycloheptyl. Cac vi du vé xycloalkyl
hai vong la bixyclo[2.2.1]heptanyl hodc bixyclo[2.2.2]octanyl. Cac nhém
xycloalkyl mét vong cu thé 13 xyclopropyl, xyclobutanyl, xyclopentyl va
xyclohexyl. Cu thé hon, nhém xycloalkyl mdt vong 13 xyclopropyl.

Thuét ngit “xycloalkylalkyl” chi nhém alkyl trong d6 it nhit mét trong sb cac
nguyén tir hydro ctia nhém alkyl duoc thay thé bang nhém xycloalkyl. Cac vi du vé
xycloalkylalkyl bao gdm xyclopropylmetyl, xyclopropyletyl, xyclopropylbutyl,
xyclobutylpropyl,  2-xyclopropylbutyl,  xyclopentylbutyl,  xyclohexylmetyl,
xyclohexyletyl, bixyclo[4.1.0]heptanylmetyl, bixyclo[4.1.0]heptanylety],
bixyclo[2.2.2]octanylmetyl, bixyclo[2.2.2]octanyletyl, —adamentanylmetyl va
adamantanyletyl. Cac vi du cu thé vé xycloalkylalkyl 13 xyclohexylmetyl,
xyclohexyletyl, bixyclo[4.1.0]heptanylmety]l, bixyclo[4.1.0]heptanyletyl,
bixyclo[2.2.2]octanylmetyl, bixyclo[2.2.2]octanyletyl, adamentanylmetyl va
adamantanyletyl. Céc vi du cu thé khic vé xycloalkylalkyl 13 xyclohexylmetyl,
xyclohexyletyl, bixyclo[4.1.0]heptanylmetyl, bixyclo[2.2.2]octanylmetyl,

adamentanylmetyl va adamantanyletyl.
Thuét nglt “dialkylamino” chi nhém cé cdng thirc -N-R’R”’, trong d6 R’ va
R’ 13 c4c nhém alkyl dwoc chon doc l4p. Cu thé vé nhém dialkylamino 1a

dimetylamino.
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Thuat ngit “haloalkyl” chi nhém alkyl trong d6 it nhit mot trong sb céac
nguyén tit hydro ctia nhém alkyl dugc thay thé bang cic nguyén tir halogen gidng
nhau hogc khac nhau. Thuét ngit “perhaloalkyl” chi nhém alkyl, trong d6 tit ca cac
nguyén tir hydro ctia nhém alkyl duge thay thé bang cic nguyén tir halogen gibng
nhau hoic khic nhau. Cac vi du vé haloalkyl bao gém flometyl, diflometyl,
triflometyl, trifloetyl, triflometyletyl va pentafloetyl. Nhém haloalkyl cu thé 1a
triflometyl.

Thuat ngit “halogen” va “halo” dugc sir dung thay thé nhau & day va chi flo,

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

Thuét ngit “heteroxycloalkyl” chi hé vong mdt vong hodc hai vong, no hoac
chua no mét ph?ln, héa tri mot ¢6 4 dén 9 nguyén tr trong vong, chira 1, 2 hodc 3
nguyén tir khac loai trong vong duge chon tir N, O va S, cac nguyén tir trong vong
con lai 1a cacbon. Hé hai vong c6 nghia 13 hé ndy bao gém hai vong thudng c6 hai
nguyén tir trong vong, tirc 14 cAu tach hai vong hodc 14 lién két hon hodc mach cé
mdt hogc hai nguyén tir trong vong. Cac vi du vé heteroxycloalkyl no, mét vong 1a
4,5-dihydro-oxazolyl, oxetanyl, azetidinyl, pyrolidinyl, 2-oxo-pyrolidin-3-yl,
tetrahydrofuranyl, tetrahydro-thienyl, pyrazolidinyl, imidazolidinyl, oxazolidinyl,
isoxazolidinyl, thiazolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, thiomorpholinyl, 1,1-dioxo-thiomorpholin-4-yl, azepanyl,
diazepanyl, homopiperazinyl, hosc oxazepanyl. Cac vi du vé& heteroxycloalkyl no,
hai vong 1la  8-aza-bixyclo[3.2.1Joctyl,  quinuclidinyl, 8-oxa-3-aza-
bixyclo[3.2.1]octyl, 9-aza-bixyclo[3.3.1]nonyl, 3-oxa-9-aza-bixyclo[3.3.1]nonyl,
hodc 3-thia-9-aza-bixyclo[3.3.1]nonyl. C4c vi du vé heteroxycloalkyl chwa no mot
phan 1 dihydrofuryl, imidazolinyl, dihydro-oxazolyl, tetrahydro-pyridinyl, hodc
dihydropyranyl. Vi du cu thé vé cic nhém heteroxycloalkyl 1 tetrahydropyranyl,
tetrahydrofuranyl va oxetanyl.

Thuat ngit “heteroxycloalkoxy” chi nhdm c6 c6ng thitc -O-R’, trong d6 R’ 1a
nhém heteroxycloalkyl. Cac vi du vé nhém heteroxycloalkoxy bao gdm

tetrahydropyranyloxy, tetrahydrofuranyloxy va oxetanyloxy. Nhém
heteroxycloalkoxy cu thé 13 tetrahydropyranyloxy.

-10-
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Thuét ngit “heteroxycloalkylalkoxy” chi nhém alkoxy, trong d6 it nhit mot
trong s& cdc nguyén tir hydro ctia nhém alkoxy dugc thay thé bing nhom
heteroxycloalkyl. Cac vi du vé& heteroxycloalkylalkoxy bao  gdm
tetrahydropyranylmetoxy, tetrahydrofuranylmetoxy, oxetanylmetoxy,
tetrahydropyranyletoxy, tetrahydrofuranyletoxy va oxetanyletoxy.
Heteroxycloalkylalkoxy cu thé 13 tetrahydropyranylmetoxy.

Thuét ngit “heteroxycloalkylalkylamino” chi nhém alkylamino, trong d¢6 it
nhit mot trong s§ cac nguyén tir hydro cia nhém alkylamino dugc thay thé bing
nhém heteroxycloalkyl. Céc vi du vé& heteroxycloalkylalkylamino bao gdm
tetrahydropyranylmetylamino, tetrahydrofuranylmetylamino, oXetanylmetylamino,

tetrahydropyranyletylamino, tetrahydrofuranyletylamino va oxetanyletylamino.

Thuat nglt “heteroxycloalkylamino” chi nhém c6 cong thirc -NH-R’, trong d6
R’ 13 nhém heteroxycloalkyl. Cac vi du vé nhém heteroxycloalkylamino bao gbém
tetrahydropyranylamino, tetrahydrofuranylamino va oxetanylamino. Nhom

heteroxycloalkylamino cu thé 14 tetrahydropyranylamino.

Thuat ngit "céac mudi dugc dung" dé cap dén cac mudi ma gilt dugc hi¢u qua
sinh hoc va cac ddc tinh cla céc bazo tu do hodc céc axit ty do, ma khdng phai dic
tinh sinh hoc hoac dac tinh mong mudn khac. Cac mudi duge tao thanh véi cc axit
v0 co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric
va céc axit tvong tu, cu thé 13 axit clohydric, va céc axit hitu co nhu axit axetic, axit
propionic, axit glycolic, axit pyruvic, axit oxalic, axit maleic, axit malonic, axit
suxinic, axit fumaric, axit tartric, axit xitric, axit benzoic, axit xXinnamic, axit
mandelic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic, axit salixylic,
N-axetylxystein va cac axit trong tw. Ngoai ra, cac mudi nay c6 thé dugc didu ché
bang cach bd sung bazo v6 co hodic bazo hitu co vao axit tw do. Cac mubi thu duoc
tir bazo v6 co bao gdm, nhung khong gidi han &, cac mubi natri, kali, lithi, amoni,
canxi, magie va cic mudi twong tw. Cac mudi thu dugc tir cic bazo hitu co bao gbm,
nhung khong gidi han 6, cac mudi cla cc amin bic mdt, bac hai, va bac ba, cac
amin dugc thé bao gdm cac amin dugc thé cé trong tu nhién, cdc amin vong va
nhya trao ddi ion bazo, nhu cdc nhua isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin,

polyimin va cac nhya twong ty. Cac muoi dugc dung cu thé cua cac hgp chat co

-11-
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cong thirc (I) 1a cac mudi hydroclorua, cdc mudi ctia axit metansulfonic va cac muoi

cua axit xitric.

"Céc este duge dung" c6 nghia 14 cac hop chit ¢ cong thirc chung (I) ¢6 thé
duge tao dan xult & cic nhom chirc dé tao ra cic din xuit ma c6 kha ning chuyén
hoa nguoc thanh cac hop chit gbe in vivo. Cac vi du vé céc hop chit ndy bao gdm
cac dan xuit este khong bén v& mit chuyén hoa va c6 thé chip nhan v& mit sinh ly,

nhu cédc este metoxymetyl, cac este metylthiometyl va cac este pivaloyloxymetyl.

Thuét ngit “nhém bao v&” (PG) chi nhém ma phong b& mét cach chon loc
diém phan tmg trong hop chét da chirc sao cho phan tng héa hoc c6 thé duge thuc
hién mét cach chon loc & diém phan tng khong dugc bao v€ khac nita theo cach
thong thudng c6 lién quan dén nhém trong héa hoc tdng hop. Céc nhém bao vé co
thé duoc loai bd & diém thich hop. Cac nhém bao vé minh hoa 14 cic nhém bao vé
amino, cdc nhom bao vé carboxy hodc cdc nhém bao vé hydroxy. Cac nhém bao vé
cu thé 13 cic nhdém tert-butoxycacbonyl (Boc), benzyloxycacbonyl (Cbz),
fluorenylmetoxycacbonyl (Fmoc) va benzyl (Bn). Cac nhém bao vé cu thé khéc 1a
cac nhom tert-butoxycacbonyl (Boc) va fluorenylmetoxycacbonyl (Fmoc). Nhém

b4o vé cu thé hon 14 nhém tert-butoxycacbonyl (Boc).
Chit viét tit uM nghia 1a microMol va twong dwong véi ky hiéu pM.
Chir viét tit uL nghia 1a microlit va tvong dwong vé&i ky hiéu pL.
Chir viét tit ug nghia 1 microgam va turong dwong véi ky hidu pg.

Céc hop chét c¢6 cong thirc (I) ¢ thé chira mot sb tdm khong dbi xtimg va c6
thé c6 miat & dang cac chit ddng phan ddi anh tinh khiét quang hoc, cac hdn hop ciia
céc chét ddng phan dbi anh vi du nhu céc raxemat, cic chit ddng phan khong ddi
quang tinh khiét quang hoc, cac hdn hop ciia cac chit ddng phan khéng dbi quang,
céc raxemat ctia chit dong phan khong d6i quang hoic cac hdn hop ciia céc raxemat

ctia chit ddng phan khong dbi quang.

Theo quy udc Cahn-Ingold-Prelog, nguyén tir cacbon khong d6i ximg c6 thé

c6 cau hinh “R” ho#c “S”.

Ngoai ra, mdt phuong 4n ctia sang ché 1a cac hop chit cé cong thic (I) nhu

dugc mo ta & ddy va cac muoi duge dung cia ching, cu thé 1a cac hgp chat c6 cong

-12-
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thirc (I) nhu duge mé ta & day va cac mubi duge dung cta chung, cu thé hon céc

hop chét c6 cong thirc (I) nhu duge mb ta & ddy.

Theo mdt phuong 4n cia sang ché 13 cac hop chét c6 cong thire (I) nhu dugc

mo ta & day, trong do:

Rl

13 phenyl dugc thé hodc pyridinyl dugc thé, trong d6 phenyl dugc thé va
pyridinyl dugc thé dugc thé bing R?, R* va R’

la -N- hoac -CH-;

W 14 -C(O)-, -S(O),-, -C(0)-NR"- hozc -CR°R-;

dugc chon trcaché vong B, C, D, E, F,G, H, L J, K,L,M, N, O, P, Q, R,
S, T,U, V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al, A], AK trong
d6 R’ 1a H, AL vd AM;

13 heteroxycloalkoxy duogc thé, heteroxycloalkylalkoxy dugc thé,
heteroxycloalkylamino duoc thé hodc heteroxycloalkylalkylamino dugc
thé, trong d6 heteroxycloalkoxy dugc thé, heteroxycloalkylalkoxy dugc

thé, heteroxycloalkylamino dugc thé va heteroxycloalkylalkylamino dugc
thé duoc thé bang R, R vaR";

R* va R® doc lap duogc chon tir H, alkyl, haloalkyl, xycloalkyl, xycloalkylalkyl,

halogen va xyano;

m, n, p va q doc lap dugce chon tir 1 hodc 2;

R® 14 H, alkyl, haloalkyl hoic xycloalkyl;

R’ 14 H, alkyl, halogen, haloalkyl va alkoxy;

R'® 1a H hoic alkyl;

R, R? va R"® doc 1ap duoc chon tir H, alkyl, alkoxy, xycloalkyl,

xycloalkoxy, halogen, haloalkyl, va xyano;

hodc cac muoi duge dung.

Phuong 4n khac ctia sang ché 1a cac hop chit ¢6 cong thire (I) nhu duge md ta

& day, trong d6 R! 1a pyridinyl duoc thé bang R?, R* va R’

-13-



23941

Ngoai ra, mdt phuong 4n ciia sang ché 13 cac hop chit ¢6 cong thic (I) nhu
duoc md ta & ddy, trong d6 R’ 13 heteroxycloalkoxy dugc thé,
heteroxycloalkylalkoxy duoc thé hodc heteroxycloalkylamino dugc thé, trong d6
heteroxycloalkoxy — dwoc  thé, heteroxycloalkylalkoxy duwgc thé  va

heteroxycloalkylamino dugc thé duoc thé bang R, R'? va R™.

Mot phuong 4n cu thé ciia sang ché 13 cac hop chit c6 cong thic (I) nhu dugc
mé td & ddy, trong d6 R? 1a tetrahydropyranyloxy, tetrahydrofuranyloxy,

oxetanyloxy, tetrahydropyranylmetoxy hoéc tetrahydropyranylamino.

Theo mot phuong 4n cu thé khac ctia sang ché 13 céc hop chét c6 cong thic (I)
nhu dugc md ta & ddy, trong d6 R’ 1a heteroxycloalkoxy dugc thé hodc
heteroxycloalkylalkoxy dugc thé, trong d6 heteroxycloalkoxy dugc thé va

heteroxycloalkylalkoxy duoc thé dugc thé bing R'!, R'? va R,

Mot phuong 4n cu thé hon ciia sang ché 13 cac hop chit c6 cong thic (I) nhu
duoc md ta & dly, trong d6 R? 13 tetrahydropyranyloxy, tetrahydrofuranyloxy,
oxetanyloxy hodc tetrahydropyranylmetoxy.

Mot phuong 4n cu thé hon clia sang ché 13 cac hop chit ¢ cong thire (I) nhur
duoc mb ta & déy, trong d6 R> 14 heteroxycloalkylalkoxy duoc thé bang R, R va
R13

Mot phuong an cu thé hon ctia sang ché 1a cac hop chét c6 cong thire (I) nhu
duoc mo ta & day, trong do R’ 1a tetrahydropyranylmetoxy.

Séang ché con dé cap dén cac hop chét c6 cdng thie (I) nhu duge mo ta & day,
trong d6 R* 13 dialkylamino, haloalkyl, xycloalkyl hodc halogen.

Mot phuong 4n cu thé khéc ctia sang ché d& cap dén cac hop chét c6 cong thirc
(I) nhu dwoc mé ta & ddy, trong d6 R* 14 haloalkyl hogc xycloalkyl.

Mot phuong 4n cu thé hon cta sang ché 13 cac hop chét ¢ cong thirc (I) nhu
dwoc md ta & ddy, trong d6 R* 1a xycloalkyl.

Phuong 4n khéc ctia sang ché 13 cac hop chét c6 cong thirc (I) nhu duge mé ta
& day, trong d6 R’ 1a H.

Ngoai ra, mdt phuong 4n ciia sang ché 1a cic hop chét ¢ cong thirc (I) nhu

duoc mé ta & ddy, trong do R'', R vaRP 1a H.
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Ngoai ra, mdt phuong 4n ctia sang ché 13 cac hop chét c6 cong thirc (I) nhu

dugc mo ta & day, trong d6 A 1a -N-.

Phuong 4n khic ctia sang ché 14 cac hop chét ¢ cong thirc (I) nhu duge md ta

& day, trong 46 W 1a -C(O)-, -C(0)0O-, -C(0)-NR'’- hoic -CR°R’-.

Mot phuong an cu thé cia sang ché 14 cac hop chét c6 cong thire (I) nhu duoc
mo ta & ddy, trong d6 W 1a -C(O)-.

Phuong 4n khac ctia sang ché 14 cac hop chat ¢ cong thic (I) nhu duge mb ta
o day, trong do R? dugc chon tir cac hé vong B, H, M, O, Z, Al, AJ, AK, AL, AM,
AN, AO, AQ va AT.

Mot phuong 4n cu thé cua sang ché 14 cac hop chét c6 cong thic (I) nhu duoc
mo ta & day, trong do R? dugc chon tir cac hé vong B, M, O, AJ, AK, AL, AM, AN
va AO.

Mot phuong 4n cu thé khéc ciia sing ché 13 cac hop chit c¢6 cong thirc (I) nhu
dugc mo ta & day, trong do R? dugc chon tir cac hé vong M, AJ, AK, AL va AM.

Mot phuong 4n cu thé hon cta sang ché 1a cic hop chét c6 cong thire (I) nhu

duoc mo ta & day, trong do R? dugc chon tir cac hé vong M, AJ va AL.

Mot phuong 4n cu thé hon nita ctia séng ché 13 cac hop chét cé cong thirc (I)

nhu duge mé ta & day, trong d6 R* 1a hé vong Al.

Mot phuong 4n cu thé clia sang ché 13 cac hop chit ¢ cong thirc (I) nhu dugc

moé ta & ddy, trong d6 m va n bing 1 va p va q bang 2.

Mot phuong 4n cu thé hon ctia sang ché 13 cac hop chét c6 cong thire (I) nhur

duoc mo ta & day, trong do
R! 1a pyridinyl duoc thé bang R?, R* va R,
A la-N-
W 14 -C(O)-;
R? 1a hé vong AJ;

R’ 1a heteroxycloalkylalkoxy dugc thé bing R", R vaR";

£~

R" la xycloalkyl;
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R’ 1aH;

m va n bing 1;

p va q bang 2;

R’ 13 H;

R",R?vaR"1aH;

hodc cac mudi duge dung. Cac vi du cu thé vé cac hop chét c6 cong thic (I)
nhu duge mo ta & day dugc chon tir
5-((3aS,6a8)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)
nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
6-((3aR,6aR)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
4-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;

4-((3aR,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
((3a8S,6aS)-5-(3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)benzoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)phenyl)metanon;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)pyridin-
3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydrofuran-3-yloxy)pyridin-3-

yl)metanon;
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((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)pyridin-3-
yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-
yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(6-(oxetan-3-yloxy)-5-(triflometyl)pyridin-3-yl)metanon;
((3a8,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo [3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-2-
flobenzensulfonamit;
2-clo-4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl) benzensulfonamit;
4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-3-
flobenzensulfonamit;
((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-4-yl)metanon;
4-((3aS,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)benzensulfonamit;
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-3-yl)metanon;
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((3a8,6aS)-5-(5-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
nicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;

1-((3aS,6aS)-5 -(2-xyclopr6pyl-6-((tetrahydro-2H-pyran—4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-3-(1H-1,2,3-triazol-5-
yl)propan-1-on;
((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-6(2H)-yl)(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-
yl)metoxy)phenyl)metanon;
1-((3aR,8aS)-6-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-(1H-1,2,3-triazol-4-yl)propan-1-on;
((3aS,6aS)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
4-((3aS,6aS)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,6aR)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)
benzoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-3-flobenzensulfonamit;
5-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1H-
benzo[d]imidazol-2(3H)-on;
6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1-metyl-1H-
benzo[d]imidazol-2(3H)-on;
5-(3-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-oxopropyl)oxazol-
2(3H)-on;
5-(3-((3aR,8a8)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-oxopropyl)thiazol-
2(3H)-on;
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1-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-(3-hydroxyisoxazol-
5-yl)propan-1-on;
((3aS,6a8S)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon;
((3aS,6a8S)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
((3aS,6a8)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
6-((3aR,6aR)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
6-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
pyridin-4-yl)metanon;
((3aS,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon,;
6-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
((3a8S,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-y])metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-4-yl)metanon;
((3aS,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
pyridin-4-yl)metanon;
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((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon;
((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
d]azepin-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
6-(((3aS,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)benzo[d]oxazol-
2(3H)-on;
((3aS,6a8)-5-(2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon; '
((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
4-((3aR,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
((3aR,8aS)-6-(3-xyclopropyl-5-((tetrahydro-2 H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo|[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-benzo[d]
[1,2,3]triazol-5-yl)metanon;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-cacbony])hexahydropyrolo[3,4-
c]pyrol-2(1H)-y)(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)
phenyl)metanon;
6-((3aR,6aR)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)
benzoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
6-((3a8S,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzo[d]oxazol-2(3H)-on;
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6-((3a8S,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzo[d]oxazol-2(3H)-

on;

6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)benzo[d]oxazol-
2(3H)-on;

6-(((3a8,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)benzo[d]oxazol-2(3H)-on;

((3a8,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-

yl)metanon;

((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon;

1-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)piperidin-4-sulfonamit;

((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl1)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon;

((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)(3-hydroxy-4,5-
dihydroisoxazolo[5,4-c]pyridin-6(7H)-yl)metanon;
(3aR,8aS)-N-((1H-1,2,3-triazol-4-yl)metyl)-6-(2-xyclopropyl-6-((tetrahydro-
2H-pyran-4-yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-
carboxamit;
(3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)-N-((3-hydroxyisoxazol-5-yl)metyl)octahydropyrolo[3,4-
dJazepin-2(1H)-carboxamit;
1H-triazol-4-ylmetyl(3aS,8aR)-6-[2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-
4-cacbonyl]-1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-d]azepin-2-carboxylat;
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5-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)(4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;

((3aS,6aS)-5-(1H-benzo[d][1,2,3 ]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-clo-6-((tetrahydro-2H-pyran-4-yl)metoxy)pyridin-4-
yl)metanon;

((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)((S)-4,5,6,7-
tetrahydro-1H-benzo[d][1,2,3]triazol-5-yl)metanon;

va cac mubi duge dung cua nd.
Ngoai ra, cac vi du cu thé vé cac hop chét ¢ cong thirc (I) nhu dwge mo ta &

day dugc chon tir:
5-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)
nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
6-((3aR,6aR)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)
nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
4-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)
nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
((3aS,6a8S)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-4-yl)metanon;
((3aS,6aS)-5-(3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)benzoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
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((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)phenyl)metanon;
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)pyridin-
3-yl)metanon;
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydrofuran-3-yloxy)pyridin-3-
yl)metanon;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)pyridin-3-
yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-
yl)metanon;
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(6-(oxetan-3-yloxy)-5-(triflometyl)pyridin-3-yl)metanon;
((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-
tetrahydro-1H-benzo[d][1,2,3]triazol-5-yl)metanon;

va cac mudi duge dung cua nd.
Céc vi du cu thé khac v& cac hop chét c6 cong thire (I) nhu duge md ta & day
duoc chon tur:
5-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yDmetoxy)pyridin-4-yl)metanon;
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((3aS,6a8S)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
2-clo-4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo|[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-3-
flobenzensulfonamit;
((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-4-yl)metanon;
5-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1H-
benzo[d]imidazol-2(3H)-on;
6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1-metyl-1H-
benzo[d]imidazol-2(3H)-on;
6-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon;
((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)benzo[d]oxazol-
2(3H)-on;
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((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2 H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon;

((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)(3-hydroxy-4,5-
dihydroisoxazolo[5,4-c]pyridin-6(7H)-yl)metanon;

va cac muoi dugc dung cta no.

Ngoai ra, cac vi du cu thé khac vé cac hop chét c6 cong thie (I) nhu dwoc mo

ta & day dugc chon tir:

5-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)
nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;

((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[ 3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-4-yl)metanon;

((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;

va cac mudi dugce dung cta nd.

Céc quy trinh diéu ché céc hop chét c6 cong thirc (I) nhu dugc mé ta & ddy 1a

muc dich ctia sdng che.

Viéc didu ché cac hop chit c6 cong thic (I) clia sang ché c6 thé duge thyc
hién theo phuong phap tdng hop 14n lugt hodc ddng thoi. Viée tdng hop céc hop
chét cua sang ché dugc thé hién trong cc so db chung sau dy. Cac k¥ ning cin dé
thuc hién céc phan (mg va tinh ché céc san phdm tao ra di dugc ngudi c6 hiéu biét
trung binh trong linh vyc biét. Trong trudng hop hdn hop cia chit ddng phan ddi
anh hodc chdt ddng phan khong d8i quang duogc tao ra trong phan Gng, cac chat
ddng phan d6i anh hodc cac chit ddng phan khong dbi quang nay c6 thé duge tach
ra bing céc phuong phép duoc mé ta & day hodc di dugc ngudi cé hiéu biét trung

binh trong linh vuc biét, vi du nhw, sic ky hoac két tinh (khong dbi ximg). Cac phan
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ttr thé va céc chi s6 dugc st dung trong ban md ta dudi day vé cac quy trinh co ¥

nghia dugc néu & day.

Séng ché @& xuét hop chét c6 cong thic (I):

R
(o) m
R’ a U 0

Céc hop chét c6 cong thic chung (I) c6 thd duoc tdng hop tir tién chit amin 1
va cac chit phan tmg thich hop, bing cach sir dung cic phuong phép di dugc biét 1o

2
R
P ) /
HN - A—W 1
q n

Vi dy, cho amin 1 phan @mg véi axit carboxylic thich hgp c¢6 céng thirc R'—

trong linh vyc.

COOH (2) 8 tao ra hop chét ¢ cong thirc (I). Phan tmg duge thuc hién khi cé mat
cta tac nhan két hop nhu 1,1'-cacbonyldiimidazol, 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-yl)-
N,N,N’,N’-tetrametyluroni hexaflo-phosphat hodc bromo-tris-pyrolidino-phosphoni
hexaflophosphat, trong dung mdi khong proton nhu diclometan, tetrahydrofuran,
N,N-dimetylformamit, N-metylpyrolidinon va cac hdn hop ctia né & nhiét d6 nim
trong khoang tur -40°C dén 80°C c6 mit hodc khong c6 mit cia bazo nhu
trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Amin 1 ciing c¢6 thé dugc phan tmg véi cac chit phan tng axyl hoa thich hop
nhu axyl clorua c6 cong thirc R'-COCI (3) d& tao ra cac hop chét c6 cong thirc ().
Phan ung nay dugc thyc hién trong dung moéi nhu diclometan, tetrahydrofuran, hodc
N,N-dimetylformamit, khi c6 mit ciia bazo nhu trietylamin hodc 4-metylmorpholin,

& nhiét d6 nam trong khoang tir 0°C dén 80°C.

Axit carboxylic (2) va axyl halogenua (3) cd ban trén thi trudng hodc co thé

duoc diéu ché nhu duge mé ta & ddy hodc trong tai liéu chuyén nganh.,
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Céc amin c6 cong thirc chung 1 duoc tbng hop tir cac tién chat dugc bao vé

2
R
3 m 7
PG-N A—W 4
q n

Cac nhdm bao vé thich hgp (PG) la tert-butoxycacbonyl hodc

thich hop c6 cong thirc 4.

benzyloxycacbonyl. Viéc loai bao v€ cua céc hgp chét trung gian 4 c6 thé dugc thuc
hién bing cach sir dung céc phuong phap va céc chat phan tmg da biét trong linh
vuc.

Vi dy, trong trudng hop khi PG 1a benzyloxycacbonyl, viéc loai bao vé c6 thé
dugc thye hién bing cach hydro hoa & 4p sudt ndm trong khoang tir 1 bar dén 100
bar, khi ¢6 mit cta chit xtc tac thich hop nhu paladi trén than hoat tinh, & nhiét do
nim trong khoang tir 20°C dén 150°C trong céc dung méi nhu metanol hoc etanol.

Theo cach khac, trong truong hop khi PG 1a tert-butoxycacbonyl, viéc loai bao
vé ¢6 thé duoc thuc hién khi c6 mit cta axit thich hop, vi du axit clohydric hodc
axit trifloaxetic, trong dung moéi nhu nudc, 2-propanol, diclometan, hogc 1,4-dioxan

& nhiét d6 nim trong khoang tir 0°C dén 30°C.

Hop chét trung gian 4, trong d6 A 1a N dugc thé hién br?mg cong thirc cAu tric

chung 4A.
2
PG-N N—W 4A
q n

PG la nhém bao vé thich hgp, vi du, tert-butoxycacbonyl hodc

benzyloxycacbonyl.

Hop chét trung gian 4A c6 thé dugc tao ra tir cac tién chit amin c6 cong thirc
chung 5 thdng qua phan tng v6i céc chit phan tmg thich hop, bing cach sir dung
céc phuong phap da biét trong linh vuec.

m
PG-N NH 5
q n
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Vi duy, cho hop chét c¢6 cong thirc 5 phan tmng véi cac tac nhan alkyl héa cé
cong thirc chung X-CR°R’-R? (6), trong d6 X 1a nhém i chuyén nhu Cl, Br, I,
hodc OSO,CHs, tao ra hop chét 4A, trong d6 W 1a —CR®R’—. Phan tmg nay duoc
thuc hién trong dung moi nhu tetrahydrofuran hoac N,N-dimetylformamit, khi c6
mat cua bazo, vi du trietylamin hodc kali cacbonat, & nhiét d nim trong khoang tir
0°C dén 100°C.

Theo céch khac, d6i v&i cac hop chét c6 cong thic 4A, trong d6 W 1a —
CR®R’—, R® 14 hydro, alkyl hoic xycloalkyl, va R” 1a H, cho amin 5 phan {mg véi
cac aldehyt hoac cac keton cé cong thic chung R6—C(O)—R2 (7) trong phan Ung
amin hoa kh, tao ra hop chit 4A. Phan ung nay dugc thuc hién khi c6 mét cia chét
khir thich hop, vi du, natri bohydrua hoéc natri triaxetoxybohydrua, trong dung moi
nhu metanol, axit axetic, tetrahydrofuran, 1,2-dicloetan hodc cac hdn hgp cta nd, &

nhiét d6 nim trong khoang tir 0°C dén 50°C.

Theo céach khac, cho amin 5 phan Ung véi axit carboxylic thich hgp c6 cong
thirc R>~COOH (8), tao ra cac hop chét c¢6 cong thirc 4A, trong d6 W 13 —C(O)-.
Phan Ung dugc thyc hi€n khi c6 mat cua tdic nhén két hgp nhu 1,1'-
cacbonyldiimidazol, 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-yl)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat hodc bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung méi
khong proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va cac hdn hop clia né & nhiét d6 nam trong khoang tir -40°C dén
80°C co6 mét hodc khong cé mit cua bazo nhu trietylamin, diisopropyletylamin, 4-

metylmorpholin va/hoac 4-(dimetylamino)pyridin.

Theo céch khac, cho amin 5 phan Ung véi sulfonyl clorua thich hop c6 cong
thirc R>-SO,Cl (9), tao ra céc hop chét c6 cong thiic 4A, trong 46 W 13 —S(O,)—.
Phan Ung nay dugc thyc hién trong dung moéi thich hgp nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nudc, hodc hdn hop ciia
nd, khi c6 mit cia bazo, vi du trietylamin, diisopropyletylamin, pyridin, kali
hydrocacbonat, kali cacbonat, & nhiét d6 ndm trong khoang tir 0°C dén diém s6i cta

dung mdi hozc hdn hop dung méi.
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Theo céch khac, cho amin 5 phan tmg vdi N-(clocacbonyl)amin thich hgp cé
cong thire R*-N(R'®)-C(0)-Cl (10A) tao ra céc hop chit c6 cong thirc 4A, trong d6
W 1a —C(O)-NR'"—, hoic véi isoxyanat c6 cong thic R?>-NCO (11), tao ra céc hop
chét c6 cong thirc 4A, trong d6 W 14 —C(O)-NR'’—va R" 1a H.

Theo céch khéc, cho amin 5 phan tmg véi phosgen hodc chit trong duong
phosgen (diphosgen, triphosgen) khi c6 mat cta bazo (vi du, pyridin, trietylamin)
trong dung mdi nhu diclometan hodc tetrahydrofuran, d& tao ra N-
(clocacbonyl)amin twong tmg c¢é cong thirc 12, sau d6 chit ndy dwoc cho phan tng
v&i amin c6 cong thic HN(RIO)R2 (13), khi c6 mét cta bazo nhu trietylamin hoac
diisopropyletylamin, trong dung mo6i nhu diclometan, tetrahydrofuran, hodac N,N-
dimetylformamit, tao ra cic hop chét c6 cong thitc 4A, trong d6 W 13 —C(0)-NR'’-,

)m o)
P
5 n Cl

Theo céch khac, cho amin 5 phan ng véi phosgen hodc chat tuong duong
phosgen(diphosgen, triphosgen) khi c6 mat cta bazo (vi dy, pyridin, trietylamin),
trong dung mdi nhu diclometan hodc tetrahydrofuran, dé tao ra N-
(clocacbonyl)amin tuong tng ¢ cong thic 12, chit ndy sau d6 duoc cho phan tng
vdi cac amin c6 cong thic H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA,
H—AI hodac H-AO, khi cd mét cta bazo nhu trietylamin hodc diisopropyletylamin,
trong dung mdi nhu diclometan, tetrahydrofuran, hodc N,N-dimetylformamit, tao ra
cac hop chét ¢6 cong thirc 4A, trong d6 W 1la -C(O)- va R’1a O,P,QRT,U,V,
X, AA, AT hodc AO.

Theo cach khéc, cho amin 5 phan Ung vdi cloformat thich hop cé cong thirc
R2-0-C(0)-Cl (10B) hodc v6i este imidazol-1-carboxylat (10C), tao ra cac hgp
chét c6 cong thirc 4A, trong d6 W 1a —C(O)—O—. Phan tmg nay duogc thuc hién trong
dung mdi thich hop, vi dy, axetonitril hodc N,N-dimetylformamit, tiy y khi cé mat
cua bazo, vi dy, diisopropyletylamin hodc trietylamin, ¢ nhiét do ndm trong khoang
tir 0°C dén 100°C.

2
° E\ 10C
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Cloformat 10B cd ban trén thi truong hodc co6 thé dugc didu ché tir cac rugu
tuong tmg c6 cong thirc R*~OH, théng qua phan tng véi phosgen hodc chit tuong
duong phosgen (vi dy, diphosgen, triphosgen) nhu dugc md ta & diy hodc trong tai

liéu chuyén nganh.

Céc este imidazol-1-carboxylat 10C c¢6 thé dugc diéu ché tir cac ruou tuong
tmg c6 cong thirc R*-OH, théng qua phan tng véi 1,1'-cacbonyldiimidazol nhu

dugc mo ta & day hodc trong tai li€u chuyén nganh.

N-(Clocacbonyl)amin 12 duge téng hop tir cac amin 13 twong tmg thong qua
phan tmg véi phosgen hoic chét twong duong phosgen (diphosgen, triphosgen) nhu

dugc mo ta trong tai liu chuyén nganh.

Isoxyanat 11 c6 ban trén thi truong hodc co thé duoc diéu ché tir cic amin
tuong Umg c¢6 cong thitc R*-NH,, thong qua phéan (ng v6i phosgen hodc chit tuong
duong phosgen (vi du, diphosgen, triphosgen, 1,1'-cacbonyldiimidazol) nhu dugc

mo ta trong tai li€u chuyén nganh.

N-(Clocacbonyl)amin 10A c¢6 béan trén thi trudng hodc c6 thé duoc diéu ché tir
cac amin tuong Umg c6 cdng thirc HN(R'")R? (13), thong qua phan ing véi phosgen
hoic chit twong duong phosgen (vi dy, diphosgen, triphosgen, 1,1'-

cacbonyldiimidazol) nhu dugc md ta & day hodc trong tai li€u chuyén nganh.

Céc amin 5, céc tac nhan alkyl hda 6, cac aldehyt/cac keton 7, axit carboxylic
8, sulfonyl clorua 9, isoxyanat 11, va cidc amin 13 ¢4 ban trén thi trudng hoic cé thé
dugc téng hop nhu duge mé ta & ddy hodc trong tai liéu chuyén nganh.

Carbamat 4 trong d6 A 1a CH, va W 13 —C(O)-N(R'%), dugc thé hién bing
cong thirc chung 4B, trong d6 R" 1a N(R')R? Carbamat 4 trong d6 A 1a CH, W
14 —-C(0)-vaR*120,P,Q,R, T, U, V, X, AA, Al hodc AO ciing dugc thé hién
béng cong thirc chung 4B, trong d6 R 14 O, P, Q, R, T, U, V, X, AA, Al hoic AO.

m O
PG-N 14 4B
R
q n

Amit 4B dugc tao ra tir axit carboxylic 14 bing phan tmg két hop v6i amin ¢6
codng thirc HN(R')R? (13), H-0, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA,
H-AI hodc H-AO.
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)m 0
PG-N 14
a n OH

Phan Ung dugc thuc hi€n khi c6 mét cia tic nhén két hgp nhu 1,1'-
cacbonyldiimidazol, 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-yl)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat hodc bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung méi
khong proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va cac hdn hop ctia né & nhiét d6 nim trong khoang tir -40°C dén
80°C c6 mit hodc khdng c6 mat clia bazo nhu trietylamin, diisopropyletylamin, 4-

metylmorpholin va/hodc 4-(dimetylamino)pyridin.

Axit carboxylic 14 ¢6 ban trén thi truong hodc c6 thé duoc tao ra nhu duge mo

ta trong tai liéu chuyén nganh.

Céc hop chét c6 cong thire (I), trong d6 A 1a N ¢6 thé dugc tao ra tir cac tién
chét amin c6 cong thirc chung 15 théng qua phan ung véi cac cht phan tmg thich

hop, bing cach sir dung cac phuong phép da biét trong linh v,

(o) m
p
>__N§j::[::;NH 15
R1 q n

Vi du, cho amin c6 cong thirc 15 phan tng vdi céc tdc nhédn alkyl hda c6 cong
thitc chung X—CR°R’-R? (6), trong d6 X 1a nhém rdi chuyén nhu Cl, Br, I, hoic
0OSO0,CH;, tao ra cac hop chét c¢6 cong thirc (I), trong d6 A AN va W 1a —CR°R’-,
Phan Ung nay dugc thuc hién trong dung mdéi nhu tetrahydrofuran hodc N,N-
dimetylformamit, khi c6 mét ctia bazo, vi dy, trietylamin hodc kali cacbonat, & nhi¢t

d6 ndm trong khoang tir 0°C dén 100°C.

Theo cach khac, cho amin ¢ cong thirc 15 phan ing véi cac aldehyt hodc céc
keton c6 cong thirc chung R®-C(O)-R? (16) trong phan tng amin hoéa khir, tao ra
céc hop chit c6 cong thuc (I), trong d6 A 1a N, W 13 —-CR®R’—, R® 14 hydro, alkyl
hodc xycloalkyl, va R’ 1a H. Phan ung nay dugce thuc hién khi ¢ mat cla chét khir

thich hop, vi du natri bohydrua ho#c natri triaxetoxybohydrua, trong dung méi nhu
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metanol, axit axetic, tetrahydrofuran, 1,2-dicloetan ho#ic c4c hdn hgp ctia né, & nhiét

d6 nam trong khoang tir 0°C dén 50°C.

Theo céach khac, cho amin 15 phan Gng véi axit carboxylic thich hgp c6 cong
thire R>~COOH (8), tao ra cac hop chit c¢6 cong thirc (I), trong d6 A 1A N va W 1a —
C(O)-. Phan ung dugc thuc hién khi cé mat cia tdc nhan két hop nhu 1,1'-
cacbonyldiimidazol, 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 dung méi
khong proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va cac hdn hgp ciia né & nhit d0 nim trong khoang tir
-40°C dén 80°C ¢4 mit hodc khong c6 mit cua bazo nhu trietylamin,

diisopropyletylamin, 4-metylmorpholin va/hodc 4-(dimetylamino)pyridin.

Theo cach khac, cho amin 15 phan tng véi sulfonyl clorua thich hgp c6 cong
thitc R%-S0,Cl (9), tao ra hop chit c6 cong thirc (I), trong d6 A 1A N va W 14 —
S(O)-. Phan ung nay dugc thuc hién trong dung moi thich hgp nhu diclometan,
tetrahydrofuran, N,N-dimetylformamit, axetonitril, axeton, nuéc, hodc hdn hgp cia
nd, khi c6 mit clia bazo, vi du trietylamin, diisopropyletylamin, pyridin, kali
hydrocacbonat, kali cacbonat, & nhiét d6 nim trong khoang tir 0°C dén diém sbi ctia

dung mdi ho#ic hdn hgp dung méi.

Theo cach khéc, cho amin 15 phan ng v&i N-(clocacbonyl)amin thich hgp c6
cdng thirc R*-N(R'%)-C(0)-Cl (10A) d& tao ra cac hop chét c6 cong thirc (I), trong
d6 W 1a —C(O)-NR'—, hosic véi isoxyanat c6 cong thirc R>-NCO (11), tao ra cac
hop chit c¢6 cong thirc (I), trong d6 W 13 —C(O)-NR'’- va R'® 1a H. Phan tmg nay
dugc thyc hién trong dung moéi thich hop, vi dy, axetonitril hodc N,N-
dimetylformamit, thy y khi c6 médt cia bazo, vi dy, diisopropyletylamin hodc

trietylamin, & nhiét d6 nim trong khoang tir 0°C dn 100°C.

Theo cach khac, cho amin 15 phan ng vdi cloformat thich hop cé cong thirc
R2-0-C(0)—Cl (10B) hoic vdi este imidazol-1-carboxylat (10C), tao ra cic hop
chét c6 cong thirc (1), trong d6 W 13 —-C(O)-O-. Phan tmg nay dugc thyc hién trong
dung moi thich hgp, vi dy, axetonitril hodc N,N-dimetylformamit, ty y khi c6 mét
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cuia bazo, vi dy, diisopropyletylamin hoac trietylamin, & nhi€t d¢ nim trong khoang
tir 0°C dén 100°C.

Theo cach khéc, cho amin 15 phan tng v&i phosgen hodc chét trong dwong
phosgen (diphosgen, triphosgen) khi c6 mét clia bazo (vi duy, pyridin, trietylamin)
trong dung méi nhu diclometan hodc tetrahydrofuran, dé tao ra N-
(clocacbonyl)amin twong tmg c6 cong thirc 16, sau d6 chit nay duoc cho phéan tmg
v6i amin c6 cong thie HN(R')R? (13), khi ¢6 mit ctia bazo nhu trietylamin hogc
diisopropyletylamin, trong dung mdéi nhu diclometan, tetrahydrofuran, hodc N,N-
dimetylformamit, tao ra cac hop chét c6 cong thirc (I), trong d6 W 1a —C(O)-NR'*—,

R1 )m 0
Ses e
o} 5 n (o]

Theo cach khéc, cho amin 15 phan tng v&i phosgen hodc chit tuong duong
phosgen (diphosgen, triphosgen) khi c6 mgt clia bazo (vi du, pyridin, trietylamin),
trong dung mbéi nhu diclometan hodic tetrahydrofuran, dé tao ra N-
(clocacbonyl)amin twong tmg ¢ cong thirc 16, chit nay sau d6 dwoc cho phan tmg
v@i cac amin c6 cong thue H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-AA,
H-AI hodac H-AO, khi c6 mat ctia bazo nhu trietylamin hoac diisopropyletylamin,
trong dung moi nhu diclometan, tetrahydrofuran, hodc N,N-dimetylformamit, tao ra
céc hop chit c6 cong thirc (1), trong d6 W 14 —-C(O)-vaR*120,P,Q,R, T, U, V, X
AA, AT hoic AO.

9

Céc amin 15 ¢ thé duoc téng hop tir cac din xuét tert-butyl carbamat cua
ching c¢6 cong thirc 17 bang cach loai bao vé carbamat. Viéc loai bao vé c6 thé
duogc thyc hién khi c¢6 mat cta axit thich hgp, vi du, axit clohydric hodc axit
trifloaxetic, trong dung mo6i nhu nudc, 2-propanol, diclometan, hodc 1,4-dioxan, &

nhiét d6 ndm trong khoang tir 0°C dén 30°C.

)m 0—<—
R q n
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tert-Butyl carbamat 17 ¢6 thé dugc téng hop tir cic tién chit amin c6 cong
thirc 18 va cac chét phan ung thich hop, bang cach sir dung céc phwong phap da

duoc biét 13 trong linh vyec.

)m (o]
q n

Vi du, cho amin 18 phan émg véi axit carboxylic thich hop ¢ cong thirc R'-
COOH (2) dé tao ra céc hop chit c6 cong thirc 17. Phan ting dugc thuc hién khi co
mit coa tic nhan  két hop nhu 1,1'-cacbonyldiimidazol, 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-yl)-N,N,N’ N’-tetrametyluroni hexaflo-phosphat hodc bromo-
tris-pyrolidino-phosphoni hexaflophosphat, trong dung moéi khdng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hén
hop clia né & nhiét d6 ndm trong khoang tir -40°C dén 80°C, c6 mit hodc khong c6
mat clia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.

Ciing c6 thé cho amin 18 phan {mg v&i cic chit phan tmg axyl héa thich hop,
nhu axyl clorua ¢ cong thirc R'~COCI (3) dé tao ra cac hop chét ¢ cong thuc 17.
Phan g nay dugc thuc hién trong dung moi nhu diclometan, tetrahydrofuran, hodc
N,N-dimetylformamit, khi ¢6 mét cia bazo nhu trietylamin hoéc 4-metylmorpholin,
& nhiét ¢ ndm trong khoang tir 0°C dén 80°C.

Céc amin c6 cong thirc 18 cd ban trén thi trudng hodc ¢ thé dugc tao ra nhu
duge mo ta & day hodc trong tai li€u chuyén nganh.

Céc hop chét ¢6 cong thic (I), trong d6 A 14 CH va W 1a —C(O)-NR'’- ¢6 thé
duoc tao ra tir cAc tién chét ciia axit carboxylic c¢6 cong thirc chung 19 théng qua
phan tmg v&i cac chét phan tmg amin thich hop ¢6 céng thirc chung HNR')R%
Tuong tu, cac hop chét c6 cong thuce (1), trong d6 A 1a CH, W la C(0O), va R%1a 0,
P,Q R T,U,V, X, AA, Al hodc AO, co thé duoc tao ra tir cac tién chit cta axit

carboxylic c6 cong thirc chung 19 théng qua phan tmg véi cic cht phan mg amin
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thich hop c6 cong thic chung H-O, H-P, H-Q, H-R, H-T, H-U, H-V, H-X, H-
AA, H-AI hosic H-AO, bing céch sir dung cac phuong phép da biét trong linh vuec.

lo) B )m o]
}—N oH 19
R1 q n

Vi duy, phan mg nay dugc thue hién khi c6 mit cia tic nhan két hop nhu 1,1'-
cacbonyldiimidazol, 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-yl)-N,N,N’ N’-tetrametyluroni hexaflo-
phosphat hodc bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung méi
khong proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va céc hdn hop ctia né & nhiét 49 ndm trong khoang tir -40°C dén
80°C c6 mgt hodc khong c6 mét cia bazo nhu trietylamin, diisopropyletylamin, 4-

metylmorpholin va/hoéc 4-(dimetylamino)pyridin.

Céc hop chét c6 cong thirc (I), trong d6 A 1a CH va W 1a —C(0)-O- c6 thé
duoc tao ra tir cac tién chit cla axit carboxylic ¢6 cong thirc chung 19 thong qua
phan tng véi rugu thich hop ¢ cong thirc chung R*-OH, bing céach sir dung cac

phuong phap di biét trong linh vuec.

Vi duy, phan ing nay dugc thyc hién khi c6 mét cuia tac nhan Kkét hop nhu 1,1'-
cacbonyldiimidazol, 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 hodac bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung méi
khong proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va c4c hdn hop clia né & nhiét ¢ nam trong khoang tir -40°C dén
80°C c6 mdt hodc khong cé mit cua bazo nhu trietylamin, diisopropyletylamin, 4-

metylmorpholin va/hoéc 4-(dimetylamino)pyridin.

Theo cach khéc, phan Ung nay dugc thuc hién trong hai budce, trong d6 axit
carboxylic 19 d4u tién dugc chuyén hoéa thanh clorua axit 19A, bing cach st dung
cac phuong phép va cac chit phan tmg di biét trong linh vue, vi dy, thionyl clorua
hoic oxalyl clorua. Clorua axit 19A sau d6 dwoc cho phan ung v6i rugu R>-OH

trong dung méi thich hop, vi dy, diclometan ho3c axetonitril, tlly ¥ ¢6 mit chét xdc
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tac, vi dy, pyridin hodc 4-(dimetylamino)pyridin, & nhiét d6 nim trong khoang tir -

40°C dén +100°C.
(o) m O
>—-N 19A
R1 5 n Cl

Axit carboxylic 19 c6 thé dugc tao ra tir céc tién chit este tuong tmg 20, trong
d6 R* 13 alkyl thip, vi du metyl hoic etyl, bang cach sir dung cdc phuong phap va
céc chét phan tmg d3 biét trong linh vuc. Vi dy, phén tng nay dugc thuc hién khi cd
mét clia bazo, vi dy, kali hydroxit, natri hydroxit, hodc lithi hydroxit, trong cac dung
méi nhu nudc, metanol, etanol, tetrahydrofuran, hoic cdc hén hop ctia né, & nhiét

d6 nim trong khoang tir 20°C dén 100°C.

o 5 )m o]
>—-N R? 20
R1 . n O-

Céc hop chét c6 cong thic 20 c6 thé dugc tdng hop tir cac tién chit amin c6
cong thirc 21 va céc chét phan ung thich hop, bing cach sir dung cdc phwong phép

da dugc biét 5 trong linh vyc.

B )m o)
HN a 21
O-R
q n

Vi dy, cho amin 21 phan {mg véi axit carboxylic thich hop c6 cong thic R'—
COOH (2) dé tao ra cac hop chét ¢ cong thirc 20. Phan tmg dwoc thyc hién khi c¢6
mit coa tic nhan két hop nhu 1,1'-cacbonyldiimidazol, 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-y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat hodc bromo-
tris-pyrolidino-phosphoni hexaflophosphat, trong dung mdéi khoéng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va c4c hdn
hop clia né & nhiét d6 nim trong khoang tir -40°C dén 80°C c6 mit hodc khong c6
mdt cua bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hodc 4-

(dimetylamino)pyridin.
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Ciing c6 thé cho amin 21 phéan tmg v&i céc chit phan tmg axyl héa thich hop,
nhu axyl clorua c6 cong thire R'-COCI (3) dé tao ra cac hop chit c6 cong thirc 20.
Phan rng nay dugc thuc hién trong dung mdi nhu diclometan, tetrahydrofuran, hodc
N,N-dimetylformamit, khi c6 mét ciia bazo nhu trietylamin hoéc 4-metylmorpholin,

& nhiét d6 nam trong khoang tir 0°C dén 80°C.

Céc amin c6 cong thitc chung 21 duogc téng hop tir cac tién chit dugc bao vé

thich hop 22.
D )m o)
PG-N a 22
O-R
q n

Céac nhém bao vé thich hgp (PG) 1a tert-butoxycacbonyl hoac
benzyloxycacbonyl. Viéc loai bao vé clia cic hop chit trung gian 22 c6 thé duoc
thuc hién bang cach sir dung cic phuong phap va céc chét phan Gmg da biét trong
linh vye.

Vi dy, trong trudng hop khi PG 14 benzyloxycacbonyl, viéc loai bao vé co6 thé
dugc thyc hién bang cach hydro héa & 4p suit nim trong khoang tir 1 bar dén 100
bar, khi c6 mit cta chét xtic tic thich hop nhu paladi trén than hoat tinh, & nhiét ¢

nim trong khoang tir 20°C dén 150°C, trong céc dung mdi nhu metanol hodc etanol.

Theo cach khac, trong trudng hop khi PG 1a tert-butoxycacbonyl, viéc loai bao
vé ¢6 thé duogc thuc hién khi c6 mit cla axit thich hop, vi dy axit clohydric hodc
axit trifloaxetic, trong dung moi nhu nudc, 2-propanol, diclometan, hodc 1,4-dioxan,

& nhiét d6 nam trong khoang tir 0°C dén 30°C.

Este ¢6 cOng thic 22, trong d6 R* 13 metyl ho#ic etyl, dugc tao ra tir axit
carboxylic 14, bang cach st dung cic phwong phép va cic chét phan tng di biét
trong linh vuc. Vi dy, axit carboxylic 14 dugc alkyl hoa bing metyl iodua hoic etyl
bromua, khi c6 mit cua bazo, vi dy, kali cacbonat, trong dung méi nhu N,N-
dimetylformamit, & nhiét 4 ndm trong khoang tir —20°C dén +30°C, 1in luot tao ra
metyl hodc etyl este 22.

tert-Butyl Carbamat 17 trong d6 R' 12 R>~C(3)-phenyl duoc thé hodc R*~C(2)-
pyridin-4-y1 dugc thé va R® 12 O-R" duoc thé hién bing cong thirc ciu triic chung
17A.
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Ny
RE R\ Nm"*o 17A
Yo N\ a T

x=/~r*

R¥ 13 heteroxycloalkyl hodc heteroxyclyl, X la CH hodc N, R* R’, m, n, P q

la nhu dugc mo ta & trén.

Céc hop chit c6 cong thirc 17A ciing c6 thé dugc tao ra tir phenol hoic
pyridinol 23, bing cach st dung céc phuong phap va cdc chét phan tng di dugc

biét r5 trong linh vye.

Vi duy, hop chit 23 dugc alkyl héa bang tac nhan alkyl héa thich hop c6 cong
thire RP-X, trong d6 X 1a nhém roi chuyén, vi dy, Br hodc I, tao ra cac hop chét
17A. Phan ting nay dugc thuc hién khi c6 mét cta bazo, vi dy, kali cacbonat, trong
dung moi nhu axeton, axetonitril, hodc N,N-dimetylformamit, & nhiét d6 nam trong
khoang tir 20°C dén diém s6i ciia dung moi.

Céc tac nhén alkyl héa R'—X ¢6 ban trén thj trudmg hodc c6 thé dugc diéu

ché nhu dugc mo ta & day hodc trong tai lidu chuyén nganh.

Hop chét c6 cong thirc 23 cé thé dugc tao ra tir amin 18 va axit carboxylic 24,

béng céch str dung cic phuong phép va cac chét phan tmg di dugc biét 1 trong linh

vuc.
0
R5 OH
HO 7 \\ 24
x=/~R*

Vi duy, cho amin 18 phan ting véi axit carboxylic 24 tao ra cic hop chét c6
cong thirc 23. Phan Gng dugc thuc hién khi ¢ mét cta tic nhan két hop nhu 1,1'-
cacbonyldiimidazol, N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-
etyl-carbodiimit  hydroclorua, = O-(benzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
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hexaflo-phosphat, O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat hodc bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung moi
khéng proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va cic hdn hop clia né & nhiét d6 ndm trong khoang tir -40°C dén
80°C c6 mat hodc khong cé mgt clia bazo nhu trietylamin, diisopropyletylamin, 4-

metylmorpholin va/hodc 4-(dimetylamino)pyridin.

Axit carboxylic 24 ¢4 ban trén thi truong hoac céd thé duoc didu ché nhu dugc

mo ta & day hodc trong tai li€u chuyén nganh.

tert-Butyl carbamat 17 trong d6 R' 1a R*~C(6)-pyridin-3-yl duoc thé va R® 1a

O-R" dugc thé hién bing cong thirc cAu tric chung 17B.

e Tas
o
4 q n
R4

R'0 6

RY 13 heteroxycloalkyl hoéc heteroxyclyl, R4, R>, m, n, P, q 1& nhu dugc mo ta
O trén.
Céc hop chét c6 cong thirc 17B ciing c6 thé duge tao ra tir halopyridin 25,

bang cach sir dung cac phuong phép va cac chit phan tng d4 dugc biét rd trong linh

vuc.
B )m O—é
N N— 25
q n ©
R4 ,
Y 14 halogen, vi dy, F, Cl, Br, hoic I, R*, R’, m, n, p, q 1a nhu dugc md t& &
trén.

Vi du, cho hgp chét 25 phan Ung vai rugu thich hgp c¢d cong thirc RY-OH, tao
ra cac hgp chit 17B. Phan ung nay dugc thuc hién khi c6 mat ctia bazo, vi dy, kali
hydroxit hodc kali cacbonat, trong dung mdi nhu hodc N,N-dimetylformamit hozc

dimety] sulfoxit, & nhiét d6 nim trong khoang tir =70°C dén +150°C.
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Ruou R~OH c6 ban trén thi trudng hodc c6 thé duge didu ché nhu duge md

ta & day hodc trong tai li€u chuyén nganh.

Hop chét c6 cong thirc 25 cé thé dugce tao ra tir amin 18 va axit carboxylic 26,
bang céch str dung cac phuong phap va cac chit phan tmg da duoc biét 15 trong linh

vue.

26

Vi dy, cho amin 18 phan tng véi axit carboxylic 26 tao ra cac hop chét cé
cdng thirc 25. Phan ting dugc thuc hién khi c6 mit cta tic nhan két hop nhu 1,1'-
cacbonyldiimidazol, 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-y1)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat hodc bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung méi
khéng proton nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-
metylpyrolidinon va cac hdn hop ctia né & nhiét 46 ndm trong khoang tir -40°C dén
80°C c6 mit hodc khong c6 mat clia bazo nhu trietylamin, diisopropyletylamin, 4-

metylmorpholin va/hoéc 4-(dimetylamino)pyridin.

Axit carboxylic 26 ¢6 bén trén thi trudng hodc ¢ thé duoc didu ché nhu duoc

md ta & day hodc trong tai liéu chuyén nganh.

Céc este 20 trong d6 R' 1a R*~C(3)-phenyl duoc thé hoic R*~C(2)-pyridin-4-
yl dugc thé va R? 1a O-R" dugc thé hién bing cong thirc ciu triic chung 20A.

lo) 5 )m 0-R*
RS _4?%S§5—N o 20A
Yo N\ @ T
x=/~R*

R" 14 heteroxycloalkyl hodc heteroxyclyl, X 14 CH hodc N, R* 14 alkyl thip, vi

du, metyl hodc etyl, R*, RS, m, n, p, q la nhu duge mo ta & trén.
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Céc hop chét c6 cong thirc 20A ciing c6 thd dwoc tao ra tir phenol hoac

pyridinol 27, bang cach sir dung cic phuong phép va céc chét phan ung da dugc

)m O-Ra
N 27
n O

Vi du, hop chit 27 duge alkyl hoa, béng mot tadc nhan alkyl héa thich hgp cé

biét r5 trong linh vyc.

cong thirc R°-X, trong d6 X 14 nhém 1di chuyén, vi dy, Br hodc I, tao ra cac hop
chit 20A. Phan ung nay dugc thuc hién khi c6 mét cia bazo, vi dy, kali cacbonat,
trong dung moi nhu axeton, axetonitril, hodc N,N-dimetylformamit, & nhiét d6 nam

trong khoang tir 20°C dén diém s6i ctia dung méi.

Hop chit c6 cong thirc 27 c6 thé duoc tao ra tir amin 18, bing cach st dung
céc phuong phap va céc chit phan tmg di dugc biét r6 trong linh vue. Vi dy, cho
amin 18 phan ng véi axit carboxylic 24 tao ra cac hop chit c6 cong thirc 27. Phan
{mg dugc thuc hién khi ¢6 mit cla tac nhan két hop nhu 1,1'-cacbonyldiimidazol,
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-yl)-N,N,N’,N’-tetrametyluroni = hexaflo-phosphat  hoic
bromo-tris-pyrolidino-phosphoni hexaflophosphat, trong dung méi khéng proton
nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va céac
hén hop clia né & nhiét dd ndm trong khoang tir -40°C dén 80°C c6 mit hodc khong
c6 mit cta bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hoac 4-

(dimetylamino)pyridin.

Céc este 20 trong d6 R' 12 pyridin-3-yl dwoc thé R*~C(6) va R® 1a O-R"® dugc

thé hién bang c6ng thirc cdu tric chung 20B.

5 )m O-RaI
N 20B
(o]
q n
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R 13 heteroxycloalkyl hosic heteroxyclyl, R® 1a alkyl thap, vi du, metyl hodc

etyl, R4, RS , m, n, p, q la nhu duge mo ta & trén.

Céc hop chit c6 cong thirc 20B ciing ¢6 thé dugc tao ra tir halopyridin 28,

bang céch st dung cac phuwong phap va cac chit phan tng da duogc biét rd trong linh
N 28
(0]
q n

Y 1a halogen, vi du, F, Cl, Br, hogc I, R 13 alkyl thép, vi dy, metyl hodc etyl,

vuc.

R* R5, m, n, P, q 1a nhu duge mo ta & trén.

Vi dy, cho hop chéit 28 phan tmg v6&i rugu thich hop ¢6 cong thirc R°—OH, tao
ra cac hop chit 20B. Phan ung nay dugc thuc hién khi c6 mét cta bazo, vi dy, kali
hydroxit hodc kali cacbonat, trong dung mdéi nhu hodc N,N-dimetylformamit hodc

dimetyl sulfoxit, & nhiét d6 ndm trong khoang tr —=70°C dén +150°C.

Hop chét c6 cOng thirc 28 cé thé dugc tao ra tir amin 18, béng cach sr dung
cc phuong phéap va cac chit phan tmg d3 dugc biét 18 trong linh vuc. Vi dy, cho
amin 18 phan {mg véi axit carboxylic 26 tao ra cac hop chit c¢6 cong thirc 28. Phan
ung dugc thuc hién khi cé mat cua tadc nhan két hop nhu 1,1'-cacbonyldiimidazol,
N,N’-dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-etyl-carbodiimit
hydroclorua, O-(benzotriazol-1-yl1)-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 dung méi khong proton
nhu diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va céc
hdn hop clia né & nhiét do ndm trong khoang tir -40°C dén 80°C c6 mat hoic khong
c6 miét ciia bazo nhu trietylamin, diisopropyletylamin, 4-metylmorpholin va/hoac 4-

(dimetylamino)pyridin.

Ngoai ra, mdt phuong 4n ctia séng ché 13 quy trinh diéu ché hop chit c¢6 cong
thie (I) nhu dugc xac dinh & trén bao gdm phan ting ctia hop chét c6 cong thirc (II)

c6 mit ctia hop chét ¢ cong thirc (I1D);
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o)

L,

R 2
o P m (i Q y " F
R1 q n R1 q n

(n ()

trong d6 R', R%, m, n, p va q 13 nhu dwoc x4c dinh & trén, A 1a -N- va W la -
C(0)-.

Cu thé, khi c6 mit ctia tac nhan két hop nhu 1,1'-cacbonyldiimidazol, 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-yl)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat ho#ic bromo-
tris-pyrolidino-phosphoni hexaflophosphat, cu thé 13 O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroni hexaflo-phosphat, trong dung méi khdng proton nhu
diclometan, tetrahydrofuran, N,N-dimetylformamit, N-metylpyrolidinon va cac hén
hop cua nd, cu thé 1a N,N-dimetylformamit, c6 mét hodc khong c6 mat clia bazo
nhu trietylamin, diisopropyletylamin,  4-metylmorpholin = va/hoic  4-
(dimetylamino)pyridin, cu thé 13 ¢6 mit ctia 4-metylmorpholin va & nhiét d6 nim
trong khoang tlr -78°C dn nhiét d6 hdi luu, cu thé nim trong khoang tir -10°C dén
nhi¢t d§ trong phong.

Pdng thoi, muc dich ctia sang ché 14 d& xuét hop chit c6 cong thirc (I) nhu

dugc mo ta & day dé dung 1am hoat chét c6 tac dung diéu tri bénh.

Tuong ty, muc dich clia sang ché 1a d& xuét dugc phém chira hop chét c6

cong thic (I) nhu duge mé ta & ddy va chit mang khong c6 tic dung tri lidu.

Mot muc dich ctia sang ché 13 hop chét c6 cong thic (I) nhu duge md ta &
day dé ding trong viéc didu tri hoic phong ngira cic bénh v& thin, bénh v& gan,
bénh viém, cic bénh vé& hé than kinh, cic bénh xo hoa, ddo thai ménh ghép co quan

cap va man tinh.

Céc bénh v& than bao gdm, nhung khong giéi han &, tbn thuong than cép tinh
va bénh than man tinh bi va khdng bi protein ni¢u bao gém bénh thén giai doan cudi

(ESRD). Chi tiét hon, bénh nay bao gdm su thanh thai creatinin gidm va tdc d9 loc
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tidu cau giam, micro-albumin ni¢u, albumin ni€u va protein ni€u, xo cing dong
mach than c¢6 sy gidn nd cudn ndng mang mao mach bi hodc khong bi ting sinh té
bao dang ké (cu thé 13 bénh than dai thdo duong va thoai hoa dang tinh bdt), ching
huyét khéi 8 cuia mao mach tiéu ciu (cu thé 1a c4c bénh mao mach cta chung huyét
khéi), hoai tir dang fibrin toan b, tbn thuong thiéu mau cuc bd, xo cung than ac
tinh (nhu sy co do ching thiéu mau cuc b, dong mau dén than giam va bénh dong
mach than), phong va ting sinh néi mao mach (ndi md va mang nang cudn mao
mach) va/hodc céc t& bao ngoai mao mach (hinh liém) nhu trong toan bd bénh viém
than tidu cdu, xo hoa tiéu cdu phan thity & 6, bénh than IgA, bénh viém mach/ bénh

toan than ciing nhu thai bé méanh ghép than cip va man tinh.

Bénh vé gan bao gdm, nhung khéng gidi han &, xo gan, xung huyét gan,
bénh vé gan U mat bao gém ching ngira, bénh gan nhiém m& khong do ruou va thai

b6 méanh ghép gan cp va man tinh.

Bénh viém bao gbm, nhung khéng gi6i han &, viém khép, viém xuong-khép,
da xo ctng, luput ban do hé thdng, bénh viém rudt, rdi loan bai xuit bat thuong va
cac bénh tuwong tu cling nhu cac bénh viém dudng hé hip nhu xo phdi tu phét (IPF),
bénh tic nghén phbi man tinh (COPD) hoic hen phé quan man tinh.

Céc bénh khac v& hé ho hip bao gbm, nhung khong gidi han &, cic bénh
phéi thude nhu mé lan téa c6 cac nguyén nhan bénh khac nhau bao gdm bénh xo
hoa do sir dung thubc, bénh xo héa do nghé nghi€p va/hodc moi trudng gay ra, bénh
toan than va bénh viém mach, cac bénh u hat (bénh sacoit, bénh viém phéi siéu min
cam), bénh mach colagen, bénh tich protein phé nang, bénh u hat té bao
Langerhans, u co tron mach bach huyét, céc bénh bim sinh (hdi chiing Hermansky-
Pudlak, bénh xo ndo da u, bénh u xo than kinh, rbi loan luu gitt chuyén héa, bénh
phdi mé k& thude gia dinh), xo héa do chibu xa gy ra, bénh bui silic phdi, xo héa

phdi do amian géy ra hodc hdi ching suy hé hip cip (ARDS).

Céc bénh v& hé thin kinh bao gdm, nhung khéng gi6i han &, dau bénh than
kinh, bénh tAm thin phén liét, viém thin kinh (ching han m té bao hinh sao), bénh
than kinh ngoai vi va/hodc tu chi (dai thio duong) va céc bénh tuong ty.

Céc bénh v& mach bao gdm, nhung khong gi6i han &, xo vita dong mach,

bénh mach huyét khdi cling nhu bénh mao mach huyét khdi, bénh dong mach tang
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sinh (nhu céc té€ bao ndi mac co sung phong bao quanh bdi chat nén ngoai bao ni€m
mac va hién tugng hach day 1&€n), xo vita d6ng mach, dd co gifn ciia mach giam
(nhu @3 climg, d0 co gifin cua tdm that giam va dd co gidn cua mach giam), loan

chirc ndng ndi md va cac bénh tuong ty.

Céc bénh vé tim mach bao gbm, nhung khong gidi han &, hoi chimg hinh
vanh Cép, bénh tim mach vanh, nhdi mau co tim, tang &p dong mach phéi, loan nhip

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

Céc bénh xo hda bao gom, nhung khong gidi han &, xo hda co tim va mach,
x0 hoa than, xo hoa gan, xo hda phoi, xo hda da, bénh citng bi va viém mang bung

nang hoa.

Theo mot phuong an cu thé, cac hop chét c6 cong thue (I) hodc cac mudi
duoc dung cta chung co thé duoc st dung dé diéu tri hodic phong ngtra xo hda co

quan hoéc da.

Theo mot phuong an khac nita, bénh xo hoa la xo hoa 6ng thadn mo6 k& hoac

x0 cung dong mach than.

Theo mot phwong 4n khéc nita, bénh xo héa 12 bénh gan nhiém m& khong do

ruQu, xo hdéa gan hodc xo gan.
Theo mot phuong 4n khéc nita, bénh xo héa 13 xo phdi tu phat.

Ung thu va di cin ung thu bao gém, nhung khéng gi6i han &, ung thu vy,
ung thu budng trimg, ung thw phdi, ung thu tuyén tién liét, u trung biéu mé, u thin
kinh dém, caxinom gan, ung thu da day rudt non va tién trién va xam 14n di can coa
no.

Céc tinh trang vé mit bao gém, nhung khong gidi han ¢, bénh vong mac
(tiéu dudng) tang sinh va khong ting sinh, thoai héa diém vang kho va 4m lién quan
dén tudi tac (AMD), phii diém vang, khép cén dong mach/tinh mach trung tim, ton
thuong chan thuong, ting nhén 4p va cac bénh tuong tu.

Céc bénh chuyén héa bao gdm, nhung khéng gidi han &, bénh béo phi va tiéu

duong.
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Céc hop chat ¢ cong thirc (I) hodc cc mudi duge dung cia ching c6 thé
duoc str dung ¢ didu tri hoic phong ngira chimg ngira kéo dai do &t mat hogic khong
phai do & mét.

Mot phuong 4n cu thé ciia sang ché 14 hop chét c6 cong thirc (I) nhu dugc
md ta & ddy dé str dung dé diéu trj hodic phong ngira cac bénh vé than, bénh vé gan

va cac bénh xo hoa.

Séng ché con mb ta viée sir dung hop chét co cong thue (I) nhu duge mo ta &
day d& bao ché thudc dé didu tri hoidc phong ngtra cédc bénh v& than, bénh vé gan,
bénh viém, c4c bénh v& hé than kinh, cic bénh xo héa va dao thai manh ghép co

quan cap va man tinh.

Séng ché con mé ta viéc sir dung hop chit c6 cong thirc (I) nhw duge md ta &
day dé bao ché thudc dé didu tri hodc phong ngira cac bénh vé than, bénh vé gan va
cac bénh xo hoa.

Ngoai ra, sang ché md ta phuong phép dé diéu tri hoic phong ngira cac bénh
vé than, bénh vé gan, bénh viém, cac bénh vé& hé thin kinh, cac bénh xo héa va dao
thai manh ghép co quan cip va man tinh, phuong phédp nay bao gdm viéc ding mot
lwong hitu higu ciia hop chit c6 cong thirc (I) nhu dwoc mé ta & day.

Ngoai ra, sang ché mé ta phwong phap dé didu tri hosic phong ngira céc bénh
vé than, bénh vé gan va cac bénh xo hoa, phuwong phép nay bao gdm viéc ding mot
lwong hiru hiéu hop chét ¢ cong thie (I) nhu duge mo ta & day.

Theo mdt phuong an cu thé, bénh vé than dugc chon tit nhém bao gém tdn
thuong thén cép tinh, bénh than man tinh, bénh thin kinh d4i thao duong, thai bo
manh ghép than cip tinh va bénh than di ghép man tinh.

Theo mdt phuong 4n cu thé khac nita, bénh vé than 13 bénh t6n thuong than

clp tinh.
Theo mdt phuong an cy thé khéc nita, bénh vé than 1 bénh thn man tinh.

Theo modt phuong 4n cu thé khac, bénh vé than 13 bénh thin kinh d4i théo

duong.

Theo mot phuong 4n cu thé khéc nita, bénh v& than 13 bénh thai bd manh
ghép than cip tinh.
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Theo mot phuong an cu thé khac nita, bénh v& than 13 bénh bénh than di
ghép man tinh.

Theo m6t phuong 4n cu thé, bénh vé gan 14 bénh thai bd manh ghép gan cip

va man tinh
Theo mot phwong 4n cu thé, tinh trang viém 13 viém khép.

Theo mdt phuong an cuy thé, tinh trang bénh vé& hé than kinh 13 dau bénh than
kinh.

Theo mdt phuwong an khac nita, bénh xo hda 1a viém mang bung nang hoa
Theo mdt phuong 4n khac nita, bénh xo hoa 12 xo phdi ty phat.

Theo mét phurong 4n khac nita, bénh xo héa 1a bénh gan nhiém m& khoéng do

rugu, xo hda gan hodc xo gan.
Quy trinh thir nghiém
SAN XUAT ATX CHIEU DAIPAY U G NGUOIL, CO VA KHONG CO THE

Tach dong Autotaxin (ATX - ENPP2): cADN thu dugc tir céc t& bao tao
huyét & ngudi c6 ban trén thi trudong, ARN tdng sé va duoc ding lam khudn méu
trong PCR chdng 14p dé tao ra ENPP2 ORF c6 chiéu dai ddy di c6 hoic khong cé
thé 3’-6xHis. C4c doan cai xen c6 chiéu dai ddy du nay duogc tich dong véo trong
vecto pcADN3.1V5-His TOPO (Invitrogen). Céc trinh ty ADN ciia mdt sé dong vo
tinh don dong d3 dugc xac nhan. ADN tir dong v6 tinh c6 chidu dai ddy da chinh
xé4c duoc sir dung @& chuyén nhidm vao céc t& bao Hek293 dé xac nhén sy biéu hién
protein. Trinh tu cia ENPP2 d3 ma héa phu hgp véi muc nhép Swissprot, Q13822,

c¢6 hoic khong c6 thé 6xHis bd sung & d4u tin ciing C.

Lén men ATX: Protein tai t hop dwoc tao ra bing cich chuyén nhidm tam
thoi trén quy md 16n trong thing phéan tng sinh hoc dung tich 20L c¢6 khudy va c6
kiém so4t (Sartorius). Trong qué trinh phat trién va chuyén nhiém té bao, nhiét do,
tbc do khuéy, do pH va néng dd oxy hoa tan lan lugt dugc duy tri 37°C, 120
vong/phit, 7,1 dén 30% DO. Cic té bao FreeStyle 293-F (Invitrogen) dugc cdy vao
huyén phil trong méi trudong FreeStyle 293 (Invitrogen) va duoc chuyén nhiém &
mét do khoang 1-1,5 x 10E6 t& bao/mL biang ADN plasmit & trén bing céch sir
dung X-tremeGENE Ro-1539 (sén phim trén thi truong, Roche Diagnostics) 1am
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tdc nhan tao phuic. Céc té bao dugc nudi béng dung dich dinh dudng dac (J
Immunol Methods 194 (1996), 19, 1-199 (trang 193)) va duoc gy cam tng bing
natri butyrat (2 mM) sau khi chuyén nhidm 72 gio> va dugc thu hoach sau khi
chuyén nhiém 96 gid. Mirc biéu hién dugc phan tich bing phép thdm tich Tay
(Westen Blot), thir nghiém enzym va/hodc bang sic ky IMAC phan tich. Sau khi
lam lanh huyén phu t& bao xudng 4°C trong thiét bj trao dbi nhiét qua dong chay,
viée tach té bao va loc vo trung dich ndi duoc thyc hién béng cach loc qua cac bd
loc Zeta Plus 60M02 E16 (Cuno) va Sartopore 2 XLG (Sartorius). Dich ndi dugc
bao quan & nhiét d6 4°C trudce khi tinh ché.

Tinh ché ATX: 20 lit dich ndi nudi cdy duoc diéu hoa dé siéu loc bang cach
b6 sung Brij 35 dén ndng d6 cudi ciing 13 0,02% va bing cach didu chinh d6 pH dén
7,0 sit 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, ¢6 dic con 1 lit qua thiét b
loc Ultran-Pilot Screen Channel PES chita 30 kDa MWCO (Whatman). Truéc khi
chay séc ky IMAC, NiSO, dugc bd sung dén ndng d cudi cing 13 1mM. Dich ndi
da loc ndy sau d6 duoc nap 1én cot HisTrap (GE Healthcare) dd can béang trude d6
trong Na,HPO4 50 mM, d¢ pH=7,0, NaCl 0,5M, glyxerol 10%, CHAPS 0,3%,
0,02% NaN3. Cot nay dugc rira timg bac bing cing mot dung dich dém 13n luot
chira chira 20 mM, 40 mM dén 50 mM imidazol. Protein nay sau d6 duoc rira giai
str dung gradient tuyén tinh véi imidazol 0,5M trong 15 thé tich c6t. Cac phén doan
chira ATX dugc thu gom va dugce 6 str dung 6 Amicon dugc ldp mang loc 30 kDa
PES. Ngoai ra, protein ndy dugc tinh ché thém bang cach chay sic ky loai theo kich
c& trén sic ky loai didu ché Superdex $-200 (XK 26/100) (GE Healthcare) trong 20
mM BICINE, d¢ pH=8,5, NaCl 0,15M, glyxerol 10%, CHAPS 0,3%, NaNj3 0,02%.
Hiéu suét thu protein cudi cling sau khi tinh ché 13 5-10 mg ATX cho mdi lit dich
nbi nudi cdy. Protein nay dugc bao quan & nhiét do -80°C.

THU NGHIEM UC CHE ENZYM ATX O NGUOI

Mic tic ché ATX dugc xéc dinh bing thir nghiém dimg phét quang st dung
chét twong tw co chit danh ddu dic hiéu (co chdt MR121). P& thu duoc co chét
MRI121 nay, este (R)-3-({2-[3-(2-{2-[2-(2-amino-etoxy)-etoxy]-etoxy}-etoxy)-
propionylamino]-etoxy } -hydroxy-phosphoryloxy)-2-hydroxy-propyl cla axit 6-
amino-hexanoic dugc bao vé bang BOC va TBS (Ferguson et al., Org Lett 2006, 8
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(10), 2023) dugc danh diu chit phat quang MR121 (CAS 185308-24-1, 1-(3-
carboxypropyl)-11-etyl-1,2,3,4,8,9,10,11-octahydro-dipyrido[3,2-b:2°,3°-
i]Jphenoxazin-13-ium) trén amin ty do & phia etanolamin va sau d6, sau khi loai

nhém bao vé, sau d6 bing tryptophan & phia axit aminohexanoic.
Dung dich xtt Iy trong thir nghiém duogc pha ché nhu sau:

Dung dich dém thr nghiém (Tris-HCl 50 mM, NaCl 140 mM, KCI1 5mM,
CaCl, ImM, MgCl, 1mM, Triton-X-100 0,01%, d6 pH=8,0;

Dung dich ATX: Dung dich gbc ATX (& ngudi, duge gin thé His) (1,08
mg/mL trong bixin 20mM, d§ pH=8,5, NaCl 0,15M, glyxerol 10%, CHAPS 0,3%,
NaN; 0,02%), dugc pha lodng dén 1,4 — 2,5 14n ndng d6 cudi cling bang dung dich

dém thir nghiém,;

Dung dich co chit MR121: Dung dich géc ctia co chit MR121 (800 pM co
chit MR121 trong DMSO), dwoc pha lofing dén 2 — 5 14n ndng d6 cudi cliing bang
dung dich dém thir nghiém.

Céc hop chit phan tmg nghiém (dung dich gbc 10 mM trong DMSO, 8 pL)
duoc dua vao cac dia miu c6 384 16 (Corning Costar #3655) va duogc pha lodng
bing 8 pL DMSO. Loat pha lodng theo bic duoc tao ra biang cich chuyén 8 pL
dung dich xitrat phosphat dextroza (CPD) dén hang tiép theo cho dén hang O. Hop
chét nay va cac dung dich db6i ching dugc tron nam lan va 2 pL dugc chuyén vao
céc dia thir nghiém c6 384 15 (Corning Costar # 3702). Sau d6, bd sung 15 pL dung
dich ATX 41,7 nM (ndng d6 cubi cing 30 nM), dugc trén nim lan va sau d6
trong 15 phut & nhiét d6 30°C. BS sung 10 uL dung dich co chdt MR121 (ndng d6
cubi ciing 1uM), duge tron 30 1an va sau d6 duge U trong 15 phit & nhiét d6 30°C.
Sy phét quang sau d6 dugc do cir 2 phiat mot 14n trong 1 gior (dia Perkin Elmer: thiét
bi doc vision multimode); cuong do anh sang: 2,5%; thoi gian thir nghiém: 1,4 gidy,

Thiét bi loc: Fluo_630/690 nm) va tri s6 ICsq dwoc tinh tir cac s& doc nay.

Vidu | IC50 (uM) Vidy | IC50 (uM) Vi dy | IC50 (uM)
1 0,029 1.02 | 0,022 1.04 | 0,008
1,01 |0,017 1.03 | 0,009 1.05 | 0,006
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1.06

0,007

Vidu

IC50 (uM)

1.07

0,007

2.01

0,003

1.08

0,02

2.02

0,017

1.09

0,005

2.03

0,01

1.10

0,008

2.04

0,04

1.11

0,015

2.05

0,0105

1.12

0,009

2.06

0,0045

1.13

0,003

2.07

0,01

1.14

0,009

2.08

0,0685

1.15

0,032

2.09

0,02

1.16

0,006

2.1

0,003

1.17

0,019

2.11

0,009

1.18

0,004

2.12

0,011

1.19

0,007

2.13

0,01

1.2

0,014

2.14

0,006

1.21

0,005

2.15

0,012

1.22

0,014

2.16

0,017

1.23

0,013

2.17

0,009

0,091

2.18

0,01

2.19

0,01
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Vidu | IC50 (uM)
2.20 |0,04
2.21 | 0,006
2.22 | 0,01
2.23 | 0,005
2.24 0,011
2.25 10,017
226 [0,014
227 (0,019
2.28 0,007
2.29 10,007
23 0,005
3 0,025
3.01 |0,012
3.02 | 0,025
4 0,019
4.01 |0,039
5 0,016
5.01 {0,016
5.02 {0,007
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Vidu | IC50 (uM) Vidu | IC50 (uM) Vidy | IC50 (uM)
5.03 | 0,01 5.05 | 0,006 7 0,006
5.04 | 0,007 6 0,005

Céc hop chét co cong thuc (I) va céc mudi hodc céc este dugc dung cua
ching nhu dugc md ta & ddy c6 tri s6 ICsp ndm trong khoang tir 0,00001 uM dén
1000 pM, cac hop chit cu thé c6 tri s6 ICsp ndm trong khoang tir 0,0005 pM dén
500 pM, céc hop chét cu thé khac c6 tri sb ICso nim trong khoang tir 0,0005 pM
dén 50 uM, cac hop chét cu thé hon c6 tri s6 ICso ndm trong khoang tir 0,0005 M
dén 5 uM. Céc két qua nay thu dugc bing cach sir dung thir nghiém enzym dugc
mo ta & trén.

Céc hop chit c6 cong thirc (I) va cic mudi duge dung ctia ching c6 thé duoc
str dung 1am thudc (ching han & dang céc ché phim duoc). Céc ché phim dugc ¢6
thé dugc sir dung bén trong, nhu qua duong miéng (ching han & dang vién nén,
vién nén bao dudng, vién bao dudng, vién nang gelatin cting va mém, dung dich,
nhil twong hoic huyén phu), qua dudng mii (ching han & dang thudc phun trong
miii), qua truc trang (ching han & dang vién dan) hoic khu tri qua dudng mét
(ching han & dang dung dich, thubc m&, gel hoic vét dwa vao bing polyme tan
dugc trong nudc). Tuy nhién, viéc ding cling c6 thé duge tic dong ngoai dudmg
tiéu hda, nhu trong co, trong tinh mach, hodc trong mét (chéng han & dang dung

dich thubc tiém vé tring).

Céc hop chét ¢ cong thire (I) va cac mudi dugc dung ctia chiing c6 thé duoc
xu ly voi céac td duge v co hodc hitu co, khong c6 tac dung duogc ly dé san xuét
vién nén, vién nén bao duodng, vién bao duong, vién nang gelatin cirng, dung dich
thudc tiém hodc ché phém dung tai chd. lactoza, tinh bot ngd hodc cac dan xuét cia
nd, bot talc, axit stearic hodc cac mudi cia nd v.v. c6 thé duogce sir dung, vi dy, nhu

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

Céc ta dugc thich hop cho vién nang gelatin mém, vi du 13, dau thuc vat, sép,

chét béo, chét ban ran va rugu polyhydric long, v.v..
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Cac ta dugc thich hgp d€ san xuat dung dich va sir6 vi du 1a, nude, cac rugu

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

Céc ta dugc thich hgp cho dung dich tiém vi du 1, nudc, cac rugu, cac rugu

polyhydric, glyxerol, diu thuc vat, v.v.

Céc ta duge thich hop cho vién dan vi du 13, ddu tu nhién hodc hoéa rén, sap,

chét béo, ruou polyhydric ban rén hoic long, v.v..

Céc ta duge thich hop cho ché phim khu tri ding cho mét vi du 13 nudc,

xyclodextrin, manitol hodc cac chét mang va cac ta dugc khac da biét trong linh vuec.

Ngoai ra, cac ché phim dugc c6 thé chira cic chét bao quéan, cac chit hoa tan,
cc chét lam tang do nhdt, cac chit 1am 8n dinh, chét tao 4m, chit nhii tuong, cac
chét tao ngot, cac chit mau, cac chit tao mui, mudi d& lam thay ddi ap suét thim
thiu, dung dich dém, chit che mui hodc chit chéng oxy héa. Chiing ciing c6 thé

chira céc chat ¢ gia tri tri li¢u khéc.

Lidu c6 thé thay dbi trong khoang rong va tt nhién, s& phil hop véi timg yéu
cdu trong timg trudng hop cu thé. Nhin chung, trong trudng hop ding qua dudng
miéng, lidu 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 (chéng han khoang 300 mg
cho mét ngudi), t6t hon 1a dugc chia thanh 1 dén 3 lidu riéng, ma c6 thé bao gdm, vi
du cac luong gidng nhau, 13 thich hop. Trong trudng hop ding khu trt, ché phdm
nay c6 thé chira 0,001% dén 15% trong lugng cta thube va liéu can thiét, ma c6 thé
nam trong khoang tir 0,001 dén 25 mg co thé duge st dung mdt lidu trong mdt ngay
hodc trong mét tudn, hodc nhidu lidu (2 dén 4) trong mot ngay, hoic nhiéu liéu
trong mot tudn. Tuy nhién, s& 13 13 rang ring gi6i han trén hodc dudi duoc dua ra &
day c6 th vuot qua gioi han khi giéi han nay duoc thé hién dugc chi 5.

Sang ché dugc minh hoa sau ddy bang cac vi du thuc hién, khong lam gi6i
han pham vi sdng ché.

Trong trudng hop cac vi du didu ché thu dugc dudi dang hdn hop clia cac
chét ddng phan d6i anh, cac chit ddng phan dbi anh tinh khiét c6 thé thu duoc bing
cac phuong phép duge mé ta & ddy hodc bang cac phuong phap di dugc chuyén gia

trong linh vuc biét, vi du nhu séc ky hoic két tinh khéng ddi xtmg.
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Vi du thye hién sing ché

Tat ca cac vi du va céc hop chat trung gian dugc di€u ché trong moéi truong

nito néu khéng dugc quy dinh khéc.

Céc chir viét tit: aq. = chira nude; CAS-RN = S§ ding ky dich vu céc tom tht
hoa hoc (Chemical Abstracts Service Registry Number); HPLC = séic ky 1ong cao
ap; MS = phd khéi; sat. = bdo hoa
Vidul

5-((3a8S,6a8S)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoy1)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit

O

o‘lfi:r,l
[1)
H zN’Su \N / N \‘H
o
H\AN [ )©
p
N\_-N

B& sung 4-metylmorpholin (48,3 mg, 477 pmol), axit 6-sulfamoyInicotinic
(20,3 mg, 95,5 umol) va O-(7-azabenzotriazol-1-yl)-N,N,N’ N’-tetrametyluroni
hexaflo-phosphat (39,9 mg, 105 pmol) vao dung dich cua (5-xyclopropyl-6-
(tetrahydro-2H-pyran-4-yloxy)pyridin-3-yl)((3aS,6aS)-hexahydropyrolo[3,4-c]
pyrol-2(1H)-yl)metanon hydroclorua (Hop chét trung gian 1; 40 mg, 95,5 pmol)
trong N,N-dimetylformamit (3 mL) & nhiét d6 trong phong, sau d6 sau 16 gi®, hdn
hop phéan tng nay dugc phén cach gitta dung dich amoni clorua chira nuéc bdo hoa
va etyl axetat. Lop hitu co dwoc rira bing nudc mudi, duoc 1am khod bang magie
sulfat, dugc loc va duge 1am bay hoi. Sic ky (silica gel, gradien diclometan véi
diclometan/metanol/dung dich amoni 25% chita nudc theo ty 1€ 90:10:0,25) dé tao
ra hop chdt néu & d&& muc nay (47 mg, 91%). Chéit rin mau trang, MS: 542,2
(M+H)",

Céc vi du sau dugc didu ché theo vi du 1, thay (5-xyclopropyl-6-(tetrahydro-
2H-pyran-4-yloxy)pyridin-3-yl)((3aS,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)metanon hydroclorua bang amin thich hop va axit 6-sulfamoylnicotinic bang axit

carboxylic thich hop.
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Viduy Tén hop chét Amin / Axit carboxylic | MS, m/e
6-((3aR,6aR)-5-(5-xyclopropyl-6- (-xyclopropy!-6-
(tetrahydro-2H-pyran-4- (tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)octahydropyrolo|[3,4- yloxy)pyridin-3-
c]pyrol-2-cacbonyl)pyridin-3- yD(3aS,6a5)- 5422
1.01 sulfonamit hexahydropyrolo[3,4- M
o c]pyrol-2(1H)-
O N : l\% “s\(“”’ yl)metar’lonhydroclorua
© H (Hop chat trung gian 1) /
axit 5-sulfamoylpicolinic
4-((3aS,6aS)-5-(5-xyclopropyl-6- (5-xyclopropyl-6-
(tetrahydro-2H-pyran-4- (tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)octahydropyrolo[3,4- yloxy)pyridin-3-
c]pyrol-2- yD((3a8,6aS)- 5412
1.02 cacbonyl)benzensulfonamit hexahydropyrolo[3,4- (M+I’-I)+
c]pyrol-2(1H)-yl)metanon
zN'\ % hydroclorua (Hop chit trung
O gian 1) /axit 4-
sulfamoylbenzoic
5-((3aR,6aR)-5-(2-xyclopropyl-6-
(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
) ((tetrahydro-2H-pyran-4-
yl)metoxy)iso-
L yl)metoxy)pyridin-4-
nicotinoyl)octahydropyrolo[3,4-
. yD((3a8,6aS)-
c]pyrol-2-cacbonyl)pyridin-2-
i hexahydropyrolo[3,4- 556,2
1.03 sulfonamit .
o c]pyrol-2(1H)-yl)metanon | (M+H)
0 ‘ .
S S hydroclorua (Hop chat trung
HN-$Y /' N/ n
0 % 0 gian 1.1) / axit 6-sulfamoyl-
HoAN oy nicotinic (CAS-RN 285135-
° 56-0)
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
4-((3aR,6aR)-5-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4- (2-xyclopropyl-6-
yD)metoxy)iso- ((tetrahydro-2H-pyran-4-
nicotinoyl)octahydropyrolo[3,4- yhmetoxy)pyridin-4-
c]pyrol-2-cacbonyl)-2- yD((3aS,6aS)-
Lod flobenzensulfonamit hexahydropyrolo [3,4- 573,2
o c]pyrol-2(1H)-yl)metanon | (M+H)"
hydroclorua (Hgp chat trung
gian 1.1) / axit 3-flo-4-
,ﬁ; sulfamoylbenzoic (CAS-RN
Véﬁ( d Foun, 244606-37-9)
2-clo-4-((3aR,6aR)-5-(2-xyclopropyl- (2-xyclopropyl-6-
6-((tetrahydro-2H-pyran-4- ((tetrahydro-2H-pyran-4-
yl)metoxy)iso- yl)metoxy)pyridin-4-
nicotinoyl)octahydropyrolo[3,4- y1)((3aS,6aS)-
c]pyrol-2-cacbonyl)benzensulfonamit hexahydropyrolo[3,4- 589,1
103 ° c]pyrol-2(1H)-yl)metanon | (M+H)"

m&*@xw

hydroclorua (Hop chét trung
gian 1.1) / axit 3-clo-4-
sulfamoylbenzoic (CAS-RN
34263-53-1)
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Viduy Tén hop chit Amin / Axit carboxylic | MS, m/e
4-((3aR,6aR)-5-(2-xyclopropyl-6-
: (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
((tetrahydro-2H-pyran-4-
yl)metoxy)iso- o
yl)metoxy)pyridin-4-
nicotinoyl)octahydropyrolo[3,4-
y1)((3a8S,6aS)-
c]pyrol-2-cacbonyl)-3-
hexahydropyrolo [3,4- 573,3
1.06 flobenzensulfonamit .
c]pyrol-2(1H)-yl)metanon | (M+H)
)
Q o f hydroclorua (Hop chét trung
o H&NL@”’LN H, gian 1.1) / axit 2-flo-4-
NT) N “H sulfamoylbenzoic (CAS-RN
Y
0 714968-42-0)
benzo[d][1,2,3]triazol-5- ((tetrahydro-2H-pyran-4-
cacbonyl)octahydropyrolo[3,4- yl)metoxy)pyridin-4-
dJazepin-6(7H)-yl)(2-xyclopropyl-6- y1)((3aR,8aS)-
((tetrahydro-2H-pyran-4- octahydropyrolo [3,4- 5453
1.07 yl)metoxy)pyridin-4-yl)metanon d]azepin-6(7H)-yl)metanon (M+IiI) .
o) ° hydroclorua (Hop chét trung
/Q/‘(N H gian 1.2) / axit 1H-
HN 2 o
N=N % benzo[d]-[1,2,3]triazol-5-
N N /N carboxylic (CAS-RN

23814-12-2)

-56-




23941

Vidu Tén hop chét Amin / Axit carboxylic | MS, m/e
4-((3a8S,6a8)-5-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4- ((tetrahydro-2H-pyran-4-
yl)metoxy)iso- yl)metoxy)pyridin-4-
nicotinoyl)octahydropyrolo[3,4- yD)((3aS,6a8)-
c]pyrol-2-cacbonyl)benzensulfonamit |  hexahydropyrolo[3,4- 555,3
108 o o | c]pyrol-2(1H)-yl)metanon | (M+H)"
HoN ?‘\\,OJN K o§/> hydroclorua (Hop chit trung
I% = gian 1.1) / axit 4-
J % sulfamoylbenzoic (CAS-RN
138-41-0)
4-((3aR,8aS)-6-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4- ((tetrahydro-2H-pyran-4-
yl)metoxy)iso- yl)metoxy)pyridin-4-
nicotinoyl)decahydropyrolo[3,4- yD((3aR,8aS)-
109 d]azepin-2-cacbonyl)benzensulfonamit|  octahydropyrolo[3,4- 583,4
dJazepin-6(7H)-yl)metanon | (M+H)"

hydroclorua (Hop chét trung
gian 1.2) / axit 4-
sulfamoylbenzoic (CAS-RN
138-41-0)
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Vidu Tén hop cht Amin / Axit carboxylic | MS, m/e
((3aR,8aS)-6-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4- ((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)- yDmetoxy)pyridin-4-
octahydropyrolo[3,4-d]azepin-2(1H)- yD((3aR,8a8)-
y1)(4,5,6,7-tetrahydro-1H- octahydropyrolof3,4-
1.10 | benzo[d][1,2,3]triazol-5-yl)metanon d]azepin-6(7H)-yl)metanon | - 549,4
hydroclorua (Hop chét trung| (M+H)"
I X gian 1.2) / axit 4,5,6,7-
Q/\' H tetrahydro-1H-
benzo[d][1,2,3]triazol-5-
carboxylic (CAS-RN
° 33062-47-4)
((3a8,6aS)-5-(1H- (5-xyclopropyl-6-
benzo[d][1,2,3]triazol-5- ((tetrahydro-2H-pyran-4-
cacbonyl)hexahydropyrolo[3,4- yDmetoxy)pyridin-3-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6- yD((3a8,6a8)-
L11 ((tetrahydro-2H-pyran-4- hexahydropyrolo[3,4- 5174
c]pyrol-2(1H)-yl)metanon | (M-+H)"

yl)metoxy)pyridin-3-yl)metanon

&' &0

hydroclorua (Hop chét trung

gian 14) / axit 1H-benzo[d]-

[1,2,3]triazol-5-carboxylic
(CAS-RN 23814-12-2)
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Vidu Tén hop chét Amin / Axit carboxylic | MS, m/e
(5-xyclopropyl-6-
((3aS,6a8)-5-(5-xyclopropyl-6-((tetra- | (tetrahydro-2H-pyran-4-
hydro-2H-pyran-4- yD)metoxy)pyridin-3-
yl)metoxy)nicotinoyl)- yD((3a8,6a8)-
hexahydropyrolo|[3,4-c]pyrol-2(1H)- hexahydropyrolo(3,4-
L1 yI)((R)-4,5,6,7-tetrahydro-1H- c]pyrol-2(1H)-yl)metanon 521,4
benzo[d][1,2,3]triazol-5-yl)metanon |Pydroclorua (Hop chat trung| (M+H)"
o gian 14) / axit (R)-4,5,6,7-
O/\O/?)Lh% N\=NNH tetrahydro-1H-
° W N.Yé/ benzo[d][1,2,3]triazol-5-
° carboxylic (Hop chit trung
gian 4)
1-((3a8,6aS)-5-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4- ((tetrahydro-2H-pyran-4-
yDmetoxy)iso- yl)metoxy)pyridin-4-
nicotinoyl)hexahydropyrolo|3,4- y1)((3aS,6aS)-
c]pyrol-2(1H)-yl)-3-(1H-1,2,3-triazol- hexahydropyrolo[3,4-
1.13 S-yDpropan-1-on ¢]pyrol-2(1H)-yl)metanon 495,4
° hydroclorua (Hop chit trung (M+H)'
SJ gian 1.1)/
i o)
WLN H axit 3-(1H-1,2,3-triazol-5-
N\‘N,NH %W/@% yl)propanoic (CAS-RN
" 0 1225439-19-9)
((3aR,8aS)-2-(1H- [(3aS,8aR)-
benzo[d][1,2,3]triazol-5- 2,3,3a,4,5,7,8,8a- 5443
1.14 cacbonyl)octahydropyrolo[3,4- octahydro-1H-pyrolo[3,4- M)

d]azepin-6(2H)-yl)(3-xyclopropyl-5-
((tetrahydro-2H-pyran-4-

d]azepin-6-yl]-[3-
xyclopropyl-5-(oxan-4-
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Vidu Tén hop chit Amin / Axit carboxylic | MS, m/e
yl)metoxy)phenyl)metanon ylmetoxy)phenyl|metanon
o o (Hop chit trung gian 16) /
O\/o N H N=N‘NH .
Q, \(@x axit 1H-benzo[d]-
the i [1,2,3]triazol-5-carboxylic
(CAS-RN 23814-12-2)
[(3aS,8aR)-
1-((3aR,8a8)-6-(3-xyclopropyl-5- 2,3,3a,4,5,7,8,8a-
((tetrahydro-2H-pyran-4- octahydro-1H-pyrolo[3,4-
yD)metoxy)benzoyl)octahydropyrolo[ d]azepin-6-yl]-[3-
3,4-dJazepin-2(1H)-y)-3-(1H-1,2,3- | xyclopropyl-5-(oxan-4- 5223
L15 triazol-4-yl)propan-1-on ylmetoxy)phenyl|metanon (M+H)"
0 0 (Hop chit trung gian 16) /
O\/O N a\H H
C\/>\L W[N\N axit 3-(1H-1,2,3-triazol-5-
; N
g o yl)propanoic (CAS-RN
1225439-19-9)
[(3a8S,6aS)-2,3,3a,4,6,6a-
((3aS,6a8)-5-(3-xyclopropyl-5- hexahydro-1H-pyrolo|[3,4-
((tetrahydro-2H-pyran-4- clpyrol-5-yl]-{3-
yl)metoxy)benzoyl)hexahydropyrolo[ xyclopropyl-5-(oxan-4-
3 4-clpyrol-2(1H)-yl)((R)-4,5,6,7- ylmetoxy,l)phenyl]metanon
1.16 tetrahydro-1H-benzo[d][1,2,3]triazol- (Hop chat trung gian 16.1) | - 520,3
5-yl)metanon / (M+H)"

(o) 0 )
N=N
[0} H \
o Y
N N
H ]
(o]

axit (R)-4,5,6,7-
tetrahydro-1H-
benzo[d][1,2,3]triazol-5-
carboxylic (Hop chét trung
gian 4)
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Viduy Tén hop chét Amin / Axit carboxylic | MS, m/e
4-((3a8,6aS)-5-(3-xyclopropyl-5-
((tetrahydro-2H-pyran-4- [(3a8,628)-2.3,3a,4,6,6a-
yl)metoxy)benzoyl)octahydropyrolo hexahydro-1H-pyrolo[3,4-
[3,4-c]pyrol-2- c]pyrol-5-y1]-[3-
cacbonyl)benzensulfonamit xyclopropyl-5-(oxan-4- 554.3
117 | ylmetoxy)phenyl] metanon ’
2 . M+H)"
L o o (Hop chat trung gian 16.1)
N H /
Ly A8
WO\ N )/Q/S\’( Nz | axit 4-sulfamoylbenzoic
(o]
0 (CAS-RN 138-41-0)
4-((3aR,6aR)-5-(3-xyclopropyl-5-
[(3aS,6aS)-2,3,3a,4,6,6a-
((tetrahydro-2H-pyran-4-
hexahydro-1H-pyrolo[3,4-
yl)metoxy)benzoyl)octahydropyrolo[
c]pyrol-5-yl1]-[3-
3,4-c]pyrol-2-cacbonyl)-3-
flob " i xyclopropyl-5-(oxan-4- -
obenzensulfonami ,
1.18 ylmetoxy)phenyljmetanon M
, +
(Hop chat trung gian 16.1)
0
H
OO/\O &N [ [axit 2-flo-4-
N
3 H .0 | sulfamoylbenzoic (CAS-
K
0" NR; RN 714968-42-0)
(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
5-((3aR,8aS)-6-(2-xyclopropyl-6- o
yl)metoxy) pyridin-4-
((tetrahydro-2H-pyran-4-yl)metoxy)-
1.19 | isonicotinoyl)decahydropyrolo[3,4 y(3aR,8a5)- -
: isonicotinoyl)decahydropyrolo[3,4-
Y yeropy octahydropyrolo[3,4- (M+H)"

d]azepin-2-cacbonyl)-1H-
benzo[d]imidazol-2(3H)-on

dJazepin-6(7H)-
yl)metanon hydroclorua

(Hop chit trung gian 1.2) /
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Vidu

Tén hop chit

o gj
H o
N S NN
>/,o . z |N
0 H N N
o

yl)metanon hydroclorua

(Hop chét trung gian 1.2) /
axit 3-(2-oxo-3H-1,3-
oxazol-5-yl)propanoic

(CAS-RN 1520136-12-2)

Amin / Axit carboxylic | MS, m/e
0 axit 2-oxo-1,3-
(/P dihydrobenzimidazol-5-
0
ng/“\N H o carboxylic (CAS-RN
0 S
= % Y@% 23814-14-4)
H H‘ N A
0
6-((3aR,8aS)-6-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-yl)metoxy)- ((tetrahydro-2H-pyran-4-
isonicotinoyl)decahydropyrolo[3,4- yDmetoxy) pyridin-4-
d]azepin-2-cacbonyl)-1-metyl-1H- yD((3aR,8aS)-
benzo[d]imidazol-2(3H)-on octahydropyrolo[3,4- 574.3
1.20 d]azepin-6(7H)- ’
] lazepin-6(7H) (M
/ yl)metanon hydroclorua
AN H \N\(o (Hop chét trung gian 1.2) /
° SN 7,/O/NH axit 3-metyl-2-oxo-1H-
</§ Y/ benZimidazol-S-carboxylic
© (CAS-RN 863564-77-6)
\ 2-xyclopropyl-6-
5-(3-((3aR, 8aS)-6-(2-xyclopropyl-6- (2-xyclopropy
((tetrahydro-2H-pyran-4-
((tetrahydro-2H-pyran-4-yl)metoxy)-
L yl)metoxy)pyridin-4-
isonicotinoyl)octahydropyrolo|[3,4-
. yD((3aR,8aS)-
d]azepin-2(1H)-yl)-3-
octahydropyrolo[3,4-
oxopropyl)oxazol-2(3H)-on 539,3
1.21 d]azepin-6(7H)- N
° (M+H)
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Viduy Tén hop chét Amin / Axit carboxylic | MS, m/e
5-(3-((3aR,8aS)-6-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-yl)metoxy)- | ((tetrahydro-2H-pyran-4-

isonicotinoyl)octahydropyrolo[3,4- yl)metoxy)pyridin-4-
d]azepin-2(1H)-yl)-3- yl)((3aR,8aS)-
oxopropyl)thiazol-2(3H)-on octahydropyrolo[3,4- 5554
1.22 o d]azepin-6(7H)- ’
|azepin-6(7H) (M
o yl)metanon hydroclorua
WL H o (Hop chét trung gian 1.2) /
HN S NTNE
hs % @ axit 3-(2-0x0-3H-1,3-
0 H N XN
I thiazol-5-yl)propanoic
(CAS-RN 1553678-73-1)
1-((3aR,8aS)-6-(2-xyclopropyl-6- (2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-yl)metoxy)- | ((tetrahydro-2H-pyran-4-
isonicotinoyl)octahydropyrolo[3,4- yDmetoxy)pyridin-4-
dJazepin-2(1H)-yl)-3-(3- yl)((3aR,8aS)-
hydroxyisoxazol-5-yl)propan-1-on octahydropyrolo[3,4- 539.3
1.23 o dJazepin-6(7H)- ’
pin-6(7H) (M+H)"
yl)metanon hydroclorua
0
Ho\@/\/U\N 5 0 (Hop chat trung gian 1.2) /
N-O %\”/@% axit 3-(3-hydroxy-1,2-
H N N
4 oxazol-5-yl)propanoic
(CAS-RN 75989-19-4)
Vidu?2

4-((3aR,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)

octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit

-63-




N C\
o o
B sung 4-metylmorpholin (45,7 mg, 452 pmol), axit 5-xyclopropyl-6-
(tetrahydro-2H-pyran-4-yloxy)nicotinic (Hop chét trung gian 6.1; 28,7 mg, 90,4
pmol) va O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tétrametyluroni hexaflo-phosphat
(37,8 mg, 99,5 pmol) vao dung dich cua 4-((3aR,6aS)-octahydropyrolo[3,4-c]pyrol-
2-cacbonyl)benzensulfonamit hydroclorua (Hop chit trung gian 2; 30 mg, 90,4
pmol) trong N,N-dimetylformamit (3 mL) & nhiét d§ trong phong, sau d6 sau 16 gio,
h&n hgp phan ting niy duoc phan céch giita dung dich amoni clorua chita nuéc bio
hoa va etyl axetat. Lép hitu co dugc rira bang nuée mudi, dwoc 1am kho bing magie
sulfat, dugc loc va dugc lam bay hoi. Séic ky (silica gel, gradien diclometan vai
diclometan/metanol/dung dich amoni 25% chira nudc theo ty 1€ 90:10:0,25) dé tao
ra hop chit néu & d&& muc ndy (39 mg, 76%). Chét rén mau tring, MS: 541,3
(M+H)",

Cac vi du sau dugc diéu ché theo vi du 2, thay 4-((3aR,6aS)-
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit hydroclorua bing amin
thich hop va axit 5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinic bing axit
carboxylic thich hop.

Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
((3a8S,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yD)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo|3,4-
2(1H)-yl)(2-xyclopropyl-6- c]pyrol-2(1H)-yl)metanon
((tetrahydro-2H-pyran-4- hydroclorua (Hop chét trung
yl)metoxy)pyridin-4- gian 2.2) / axit 2- 517.4
2.01 yl)metanon xyclopropyl-6-((tetrahydro- (MAD
o] 2H-pyran-4-
7 5/7 yl)metoxy)isonicotinic (Hop
HN/Q/« b% o] chét trung gian 5)
N=N HO\_N ~ N
G/
o
((3a8,6aS)-5-(3-xyclopropyl-4- ((3aR,6aR)-
(tetrahydrofuran-3- hexahydropyrolo[3,4-
yloxy)benzoyl)hexahydropyrolo[3,4- c]pyrol-2(1H)-y)((R)-
c]pyrol-2(1H)-yl)((R)-4,5,6,7- 4,5,6,7-tetrahydro-1H-
tetrahydro-1H-benzo[d][1,2,3]triazol-5- | benzo[d][1,2,3]triazol-5- 492.3
2.02 yl)metanon yl)metanon hydroclorua (M

(0]
Q)l\ H
N% i
AN N p
H N\N— N H o
- )

(Hop chét trung gian 2.1) /
axit 3-xyclopropyl-4-
(tetrahydrofuran-3-
yloxy)benzoic (Hop chét
trung gian 9)
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Viduy Tén hop chit Amin / Axit carboxylic MS, m/e
((3aR,6aR)-5-(1H- (1H-benzo[d][1,2,3 ]triazol-
benzo[d][1,2,3]triazol-5- 5-yD((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo|[3,4-
2(1H)-yl)(3-xyclopropyl-4-(tetrahydro- | c]pyrol-2(1H)-yl)metanon
furan-3- hydroclorua (Hop chét trung 488.3
2.03 yloxy)phenyl)metanon gian 2.2) / axit 3- (M-+H)*
o xyclopropyl-4-
Q)LN N o (tetrahydrofuran-3-
HN \H%L Q yloxy)benzoic (Hop chét
N=N o trung gian 9)
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1 ,2,3]tria201-5- 5-yD((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(5-xyclopropyl-6-(tetrahydro- | c]pyrol-2(1H)-yl)metanon
2H-pyran-4-ylamino)pyridin-3- hydroclorua (Hop chét trung 502,3
2.04 yl)metanon gian 2.2) / axit 5- (M+H)*

(o]
N H H
B
HN H N _N (o]
=N
N (o]

xyclopropyl-6-(tetrahydro-
2H-pyran-4-
ylamino)nicotinic (Hop chét

trung gian 7)
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Vidu Tén hop chat Amin / Axit carboxylic MS, m/e
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yl)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(5-xyclopropyl-6- c]pyrol-2(1H)-yl)metanon
(tetrahydrofuran-3-yloxy)pyridin-3- | hydroclorua (Hop chét trung 4892
2.05 yl)metanon gian 2.2) / axit 5- (M+H)"
o xyclopropyl-6-
@/U\N N O (tetrahydrofuran-3-
HN \H%h | _N \E} yloxy)nicotinic (Hop chét
N=N o trung gian 6)
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yl)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-y)(5-xyclopropyl-6-(tetrahydro- | c]pyrol-2(1H)-yl)metanon
2H-pyran-3-yloxy)pyridin-3- hydroclorua (Hop chét trung 503,3
2.06 yl)metanon gian 2.2) / axit 5- (M+H)*

(¢]
N=N
C/\L N/l N H NH
(o) N 3 N
H
o

xyclopropyl-6-(tetrahydro-
2H-pyran-3-yloxy)nicotinic
(Hop chét trung gian 6.2)
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yl)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(5-xyclopropyl-6-(tetrahydro- | c]pyrol-2(1H)-yl)metanon
2H-pyran-4-yloxy)pyridin-3- hydroclorua (Hop chat trung 503,3
2.07 yl)metanon gian 2.2) / axit 5- (M+H)*
o xyclopropyl-6-(tetrahydro-
Q/ILN N O 2H-pyran-4-yloxy)nicotinic
HN ‘H%L | ZN \G (Hop chét trung gian 6.1)
N=N o
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yD((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(6-(oxetan-3-yloxy)-5- c]pyrol-2(1H)-yl)metanon
(triflometyl)pyridin-3- hydroclorua (Hop chét trung 503,2
208 yl)metanon gian 2.2) / axit 6-(oxetan-3- | (M+H)"
o i F i yloxy)-5-
N o (triflometyl)nicotinic (Hop
N 7
HN\J?)L ‘H%k | _N t\o chat trung gian 8)
(o)
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
((3aS,6aS)-5-(5-xyclopropyl-6- ((3aR,6aR)-
(tetrahydro-2H-pyran-4- hexahydropyrolo[3,4-
yloxy)nicotinoyl)hexahydropyrolo[3,4- c]pyrol-2(1H)-yD)((R)-
c]pyrol-2(1H)-y1)((R)-4,5,6,7- 4,5,6,7-tetrahydro-1H-
tetrahydro-1H-benzo[d][1,2,3]triazol-5- | benzo[d][1,2,3]triazol-5-
2.09 yl)metanon yl)meta’non hydroclorua (;/IO:;) N
o (Hop chat trung gian 2.1) /
Q)I\N & PN axit 5-xyclopropyl-6-
HN _\N \H%L N IN \Q) (tetrahydro-2H-pyran-4-
- 0 yloxy)nicotinic (Hop chit
trung gian 6.1)
((3aS,6aS)-5-(2-xyclopropyl-6- ((3aR,6aR)-
((tetrahydro-2H-pyran-4- hexahydropyrolo[3,4-
yl)metoxy)isonicotinoyl)- c]pyrol-2(1H)-yl)((R)-
hexahydropyrolo[3,4-c]pyrol-2(1H)- 4,5,6,7-tetrahydro-1H-
yD((R)-4,5,6,7-tetrahydro-1H- benzo[d][1,2,3]triazol-5-
benzo[d][1,2,3]triazol-5- yl)metanon hydroclorua 521,3
2.10 yl)metanon (Hop chét trung gian 2.1) / (M-+H)"
o axit 2-xyclopropyl-6-
J N\ N H ((tetrahydro-2H-pyran-4-

yl)metoxy)isonicotinic (Hop

chét trung gian 5)
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Vidu Tén hop chat Amin / Axit carboxylic MS, m/e
((3a8S,6aS)-5-(5-xyclopropyl-6- ((3aR,6aR)-
(tetrahydro-2H-pyran-4- hexahydropyrolo[3,4-
ylamino)nicotinoyl)hexahydropyrolo[3, c]pyrol-2(1H)-yl)((R)-
4-c]pyrol-2(1H)-yl)((R)-4,5,6,7- 4,5,6,7-tetrahydro-1H-
tetrahydro-1H-benzo[d][1,2,3]triazol-5- | benzo[d][1,2,3]triazol-5- 5063
2.11 )metanon D)metanon hydroclorua ’
yD) yD) non hy (M
0I (Hop chat trung gian 2.1) /
H H .
Q)\ % 2 N axit 5-xyclopropyl-6-
HN\N_\N HONAN AN \O (tetrahydro-2H-pyran-4-
0 ylamino)nicotinic (Hop chit
trung gian 7)
((3aS,6aS)-5-(5-xyclopropyl-6- ((3aR,6aR)-
(tetrahydro-2H-pyran-3- hexahydropyrolo[3,4-
yloxy)nicotinoyl)hexahydropyrolo[3,4- c]pyrol-2(1H)-yD((R)-
c]pyrol-2(1H)-yl)((R)-4,5,6,7- 4,5,6,7-tetrahydro-1H-
tetrahydro-1H-benzo[d][1,2,3]triazol-5- | benzo[d][1,2,3]triazol-5- 5073
2.12 )metanon )metanon hydroclorua ’
yD) yD) non hy M
0| (Hop chat trung gian 2.1) /
Q)\% N o\(j axit 5-xyclopropyl-6-
HN\N_\N AN N (tetrahydro-2H-pyran-3-
- 0

yloxy)nicotinic (Hop chét
trung gian 6.2)
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Vi du Tén hop chét Amin / Axit carboxylic | MS, m/e
6-((3aR,6aR)-5-(5-xyclopropyl-6- 6-((3aR,6aR)-
(tetrahydro-2H-pyran-3- octahydropyrolo[3,4-
yloxy)nicotinoyl)octahydropyrolo[3,4- | c]pyrol-2-cacbonyl)pyridin-
c]pyrol-2-cacbonyl)pyridin-3- 3-sulfonamit hydroclorua
2.13 sulfonamit (Hop chét trung gian 2.3) / 3422
0 axit 5-xyclopropyl-6- (M+H)'
]l :N % 2 0 (tetrahydro-2H-pyran-3-
HaN"S WO SN o yloxy)nicotinic (Hop chét
° trung gian 6.2)
6-((3aR,6aR)-5-(2-xyclopropyl-6- 6-((3aR,6aR)-
((tetrahydro-2H-pyran-4-yl)metoxy)iso- octahydropyrolo[3,4-
nicotinoyl)octahydropyrolo[3,4- c]pyrol-2-cacbonyl)pyridin-
c]pyrol-2-cacbonyl)pyridin-3- 3-sulfonamit hydroclorua
sulfonamit (Hop chét trung gian 2.3) /
2.14 0 o axit 2-xyclopropyl-6- 5562
M+H)"

Yau
HN=37 N\ =N %

(o] B
H\_N

(o)

0
N
N\ /

((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinic (Hop
chét trung gian 5)
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
((3aS,6aS)-5-(1H- (1H-benzol[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yD)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(2-xyclopropyl-6- c]pyrol-2(1H)-yl)metanon
((tetrahydro-2H-pyran-3- dihydroclorua (Hop chét
yl)metoxy)pyridin-4-yl)metanon trung gian 2.2) / axit 2- 517,3
2.15 o o xyclopropyl-6-((tetrahydro- (M+H)
A /Q//(N e 9 | 21-.I-p}‘/re'1n-3-yl)met,0xy)
N=y % o isonicotinic (Hop chat trung
HOAN \/ N gian 5.1)
o
((3aS,6aS)-5-(2-xyclopropyl-6- ((3aR,6aR)-
((tetrahydro-2H-pyran-3- hexahydropyrolo[3,4-
yl)metoxy)isonicotinoyl)- c]pyrol-2(1H)-y)((R)-
hexahydropyrolo[3,4-c]pyrol-2(1H)- 4,5,6,7-tetrahydro-1H-
y)((R)-4,5,6,7-tetrahydro-1H- benzo[d][1,2,3]triazol-5-
benzo[d][1,2,3]triazol-5- yl)metanon hydroclorua 51,4
2.16 yl)metanon (Hop chit trung gian 2.1) / (M+H)"
0 axit 2-xyclopropyl-6-
ﬁ@/m,‘ H N=N ((tetrahydro-2H-pyran-3-
0/ ‘H\/zfrh Yé/" H yl)metoxy)isonicotinic (Hgp
6 chat trung gian 5.1)
s
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
6-((3aR,6aR)-5-(2-xyclopropyl-6- 6-((3aR,6aR)-
((tetrahydro-2H-pyran-3-yl)metoxy)iso- octahydropyrolo|[3,4-
nicotinoyl)octahydropyrolo|[3,4- c]pyrol-2-cacbonyl)pyridin-
c]pyrol-2-cacbonyl)pyridin-3- 3-sulfonamit hydroclorua
sulfonamit (Hop chét trung gian 2.3) / 5563
2.17 o M o axit 2-xyclopropyl-6- (MHY
HN-S"N\_y N/ H ((tetrahydro-2H-pyran-3-
© % _ ON yl)meto’xy)isonicotinic (Hop
N\ chat trung gian 5.1)
0
((3as,6aS)-5-((1H- 5-(((3aR,6aR)-
benzo[d][1,2,3]triazol-5- hexahydropyrolo|[3,4-
yDmetyl)hexahydropyrolo[3,4-c]pyrol- | c]pyrol-2(1H)-yl)metyl)-1H-
2(1H)-yD)(2-xyclopropyl-6- benzo[d][1,2,3]triazol
((tetrahydro-2H-pyran-4- hydroclorua (Hop chét trung
518 yDmetoxy)pyridin-4-yl)metanon gian 10) / axit 2- 503,4
xyclopropyl-6-((tetrahydro- | (M+H)"

2H-pyran-4-
yl)metoxy)isonicotinic (Hop
chét trung gian 5)
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Vidu Tén hop chit Amin / Axit carboxylic MS, m/e
((3a8S,6aS)-5-((1H- 5-(((3aR,6aR)-
benzo[d][1,2,3]triazol-5- hexahydropyrolo[3,4-

yl)metyl)hexahydropyrolo[3,4-c]pyrol- | c]pyrol-2(1H)-yl)metyl)-1H-
2(1H)-y)(2-xyclopropyl-6- benzo[d][1,2,3]triazol
((tetrahydro-2H-pyran-3- hydroclorua (Hop chét trung
219 yl)metoxy)pyridin-4-yl)metanon gian 10) / axit 2- 503,4
o xyclopropyl-6-((tetrahydro- (M+H)"
2H-pyran-3-
HN N7\ H e
\ % o yl)metoxy)isonicotinic (Hop
=N ,
H \ N ~ N chat trung gian 5.1)
N/
(¢}
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yD)((3aR,6aR)-
cacbonyl)hexahydropyrolo|[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(2-clo-6-((tetrahydro-2H- c]pyrol-2(1H)-yl)metanon
pyran-4-yl)metoxy)pyridin-4- dihydroclorua (Hop chét
2.20 yl)metanon trung gian 2.2) / axit 2-clo-6- S11.3
M+H)"
cl o ((tetrahydro-2H-pyran-4-
N/ N N y yl)metoxy)isonicotinic
d % Nsy (CAS-RN 1456284-71-1)
(ﬁf;_ H \_N <:§ _NH
o o
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Vidu

Tén hop chét

Amin / Axit carboxylic

MS, m/e

2.21

((3aR,8aS)-6-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)-

octahydropyrolo[3,4-d]azepin-2(1H)-
y)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-y])metanon

(o]
AN
/ N
N _ .\\H N:N\
XN _NH
(o] 3
H N

|
(o)

(o]

((3aR,8aS)-
octahydropyrolo[3,4-
dJazepin-2(1H)-y1)((R)-
4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-
yl)metanon (Hop chét trung
gian 15) / axit 2-
xyclopropyl-6-((tetrahydro-
2H-pyran-4-
yl)metoxy)isonicotinic (Hgp
chét trung gian 5)

549,3
(M+H)"

2.22

((3aR,8aS)-6-(1H-
benzo[d][1,2,3]triazol-5-
cacbonyl)octahydropyrolo[3,4-
dJazepin-2(1H)-yl)(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon

(o]
N
HN H o
N=N
H \—N ~°N
G/
(o)

(1H-benzo[d][1,2,3]triazol-
5-y1)((3aR,8aS)-
octahydropyrolo([3,4-
d]azepin-6(7H)-yl)metanon
hydroclorua (Hop chit trung
gian 2.4) / axit 2-
xyclopropyl-6-((tetrahydro-
2H-pyran-4-
yl)metoxy)isonicotinic (Hop
chét trung gian 5)

545,3
(M+H)"
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Vidy Tén hop chét Amin / Axit carboxylic MS, m/e
((3a8S,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-y1)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(2-(dimetylamino)-6- c]pyrol-2(1H)-yl)metanon
((tetrahydro-2H-pyran-4- dihydroclorua (Hop chit
223 yD)metoxy)pyridin-4-yl)metanon trung gian 2.2) / axit 2- 520,4
| o (dimetylamino)-6- (M+H)"
- T N H N=N ((tetrahydro-2H-pyran-4-
¥ 0/ ‘H:%'L 7'/©/ NH yl)metoxy)isonicotinic (Hop
(S | chat trung gian 11)
o
6-(((3a8S,6aS)-5-(2-xyclopropyl-6- 6-(((3aR,6aR)-
((tetrahydro-2H-pyran-4-yl)metoxy)iso- hexahydropyrolo|[3,4-
nicotinoyl)hexahydropyrolo[3,4- c]pyrol-2(1H)-
c]pyrol-2(1H)- yD)metyl)benzo[d]oxazol-
yDmetyl)benzo[d]oxazol-2(3H)-on 2(3H)-on hydroclorua (Hop 5193
2.24 j\ /_Co chat trung gian 12) / axit 2- (M)
HN Yo o xyclopropyl-6-((tetrahydro-
) N\ 2H-pyran-4-
Q H ‘§:—_>_<] yl)metoxy)isonicotinic (Hop
N<I>N o chét trung gian 5)
H
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Viduy Tén hop chét Amin / Axit carboxylic MS, m/e
((3aS,6aS)-5-(2-(dimetylamino)-6- ((3aR,6aR)-
((tetrahydro-2H-pyran-4-yl)metoxy)iso- hexahydropyrolo[3,4-
nicotinoyl)hexahydropyrolo[3,4- c]pyrol-2(1H)-y)((R)-
c]pyrol-2(1H)-yl)((R)-4,5,6,7- 4,5,6,7-tetrahydro-1H-
tetrahydro-1H-benzo[d][1,2,3]triazol-5- | benzo[d][1,2,3]triazol-5-
2.25 yl)metanon yl)metanon hydroclorua 5244
o o (Hop chét trung gian 2.1) / (M+H)”
4 . . .
A /\QA%_‘ op axit 2-(dimetylamino)-6-
N=N ((tetrahydro-2H-pyran-4-
WO \/ N yl)metoxy)isonicotinic (Hop
° I chit trung gian 11)
| ((3aR,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yl)((3aR,6aS)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(2-xyclopropyl-6- c]pyrol-2(1H)-yl)metanon
((tetraihydro-ZH-pyran—4- hydroclorua (Hop chét trung
296 yl)metoxy)pyridin-4-yl)metanon gian 2.5) / axit 2- 517,4
xyclopropyl-6-((tetrahydro- (M+H)"

2H-pyran-4-
yl)metoxy)isonicotinic (Hgp
chét trung gian 5)
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Vidu Tén hop chit Amin / Axit carboxylic MS, m/e
4-((3aR,6aS)-5-(2-xyclopropyl-6- 4-((3aR,6aS)-
((tetrahydro-2H-pyran-4- octahydropyrolo[3,4-
yl)metoxy)isonicotinoyl)octahydropyro c]pyrol-2-
lo[3,4-c]pyrol-2- cacbonyl)benzensulfonamit
cacbonyl)benzensulfonamit hydroclorua (Hop chat trung 555,3
2.27 o gian 2) / axit 2-xyclopropyl- M+H)"
SJ 6-((tetrahydro-2H-pyran-4-
f H yl)metoxy)isonicotinic (Hop
°“s /O)k% \bﬁ chét trung gian 5)
H Ny H X
o)
((3aR,8aS)-6-(3-xyclopropyl-5- ((3aR,8aS)-
((tetrahydro-2H-pyran-4- octahydropyrolo[3,4-
yD)metoxy)benzoyl)octahydropyrolo[3, dlazepin-2(1H)-yl)((R)-
4-d]azepin-2(1H)-yl)((R)-4,5,6,7- 4,5,6,7-tetrahydro-1H-
tetrahydro-1H-benzo[d][1,2,3]triazol-5- | benzo[d][1,2,3]triazol-5- 548.4
2.28 yl)metanon yl)metanon (Hop chét trung (M-+H)*
o gian 15) / axit 3-
O\/o N H :N‘N H xyclopropyl-5-(oxan-4-
3 NYC( ylmetoxy)benzoic (Hop chit
0 trung gian 9.1)
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Vidu Tén hop chét Amin / Axit carboxylic MS, m/e
((3aS,6aS)-5-(1H- (1H-benzo[d][1,2,3]triazol-
benzo[d][1,2,3]triazol-5- 5-yl)((3aR,6aR)-
cacbonyl)hexahydropyrolo[3,4-c]pyrol- hexahydropyrolo[3,4-
2(1H)-yl)(3-xyclopropyl-5- c]pyrol-2(1H)-yl)metanon
529 ((tetrahydro-2H-pyran-4- dihydroclorua (Hop chét 516,3
yl)metoxy)phenyl)metanon trung gian 2.2) / axit 3- M+H)"
0 xyclopropyl-5-(oxan-4-
/Q)L P% ylmetoxy)benzoic (Hop chét
HN\N=N NN o/\C trung gian 9.1)
0 )
6-((3aR,6aR)-5-(3-xyclopropyl-5- 6-((3aR,6aR)-
((tetrahydro-2H-pyran-4- octahydropyrolo[3,4-
yl)metoxy)benzoyl)octahydropyrolo[3, | c]pyrol-2-cacbonyl)pyridin-
4-c]pyrol-2-cacbonyl)pyridin-3- 3-sulfonamit hydroclorua 555.3
2.30 sulfonamit (Hop chét trung gian 2.3) / (M+H)*
axit 3-xyclopropyl-5-(oxan-
Q /CN(YL“% m/éL 4-ylmetoxy)benzoic (Hop
HN HON T °/\© chét trung gian 9.1)
Vidu3

6-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)

Bo6

octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzo[d]oxazol-2(3H)-on

4@*% o

sung 4-metylmorpholin (60,3 mg,

597 pmol),

axit 4-amino-3-

hydroxybenzoic (CAS 2374-03-0; 18,3 mg, 119 pmol) va O-(7-azabenzotriazol-1-
y1)-N,N,N’,N’-tetrametyluroni hexaflo-phosphat (45,4 mg, 119 pumol) vao dung
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dich cta (5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-yl)((3aS,6aS)-
hexahydropyrolo [3,4-c]pyrol-2(1H)-yl)metanon hydroclorua (Hop chat trung gian
1; 50 mg, 119 pmol) trong N,N-dimetylformamit (3 mL) & 0°C. Sau khi bd sung,
hdn hop phan tng duoc d& 4m dén nhiét d6 méi truong va duge khudy qua dém
trong 18 gidy, sau d6 bd sung 1,1'-cacbonyldiimidazol (42,6 mg, 262 umol), sau d6
sau 72 gid, hdn hop phan Ung nay dugce phan céach gitta dung dich amoni clorua
chira nu6e bio hoa va etyl axetat. Lép hitu co duogc rira bang nudc mudi, duge 1am
kho bang magie sulfat, duoc loc va dugc 1am bay hoi. Sic ky (silica gel, gradien
diclometan véi diclometan/metanol/dung dich amoni 25% chita nudc theo ty 1€
90:10:0,25) d& tao ra hop chét néu & d& muc nay (22 mg, 36%). Chét rin mau niu
nhat, MS: 519,3 (M+H)".

Céc vi du sau duge didu ché theo vi du 3, thay (5-xyclopropyl-6-(tetrahydro-

2H-pyran-4-yloxy)pyridin-3-yl)((3aS,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-

yl)metanon hydroclorua bang amin thich hop.

Vi

d Tén hop chét Amin MS, m/e
u

6-((3aS,6aS)-5-(2-xyclopropyl-6-

((tetrahydro-2H-pyran-4-
(2-xyclopropyl-6-

((tetrahydro-2H-pyran-4-

yl)metoxy)iso-

nicotinoyl)octahydropyrolo[3,4-
yl)metoxy)pyridin-4-

y)((3aS,6aS)- 533,3
hexahydropyrolo[3,4-c]pyrol-| (M+H)"
2(1H)-yl)metanon

c]pyrol-2-cacbonyl)benzo[d]oxazol-
3.01 2(3H)-on

(o]
(o}
Og
N-@/‘( N “H
H
H N

o

hydroclorua (Hop chét trung

OS)
=N gian 1.1)
g/
o
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Vi

. Tén hop chét Amin MS, m/e
u

6-((3aR,8aS)-6-(2-xyclopropyl-6-

((tetrahydro-2H-pyran-4-

yl)metoxy)iso- (2-xyclopropyl-6-

nicotinoyl)decahydropyrolo[3,4- ((tetrahydro-2H-pyran-4-

d]azepin-2-cacbonyl)benzo[d]oxazol- yhmetoxy)pyridin-4-

2(3H)-on yD((3aR,8aS)- 561,3

02 o octahydropyrolo [3,4- (M+H)"
o §( E d]azepin-6(7H)-yl)metanon
hydroclorua (Hop chat trung
% )/% gian 1.2)
g/
Vidu 4

6-(((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)benzo[d]oxazol-2(3H)-on

O

o)
o
H 7 3 o
N : N
N
H o}

B6 sung 4-metylmorpholin (7,7 mg, 8,4 pumol), 2-o0x0-2,3-
dihydrobenzo[d]oxazol-6-carbaldehyt (CAS-RN 54903-15-0; 14,9 mg, 91 umol),
natri triaxetoxybohydrua (21,6 mg, 99 pmol) va axit axetic (9,1 mg, 0,15 mmol) vao
dung dich cta  (5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-
y1)((3aS,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua (Hop
chét trung gian 1; 30 mg, 76 pmol) trong diclometan (1 mL). Huyén phil mau tring
dugc khudy & nhiét d6 trong phong trong 16 gid, sau d6 hdn hop phan tng nay

duoc phén cach gitta nudc d4/ dung dich natri hydrocacbonat chira nuéc bédo hoa va
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etyl axetat. L6p hitu co duge rira bang nude mudi, duoc 1am kho bing magie sulfat,
dugc loc va dugc lam bay hoi. Sic ky (silica gel, gradien diclometan véi
diclometan/metanol/dung dich amoni 25% chira nudc theo ty 1€ 90:10:0,25) dé tao
ra hop chit néu & d& muc ndy (20 mg, 52%). Chét rin mau tring, MS: 505,3
(M+H)".

Céac vi du sau duge didu ché theo vi du 4, thay 2-oxo-2,3-dihydrobenzo[d]
oxazol-6-carbaldehyt bang aldehyt thich hop.

Vi

. Tén hop chét Aldehyt MS, m/e
u

((3aS,6aS)-5-((1H-
benzo[d][1,2,3]triazol-5-
yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6- tert-butyl 5-formyl-1H-
(tetrahydro-2H-pyran-4-yloxy)pyridin-| benzo[d][1,2,3]triazol-1- 489.,4

4.01
3-yl)metanon carboxylat (CAS-RN 354587-| (M+H)"
73-8)
H
v sNene
HN\N:N H N N (o)
)
Vidu5

((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinoyl)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)(6,7-dihydro-1H-[1,2,3]triazolo[4,5-
c]pyridin-5(4H)-yl)metanon
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(o]
’ N N H N:N\
e éf "
o HMNNN
(S o

(o)

B& sung dung dich cia (3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-
4-yl)metoxy)isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-cacbonyl clorua
(Hop chét trung gian 13; 55 mg, 108 pumol) trong diclometan (2 mL) vao huyén phi
c¢6 khudy cua 4,5,6,7-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin (CAS-RN 706757-
05-3; 13,4 mg, 108 pmol) trong diclometan (2 mL) va N,N-diisopropyletylamin
(CAS-RN 7087-68-5; 27,8 mg, 215 pmol). Sau khi khudy huyén phii min nay trong
1 gio & nhiét d6 méi trudng, bd sung N,N-dimetylformamit (1,5 mL). Hon hop phan
{mg ndy dugc khudy trong 16 gid, sau d6 duoc phan céch giita hdn hop cta nudce dé
/ dung dich amoni clorua bdo hoa / diclometan. Lép hitu co dugc rira bang nudce
mubi, dugc lam kho bz‘?mg magie sulfat, dugc loc va dugc 1am bay hoi. Séc ky (silica
gel, gradien diclometan véi diclometan/metanol/dung dich amoni 25% chira nudGc
theo ty 1¢ 90:10:0,25) d& tao ra hop chit néu & dé muc nay (41 mg, 73%). Chit rén
mau tring, MS: 522,6 (M+H)".

Céc vi du sau dugc diéu ché theo vi du 5, thay (3aR,6aR)-5-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-yl)metoxy )isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-cacbonyl clorua bing carbamoyl clorua thich hop va 4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin bdng amin thich hop.

Vi

d Tén hop chit Carbamoyl clorua / Amin |MS, m/e
u

-83-




23941

Vi .
q Tén hgp chat Carbamoyl clorua/ Amin [MS, m/e
u
1-((3aR,6aR)-5-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
yl)metoxy)iso- (3aR,6aR)-5-(2-xyclopropyl-
nicotinoyl)octahydropyrolo[3,4- 6-((tetrahydro-2H-pyran-4-
c]pyrol-2-cacbonyl)piperidin-4- yl)metoxy)isonicotinoyl)hexa
501 sulfonamit hydropyrolo[3,4-c]pyrol- | 562,6

2(1H)-cacbonyl clorua (Hop |(M+H)"

[o 0 .
?é @N _( p chat trung gian 13) /
H,N- N
Y % o piperidin-4-sulfonamit (CAS-
HOAN, =N RN 878388-34-2)

N\ 4
(o)

((3aR,8aS)-6-(2-xyclopropyl-6-

((tetrahydro-2H-pyran-4- (3aR, 8aS)-6-[2-xyclopropyl-
yl)metoxy)isonicotinoyl)-

octahydropyrolo[3,4-d]azepin-2(1H)-

y1)(6,7-dihydro-1H-[1,2,3]triazolo[4,5- octahydropyrolo[3,4-

f i _ 550,3
c]pyridin-5(4H)-yl)metanon dJazepin-2-cacbonyl clorua .
(M+H)

6-(oxan-4-ylmetoxy)pyridin-
4-cacbonyl]-1,3,3a,4,5,7,8,8a-

5.02
(Hop chét trung gian 13.1) /
4,5,6,7-tetrahydro-1H-
[1,2,3]triazolo[4,5-c]pyridin

N
\
N (CAS-RN 706757-05-3)

\NH

N
N N
= ‘\‘H N=|
o Q
H N)I’N
(0]

(o]
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du

Tén hop chit

Carbamoyl clorua / Amin

MS, m/e

5.03

((3aR,8aS)-6-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)-

octahydropyrolo[3,4-d]azepin-2(1H)-

yl)(3-hydroxy-4,5-
dihydroisoxazolo[5,4-c]pyridin-6(7H)-

yl)metanon

N

0

//\ N

r X o

e e
o

o

(3aR,8aS)-6-[2-xyclopropyl-
6-(oxan-4-ylmetoxy)pyridin-
4-cacbonyl]-1,3,3a,4,5,7,8,8a-
octahydropyrolo[3,4-
dJazepin-2-cacbonyl clorua
(Hop chét trung gian 13.1) /
4,5,6,7-tetrahydro-
[1,2]oxazolo[5,4-c]pyridin-3-
ol (CAS-RN 881493-60-3)

566,3
(M+H)"

5.04

(3aR,8aS)-N-((1H-1,2,3-triazol-4-yl)-
metyl)-6-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)octa-
hydropyrolo[3,4-d]azepin-2(1H)-
carboxamit
0

0 SJ
N"N NJLN § ?
‘N]/\ H A N
H H N A
0

(3aR,8aS)-6-[2-xyclopropyl-
6-(oxan-4-ylmetoxy)pyridin-
4-cacbonyl]-1,3,3a,4,5,7,8,8a-
octahydropyrolo[3,4-
dJazepin-2-cacbonyl clorua
(Hop chét trung gian 13.1) /
1H-triazol-4-ylmetanamin
hydroclorua (CAS-RN
1009101-70-5)

524,3
(M+H)"
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Vi

d Tén hop chét Carbamoyl clorua / Amin |[MS, m/e
U

(3aR,8aS)-6-(2-xyclopropyl-6-
((tetrahydro-2H-pyran-4-
L (3aR,8aS)-6-[2-xyclopropyl-
yl)metoxy)isonicotinoyl)-N-((3-
6-(oxan-4-ylmetoxy)pyridin-
4-cacbonyl}-1,3,3a,4,5,7,8,8a-

octahydropyrolo|[3,4- 540,3

hydroxyisoxazol-5-
yDmetyl)octahydropyrolo[3,4-
5.05 d]azepin-2(1H)-carboxamit

o dJazepin-2-cacbonyl clorua |(M-+H)"

(Hop chét trung gian 13.1) /

5-(aminometyl)-1,2-oxazol-3-

“°‘<N_\o'/\” L</\:\ “J ol (CAS-RN 2763-96-4)

Vidu6

((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinoyl)
octahydropyrolo|3,4-d]azepin-2(1H)-y1)((S)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]

triazol-5-yl)metanon

Raxemic ((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)(4,5,6,7-tetrahydro-1H-

benzo[d][1,2,3]triazol-5-yl)metanon (vi du 1.10; 655 mg, 1,19 mmol) dugc tach ra
bang HPLC diéu ché sir dung cot Chiralpak AD 1am pha tinh va heptan/2-propanol
3:2 1am pha dong. Qué trinh nay 1am rira giai nhanh hon (+)-(R)-chit déng phan d6i
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anh (vi du 2.21; 69 mg, 41%), tiép theo 1am rira giai chdm hon (-)-(S)-chit ddng
phan d6i anh (vi du 6; 291 mg, 44%). Bot mau tring, MS: 549,4 (M+H)".

Vidy7

1H-Triazol-4-ylmetyl (3aS,8aR)-6-[2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-
cacbonyl]-1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-d]azepin-2-carboxylat

(o)

N 7
NNJ/\ °’(N y 5/7
H
5;Efi:3 :j ﬂ
(o}

B sung 1,1'-cacbonyldiimidazol (23,7 mg, 146 pmol) vao dung dich cua (1-
trityl-1H-1,2,3-triazol-4-yl)metanol (CAS-RN 88529-86-6; 50 mg, 146 umol) trong
axetonitril (3 mL). Khudy phan tmg ndy & nhiét 46 50°C trong 1,5 gid, sau d6 bd
sung trietylamin (74,1 mg, 732 pmol) va (2-xyclopropyl-6-((tetrahydro-2H-pyran-
4-yl)metoxy)pyridin-4-yl)((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(2H)-yl)
metanon (Hop chét trung gian 1.2; 65,7 mg, 146 pmol) va hdn hop phan tng nay
dugc gia nhiét &én hdi luu va khudy trong 48 gid. Hon hop ndy dwoc dé ngudi
xubng nhiét d6 méi trudng va bd sung axit trifloaxetic (334 mg, 2,93 mmol). Khudy
phén g ndy trong 1 gid & nhiét 40 moi truong. Hon hop phan tng nay duge lam
bay hoi ngay va phan cin dugc két hop vé6i dung dich natri hydroxit 1M chita nuée
va etyl axetat, dugc rét trén dung dich amoni clorua bdo hoa va sau d6 duoc chiét.
Lép hitu co duge rira bang nuée mudi, duge lam khoé bing magie sulfat, dwoc loc
va dugc lam bay hoi. Sic ky (silica gel, gradien diclometan véi
diclometan/metanol/dung dich amoni 25% chira nudc theo ty 18 90:10:0,25) dé tao
ra hop chit néu & dé muc ndy (35 mg, 46%). Chit rin mau tring, MS: 525,3
(M+H)",

Hop chét trung gian
Hop chét trung gian 1

(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-yl)((3aS,6aS)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua
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Bude 1: (3aR,6aR)-tert-butyl 5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)
nicotinoyl) hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

Hop chit néu & d& muc nay dugc tao ra tuong tw véi hop chét néu & vi du 2,
thay 4-((3aR,6aS)-octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit
hydroclorua bing (3aR,6aR)-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (Hop chét trung gian 3.1). Bot mau tring, MS: 458,3 (M+H)".

Budce 2: (5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-y1)((3aS,6aS)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua

Dung dich khéng mau cuia (3aR,6aR)-tert-butyl 5-(5-xyclopropyl-6-
(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (332 mg, 726 umol) trong dung dich hydro clorua (5-6 M trong 2-
propanol, 3,2 mL) dugc khudy & nhiét d6 trong phong trong 4 gidy, sau d6 hdn hop
phan mg nay dugc cb trong chan khong dé tao ra hop chit néu & dé muc nay (303

mg, dinh luogng). Bot mau tring, MS: 358,2 (M+H)".

Hop chét trung gian sau ddy dugc diéu ché theo Hop chét trung gian 1. Thay
(3aR,6aR)-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat bing amin
thich hop va axit 5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinic bing axit
carboxylic thich hop.

S6 Tén hop chét Amin / Axit carboxylic MS, m/e

(3aR,6aR)-tert-butyl
(2-xyclopropyl-6-((tetrahydro-2H-| hexahydropyrolo[3,4-c]pyrol-

pyran-4-yl)metoxy)pyridin-4- | 2(1H)-carboxylat (Hop chét trung 3792

1.1 D((3aS,6aS)- ian 3.1) / axit 2-xyclopropyl-6-
yD(( ) g ) yclopropy (M)

hexahydropyrolo[3,4-c]pyrol- ((tetrahydro-2H-pyran-4-
2(1H)-yl)metanon hydroclorua | yl)metoxy)isonicotinic (Hop chit
trung gian 5)
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S Tén hop chét Amin / Axit carboxylic MS, m/e

tert-butyl (3aS,8aR)-
(2-xyclopropyl-6-((tetrahydro-2H-| 3,3a,4,5,6,7,8,8a-octahydro-1H-
pyran-4-yl)metoxy)pyridin-4- | pyrolo[3,4-d]azepin-2-carboxylat
1.2 yD((3aR,8aS)- (CAS-RN 1251013-07-6) / axit 2-
octahydropyrolo[3,4-d]azepin- | xyclopropyl-6-((tetrahydro-2H-

400,3
(M+H)"

6(7H)-yl)metanon hydroclorua | pyran-4-yl)metoxy)isonicotinic
(Hop chét trung gian 5)

Hop chét trung gian 2

4-((3aR,6aS)-octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit

hydroclorua

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

Bb sung O-(7-azabenzotri‘azol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat (1,70 g, 4,48 mmol) vao dung dich khong mau cta (3aR,6aS)-tert-butyl
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (CAS-RN 250275-15-1; 1,00 g,
4,48 mmol), 4-metylmorpholin (1,36 g, 13,4 mmol) va axit 4-sulfamoylbenzoic
(900 mg, 4,48 mmol) trong N,N-dimetylformamit (75 mL) & nhi¢t d§ trong phong,
sau d6 sau 16 gid, hén hop phan tng nidy dugc phan cich gitta dung dich amoni
clorua chira nudc bédo hoa va etyl axetat / 2-metyltetrahydrofuran. Lép hitu co duoc
rira béng nude mudi, duge 1am khod bz‘?mg magie sulfat, dugc loc va dugce lam bay
hoi. Phén cin dugc nghién min trong etyl axetat/heptan 1:1 d& tao ra hop chét néu &

d& muc nay (1,46 g, 82%). Chét rin mau tring, MS: 394,5 (M-H)".

Budc 2: 4-((3aR,6aS)-octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit
hydroclorua

B6 sung dung dich hydro clorua (5-6 M trong 2-propanol, 20 mL) vao huyén
phtl mau tring cta (3aR,6aS)-tert-butyl 5-(4-sulfamoylbenzoyl)hexahydropyrolo
[3,4-c]pyrol-2(1H)-carboxylat (1,44 g, 3,64 mmol) trong 2-propanol (10 mL).

-89-



23941

Huyén phil ndy dwoc khudy & nhiét do trong phong trong 3 gio va sau d6 dugc cd

trong chan khong. Phén cin dugc nghién min trong etyl axetat dé tao ra hop chét

néu & d& muc nay (1,24 g, 98%). Chét rén mau tring, MS: 296,4 (M+H)"

Hop chét trung gian sau ddy duoc diéu ché theo Hop chét trung gian 2. Thay

(3aR,6aS)-tert-butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat bing amin

thich hop va axit 4-sulfamoylbenzoic bang axit carboxylic thich hop.

S Tén hop chat Amin / Axit carboxylic MS, m/e
(3aS,6aS)-tert-butyl
((3aR,6aR)-hexahydropyrolo[3,4-| hexahydropyrolo[3,4-c]pyrol-
clpyrol-2(1H)-y1)(R)-4,5,6,7- |2(1H)-carboxylat (Hop chét trung 62,6
2.1 tetrahydro-1H- ian 3) / axit (+)-(R)-4,5,6,7- ’
y | gian 3) (H)-R) (M
benzo[d][1,2,3]triazol-5- tetrahydro-1H-
yl)metanon hydroclorua benzo[d][1,2,3]triazol-5-
carboxylic (Hop chét trung gian 4)
(3aS,6aS)-tert-butyl
(1H-benzo[d][1,2,3]triazol-5- hexahydropyrolo[3,4-c]pyrol-
”2 yD((3aR,6aR)- 2(1H)-carboxylat (Hop chit trung| 258,5
' hexahydropyrolo[3,4-c]pyrol- gian 3) / axit 1H-benzo[d]- M+H)"
2(1H)-yl)metanon dihydroclorua | [1,2,3]triazol-5-carboxylic (CAS-
RN 23814-12-2)
3aS,6aS)-tert-butyl
6-((3aR,6aR)- ( ) ¥
hexahydropyrolo[3,4-c]pyrol-
octahydropyrolo[3,4-c]pyrol-2- , 297,1
2.3 o 2(1H)-carboxylat (Hop chat trung N
cacbonyl)pyridin-3-sulfonamit | ) . |(MtH)
gian 3) / axit S-sulfamoylpicolinic
hydroclorua
(CAS-RN 1308677-67-9)
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Sé Tén hop chét Amin / Axit carboxylic MS, m/e

(3aR,8aS)-tert-butyl
(1H-benzo[d][1,2,3]triazol-5- octahydropyrolo[3,4-d]azepin-
y1)((3aR,8aS)- 2(1H)-carboxylat hydroclorua | 286,5
octahydropyrolo[3,4-dJazepin- | (CAS-RN 1251013-07-6) / axit |(M+H)"
6(7H)-yl)metanon hydroclorua 1H-benzo[d][1,2,3]triazol-5-
carboxylic (CAS-RN 23814-12-2)

2.4

(3aR,6aS)-tert-butyl
(1H-benzo[d][1,2,3]triazol-5- hexahydropyrolo[3,4-c]pyrol-

55 yD((3aR,6aS)- 2(1H)-carboxylat (CAS-RN 258.,5
' hexahydropyrolo|[3,4-c]pyrol- 250275-15-1) / axit 1H- (M+H)"
2(1H)-yl)metanon hydroclorua benzo[d][1,2,3]triazol-5-

carboxylic (CAS-RN 23814-12-2)

Hop chét trung gian 3
(3a8S,6aS)-tert-Butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat
Budce 1: (3R,4R)-tert-Butyl 3,4-bis((metylsulfonyloxy)metyl)pyrolidin-1-carboxylat

B6 sung timg giot dung dich ciia metansulfonyl clorua (4,41 g, 38,5 mmol)
trong diclometan (5 mL) vao dung dich cua (3R,4R)-tert-butyl 3,4-
bis(hydroxymetyl)pyrolidin-1-carboxylat (CAS-RN 895245-32-6; 2,97 g, 12,8
mmol) va N,N-diisopropyletylamin (9,96 g, 77,0 mmol) trong diclometan (70 mL)
& 0°C, sau d6 sau 1 gid hdn hop phan tng nay duoc xir Iy bing dung dich amoni
clorua chita nuéc bdo hoa va dugc chiét bang etyl axetat. Lép hitu co dugc rira bing
dung dich natri hydrocacbonat chira nudc bio hoa va nuée mudi, dugc lam khod
bang magie sulfat, duoc loc va dugc lam bay hoi. Séc ky (silica gel; gradien
heptan—etyl axetat) dé tao ra hop chét néu & dé muc nay (4,22 g, 85%). Dé4u mau
vang nhat, MS: 332,4(M — isobuten + H)".

Budc 2: (3aS,6aS)-tert-Butyl 5-benzylhexahydropyrolo[3,4-c]pyrol-2(1H)-

carboxylat
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B4 sung kali cacbonat (15,1 g, 109 mmol) va phenylmetanamin (3,5 g, 32,7
mmol) vao dung dich cua (3R,4R)-tert-butyl 3,4-bis((metylsulfonyloxy)metyl)
pyrolidin-1-carboxylat (4,22 g, 10,9 mmol) trong axetonitril (100 mL). Hon hop
phan tng nay dugc gia nhiét & nhiét d6 95°C trong 45 gid, sau d6 d& ngudi xubng
nhiét 4o .trong phong va dugc phén céch giita hdn hop ctia etyl axetat va nude. Lép
hitu co dugc rira bang dung dich amoni clorua chita nude bio hoa, dung dich natri
hydrocacbonat chita nu6c bio hoa, va nuée mudi, duge 1am kho bing magie sulfat,
duogce loc va duoc 1am bay hoi. Sic ky (silica gel; gradien etyl axetat — metanol) dé
tao ra hop chit néu & & muc nay (2,23 g, 68%). Chit 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 than, 220 mg, 7,34 mmol) vio dung dich cia
(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 hop phan tmg nidy dugc khudy trong
mdi truong hydro (1 bar) & nhi€t d trong phong trong 24 gid, sau do6 loai bd
nguyén lidu khong tan bing cach loc qua dit diatomit. C6 phan dich loc dé tao ra
hop chit néu & d& muc nay (1,60 g, 100%). Chét rin dang sdp mau tring, MS:
213,5(M+H)".

Hop chét trung gian 3.1
(3aR,6aR)-tert-Butyl hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

Hop chit néu & d& muc nay dugc tao ra twong tu véi Hop chét trung gian 3,
thay (3R,4R)-tert-butyl 3,4-bis(hydroxymetyl)pyrolidin-1-carboxylat bing (3S,4S)-
tert-butyl 3,4-bis(hydroxymetyl)pyrolidin-1-carboxylat (CAS-RN 895245-30-4).
Chét rén dang sap mau tring, MS: 213,3 (M+H)".

Hop chét trung gian 4
Axit (+)-(R)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-carboxylic

Raxemic  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) dugc tach ra bing HPLC didu ché st
dung c6t Chiralpak AD lam pha tinh va heptan/etanol 3:2 lam pha ddng. Qua4 trinh
ndy 1am rira giai nhanh hon (+)-(R)-cht ddng phan d6i anh (452 mg, 41%), tiép
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theo lam rira giai chdm hon (-)-(S)-ch4t ddng phan dbi anh (381 mg, 35%). Chét
ran mau tring, MS: 166,2 (M-H) .

Hop chét trung gian 5
Axit 2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy )isonicotinic
Budce 1: Metyl 6-xyclopropyl-2-oxo-1,2-dihydropyridin-4-carboxylat

B6 sung huyén phit cla axit 6-xyclopropyl-2-oxo-1,2-dihydropyridin-4-
carboxylic (CAS-RN 150190-28-6; 400 mg, 2,23 mmol) trong metanol (4 mL) va
axit sulfuric (12 pL), dugc gia nhiét & nhiét 4§ 70°C trong 48 gid, sau d6 dugc cod
trong chan khéng. Phan cin dugc tao huyén phi trong diclometan (10 mL), sau d6
loai bo nguyén li¢u khong tan b'?lng cach loc va ph.'?ln dich loc dugc bay hoi détaora
hop chét néu ¢ d& muc ndy (427 mg, 99%). Chit ban rin mau niu nhat, MS:
194,1(M+H)".

Budce 2: Metyl 2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinat

B6 sung kali cacbonat (455 mg, 3,29 mmol) va 4-(iodometyl)tetrahydro-2H-
pyran (CAS-RN 101691-94-5; 744 mg, 3,29 mmol) vao huyén phi c6 khudy cua
metyl 6-xyclopropyl-2-oxo-1,2-dihydropyridin-4-carboxylat (212 mg, 1,1 mmol)
trong axetonitril (5 mL). H3n hop phan tng ndy dugc gia nhiét & nhiét d§ 80°C
trong 16 gidr va sau d6 1am bay hoi trong chin khéng. Phan cin dugc tinh ché bang
sic ky (silica gel; gradien heptan—etyl axetat) dé tao ra hop chét néu & d& muc nay

(188 mg, 59%). Diu khéng mau, MS: 292,2 (M+H)".
Budce 3: Axit 2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinic

B6 sung lithi hydroxit monohydrat (53,0 mg, 1,26 mmol) vao dung dich cta
metyl 2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinat (184 mg,
632 pmol) trong tetrahydrofuran (2 mL) va nu6c (2 mL) va hdn hop tao ra duoc
khudy & nhiét d6 trong phong trong 16 gid. H3n hop nay dugc 1am bay hoi mot
phin dé loai bo tetrahydrofuran. Pha chita nuéc dwgc phan cach gitta hdn hop ctia
dung dich axit clohydric 1M chira nudc va etyl axetat. Lop hitu co duoc rira bang
nuée mudi, duge lam kho bz“mg magie sulfat, dugc loc va dugc lam bay hoi dé tao
ra hop chit néu & d& muc nay (218 mg, dinh luong). Dau khéng mau, MS: 276,1
M-H)".
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Hop chét trung gian 5.1
Axit 2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)isonicotinic

Hop chit néu & @ muc nay dugc tao ra tuong ty véi Hop chét trung gian 5,
thay 4-(iodometyl)tetrahydro-2H-pyran bing 3-(bromometyl)tetrahydro-2H-pyran
(CAS-RN 116131-44-3). Chét rdn mau tring, MS: 276,2 (M-H)".

Hop chét trung gian 6
Axit 5-xyclopropyl-6-(tetrahydrofuran-3-yloxy)nicotinic
Budc 1: Axit 5-bromo-6-(tetrahydrofuran-3-yloxy)nicotinic

Axit 5-bromo-6-clonicotinic (200 mg, 804 pmol) dwoc két hop véi dimetyl
sulfoxit (4 mL), kali hydroxit dang bdt (135 mg, 2,41 mmol), va tetrahydrofuran-3-
ol (109 mg, 1,21 mmol). Hén hgp phan tng ndy duge khudy & 50°C trong 3 gitr va
& nhiét d6 trong phong trong 48 git va sau d6 duge phan cach gitta hdn hop dung
dich axit clohydric 1M chita nuéc va diclometan. Lép hitu co duge rira biang dung
dich axit clohydric 1M chira nuée, dugc lam kho b%mg magie sulfat, dugc loc va

“dugc lam bay hoi d& tao ra hop chét néu & d& muc ndy (257 mg), chit nay dugc st

dung tryc tiép trong budc tiép theo. Ddu khong mau, MS: 286,1 (M-H)".
Budc 2: Axit 5-xyclopropyl-6-(tetrahydrofuran-3-yloxy)nicotinic

Dung dich cua axit 5-bromo-6-(tetrahydrofuran-3-yloxy)nicotinic (223 mg,
697 pmol), kali xyclopropyltrifloborat (113 mg, 766 pmol), paladi(Il) axetat (3,1
mg, 13 pmol) va butyl-di-1-adamantylphosphin (15 mg, 42 umol) va xesi cacbonat
(681 mg, 2,09 mmol) trong toluen (5 mL) va nuéc (1 mL) dugc lam sach bang
argon ba 1n, sau d6 dugc gia nhiét & nhiét d6 hdi luu trong 6 gid. Sau khi 1am lanh,
hdn hgp phan ting niy dugc phan cach gitta hdn hop ctia dung dich natri hydroxit
IM chita nuéc va diclometan. Lép chira nudc duge axit héa bing dung dich axit
clohydric 1M chira nudc va dugc chiét bing etyl axetat. Lop hitu co duoc 1am kho
bing magie sulfat, duoc loc va duge lam bay hoi. Sic ky (silica gel, gradien
diclometan véi diclometan/metanol/dung dich amoni 25% chita nuéc theo ty 18
90:10:0,25) dé tao ra hop chét néu & d& muc nay (104 mg, 60%). Cht rin mau
tring, MS: 250,1 (M+H)".
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Céc hop chét trung gian sau ddy dugc tao ra twong tw v&i Hop chit trung gian
6, thay tetrahydrofuran-3-ol bang rugu thich hop:

Sé Tén hop chét Ruou MS, m/e
axit 5-xyclopropyl-6-(tetrahydro-2H- 264,1
6.1 yelopropyl-6- ) Y tetrahydro-2H-pyran-4-ol .
pyran-4-yloxy)nicotinic (M+H)
axit 5-xyclopropyl-6-(tetrahydro-2H- 264,2
6.2 Py . y tetrahydro-2H-pyran-3-ol N
pyran-3-yloxy)nicotinic (M+H)
Hop chét trung gian 7

Axit 5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)nicotinic
Buée 1: Axit 5-bromo-6-(tetrahydro-2H-pyran-4-ylamino)nicotinic

Dung dich cuia axit 5-bromo-6-clonicotinic (200 mg, 804 pmol) va tetrahydro-
2H-pyran-4-amin (415 mg, 4,02 mmol) trong 1-metylpyrolidin-2-on (2 mL) duoc
gia nhiét & nhi¢t 46 220°C trong 15 phut trong binh ga"m kin trong diéu kién chibu xa
vi séng. Hon hop phan tng nay dugc c¢b trong chan khong va duge tinh ché bang
sic ky (silica gel, gradien diclometan véi diclometan/metanol/dung dich amoni 25%
chira nuéc theo ty 18 90:10:0,25) dé tao ra hop chit néu & dé muyc nay (133 mg,
50%). Chat ran mau trang nhat, MS: 299,0 (M+H)".

Budc 2: Axit 5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)nicotinic

Hop chit néu & d& muc nay duogc tao ra tuong tu vai Hop chét trung gian 6,
budéc 2 tir axit S5-bromo-6-(tetrahydro-2H-pyran-4-ylamino)nicotinic va kali
xyclopropyltrifloborat. Cht rin mau tring, MS: 263,2 (M+H)".

Hop chit trung gian 8
Axit 6-(oxetan-3-yloxy)-5-(triflometyl)nicotinic

Hop chit néu & @& muc nay dugc tao ra tuong tw véi Hop chét trung gian 6,
bude 1 tir axit 6-clo-5-(triflometyl)nicotinic va oxetan-3-ol. Chit rin mau vang nhat,
MS: 262,1 M-H)".
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Hop chét trung gian 9
Axit 3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)benzoic
Budc 1: Metyl 3-bromo-4-(tetrahydrofuran-3-yloxy)benzoat

B sung kali cacbonat (234 mg, 1,7 mmol) va 3-iodotetrahydrofuran (354 mg,
1,70 mmol) vao huyén phi ciia metyl 3-bromo-4-hydroxybenzoat (200 mg, 848
umol) trong axetonitril (2 mL). Hon hop phan tmg ndy dugc gia nhiét & nhiét d6
80°C trong 16 gid va sau d6 dugc phan cach giita hdn hop nuéc da va etyl axetat.
Lép hitu co dugce rira béng nude mudi, duge 1am kho béng magie sulfat, dugc loc
va dugc 1am bay hoi dé tao ra hop chét néu ¢ d& muc nay (298 mg, diu mau cam),

chét ndy duoc sir dung truc tiép trong budc tiép theo.
Budce 2: Axit 3-bromo-4-(tetrahydrofuran-3-yloxy)benzoic

Bb sung lithi hydroxit monohydrat (70 }mg, 1,7 mmol) vao dung dich cta
metyl 3-bromo-4-(tetrahydrofuran-3-yloxy)benzoat (294 mg, 840 pmol) trong
tetrahydrofuran (2 mL) va nuéc (2 mL). Hon hop phan tmg nay duge khudy & nhiét
d6 trong phong trong 4 gid va sau d6 dugc lam bay hoi mot phan dé loai bod
tetrahydrofuran. Dung dich chira nudc con lai dugc axit hda bz‘?mg dung dich axit
clohydric 1M. Chét két tua dugc thu gom bé'lng cach loc va duoc lam kho dé tao ra
hop chét néu & d& muc nay (210 mg, 87%). Chét rin mau tring, MS: 285,0 (M—H)".

Budce 3: Axit 3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)benzoic

Hop chit néu & @ muc ndy dugc tao ra tuong ty véi Hop chét trung gian 6,
buéc 2 tor axit 3-bromo-4-(tetrahydrofuran-3-yloxy)benzoic va  kali

xyclopropyltrifloborat. Chét rdn mau tring nhat, MS: 247,1 (M—H) .
Hop chit trung gian 9.1
Axit 3-xyclopropyl-5-(oxan-4-ylmetoxy)benzoic

Hop chét néu & d& muc ndy duoc tao ra twong tw v6i Hop chét trung gian 9,
thay metyl 3-bromo-4-hydroxybenzoat bing metyl 3-bromo-5-hydroxybenzoat va
3-jodotetrahydrofuran bang 4-(iodometyl)tetrahydro-2H-pyran. Chit rin mau niu
nhat, MS: 275,3 (M-H)".

Hop chit trung gian 10
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5-(((3aR,6aR)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)-1H-
benzo[d][1,2,3]triazol hydroclorua

Budc 1: (3aS,6aS)-tert-butyl 5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)
hexahydropyrolo [3,4-c]pyrol-2(1H)-carboxylat

B& sung tert-butyl 5-formyl-1H-benzo[d][1,2,3]triazol-1-carboxylat (CAS-RN
354587-73-8; 425 mg, 1,72 mmol), natri triaxetoxybohydrua (394 mg, 1,86 mmol)
va axit axetic (172 mg, 2,86 mmol) vao dung dich trong ctia (3aS,6aS)-tert-butyl
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat hydroclorua (Hop chét trung gian 3;
356 mg, 1,43 mmol) trong diclometan (10 mL) va N-metylmorpholin (145 mg, 1,43
mmol). Huyén phi mau tring duogc khudy & nhiét d6 trong phong qua dém trong 16
gid. HOn hop nidy dugc phan cach gifta hdn hop clia nudc da / etyl axetat / dung
dich amoni clorua bdo hoa chira nudc. Lép hitu co duge rira bﬁng nude mudi, duge
1am khé bing magie sulfat, dugc loc va dugc 1am bay hoi. Sic ky phin cin (silica
gel, gradien diclometan v6i diclometan/metanol/ dung dich amoni 25% chira nude
theo ty 1€ 90:10:0,25) dé tao ra hop chit néu & d& muc nay (247 mg, 50%). Bot mau
tring, MS: 344,3 (M+H)".

Bude 2: 5-(((3aR,6aR)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)-1H-benzo[d]
[1,2,3] triazol hydroclorua

Dung dich khéng mau cua (3aS,6aS)-tert-butyl 5-((1H-benzo[d][1,2,3]triazol-
5-yl)metyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (243 mg, 708 pmol)
trong dung dich hydro clorua (5-6 M trong 2-propanol, 5 mL) dugc khudy & nhiét
d6 trong phong trong 4 gid, sau d6 hdn hop phan tmg nay dugc lam bay hoi. Phan
can dugc tao huyén phu trong etyl axetat va chét két tha dugc thu gom bing céch
loc @& tao ra hop chét néu & d& muc nay (208 mg, dinh lugng). Chét rin mau tring,
MS: 244,2 (M+H)".
Hop chit trung gian 11
Axit 2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinic
Budc 1: Metyl 6-(dimetylamino)-2-oxo-1,2-dihydropyridin-4-carboxylat

Dung dich cuia metyl 6-clo-2-o0xo0-1,2-dihydropyridin-4-carboxylat (CAS-RN
6937-04-8; 100 mg, 533 pmol) va dung dich dimetylamin (2 M trong metanol, 533
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pl, 1,07 mmol) trong 1-metylpyrolidin-2-on (1 mL) duoc gia nhiét & nhiét do 190°C
trong 10 phut trong binh gén kin trong burc xa vi séng. Hon hop phan g nay duoc
phéan cach gifta hdn hop ciia nudce da / etyl axetat / dung dich amoni clorua bo hoa
chitra nuée. Lép hitu co duge rira bing nude mudi, duge 1am khé bing magie sulfat,
duoc loc va duge 1am bay hoi. Sic ky phin cin (silica gel; gradien etyl axetat—
metanol) dé tao ra hop chét néu & dé muc nay (23 mg, 22%). Chéit rén mau vang,
MS: 197,1 (M+H)".

Budc 2: Metyl 2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinat

Bb sung kali cacbonat (108 mg, 784 pmol) va 4-(iodometyl)tetrahydro-2H-
pyran (183 mg, 784 pmol) vio huyén phil c6 khudy ctia metyl 6-(dimetylamino)-2-
ox0-1,2-dihydropyridin-4-carboxylat (54 mg, 261 umol) trong axetonitril (2,5 mL).
Hdn hop phan tng nay dugc khudy trong 16 gid & nhiét d6 80°C va sau d6 dugc
lam bay hoi ngay. Séc ky phan cin (silica gel; gradien heptan—etyl axetat) dé tao ra

hop chét néu & & muc nay (54 mg, 70%). DAu mau vang nhat, MS: 295,2 (M+H)".
Budec 3: Axit 2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-yl)metoxy)isonicotinic

B& sung nuwéc (1 mL) lithi hydroxit monohydrat (15,4 mg, 367 pmol) vao
dung dich cua metyl 2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinat (54 mg, 183 umol) trong tetrahydrofuran (1 mL) va hdn hop
tao ra dugc khudy & nhiét d trong phong trong 4 gid. Hon hop nay dugc lam bay
hoi mot phﬁn dé loai bo tetrahydrofuran. Dung dich chira nudc con lai duge axit hda
bang dung dich axit clohydric 1M chtra nuée. Chét két tia dwoc thu gom bing cach
loc va duogc lam kho dé tao ra hop chit néu ¢ d muc nay (24 mg). Lam béo hoa
nudc cai bing natri clorua rin va dugc chiét ba 1an bing etyl axetat. Lép hitu co
duoc lam kho béng magie sulfat, dugc loc va dugc lam bay hoi dé tao ra nhém khac
ctia hop chit néu & d& muc nay (20 mg). Tong hiéu suit: 44 mg (86%). Chét rin
mau tring, MS: 279,1 (M-H)".

Hop chét trung gian 12

6-(((3aR,6aR)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)benzo[d]oxazol-2(3H)-

on hydroclorua
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Hop chit néu & dé muc nay dugc tao ra tuong tu véi Hop chét trung gian 10,
thay tert-butyl 5-formyl-1H-benzo[d][1,2,3]triazol-1-carboxylat b’fmg 2-0x0-2,3-
dihydrobenzo[d]oxazol-6-carbaldehyt (CAS-RN 54903-15-0). Chét rén mau tréng,
MS: 260,1 (M+H)".

Hop chét trung gian 13

(3aR,6aR)-2-[2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-cacbonyl]-
1,3,3a,4,6,6a-hexahydropyrolo[3,4-c]pyrol-5-cacbonyl clorua

B sung timg giot dung dich cua triphosgen (33,1 mg, 112 pmol) trong
diclometan (2 mL) vao dung dich khong mau cta (2-xyclopropyl-6-((tetrahydro-
2H-pyran-4-yl)metoxy)pyridin-4-y1)((3aS,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)
-yl)metanon hydroclorua (Hop chit trung gian 1.1; 100 mg, 223 pmol) va N-
metylmorpholin (67,7 mg, 669 pmol) trong diclometan (2 mL) & 0°C. Dung dich
mau vang nay dugc khudy 30 phit & nhiét d6 0°C va sau d6 & nhiét d6 trong phong
trong 16 gid. H5n hop phan tmg niy dugc phan cach gitta hdn hop cta dung dich
amoni clorua chira nuc bdo hoa va diclometan. Lép hitu co duoc 1am kho bang
magie sulfat, dugc loc va dugc lam bay hoi dé tao ra hop chit néu & @ muc nay
(114 mg, bot mau tring), cht nay dugc sir dung truc tiép trong budc tiép theo.

Hop chét trung gian 13.1
(3aR,8aS)-6-[2-xyclopropyl-6-(oxan-4-ylmetoxy)pyridin-4-cacbonyl]-
1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-d]azepin-2-cacbonyl clorua

Hop chit néu & dé muc ndy dugc tao ra twong tu véi Hop chét trung gian 13,
thay (2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)pyridin-4-y1)((3aS,6aS)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua (Hop chét trung gian
1.1) bing (2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)pyridin-4-yl)
((3aR,8aS)-octahydropyrolo[3,4-d]azepin-6(7H)-yl)metanon hydroclorua (Hop chit
trung gian 1.2). Bot mau nau nhat, MS: 462,3 (M+H)".

Hop chét trung gian 14
(5-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)pyridin-3-yl)((3aS,6aS)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua
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Budce 1: (3aR,6aR)-tert-Butyl 5-(6-clo-5-xyclopropylnicotinoyl) hexahydropyrolo
[3,4-c]pyrol-2(1H)-carboxylat

BS sung O-(7-azabenzotriazol-1-yI)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat (1,01 g, 2,65 mmol) vao dung dich khong mau cta (3aR,6aR)-tert-butyl
hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat hydroclorua (Hop chét trung gian
3.1; 600 mg, 2,41 mmol), 4-metylmorpholin (1,22 g, 12,1 mmol), va axit 6-clo-5-
xyclopropylnicotinic (CAS-RN 1211588-13-4; 502 mg, 2,41 mmol) trong N,N-
dimetylformamit (12 mL) & nhiét 46 trong phong, sau d6 sau 18 gid hdn hop phan
ung nay duoc phéan cach gilta dung dich amoni clorua chira nudc bdo hoa va etyl
axetat. L6p hitu co dugc rira bing nuwéec mudi, dugc 1am khd bing magie sulfat,
duoc loc va dugce lam bay hoi. Séc ky phén can (silica gel, gradien diclometan vé&i
diclometan/metanol/dung dich amoni 25% chtra nudc theo ty 1€ 90:10:0,25) dé tao
ra hop chét néu & d& muc nay (1,02 g, dinh luong). Chit rin mau vang nhat, MS:
392,3 (M+H)".

Budce 2: (3aR,6aR)-tert-Butyl 5-(5-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy) nicotinoyl) hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

(3aR,6aR)-tert-Butyl 5-(6-clo-5-xyclopropylnicotinoyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat (300 mg, 712 pmol) dugc két hop véi dimetyl sulfoxit (6
mL), kali hydroxit dang bt (139 mg, 2,14 mmol), va (tetrahydro-2H-pyran-4-
yl)metanol (CAS-RN 14774-37-9; 131 mg, 1,07 mmol). Hon hop phan tmg nay
duoc khudy & nhiét d6 trong phong trong 18 gidy, va sau d6 dugc phén cach gitra
hén hop nudc ¢ va etyl axetat. Lop hitu co duge rira bang nude mudi, duoc 1am
kho b.%mg magie sulfat, dugc loc va duge 1am bay hoi. Sic ky phén can (silica gel,
gradien diclometan véi diclometan/metanol/dung dich amoni 25% chira nudc theo
ty 1€ 90:10:0,25) dé tao ra hop chit néu & d& muc ndy (340 mg, dinh lugng). Bot
mau tring, MS: 472,4 (M+H)".

Budc 3: (5-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)pyridin-3-yl)
((3a8,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon hydroclorua

Dung dich khong mau cua (3aR,6aR)-tert-butyl 5-(5-xyclopropyl-6-
((tetrahydro-2H-pyran-4-yl)metoxy)nicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (336 mg, 705 pmol) trong dung dich hydro clorua (5-6 M trong 2-
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propanol) (4 mL) dugc khudy & nhiét d6 trong phong trong 2 gid, sau d6 hdn hop
phan tmg nay dugc 1am bay hoi dé tao ra hop chit néu & d& muc nay (299 mg, dinh
lwong). Bot mau tring, MS: 372,3 (M+H)".

Hop chét trung gian 15

((3aR,8aS)-octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon |

Budece 1: (3aR,8aS)-6-Benzyl 2-tert-butyl hexahydropyrolo[3,4-d]azepin-
2,6(1H,7H)-dicarboxylat

B6 sung natri cacbonat (387 mg, 3,65 mmol) vao dung dich cua (3aR,8aS)-
tert-butyl octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat hydroclorua (CAS-RN
1251013-07-6; 505 mg, 1,82 mmol) trong axeton (5 mL) va nuéc (5 mL). Hon hop
phan tmg ndy dugc 1am lanh xudng 0°C va bd sung benzyl cacbonocloridat (328 mg,
1,82 mmol). Sau 30 phut, bé d4 nay duogc loai b, sau d6 sau 23 gid hdn hop phan
{mg ndy dugc phan cach gitta hdn hop ctia nude d4 va etyl axetat. Lép hitu co dugc
rira bing nuéc mubdi, duoc lam khd bing magie sulfat, duoc loc va duge 1am bay
hoi. Séc ky phén cin (silica gel; gradien heptan—etyl axetat) dé tao ra hop chét néu &
d& muc nay (625 mg, 91%). Dau mau vang nhat, MS: 319,2 (M — isobuten + H)".

Buéc 2: (3aR,8aS)-Benzyl octahydropyrolo[3,4-d]azepin-6(7H)-carboxylat
hydroclorua

Dung dich khong mau cia (3aR,8aS)-6-benzyl  2-tert-butyl
hexahydropyrolo[3,4-d]azepin-2,6(1H,7H)-dicarboxylat (605 mg, 1,62 mmol) trong
dung dich hydro clorua (5-6 M trong 2-propanol, 5 mL) dugc khudy & nhiét do
trong phong trong 20 gid, sau d6 hdn hop phan tmg nay dugc 1am bay hoi. Phan cin
duogc tao huyén phi trong tert-butyl metyl ete va etyl axetat va chét két tia duoc thu
gom bing cich loc dé tao ra hop chit néu & d& muc nay (455 mg, 91%). Chét rin
mau tring, MS: 275,1 (M+H)".

Budc 3: (3aR,8aS)-Benzyl 2-((R)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]triazol-5-
cacbonyl)octahydropyrolo[3,4-d]azepin-6(7H)-carboxylat

BS sung O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflo-
phosphat (546 mg, 1,43 mmol) vao dung dich mau néu nhat cua (3aR,8aS)-benzyl
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octahydropyrolo[3,4-d]azepin-6(7H)-carboxylat hydroclorua (446 mg, 1,43 mmol),
4-metylmorpholin (726 mg, 7,17 mmol), va axit (R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-carboxylic (Hop chét trung gian 4; 240 mg, 1,43 mmol)
trong N,N-dimetylformamit (8 mL) & nhiét d6 trong phong, sau d6 sau 18 gid hdn
hop phéan Umg nay dugc phén céch giita dung dich amoni clorua chira nudc bédo hoa
va etyl axetat. Lp hitu co duge rira bang nude mubi, duge 1am khd bing magie
sulfat, dugc loc va dugc lam bay hoi. Séc ky phén can (silica gel, gradien
diclometan véi diclometan/metanol/dung dich amoni 25% chia nudc theo ty 1€
90:10:0,25) dé tao ra hop chit néu & dé muc nay (591 mg, 97%). Bot mau tréng,
MS: 424,3 (M+H)".

Budc 4: ((3aR,8aS)-octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-
tetrahydro-1H-benzo[d][1,2,3]triazol-5-yl)metanon

Dung dich ctia (3aR,8aS)-benzyl 2-((R)-4,5,6,7-tetrahydro-1H-benzo[d][1,2,3]
triazol-5-cacbonyl)octahydropyrolo[3,4-dJazepin-6(7H)-carboxylat (567 mg, 1,34
mmol) trong metanol (3 mL) va dung dich axit clohydric 1M chia nuéc (3 mL)
dugc hydro héa & nhiét d6 méi trudng trong 18 gid & 4p suét 3 bar. Dung méi duoc
bbc hoi. Phan cin dugc tao huyén phii trong diclometan/metanol/dung dich amoni
25% chtra nude theo ty 1€ 90:10:0,25 trong 1 gid, sau d6 loai bd nguyén li€u khong
tan b'?mg céch loc. Phan dich loc dugc bay hoi dé tao ra hop chit néu & @ muc nay

(367 mg 95%). Bot mau tring, MS: 290,2 (M+H)".
Hop chét trung gian 16

[(3aS,8aR)-2,3,3a,4,5,7,8,8a-octahydro-1H-pyrolo[3,4-d]azepin-6-yl]-[3-
xyclopropyl-5-(oxan-4-ylmetoxy)phenyl]metanon

Budc 1: (3aR,8aS)-tert-butyl 6-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-
yl)metoxy) benzoyl)octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat

Hop chit néu & d& muc ndy dugc tao ra tuong ty véi vi du 2, thay 4-
((3aR,6aS)-octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit hydroclorua
bang tert-butyl (3aS,8aR)-3,3a,4,5,6,7,8,8a-octahydro-1H-pyrolo[3,4-d]azepin-2-
carboxylat (CAS-RN 1251013-07-6) va thay axit 5-xyclopropyl-6-(tetrahydro-2H-
pyran-4-yloxy)nicotinic bing axit 3-xyclopropyl-5-(oxan-4-ylmetoxy)benzoic (Hop
chét trung gian 9.1). Bot mau tring, MS: 521,3 (M+Na) *
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Budce 2: [(3aS,8aR)-2,3,3a,4,5,7,8,8a-octahydro-1H-pyrolo[3,4-d]azepin-6-yl]-[3-
xyclopropyl-5-(oxan-4-ylmetoxy)phenyl]metanon

B6 sung axit trifloaxetic (1,6 g, 14 mmol) vao dung dich khéng mau cuta
(3aR,8aS)-tert-butyl6-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo[3,4-d]azepin-2(1H)-carboxylat (707 mg, 1,4 mmol) trong
diclometan (10 mL). H3n hop phan tng nay duoc khudy & nhiét do trong phong
trong 14 gid, sau d6 dugc co, va phin cin dugc phan cach gifta hdn hop cla etyl
axetat va dung dich natri hydroxit 2M chita nudc. Pha hitu co dugc lam kho bang
magie sulfat, dwoc loc va dugc 1am bay hoi dé tao ra hop chit néu & d& myc nay

(564 mg, dinh lugng). Bot mau vang nhat, MS: 399,3 (M+H) ™.
Hop chét trung gian 16.1

[(3aS,6a8)-2,3,3a,4,6,6a-hexahydro-1H-pyrolo[3,4-c]pyrol-5-yl]-[3-xyclopropyl-5-
(oxan-4-ylmetoxy)phenyl]lmetanon

Hop chit néu & dé muc nay duoc tao ra twong tw v6i Hop chét trung gian 16
thay tert-butyl (3aS,8aR)-3,3a,4,5,6,7,8,8a-octahydro-1H-pyrolo[3,4-d]azepin-2-
carboxylat bing  (3aR,6aR)-tert-butyl  hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (Hop chét trung gian 3.1). Bot mau vang nhat, MS: 371,3 (M+H)",
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YEU CAU BAO HO

Hop chét c6 cong thirc (I):

(@) p m /R2
L
1
R q n @

R! 1a phenyl dugc thé hodc pyridinyl dugc thé, trong d6 phenyl dugc thé va

trong do:

pyridinyl dugc thé duoc thé bang R?, R* va R’
A 1a -N- hoac -CH-;
W 14 -C(O)-, -C(0)O-, -S(0),-, -C(0)-NR'’- hogc -CR’R’-;

R® dugc chon tir cac hé vong B, C, D, E, F, G, H,,],K,L,M,N, O, P, Q, R,
S, T,U, V, X, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al AJ, AK, AL,
AM, AN, AO, AP, AQ, AR, AS, AT, AU va AV;
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. | AN | AN
9 0 _ S//o N 0
R O// \NH2 O// \NH2 O// \NH2
AK , AL , AM ,
R8
N Xy | o\N S o\N
>=O / /
N
OH OH
AN , AO , AP ,
0]
NOH //<NH NH
ll ! \
AQ , AR , AS ,
S \/\[O>:
N 0 | 0
\/\[N>: N
H
AT , AU , AV ;

R} 1a heteroxycloalkoxy duogc thé, heteroxycloalkylalkoxy dugc thé,
heteroxycloalkylamino dugc thé hodc heteroxycloalkylalkylamino duoc
thé, trong d6 heteroxycloalkoxy dwoc thé, heteroxycloalkylalkoxy duoc
thé, heteroxycloalkylamino dugc thé va heteroxycloalkylalkylamino duoc
thé duoc thé bang R'!, R va R,

R* va R® doc 14p dwgc chon tir H, amino, alkylamino, dialkylamino, alkyl,

haloalkyl, xycloalkyl, xycloalkylalkyl, halogen va xyano;

m, n, p va q doc 1ap dugc chon tir 1 hoac 2;
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RévarR’ doc lap dugce chon tir H hodc alkyl,
R® 13 H, alkyl, haloalkyl hogc xycloalkyl;
R’® 13 H, alkyl, halogen, haloalkyl v alkoxy;
R' 14 H hoic alkyl;

R, R va R” doc 1ap dugc chon tir H, alkyl, alkoxy, xycloalkyl,

xycloalkoxy, halogen, haloalkyl, va xyano;
hozic cac mudi duge dung.
2. Hop chét theo diém 1, trong d6 R' 1 pyridinyl dugc thé bing R*, R* va R®.

3. Hop chét theo dim 1 hodc 2, trong d6 R® 1a heteroxycloalkoxy dugc thé,
heteroxycloalkylalkoxy dugc thé hodc heteroxycloalkylamino duoc thé, trong d6
heteroxycloalkoxy — dwgc  thé,  heteroxycloalkylalkoxy duoc thé va

heteroxycloalkylamino duoc thé dugc thé bing R, R'? va R,

4.  Hop chét theo diém bt ky trong sb céc diém tir 1 dén 3, trong @6 R* 1a
dialkylamino, haloalkyl, xycloalkyl hodc halogen.

5. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 R* duoc
chon tr cac hé vong B, H, M, O, Z, Al, AJ, AK, AL, AM, AN, AO, AQ va AT.

6. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 5, trong d6:
R' 1a pyridinyl dwoc thé bang R?, R* va R’;
A la-N-;
W 1a-C(0);
R* 1ahé vong AJ;
R’ 1 heteroxycloalkyl alkoxy dugc thé bang R", R va R"3;
R* 1a xycloalkyl;
R’ AH;
m va n bang 1;
p va q bing 2;

R’ 1aH;
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R'",R”vaR"” la H;

hodc cac mudi duge dung.

Hop chit theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 hop chit nay
duoc chon tir:
5-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
6-((3aR,6aR)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-
sulfonamit;

4-((3a8S,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-
yloxy)nicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
((3aS,6a8)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
((3aS,6a8)-5-(3-xyclopropyl-4-(tetrahydrofuran-3-
yloxy)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-y])metanon;
((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)phenyl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)pyridin-
3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydrofuran-3-yloxy)pyridin-3-

yl)metanon;
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((3aS,6aS)-5-(1H-benzo[d][1,2,3 ]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)pyridin-3-
yl)metanon;

((3a8S,6aS)-5-(1H-benzo[d][1,2,3 ]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-
yl)metanon;
((3a8S,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(6-(oxetan-3-yloxy)-5-(triflometyl)pyridin-3-yl)metanon;
((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-2-
flobenzensulfonamit;
2-clo-4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-
cacbonyl)benzensulfonamit;
4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-3-
flobenzensulfonamit;

((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5 -cacbonyl)octahydropyrolo [3,4-
dJazepin-6(7H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
ylDmetoxy)pyridin-4-yl)metanon;
4-((3a8S,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)benzensulfonamit;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-3-yl)metanon;
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((3aS,6aS)-5-(5-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
1-((3a8,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl) hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-3-(1H-1,2,3-
triazol-5-yl)propan-1-on;
((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-6(2H)-y1)(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-
yD)metoxy)phenyl)metanon;
1-((3aR,8aS)-6-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-(1H-1,2,3-triazol-4-yl)propan-1-on;
((3aS,6aS)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
4-((3a8,6aS)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,6aR)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-
yl)metoxy)benzoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-3-
flobenzensulfonamit;
5-((3aR,8a8)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yD)metoxy)isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1H-
benzo[d]imidazol-2(3H)-on;

6-((3 aR,8a8)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl) decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1-metyl-
1H-benzo[d]imidazol-2(3H)-on;
5-(3-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-oxopropyl)oxazol-
2(3H)-on;
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5-(3-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)-3-oxopropyl)thiazol-
2(3H)-on;
1-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)-3-(3-hydroxyisoxazol-
5-yl)propan-1-on;
((3aS,6a8S)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon;
((3a8,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-y])metanon;
6-((3aR,6aR)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
6-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
((3aS,6a8S)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-
yl)metoxy)pyridin-4-yl)metanon;
((3a8,6a8S)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon;
6-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
((3aS,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
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((3a8S,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-3-yl)metoxy)
pyridin-4-yl)metanon;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl) octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-yl)metanon;
((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
pyridin-4-yl)metanon;
((3a8,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-
yD)metoxy)pyridin-4-yl)metanon;
6-(((3a8,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)benzo[d]oxazol-
2(3H)-on;
((3a8,6aS)-5-(2-(dimetylamino)-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-y])metanon;
((3aR,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
4-((3aR,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
((3aR,8aS)-6-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)benzoyl)
octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
((3a8,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-
yl)metoxy)phenyl)metanon;
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6-((3aR,6aR)-5-(3-xyclopropyl-5-((tetrahydro-2H-pyran-4-yl)metoxy)
benzoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
6-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzo[d]oxazol-2(3H)-on;
6-((3a8S,6aS)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzo[d]oxazol-2(3H)-
on;

6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)benzo[d]oxazol-
2(3H)-on;
6-(((3a8,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)benzo[d]oxazol-2(3H)-on;
((3aS,6aS)-5-((1H-benzo[d][1,2,3]triazol-5-yl)metyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-
yl)metanon;
((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon;
1-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)piperidin-4-sulfonamit;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)(6,7-dihydro-
1H-[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)isonicotinoyl) octahydropyrolo[3,4-d]azepin-2(1H)-yl)(3-hydroxy-
4,5-dihydroisoxazolo[5,4-c]pyridin-6(7H)-yl)metanon;
(3aR,8aS)-N-((1H-1,2,3-triazol-4-yl)metyl)-6-(2-xyclopropyl-6-((tetrahydro-
2H-pyran-4-yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-

carboxamit;

-114-



23941

(3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)-N-((3-hydroxyisoxazol-5-yl)metyl)octahydropyrolo[3,4-
d]azepin-2(1H)-carboxamit;

1H-triazol-4-ylmetyl (3aS,8aR)-6-[2-xyclopropyl-6-(oxan-4-ylmetoxy)
pyridin-4-cacbonyl]-1,3,3a,4,5,7,8,8a-octahydropyrolo[3,4-d]azepin-2-
carboxylat;
5-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl) octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl1)(4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
((3a8,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-y1)(2-clo-6-((tetrahydro-2H-pyran-4-yl)metoxy )pyridin-4-
yl)metanon;

((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2 H-pyran-4-
yl)metoxy)isonicotinoyl)octahydropyrolo[3,4-dJazepin-2(1H)-y1)((S)-4,5,6,7-
tetrahydro-1H-benzo[d][1,2,3]triazol-5-yl)metanon;

va cac muoi dugce dung cta no.

Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 hop chat nay

duogc chon tur:

5-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;

6-((3aR,6aR)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;

4-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;

4-((3aR,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
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((3a8,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
((3a8S,6aS)-5-(3-xyclopropyl-4-(tetrahydrofuran-3-
yloxy)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-y])metanon;
((3aR,6aR)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(3-xyclopropyl-4-(tetrahydrofuran-3-yloxy)phenyl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo|3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-ylamino)pyridin-
3-yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydrofuran-3-yloxy)pyridin-3-
yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-3-yloxy)pyridin-3-
yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)pyridin-3-
yl)metanon;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3 ,4-
c]pyrol-2(1H)-yl)(6-(oxetan-3-yloxy)-5-(triflometyl)pyridin-3-yl)metanon;
((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-y)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;

va cac mudi dugc dung cia no.

Hop chét theo diém bt ky trong s cac diém tir 1 dén 7, trong d6 hop chét nay

duoc chon tr:
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5-((3aS,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-2-sulfonamit;
((3aS,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
((3a8,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
2-clo-4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)benzensulfonamit;
4-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)-3-
flobenzensulfonamit;
((3aR,8aS)-2-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-6(7H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
5-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1H-
benzo[d]imidazol-2(3H)-on;
6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)-1-metyl-1H-
benzo[d]imidazol-2(3H)-on;
6-((3aR,6aR)-5-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-c]pyrol-2-cacbonyl)pyridin-3-sulfonamit;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-yl)((R)-4,5,6,7-tetrahydro-
1H-benzo[d][1,2,3]triazol-5-y])metanon;
((3aR,8aS)-6-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)octahydropyrolo[3,4-
dJazepin-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
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6-((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)decahydropyrolo[3,4-d]azepin-2-cacbonyl)benzo[d]oxazol-
2(3H)-on;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)(6,7-dihydro-1H-
[1,2,3]triazolo[4,5-c]pyridin-5(4H)-yl)metanon;
((3aR,8aS)-6-(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-yl)metoxy)
isonicotinoyl)octahydropyrolo[3,4-d]azepin-2(1H)-y1)(3-hydroxy-4,5-
dihydroisoxazolo[5,4-c]pyridin-6(7H)-yl)metanon;

va cac mudi dugce dung cua nd.

10. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9, trong d6 hop chit nay
dugc chon tur:
5-((3a8S,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
octahydropyrolo[3,4-c]pyro1-2-éacbonyl)pyridin—2-sulfonamit;
((3a8,6aS)-5-(1H-benzo[d][1,2,3]triazol-5-cacbonyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(2-xyclopropyl-6-((tetrahydro-2H-pyran-4-
yl)metoxy)pyridin-4-yl)metanon;
((3a8,6aS)-5-(5-xyclopropyl-6-(tetrahydro-2H-pyran-4-yloxy)nicotinoyl)
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)((R)-4,5,6,7-tetrahydro-1H-
benzo[d][1,2,3]triazol-5-yl)metanon;
va cac mudi duge dung clia nd.

11. Quy trinh diéu ché hop chét theo diém bét ky trong sb cac diém tir 1 dén 10,

quy trinh niy bao gdm phan (g ctia hop chét c6 cong thirc (II) khi c6 mit cia hop

chét c6 cong thac (III), trong d6 RY, R%, m, n, p va q 1a nhu dugc xac dinh ¢ trén, A

1a -N-va W 1a -C(0)-,
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12. Dugc phim chira hop chit theo diém bat k¥ trong sb cac diém tir 1 dén 10 va

chét mang khong c6 tac dung tri liéu.
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