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Linh vyec k¥ thuit dwgc dé cap

Séng ché dé cap dén cac hop chét hitu co c6 tac dung & diéu tri va/hodc
phong bénh cho ddng vat c6 v, va cu thé cac hop chét 13 cac chit chu van uu tién
ctia thu thé Canabinoit 2. Hop chét co cong thirc (I) 1a déc biét hitu ich trong viéc
diéu tri hodc phong ngtra cac bénh nhu chimg dau, bénh xo vita dong mach, bénh

thoéi héa diém vang do tudi téc, bénh than do d4i thdo dudng, bénh glocdm, bénh
déi théo dudng, viém, bénh viém rudt, tdn thuong do thiéu méau khu tra - tai tudi
mau, suy gan c:?ip, bénh xo0 hda gan, bénh xo hoa phéi, x0 hoa than, bénh xo hoa
toan than, thdi bd manh ghép cip, bénh than ghép man tinh, bénh than do dai théo
dudng, bénh viém ciu thin, bénh co tim, suy tim, bénh thiu mau co tim, bénh nhdi
mau co tim, xo cing toan than, tn thuong do nhiét, bong, seo phi dai, u sui, sbt
viém loi, X0 gan hoidc u gan, diéu chinh khdi luong xuong, thoai héa thin kinh, dot

| quy, con thiéu mau khu trt thodng qua hoiic viém mang mach nho.
Tinh trang ky thuit cia sing ché

Céc thu thé canabinoit 14 mot nhém thy thé mang t& bao thudc siéu ho thu thé
Kkét cap protein G. Hién c6 hai nhém phy d3 biét, duoc goi 13 thy thé Canabinoit 1
(CB1) va thy thé Canabinoit 2 (CB2). Thu thé CB1 chit yéu duoc biéu hién trong hé
than kinh trung wong (tic 1a trong hanh nhan tiéu ndo, hﬁi ma) va ¢6 mit véi luong
it hon & ngoai vi. €B2, ma dugc ma hda bdi gen CNR2, dugc biéu hién phin 16n &
ngoai vi, trén cdc t& bao cua hé mién dich, nhu cac dai thuc bao va cac t& bao T
(Ashton, J. C. et al. Curr Neuropharmacol 2007, 5(2), 73-80; Miller, A. M. et al. Br
J Pharmacol 2008, 153(2), 299-308; Centonze, D., et al. Curr Pharm Des 2008,
14(23), 2370-42), va trong hé théng da day rudt non (Wright, K. L. et al. BrJ
Pharmacol 2008, 153(2), 263-70). Thu thé CB2 ciing dugc phén bd rong khép trong
néo, & d6 né dugc tim thay cht yéu trén & bao vi thdn kinh dém va khong phai cac

noron (Cabral, G. A. et al. Br J Pharmacol 2008, 153(2): 240-51).

Cac chit chi van thy thd CB2 vAn tiép tuc thu hut sy quan tim trong thép ky

qua (hién nay c6 tir 30 dén 40 don xin cip patent/nim) do trén thuc t&, mot vai hop
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chit gin ddy da duoc chi ra 1a c6 nhidu loi ich trén cac mo hinh tién 1am sang déi
v6i nhiéu bénh & ngudi bao gdm chiig dau man tinh (Beltramo, M. Mini Rev Med
Chem - 2009, 9(1), 11-25), bénh xo vita déng mach (Mach, F. et al. J
Neuroendocrinol 2008, 20 Suppl 1, 53-7), diéu chinh khéi luong xuong (Bab, I. et
al. Br J Pharmacol 2008, 153(2), 182-8), viém than kinh (Cabral, G. A. et al. J
Leukoc Biol 2005, 78(6), 1192-7), tén thwong do thiéu mau khu tru/tai tuéi mau
(Pacher, P. et al. Br J Pharmacol 2008, 153(2), 252-62), bénh xo héa toan than
(Akhmetshina, A. et al. Arthritis Rheum 2009, 60(4), 1129-36; Garcia-Gonzalez, E.
et al. Rheumatology (Oxford) 2009, 48(9), 1050-6), bénh xo héa gan (Julien, B. et
al. Gastroenterology 2005, 128(3), 742-55; Munoz-Luque, J. et al. J Pharmacol Exp
Ther 2008, 324(2), 475-83).

Tén thuong do thiéu méu khu tri/tai tuéi mau (IR) 1a nguyén nhan chinh gay
tdn thuong mé xuit hién & céc tinh trang bénh ly nhu d6t quy, bénh nhdi mau co
tim, bic ciu r& nhanh tim phéi va céc phiu thuit mach khac, ve‘l.céy ghép co quan,
cing nhu 1a co ché chinh gay tén thuong bo phan cubi day thin kinh cam giac, gy
bién chimg 1a cac con séc tudn hoan & nhidu cin bénh khac nhau. T4t ca céc tinh
trang bénh 1y ndy dugc dic trung bdi viéc hé thdng cung cip méu binh thudng bi
phé v&, din dén viéc cung cdp oxy cho md khong du. Viéc cung cép lai oxy, vi du
tai twéi méu 13 giai phap didu tri cubi cling dé khéi phyc viée cung cép oxy cho md
binh thudng. Tuy nhién, mau thiéu oxy va céc dudng chédt din t6i céc tinh trang
bénh trong d6 néu viéc tudn hoan dugc khoi phuc s& din dén gy tdn thuong cho
md. Tén thuong tai tuéi mau mot phén 1a do dép tmg viém clia cic mod bi ton
thuong. Cac t& bao mau trdng, dugc cung cép cho ving ndy khi mau tudn hoan tré
lai, s& giai phéng chit mang yéu t§ viém nhu intolokin cling nhu c4c gbc ty do dé
dép tmg véi viéc mé bi tdn thuong. Dong chdy clia méu sau khi duoc phuc hdi s&
dua oxy trd lai céc té bao, giy tdn thuong cho protein té bao, ADN, va mang sinh
chit,

Hién tugng tién thich nghi trong chimg thiéu m4u khu trd tir xa (RIPC) 1a co
ché bao vé noi tai cia co thé chdng lai t6n thuong do chimg thiéu mau khu trd va sy
tai twdi mau gdy ra. N6 m6 ta hién twong déng quan tdm trong d6 chung thiéu mau
khu trdi va tai tudi mau thoang qua khong giy chét x4y ra trong mét co quan hodc

mot mé, tao ra tinh dé khéng véi cac thuong ton do tai tudi mau va thiéu mau khu
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tri “gdy chet” trong co quan hodc mé tir cach xa noi xay ra hién tuong ndy. Co ché
thuc sy ma thong qua d6 chung thiéu mau khu tra va tai tuéi mau thoang qua dién
ra ¢ co quan hodc mo tao ra kha ning béo vé& hién chua dugc biét dén méc du mot

vai gia thuyét da duoc dua ra.

Gia thuyét vé thé dich cho ring céc chét ndi sinh (nhu adenosin, bradykinin,
opioit, CGRP, endocanabinoit, Angiotensin I hoic mot sé chit khac nhu yéu t6 thé
dich chua xdc dinh dugc) duge tao ra trong co quan hodic mé xa di vao dong mau
va hoat héa thy thé tuong tmg ciia n6 trong m6 dich va do d6 khéi phyc cac qua
trinh bao vé tim mach khéc nhau trong té bao ma thuomg xut hién cing véi hién

tugng tién thich nghi trong chimg thiéu mau khu tra.

Céc sb liéu gin day cho thdy céc endocanabinoit va cac thy thé ctia ching, cu
thé CB2 c6 thé lién quan dén hién tuong tién thich nghi nay va g6p phin ngin ngira
t6n thuong do tai tuéi mau gdy ra bing cach diéu hoa giam dap tmg viém (Pacher,
P. et al. Br J Pharmacol 2008, 153(2), 252-62). Cuy thé, cic nghién ctru gén day st
dung chét cha véan diéu chinh CB2 da ching té hiéu luc ctia chit chu vén nay trong
viéc 1am giam thwong tdn /R trong tim (Defer, N. et al. Faseb J 2009, 23(7), 2120-
30), ndo (Zhang, M. et al. J Cereb Blood Flow Metab 2007, 27(7), 1387-96), gan
(Batkai, S. et al. Faseb J 2007, 21(8), 1788-800) va than (Feizi, A. et al. Exp
Toxicol Pathol 2008, 60(4-5), 405-10).

Ngoai ra, trong nhitng nim gin déy, ngay cang c6 nhidu tai lidu chi ra ring
CB2 ciing c6 thé déng quan tim trong béi canh tién man tinh va man tinh. Viéc chi
diéu hoa ting CB1 va CB2 dugc cho 1a gin véi trén mod hinh dong vat méc bénh
man tinh la bénh xo héa (Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009,
48(9), 1050-6; Yang, Y. Y. et al. Liver Int 2009, 29(5), 678-85) v&i bidu hién CB2
lién quan trong cdc nguyén bio xo co, céc té bao ndy chiu trach nhiém cho tién

trinh xo hoa.

Trén thuc té, viéc hoat héa thyu thé CB2 béng chit chi van CB2 chon loc da
dugc chi ra 13 tao ra tdc dung chéng xo héa & bénh xo cing toan thin lan toéa
(Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6) va thy thé
CB2 déng vai trd nhu dich quan trong trong chimg xo héa da thir nghiém
(Akhmetshina, A. et al. Arthritis Rheum 2009, 60(4), 1129-36) v trong sinh ly
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bénh & gan, bao gdm chimg xo héa gin véi cic bénh gan man tinh (Lotersztajn, S.
et al. Gastroenterol Clin Biol 2007, 31(3), 255-8; Mallat, A. et al. Expert Opin Ther
Targets 2007, 11(3), 403-9; Lotersztajn, S. et al. Br J Pharmacol 2008, 153(2), 286-
9).

Ban chit ky thuit cia sang ché

Muc dich cuia sang ché 13 d& xult cac hop chit lién két va c6 tac dung diéu

bién thu thé CB2 va ¢6 hoat tinh trén thy thd CB1 thép hon.

Cu thé, sang ché d& xuit hop chit c6 cong thirc (1):

R1—A\
/N N\
Nl

N~ 2N

R’ o

trong d6
A la alkyl, hydroxyalkyl, -CH,C(O)-, -C(O)-, -SO,- hoic khong c6 mit;

R! lahydro, alkyl, haloalkyl, hydroxyl, alkoxy, haloalkoxy, phenyl,
halophenyl,  alkoxyphenyl,  haloalkylphenyl,  haloalkoxyphenyl,
(halo)(haloalkyl)phenyl, xyanophenyl, hydroxyalkoxyphenyl,
alkylsulfonylphenyl, alkylsulfonylaminophenyl, xyano, xycloalkyl,
xycloalkylalkoxy, amino, (alkylsulfonyl)(alkyl)[1,2,4]triazolyl,
(halo)(dialkylamino)pyridinyl, (alkyl)(oxy)pyridinyl, nitro-
benzo[1,2,5]oxadiazolylaminopyridinyl, heteroxyclyl, alkylheteroxyclyl,
hydroxyheteroxyclyl, alkylheteroxyclyl, heteroaryl, haloheteroaryl,
alkylheteroaryl, xycloalkylheteroaryl hodc haloalkylheteroaryl, trong d6
heteroxyclyl 1a vong cacbon c6 tir ba dén tim canh chita it nhit mot
nguyén tr nito hodc oxy, va trong d6 heteroaryl 1a pyridinyl, pyrazolyl,

oxadiazolyl, furazanyl, tetrazolyl hodc triazolyl;
R%1a halogen hoic -NR’rR* hoic -OR’;

mdt trong nhém R* va R* 14 hydro hoic alkyl va nhém con lai 1a alkyl hodc
xycloalkyl;
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hoic R® va R* cing véi nguyén tr nito ma ching gin vao tao thanh
heteroxyclyl hodc heteroxyclyl dugc thé, trong d6 heteroxyclyl 1a
morpholinyl,  piperidinyl,  piperazinyl, pyrolidinyl,  2-oxa-6-
azaspiro[3.3]heptyl,  azetidinyl,  thiazolidinyl,  thiomorpholinyl,
dioxothiomorpholinyl, oxazepanyl, 2-oxa-6-azaspiro[3.4]octyl, 6-oxa-1-
azaspiro[3.3]heptyl, 2-oxa-5-aza-spiro[3.4]octyl, isoxazolidinyl,
aziridinyl, dioxoisothiazolidinyl ho3c oxopyrolidinyl va trong d6
heteroxyclyl dugc thé 13 heteroxyclyl dugc thé bing mot dén bén phin
tr thé doc lap dugc chon tir alkyl, halogen, hydroxyl, alkoxy,
hydroxyalkyl, carboxyl, alkoxyalkyl, xyano, alkylamino, dialkylamino,
alkylcarbonylamino, alkylcarbonyl(alkylamino), phenyl,
alkoxycarbonyl, aminoalkyl, alkylpyrazolyl hogc alkylisoxazolyl;

R’ la alkyl, xycloalkyl, xycloalkylalkyl, haloalkyl hogc oxetanyl;
hodc mudi dugc dung hodc este ciia no;

v6i diéu kién khong bao gdm hop chit 3-[(2-clophenyl)metyl]-5-(1,1-
dimetyletyl)-7-(4-morpholinyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin ~ va  N-
xyclopropyl-5-(1,1-dimetyletyl)-3-(phenylmetyl)-3H-1,2,3-triazolo[4,5-

d]pyrimidin-7-amin.

Séng ché dé xuét quy trinh didu ché quy trinh diéu ché cic hop chét nay, quy

trinh nay bao gdm budc:

(a) phan tng ctia hop chit c6 cong thic (A), tautome ciia nd hoic hdn hop clia céc

tautome ciia no;

° (A)
voi su ¢d mit cia thube thir halogen héa va tily y vé&i bazo; hoiic

(b) phén ing ctia hop chét c6 cong thirc (B):




Rl
/\N N\w)<
\N _N
Cl (B)

v6i su c6 mit cia NHR’R* va tily ¥ véi mot bazo;
trong d6 A, R!, R? va R* duogc xé4c dinh & trén.

Ngoai ra, séng ché con dé xuét dugc phim chira hop chét néu trén.
M5 ta chi tiét sang ché

Trong ban md ta sang ché, thuat ngit “alkyl”, mét minh hodc két hop véi
nhém khac, ding dé chi nhém alkyl mach thing hoic mach nhénh c6 tir 1 dén 8
nguyén tlr cacbon, cu thé 1a nhom alkyl mach théng hoic mach nhanh cé tir 1 dén 6
nguyén tir cacbon va cu thé hon nhém alkyl mach théng hodc mach nhanh c6 tir 1
dén 4 nguyeén tir cacbon. Céc vi du v& nhém C,-Cg alkyl mach thing va mach nhénh
1a metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, céc pentyl ddng phan,
céc hexyl ddng phan, cac heptyl ddng phén va cac octyl ddng phan, cu thé 14 metyl,
etyl, propyl, butyl va pentyl, cu thé hon 1 metyl, etyl, propyl, isopropyl, isobutyl,
tert.-butyl va isopentyl. Cac vi du cu thé vé alkyl 1a metyl, etyl va pentyl, cu thé 1a
metyl va etyl.

Thuat ngft “xycloalkyl”, mot minh hogc két hop v6i nhém khac, dung dé chi
vong xycloalkyl c6 3 dén 8 nguyén tir cacbon va cu thé 13 vong xycloalkyl c6 3 dén
6 nguyén ti cacbon. Cic vi dy vé xycloalkyl 1a xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl, xycloheptyl va xyclooctyl. Cu thé “xycloalkyl” Ia
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Mot vi du cu thé vé xycloalkyl
1a xyclohexyl.

Thuét ngtt “alkoxy”, mdt minh hoZc két hop v6i nhém khac, dung dé chi
nhom cé cdng thic alkyl-O-, trong d6 thuit ngit "alkyl" c6 nghia néu trén, nhu
metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec.butoxy va

tert.butoxy, cu thé 1a metoxy.

Thuat ngit “oxy”, mdt minh hoic két hgp véi nhém khac, dung dé chi nhom -
O-.
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Thuét ngit “halogen” hoic “halo”, mdt minh hodc két hop v6i nhom khac,
dung dé chi flo, clo, brom hoic iot va cu thé 14 flo, clo hoic brom, cy thé hon 14 flo
va clo. Thuét ngit “halo”, két hop v6i nhém khéc, diing dé chi sy thay thé cia nhém
da néu béng it nhat mot halogen, cu thé 1 duoc thé bﬁng mot dén nim halogen, cu
thé 13 tir mot dén bdn halogen, tirc 1 mét, hai, ba hogic bén halogen. Halogen cu thé

13 flo, brom va clo, cy thé hon 14 flo va clo.

Thuét ngit “haloalkyl”, mét minh hogc két hop véi nhém khac, ding d& chi
nhom alkyl duoc thé béng it nhit mot halogen, cu thé 1a dugc thé béng mot dén
nim halogen, cu thé 13 tir mot dén ba halogen. Cu thé “haloalkyl” 1a triflometyl va
triflopropyl. Cu thé “haloalkyl” 12 triflometyl.

Thuit ngit “haloalkoxy”, mdt minh hozic két hop v6i nhém khéc, ding dé chi
nhém alkoxy duoc thé béng it nhit mot halogen, cu thé 1a dugc thé béng mot dén

nim halogen, cu thé 13 tir mot dén ba halogen. Cu thé “haloalkoxy” 1a triflometoxy.

Thuat ngft “halophenyl”, mdt minh hosc két hop v&i nhém khac, ding dé chi
nhém phenyl duoc thé bang it nhat mot halogen, cu thé 1a duoc thé bang mdt dén ba
halogen. Cu thé “halophenyl” 14 clophenyl, cloflophenyl, diclophenyl, bromophenyl
va clodiflophenyl.

Thuét ngit “hydroxyl” va “hydroxy”, mdt minh hosc két hop véi nhém khéc,
ding dé chi nhém -OH.

Thuat ngit “carbonyl”, mdt minh hodc két hop v6i nhém khac, ding @& chi
nhém -C(O)-.

Thuét ngit “amino”, mét minh hoic két hop véi nhém khéc, ding dé chi nhém
amin bac mot (-NH,), nhém amin bac hai (-NH-), hodc nhém amin béc ba (-N-).

Thuat ngit “sulfonyl”, mot minh hogc két hop véi nhém khac, ding dé chi
nhém -SO,-.

Thuét ngit “céc mudi dugc dung” @& cap dén cac mubi ma gitt dugce hi€u qua
va céc dic tinh sinh hoc clia céc bazo ty do va céc axit tw do, ma khéng mong mubn
v& mit sinh hoc hodc v& mit khac. Cac mubi duoc tao thanh vdi cac axit vo co nhu
axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, cu thé 1a

axit clohydric, va céc axit hitu co nhu axit axetic, axit propionic, axit glycolic, axit
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pyruvic, axit oxalic, axit maleic, axit malonic, axit suxinic, axit fumaric, axit tartric,
axit xitric, axit benzoic, axit xinnamic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit p-toluensulfonic, axit salixylic, N-axetylxystein. Ngoai ra, céac
mubi nay c6 thé duoc didu ché bing c4ch bb sung bazo v6 co hojic bazo hitu co vao
axit tw do. C4c mudi thu duoc tir bazo v6 co bao gdm, nhung khong gi6i han 0, cac
mudi natri, kali, lithi, amoni, canxi, magie. C4c mudi thu dugc tir cac bazo hitu co
bao gbm, nhung khéng giéi han &, cdc mudi cua cdc amin bac mot, bac hai va bic
ba, cac amin dugc thé bao gdm cac amin duge thé c6 trong tu nhién, cac amin vong
va nhua trao d6i ion bazo, nhu nhua isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin,
polyamin. Hop chit c6 cong thirc (I) ciing c6 thé c6 mit & dang ion ludng tinh. Cac
mubi duge dung dugc wu tién dic biét clia cac hop chét c6 cong thire (I) 14 cac mudi
cua axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric va axit

metansulfonic.

"Céc este dugc dung" nghia 13 hop chit c6 cong thic chung (I) c6 thé duge
tao din xult & cac nhém chirc dé tao ra cac din xult ma c6 kha ning chuyén hoa
thanh céc hop chét gbc in vivo. Céc vi du vé céc hop chit nay bao gdm cac din
xuét este c6 thé chép nhan v& mit sinh ly va d& chuyén héa, nhu cac metoxymetyl

este, cdc metylthiometyl este va cac pivaloyloxymetyl este.

Néu mot trong céc nguyén liéu ban diu hodc céc hop chit c6 cong thirc (I)
chira mot hodc nhiéu nhém chirc ma khéng 6n dinh hoic d3 phén Umg trong cac
didu kién phén tng ctia mét hoic nhiéu bude phan Ung, thi cic nhém bao vé thich
hop (nhu duge mé ta vi du trong “Protective Groups in Organic Chemistry” theo T.
W. Greene and P. G. M. Wuts, 3™ Ed., 1999, Wiley, New York) c6 thé dugc dua
vao truée bude quyét dinh ap dung cac phuong phép da dugc biét r5 trong linh vyc.
Céc nhém bao vé ndy c6 thé dugc loai bd & giai doan sau cta qué trinh tdng hop
bing cach sir dung cac phuong phép chudn duge mé ta trong tai lidu. Cac vi du vé
cac nhém bao v¢ 1a tert-butoxycarbonyl (Boc), 9-fluorenylmetyl carbamat (Fmoc),
2-trimetylsilyletyl ~ carbamat  (Teoc), carbobenzyloxy (Cbz) va p-
metoxybenzyloxycarbonyl (Moz).
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Hop chit c6 cong thirc (I) c6 thé chira mot vai tdm khong d6i xtmg va c6 thé
c6 mit & dang clia céc chit ddng phan ddi anh tinh khiét quang hoc, cac hdn hop
clia céc chit ddng phan ddi anh nhu, vi du, cic raxemat, cic hdn hop clia cac chit
ddng phéan khong dbi quang, cac raxemat ddng phan khong déi quang hodc cc hdn

hop ciia céc raxemat ddng phan khong d6i quang.

Thuat ngit “nguyén tlr cacbon khong dbi xtg” nghia 14 nguyén tir cacbon c6
bén phén tir thé khic nhau. Theo quy uéc Cahn-Ingold-Prelog, nguyén tur cacbon
khong ddi xtmg c6 thé cé cAu hinh “R” hogc “S”.

Trong dinh nghia ctia R, c4c vi du vé& vong cacbon c6 ba dén tém canh chira it
nhit mdét nguyén tir nito hodc oxy 13 morpholinyl, piperidinyl, piperazinyl,
pyrolidinyl, 2-oxa-6-azaspiro[3.3]heptyl, azetidinyl, 3,3-difloazetidinyl, 3-
hydroxyazetindyl, 3-metoxyazetidinyl, thiazolidinyl, thiomorpholinyl,
dioxothiomorpholinyl, =~ oxazepanyl, = 2-oxa-6-azaspiro[3.4Joctyl, = 6-oxa-1-
azaspiro[3.3]heptyl, 2-oxa-5-aza-spiro[3.4]octyl, aziridinyl, dioxoisothiazolidinyl,
oxetanyl, 3-alkyl-oxetanyl, 3-flooxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
azetidin-2-onyl, pyrolidin-2-onyl, piperidin-2-onyl, dioxothiazetidinyl,
dioxothiazetidinyl, dioxothiazinanyl, hydroxypyrolidinyl va difluorpyrolidinyl;

Trong dinh nghia clia R, céc vi du cu thd vé vong cacbon c6 ba dén tdm canh
chura it nh4t mgt nguyén tir nito hoic oxy 1a morpholinyl, piperidinyl, piperazinyl,
pyrolidinyl, azetidinyl, 3,3-difloazetidinyl, 3-hydroxyazetindyl, 3-metoxyazetidinyl,
thiomorpholinyl, dioxothiomorpholinyl, dioxoisothiazolidinyl, oxetanyl, 3-alkyl-
oxetanyl, 3-flooxetanyl, tetrahydrofuranyl va pyrolidin-2-onyl,

Trong dinh nghia clia R!, céc vi du cu thd vé vong cacbon c6 ba dén tdm canh
chira it nhit mdt nguyén tir nito hoc oxy 1a morpholinyl, piperidinyl, azetidinyl,
3,3-difloazetidinyl, 3-metoxyazetidinyl, thiomorpholinyl, dioxothiomorpholinyl,
oxetanyl, 3-alkyl-oxetanyl va pyrolidin-2-onyl:

Trong dinh nghia ctia R!, céc vi du cu th8 khac vé vong cacbon cé ba dén tAm
canh chia it nhit mét nguyén tir nito hoic oxy la morpholinyl va 2-oxa-6-
azaspiro[3.3]heptyl.

Trong dinh nghia cta R', heteroxyclyl c6 loi 13 oxetanyl, tetrahydrofuranyl,
1,1-dioxo-thietanyl hodc 1,1-dioxo-tetrahydrothiophenyl.
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Trong dinh nghia ciia R’: alkyl c6 loi 1a metyl, etyl, isopropyl hodc pentyl,
xycloalkyl c6 loi 1a xyclopropyl, xyclobutyl hodc xyclopentyl, cu thé 14 xyclobutyl
hodc xyclopentyl; xycloalkylalkyl c6 loi 1a xyclopropylalkyl hodc xyclopropyletyl;
haloalkyl c6 lgi 1a triflopropyl.

Cu thé, sang ché dé cap dén hop chét c6 cong thuc (1), trong do:
A la alkyl, hydroxyalkyl, -CH,C(O)-, -C(O)-, -SO,- hodc khong c6 mit;

R'lahydro, alkyl, haloalkyl, hydroxyl, alkoxy, haloalkoxy, phenyl,
halophenyl,  alkoxyphenyl,  haloalkylphenyl,  haloalkoxyphenyl,
xyanophenyl, hydroxyalkoxyphenyl, alkylsulfonylphenyl,
alkylsulfonylaminophenyl, xyano, xycloalkyl, xycloalkylalkoxy, amino,
heteroxyclyl, alkylheteroxyclyl, hydroxyheteroxyclyl, alkylheteroxyclyl,
heteroaryl hodc haloheteroaryl, trong d6 heteroxyclyl 14 vong cacbon cé
tir ba dén tAm canh chira it nhit mot nguyén tr nito hodc oxy, va trong

do6 heteroaryl 1a pyridinyl, pyrazolyl, oxadiazolyl hodc furazanyl;
R? 12 halogen hoic -NR°R*,;

mét trong nhém R* va R* 1a hydro hogc alkyl va nhém con lai 1a alkyl hoic
xycloalkyl;

hoic R® va R* cing véi nguyén tir nito ma ching gin vao tao thanh
heteroxyclyl hogic heteroxyclyl dugc thé, trong do6 heteroxyclyl 1a
morpholinyl,  piperidinyl,  piperazinyl, pyrolidinyl, = 2-oxa-6-
azaspiro[3.3]heptyl,  azetidinyl,  thiazolidinyl,  thiomorpholinyl,
dioxothiomorpholinyl, oxazepanyl, 2-oxa-6-azaspiro[3.4]octyl, 6-oxa-1-
azaspiro[3.3]heptyl, 2-oxa-5-aza-spiro[3.4]octyl, isoxazolidinyl,
aziridinyl hodc dioxoisothiazolidinyl va trong d6 heteroxyclyl duogc thé
12 heteroxyclyl dugc thé bing mot dén bbn phin tir thé doc 1ap duoc
chon tir alkyl, halogen, hydroxyl, alkoxy, hydroxyalkyl, carboxyl,
alkoxyalkyl va xyano;

hodc muoi dugc dung hodc este ciia nd;

v6i diéu kién khéng bao gdm hop chit 3-[(2-clophenyl)metyl]-5-(1,1-
dimetyletyl)-7-(4-morpholinyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin ~ va N-
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xyclopropyl-5-(1,1-dimetyletyl)-3-(phenylmetyl)-3H-1,2,3-triazolo[4,5-
d]pyrimidin-7-amin.

Cu thé, sang ché dé cap dén cac hop chit sau:

Hop chét c6 cong thirc (I), trong d6 A 1a -CH,-, -CH,CH,-, -CH(CHy)-, -
CH(OH)CH,-, -CH,C(0)-, -C(0)-~, -SO,- hodc khong c6 miit;

Hop chét c6 cong thirc (I), trong d6 A 1a alkyl hodic hydroxyalkyl;

Hop chét ¢ cong thic (I), trong d6 A 13 -CH,-, -CH,CH,-, -CH(CH3)- hoic -
CH(OH)CH,-;

Hop chét c6 cong thire (I), trong d6 R' 13 hydro, alkyl, haloalkyl, hydroxyl,
alkoxy, phenyl, halophenyl, alkoxyphenyl, haloalkylphenyl, haloalkoxyphenyl,
alkylsulfonylphenyl, xyanophenyl, xycloalkyl, alkylheteroxyclyl,
hydroxyheteroxyclyl, heteroaryl, xycloalkylheteroaryl, haloheteroaryl hodc
alkylheteroaryl, trong d6 heteroxyclyl 1a vong cacbon chtra it nhat mot nguyén tir
nito va trong d6 heteroaryl 1a pyridinyl, pyrazolyl, oxadiazolyl, tetrazolyl hodc

furazanyl;

Hop chét c6 cong thirc (I), trong d6 R! 13 hydro, alkyl, haloalkyl, hydroxyl,
alkoxy, phenyl, halophenyl, alkoxyphenyl, haloalkylphenyl, haloalkoxyphenyl,
xyanophenyl, xycloalkyl, alkylheteroxyclyl, hydroxyheteroxyclyl, heteroaryl hodc
haloheteroaryl, trong do6 heteroxyclyl 14 morpholinyl hodc 2-oxa-6-
azaspiro[3.3]heptyl, va trong d6 heteroaryl 14 pyridinyl, pyrazolyl ho#c oxadiazolyl;

Hop chit c6 cong thic (I), trong d6 R! 1a haloalkyl, phenyl, halophenyl,
haloalkylphenyl, xyanophenyl, alkylsulfonylphenyl, xycloalkyl, heteroaryl,
xycloalkylheteroaryl, haloheteroaryl hodc alkylheteroaryl, trong d6 heteroaryl 1a
pyridinyl, pyrazolyl, oxadiazolyl, tetrazolyl ho#c furazanyl. Hop chét c6 cong thirc
(D), trong d6 R' 13 haloalkyl, phenyl, halophenyl, haloalkylphenyl, xyanophenyl,
xycloalkyl hodc heteroaryl, trong d6 heteroaryl 1a pyridinyl, pyrazolyl hodc

oxadiazolyl;

Hop chét c6 cong thire (I), trong d6 R' 13 hydro, metyl, metoxy, hydroxyl,
clophenyl, bromophenyl, metoxyphenyl, triflometoxyphenyl, cloflophenyl,
xyclohexyl, diclophenyl, triclophenyl, hydroxyetoxyphenyl, dicloflophenyl,
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(clo)(triflometyl)phenyl, (diclo)(triflometyl)phenyl, metylsulfonylphenyl,
metylsulfonylaminophenyl, pyridinyl, clopyridinyl, diclopyridinyl,
metylpyrolidinyl, oxetanyl, metyloxetanyl, (metylsulfonyl)(metyl)[1,2,4]triazolyl,
(clo)(dimetylamino)pyridinyl, (metyl)(oxy)pyridinyl, nitro-benzo[1,2,5]
oxadiazolylaminopyridinyl, pyrazolyl, metylpiperidinyl, morpholinyl, 2-oxa-6-
azaspiro[3.3]heptyl, hydroxypyrolidinyl, triflometyl, clodiflophenyl,
triflometylphenyl, xyanophenyl, phenyl, tetrahydrofuranyl, metyl-[1,2,4]
oxadiazolyl, furazanyl, metylfurazanyl, metyl-[1,3,4]oxadiazolyl, metyl-[1,3,4]
oxadiazolyl, metyltetrazolyl, metyl-[1,2,4]triazolyl, dimetyl-[1,2,4]triazolyl,
triflometylpyrazolyl, dimetylpyrazolyl, metyl-[1,2,3]triazolyl, triflometyl-[1,2,4]

oxadiazolyl, xyclopropyltetrazoly hodc metylfurazanyl;

Hop chét c6 cong thic (I), trong d6 R' 13 hydro, metyl, metoxy, hydroxyl,
clophenyl, bromophenyl, metoxyphenyl, triflometoxyphenyl, cloflophenyl,
xyclohexyl, diclophenyl, hydroxyetoxyphenyl, dicloflophenyl,
metylsulfonylphenyl, = metylsulfonylaminophenyl,  pyridinyl,  clopyridinyl,
diclopyridinyl, = metylpyrolidinyl, = oxetanyl, = metyloxetanyl, = pyrazolyl,
metylpiperidinyl, morpholinyl, 2-oxa-6-azaspiro[3.3]heptyl, hydroxypyrolidinyl,
triflometyl, clodiflophenyl, triflometylphenyl, xyanophenyl, phenyl,
tetrahydrofuranyl, metyl-[1,2,4]oxadiazolyl hodc furazanyl;

Hop chét c6 cong thirc (I), trong d6 R' 13 hydro, metyl, metoxy, hydroxyl,
clophenyl, bromophenyl, metoxyphenyl, triflometoxyphenyl, cloflophenyl,
xyclohexyl, diclophenyl, pyridinyl, clopyridinyl, pyrazolyl, furazanyl,
metylpiperidinyl, morpholinyl, 2-oxa-6-azaspiro[3.3]heptyl, hydroxypyrolidinyl,
triflometyl, clodiflophenyl, triflometylphenyl, xyanophenyl hodc phenyl,

Hop chét c6 cong thuc (I), trong d6 R' 1a haloalkyl, phenyl, halophenyl,
haloalkylphenyl, xyanophenyl, alkylsulfonylphenyl, xycloalkyl, heteroaryl,
xycloalkylheteroaryl, haloheteroaryl hodc alkylheteroaryl, trong d6 heteroaryl 1a
pyridinyl, pyrazolyl, oxadiazolyl, tetrazolyl hodc furazanyl;

Hop chét c6 cong thic (I), trong d6 R'1a clophenyl, xyclohexyl, diclophenyl,
pyridinyl, clopyridinyl, diclopyridinyl, triflometyl, clodiflophenyl,
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triflometylphenyl, xyanophenyl, phenyl, metylsulfonylphenyl, metyltetrazolyl,
metylfurazanyl hodc xyclopropyltetrazolyl;

Hop chét c6 cong thirc (I), trong d6 R! 1a clophenyl, xyclohexyl, diclophenyl,
pyridinyl, triflometyl, clodiflophenyl, triflometylphenyl, xyanophenyl ho#c phenyl;

Hop chit c6 cong thiac (I), trong d6 R' 1a clophenyl, metylfurazanyl,
clopyridinyl, metylsulfonylphenyl hodc metyltetrazolyl;

Hop chét c6 cong thirc (I), trong d6 R* 1a -NR’R%;

Hop chét c¢6 cong thic (I), trong d6 mot trong nhém R>® va R* 1a hydro hoac

etyl va nhom con lai 13 etyl hodc xyclohexyl;

Hop chat c6 cong thie (I), trong d6 R? va R* cling véi nguyén ti nito ma
ching gin vao tao thanh heteroxyclyl hodc heteroxyclyl dugc thé, trong do
heteroxyclyl 1a piperidinyl, piperazinyl, pyrolidinyl, morpholinyl, thiazolidinyl,
thiomorpholinyl, dioxo-thiomorpholinyl, oxazepanyl, 2-azetidinyl, 2-oxa-6-
azaspiro[3.3]heptyl, = oxopyrolidinyl, = 2-oxa-6-azaspiro[3.4]octyl, = 6-oxa-1-
azaspiro[3.3]heptyl, isoxazolidinyl, aziridinyl, dioxoisothiazolidinyl, 2-oxa-5-or
azaspiro[3.4]octyl, va trong d6 heteroxyclyl dugc thé 13 heteroxyclyl dugc thé bing
moét dén bdn phén tr thé doc lap dugc chon tur alkyl, halogen, hydroxyl,
hydroxyalkyl, alkoxy, alkoxyalkyl, xyano, alkylamino, dialkylamino,
alkylcarbonylamino, alkylcarbonyl(alkylamino), phenyl, aminoalkyl,

metylpyrazolyl va metylisoxazolyl;

Hop chét ¢6 cong thirc (I), trong d6 R® va R* cing véi nguyén tir nito ma
ching gén vao tao thanh heteroxyclyl hoiic heteroxyclyl dugc thé, trong do
heteroxyclyl 1a piperidinyl, pyrolidinyl hodc azetidinyl, va trong d6 heteroxyclyl
duogc thé 13 heteroxyclyl dugc thé bﬁng mot dén bdn phin tir thé doc 1a8p duoc chon

tir alkyl, halogen, hydroxyl, hydroxyalkyl va alkoxyalkyl,

Hop chit c6 cong thirc (I), trong d6 R® va R* cing véi nguyén ti nito ma
chiing gin vao tao thanh piperidinyl, pyrolidinyl, diflopiperidinyl, diflopyrolidinyl,
difloazetidinyl, (metyl)(hydroxyl)azetidinyl, hydroxypyrolidinyl,
hydroxymetylpyrolidinyl,  (hydroxymetyl)(diflo)pyrolidinyl,  (hydroxyl)(diflo)
pyrolidinyl, (hydroxyl)(hydroxymetyl)pyrolidinyl, tetraflopyrolidinyl, 2-oxa-6-
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azaspiro[3.3]heptyl, ~metoxymetylpyrolidinyl, metylpiperazinyl, —morpholinyl,
azetidinyl, hydroxyazetidinyl, metoxyazetidinyl, dimetylmorpholinyl,
metylmorpholinyl, hydroxymetylmorpholinyl, thiazolidinyl, thiomorpholinyl,
dioxothiomorpholinyl,  oxazepanyl, dimetylpyrolidinyl, metoxypyrolidinyl,
metylpyrolidinyl, hydroxypiperidinyl, (hydroxyl)(hydroxymetyl) pyrolidinyl,
(metyl)(hydroxyl)pyrolidinyl, 2-oxa-6-azaspiro[3.4]octyl, 6-oxa-1-
azaspiro[3.3]heptyl, flopyrolidinyl, isoxazolidinyl, aziridinyl, (xyano)(flo)
pyrolidinyl, dioxo-isothiazolidinyl, xyanopyrolidinyl, 2-oxa-5-azaspiro[3.4]octyl,
dihydroxypyrolidinyl, oxopyrolidinyl, , metylaminopyrolidinyl,
dimetylaminopyrolidinyl, metylcarbonylaminopyrolidinyl, metylcarbonyl
(metylaminopyrolidinyl), phenylpyrolidinyl, metylcarbonyl(etylaminopyrolidinyl),
metoxycarbonylazetidinyl, —aminometylpyrolidinyl, —metylpyrazolyl-pyrolidinyl,
metylisoxazolyl-pyrolidinyl hodc metyl[1,2,4]oxadiazolyl-pyrolidinyl;

Hop chit c6 cong thic (I), trong d6 R? va R* ciing v6i nguyén tit nito ma
chiing gén vio tao thanh piperidinyl, pyrolidinyl, diflopiperidinyl, diflopyrolidinyl,
difloazetidinyl, (metyl)(hydroxyl)azetidinyl, hydroxypyrolidinyl,
hydroxymetylpyrolidinyl, (hydroxymehthyl)(diflo)pyrolidinyl, (hydroxyl)(diflo)
pyrolidinyl, (hydroxyl)(hydroxymetyl)pyrolidinyl, tetraflopyrolidinyl, 2-oxa-6-
azaspiro[3.3]heptyl, ~metoxymetylpyrolidinyl, metylpiperazinyl, morpholinyl,
azetidinyl, hydroxyazetidinyl, metoxyazetidinyl, dimetylmorpholinyl,
metylmorpholinyl, hydroxymetylmorpholinyl, thiazolidinyl, thiomorpholinyl,
dioxothiomorpholinyl,  oxazepanyl, dimetylpyrolidinyl, = metoxypyrolidinyl,
metylpyrolidinyl, hydroxypiperidinyl, (hydroxyl)(hydroxymetyl) pyrolidinyl,
(metyl)(hydroxyl)pyrolidinyl, 2-oxa-6-azaspiro[3.4]octyl, 6-oxa-1-
azaspiro[3.3heptyl, flopyrolidinyl, isoxazolidinyl, aziridinyl,
(xyano)(flo)pyrolidinyl,  dioxo-isothiazolidinyl,  xyanopyrolidinyl,  2-oxa-5-
azaspiro[3.4]octyl hodc dihydroxypyrolidinyl;

Hop chét c6 cong thirc (I), trong d6 R® va R* ciing v6i nguyén ti nito ma
chiing gin vio tao thanh piperidinyl, pyrolidinyl, diflopiperidinyl, diflopyrolidinyl,
difloazetidinyl, (metyl)(hydroxyl)azetidinyl, hydroxypyrolidinyl,
hydroxymetylpyrolidinyl, tetraflopyrolidinyl, 2-oxa-6-azaspiro[3.3]heptyl,
metoxymetylpyrolidinyl, metylpiperazinyl, morpholinyl, azetidinyl,
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hydroxyazetidinyl, metoxyazetidinyl, dimetylmorpholinyl, metylmorpholinyl,
hydroxymetylmorpholinyl, thiazolidinyl, thiomorpholinyl, dioxothiomorpholinyl,
oxazepanyl, dimetylpyrolidinyl, metoxypyrolidinyl, metylpyrolidinyl,
hydroxypiperidinyl, (hydroxyl)(hydroxymetyl) pyrolidinyl, (metyl)(hydroxyl)
pyrolidinyl, 2-oxa-6-azaspiro[3.4]octyl, 6-oxa-1-azaspiro[3.3]heptyl, flopyrolidinyl,
isoxazolidinyl,  aziridinyl,  (xyano)(flo)pyrolidinyl,  dioxo-isothiazolidinyl,
xyanopyrolidinyl, (hydroxyl)(hydroxymetyl)pyrolidinyl, 2-oxa-5-azaspiro[3.4]Joctyl
hodc dihydroxypyrolidinyl;

Hop chit c6 cong thirc (I), trong d6 R® va R* cung v6i nguyén tr nito ma
ching gin vao tao thanh diflopiperidinyl, diflopyrolidinyl, difloazetidinyl,
(metyl)(hydroxyl) azetidinyl, hydroxypyrolidinyl, hydroxymetylpyrolidinyl,
tetraflopyrolidinyl, metoxymetylpyfolidinyl, (hydroxyl)(hydroxymetyl)pyrolidinyl
hogc (metyl)(hydroxyl) pyrolidinyl,

Hop chét c6 cong thirc (D), trong d6 R® va R* cung véi nguyén tir nito ma
ching gin vao tao thanh heteroxyclyl hodc heteroxyclyl dugc thé, trong d6
heteroxyclyl 1a  piperidinyl, pyrolidinyl, azetidinyl hoic  2-oxa-6-
azaspiro[3.3]heptyl, va trong d6 heteroxyclyl dugc thé 13 heteroxyclyl dugc thé
bing mot dén bbn phin tir thé doc 14p dwoc chon tir alkyl, halogen, hydroxyl,
hydroxyalkyl va alkoxyalkyl;

Hop chit c6 cong thirc (I), trong d6 R* va R* cing véi nguyén tr nito ma
ching gin vao tao thanh diflopiperidinyl, diflopyrolidinyl, difloazetidinyl,
(metyl)(hydroxyl) azetidinyl, hydroxypyrolidinyl, hydroxymetylpyrolidinyl,
tetraflopyrolidinyl, metoxymetylpyrolidinyl, (hydroxyl)(hydroxymetyl)pyrolidinyl,
(metyl)(hydroxyl) pyrolidinyl hodc 2-oxa-6-azaspiro[3.3]heptyl;

Hop chit c6 cong thic (I), trong d6 R? 1a hydroxypyrolidinyl hoéc
metylhydroxypyrolidinyl, cu thé 13 hydroxypyrolidinyl; va

Hop chét c6 cong thirc (I), trong d6 R’ 13 metyl, etyl, isopropyl, pentyl,
xyclobutyl, xyclopentyl, xyclopropylmehtyl, xyclopropyletyl, triflopropyl hoic

oxetanyl.
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Trong dinh nghia ctia R', halophenyl, alkylfurazanyl, halopyridinyl,
alkylsulfonylphenyl va alkyltetrazolyl 1a cé lgi ddc biét, va halophenyl va
alkyltetrazolyl 1a c6 l¢i hon.

Trong dinh nghia ctia R!, clophenyl, metylfurazanyl, clopyridinyl,
metylsulfonylphenyl va metyltetrazolyl 14 c6 lgi ddc bi€t, va clophenyl va

metyltetrazolyl 1a c6 1gi hon.

Co6 loi dic biét néu R? 1a -NR°R* va R® va R* cung vdi nguyén tlr nito ma
ching gin vao tao thanh hydroxypyrolidinyl.

C6 loi dic biét néu A 1a alkyl, cu thé hon 13 -CH,-.

Do d6, sang ché con dé cap dén phuong 4n c6 loi sau:

Hop chat c6 céng thie (I), trong dé:

A 1a alkyl,

R' 13 halophenyl, alkylfurazanyl, halopyridinyl, alkylsulfonylphenyl hozc
alkyltetrazolyl; va

R?1a -NR’R* va R® va R* cling v6i nguyén tir nito ma ching gén vao tao thanh
hydroxypyrolidinyl.

Séng ché con @ cap dén phwong 4n c6 loi sau:

Hop chét c6 cong thic (D), trong.dé:

A la -CHy-;

R' 1a clophenyl, metylfurazanyl, clopyridinyl, metylsulfonylphenyl hoac

metyltetrazolyl; va

R* 12 -NR’R* va R® va R? cling v6i nguyén tir nito ma chiing gén vao tao thanh
hydroxypyrolidinyl.

Séng ché con dé cap dén phuong 4n c6 loi sau:

Hop chét c¢6 cong thirc (I), trong d6:

A 1a alkyl;

R! 13 halophenyl hozc alkyltetrazolyl; va
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R? 12 -NR’R* va R? va R* ciing v&i nguyén ti nito ma ching gén véo tao thanh
hydroxypyrolidinyl.

Séng ché con d& cap dén phuong 4n c6 1oi sau:

Hop chit c6 cong thirc (I), trong d6:

A la -CHy-;

R' 14 clophenyl hodc metyltetrazolyl; va

R? 12 -NR’R* va R? va R* ciing v6i nguyén ti nito ma ching gén vao tao thanh
hydroxypyrolidinyl.

Cu thé, sang ché con dé cap dén hop chét c6 cong thire (I), hop chit nay duogc

chon tir
5-tert-butyl-3-(2-clobenzyl)-7-(piperidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(4,4-diflopiperidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(4-metylpiperazin-1-yl)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(3,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-N-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-amin;
5-tert-butyl-3-(2-clobenzyl)-N-xyclohexyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
amin;
5-tert-butyl-3-(2-clobenzyl)-N,N-dietyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-amin;
6-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-oxa-6-
azaspiro[3.3]heptan;
7-(azetidin-1-yl)-5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(3,3-difloazetidin-1-yl)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin;
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1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)azetidin-3-

ol;

1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl1)-3-
metylazetidin-3-ol,
5-tert-butyl-3-(2-clobenzyl)-7-(3-metoxyazetidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
(28,6R)-4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-
2,6-dimetylmorpholin;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-
metylmorpholin;
(4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin-
2-yl)metanol;
3-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)thiazolidin;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)thiomorpholin;
5-tert-butyl-3-(2-clo-benzyl)-7-(1,1-dioxo-1A6-thiomorpholin-4-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin; '
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl)-1,4-
oxazepan;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2,2-
dimetylmorpholin;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3,3-
dimetylmorpholin;
5-tert-butyl-3-(2-clobenzyl)-7-((2R,5R)-2,5-dimetylpyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;
(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDpyrolidin-3-ol;
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S-tert-butyl-3-(2-clobenzyl)-7-(3-metoxypyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-3-(2-clobenzyl)-7-(2,2-dimetylpyrolidin-1-yl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-3-(2-clobenzyl)-7-(2-metylpyrolidin-1-yl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin;

6-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl)-2-0xa-6-
azaspiro[3.4]octan;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)piperidin-4-
ol;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)piperidin-3-ol; '
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)piperidin-3-ol;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-6-oxa-1-
azaspiro[3.3]heptan;
(S)-5-tert-butyl-3-(2-clobenzyl)-7-(3-flopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
(R)-(1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-2-yl)metanol;
(S)-(1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-2-yl)metanol,
2-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin;
2-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)isoxazolidin;
7-(aziridin-1-yl)-5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(R)-5-tert-butyl-3-(2-clobenzyl)-7-(3-flopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
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5-tert-butyl-3-(2-clobenzyl)-7-(3,3,4,4-tetraflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(R)-5-tert-butyl-3-(2-clobenzyl)-7-(2-(metoxymetyl)pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin; '
(S)-5-tert-butyl-3-(2-clobenzyl)-7-(2-(metoxymetyl)pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(28,4S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-4-
flopyrolidin-2-carbonitril;
5-tert-butyl-3-(2-clo-benzyl)-7-(1,1-dioxo-1A6-isothiazolidin-2-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin-
3-yDmetanol;
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDpyrolidin-2-carbonitril;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-y1)
pyrolidin-2-carbonitril;
(25,3S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-
(hydroxymetyl)pyrolidin-3-ol;
(25,3R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-
(hydroxymetyl)pyrolidin-3-ol;
5-tert-butyl-3-(2-clo-benzyl)-7-(2-oxa-5-aza-spiro[3.4]oct-5-yl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-
pyrolidin-3-ol;

(3R,4R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[ 1,2,3 ]Jtriazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3,4-diol;

(3S,4R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-yl1]-
pyrolidin-3,4-diol;
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4-(5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl)
morpholin;

4-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin;
5-tert-butyl-3-(2-clo-4-flo-benzyl)-7-morpholin-4-yl-3H-[1,2,3 ]triazolo[4,5-d]
pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(4-metoxy-benzyl)-3H-[1,2,3 ]triazolo
[4,5-d]pyrimidin;

S5-tert-butyl-7-(3,3-diflo-pyrolidin-1 -yl)-3-etyl-3H- [1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metoxy-etyl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-
etanol;
5-tert-butyl-3-xyclohexylmetyl-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(3-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(4-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2,3-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-3-(2,4-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-3-(2,5-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-3-(2,6-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;

5-tert-butyl-3-(2-clo-4-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
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S-tert-butyl-3-(2-clo-6-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-2-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-3-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-4-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,2,2-triflo-etyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clo-4,5-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-3,6-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;
3-(2-Bromo-benzyl)-5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometyl-benzyl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metoxy-benzyl)-3H-[1,2,3 ]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometoxy-benzyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin; '
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-benzonitril;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-phenetyl-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d ] pyrimidin-3-y1]-1-

phenyl-etanon;
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5-tert-butyl-3-[(R)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-[(S)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[ 1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
phenyl-etanol;
5-tert-butyl-3-(2-clo-3-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-5-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-oxetan-3-yl-3H-[1,2,3 ]triazolo[4,5-d]
pyrimidin; va

[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3 ]triazolo[4,5-d]pyrimidin-3-y1]-(2-

clo-phenyl)-metanon.

Cu thé sang ché con d& cap dén hop chit c6 cong thiee (T), hop chét nay dugc
chon tur

(3S,5R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
5-hydroxymetyl-pyrolidin-3-ol;
{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-4,4-
diflo-pyrolidin-2-yl}-metanol;
(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl1]-4,4-
diflo-pyrolidin-3-ol;
5-tert-butyl-3-(2,6-diclo-3-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
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5-tert-butyl-3-(2,5-diclo-pyridin-3-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4-metyl-furazan-3-ylmetyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-[ 1,2,4]oxadiazol-5-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-[2-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-[2-(3-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-[2-(4-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-ol;
5-tert-butyl-3-(2-clo-benzensulfonyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(R)-tetrahydro-furan-3-yl-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(S)-tetrahydro-furan-3-yl-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3 ]triazolo[4,5-d]pyrimidin-3-yl]-1-
(2-clo-phenyl)-etanon;
5-tert-butyl-3-(2,3-diclo-6-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metansulfonyl-benzyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
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5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-pyridin-2-yl-etyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-oxetan-3-ylmetyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
(3-clo-phenyl)-etanon;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
(4-clo-phenyl)-etanon;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
pyridin-3-yl-etanon;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
pyridin-4-yl-etanon;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,3,6-triclo-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-3-triflometyl-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-pyridin-3-yl-etyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2-pyridin-4-yl-etyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2,3-diclo-6-triflometyl-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(3,4-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1,1-dioxo-1A6-thietan-3-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1,1-dioxo-tetrahydro-1A6-thiophen-3-
yD-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl1]-1-
pyridin-2-yl-etanon;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metyl-[1,3,4 ]oxadiazol-2-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(3-clo-pyridin-4-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metyl-[ 1,2,4]oxadiazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metansulfonyl-4-metyl-4H-
[1,2,4]triazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
{3-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-5-clo-pyridin-4-yl}-dimetyl-amin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-triflometyl- 1 H-pyrazol-4-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-3H-[1,2,3 Jtriazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;
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(8)-1-[5-tert-butyl-3-(2,3-diclo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2-triflometyl-benzyl)-3H-[ 1,2,3]triazolo[4,5-d ]pyrimidin-7-
yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-
7-y1] -pyrolidin-3 -ol;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,5-dimetyl-2H-pyrazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(4,5-dimetyl-4H-[1,2,4]triazol-3-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl-1-oxy-pyridin-3-ylmetyl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
(S)-1-[5-tert-butyl-3-(3,4-diclo-pyridin-2-ylmetyl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(5-metyl-[1,2,4]oxadiazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(4,5-dimetyl-4H-[1,2,4 triazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
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(S)-1-[5-tert-butyl-3-(2,5-dimetyl-2H-pyrazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-triflometyl-[1,2,4]oxadiazol-5-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-{5-tert-butyl-3-[2-(7-nitro-benzo[1,2,5]oxadiazol-4-ylamino)-pyridin-3-
ylmetyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl1}-pyrolidin-3-ol;
(25,35)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl]-2-hydroxymetyl-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3 Jtriazolo[4, 5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2,5-dimetyl-2H-[1,2,4]triazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin -7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2-metyl-1-oxy-pyridin-3-ylmetyl)-3H-[ 1 ,2,3]triazolb [4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,5-dimetyl-2H-[1,2,4]triazol-3-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(2S,3S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(2S,35)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin -7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,3S)-1-[5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin -7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,3S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;

(285,3S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3H-[1,2,3 Jtriazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol; '
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(285,3S)-1-[5-tert-butyl-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin -7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,35)-1-[5-tert-butyl-3-(4,5-dimetyl-4H-[1,2,4 ]triazol-3-ylmetyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(285,35)-1-[5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(285,3S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin; -
5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(4,5-dimetyl-4H-[1,2,4]triazol-3-ylmetyl)-7-(3,3,4,4-tetraflo-
pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-metyl-3H-[1,2,3 ]triazol-4-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 ]hept-6-yl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 Jhept-
6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3 Thept-
6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 Jhept-6-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-7-(2-0xa-6-aza-
spiro[3.3]hept-6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(4,5-dimetyl-4H-[1,2,4]triazol-3-ylmetyl)-7-(2-oxa-6-aza-
spiro[3.3]hept-6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3 -rhetyl-3H- [1,2,3]triazol-4-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3Thept-
6-y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2-metansulfonyl-benzyl)-7-(2-oxa-6-aza-spiro[3.3 hept-6-y1)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3]hept-6-yl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-
3-on;
S-tert-butyl-3-(2-clo-benzyl)-7-(3,3-dimetyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin; |

{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-y1} -metyl-amin;
{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-dimetyl-amin;
N-{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl} -axetamit;
N-{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yI]-
pyrolidin-3-yl}-axetamit;

N-{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-N-metyl-axetamit;
5-tert-butyl-3-(2-clo-benzyl)-7-(3-phenyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
N-{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3-yl}-N-etyl-axetamit;
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Metyl este cuoa axit 1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-azetidin-3-carboxylic;
5-tert-butyl-3-(2-clo-benzyl)-7-(3-metyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
C-{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-2-yl}-metylamin;

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(1-metyl-1H-pyrazol-3-yl)-pyrolidin-1-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(2-metyl-2H-pyrazol-3-yl)-pyrolidin-1-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(3-metyl-isoxazol-5-yl)-pyrolidin-1-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(3-metyl-[1,2,4]oxadiazol-5-yl)-pyrolidin-1-y1]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-
3-0l;

5-tert-butyl-3-(2-clo-benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-(oxetan-3-yloxy)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-3-(2-clo-benzyl)-7-metoxy-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-etoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert—buty1—3-(2-clo-benzyl)-7-isopropoxy-3H-[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-xyclopropylmetoxy-3H-[ 1,2,3]triazolo[4,5-d]
pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-(1-xyclopropyl-etoxy)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;

5-tert-butyl-3-(2-clo-benzyl)-7-xyclopentyloxy-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin;
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S-tert-butyl-3-(2-clo-benzyl)-7-(2,2-dimetyl-propoxy)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;

S-tert-butyl-3-(2-clo-benzyl)-7-(2,2,2-triflo- 1 -metyl-etoxy)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

S-tert-butyl-3-(2-clo-benzyl)-7-((S)-2,2,2-triflo- 1-metyl-etoxy)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
S-tert-butyl-3-(2-clo-benzyl)-7-((R)-2,2,2-triflo-1-metyl-etoxy)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
(35)-1-(3-benzyl-5-tert-butyl-triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol;

(R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol;
1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[ 1,2,3 ]triazolo[4,5-d]
pyrimidin-7-yl)pyrolidin-3-ol;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl)-3-
metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-ol;
(8)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3 Jtriazolo[4,5 ;d] pyrimidin-
7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl)-3-metylpyrolidin-3-ol;

(S)-1-(5-tert-butyl-3-((3-clopyridin-2-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yD)-3-metylpyrolidin-3-ol;
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(R)-1-(5-tert-butyl-3-((3-clopyridin-2-yl)metyl)-3H-[1,2,3]triazolo[4,5-d[pyrimidin-
7-y1)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((3-metyl-1,2,4-0xadiazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((3-metyl-1,2,4-oxadiazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3 ]triazolo[4,5-d]
pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[ 1,2,3]triazolo[4,5-d]
pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((4-metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;

R)-1-(5 -tert-bﬁtyl-3 -((4-metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(3,3,3-triflopropyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-
3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(3,3,3-triflopropyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yI)-
3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol; va
(R)-1-(5-tert-butyl-3-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol.

Cu thé, sang ché @& cap dén hop chit c6 cong thirc (I), hop chit nay duoc
chon tir
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S-tert-butyl-3-(2-clobenzyl)-7-(4,4-diflopiperidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin; '
S-tert-butyl-3-(2-clobenzyl)-7-(3,3-diflopyrolidin-1-y1)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-(2-clobenzyl)-7-(3,3-difloazetidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylazetidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)pyrolidin-3-ol;
(R)-(1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-2-yl)metanol,
S-tert-butyl-3-(2-clobenzyl)-7-(3,3,4,4-tetraflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(R)-5-tert-butyl-3-(2-clobenzyl)-7-(2-(metoxymetyl)pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
(25,35)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-
(hydroxymetyl)pyrolidin-3-ol;
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-
pyrolidin-3-ol;
S-tert-butyl-3-xyclohexylmetyl-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

S-tert-butyl-3-(2,6-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-2-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-3-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin;
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S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,2,2-triflo-etyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-(2-clo-3,6-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometyl-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-benzonitril;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-phenetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-[(R)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin; va
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
phenyl-etanol.

Cu thé, sang ché d& cap dén hop chit c6 cong thirc (1), hop chit nay duoc
chon tir:
S-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
S-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl-2H-[ 1,2,4]triazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;

-36-



21491

(S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin -7-yl]-pyrolidin-3-ol;
S-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3 Jhept-6-y1)-3H-
[1,2,3] triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-((R)-2,2,2-triflo-1-metyl-etoxy)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin-
7-y1)-3-metylpyrolidin-3-ol; va
(R)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-
7-yl)-3-metylpyrolidin-3-ol.

Cac hop chét c6 cdng thire (I) sau day 1a c6 loi dic biét:
(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-3-ol;
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(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;

(8)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol; va

(S)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol.

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-3-ol 13 hop chét c6 loi dic biét.

Viéc diéu ché hop chit c6 cong thire (I) ctia séng ché c6 thé dugc thuc hién
theo phuong phép tdng hop 14n lugt hosic ddng thdi. Viée téng hop céc hop chét
theo sang ché dugc thé hién trong cac so db sau. Céc k§ ning cin thiét d& tién hanh
céc phan tmg va tinh ché cic san phim tao ra 14 da bit di voi ngudi c6 k¥ nidng
trung binh trong linh vuc ndy. Céc phan tir thé va cac chi s§ dugc si dung trong
phan mo ta dudi day cho céc quy trinh c6 nghia dugc néu trong badn mo ta & trén trix
khi ¢6 quy dinh khéc. Chi tiét hon, cac hop chét c6 cong thirc (I) c6 thé duoc didu
ché theo céc phuong phap dugc néu dudi day, theo cic phuong phdp dugc néu
trong vi dyu thyc hién hoic theo cac phuong phap twong tur. Cac didu kién phan timg
thich hop cho cac budc phan Ung riéng la da biét dbi voi nguoi c6 k§ ning trung
binh trong linh vuc nay. Ngoai ra, cac diu kién phan Gng anh hudng dén cac phén
Umg duoc md td trong tai li€u chuyén nganh vi du: Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition, Richard
C. Larock. John Wiley & Sons, New York, NY. 1999). Céc tic gia sang ché phat
hién ring s& thuan tién dé tién hanh phan tmg khi c6 mit hodc khong cé mit dung
moi. Khong cé gidi han cu thé v& ban chét cua dung mdi dugc st dung, mién 1a céc
dung m6i khéng c6 tic dong x4u dén phan tmg hoic chit thir 1ién quan va né cé thé
hoa tan céc chat thiy, it nhit dén mo6t mic d6 nao d6. Céc phan tng dugc mé ta cod
thé dién ra trong khoang nhi¢t d§ rng, va nhi€t d6 phan tmg chinh xac khéng phai
la yéu tb quyét dinh d6i voi sang ché. Thuén loi néu thyc hién phan tmg dugc mo ta

trong khoang nhiét 6 nim trong khoang tir -78°C dén nhiét d6 hdi lwu. Thoi gian
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cén cho phan tmg ciing c6 thé thay ddi trong khoang rong, tiry thudc vao nhidu yéu
t6, chii yéu 13 nhiét d6 phan tmg va ban chit cta cac chit phén Ung. Tuy nhién,
khoang thoi gian tir 0,5 gior dén vai ngay thuong s& du d8 tao ra cac chit trung gian
va cac hop chit dugc mé ta. Trinh ty phan ung khéng gi6i han & trinh ty dugc thé
hién trong cac so do, tuy nhién, tlly thudc vao nguyén liéu ban déu va kha nang
phén {mg twong tmg ciia chiing, trinh ty ciia cac budc phan tng cé thé duoc thay
ddi tiry y. Céc nguyén liéu ban diu hodc c6 thd duge bén trén thi trudng hogic ¢ thé
duoc diéu ché bing cac phuong phap tuong tw voi cac phuong phap dugc néu dudi
day theo cac phuong phap dugc md ta trong céc tai liéu vién din dugc néu trong

ban mo ta hodc trong céc vi du thuc hién, hodc theo cac phuong phap di biét trong

linh vuc nay.
So dd 1
RL—A RM—A

1 1 } \ H%
R\ a) R\ . b) N NH, c) N N

A—X — 3 A—N=N=N o N\\ | NH. —— N\\ I

N 2 N R
- i o)
5 v v
X=Br hoic Cl R=CONH,, CN

1 (i R—A
R—A H R=A N oy
d) NN | e) N | N f) N | A
\\Nl‘/"‘ \\NJ;/N NN
2
0 Cl R
\Y/| Vil I

a) Cac halogenua II ho#c c6 sén trén thi trudng hogic c6 thé duoc tdng hop
theo céc phuong phép d3 biét trong linh vyc. Céc halogenua II nay thuomg duge
phan tmg d& dang véi natri azit trong dung méi thich hop nhu axetonitril, etanol
hoic DMF tao ra cac din xuét azit III. Cac diéu kién dugc wu tién khac lién quan
dén viéc st dung cic dung mdi nhu DMA, NMP hoic DMSO, thdm chi dugc uu
tién hon 1a NMP va DMSO. Trong cic dung m6i khéng proton ¢é cuc nhu NMP va
DMSO, sy alkyl héa thuomg c6 thé duge tién hanh & nhiét d6 thip hon so véi vi du

trong axetonitril, thudng & nhiét d6 nim trong khoang tir nhiét d6 trong phong dén
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40°C (trong truong hop nay vi du dbi v6i BnCl, 1-clo-2-(clometyl)benzen hoic
PMB-C; diéu niy phu thugc vao tinh phan tmg clia céc halogenua IT) va do vay tao
ra cira s xir Iy an toan t6t hon (luu ¥y céc azit hitu co 1a qua trinh dugc biét 1 nguy
hiém tiém tang va quy trinh an toan luén ludn duoc danh gia mét cach cin than).
Viéc bd sung nudc c6 thé c6 loi vi né 1am ting d6 hoa tan clia natri azit va tao ra
profin dong hoc manh hon vi né gitip hoa tan céc khdi két tu cimg ciia NaN3. Ngoai
ra, n6 c6 thé tao ra d6 loc t6t hon cua hdn hop phan ting azit cudi cung. Viéc loc
hdn hop phan tmg nay c6 thé 13 can thiét vi du khi viéc cong vong sau diy duoc
thyuc hién theo kiéu lién tuc trong cac binh phan mg mang nhé. Azit khong duoc
phan tach va dung dich ctia né t8t nhit dugc dua vao trong budc tiép theo. Diéu nay

cling tranh dugc sy phan 14p ma ciing cé thé din dén céc van dé vé an toan.

b) Cac dn xudt triazol IV c6 thé dugc didu ché bing cach cong vong [3+2]
clia cac din xuét azit III bing 2-xyanoaxetamit v&i sy c¢6 mit cla bazo thich hop
nhu natri metoxit ho#c natri etoxit trong dung méi thich hgp nhu metanol, etanol
hoic DMF. Céc didu kién duoc wu tién khac lién quan dén phan tng cia azit véi 2-
Xyanoaxetamit trong cac dung mo6i nhue NMP hodc DMSO, véi sy ¢6 mit cia natri
hydroxit. Qu4 trinh phan doan thudng duge thuc hién & nhiét d6 nim trong khoang
tir nhiét do trong phong dén 50°C, t6t hon 14 & nhiét ¢ ndm trong khoang tir nhiét
d6 trong phong dén 40°C (lwu ¥, quy trinh an toan Iuén luén duoc dénh gid mot
céch cén than). Ngoai ra, qua trinh cong vong ciing c6 thé stra ddi theo cach lign tuc
(d6i véi tai liéu chuyén nganh lién quan vi dy, xem Org. Process Res. Dev., 2009,
13 (6), pp 1401-1406) va trong trudng hop ndy, nhiét d6 phan tmg c6 thé ting 1én
trén 50°C, vi du (nhung khong bi gi6i han &) nhiét d6 nim trong khoang tir 50°C
dén 90°C, t6t hon 12 & nhiét &6 nim trong khoang tir 60°C dén 70°C.

c) Céc din xuét triazol V c6 thé thu dugc bang cach axyl héa hgp chét c6 cong
thirc IV bing axyl-halogenua véi sy ¢6 mit ciia bazo nhu DIEA, DMAP, pyridin va
chit tuong tu. Su axyl hoa kép va sy hinh thanh cila cac san phim phy nitril d&
dugc quan sat. C4c san phim nay c6 thé c6 ¥ nghia khi xi Iy vi du trong pyridin
lam dung mo6i. Tuy nhién, céc san phdm nay c6 thé giam xudng khi sir dung DMA
hoic NMP, t6t hon 1a DMA lam dung mdi thay cho pyridin. Cac didu kién dugc wu
tién lién quan dén viéc st dung 1,0-2 duong lwong ctia pyridin va pivaloyl clorua,

t6t hon 14 tir 1,0 dén 1,5 duong luong, t6t hon 14 khoang 1,5 duong lwong & nhiét do
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nim trong khoang tir 50 dén 100°C, t6t hon 13 & nhiét d6 nim trong khoang tir 75
dén 85°C. C4c dung méi phan cuc cé diém sbi cao nay ciing cho phép 16ng budc

vong héa sau d6 lam don gian hoa quy trinh nay.

d) Céc din xuit triazolopyrimidin VI c6 thé dugc didu ché bang cach déng
vong ndi phan tir dan xuét triazol V véi su ¢6 mit cua bazo nhu KHCO;, Na,CO;
va nudc c6 hodc khong c6 dung méi nhu metanol, etanol, dioxan va toluen. Cac
didu kién duge wu tién khac lién quan dén viéc st dung DMA ho#c NMP 1am dung
mbi, t5t hon 14 DMA. Phan tng nay c6 thé dugc tién hanh véi sy c6 mit cla
KHCO; & nhiét ¢ ndm trong khoang tir 130 dn 170°C, tét hon 13 & nhiét d6 nim
trong khoang tlr 140 dén 160°C. Hop chét VI c6 thé tdn tai dudi dang chét h3 bién

hozc hdn hop ciia cac chét hd bién, vi du:
R—=A R—A R—A
\ H \ N \ N
N N N N N
N IN N N N NH
N N Z N
o OH o

e) Cac hop chit clorua c6 cong thirc VII ¢6 thé thu duoc bing phan ung clua
hop chét c6 cong thirc VI véi chdt phan tng clo héa nhu POCl;, SOCL, hosc
(COCl), véi su cé mit cuia bazo thich hgp nhu N,N-dietyl anilin, lutidin, hoic
pyridin. Céc diéu kién dugc wu tién khac lién quan dén viée sir dung chét phan mg
Vislmeier 1am chét clo héa. Ngoai ra né c6 thé dugc tao ra tai chd bing phan ung
ctia oxalyl clorua véi DMF. Su clo héa c6 thé dugc thyc hién vi du trong
axetonitril, DCM hogc AcOEt, tét hon 14 trong DCM. C4c diéu kién nay cho phép
nhiét d6 phan tmg nhe va vi dy, tranh lam ngudi POCl; thira khi xir ly. San phim

thd c6 thé dugc dua vao trong budc tiép theo.

f) Hop chét c6 cong thirc VII thudng dwoc phan tmg véi céc chit 4i nhan khac
nhau, cu thé 14 cic amin, véi sy c6 mit cia bazo thich hop nhu trietylamin, DIEA
hodc DBU trong dung mdi thich hgp nhu axetonitril, metanol, toluen hodc DMF tao
ra cac din xuét triazolo-pyrimidin I. Néu chit 4i nhan nay 13 ruou, phan Ung nay c6
thé dugc tién hanh bing cach st dung bazo nhu natri hydrua trong dung méi nhu
DMF uu tién 13 & nhiét d6 nim trong khoang tir 0°C dén 50°C hoic bing cach st
dung c4c diéu kién khac d3 biét dbi voi ngudi c6 trinh do trung binh trong linh vuec,

thu dugc céc ete c6 cong thuc 1.
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Céc din xuét ndy c6 thé 13 cac hop chit cudi cling, tuy nhién, t&t hon 13 khi
R'-A = nhém benzyl duoc thé nhu p-metoxy benzyl, cdc nhém nay c6 thé dugc
phan cét bing TFA, CAN, hydro héa va chét twong ty dé danh gia cac din xuét I
(R'-A =H). R"-A = benzyl 12 nhém béo vé thay thé thich hop. N6 trénh viéc sir
dung PMB-CI (¢ didu ché chét trung gian azit tvong tng cé cong thirc III) ma
duogc biét 1a c6 mot s6 van d&& vé én dinh nhiét (vi du xem Organic Process
Research & Development 2005, 9, 1009-1012) va thay ddi chit luong tiy thudc vao
nha cung cip. Nhém benzyl c6 thé dugc phan cat trong cac didu kién hydro phan
chuin ngoai ra, vi du véi sy c6 mit cua cac axit. Khi str dung HCI, cac din xult c6
cong thire I (R'-A =H) c6 thé dugc phén tach hiéu nghiém dudi dang cac mudi.

Céc din xuét triazol c6 cong thic I (R'-A =H) thudong dugc phan ing voi
halogenua (hodc sulfonat) véi sy c6 mat cua bazo thich hgp nhu DIEA, DBU,
K,COs3, hodc Cs,CO; trong dung moéi nhwe DMF, dioxan hodc toluen, hodc theo cach
khéc véi rugu trong céc didu kién phan ung Mitsunobu bing cach sir dung
diazodicarboxylat thich hgp (DEAD, DIAD va chét twong tu) va phosphin nhu
PBus hoic PPh; trong dung méi thich hgp nhu THF, DCM, toluen dé tao ra cac din
xuét triazolo-pyrimidin cudi cling c6 cong thirc I.

Séng ché con @& cap dén quy trinh diéu ché hop chét c6 cong thic (I), quy
trinh nay bao gbm mot trong céc budc phan Gng sau:

(a) phan tmg clia hop chét c6 cong thire (A), chit hd bién ctia n6 hodc hdn hop

clia céc chat hd bién cta né, cu thé 1a nhu duoc xéc dinh & trén:

© (A)
véi sy ¢6 mit clia chit phan img halogen héa va tly ¥ v&i bazo; hodc

(b) phéan tmg clia hop chét ¢ cong thirc (B):
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v6i sy c6 mit cia NHR?R* va tiy ¥ véi bazo;

trong do A, R!, R? va R* 1a nhu duge xé4c dinh & trén.

Trong budc (a), bazo nay vi dy 1a N, N-dietyl anilin, lutidin hodc pyridin.

Cac chit phan tmg halogen héa d4 dugc ngudi ¢6 trinh do trung binh trong
linh vuc biét r5. Céc chit phan Gmg halogen héa cu thé 13 cac chét phan ung clo
héa. Céc vi du v& chit phan tmg halogen héa 13 POCls, SOCL,, (COCI), hoic chét
phén tmg Vilsmeier. POCl; va chit phan tmg Vilsmeier 13 c4c chit phan ung
halogen héa cu thé hitu ich trong quy trinh ciia sdng ché.

Trong budc (b), bazo nay vi du 14 trietylamin, DIEA hoic DBU.

Trong budc (b), dung méi cé thé duogc sir dung, ma c6 thé dugc chon vi du tir

axetonitril, metanol, toluen va DMF.

Hop chit c6 cong thire (T) khi dugc san xuét theo quy trinh ciia sang ché cling

13 mot d6i tuong cua sang ché.

Séng ché con dé cap dén hop chit c6 cong thirc (I) @& ding 1am hoat chét tri
liéu.

Séng ché con dé cap dén dugc phim chira hop chét c6 cong thirc (I) va chat

mang tro tri liéu.

Séng ché con d& cap dén hop chét c6 cong thic (I) d& didu tri hodic phong
chimg dau, cu thé 1a chimg dau man tinh, vita xo ddng mach, didu hoa khdi luong
xuong, bénh viém, bénh thiéu mau cuc bo, tén thuong tai tudi mau, bénh xo hoa
todn than, bénh xo héa gan, bénh xo héa phdi, bénh xo hoéa than, bénh thin kinh
ghép di vat man tinh, suy tim xung huyét, nhdi mau co tim, xo cimg toan than, bénh
tiéu cu than, tn thuong do nhiét, bdng, seo phi dai, u sui, s6t viem loi, xo hda gan

hodc u gan.
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Séng ché con dé cap dén hop chit 3-[(2-clophenyl)metyl]-5-(1,1-dimetyletyl)-
7-(4-morpholinyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin hodc N-xyclopropyl-5-(1,1-
dimetyletyl)-3-(phenylmetyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin-7-amin, cu thé 13
3-[(2-clophenyl)metyl]-5-(1,1-dimetyletyl)-7-(4-morpholinyl)-3H-1,2,3-
triazolo[4,5-d]pyrimidin @ didu tri hodc phong chung dau, cu thé 1a ching dau man
tinh, vita xo dong mach, didu hoa khéi lugng xwong, bénh viém, bénh thiéu mau
cuc b, tén thuong tai tudi mau, bénh xo hoéa toan thin, bénh xo héa gan, bénh xo
hoéa phéi, bénh xo hoéa than, bénh thin kinh ghép di vat man tinh, suy tim xung
huyét, nhdi mau co tim, xo ctmg toan than, bénh tiéu ciu thén, tén thuong do nhiét,

bong, seo phi dai, u sui, sot viém lgi, xo héa gan hodc u gan.
Cu the, sang ché g€ cip dén:

Hop chét c¢6 cong thire (I) dé didu tri hoic phong chimg dau, vita xo dong
mach, bénh thoéi héa diém vang do tudi tic, bénh vong mac dai thao duong, bénh
glocdm, bénh dai thao dudng, bénh viém, bénh viém rudt, tdn thwong do thiéu mau
cuc by, suy gan cép tinh, bénh xo héa gan, bénh xo héa phdi, bénh xo héa thén,
bénh xo hoéa toan thén, thai bd manh ghép cip tinh, bénh than kinh ghép di vat man
tinh, bénh thin kinh d4i thdo dudng, bénh tidu ciu than, bénh co tim, suy tim, bénh
thiéu mau cuc bd co tim, nhdi mau co tim, xo ctmg toan thén, tén thuong do nhiét,
bdng, seo phi dai, u sui, sbt viém loi, xo hda gan hodc u gan, didu hoa khdi luong
xuong, bénh thodi héa than kinh, d6t quy, con thiéu mau ndo thodng qua va viém

mang mach nho; va

Cu thé séng ché dé cap dén hop chit c6 cong thic (I) d& didu tri hodc phong
bénh thiéu méu cuc by, tén thuong tai twdi mau, bénh xo hoa gan hodc bénh xo hda

than, cu thé 13 bénh thiéu mau cuc bd hojc tdn thuong téi tudi mau.

Séng ché con d& cip dén hop chét c6 cong thirc (I), khi dugc san xut theo

quy trinh theo sang ché.

Mot phuong 4n khic nita ciia sang ché d& xudt duoc phim hodc thubc chira
hop chét clia séng ché va chét mang, cht pha lodng hodc t4 dugc khdng c6 tac
dung diéu tri bénh, cling nhu cic phwong phép st dung cac hop chit cua sang ché
dé bao ché dugc phdm va thubc nay. Trong mét vi du, cac hop chét c6 cdng thuc ()

c6 thé duogc phédi ché bing cach trén & nhiét d6 méi trudng & d6 pH thich hop va &
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d6 tinh khiét mong mudn, véi cac chét mang c6 thé chip nhan dwoc v& mit sinh ly,
tiec 14 cdc chit mang khong doc cho dbi twong nhin & céc lidu luong va ndng o
dugc st dung thanh dang ding y ly. P6 pH ctia ché phdm chu yéu phu thudc vao
viéc sir dung cu thé va ndng d¢ ciia hop chét, nhung tt hon 13 ndm trong khoang
bét ky trong s6 cac khoang tir khoang 3 dén khoang 8. Trong mét vi du, hop chit c6
cong thite () duge phéi ché trong dung dich dém axetat, & d6 pH= 5. Theo phuong
&n khac nita, hop chit c6 cong thirc (I) c6 tinh v6 tring. Hop chit nay c6 thé dugc
bao quan, vi dy, dudi dang ché phim dang rin hoic dang v6 dinh hinh, dudi dang

ché phém dong kho hoac dudi dang dung dich nudc.

Duoc phim dugc bao ché, dinh lidu, va dugc dung theo céch phu hgp vai thuc
hanh thudc t6t. C4c yéu td cn can nhéc trong bbi canh nay bao gdm rdi loan cu thé
can duoc diéu tri, dong vat c6 vl cu thé cén didu tri, tinh trang bénh ly 1am sang cua
timg bénh nhan, nguyén nhan gy réi loan, vi tri phan phdi thubc, phuong phap
dimg, lich diing, va céc yéu t6 khac da biét dbi véi bac si.

Céc hop chét theo sang ché c6 thé dugc ding theo dudng ding thich hop bat
ky, bao g(“)m duong miéng, khu tra (bao gém trong miéng va dudi ludi), truc trang,
am dao, qua da, ngoai dudng tiéu hoéa, dudi da, trong bung, trong phdi, trong da,
trong tily mac va ngodi mang clmg va trong mii, va, néu mudn d& dung khu trg,
ding trong thuong ton. Viéc truyén ngoai dudng tiéu hoa bao gdm ding trong co,

trong tinh mach, trong dgng mach, trong bung, hodc dudi da.

Céc hop chét theo sang ché c6 thé dugc ding & dang thuén loi bit ky, vi du,
céc vién nén, thudc bot, vién nén, dung dich, thé phén tan, huyén phu, sird, thudc
xit, thudc dan, gel, nhil twong, cao dan, v.v. Céc ché phém nay co thé chira céc
thanh phin thudng ding trong ché phdm duoc, vi du, cic chét pha lodng, cic chét
mang, cac chét bién dbi do pH, céc chét tao ngot, chét tao khéi, va cac chét c6 hoat

tinh khéc.

Ché phdm dién hinh dugc bao ché biang cich tron hop chét theo sang ché va
chét mang hodc ta dugc. Céc chét mang va t4 dugc thich hop d4 duoc biét rd dbi
véi ngudi ¢ trinh d6 trung binh trong linh virc va duge mé ta chi tiét trong tai lidu,
vi dy, Ansel, Howard C., et al., Ansel’s Pharmaceutical Dosage Forms and Drug

Delivery Systems. Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro,
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Alfonso R., et al. Remington: The Science and Practice of Pharmacy. Philadelphia:
Lippincott, Williams & Wilkins, 2000; va Rowe, Raymond C. Handbook of
Pharmaceutical Excipients. Chicago, Pharmaceutical Press, 2005. C4c ché phdm
nay ciing c6 thé bao gdbm mot hodic nhidu chit dém, chit 1am én dinh, chét hoat
dong bé mit, tic nhan 1am 4m, chit bodi tron, chit nhil héa, chit tao huyén phu, chét
bao quan, chit chdng oxi héa, chit 1am mo, chét gay truot, chit tro xir ly, cac chit
tao mau, cc chét tao ngot, chét tao huong thom, chét tao mui, cac chét pha loang
va cac chat phu gia da biét khac dé tao ra thubc c6 vé ngoai dé nhin (tic 13, hop
chét theo séng ché hoic duoc phém chira n6) hoic gitp viéc bao ché duoc phém
(ttre 13, thuc).

Sau day sang ché s& dugc minh hoa bing c4c vi du sau ma khéng tinh chirc
ning giéi han pham vi ctia sang ché.
Vi du thue hién sdng ché
Céc chit viét tit
MS = tric phé khdi; CAN = xeri amoni nitrat; Ac = axetyl, DIEA = N,N-
diisopropyletylamin; DBU = 1,8-diazabixyclo[5,4,0Jundec-7-en; DMF =
dimetylformamit; HPLC = LC = sic ky long hiéu ning cao; THF = tetrahydrofuran;
TFA = axit trifloaxetic; Ph = phenyl; DCM = diclometan. BnN3 = benzyl azit;
CSTR = binh phan ting dang thimg khudy lién tuc.
Viéc tach khéng db6i xtimg cua hop chét 1-(3-benzyl-5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metyl-pyrolidin-3-ol (vi du 221, budc a) tao
ra cdc dén xudt R va S tinh khiét d6i hinh twong tmg. Tuy nhién, su phan b hoa
hoc 13p thé o rang 1 dang treo. Do d6, sw phan bd héa hoc 1ap thé cho cac vi du
céc din xudt 1ap thé dbi hinh 221-230 chua dugc thyc hién.
Vidul

S-tert-butyl-3-(2-clo-benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d] pyrimidin
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a) 5-Amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-carboxamit

Hbn hgp ctia hop chét 1-(bromometyl)-2-clobenzen (5g, 24,3mmol) va natri azit
(2,37g, 36,5 mmol) trong axetonitril (48,7 mL) dugc hdi luu trong 3 gid trong moi
trudng N,. Sau d6, hdn hop niy duoc loc va duge cb diic trong chan khong. Phin
cdn dugc pha lodng trong DCM, duoc rira bﬁng H,0 va nudc mudi, duge lam khd
b%mg Na,SO4 va duge c6 dic trong chan khong tao ra hop chét 1-(azidometyl)-2-
clobenzen thd. Phan cin dugc st dung cho phan tmg tiép theo ma khong cin tinh

ché thém.

Hdn hop clia phin cin thd & trén, 2-xyanoaxetamit (1,82 g, 21,7 mmol) va natri
etanolat (1,47 g, 21,7 mmol) trong etanol (43,3 mL) dugc hdi luu trong 3 gid trong
mdi trudng N,. Hon hop ndy dugc c6 dic trong chan khéng, dugc pha lodng bing
AcOH 4M chtra nudc va dugc loc. Phin cin duge rira bfmg H,0 va duogc lam kho
trong chan khéng tao ra hop chit S5-amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-
carboxamit du6i dang chit rén mau cam nhd nho (5,10 g, 94% trong 2 budc). MS
(m/e): 252,1 (MH).

b) 5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on

Hon hop clia 5-amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-carboxamit (2 g, 7,95
mmol) va pivaloyl clorua (1,47 mL, 11,9 mmol) trong pyridin (3,98 mL) duoc
khudy & nhiét d6 80°C trong 2 gid trong mdi truong N,. Sau d6, bd sung natri
hydroxit 8M chira nudce (2,98 mL, 23,8 mmol) va metanol (3,98 mL) vao hén hop
phan tmg nay. Sau khi khudy & nhiét d¢ 80°C trong 2 gid, hdn hop phén tmg nay
duqc rét vao HCI 1M chira nudc, dugce chiét bang dietyl ete, duoc rira bing HCI
2M, nudc va nude mudi, duge 1am khod béng Na,SO4 va dugc cd dic trong chin

khong tao ra hdn hop ciia hop chit 1-(2-clobenzyl)-5-pivalamido-1H-1,2,3-triazol-
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4-carboxamit va hop chit N-(1-(2-clobenzyl)-4-xyano-1H-1,2,3-triazol-5-
yl)pivalamit th. Phan cin duoc sir dung cho phan {mg tiép theo ma khong cin tinh

ché thém.

Hdn hop clia phén cin thé & trén va KHCO; (3,00 g, 30,0 mmol) trong H,O (60,0
mL) duge hdi luu trong 18 gid. Hon hop phan tmg nay dugc rét vao HCl 1M chira
nude, duogc chiét béng EtOAc, dugc rira béng nudc mudi, duoc 1am khod béng
Na,S0, va dugc c6 dic trong chan khong. Phéan cin thd dugc tinh ché bing cach
sdc ky nhanh (silicagel, EtOAc 10% dén 70% trong heptan) tao ra hop chét 5-tert-
butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on dudi dang chit
rin mau tring (1,03 g, 41% cho 2 budc). MS (m/e): 318,2 (MH.

c) S-tert-butyl-3-(2-clo-benzyl)-7-morpholin-4-y1-3H-[1,2,3]triazolo[4,5-d]
pyrimidin

Hon hop cua S5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7(4H)-on (12,3 mg, 38,7 umol) va N,N-dietylanilin (12,3 pL, 77,4 pumol) trong
POCI; (250 uL, 2,73 mmol) dugc hdi luu trong 3 gidy trong méi truong N,. H5n hop
phén ng ndy dugc cb trong chan khong, duge pha lodng bing EtOAc, duoc ria
béng H,O lanh va nudc mubi, dugc lam khod bz“mg Na,SO4 va dugce cd dic trong
chain khéng tao ra hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin thd. Phin cin dugc st dung cho phan tng tiép theo
ma khong cén tinh ché thém.

Hn hop ctia phan cin thé & trén, morpholin (6,77 nL, 77,4 umol) va DIEA (13,5
uL, 77,4 umol) trong axetonitril (200 uL) dwgc khudy & nhiét d6 trong phong qua
dém. Hon hop phan tmg ndy dugc tinh ché truc tiép bing HPLC didu ché (cot:
Gemini S5um C18 110A 75 x 30mm. Pha ddng: nudc (EtzN 0,05%): axetonitril
50:50% dén 5:95%. WL: 254 nm. Dong chay: 30 mL/phit) tao ra hop chit & dé
muc dudi dang chét rdn mau vang nhat (5,8 mg, 39% cho 2 budc). MS (m/e): 387,3
(MH)).

Vidu2

5-tert-butyl-3-(2-clo-benzyl)-7-piperidin-1-yl-3H-[1,2,3]triazolo[4,5-d] pyrimidin

-48-



Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc diéu ché tir hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va piperidin va dugc phén tach dudi dang chét rén
mau vang nhat (10,0 mg, 55%). MS (m/e): 385,4 (MH").

Vidu3

S-tert-butyl-3-(2-clo-benzyl)-7-(4,4-diflo-piperidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong tw véi quy trinh dwge mé ti dé tong hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc diéu ché tir hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 4,4-diflopiperidin hydroclorua va dugc phan tich
dudi dang gdm mau vang nhat (10,9 mg, 55%). MS (m/e): 421,4 (MH").

Vidu4

5-tert-butyl-3-(2-clo-benzyl)-7-(4-metyl-piperazin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin
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Tuong ty voéi quy trinh duge md ta dé tdng hop hop chit S-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hgp
chit & d& muc dugc diéu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-metylpiperazin va dugc phén tich dudi dang
chét rdn mau vang nhat (13,4 mg, 71%). MS (m/e): 400,4 (MH).

Vidu5s

S-tert-butyl-3-(2-clo-benzyl)-7-pyrolidin-1-yl-3H-[1,2,3]triazolo[4,5-d] pyrimidin

Tuong ty véi quy trinh duge md ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& myc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va pyrolidin va dugc phan tach dudi dang chét rén
mau tring (12,4 mg, 71%). MS (m/e): 371,4 (MH).

Vidu6

5-tert-butyl-3-(2-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong tw véi quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc diéu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3,3-diflopyrolidin hydroclorua va dugc phén tach
dué6i dang gébm khong mau (13,3 mg, 69%). MS (m/e): 407,4 (MH).

Vidu7
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[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-etyl-amin
Cl
N N\j)<
Nl
N 2N
HN

)

Tuong ty v6i quy trinh dwge mé t& dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & d& muyc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va etanamin hydroclorua va dugc phan tich dudi
dang chit rin mau tring (1,1 mg, 7%). MS (m/e): 345,3 (MH).

Vidu8

[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl]-xyclohexyl-

amin
Cl
/N N\*
Nl
\N /N
O

Tuong ty v6i quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & @& muc dwoc didu ché tir hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va xyclohexan-amin va dugc phan tich duéi dang
cht rdn mau vang nhat (3,8 mg, 20%). MS (m/e): 399,4 (MH).

Vidu9
[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-dietyl-amin

Cl
Ok
N

™
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Tuong tw véi quy trinh duge mo ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va dietylamin va dugc phén tich dudi dang gom
khéng mau (11,5 mg, 65%). MS (m/e): 373,4 (MH").

Vidu 10
5-tert-butyl-3-(2-clo-benzyl)-7-(2-oxa-6-aza-spiro[ 3.3 hept-6-y1)-3H-[1,2,3]
triazolo [4,5-d]pyrimidin

Cl

N N%*
N Ir
\N N

N
s

Tuong tu véi quy trinh dugec mo ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & ¢ muc duogc diéu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-oxa-6-azaspiro[3.3]heptan oxalat va dugc phan
tach dudi dang chit rin mau tréng (10,8 mg, 57%). MS (m/e): 399,4 (MH)).
Vidull

7-Azetidin-1-yl-5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3 triazolo[4,5-d]pyrimidin

Tuong ty véi quy trinh dugc mo ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc duge diéu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va azetidin v dugc phan tich dudi dang chét rin
mau tring (9,8 mg, 52%). MS (m/e): 357,3 (MH).

Vidy 12
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5-tert-butyl-3-(2-clo-benzyl)-7-(3,3-diflo-azetidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong tw véi quy trinh dugec md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hop
chit & d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3,3-difloazetidin hydroclorua va dugc phin tich
du6i dang gdm mau vang nhat (11,9 mg, 64%). MS (m/e): 393,4 (MH").

Vidu 13

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-

azetidin-3-ol

Tuong tu v6i quy trinh dugc md ta d& téng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & & muyc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va azetidin-3-ol hydroclorua va dugc phan tich
duéi dang chét rdn mau vang nhat (8,0 mg, 46%). MS (m/e): 373,4 (MH").

Vidu 14
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-

azetidin-3-ol
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Tuong tw véi quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& myc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va azetidin-3-ol hydroclorua va dugc phan tich
duéi dang chét rdn mau tring (10,3 mg, 56%). MS (m/e): 387,4 (MH").

Vidu 15

5-tert-butyl-3-(2-clo-benzyl)-7-(3-metoxy-azetidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

O\
Tuong ty véi quy trinh dugc mo ti dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& myc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-metoxyazetidin hydroclorua va dugc phin tich
dudi dang chét rin mau tring (11,0 mg, 60%). MS (m/e): 387,4 (MH™).
Vidu 16
5-tert-butyl-3-(2-clo-benzyl)-7-((2R,6S)-2,6-dimetyl-morpholin-4-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugec md ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chét & & muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (2S,6R)-2,6-dimetylmorpholin va dugc phén
tach duéi dang chét rdn mau tréng (13,1 mg, 67%). MS (m/e): 415,5 (MH).

Vidu 17

S-tert-butyl-3-(2-clo-benzyl)-7-(3-metyl-morpholin-4-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

EN
(0]

Tuong ty véi quy trinh dugec md ta dé tong hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chat & & muc duge didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-metylmorpholin va dugc phén tich dudi dang
gdm mau vang nhat (12,7 mg, 67%). MS (m/e): 401,5 (MH)).
Vidu 18

{4-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-

morpholin-2-yl}-metanol

N N\\X
N
N
o
Tuong tu véi quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc duoc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va morpholin-2-ylmetanol va dugc phin tach dudi
dang gébm mau vang nhat (11,8 mg, 60%). MS (m/e): 417,5 (MH)).
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Vidu 19

5-tert-butyl-3-(2-clo-benzyl)-7-thiazolidin-3-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin

N N\*
N =
O
S
Tuong tw v6i quy trinh dugec md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi dy 1, budc c), hop
chit & d& muc dugc didu ché tir hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va thiazolidin va dugc phan tich duéi dang gom
mau vang nhat (10,6 mg, 58%). MS (m/e): 389,4 (MH").
Vidu20

S-tert-butyl-3-(2-clo-benzyl)-7-thiomorpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]
pyrimidin |

Cl

Q‘L%

\\N N
N
(J

Tuong ty v6i quy trinh dugec md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chat & d& muyc dugc diéu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va thiomorpholin va dugc phén tach dudi dang gom
mau vang nhat (10,2 mg, 54%). MS (m/e): 403,4 (MH").
Vidu 21

5-tert-butyl-3-(2-clo-benzyl)-7-(1,1-dioxo-1A6-thiomorpholin-4-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin
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Twong tw v6i quy trinh duge md ta dé tong hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & d& muc duge didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va thiomorpholin 1,1-dioxit va dugc phén tach dudi
dang chét rdn mau tréng (13,5 mg, 66%). MS (m/e): 435,4 (MH).

Vi du 22

S-tert-butyl-3-(2-clo-benzyl)-7-[1,4]oxazepan-4-yl-3H-[1,2,3]triazolo[4,5-d]

’N N%*
Nl
\N Z N
C
(0]

Tuong ty v6i quy trinh duge md ta d& tbng hop hop chit 5-tert-butyl-3-(2-clo-

pyrimidin

benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & & muc duoc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1,4-oxazepan hydroclorua va dugc phan tich
duéi dang gdom mau tring (12,0 mg, 63%). MS (m/e): 401,5 (MH).

Viduy 23
S-tert-butyl-3-(2-clo-benzyl)-7-(2,2-dimetyl-morpholin-4-y1)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin

@L%

\\N 2N
[N
Oj(
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Tuong ty v6i quy trinh dugc md ta dé tong hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-y1-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc duoc didu ché tr hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2,2-dimetylmorpholin va dugc phan tich dudi
dang gom khong mau (13,7 mg, 70%). MS (m/e): 415,4 (MH").

Vidu24

5-tert-butyl-3-(2-clo-benzyl)-7-(3,3-dimetyl-morpholin-4-y1)-3H-[1,2,3]triazolo

o

Tuong tu v6i quy trinh dwgc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-

[4,5-d]pyrimidin

benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3,3-dimetylmorpholin va dugc phan tich dudi
dang gém khong mau (12,5 mg, 64%). MS (m/e): 415,4 (MH").

Vidu 25

S-tert-butyl-3-(2-clo-benzyl)-7-((2R,5R)-2,5-dimetyl-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Tuong tw v6i quy trinh dugec md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dwoc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (2R,5R)-2,5-dimetylpyrolidin va dugc phan tach
dudi dang gdm khong mau (11,2 mg, 60%). MS (m/e): 399,4 (MH)).
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Vi du 26

(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin -3-o0l

Tuong ty véi quy trinh dugec md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hop
chit & d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-pyrolidin-3-ol va dugc phan tach duéi dang
gdm khong mau (12,5 mg, 69%). MS (m/e): 387,3 (MH").

Céc diéu kién thay thé:

Budce 1: 5-amino-1-[(2-clophenyl)metyl]triazol-4-carboxamit

Natri azit (3,36 g, 51,1 mmol, duong luong: 1,05) dugc nap trong binh phan tng,
tiép theo 1a DMSO (35,2 g, 32,0 ml) va bazo Hunig (642 mg, 868 ul, 4,87 mmol,
dwong luong: 0,1). Huyén phil ndy dugc khudy trong 10 phit & nhiét d6 25°C. Sau
d6, bd sung timg giot hop chat 1-clo-2-(clometyl)benzen (8 g, 6,29 ml, 48,7 mmol,
dwong lugng: 1,00) trong hon 60 phut.(Tr = 25°C) va duoc khudy & nhiét d6 25°C
cho dén khi hoan thanh phéan tmg (< 2 gi®). Huyén phit mau trﬁng tao ra dugc xr ly
bang nudc (1,6 g, 1,6 ml) va duoc khudy trong 45 phut & nhiét do trong phong.
Huyén phu n&y dugc loc va banh loc dugc rira béng DMSO (17,6 g, 16,0 ml) tad ra

dung dich khong mau ctia dung dich 1-(azidometyl)-2-clo-benzen.

Trong binh phan tng tach, nap DMSO (17,6 g, 16,0 ml), tiép theo 13 nap NaOH
32% chtra nuée (6,09 g, 4,51 ml, 48,7 mmol, duong lugng: 1,0) va nude (5,00 g,
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5,00 ml). Dung dich bao gém 2-xyanoaxetamit (6,2 g, 73,0 mmol, duong luong:
1,50) va bd sung timg giot hop chit DMSO (17,6 g, 16,0 ml) trong hon 15 phut &
nhiét d¢ 25°C.

B6 sung timg giot dung dich azit dugc didu ché trudc diy & nhiét d6 25°C trong 4
gid. Sau 15 git phan tmg nita, bd sung timg giot nude (120 g, 120 ml) trong hon 10
pht (téa nhiét). Huyén ph tao ra duge 1am lanh xubng 0°C. Sau 1 gitr 30 phut &
nhiét d6 0°C, huyén phu ndy dugc loc ra. Banh loc dugce ria béng nude (40,0 g,
40,0 ml) va dugc lam kho dudi &p sudt gidm 50°C/5 mbar cho dén khi khdi luong
khoéng ddi tao ra 10,87 g hop chit & d& muyc dudi dang bot mau tring. MS (m/e):
251,9 (MH+).

Budc 2: 5-tert-butyl-3-[(2-clophenyl)metyl]-4H-triazolo[4,5-d]pyrimidin-7-on
—— w)<
“N N|-|2
o

5-amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-carboxamit (10,80 g, 42,9 mmol,
duong lugng: 1,00) dugc tao huyén phu trong N,N-dimetylaxetamit (50,2 g, 54,0
ml). BS sung pyridin (5,1 g, 5,19 ml, 64,4 mmol, duong luong: 1,5) tiép theo la
pivaloyl clorua (7,84 g, 8,00 ml, 64,4 mmol, dwong lugng: 1,5) va gia nhiét hdn
hop phan tmg dén khoang 80°C. Sau 3 gi phan tng, (va chuyén hoéa hoan toan
nguyén li¢u ban du thanh chét trung gian), bd sung KHCO; (21,6 g, 215 mmol,
dwong lugng: 5,00) va huyén phii niy dugc gia nhiét &n nhiét d6 Tj = 155°C trong
24 gid @ chuyén hoéa chit trung gian 1-[(2-clophenyl)metyl]-5-(2,2-
dimetylpropanoylamino)triazol-4-carboxamit thinh san phdm. Hon hop phan mg
nay duogc dé ngudi xudng nhiét do trong phong va b sung tung giot nudc (254 g,
254 ml) trong hon 30 phut. Huyén phtt mau néu dugc 1am lanh xubng 0°C, dugc
khudy trong 1 gir 30 phut va duge loc. Banh loc dugc rira bing nuée (43,2 g, 43,2
- ml) va duoc lam khé & 50°C/5 mbar dé tao ra 11g hop chit & d& muc duéi dang bot
mau tring nhot. MS (m/e): 318,0 (MH+).

Budc 3: 5-tert-butyl-7-clo-3-[(2-clophenyl)metyl]triazolo[4,5-d]pyrimidin
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Nap DMF (10,1 g, 10,7 ml, 139 mmol, duong lugng: 4,14) va diclometan (113 g,
85,6 ml) trong binh phan tng va dung dich nay dugc gia nhiét dén nhiét d6 35°C.
B4 sung oxalylclorua (8,66 g, 5,86 ml, 66,9 mmol, dwong lugng: 2) trong hon 1 gi¢
& nhiét d6 35°C. Sau 45 phit & nhiét d6 35°C, dung dich vin dyc cta 5-tert-butyl-3-
(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on (10,7 g, 33,4 mmoi,
duong lugng: 1,00) trong diclometan (32 ml) va b6 sung DMF (2 ml) trong hon 15
phut & nhiét 6 35°C.

Sau 4 gid & nhiét d6 35°C, hdn hop phan tmg nay dugc dé ngudi xuéng nhiét do
trong phong va dugc bd sung tir tir 1én trén dung dich nuéce lanh NaHCO; ban béo
hoa (160 ml) (0-5°C). Pha hitu co duge tach ra va dugce rira bang nude (119 g 119
ml) va dung dich nudc NaCl ban béo hoa (119 ml). Pha hitu co dugc 1am khd bing
MgSO;, dugce bay hoi quay va dugc 1am khd & 50°C/10 mbar d tao ra 10,89g hop
chit & & muc duéi dang chét diu, chit nay dugc héa rén khi d& yén tao ra chit rin

mau vang nhat. MS (m/e): 335,9 (MH+).

Budc 4 (3S)-1-[5-tert-butyl-3-[(2-clophenyl)metyl]triazolo[4,5-d]pyrimidin-7-yl]
pyrolidin-3-ol

5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (10 g, 29,7
mmol, duong luong: 1,00) duge hoa tan trong axetonitril (54,6 g, 70,0 ml). Bb sung
timg giot hop chit N-etyldiisopropylamin (7,84 g, 10,3 ml, 59,5 mmol, duong
lugng: 2) trong 5-10 phut. Sau 10 phtt & nhiét d trong phong, bd sung timg giot
dung dich cua (S)-pyrolidin-3-ol (2,94 g, 2,8 ml, 32,7 mmol, duong luong: 1,1)
trong axetonitril (2,27 g, 2,91 ml) trong hon 30 phut & nhiét 46 20°C. Sau 2 git 30
phtt phan tmg, bd sung toluen (86,5 g, 100 ml) va hdn hop phan tmg nay dugc cb
diic dudi &p suit giam dé loai bo hau hét axetonitril. B sung dung dich nudc axit
xitric 10% (100 ml). Pha nudc duge tach ra va dugc chiét bang toluen (86,5 g, 100
.ml). Céc pha hitu co dugc rira 14n luot br?mg dung dich nuéc NaHCO; ban bdo hoa
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(50 ml) va dung dich nuéc NaCl ban bdo hoa (50 ml). Cac pha hitu co dugc thu
gom duge 1am khé bing MgSO, va dugc bay hoi quay & nhiét 6 45°C/10 mbar.
San phim thd dugc hip phy trong etanol (150ml) va duoc b dic dudi 4p suét giam.
Qua trinh nay duoc lip lai hai 14n dé loai bé toluen va tao ra 11,1 g hop chit tho &

d& muc dudi dang chét rén mau vang nhat/chét bot.
San phdm nay c6 thé dwgc két tinh, vi dy, tir toluen/heptan hodc axeton/nude.
Két tinh tir toluen / n-Heptan

Hoa tan 1,0 g san phim thé & nhiét do trong phong trong 4ml toluen. Sau dé, bd
sung 8 ml n-Heptan thanh mot phén. Dung dich mau vang nhat, trong dugc tao hat
(c4c tinh thé hat thu dugc tir sy két tinh 6ng thir nghiém trong toluen / n-heptan).
Két tinh bit dAu tir tir. Sau 1 gid & nhiét d6 trong phong, loc huyén phu mau tréng.
Bénh loc duoc rira bing n-Heptan va dugc 1am kho duéi 4p sudt giam (5-10 mbar)

& 50°C qua dém sau d6, & 80°C trong 8 gid tao ra 0,9 g hop chét & d& muyc.
K&t tinh tir Axeton / Nuge

Hoa tan 5,5 g san phim thd & nhiét d6 trong phong trong 30 ml axeton. Sau d6, bd
sung 13,6 ml nudc thanh mot phs‘?ln. Dung dich mau vang nhat, trong dugc tao hat
(céc tinh thé hat thu dugc tir sy két tinh 6ng thir nghiém trong axeton / nuéc). Két
tinh bit dAu tir tir. Sau khi khudy qua dém & nhiét d6 trong phong, huyén phi mau
tréng duoc d& ngudi xudng nhiét d6 0°C, dwoc khudy trong 2 gid & nhiét do 0°C va
duoc loc. Banh loc duoc rira bing axeton lanh/nuéc theo ty 1€ 1:1 va duoc lam kho

& nhiét d 80°C dudi ap suét gidm tao ra 4,9 g hop chéit & d& muc.
Vidu 27

(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-ol
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Tuong ty véi quy trinh dugec md ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-pyrolidin-3-ol va dugc phén tach dudi dang
gdm khong mau (11,6 mg, 64%). MS (m/e): 387,3 (MH)).

Vidu 28

S-tert-butyl-3-(2-clo-benzyl)-7-(3-metoxy-pyrolidin-1-yl)-3H-[1,2,3]triazolo  [4,5-
d]pyrimidin

Tuong tu véi quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hgp
chit & d& myc dwoc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-metoxypyrolidin hydroclorua va dugc phén
tach dudi dang gdm khong mau (13,2 mg, 70%). MS (m/e): 401,4 (MH").

Viduy 29
5-tert-butyl-3-(2-clo-benzyl)-7-(2,2-dimetyl-pyrolidin-1-yl)-3H-[1,2,3 ]triazolo [4,5-
d]pyrimidin

Cl

N N\W)<
e
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O~
Tuong tu véi quy trinh dugc md ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-metylpyrolidin va dugc phén tich dudi dang
chét rin mau tring (13,2 mg, 70%). MS (m/e): 399,4 (MH)).
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Vidu 30

5-tert-butyl-3-(2-clo-benzyl)-7-(2-metyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Twong ty véi quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & & muc duge didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-metylpyrolidin va dugc phén tich duéi dang
chét rén mau tring (13,0 mg, 70%). MS (m/e): 385,4 (MH").

Vidu31

S-tert-butyl-3-(2-clo-benzyl)-7-(2-oxa-6-aza-spiro[3.4]oct-6-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Tuong tw véi quy trinh dwgc md ta dé téng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & @& muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-oxa-6-azaspiro[3.4]octan oxalat va dugc phin
tach dudi dang gébm khong mau (2,6 mg, 13%). MS (m/e): 413,4 (MH").

Vidu32

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-piperidin-
4-0l
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Tuong tu véi quy trinh duge mé ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, bude c), hop
chit & d& muc duogc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va piperidin-4-ol va dugc phéin tich dudi dang gobm
mau vang nhat (12,6 mg, 67%). MS (m/e): 401,4 (MH").
Vidu 33
(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
piperidin-3-ol

CL.

Tuong tw véi quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-piperidin-3-ol hydroclorua va dugc phan tach
duéi dang gobm mau vang nhat (13,3 mg, 70%). MS (m/e): 401,4 (MHY).

Vidu 34

(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl]-
piperidin-3-ol
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Tuong ty v6i quy trinh duge mé ta dé téng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc ¢), hop
chit & d& myc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-piperidin-3-ol hydroclorua va dugc phin
tach dudi dang gom khong mau (8,3 mg, 44%). MS (m/e): 401,4 (MH).

Vidu 35

S-tert-butyl-3-(2-clo-benzyl)-7-(6-oxa-1-aza-spiro[3.3 Jhept-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty véi quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc ¢), hop
chit & dé& muyc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 6-oxa-1-azaspiro[3.3]heptan oxalat va dugc phan
tach dudi dang gém mau vang nhat (12,5 mg, 65%). MS (m/e): 399,4 (MH").

Vidu 36

S-tert-butyl-3-(2-clo-benzyl)-7-((S)-3-flo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty véi quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & @ muc duogc didu ché tr hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-3-flopyrolidin hydroclorua va dugc phan tich
duéi dang chét rin mau vang nhat (16,5 mg, 90%). MS (m/e): 389,4 (MH").
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Vidu 37

{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-2-yl}-metanol

Tuong tw véi quy trinh dwgc mé ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & & muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-pyrolidin-2-ylmetanol va dugc phin tich
dudi dang gbm mau vang nhat (14,2 mg, 75%). MS (m/e): 401,4 (MH").

Vidu 38

{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-2-yl}-metanol

Tuong ty véi quy trinh duge mo ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chét & @& myc dugc diu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-pyrolidin-2-ylmetanol va dwgc phin tich
dudi dang gdm mau vang nhat (14,6 mg, 77%). MS (m/e): 401,4 (MH").

Vidu 39

5-tert-butyl-3-(2-clo-benzyl)-7-[1,2]oxazinan-2-yl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin
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Tuong tw véi quy trinh dugec mé ta & tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hop
chit & & muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va [1,2]oxazinan va duoc phén tach du6i dang gdm
mau vang nhat (13,6 mg, 75%). MS (m/e): 387,4 (MH)).

Vidu40

5-tert-butyl-3-(2-clo-benzyl)-7-isoxazolidin-2-yl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty véi quy trinh duge mé ta dé tbng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hop
chét & d& myc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va isoxazolidin hydroclorua va dugc phan tich dudi
dang chét rdn mau tring (13,1 mg, 74%). MS (m/e): 373,4 (MH).

Vidu41l

7-Aziridin-1-yl-5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Cl

Tk
I
X

Tuong tu véi quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & & muc duoc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
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[1,2,3]triazolo[4,5-d]pyrimidin va aziridin va dugc phén tdch dusi dang chét rin
mau tring (4,9 mg, 30%). MS (m/e): 343,3 (MH).

Vidu42

5-tert-butyl-3-(2-clo-benzyl)-7-((R)-3-flo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty v6i quy trinh dugec mé ta dé téng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & @& muc dugc didu ché tir hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-3-flopyrolidin hydroclorua va duoc phan
tach dudi dang gdm mau vang nhat (9,8 mg, 54%). MS (m/e): 389,4 (MH)).

Vidu 43

5-tert-butyl-3-(2-clo-benzyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Tuong ty v6i quy trinh dugc md ti dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3,3,4,4-tetraflopyrolidin hydroclorua va dugc
phén tach dudi dang gdm mau vang nhat (12,6 mg, 60%). MS (m/e): 443,4 (MH").

Vidu 44
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S-tert-butyl-3-(2-clo-benzyl)-7-((R)-2-metoxymetyl-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh dugc mo ta @ téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c), hop
chit & & muc dugc didu ché tir hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-2-(metoxymetyl)pyrolidin va duoc phan tich
dudi dang gébm khong mau (12,4 mg, 64%). MS (m/e): 415,4 (MH").

Vi du 45

S-tert-butyl-3-(2-clo-benzyl)-7-((S)-2-metoxymetyl-pyrolidin-1 -yl)-3H; [1,2,3]

/N N\w)<
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Tuong ty v6i quy trinh dugec mé ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-

triazolo[4,5-d]pyrimidin

benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi dy 1, budc c), hop
chit & & muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-2-(metoxymetyl)pyrolidin va dugc phéan tach
dudi dang gébm mau vang nhat (12,0 mg, 61%). MS (m/e): 415,4 (MH)).

Viduy 46
(28,485)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
4-ﬂo-pyrolidin-2-carbonitril

-70-



21491
a8
N;: | N/\WN)<

( ] o

s
Tuong ty v6i quy trinh duge md ta dé téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & @& muc dugc didu ché t hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (2S,4S)-4-flopyrolidin-2-carbonitril va dugc
phén tach duéi dang gom mau vang nhat (10,6 mg, 54%). MS (m/e): 414,4 (MH").

Vi du 47

5-tert-butyl-3-(2-clo-benzyl)-7-(1,1-dioxo-1A6-isothiazolidin-2-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin

cl
/N N\\H<
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Hdn hop cla 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin
(15,9 mg, 47,2 pumol), 1,1-dioxo-isothiazolidin (11,4 mg, 94,4 pmol) va DBU (14,2
uL, 94,4 pmol) trong DMF (250 pL) dugc khudy & nhiét d6 trong phong qua dém.
Hén hop phan tmg nay dugc tinh ché truc tiép bing HPLC diéu ché (cot: Gemini
5um C18 110A 75 x 30mm. Pha dong: nudc (0,05% Et;N): axetonitril theo ty 18
75:25% dén 5:95%. WL: 230 nm. Dong chay: 30 mL/phut) tao ra hop chit & d&
muc duéi dang chit rin mau tring (3,10 mg, 16%). MS (m/e): 387,3 (MH).

Vidu 48

{4-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-

morpholin-3-yl}-metanol
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Tuong tw v6i quy trinh dwgc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-

o

benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢), hop
chdt & d& muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va morpholin-3-ylmetanol va dugc phén tach duédi
dang gém mau vang nhat (13,3 mg, 68%). MS (m/e): 417,4 (MH").

Vidu 49

(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-2-carbonitril

Tuong tw v6i quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & & muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-pyrolidin-2-carbonitril hydroclorua va dugc
phan tich dudi dang chit rin mau vang nhat (9,7 mg, 52%). MS (m/e): 396,4
(MIH).

Vidu 50

(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-

pyrolidin-2-carbonitril
Cl
N N\W)<
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\\N ZN
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=
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Tuong tu v6i quy trinh dugc md ta dé téng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc ¢), hop
chit & d& muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-pyrolidin-2-carbonitril hydroclorua va dugc
phén tach dudi dang chit rin mau vang nhat (11,5 mg, 65%). MS (m/e): 396,4
(MH.

Vidu 51

(25,35)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
2-hydroxymetyl-pyrolidin-3-ol

Tuong tu v6i quy trinh duge mé ti dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & ¢ muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (2S,3S)-2-(hydroxymetyl)pyrolidin-3-ol va dugc
phén tich dudi dang gdbm mau vang nhat (10,3 mg, 52%). MS (m/e): 417,4 (MH).

Vidu 52

(2S,3R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
2-hydroxymetyl-pyrolidin-3-ol

Tuong tw v6i quy trinh dugc mé ta dé tong hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc duoc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
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[1,2,3]triazolo[4,5-d]pyrimidin va (2S,3R)-2-(hydroxymetyl)pyrolidin-3-ol va dugc
phén tach dudi dang gdm mau vang nhat (9,6 mg, 49%). MS (m/e): 417,4 (MH)).

Vidu 53
5-tert-butyl-3-(2-clo-benzyl)-7-(2-oxa-5-aza-spiro[3.4]oct-5-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin

C
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Tuong tw véi quy trinh duge mé ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-oxa-5-azaspiro[3.4]octan oxalat va dugc phian
tach duéi dang cht rén mau tring (8,4 mg, 43%). MS (m/e): 413,4 (MH).

Vidu 54

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-
pyrolidin-3-ol

Tuong tw véi quy trinh duge mo ti dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hop
chit & ¢ muc duogc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-metylpyrolidin-3-ol hydroclorua va dugc phin
tach dudi dang chit rin mau tring (14,1 mg, 75%). MS (m/e): 401,4 MH.

Vidu 55

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]|pyrimidin-7-yl]-pyrolidin-
3,4-trans-diol
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Tuong tw véi quy trinh duge mo ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc ¢), hop
chit & d& muyc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va pyrolidin-3,4-trans-diol va dugc phan tich dudi
dang chét rin mau tring (9,1 mg, 48%). MS (m/e): 403,4 (MH").

Vidu 56

(35,4R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3,4-diol

Tuong ty v6i quy trinh dugc md ta dé tong hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-morpholin-4-yl-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin (vi du 1, budc c), hgp
chat & d& muyc duge didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (3R,4S)-pyrolidin-3,4-diol va dugc phin tich
dudi dang gbm mau vang nhat (10,3 mg, 54%). MS (m/e): 403,4 (MH").

Vidu 57

5-tert-butyl-3-(4-metoxy-benzyl)-7-morpholin-4-yl-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin
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a) 5-Amino-1-(4-metoxybenzyl)-1H-1,2,3-triazol-4-carboxamit

Hdn hop cia hop chét 1-(clometyl)-4-metoxybenzen (20 g, 128 mmol) va natri azit
(12,5 g, 192 mmol) trong axetonitril (255 mL) dwgc hdi luu trong 5 gi¢r trong méi
trudng N,. Hdn hop ndy duogc loc va dugce c¢b dic trong chéan khong. Phin cin duge
pha lodng b%mg DCM, duoc rira béng H,0 va nudc mudi, duoc lam khd béng
Na,SO4 va duge cd dic trong chan khong tao ra hop chét 1-(azidometyl)-4-
metoxybenzen thd. Phin cin dugc sir dung cho phén tmg tiép theo ma khong cén
tinh ché thém.

Hdn hop ctia phin cin thd & trén, 2-xyanoaxetamit (10,8 g, 128 mmol) va natri
etanolat (8,71 g, 128 mmol) trong etanol (256 mL) dugc hdi luu trong 21 gid trong
mdi trudng N,. HOn hop nay dugc c6 dic trong chan khéng, duoc pha loding bing
AcOH 4M chtra nuéc va duogc loc. Phin cin duge rira béng H,0 va dugc lam kho
trong chén khéng tao ra hgp chét 5-amino-1-(4-metoxybenzyl)-1H-1,2,3-triazol-4-
carboxamit duéi dang chit rdn mau cam nhd nhd (26,5 g, 84% cho 2 budc). MS

(m/e): 248,1 (MH)).

b) 5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on

Hbn hop ciia 5-amino-1-(4-metoxybenzyl)-1H-1,2,3-triazol-4-carboxamit (10,0 g,
40,4 mmol) va pivaloyl clorua (7,47 mL, 60,7 mmol) trong pyridin (20,2 mL) dugc
khudy & nhiét d9 80°C trong 2 gi®r trong mdi trudng N,. Sau d6, bd sung dung dich
nuéc natri hydroxit 8M (15,2 mL, 121 mmol) va metanol (20,2 mL) vao hdn hop
phan tng nay. Sau khi khudy & nhiét d6 80°C trong 1 gid, hdn hop phén ung nay
duge 16t vao dung dich nuéc HCI 1M, duge chiét bing dietyl ete, duoc rira béng
dung dich nuéc HCI 2M, nuéc va nude mudi, dugc 1am khod bang Na,SO, va duogc

cd dic trong chan khong tao ra hdn hop ctia hop chit 1-(4-metoxybenzyl)-5-
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pivalamido-1H-1,2,3-triazol-4-carboxamit va N-(4-xyano-1-(4-metoxybenzyl)-1H-
1,2,3-triazol-5-yl)pivalamit thd. Phin cin duoc st dung cho phan ng tiép theo ma

khong cin tinh ché thém.

Hon hop ctia phén cin thd & trén va KHCO; (12,1 g, 121 mmol) trong H,O (242
mL) dugc hdi luu trong 18 gid. H3n hop phén tmg nay dugc rét vao HCI 1M chira
nude, dugc chiét béng EtOAc, dugc rira béng nudc mudi, dugc 1am kho b?mg
Na,SO4 va duge c6 dic trong chin khong. Phin cin thdé duge tinh ché béng cach
sc ky nhanh (silicagel, EtOAc 10% dén 70% trong heptan) tao ra hop chét 5-tert-
butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on (4,44 g,
35% cho 2 buéc). MS (m/e): 314,2 (MHY).

) 4-(5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)morpholin

Hdn hop cua S-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin-
7(4H)-on (50,0 mg, 160 umol) va N,N-dietylanilin (50,8 pL, 319 umol) trong
POCI; (1000 pL, 10,9 mmol) duge hdi luu trong 4 gid trong moi truong N,. Hon
hop phan tmg nay duge cb trong chan khong, dugc pha loing bing EtOAc, duoc
rira bang H,O lanh va nuéc mubi, duge 1am kho bing Na,SO, va duoc cd déc trong
chdn khong tao ra hop chét S-tert-butyl-7-clo-3-(4-metoxybenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin thé. Phin cin dugc st dung cho phan {mg tiép theo
ma khong cén tinh ché thém.

Hdn hop ctia phan cin thd & trén, morpholin (28,0 pL, 320 pmol) va DIEA (55,9
uL, 320 pmol) trong axetonitril (250 pL) dugc khudy & nhiét d6 trong phong qua
dém. Hon hop phan ting ndy duoc tinh ché tryc tiép bing HPLC didu ché (cot:
Gemini 5um C18 110A 75 x 30mm. Pha d6ng: nudc (EtzN 0,05%):axetonitril theo
ty 1& tlr 45:55% dén 5:95%. WL: 280 nm. Dong chay: 30 mL/phut) tao ra hgp chét
& d& muc dudi dang chét rin mau tréng (47,7 mg, 78% cho 2 budc). MS (m/e):
383,4 (MH).

Vidu 58

5-tert-butyl-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Hon hop clia  4-(5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)morpholin (10,0 mg, 26,1 umol) va TFA (250 pL) dugc hdi luu
trong 5 gid trong mdi trudng N,. Sau d6, hdn hgp phan tmg nay duoc cb trong chan
khong va dugc tinh ché bing HPLC didu ché (cot: Gemini Sum C18 110A 75 x
30mm. Pha dong: nudc (Et;N 0,05%): axetonitril theo ty 1& tir 85:15% dén 5:95%.
WL: 300 nm. Dong chay: 30 mL/phut) tao ra hgp chét & & muc dudi dang chét rén
mau tring (0,9 mg, 13%). MS (m/e): 263,3 (MH").

Vidu 59

S-tert-butyl-3-(2-clo-4-flo-benzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

N N\\(k
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Hbn hop clia hop chit 4-(5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)morpholin (49,0 mg, 128 pumol) va TFA (1000 pL) dugc hdi luu
trong 8 gits trong moi trudng N,. Hon hop phan mg niy dugc cb trong chan khong
tao ra hop chét S-tert-butyl-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin

thd. Phan cin dugc str dung cho phén tng tiép theo ma khong can tinh ché thém.

Hon hop cla phin chit cin & trén (42,0 pmol), va 1-(bromometyl)-2-clo-4-
flobenzen (18,8 mg, 84,0 umol) va DBU (12,7 uL, 84,0 pmol) trong DMF (250 pL)
duoc khudy & nhiét do trong phong qua d&m. Hon hop phan tmg nay duoc tinh ché
tryc tiép bing HPLC didu ché (c6t: Gemini 5um C18 110A 75 x 30mm. Pha dong:
nuéce (EtzN 0,05%): axetonitril theo ty 18 tir 70:30% dén 5:95%. WL: 300 nm. Dong
chdy: 30 mL/phut) tao ra hop chét & d& myc dusi dang chit rin mau vang nhat (8,3
mg, 49%). MS (m/e): 405,4 (MH").
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Vidu 60

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4-metoxy-benzyl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin

Tuong ty véi quy trinh duge md ta dé tdng hop hop chét 4-(5-tert-butyl-3-(4-
metoxy benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin (vi du 58, buéc
c), hop chit & @ muc dugc didu ché tur hop chét 5-tert-butyl-7-clo-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin =~ va  3,3-diflopyrolidin
hydroclorua va dugc phan tich dudi dang chét rin mau tring (271 mg, 83%). MS
(m/e): 403,4 (MH)).

Viduy 61

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-etyl-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin

Hon hop cua S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(4-metoxy-benzyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin (264 mg, 656 pmol) va TFA (5,0 mL) dugc héi luu
trong 8 gi¢ trong mdi trudng N,. Hon hop phan tmg ndy dugc co trong chan khong
tao ra hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin thd. Phén cin dugc sir dung cho phan tng tiép theo ma khong cén tinh

ché thém.

Hbn hop clia phan chat cin & trén (41,0 pmol), va iodoetan (6,63 pL, 82,0 pmol) va
DBU (12,4 uL, 82,0 pmol) trong DMF (250 pL) dugc khudy & nhiét do trbng
phong qua dém. Hon hop phan tmg niy dugc tinh ché tryc tiép bing HPLC didu
ché (cot: Gemini Sum C18 110A 75 x 30mm. Pha dong: nudc (0,05% Et;N):
axetonitril theo tj nim trong khoang tir 60:40% dén 5:95%. WL: 300 nm. Dong
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chay: 30 mL/pht) tao ra hop chét & d& muyc dudi dang gbm mau vang nhat (0,6 mg,
4%). MS (m/e): 311,3 (MH).

Viduy 62

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metoxy-etyl)-3H-[1,2,3]triazolo  [4,5-

d]pyrimidin
~o"\_ .« \W/k
N I(

\Y
\N N

N

o

F

Tuong tu véi quy trinh duge md ta dé tdng hop hop chit S-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
muc dugc didu ché tir hop chét S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 1-bromo-2-metoxyetan va dugc phan tich dudi
dang gébm mau vang nhat (2,5 mg, 18%). MS (m/e): 341,3 (MH").

Vidu 63

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-

HO/\\N Nﬁ/l<
/ A
N\\NI(

etanol

N -

N,

L

F
Tuong tw véi quy trinh duge mo ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
muc dugc diéu ché tir hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-bromoetanol va dugc phan tich dudi dang chét
rin mau tring (5,8 mg, 43%). MS (m/e): 327,3 (MH)).
Vi du 64
S-tert-butyl-3-xyclohexylmetyl-7-(3,3-diflo-pyrolidin-1-y1)-3H-[ 1,2,3]triazolo [4,5-
d]pyrimidin
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Tuong ty véi quy trinh duge mé ti dé tdng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & dé
muc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (bromometyl) xyclohexan va dugc phin tach
dudi dang chit rin mau tring (4,2 mg, 27%). MS (m/e): 379,5 (MH).

Vidu 65

5-tert-butyl-3-(3-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]

pyrimidin

Tuong ty v6i quy trinh duge mé ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
muc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-3-clobenzen va dugc phan tich
dudi dang gébm mau vang nhat (7,0 mg, 42%). MS (m/e): 407,4 (MH").

Vi du 66

5-tert-butyl-3-(4-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin
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Tuong tw véi quy trinh duge mé ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & dé
muc duoc diéu ché tir hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-4-clobenzen va dugc phéan tach
dudi dang chét rin mau tréng (5,8 mg, 35%). MS (m/e): 407,4 (MH).

Vidu 67

5-tert-butyl-3-(2,3-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin

Tuong ty véi quy trinh duge md ti dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2,3-diclobenzen va duoc phan
tach dudi dang gom khong mau (6,7 mg, 37%). MS (m/e): 441,3 (MH").

Vidu 68

5-tert-butyl-3-(2,4-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin

Tuong tu v6i quy trinh duge mé ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
myuc dugc didu ché tir hgp chdt 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 1-(bromometyl)-2,4-diclobenzen va dugc phan
tach dudi dang gdbm khong mau (6,5 mg, 36%). MS (m/e): 441,3 (MH).
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Vi dy 69

S-tert-butyl-3-(2,5-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin

Tuong tu véi quy trinh duge mo ta dé tng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & @&
muc dugc didu ché tir hop chdt S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)-1,4-diclobenzen va dugc phan
tach dudi dang chét rin mau tréng (6,6 mg, 37%). MS (m/e): 441,4 (MH").

Vidu 70
5-tert-butyl-3-(2,6-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin

Cl

Twong ty véi quy trinh dugc md ti dé tong hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & dé
muc dugc didu ché tr hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)-1,3-diclobenzen va dugc phan
tach dudi dang chét rin mau tring (5,2 mg, 29%). MS (m/e): 441,3 (MH).

Viduy 71

5-tert-butyl-3-(2-clo-4-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin
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Tuong tw v6i quy trinh dugc md ta dé& tbng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
muc dugc di€u ché tr hop chdt S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-clo-4-flobenzen va duoc phan
tach dudi dang gom khong mau (5,8 mg, 33%). MS (m/e): 425,4 (MH").

Vidu 72

S-tert-butyl-3-(2-clo-6-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Cl

Tuong tu véi quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & dé
muc dugc diéu ché tir hop chét S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-clo-2-(clometyl)-3-flobenzen va dugc phéan
tach dué6i dang chét rdn mau tring (6,8 mg, 39%). MS (m/e): 425,4 (MH.

Vidu 73

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-2-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin
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Tuong ty véi quy trinh duge md ti dé tbng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & dé
muc dugc diéu ché tr hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)pyridin hydrobromua va dugc
phan tich dudi dang chét rin mau vang nhat (4,2 mg, 27%). MS (m/e): 374,4
(MH).

Vidu 74

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-3-ylmetyl-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin

Tuong ty v6i quy trinh duge mé ti dé tdng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
muc dugc diéu ché tr hop chdt S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin v& 3-(clometyl)pyridin hydroclorua va dugc phéan
tach dudi dang gdm mau vang nhat (2,5 mg, 16%). MS (m/e): 374,4 (MH)).
Vidu75

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-4-ylmetyl-3H-[1,2,3]triazolo
[4,5-d]pyrimidin

NQ\\

Tuong ty véi quy trinh duge mo ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
muc dugc didu chd tir hop chdt 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
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[1,2,3]triazolo[4,5-d]pyrimidin va 4-(bromometyl)pyridin hydrobromua va dugc
phén tach duéi dang chit rin mau cam (5,4 mg, 35%). MS (m/e): 374,4 (MH.

Vidu 76

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,2,2-triflo-etyl)-3H-[1,2,3]triazolo [4,5-
d]pyrimidin

Tuong ty v6i quy trinh duge mo ta dé téng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
myuc dugc didu ché tir hop chit S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 2,2,2-trifloetyl triflometansulfonat va dugc phan
tach dudi dang gbm mau vang nhat (0,9 mg, 6%). MS (m/e): 365,3 (MH").

Vidu 77

5-tert-butyl-3-(2-clo-4,5-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Twong tw v6i quy trinh duge mé ta dé tng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & dé
‘myc dugc didu ché tir hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-clo-4,5-diflobenzen va dugc
phén tach dudi dang gébm khong mau (8,3 mg, 45%). MS (m/e): 443,4 (MH)).
Vidu 78

5-tert-butyl-3-(2-clo-3,6-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

-86-



Tuong tu véi quy trinh dugc m6‘ ta dé tbng hop hop chét S-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
muc dugc diéu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 2-(bromometyl)-3-clo-1,4-diflobenzen va duoc
phan tach dudi dang chit rin mau tring (8,0 mg, 44%). MS (m/e): 443,4 (MH).

Vidu79

3-(2-Bromo-benzyl)-5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Twong ty v6i quy trinh duge mé ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
muc dugc diéu ché tr hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 1-bromo-2-(bromometyl)benzen va dugc phin
tach dudi dang gdm khong mau (6,6 mg, 35%). MS (m/e): 451,3 (MH").

Vidu 80

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometyl-benzyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin
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Tuong ty voi quy trinh duge mé ti dé tdng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & d&
muc dugc diéu ché tir hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-(triflometyl)benzen va dugc
phén tich dudi dang gdm mau vang nhat (7,8 mg, 43%). MS (m/e): 441,4 (MH").

Vi du 81

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metoxy-benzyl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin

Tuong ty véi quy trinh duge mo ti dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chat & dé
myc duge didu ché tr hop chét S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 1-(clometyl)-2-metoxybenzen va dugc phan tich
dudi dang gdm mau vang nhat (5,7 mg, 34%). MS (m/e): 403,4 (MH).

Vi dy 82

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometoxy-benzyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin

o\gF

Tuong tw véi quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
myc dugc diéu ché tir hop chdt S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-(triflometoxy)benzen va dugc
phan tach dudi dang gdm mau vang nhat (7,3 mg, 39%). MS (m/e): 457,4 (MH)).
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Vidu 83

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[ 1,2,3]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-benzonitril

Tuong tu v6i quy trinh duge mo ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & @&
muc dugc didu ché tr hop chit S5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)benzonitril va dwgc phan tach
duéi dang chét rin mau tring (6,8 mg, 41%). MS (m/e): 398,3 (MH).

Vidu 84

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-phenetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty v6i quy trinh duge mo ti dé tdng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét & d&
muc dugc di€u ché tir hop chdt 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (2-bromoetyl)benzen va duwoc phan tich dudi
dang gém mau vang nhat (4,8 mg, 30%). MS (m/e): 387,4 (MH).

Vidu 85

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-2-y1]-1-

phenyl-etanon
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Tuong ty v6i quy trinh duge mé ta dé tng hop hop chét 5-tert-butyl-7-(3,3-diflo-
pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit & dé
myuc dugc diéu ché tir hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 2-bromo-1-phenyletanon va dugc phin tach
dudi dang chét rén mau xanh nhat (9,5 mg, 55%). MS (m/e): 401,4 (MH").

Vidu 86

S-tert-butyl-2-[(R)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

B6 sung DEAD (13,1 uL, 82,6 umol) vao dung dich cia 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (41,3 pmol), (S)-1-(2-
clophenyl)etanol (12,9 mg, 82,6 pmol) va PPh; (21,7 mg, 82,6 umol) trong THF
(250 uL) & nhiét do 0°C. Sau khi khudy & nhiét d6 trong phong trong 2 gid, hdn
hop phan tmg ndy duge tinh ché truc tiép bing HPLC diéu ché (cot: Gemini Sum
C18 110A 75 x 30mm. Pha dong: nudc (0,05% Et;N): axetonitril theo ty 1€ nam
trong khoang tl 50:50% dén 5:95%. WL: 300 nm. Dong chay: 30 mL/phit) tao ra
hop chét & d&& muc duéi dang gdm mau vang nhat (3,1 mg, 17%). MS (m/e): 421,4
(MH).

Vidu 87

5-tert-butyl-3-[(S)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty v6i quy trinh duge md ta& dé tdng hop hop chét 5-tert-butyl-2-[(R)-1-(2-
clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi
du 87), hop chit & d& muc dugc didu ché tu hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin va R)-1-(2-
clophenyl)etanol va duoc phén tach dudi dang gdm mau vang nhat (3,8 mg, 21%).
MS (m/e): 421,4 (MH).

Vidu 88

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
phenyl-etanol

Hdén hop cua 2-(5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin-3-yl)-1-phenyletanon (6,0 mg, 15,0 umol) va NaBH4 (1,7 mg, 45,0
umol) trong metanol (250 pL) dugc khudy & nhiét d6 trong phong trong 1 gid. Hén
hop phén (g nay duge tinh ché truc tiép bing HPLC didu ché (cot: Gemini Sum
C18 110A 75 x 30mm. Pha dong: nudc (0,05% Et;N): axetonitril theo ty 16 ndm
trong khoang tir 72:25% dén 5:95%. WL: 230 nm. Dong chay: 30 mL/phit) tao ra
hop chit & d& muc dudi dang chit rin mau tring (2,3 mg, 38%). MS (m/e): 403,4
(MH").

Vidu 89

5-tert-butyl-3-(2-clo-3-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu véi quy trinh dugc md ti dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& @& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-clo-3-flobenzen va dugc phan
tach dudi dang gdbm mau vang nhat. MS (m/e): 425,3 (MH)).

Vidu 90

5-tert-butyl-3-(2-clo-5-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty véi quy trinh dugc md ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chéit
& d& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)-1-clo-4-flobenzen va dugc phan
tach dudi dang gdm mau vang nhat. MS (m/e): 425,3 (MH).

Vidu91

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-oxetan-3-yl-3 H-[1,2,3]triazolo[4,5-
d]pyrimidin
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Tuong ty v6i quy trinh dwgc mo ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc diéu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-bromooxetan va duoc phén tich dudi dang
gébm mau vang nhat. MS (m/e): 339,3 (MH").

Vidu 92

[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-(2-

clo-phenyl)-metanon

Tuong ty véi quy trinh dugec mo ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& myc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-clobenzoyl clorua va duge phén tach duéi dang
chét rén mau vang nhat. MS (m/e): 421,3 (MH)).

Vidu 93

(3S,5R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
5-hydroxymetyl-pyrolidin-3-ol
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Twong tu v6i quy trinh dugc md ta ¢ téng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chét & dé muc dwoc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (38,5R)-5-(hydroxymetyl)pyrolidin-3-ol
hydroclorua va dugc phin tach duéi dang chét rén mau tréng. MS (m/e): 417,3
(MH").

Vi du 94

{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-4,4-
diflo-pyrolidin-2-yl}-metanol

Tuong tu v6i quy trinh dugc mo ta dé tdng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chét & dé muc duoc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-(4,4-diflopyrolidin-2-yl)metanol hydroclorua
va dugc phén tich duéi dang chét rin mau tring. MS (m/e): 437,3 (MHD).

Vidu 95

(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-4,4-
diflo-pyrolidin-3-ol
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Tuong ty voi quy trinh dugc mo tia dé téng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c),
hop chit & d& muc dugc diéu ché tir hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-4,4-diflopyrolidin-3-ol hydroclorua va dugc
phan tach dudi dang chit rin mau tring. MS (m/e): 423,3 (MH).

Vi du 96

5-tert-butyl-3-(2,6-diclo-3-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo [4,5-d]pyrimidin

Tuong tu v6i quy trinh dwgc mé t& @& tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chat 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)-1,3-diclo-4-flobenzen va dugc
phan tach dudi dang chit rin mau tring. MS (m/e): 459,2 (MH" ).

Viduy 97

5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo [4,5-d]pyrimidin
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Tuong tu véi quy trinh dugec mo ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc dugc didu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-(bromometyl)-2-clopyridin hydrobromua va
duoc phan tich dudi dang gdbm mau vang nhat. MS (m/e): 408,3 (MH).

Vidu 98

5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-[1,2,3]
triazolo [4,5-d]pyrimidin

Tuong ty v6i quy trinh dugc mé ti dé tong hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duge didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 4-clo-3-(clometyl)pyridin va dugc phan tich
dudi dang gdm mau vang nhat. MS (m/e): 408,3 (MH).

Vidu 99

S-tert-butyl-3-(2,5-diclo-pyridin-3-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3 H-[1,2,3]
triazolo[4,5-d]|pyrimidin
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Twong ty v6i quy trinh dugec md ta dé téng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& dé muc duogc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 2,5-diclo-3-(clometyl)pyridin va duge phan tach
duéi dang gdom mau vang nhat. MS (m/e): 442,3 (MH").

Vidu 100

5-tert-butyl-3 -(3,6-diclo-pyridin—2-ylmetyl)-7-(3,3-diﬂo-pyrolidin-1-yl)-3H—
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tw véi quy trinh dugec mo ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& myc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 3,6-diclo-2-(clometyl)pyridin va dwoc phan tach
du6i dang gébm mau vang nhat. MS (m/e): 442,3 (MH)).

Vidu 101

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d|pyrimidin
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Twong tw v6i quy trinh dwgc md t& dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& @& muc dugc didu ché tir hop chit S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-(bromometyl)-4-metyl-1,2,5-oxadiazol va
dugc phan tach dudi dang gdm mau vang nhat. MS (m/e): 379,3 (MH)).

Vidu 102

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-[1,2,4 Joxadiazol-5-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty v6i quy trinh dwgc md ta dé téng hop hop chit S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duge didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 5-(clometyl)-3-metyl-1,2,4-oxadiazol va duoc
phén tach duéi dang gébm mau vang nhat. MS (m/e): 379,3 (MH).
Vidu 103
5-tert-butyl-3-[2-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo [4,5-d]pyrimidin
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Tuong tw v6i quy trinh dugc md t& dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(2-bromoetyl)-2-clobenzen va dugc phan tach
dudi dang gdm mau vang nhat. MS (m/e): 421,3 (MH").

‘Vidu 104

5-tert-butyl-3-[2-(3-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo [4,5-d]pyrimidin

Cl

Tuong tw v6i quy trinh dugc md ta & tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-(2-bromoetyl)-3-clobenzen va dugc phan tach
dudi dang gébm mau vang nhat. MS (m/e): 421,3 (MH").

Vidu 105

S-tert-butyl-3-[2-(4-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugc mo ta dé tbng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duoc didu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d[pyrimidin va 1-(2-bromoetyl)-4-clobenzen va dugc phan tich
duéi dang gdm mau vang nhat. MS (m/e): 421,3 (MH").

Vidu 106

(S)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3H-[1,2,3]triazolo[4,5-d|pyrimidin-7-yl]-
pyrolidin-3-ol

Tuong tw véi quy trinh dugc mé ta @ tdng hop hop chét 4-(5-tert-butyl-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin (vi du 58, budc
c¢), hop chit & 48 myc dugc didu ché tur hop chét 5-tert-butyl-7-clo-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin va (S)-pyrolidin-3-ol va duoc
phan tach duéi dang chat rin mau vang nhat. MS (m/e): 383,3 (MH).

Vidu 107

5-tert-butyl-3-(2-clo-benzensulfonyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo [4,5-d]pyrimidin
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Tuong ty véi quy trinh dugc mé ta dé téng hop hop chat S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& myc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 2-clobenzen-1-sulfonyl clorua va dugc phan
tach duéi dang chat rin mau nau. MS (m/e): 457,3 (MH)).

Vidu 108

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(R)-tetrahydro-furan-3-y1-3 H-[1,2,3]
triazolo[4,5-d]pyrimidin

Tuong tu véi quy trinh duge mo ta d& tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duge diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-tetrahydrofuran-3-ol va dugc phan tich dudi
dang gém khéng mau. MS (m/e): 353,3 (MH)). |

Vidu 109

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(S)-tetrahydro-furan-3-yl-3 H-[1,2,3]
triazolo[4,5-d]pyrimidin
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Tuong tu véi quy trinh dugc mo ta @ tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dwgc diéu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-tetrahydrofuran-3-ol va dugc phén tach duéi
dang gém khong mau. MS (m/e): 353,3 (MH)).

Vidu 110

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
(2-clo-phenyl)-etanon

Twong ty v6i quy trinh dugc mo ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chat 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 2-bromo-1-(2-clophenyl)etanon va dugc phin
tach dudi dang gdm mau vang. MS (m/e): 435,3 (MH).

Vidulll

5-tert-butyl-3-(2,3-diclo-6-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-[ 1,2,3]
triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh duge mo ta dé tdng hop hop chit S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc dugc diéu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)-3,4-diclo-1-flobenzen va dugc
phan tach duéi dang chat rin mau tring. MS (m/e): 459,3 (MH).

Vidu 112

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metansulfonyl-benzyl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty véi quy trinh dugec md ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muyc dugc diu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin vAd hgp chit 1-(bromometyl)-2-(metylsulfonyl)
benzen va dugc phan tach dudi dang chét rin mau tring. MS (m/e): 451,3 (MH.
Vidu 113

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-pyridin-2-yl-etyl)-3H-[ 1,2,3]
triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh duge md ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duge didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 2-(2-bromoetyl)pyridin hydrobromua
va dugc phén tich dudi dang gébm khéng mau. MS (m/e): 387,4 (MH).

Vidu 114

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-oxetan-3-ylmetyl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tu véi quy trinh duge md ta dé tdng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& myc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chat 3-(iodometyl)-3-metyloxetan va dugc
phén tach duéi dang chét rin mau tréng. MS (m/e): 367,3 (MH)).

Vidu 115

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3 ]triazolo[4,5-d]pyrimidin-3-yl]-1-
(3-clo-phenyl)-etanon
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Cl

Tuong ty véi quy trinh dwgc mo ti dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muyc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va hop chét 2-bromo-1-(3-clophenyl)etanon va
dugc phan tach dudi dang chét rin mau tring. MS (m/e): 435,3 (MH).

Vidullé
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
(4-clo-phenyl)-etanon

Cl

Tuong ty véi quy trinh dwgc mé ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& dé myc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin vd hop chét 2-bromo-1-(4-clophenyl)etanon va
dugc phan tich dudi dang chét rin mau vang nhat. MS (m/e): 435,3 (MH).

Vidu 117

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
pyridin-3-yl-etanon
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Tuong tw véi quy trinh dugc mod ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duge didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va hop chét 2-bromo-1-(pyridin-3-yl)etanon
hydrobromua va dwgc phan tach duéi dang chit rin mau vang nhat. MS (m/e):

402,3 (MH").

Vidy 118

2-[S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-
pyridin-4-yl-etanon

Tuong tu véi quy trinh dwgc mo ta dé tdng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& @& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin vAd hop chdt 2-bromo-1-(pyridin-4-yl)etanon
hydrobromua va dugc phan tich dudi dang chit rin mau dé nhat. MS (m/e): 402,3
(MH).

Vidy 119
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S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,3,6-triclo-benzyl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

Cl

N
\
\N N
N
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F

Tuong ty véi quy trinh dugc md tid & téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chit 2-(bromometyl)-1,3,4-triclobenzen va
dugc phén tich dudi dang chét rin mau tring. MS (m/e): 475,3 (MH" ).

Vidu 120

S-tert-butyl-3-(2-clo-3-triflometyl-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Cl

Tuong ty v6i quy trinh duge md td d& tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& myc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 1-(bromometyl)-2-clo-3-(triflometyl)
benzen va dugc phan tich dudi dang chét rén mau vang nhat. MS (m/e): 475,2

(MH.
Vidu 121
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5 -tert-butyl-7-(3,3-diﬂo-pyrolidin-1-yl)-3-(2-pyridin-3-yl-etyl)-3H—[l,2,3]triazolo
[4,5-d]pyrimidin

=N
\_/
/N N\w)<
N, | \
N ~

Tuong ty v6i quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duge diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chit 3-(2-bromoetyl)pyridin hydrobromua
va dugc phan tach duéi dang chét rin mau tring. MS (m/e): 388,3 (MH).

Vidu 122

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-pyridin-4-yl-etyl)-3H-[1,2,3]
triazolo[4,5-d]|pyrimidin

Tuong ty véi quy trinh dugec md ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 4-(2-bromoetyl)pyridin hydrobromua va dugc
phan tach dudi dang chit rin mau nau. MS (m/e): 388,3 (MHY).

Vidu 123
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S-tert-butyl-3-(2,3-diclo-6-triflometyl-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

cl N \w)<
%
~Z

Tuong tu véi quy trinh duge mo ta & tdng hop hop chét S-tert-butyl-7-(3,3-
diﬂopyrolidin-1-yl)-3-etyl-3H-[1,2;3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& @& muc duogc didu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2-(bromometyl)-3,4-diclo-1-(triflometyl)benzen
va dugc phan tach duéi dang chét rin mau tring. MS (m/e): 509,3 (MH").

Vidu 124

5-tert-butyl-3-(3,4-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty véi quy trinh duge md ti dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& @& muc dugc didu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 2-(bromometyl)-3,4-diclopyridin
hydrobromua va dugc phéan tach duéi dang chét rin mau tring. MS (m/e): 442,2

(MH.
Vidu 125
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5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(1,1-dioxo-1A5-thietan-3 -yD-3H-[1,2,3]
triazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh duge mo ti dé tbng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va 3-bromo-thietan 1,1-dioxit va dugc phéan tich
duéi dang chét rdn mau tring. MS (m/e): 387,3 (MH).

Vidu 126

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1,1-dioxo-tetrahydro- 1A%-thiophen-3-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

0

.0

/N N\w)<
Nl
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Tuong ty véi quy trinh dugc md ta ¢ téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc diéu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chit 3-bromo-tetrahydro-thiophen 1,1-dioxit
va dugc phén tich duéi dang chét rin mau tring. MS (m/e): 401,3 (MH)).

Vidu 127
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2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-1-

pyridin-2-yl-etanon
0
S¥se
\N N
N

F
F

Tuong ty v6i quy trinh dugc md ta dé tdng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin v& hop chéit 2-bromo-1-(pyridin-2-yl)etanon
hydrobromua va dugc phén tach dudi dang chét rin mau nau ddm. MS (m/e): 402,3

(MH).

Vidu 128

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metyl-[ 1,3,4]oxadiazol-2-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin

N
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N

\
\\N1¢N

N

o8

F
Tuong ty véi quy trinh dwgc mo ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& myc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin v hop chét 2-(clometyl)-5-metyl-1,3,4-oxadiazol
va dugc phan tch dudi dang gobm khéng mau. MS (m/e): 379,3 (MH).
Vi dy 129
5-tert-butyl-3-(3-clo-pyridin-4-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3 H-[1,2,3]
triazolo[4,5-d|pyrimidin
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Tuong tw véi quy trinh dugc mo ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin vA hop chét 4-(bromometyl)-3-clopyridin
hydrobromua va dugc phdn tich dudi dang gbm mau vang. MS (m/e): 408,3

(MH.

Vidu 130

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metyl-[ 1,2,4]oxadiazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu véi quy trinh dwgc moé tid dé téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va hop chét 3-(clometyl)-5-metyl-1,2,4-oxadiazol
va dugc phan tich duéi dang gdm mau vang. MS (m/e): 379,3 (MH").
Vidu 131
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1-metyl-1 H-tetrazol-5-ylmetyl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& myc dugc diéu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin v hop chit 5-(clometyl)-1-metyl-1H-tetrazol va
dugc phan tach dudi dang chét rdn mau tring. MS (m/e): 379,3 (MH).

Vidu 132

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty v6i quy trinh duge mo ta d& tdng hop hop chét 5-tert;buty1-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugce diéu ché tir hop chét S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin v& hgp chét 5-(clometyl)-1-metyl-1H-1,2,4-triazol
hydroclorua va dugc phén tich dudi dang gém khong mau. MS (m/e): 378,3

(MED).

Vidu 133

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metansulfonyl-4-metyl-4 H-
[1,2,4]triazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu véi quy trinh duge md ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin ~ vd  hop  chét 3-(iodometyl)-4-metyl-5-
(metylsulfonyl)-4H-1,2,4-triazol va dugc phan tach dué6i dang chét rin mau tréng.
MS (m/e): 456,3 (MH").

Vidu 134

{3-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-5-clo-pyridin-4-yl1}-dimetyl-amin

Cl
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Tuong ty véi quy trinh dugc md ta ¢ téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& myc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin  vA hgp chdt  3-(bromometyl)-5-clo-N,N-
dimetylpyridin-4-amin hydrobromua va dugc phan tach dudi dang gdbm mau vang
nhat. MS (m/e): 451,4 (MH)).

Viduy 135

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-triflometyl-1 H-pyrazol-4-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin

-114-



Budce 1:

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-triflometyl-1-trityl-1H-pyrazol-4-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

.-{5:

Tuong ty v6i quy trinh dugc mo ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diﬂopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chat 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 4-(bromometyl)-3-(triflometyl)-1-trityl-

F
F

1H-pyrazol dugc st dung trong budc tiép theo ma khong can tinh ché thém.

Budece 2:

Hén hop clia 5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-triflometyl-1-trityl-1H-
pyrazol-4-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin tho, trietylsilan trong TFA
duoc khudy & nhiét d6 trong phong trong 3 gidy, dwoc ¢ va cho qua tinh ché bing
HPLC diéu ché trén pha dao rira giai bing gradien dugc tao thanh tlr axetonitril,
nudc va NEt;. Sau khi 1am bay hoi san phidm chira phin phié't hop chit ¢ dé muc
dugc phan tich dudi dang chét rin mau tring. MS (m/e): 431,3 (MH).

Vidu 136
(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d|pyrimidin-7-yl]-pyrolidin-3-ol
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Budc 1:

(S)-1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cia

axit triflo-axetic

Hén hop cua (S)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol (vi du 106) va trietylsilan trong TFA duogc gia
nhiét dén nhiét @6 70°C trong 22 giy va dugc lam bay hoi dén kho. Phan cin duoc

st dung ma khong can tinh ché thém trong budc tiép theo.
Budc 2:

Tuong ty véi quy trinh dugc md ta dé téng hop hop chit S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-(bromometyl)-4-metyl-1,2,5-oxadiazol. Sau
khi hoan thanh phan tmg thay thé, metanol dugc bd sung va hdn hop nay duoc
khudy trong 1 gir & nhiét d¢ trong phong va sau do, qua tinh ché bing HPLC diéu
ché trén pha dao rira giai bing gradien duoc tao thanh tir axetonitril, nuéc va NEt;.
Sau khi 1am bay hoi sin phim chira phén chiét hop chit & d& muc dwgc phan tach
dudi dang gébm mau vang nhat. MS (m/e): 359,3 (MH).

Céc diéu kién thay thé:
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Budce 1: (3S)-1-(5-tert-butyl-3H-triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol. n HCI

(8)-1-(3-benzyl-5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol
(176 g, 494 mmol, duong lugng: 1,00) dugc hoa tan trong metanol (2,09 kg, 2,64 1).
B& sung HCI 1,25 M trong metanol (396 ml, 494 mmol, duong lugng: 1,00) tiép
theo 12 bd sung Pd/C 10% (34,7 g, 32,6 mmol, duong lugng: 0,066). Hon hop phan
{mg nay duoc hydro hoa > 20 gio ¢ nhiét @ 60°C / 1 bar. Hon hop phan tmg nay
duge dé ngudi dugc trit ra, duge 1am sach va dugc loc. Dung dich mau vang nhat
duge cd & 50°C dén khoang 1 L. Bb sung toluen (1,3 kg, 1,5 1) va c6 dung dich nay
& 50°C / 150 mbar dén khoang 1,2 kg dé loai bé hiu hét metanol khi d6 san phim
ndy bat ddu két tinh. Huyén phi mau tring dugc dé ngudi xudng nhiét d6 trong
phong, dugc khudy trong 1 gir va banh loc duoc rira bang toluen va dugc 1am khé
& 50°C/5 mbar dé tao ra 140,5 g hop chit & d& myc dusi dang chét rin mau tring.

Tt s6 liéu vi phén tich, cAu tric ndy s& pht hop véi ban hydroclorua.

Budc 2: (35)-1-[5-tert-butyl-3-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]triazolo[4,5-d]
pyrimidin-7-yl]pyrolidin-3-ol

(S)-1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol. = nHCI
(4,25 g) duge hoa tan trong DMF (20,1 g, 21,2 ml). B8 sung timg giot hop chét
DBU (5,47 g, 5,41 ml) trong 5-10 phat. B6 sung timg giot dung dich cta 3-
(bromometyl)-4-metyl-1,2,5-oxadiazol (3,78 g) trong DMF (20,1 g, 21,2 ml) trong
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hon 30 phit. Sau 1 gid, bb sung hdn hop phan ung nay vao NH,Cl 25% chira nudc
(85,0 ml). B4 sung MTBE (126 g, 170 ml). Pha nu6c duoc tach ra va duoc chiét
béng pha hitu co duoc tich ra va duoc chiét bang (126 g, 170 ml). Pha hitu co dugc
ria lién tuc bang nuéc (85,0 g, 85,0 ml) va dung dich nuée NaCl ban bdo hoa (85,0
ml). Céc pha hitu co duge thu gom, duge 1am khd bang MgSO, va duoc ¢d & nhiét
d6 45°C/10 mbar dé tao ra 5,67 g san phim thd, diu mau vang nhat (hdn hop clia
céc chit ddng phan khoang 2:1 bing HPLC 220 nm mong mubn:khong mong
mudn). San phim thé dugc tinh ché bing SFC diéu ché, cot: Viridis 2-Etyl-Pyridin,
5 um, 3 x 25 cm, 40°C, EtOH 15% /CO2 85% sc, phat hién UV @ 260nm, tao ra
2,16 g hop chit & d& muc.

Vidu 137

(S)-l-[5-teft-buty1—3-(3 -metyl-[1,2,4]oxadiazol-5-ylmetyl)-3 H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu v6i quy trinh dwgc mé ta dé tong hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este clia axit triflo-axetic (vi du
136, bude 1) va hop chat 5-(clometyl)-3-metyl-1,2,4-oxadiazol va dwoc phén tach
duéi dang gdbm mau nau. MS (m/e): 359,3 (MH").

Viduy 138

(S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3 H-[1,2,3 triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol
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Tuong tu v6i quy trinh duge mé ta dé tdng hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & & muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cta axit triflo-axetic (vi du
136, budc 1) va hop chét 3-clo-2-(clometyl)pyridin va dugc phan tich dudi dang
gém mau nau. MS (m/e): 388,3 (MH").

Vidu 139

(S)-1-[5-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-3 H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu véi quy trinh duge mo ta dé tong hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & & muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este clia axit triflo-axetic (vi du
136, budc 1) va hop chét 3,6-diclo-2-(clometyl)pyridin dudi dang gébm mau vang
nhat. MS (m/e): 422,3 (MH).

Vidu 140

(S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol

-119-



Tuong ty véi quy trinh duge mo ta @ téng hop hop chat (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & & muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cia axit triflo-axetic (vi du
136, budc 1) va hop chit 3-(bromometyl)-2-clopyridin hydrobromua duéi dang
goém mau nau nhat. MS (m/e): 388,3 (MH").

Viduy 141

(S)-1-[5-tert-butyl-3-(2,3-diclo-benzyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-ol

Tuong tw v6i quy trinh duge md ta dé tdng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cta axit triflo-axetic (vi du
136, buéc 1) va hop chét 1-(bromometyl)-2,3-diclobenzen duéi dang gébm khéng
mau. MS (m/e): 421,3 (MH)).

Vidu 142

(S)-1-[5-tert-butyl-3-(2-triflometyl-benzyl)-3 H-[1,2,3 Jtriazolo[4,5-d]pyrimidin-7-
yl]-pyrolidin-3-o0l
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Tuong tu v6i quy trinh dugc mé ta @ tong hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & & muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cla axit triflo-axetic (vi du
136, budc 1) va hop chét 1-(bromometyl)-2-(triflometyl)benzen dusi dang gébm
mau vang nhat. MS (m/e): 421,3 (MHY).

Vidu 143

(5)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol

Twong ty v6i quy trinh duge mé ta dé téng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chdt & dé muc dugc didu ché ti (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cia axit triflo-axetic (vi du
136, budc 1) va hop chét 1-(bromometyl)-2-(metylsulfonyl)benzen dudi dang gom
khong mau. MS (m/e): 431,3 (MH).

Vidu 144

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,5-dimetyl-2 H-pyrazol-3-ylmetyl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugc md ta d& tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& @ myc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin vA hop chit 5-(clometyl)-1,3-dimetyl-1H-pyrazol
va dugc phan tach dudi dang gdm mau vang nhat. MS (m/e): 391,3 (MH").

Vidu 145

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-3H-[1,2,3 triazol-4-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty véi quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chit 5-(clometyl)-1-metyl-1H-1,2,3-triazol
hydroclorua va dugc phan tach dudi dang gbm mau vang nhat. MS (m/e): 378,3
(MH).

Viduy 146

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4,5-dimetyl-4 H-[1,2,4]triazol-3-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

-122-



Tuong tu vc’ﬁ quy trinh dwgc mo ta d& téng hop hop chit S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& dé myc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va hop chét 3-(clometyl)-4,5-dimetyl-4H-1,2,4-
triazol va dugc phan tach dudi dang chit rin mau vang nhat. MS (m/e): 392,3
(MH).

Vidu 147

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl- 1-oxy-pyridin-3-ylmetyl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty v6i quy trinh dugc mo ta d& téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& @ muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va hop chét 3-(clometyl)-2-metylpyridin 1-oxit va
duoc phan tach dudi dang gdm mau vang nhat. MS (m/e): 404,2 (MH).

Vidu 148

(S)-1-[5-tert-butyl-3-(3,4-diclo-pyridin-2-ylmetyl)-3 H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong ty véi quy trinh duge md ta @ tong hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cua axit triflo-axetic (vi du
136, budc 1) va hop chit 2-(bromometyl)-3,4-diclopyridin hydrobromua duéi dang
chit rdn mau tring. MS (m/e): 422,3 (MH").
Vidu 149

(S)-1-[5-tert-butyl-3-(5-metyl-[1,2,4]oxadiazol-3-ylmetyl)-3 H-[1,2,3]triazolo [4,5-
d|pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong ty véi quy trinh duge mé ta d tdng hop hop chét (S)-1-[5-tert-butyl-3-(4-
mefyl-furazan—3 -ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este ctia axit triflo-axetic (vi du
136, budc 1) va hop cht 3-(clometyl)-5-metyl-1,2,4-oxadiazol duéi dang gém mau
vang nhat. MS (m/e): 359,3 (MH").
Vidu 150

(S)-1-[5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-3 H-[1,2,3]triazolo [4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tw véi quy trinh dwuge mo ta dé tbng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cua axit triflo-axetic (vi du
136, budc 1) va hop chét 2-(clometyl)-5-metyl-1,3,4-oxadiazol dudi dang gém mau
vang nhat. MS (m/e): 359,5 MH).

Vidu 151

(S)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3 ]triazolo[4,5-d]
pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu v6i quy trinh duge mo ta d& tong hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & & muc dwoc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cta axit triflo-axetic (vi du
136, bude 1) va hop chét 5-(clometyl)-1-metyl-1H-tetrazol dudi dang gém mau
vang nhat. MS (m/e): 359,2 (MH").

Céc didu kién thay thé:

(S)-1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol. n HCI (5
g) dugc hoa tan trong DMF (23,7 g, 25,0 ml). B sung timg giot hop chit DBU
(6,43 g, 6,37 ml) trong hon 5-10 phut. B sung timg giot dung dich ctia hop chét 5-
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(clometyl)-1-metyl-1H-tetrazol (3,33 g) trong DMF (23,7 g, 25,0 ml) trong hon 35
phut ¢ nhiét d trong phong. Dung dich mau cam khudy trong 2 gi¢. H3n hgp phan
{mg ndy dugc bd sung vao dung dich nuéc NH,CI 25% (100 ml). MTBE (148 ¢,
200 ml) duge bd sung. Pha nudc duge téch ra va duge chiét bing MTBE (148 g,
200 ml). C4c pha hitu co dugc rira 14n Iugt bing nudce (100 g, 100 ml) va dung dich
NaCl ban bdo hoa (100 ml). Sau d6, cac pha hitu co duge thu gom dugc lam kho
bang MgSO, va dugc 1am bay hoi & 45°C/ xudng dén 10 mbar d8 tao ra 5,75 g san
phéim thé dudi dang bot mau tring,

3,6 g san phém thd dugc tinh ché béng SFC diéu ché, cot: Kromasil 60 SIL, 5 um,
21,2 x 250 mm, CO2 80%/ MeOH 20%, 40°C tao ra 1,98 g san phém. Két tinh: 1,3
g san phdm duoc két tinh tir iPrOAc/Heptan (khoang 1:1) tao ra 1,2 g san phdm
dudi dang bot mau tréng (céc tinh thé mam thu dugc tir cac thir nghiém két tinh tir
6ng thir nghiém trong hdn hop iPrOAcHeptan va tAmOH/heptan).

Vidu 152

(S)-1-[5-tert-butyl-3-(2-metyl-2H-[1,2 4 ]triazol-3-ylmetyl)-3H-[ 1,2,3]triazolo [4,5-
d|pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu v6i quy trinh duge mé ta dé téng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol

(vi du 136) hop chit & d& muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H- -
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cta axit triflo-axetic (vi du
136, budc 1) va hop chit 5-(clometyl)-1-metyl-1H-1,2,4-triazol hydroclorua duéi
dang gém khong mau. MS (m/e): 358,2 (MH").

Vidu 153

(S)-1-[5-tert-butyl-3-(4,5-dimetyl-4 H-[1,2,4]triazol-3-ylmetyl)-3 H-[1,2,3]
triazolo[4,5-d|pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong ty véi quy trinh duge mo ta @& tdng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & dé muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cua axit triflo-axetic (vi du
136, budc 1) va hop chét 3-(clometyl)-4,5-dimetyl-4H-1,2,4-triazol hydroclorua
dudi dang chét rén mau tring. MS (m/e): 372,4 (MHY).

Vidu 154

(S)-1-[5-tert-butyl-3-(3-metyl-3 H-[1,2,3]triazol-4-ylmetyl)-3 H-[1,2,3]triazolo [4,5-
d|pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tw v6i quy trinh dugc mo ta dé téng hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit ¢ d& muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cla axit triflo-axetic (vi du
136, budc 1) va hop chét 5-(clometyl)-1-metyl-1H-1,2,3-triazol hydroclorua dudi
dang gdm mau vang nhat. MS (m/e): 358,2 (MH").
Vidu 155

(S)-1-[5-tert-butyl-3-(2,5-dimetyl-2 H-pyrazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu véi quy trinh dwgc md ta @ tdng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chat & & muc dugc didu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este ciia axit triflo-axetic (vi du
136, budc 1) va hop chit 5-(clometyl)-1,3-dimetyl-1H-pyrazol dudi dang chit rén
mau tring. MS (m/e): 371,3 (MH).

Vidu 156

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(3-triflometyl-[ 1,2,4]oxadiazol-5-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tw véi quy trinh dugc mod ta @ téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& dé muc dugc didu ché tir hop chét 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin v& hgp chit 5-(clometyl)-3-(triflometyl)-1,2,4-
oxadiazol va dugc phan tach dudi dang gdm mau nau. MS (m/e): 433,3 (MH)).

Vidu 157

5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu véi quy trinh duge mo ta dé téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va hop chét 5-(clometyl)-1-xyclopropyl-1H-tetrazol
va dugc phan tach duéi dang gdm mau d6. MS (m/e): 405,3 (MH)).

Viduy 158

(S)-1-{5-tert-butyl-3-[2~(7-nitro-benzo[1,2,5]oxadiazol-4-ylamino)-pyridin-3-
ylmetyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1}-pyrolidin-3-ol

Hdn hop ctia (S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol (vi du 140) (5,30 mg, 13,7 pmol), 7-nitrobenzo[c]
[1,2,5]oxadiazol-4-amin (2,95 mg, 16,4 pumol), Pdy(dba); (1,25 mg, 1,37 pmol),
xantphos (2,15 mg, 3,71 pmol) va Cs,CO; (8,06 mg, 24,8 pmol) trong dioxan (500
ul) dugc gia nhiét dén nhiét d6 120°C va dugc khudy trong 20 phit. Loc nguyén
lidu thod (xelit), duge c6 dic va dugc tinh ché bz‘?mg HPLC diéu ché rira giai béng
gradien dugc tao thanh tir axetonitril, nuéc va NEt;. San phém chira phén chiét
dugc lam bay hoi tao ra 1,2 mg (16%) hop chit & && muc dudi dang chét rén mau
d6. MS (m/e): 532,4 (MH).
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Vidu 159

(28,38)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl]-2-hydroxymetyl-pyrolidin-3-ol

Tuong ty véi quy trinh dugc md ta d& téng hop hop chit 4-(5-tert-butyl-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin (vi du 58, budc
c), hop chit & & muc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin vd hop chit (2S,3S)-2-
(hydroxymetyl)pyrolidin-3-ol hydroclorua va duoc phén tach dudi dang gobm mau
vang nhat. MS (m/e): 413,4 (MH)).

Viduy 160

(S)-1-[5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-3 H-[1,2,3]triazolo
[4,5-d]pyrimidin-7-yl]-pyrolidin-3-o0l

Tuong tu v6i quy trinh duge mo ta & tbng hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin—7-y1] -pyrolidin-3-ol
(vi du 136) hop chit & dé muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este clia axit triflo-axetic (vi du
136, bude 1) va hop chét 5-(clometyl)-1-xyclopropyl-1H-tetrazol duéi dang gom
mau vang nhat. MS (m/e): 385,3 (MH)).

Vidu 161
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(S)-1-[5-tert-butyl-3-(2,5-dimetyl-2 H-[1,2,4]triazol-3-ylmetyl)-3 H-[1,2,3]
triazolo[4,5-d|pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu véi quy trinh dwgc mo ta d& tdng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este cla axit triflo-axetic (vi du
136, budc 1) va hop chét 5-(clometyl)-1,3-dimetyl-1H-1,2,4-triazol dudi dang gébm
khong mau. MS (m/e): 372,3 (MH)).

Vidu 162

(S)-1-[5-tert-butyl-3-(2-metyl-1-oxy-pyridin-3-ylmetyl)-3 H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol
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Tuong tu véi quy trinh dugc md ta dé& tbng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dwoc diéu ché tir (S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-yl-este ctia axit triflo-axetic (vi du
136, budc 1) va 3-(clometyl)-2-metylpyridin 1-oxit duéi dang chit rin mau vang
nhat. MS (m/e): 384,3 (MH).

Vidu 163
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5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,5-dimetyl-2H-[ 1,2,4]triazol-3-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugc mé ta dé tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc dugc diéu ché tir hop chit 5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin va S5-(clometyl)-1,3-dimetyl-1H-1,2,4-triazol va
dugc phin tich duéi dang gdbm mau vang nhat. MS (m/e): 392,3 (MH).

Vidu 164
(2S,3S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
dlpyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
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Buéc 1: (2S,3S)-1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-(2,2,2-

triflo-axetoxymetyl)-pyrolidin-3-yl este cta axit triflo-axetic
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Hon hop cla (2S,35)-1-(5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-2-(hydroxymetyl)pyrolidin-3-ol (vi du 159) (9,0 mg, 21,8 pmol)
va trietylsilan (7,61 mg, 10,5 pl, 65,5 umol) trong TFA (200 pl) dugc gia nhiét d&én
70°C va dugc khudy trong 21 gid. H8n hop phén tmg nay dugc co trong chén

khéng va duge st dung ma khong cin tinh ché thém trong budc tiép theo.
Budce 2:

Tuong ty véi quy trinh duge mo ta ¢ tong hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc didu ché tir (2S,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este cua axit triflo-axetic (vi du 164, budc 1) va 3-(bromometyl)-4-metyl-1,2,5-
oxadiazol dudi dang gdbm mau vang nhat. MS (m/e): 389,3 (MH").

Viduy 165

(2S,35)-1-[5-tert-butyl-3-(1-metyl-1 H-tetrazol-5-ylmetyl)-3 H-[1,2,3]triazolo[4,5-
d|pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol »

Tuong tu véi quy trinh duge mo ta dé tong hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi dy 136) hop chit & d&& muc dugc didu ché tir (28,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este clia axit triflo-axetic (vi du 164, budc 1) va hop chit 5-(clometyl)-1-metyl-1H-
tetrazol dudi dang chit rin mau tring. MS (m/e): 389,3 (MH").

Vidu 166

(28,3S)-1-[5-tert-butyl-3-(1-xyclopropyl-1 H-tetrazol-5-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
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Tuong tw véi quy trinh dugc mo ta dé tdng hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi dy 136) hop chit & d& muc dwgc didu ché tir (2S,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este cua axit triflo-axetic (vi dy 164, budc 1) va 5-(clometyl)-1-xyclopropyl-1H-
tetrazol dudi dang chit rdn mau vang nhat. MS (m/e): 415,4 (MH").

Vidu 167
(28,3S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3 H-[ 1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
Cl
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Tuong tw véi quy trinh dwgc mo ta d& téng hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-y1]-pyrolidin-3-ol
(vi du 136) hop chit & d& muyc dugc didu ché tir (2S,3S)-1-(5-tert-butyl-3H-
[ 1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este cua axit triflo-axetic (vi du 164, budc 1) va 3-clo-2-(clometyl)pyridin duéi
dang gébm mau dd. MS (m/e): 418,3 (MH).

Vidu 168

(25,3S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3 H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
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Tuwong ty véi quy trinh duge mo ta ¢ téng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc didu ché tir (28,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este cua axit triflo-axetic (vi du 164, budc 1) va 1-(bromometyl)-2-

(metylsulfonyl)benzen dudi dang chét rén mau tring. MS (m/e): 461,3 (MH").
Vidu 169

(28,35)-1-[5-tert-butyl-3-(2-metyl-2H-[1,2,4 |triazol-3-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol

Tuong tu véi quy trinh dwgc mo ta d& tdng hop hop chat (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & & muc dugc diéu ché tir (2S,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este clia axit triflo-axetic (vi du 164, budc 1) va 5-(clometyl)-1-metyl-1H-1,2,4-
triazol hydroclorua duéi dang chit rin mau tring. MS (m/e): 388,3 (MH").

Vidu 170

(285,35)-1-[5-tert-butyl-3-(4,5-dimetyl-4 H-[1,2,4]triazol-3-ylmetyl)-3 H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
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Tuong ty véi quy trinh duge md ta d& tdng hop hop chét (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & dé myc dugc didu ché tir (28,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este cua axit triflo-axetic (vi dy 164, budc 1) va 3-(clometyl)-4,5-dimetyl-4H-1,2,4-
triazol hydroclorua dudi dang chét rin mau tring. MS (m/e): 402,4 (MH. |

Viduy 171

(28,3S)-1-[5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
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Tuong tw v6i quy trinh duge mo ta dé tbng hop hop chat (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dwoc diéu ché tir (28,3S)-1-(5-tert-butyl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-(2,2,2-triflo-axetoxymetyl)-pyrolidin-3-yl
este cta axit triflo-axetic (vi du 164, budc 1) va 5-(clometyl)-1-metyl-1H-1,2,3-
triazol hydroclorua duéi dang chit rin mau vang nhat. MS (m/e): 388,3 (MH).

Vidu 172

(28,3S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3 H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol
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Tuong ty véi quy trinh dwge md ta dé tdng hop hop chit (S)-1-[5-tert-butyl-3-(4-
metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol
(vi du 136) hop chit & d& muc dugc diéu ché tir (2S,3S)-1-(5-tert-butyl-3H-
[1,2,3]ti‘iazolo[4,5-d]pyrimidin—7-yl)-2-(2,2,2-triﬂo-axetoxymetyl)-pyrolidin—3-yl
este cua axit triflo-axetic (vi du 164, budc 1) va 3-(bromometyl)-2-clopyridin

hydrobromua duéi dang chét rdn mau tring. MS (m/e): 418,3 (MH)).
Vidy 173

S-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-y1)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

Buoc 1:

5-tert-butyl-3-(4-metoxy-benzyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin
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Tuong tw véi quy trinh dwgc md td @& tdng hop hop chét 4-(5-tert-butyl-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin (vi du 58, budc
c), hop chit & & muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin ~ va  3,3,4,4-tetraflopyrolidin

hydroclorua va dugc st dung ma khong can tinh ché thém trong budc tiép theo.
Budc 2:

S-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

5-tert-butyl-3-(4-metoxy-benzyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin thd dugc xir Iy bang trietylsilan trong TFA va duoc
gia nhiét dén 70°C trong 20 gio va dugc 1am bay hoi. Nguyén liéu thd dugc six

dung ma khong cén tinh ché thém trong budc tiép theo.
Budec 3:

Tuong tw véi quy trinh dugc md ti dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duoc didu ché tir hop chét 5-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-yI)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin va 3-(bromometyl)-4-metyl-1,2,5-oxadiazol va
duérc phén tach dudi dang gdm mau vang nhat. MS (m/e): 415,3 (MH).

Vidu 174

S-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty véi quy trinh dugc mo ta dé téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duge didu ché tir hop chat 5-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin va 5-(clometyl)-3-metyl-1,2,4-oxadiazol va
dugc phan tach dudi dang gdm mau vang nhat. MS (m/e): 415,3 (MH)).

Viduy 175

S-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong twy véi quy trinh dugc mo ta d& téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& myc dugc didu ché tir hop chat 5-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-y1)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin va 2-(clometyl)-5-metyl-1,3,4-oxadiazol va
dugc phan tach dudi dang gdbm mau vang nhat. MS (m/e): 415,3 (MH)).

Vidu 176
5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty v6i quy trinh dwge mé ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& @& muc dugc diéu ché tir hop chét S-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin va S5-(clometyl)-1-metyl-1H-tetrazol va duoc
phan tach dudi dang chat rin mau vang. MS (m/e): 415,3 (MH).

Vidy 177

5-tert-butyl-3-(4,5-dimetyl-4 H-[1,2,4]triazol-3-ylmetyl)-7-(3,3,4,4-tetraflo-
pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty véi quy trinh dugc md ti & téng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duge diéu ché tir hop chit S5-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin v& 3-(clometyl)-4,5-dimetyl-4H-1,2,4-triazol
hydroclorua va dugc phan tach duéi dang chit rin mau tring. MS (m/e): 428,3
(MHY).

Vidu 178

5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty v6i quy trinh dwgc md ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duoc didu ché tir hop chit S-tert-butyl-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin =~ va  5-(clometyl)-1-metyl-1H-1,2,3-triazol
hydroclorua va dugc phan tach dudi dang gdbm mau vang nhat. MS (m/e): 414,3
(MH).

Vidu 179

S-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 |hept-6-yl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin |

Buoc 1:

5-tert-butyl-3-(4-metoxy-benzyl)-7-(2-oxa-6-aza-spiro[ 3.3 Thept-6-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin

-141-



21491

Tuong tu véi quy trinh dugc mé ta d téng hop hop chét 4-(5-tert-butyl-3-(4-
metoxy benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin (vi du 58, budc
c¢), hop chit & d& muc duoc didu ché tir hop chét 5-tert-butyl-7-clo-3-(4-
metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin ~va hop chit 2-oxa-6-
azaspiro[3.3]heptan oxalat va dugc sir dung ma khong cén tinh ché thém trong budce

tiép theo.
Budce 2:

[1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-clometyl-azetidin-3-y1]-

metanol
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Hdn hop ctia hop chét 6-(5-tert-butyl-3-(4-metoxybenzyl)-3H—[1,2,3]t;iazolo[4,5-
d]pyrimidin-7-yl)-2-oxa-6-azaspiro[3.3]heptan thd (vi du 179, budc 1) (361 mg,
915 pumol) va paladi (IT) clorua (81,1 mg, 458 pmol) trong MeOH (3,00 mL) dugc
khudy & nhiét d6 trong phong trong 9 gid trong mdi trwong H, (1 atm). Hn hop
nay duoc loc qua bdéng va duogc cd dic trong chan khong. Phan cin dugc sir dung
ma khong cén tinh ché thém trong bude tiép theo.

Budec 3:

5-tert-butyl-7-(2-oxa-6-aza-spiro[3.3]hept-6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Hén hop cta (1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-(clometyl)
azetidin-3-yl)metanol (284 mg, 915 pmol) (vi du 179, budce 2) va kali tert-butoxit
(205 mg, 1,83 mmol) trong THF (3 mL) & nhiét 49 0°C dugc khudy dn nhiét 46
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trong phong va dugc khudy trong 20 gid. H3n hop nay dugce loc, duoc cb dic trong
chén khéng va dugc str dung ma khong cén tinh ché thém trong bude tiép theo.
Budc 4:

Tuong tu v6i quy trinh dugc md ta @& tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc dugc didu ché tir hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[3.3hept-6-
yD-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 3-(bromometyl)-4-metyl-1,2,5-oxadiazol
va duge phan tich duéi dang chat rin mau trdng. MS (m/e): 371,3 (MH").

Vidu 180
5-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3] hept-
6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tu véi quy trinh dwoc mé tid dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc dugc diéu ché tir hop chét 5-tert-butyl-7-(2-oxa-6-aza-spiro[3.3]hept-6-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 5-(clometyl)-3-metyl-1,2,4-oxadiazol va
dugc phan tach dudi dang chét rin mau d6 nhat. MS (m/e): 371,2 (MH).

Vidu 181
5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3|hept-
6-y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

‘]——o
/
No N/
N
/
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Tuong tw véi quy trinh dugc mé td dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duge didu ché tr hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[3.3]hept-6-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 2-(clometyl)-5-metyl-1,3,4-oxadiazol va
duoc phan tach duéi dang chit rin mau tring. MS (m/e): 371,2 (MHY).

Vidu 182

5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 hept-6-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin

/
N—N
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~

Tuong ty véi quy trinh dwgc mé ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duogc didu ché tir hop chit 5-tert-butyl-7-(2-oxa-6-aza-spiro[3.3]hept-6-
yD)-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 5-(clometyl)-1-metyl-1H-tetrazol va dugc
phan tach dudi dang chét rin mau tring. MS (m/e): 371,3 (MH").

Vidu 183

5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-7-(2-oxa-6-aza-
spiro[3.3]hept-6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tw véi quy trinh dugc mé ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& d& muc duoc didu ché tir hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[ 3.3 ]hept-6-
yD-3H-[1,2,3]triazolo[4,5-d]pyrimidin va S5-(clometyl)-1-xyclopropyl-1H-tetrazol
va dugc phan tach dudi dang chit rin mau tring. MS (m/e): 397,3 (MH.

Vidu 184

5-tert-butyl-3-(4,5-dimetyl-4 H-[1,2,4]triazol-3-ylmetyl)-7-(2-oxa-6-aza-
spiro[3.3]hept-6-yl)-3 H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty v6i quy trinh dugc mé ta dé tdng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& dé& muc dugc diéu ché tir hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[ 3.3 ]hept-6-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 3-(clometyl)-4,5-dimetyl-4H-1,2,4-triazol
hydroclorua va dugc phéan tach dudi dang chét rin mau tra"lng. MS (m/e): 384,3
(MH).

Vidu 185

S-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3 Thept-
6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin

i
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Tuong ty v6i quy trinh dugc mo ta @ tdng hop hop chét S-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& d& muc duoc didu ché tir hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[3.3]hept-6-
yD-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 5-(clometyl)-1-metyl-1H-1,2,3-triazol
hydroclorua va dugc phan tich dudi dang chét rin mau tring. MS (m/e): 370,2
(MH).

Viduy 186

S-tert-butyl-3-(2-metansulfonyl-benzyl)-7-(2-oxa-6-aza-spiro[ 3.3 hept-6-yl)-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty véi quy trinh dwoc méd t& @& tdng hop hop chét 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chét
& dé& muc duoc diéu ché tir hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[ 3.3 Thept-6-
yD-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-(metylsulfonyl)benzen
va dugc phén tach dudi dang chét rin mau tring. MS (m/e): 443,3 (MH).

Vidu 187

S-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 ]hept-6-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Cl
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Twong tw véi quy trinh dugec md ta dé téng hop hop chit 5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 61), hop chit
& dé muc dugc diéu ché tir hop chét S-tert-butyl-7-(2-oxa-6-aza-spiro[3.3]hept-6-
yD-3H-[1,2,3]triazolo[4,5-d]pyrimidin va 3-clo-2-(clometyl)pyridin va dugc phan
tach dudi dang gdm mau niu nhat. MS (m/e): 400,3 (MH)).

Viduy 188

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-

3-on

Tuong tw v6i quy trinh dugc md ta d tong hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c),
hop chét & & myc duge diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va pyrolidin-3-on. MS (m/e): 385,3 (MH").

Vidu 189

S-tert-butyl-3-(2-clo-benzyl)-7-(3,3-dimetyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty véi quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & d& myc dugc diéu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3,3-dimetylpyrolidin. MS (m/e): 399,4 (MH").
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Vidu 190

{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-metyl-amin

Twong ty v6i quy trinh dugc mo ta & tdng hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c),
hop chit & & muc dugc didu ché tir hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d[pyrimidin va N-metylpyrolidin-3-amin MS (m/e): 400,3
(MH).

Vidu 191
{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3-yl}-dimetyl-amin

Cl

N N\j)<
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Tuong tw v6i quy trinh dugc md ta dé téng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c),
hop chit & dé muc dugc didu ché tir hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-

[1,2,3]triazolo[4,5-d]pyrimidin va N,N-dimetylpyrolidin-3-amin MS (m/e): 414,3
(MH.

Vidu 192

N-{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-axetamit
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Tuong tw v6i quy trinh dwoc mo ta dé tdng hop hop chit 5-tert-butyl-3-(2-

b

clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢),
hop chét & dé muyc dugc didu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-N-(pyrolidin-3-yl)axetamit. MS (m/e): 428,3
(MH).

Vidu 193
N-{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl] -
pyrolidin-3-yl}-axetamit

/N \\’)<
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Tuong ty véi quy trinh dugc mo ta & téng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc ¢),
hop chét & d muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-N-(pyrolidin-3-yl)axetamit. MS (m/e): 428,3
(MH.

Vidu 194

N-{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-N-metyl-axetamit
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Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chét & d& myc duge diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hgp chit N-metyl-N-(pyrolidin-3-yl)axetamit.
MS (m/e): 442,4 (MH).
Vidu 195
5-tert-butyl-3-(2-clo-benzyl)-7-(3-phenyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty v6i quy trinh dugc md ti dé tdng hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & d& myc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-phenylpyrolidin. MS (m/e): 447,4 (MH").
Vidu 196
N-{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-N-etyl-axetamit
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Tuong ty véi quy trinh dwgc md ta @ téng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & dé myc duge didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin v& hgp chit N-etyl-N-(pyrolidin-3-yl)axetamit. MS
(m/e): 456,5 (MH").

Vidu 197

Metyl este cla axit 1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-azetidin-3-carboxylic

Tuong ty v6i quy trinh dugc md ta d& tdng hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & d& muc duoc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hgp chit metyl azetidin-3-carboxylat. MS (m/e):
415,3 (MH).

Vidy 198

5-tert-butyl-3-(2-clo-benzyl)-7-(3-metyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin
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Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & ¢ muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chit 3-metylpyrolidin hydroclorua. MS
(m/e): 385,3 (MH).

Vidu 199

C-{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-2-yl}-metylamin

Tuong ty v6i quy trinh dwgc mé ta d& tong hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chét & d& muc duoc didu ché tir hgp chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-pyrolidin-2-ylmetanamin MS (m/e): 400,4
(MH).

Vi du 200

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(1-metyl- 1H-pyrazol-3-yl)-pyrolidin-1-y1]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty véi quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c),
hop chat & dé muc duoc didu ché tir hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 1-metyl-3-(pyrolidin-2-yl)-1H-pyrazol.
MS (m/e): 451,4

Vidu 201

S-tert-butyl-3-(2-clo-benzyl)-7-[2-(2-metyl-2H-pyrazol-3-yl)-pyrolidin-1-y1]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

N—N

Twong tw v6i quy trinh dugec md ta & tong hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buédc c),
hop chét & & muc dugc didu ché tir hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 1-metyl-5-(pyrolidin-2-yl)-1H-pyrazol.
MS (m/e): 451,4

Vidu 202

S-tert-butyl-3-(2-clo-benzyl)-7-[2-(3-metyl-isoxazol-5-yl)-pyrolidin-1-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong tw v&i quy trinh dugc md td dé téng hop hop chit 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & d& muc duoc didu ché tir hop chit S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chit 3-metyl-5-(pyrolidin-2-yl)isoxazol. MS
(m/e): 452,4

Vi du 203

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(3-metyl-[1,2,4]oxadiazol-5-yl)-pyrolidin-1-yl]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin
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Tuong ty véi quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & d& muc dugc diéu ché tir hop chit 5 -tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va hop chét 3-metyl-5-(pyrolidin-2-yl)-1,2,4-
oxadiazol. MS (m/e): 453,4
Vidu 204

1-[S-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-
3-ol
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Tuong ty v6i quy trinh dwgc mod td dé tdng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & d& muc dugc didu ché tir hop chét 5-tert-butyl-7 -clo-3-(2-clobenzyl)-3H-
© [1,2,3]triazolo[4,5-d]pyrimidin va hop chat pyrolidin-3-ol. MS (m/e): 387,4

Viduy 205

5-tert-butyl-3-(2-clo-benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Hdn hgp cua xyclobutanol (173 mg, 2,4 mmol) va NaH (4,8 mg, 0,12mmol) trong
DMF (1 mL) dugc khudy trong 30 phut & nhiét do trong phong. Bb sung 5-tert-
butyl-7-clo-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (26,9 mg, 0,08
mmol) va hdn hop ndy dugc khudy & nhiét d6 trong phong qua dém. B sung axit
formic va hdn hop niy cho qua tinh ché HPLC diéu ché trén pha d4o, rira giai bing
gradien dugc tao thanh tir axetonitril, nudc va axit formic. San phdm chtra phin -

chiét dugc 1am bay hoi tao ra 4 mg (13 %) hop chit & d& muc. MS (m/e): 372,3.
Vi du 206

S-tert-butyl-3-(2-clo-benzyl)-7-(oxetan-3-yloxy)-3H-[1,2,3]triazolo[4,5-d]

pyrimidin
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Tuong ty véi quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
d muyc dugc didu ché tr hop chét S5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va oxetan-3-0l. MS (m/e): 374,3.

Vi du 207

S-tert-butyl-3-(2-clo-benzyl)-7-metoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tu véi quy trinh dwgc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chét &
d& muc dugc didu ché tr hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va metanol. MS (m/e): 332,2.

Vidu 208

5-tert-butyl-3-(2-clo-benzyl)-7-etoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin

\ N\W)<
N\\N:Q¢N
~©

Tuong ty véi quy trinh dugc mé ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
dé muc dugc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va etanol. MS (m/e): 346,2.
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Vidu 209

S-tert-butyl-3-(2-clo-benzyl)-7-isopropoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh dugc md ta @ téng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chét &
d8 muc dugc diéu ché tr hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va propan-2-ol. MS (m/e): 360,2.

Vidu 210

5-tert-butyl-3-(2-clo-benzyl)-7-xyclopropylmetoxy-3H-[1,2,3]triazolo[4,5-
d]pyrimidin

Tuong ty véi quy trinh duge mo ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
dé& muc duoc diéu ché tir hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va xyclopropylmetanol. MS (m/e): 372,3.

Vidu211
S-tert-butyl-3-(2-clo-benzyl)-7-(1-xyclopropyl-etoxy)-3H-[1,2,3]triazolo[4,5-d]

pyrimidin
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Tuong ty v6i quy trinh dugc md ta dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
d myc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1-xyclopropyletanol. MS (m/e): 386,4.

Vidu212

5-tert-butyl-3-(2-clo-benzyl)-7-xyclopentyloxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty v6i quy trinh dugc md ta d& tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chét &
& muc dugc didu ché tr hop chét 5—tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va xyclopentanol. MS (m/e): 386,3.

Vidu213
S-tert-butyl-3-(2-clo-benzyl)-7-(2,2-dimetyl-propoxy)-3H-[1,2,3]triazolo[4,5-d]

pyrimidin
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Tuong ty véi quy trinh dugec md td dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
dé muc dugc didu ché ti hop chét S-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 2,2-dimetylpropan-1-ol. MS (m/e): 388,3.
Vidu214
5-tert-butyl-3-(2-clo-benzyl)-7-(2,2,2-triﬂo-l-metyl-etoxy)-3H-[l,2,3]triazolo[4,5-
d]pyrimidin '

Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
dé muc dugc didu ché tu hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 1,1,1-triflopropan-2-ol. MS (m/e): 414,2.

Vidu 215

S-tert-butyl-3-(2-clo-benzyl)-7-((S)-2,2,2-triflo-1-metyl-etoxy)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Cl
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Tuong tu v6i quy trinh dugec md ti dé tdng hop hop chit 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chit &
d& muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (S)-1,1,1-triflopropan-2-ol. MS (m/e): 414,3.

Vidu 216
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S-tert-butyl-3-(2-clo-benzyl)-7-((R)-2,2,2-triflo-1-metyl-etoxy)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong ty v6i quy trinh duoc md ta @ tdng hop hop chét 5-tert-butyl-3-(2-clo-
benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 205) hop chét &
d¢ muc dugc didu ché tr hop chét 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va (R)-1,1,1-triflopropan-2-ol. MS (m/e): 414,3.

Vidu217

(35)-1-(3-benzyl-5-tert-butyl-triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-o0l

Natri azit (4,34 g, 66,0 mmol, duong lugng: 1,05) dugc nap trong binh phéan tng,
tiép theo 1a nap DMSO (44,0 g, 40 ml) va bazo Hunig (829 mg, 1,12 ml, 6,29
mmol, dwong lugng: 0,1). Huyén phil ndy duogc khudy trong 10 phut & nhiét do
25°C. Bd sung timg giot hop chit (clometyl)benzen (8 g, 7,29 ml, 62,9 mmol,
duong lugng: 1,00) trong hon 60 phut & nhiét 4§ 25°C. Sau 3 gio & nhiét 6 25°C,
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bd sung nudce (1,6 g, 1,6 ml), dugc khudy hdn hop phan ung nay trong 30 phut va
duoc loc. Phan cin dugc rira bing DMSO (17,6 g, 16,0 ml). Dung dich benzyl azit

duoc st dung tryc tiép trong budc cong vong.

Trong binh phan tng tich, nap DMSO (17,6 g, 16,0 ml) tiép theo 13 NaOH 32%
chira nuéc (7,86 g, 5,82 ml, 62,9 mmol, duong lugng: 1,0) va nudce (5,00 g, 5,00
ml). B4 sung timg giot dung dich ctia 2-xyanoaxetamit (7,93 g, 94,3 mmol, duong
lwong: 1,50) trong DMSO (17,6 g, 16,0 ml) trong hon 15 phut & nhiét d6 25°C. Bb
sung timg giot dung dich benzyl azit dugc diéu ché truéc ddy trong hon 4 gio &
nhiét d§ 25°C. Phan tmg nay khudy qua dém & nhiét d6 25°C va bd sung ting giot
nude (120 g, 120 ml) trong hon 30 phut & nhiét d6 25°C (téa nhiét). Huyén phu tao
ra dugc lam lanh xubng 0°C trong hon 30 phit, dugc khudy & nhiét d6 0°C trong 30
phut va dugc loc. Banh loc duoc rira béng nudce (40,0 g, 40,0 ml) va duoc lam kho &

50°C/5 mbar d tao ra 12,6g hop chit & & muc.

Budc 2 quy trinh lién tuc: 5-amino-1-benzyl-triazol-4-carboxamit

Dung dich A: Piéu ché dung dich benzyl azit:

Nap natri azit (54,5 g, 829 mmol, duong luong: 1,05) vao binh phan tmg, tiép theo
12 nap DMSO (550 g, 500 ml). B§ sung nuéc (37,5 ml) va huyén phu nay dugc
khudy & nhiét 6 40°C trong 3 dén 4 gio. B sung bazo Hunig (10,4 g, 14,1 ml,
79,0 mmol, duong lugng: 0,1) va huyén phii nay dugc d& ngudi xudng nhiét 6 Tj =
30-35°C. Bb sung timg giot benzyl clorua (100 g, 91,1 ml, 790 mmol, duong luong:
1,00) trong khoang 1 gi¢. Hon hop phan tmg dugc khudy qua dém & nhiét 46 nim
trong khoang tir 30 dén 35°C. Phan 1’1rig ndy dugc dé ngudi xubng nhiét do trong
phong va dugc loc. Banh loc dugc rira hai lan béng 40 mL DMSO tao ra 783 g
dung dich mau vang nhat (dung dich m/m BnN3 13,4 %, d = 1,086, 721 mL dung
dich, 0,146 g/ mL dung dich BnN3) '

Dung dich B: Dung dich 2-xyanoaxetamit (dwoc diéu ché du):
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120 g xyanoaxetamit dugc hoa tan trong 327 mL. DMSO

d: 1,12

428 mL dung dich

0,28 g/mL

Dung dich C: NaOH 32% chira nudc

Kiéu binh phan tmg:

Hai binh phan tmg dAu tién 13 binh phan ng nho loai XXL tir LTF GmbH va duoc
ndi theo ddy. Binh phan (g tht nhét dugc sir dung d& tron cac chit phan img khéc
nhau (c4c dong chét phan tmg dugc gia nhiét trudc trong thiét bi gia nhiét trudce
khoang 1mL va sau d6, dugc tdp hop vao thé tich binh phan tmg khoang 2 mL),
binh phan tmg thtt hai dwoc diing 1am binh phan tng lwu theo thoi gian bd sung (thé
tich khoang 5,5 mL). Dong déu ra cta binh phan tmg loai nho ndy sau d6 duogc ndi
vao tAng CSTR tao ra thoi gian lru bd sung (binh phan ung chay tran dung tich 20
mL sau d6 40 mL).

Céc binh phan Umg loai nho va binh phan Ung chay tran CSTR dugc gia nhiét &
nhiét d6 nim trong khoang tir 60 dn 65°C.

Su chuyén héa khoang 85% dat dugc & ddu ra ctia binh phan tmg loai nhé bing
thity tinh, chuyén héa khoang 95% trong CSTR d4u tién va chuyén héa > 99% &
dudng ra ctia CSTR thit hai. Sy chuyén héa cao hon c6 thé dat duoc & dudng ra cia
c4c binh phan tmg loai nho bing cch lam ting thoi gian lwu nhung cn chi phi cho
nang suét.

T6t hon 13 tron trudc xXyanoaxetamit va bazo trude khi cho tiép xtic véoi ludng
BnN3. Thyc té, azit c6 thé phan hiy d& dang khi tiép xuc véi NaOH. Ngoai ra do
6n dinh phy thudc vao su thay thé (46 6n dinh giam dot ngdt tir p-metoxybenzyl
azit thanh BnN3 thanh 1-(azidometyl)-2-clo-benzen).

NaOH t4t hon ciing dugc sir dung véi luong ty luong hosc luong dudi ty luong mot
chut.

Pay 1a dung dich quy md phong thi nghiém va céc thiét 1ap khéc 1a qua trinh c6 thé,
st dung loai khac cia thiét bi tron/binh phan Gmg, vi du thiét bi tron tinh tiéu chuin
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(vi du Kenics), ting CSTR, cudn, loai binh phan tmg khac bing thuy tinh hogic bing
gbm va su két hop cta chung c6 thé dugc 1am thich mg tly thudc vao coéng sudt va

quy md mong mudn.
Céac dong chay:

A: 3,6 mL/phut; B: 1,88mL/phut; C:0,54 mL/phut, twong tng véi ty 1€ dwong lugng
1:1,5:1,4.

Tém tét van hanh:

Sau quy trinh khoi dong tiéu chudn, quy trinh nay dwoc van hanh trong 3 gio 07
tuong ung v6i 735 g dung dich BnNj; (dya vao dong chay va theo ddi trong truong).
Dong diu ra duoc thdo ra trong thing thu gom méi hing gi¢r. Cac bom duoc bat
cho dung moéi rira va dudng ra binh phén tng nho duge bat dé xa. Trong khi do,
phan tmg nay duoc tiép tuc trong khoang 10 phit trong cac binh phan Umg chay tran
sau d6 dugc tao rdng trong thing thu gom. 3 phan chiét duoc thu gom dugc chuyén
vao binh phan tmg c6 v6 dung tich 3L va 1,5L nuéc duge bd sung trong khoang
thoi gian tir 5 dén 10 phat. Nhiét do ting tir 25 dén 43°C. Huyén phi tao ra khudy
qua dém & nhiét d6 25°C, sau @6, dugc 1am lanh & nhiét d6 nim trong khoang tir 0
dén 5°C trong 2,5 gid va duoc loc. Banh loc dugc rira ba lan bang 100 ml nude va
dugc 1am khd & 50°C/5-10mbar dé tao ra 154 g hop chit & d& muc dudi dang bot

mau trang.

Budc 2: 3-benzyl-5-tert-butyl-4H-triazolo[4,5-d]pyrimidin-7-on

Ir o Ir o ﬂx
5-amino-1-benzyl-1H-1,2,3-triazol-4-carboxamit (150 g, 691 mmol, duong luong:
1,00) dugc tao huyén phil trong N,N-dimetylaxetamit (512 g, 550 ml). B4 sung
pyridin (82,1 g, 83,5 ml, 1,04 mol, duong lugng: 1,5) tiép theo 13 bd sung pivaloyl

clorua (126 g, 129 ml, 1,04 mol, dwong lugng: 1,5) va gia nhiét hdn hop phan tng
dén nhiét d6 Tj = 80°C. Sau khi axyl hoa hoan thanh (khoang 1 gid 30), bd sung
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KHCO; (347 g, 3,45 mol, duong lugng: 5,00) va huyén phii nay dugc gia nhiét dén
nhigt d6 Tj = 155°C dé chuyén héa chit trung gian 1-benzyl-5-(2,2-
dimetylpropanoylamino)triazol-4-carboxamit thanh san phim. Sau 18 gir 30 phut &
nhiét 46 155°C, hdn hop phéan tng nay dugc dé ngudi xubng nhiét do trong phong
va b sung timg giot nudc (3,48 kg, 3,48 1) trong 30 phit. Huyén phi mau vang
nhat dugc khudy trong 30 phit & nhiét do trong phong, 2 gio & nhiét do6 0°C va
duogc loc. Banh loc duogc rira béng nuéce lanh (¢ nhiét d6 nim trong khoang tir 0 dén
5°C) (600 g, 600 ml) va dugc 1am khé & 50°C/5 mbar d& tao ra 161,3 g hop chét &
d& myc duéi dang bot mau tring nhot. MS (m/e): 284,0 (M.

Budc 3: 3-benzyl-5-tert-butyl-7-clo-triazolo[4,5-d]pyrimidin

DMF trén MS (105 g, 110 ml, 1,43 mol, duong lugng: 2,56) dugc nap trong binh
phén L’rhg, tiép theo 14 nap diclometan (1,46 kg, 1,1 1). Dung dich nay dugc gia nhiét
dén nhiét d6 35°C va bd sung oxalylclorua (144 g, 97,6 ml, 1,11 mol, duong luong:
2) trong hon 1 gid. Sau 45 phut, bd sung huyén phit min cta 3-benzyl-5-tert-butyl-
3H-[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on (161 g, 557 mmol, duong luong:
1,00) trong hén hop ctia diclometan (877 g, 662 ml) va DMF (41,8 g, 44,1 ml)
trong hon 20 phut. Sau 3 gi®, hdn hogp phan tng nay dugc dé ngudi xubng nhiét do
trong phong va dugc bd sung tir tir vao dung dich nuéc NaHCO; ban bdo hoa lanh
(& nhiét d6 ndm trong khoang tir 0 dén 5°C) (1,76 1). Pha hitu co duge c6 dic duoc
tach ra va dugc rira mot 14n nita bing dung dich NaHCOj; ban béo hoa (662 ml) tiép
theo 14 rira bing nudc (662 g, 662 ml). Sau d6, pha hitu co duge lam kho bing
MgSO4 va duge c6 ddc dudi ap suét giam ¢ 5 0°C/xu6ng dén 10 mbar dé tao ra 192
g diu thd, dau nay két tinh khi & yén. Hop chit 3-benzyl-5-tert-butyl-7-clo-
triazolo[4,5-d]pyrimidin thé dwgc dua vao trong budc tiép theo ma khong cin tinh

ché thém.

Budc 4: (3S)-1-(3-benzyl-5-tert-butyl-triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol
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3-benzyl-5-tert-butyl-7-clo-3H-[1,2,3]triazolo[4,5-d]pyrimidin (192,2 g, 548 mmol,
duong lugng: 1,00) dugc nap trong binh phan tmg, tiép theo 14 nap axetonitril (780
g, 1,0 1) va N-etyldiisopropylamin (108 g, 143 ml, 822 mmol, dwong luong: 1,5).
B sung timg giot hop chit (S)-pyrolidin-3-ol (54,1 g, 51,6 ml, 603 mmol, duong
luong: 1,1) trong hon 30 phut & Tr =20 dén < 30°C. Sau 2 gi®r & nhiét d6 25°C, hén
hop phan tmg nay dugc chuyén ciing véi toluen (865 g, 1,0 1) vao trong binh day
tron dung tich 3 L va né dugc cb dic trén thiét bi bay hoi quay, d& chuyén dung
mdi vao toluen. Dung dich toluen dugc ria bﬁng dung dich nudc axit xitric 10%
(1,0 I). Pha nuéc dugce tach ra va duge chiét bang toluen (434 g, 500 ml). Céc pha
hitu co duge rira lién tuc bang dung dich nuéc NaHCO; béan béo hoa (500 ml) va
dung dich nuéc NaCl ban bdo hoa (500 ml). Cac pha hitu co duge thu gom, duogc
lam kho bing MgSO, va dugc ¢b & nhiét d6 45°C dén khoang 500 mL. B sung
heptan (684 g, 1,0 1) trong khi khudy. Sau khoang thdi gian tir 5 dén 10 phut, san
phdm bét ddu két tinh. Huyén phi mau tréng dwgc khudy trong 2 gid & nhiét do
trong phong va dugc loc. Bénh loc mau tring dugc rira bing heptan (274 g, 400 ml)
va dugc 1am kho & 45°C/5 mbar @ tao ra 186,9 g hop chit & d& muc dusi dang bdt
mau tring. MS (m/e): 353,1 (MH)).

Vidu218

1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-

ol

Tuong tu véi quy trinh dugc md ti dé téng hop hop chét 5-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, budc c),
hop chit & dé muc dugc didu ché tir hop chit 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va pyrolidin-3-ol va dugc phan tach dudi dang chét
bot khdng mau. MS (m/e): 387,4 (MH)).
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Vidu 219

(R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol

_N
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N | \
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a) (R)-1-(3-Benzyl-5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-
3-ol

Tuong tw véi quy trinh duge mé ta dé tdng hop hop chét S-tert-butyl-3-(2-
clobenzyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 1, buéc c),
hop chit & d& muc dugc didu ché tr hop chét 3-benzyl-5-tert-butyl-7-clo-
triazolo[4,5-d]pyrimidin va (R)-pyrolidin-3-ol va dugc phén tach dudi dang bot
mau tring. MS (m/e): 352,4 (MH"). b) (R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-
5-yDmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol (R)-1-(3-benzyl-
S-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-ol dugc hydro héa
trén Pd/C va (R)-1-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-
3-ol tao ra dugc phan img twong ty véi quy trinh dwge mo ta dé tdng hop hop chét
S-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin

(vi du 61), v6i hop chit 5-(clometyl)-1-metyl-1H-tetrazol va duoc phén tach dudi
dang chit rin mau tring. MS (m/e): 359,2 (MH").

Vidu 220
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1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol

NN
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a) 1-(3-Benzyl-5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-ol

Tuong tu véi quy trinh dwoc md ta d& tdng hop hop chit (R)-1-(3-Benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-ol (vi du 219, budc a)
hop chit & @& muc dugc diéu ché tir hop chdt 3-benzyl-5-tert-butyl-7-clo-
triazolo[4,5-d]pyrimidin va pyrolidin-3-ol va dwgc phan tach duéi dang ddu mau
vang nhat.

b) 1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol

Tuong ty v6i quy trinh duge mo ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) 1-(3-benzyl-5-tert-butyl-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-
7-yD)-pyrolidin-3-ol dugc hydro hdéa va sau d6, dugc cho phan ung véi 5-
(clometyl)-1-metyl-1H-tetrazol va dugc phan tich duéi dang diu mau vang nhat.
MS (m/e): 358,4 (MH).

Vidu221-ava Vidu221-b
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(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol

Cl Cl

N N\j/é N N\j/é
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OH OH

a) 1-(3-Benzyl-5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metyl-
pyrolidin-3-ol

OH

Tuong ty véi quy trinh duge mo ta dé téng hop hop chét (R)-1-(3-Benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-pyrolidin-3-ol (vi du 219, buédc a)
hop chit & d& muc dugc didu ché tir hop chit 3-benzyl-5-tert-butyl-7-clo-
triazolo[4,5-d]pyrimidin va 3-metyl-pyrolidin-3 va dugc phan tich duéi dang chit
rin mau tring va qua tach bing HPLC khong dbi xung tao ra (S)-1-(3-benzyl-5-
tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol va (R)-1-
(3-benzyl-5-tert-butyl-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-y1)-3-metylpyrolidin-3-
ol. Céc chit trung gian tinh khiét d6i anh & d6 dugc phén tach véi hiu suét bing
39% va 36%.

b)  (S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-0l va (R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol
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Tuong tw véi quy trinh duge md ta dé tong hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & && muc dwoc didu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol ~ théng qua
hydro héa va sau d6 phin tng véi 1-(bromometyl)-2-clobenzen. MS (m/e): 401,4
(MH).

Tuong tw v6i quy trinh duge md t& dé tong hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & d&& muc duge diéu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol thdng qua su
hydro héa va sau d6 phan tng véi 1-(bromometyl)-2-clobenzen. MS (m/e): 401,4
(MH).

Vi du 222-a va Vi du 222-b

(S)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-
yD-3-metylpyrolidin-3-ol ~ va  (R)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol

Tuwong tu v6i quy trinh duge mo t& dé tdng hop hop chit (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & ¢ muc dugc diéu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua sy
hydro h6éa va sau d6 phan tng v6i 1-(bromometyl)-2-(triflometyl)benzen. MS
(m/e): 435,4 (MHD).

Tuong tu voi quy trinh duge mo ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & && myc dwoc didu ché tir (R)-1-(3-benzyl-5-tert-
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butyl-3H-[1,2,3]triazolo[4,5-d[pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phan ung véi 1-(bromometyl)-2-(triflometyl)benzen. MS
(m/e): 435,4 (MH)).

Vidu 223-ava Vidu 223-b

(S)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-
7-yD)-3-metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol

o,/ o,/
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Tuong ty v6i quy trinh dugc md ta dé téng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & d& muc duge didu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phan Ung véi hop chit 1-(bromometyl)-2-
(metylsulfonyl)benzen. MS (m/e): 445,4 (MH).

Tuong tu véi quy trinh dwge md ta dé tng hop hop chit (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, bube b) hop chit & d muc duge diu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phan Ung v&i hop chit 1-(bromometyl)-2-
(metylsulfonyl)benzen. MS (m/e): 445,4 (MH").

Vi du 224-a va Vi du 224-b

(S)-1-(5-tert-butyl-3-((3-clopyridin-2-yl)metyl)-3H-[1,2,3 triazolo[4,5-d]pyrimidin-
7-yD)-3-metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-3-((3-clopyridin-2-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yI)-3-metylpyrolidin-3-ol
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Tuong ty v6i quy trinh dugc md ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)pyrolidin-3-
ol (vi du 219, budc b) hop chét & d& muc duge didu ché tur (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-0l théng qua su
hydro héa va sau d6 phan tng v6i 3-clo-2-(clometyl)pyridin. MS (m/e): 402,4
(MH).
Tuong ty v6i quy trinh dugc md ta dé tng hop hop chit (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chat & d& muc dugc diéu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua sy
hydro héa va sau d6 phan tmg véi hop chét 3-clo-2-(clometyl)pyridin. MS (m/e):
402,4 (MH).
Vidu 225-a va Vi dy 225-b
(5)-1-(5-tert-butyl-3-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)-3H-[1,2,3]triazolo[ 4, 5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-3-((5-metyl-1,3,4-
oxadiazol-2-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-metylpyrolidin-3-

ol

N\ \Y
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Tuong ty voi quy trinh duge mé ta dé tong hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
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ol (vi du 219, buéc b) hop chit & d& muc dugc didu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phan tmg v6i 2-(clometyl)-5-metyl-1,3,4-oxadiazol. MS (m/e):
373,4 (MH).

Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & d& muc dugc didu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phan tmg v6i 2-(clometyl)-5-metyl-1,3,4-oxadiazol. MS (m/e):
373,4 (MH).

Vidu 226-a va Vi du 226-b

(S)-1-(5-tert-butyl-3-((3-metyl-1,2,4-oxadiazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-3-((3-metyl-1,2,4-
oxadiazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-

ol

Twong tu véi quy trinh duge mo ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, buéc b) hop chit & d& muc dugc diéu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol thong qua su
hydro héa va sau d6 phan img véi 5-(clometyl)-3-metyl-1,2,4-oxadiazol. MS (m/e):

373,4 (MH).

Tuong tw vé&i quy trinh duge mo ta dé tdng hop hop chit (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & d& muc duoc didu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
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hydro héa va sau d6 phan tmg véi hop chét 5-(clometyl)-3-metyl-1,2,4-oxadiazol.
MS (m/e): 373,4 (MH)).
Vidu 227-a va Vi du 227-b
(S)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-

d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol va  (R)-1-(5-tert-butyl-3-((1-metyl-1H-
tetrazol-5-yl)metyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-y1)-3-metylpyrolidin-3-ol
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Tuong tu v6i quy trinh duge mo ta dé tong hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi dy 219, budc b) hop chit & d& muc dugc didu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d[pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phin Umg véi 5-(clometyl)-1-metyl-1H-tetrazol. MS (m/e):

373,4 (MH).

Tuong ty véi quy trinh duge mb ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, buéc b) hop chét & ¢ muyc dwoc didu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau dé phan Umg vé6i 5-(clometyl)-1-metyl-1H-tetrazol. MS (m/e):
373,4 (MH)).

Vi du 228-a va Vi du 228-b

(S)-1-(5-tert-butyl-3-((4-metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-3-((4-metyl-1,2,5-
oxadiazol-3-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-

ol
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Tuong tu v6i quy trinh duge md ta dé tong hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chét & d& myc duoc didu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol thdng qua su
hydro héa va sau d6 phan Ung véi 3-(bromometyl)-4-metyl-1,2,5-oxadiazol. MS
(m/e): 373,4 (MHD).

Tuong tu véi quy trinh dwgc md ta dé téng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chét & d& muc dugc didu ché tur (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua sy
hydro hoa va sau dé phan ung véi 3-(bromometyl)-4-metyl-1,2,5-oxadiazol. MS
(m/e): 373,4 (MH)).

Vidu 229-a va Vi du 229-b

(S)-1-(5-tert-butyl-3-(3,3,3-triflopropyl)-3H-[1,2,3]triazolo[4,5-d|pyrimidin-7-y])-
3-mety1pyrolidiri—3 -ol va (R)-1-(5-tert-butyl-3-(3,3,3-triflopropyl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol

AP
TY =3

o;J" sH
Tuong ty véi quy trinh duge md ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, buéc b) hop chit & d& muc dugce diéu ché tir (S)-1-(3-benzyl-5-tert-
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butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol théng qua su
hydro héa va sau d6 phan tmg véi 3-bromo-1,1,1-triflopropan. MS (m/e): 373,4

(MH).

Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chit (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hgp chét & dé muc dugc diu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol thong qua su
hydro héa va sau 6 phan Ung véi 3-bromo-1,1,1-triflopropan. MS (m/e): 373,4
(MH).

Vidu 230-a va Vi du 230-b
(S)-1-(5-tert-butyl-3-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol va (R)-1-(5-tert-butyl-

3-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol
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Tuong tw v6i quy trinh duge mo ta dé tong hop hop chat (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & d& muc dugc diéu ché tir (S)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol thong qua su
hydro héa va sau d6 phan Gng vdi 5-(clometyl)-1-xyclopropyl-1H-tetrazol. MS
(m/e): 399,4 (MH).

Tuong tu v6i quy trinh duge mé ta dé tdng hop hop chét (R)-1-(5-tert-butyl-3-((1-
metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol (vi du 219, budc b) hop chit & ¢ muc duge diéu ché tir (R)-1-(3-benzyl-5-tert-
butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol thong qua su
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hydro héa va sau d6 phan tmg véi 5-(clometyl)-1-xyclopropyl-1H-tetrazol. MS
(m/e): 399,4 (MH").

Viduy 231
Céc thtr nghiém dugc ly

Céc thit nghiém sau dugc thuc hién dé x4c dinh hoat tinh ctia cac hop chét co cdng
thac I:

Thir nghiém gén két phdi tir phong xa

Viéc x4c dinh 4i luc cta céc hop chét theo sang ché d8i voi cac thu thé
canabinoit CB1 dugc thuc hién béng cach sir dung ché phém mang & cac lugng
dugc khuyén céo (PerkinElmer) tir céc t& bao phoi than ngudi (HEK) biéu hién cac
thu thé CNR1 hogic CNR2 & ngudi két hop 14n luot véi 1,5 holic 2,6 nM [3H]-CP-
55,940 (Perkin Elmer) 1am phéi tir phong xa. Viéc gin két dugc tién hanh trong
chat dém gén két (Tris 50 mM, MgCl, 5 mM, EDTA 2,5 mM, va BSA 0,5% khong
c6 axit béo (khéi lugng/thd tich), d6 pH=7,4 dbi voi thu thé CB1 va Tris 50 mM,
MgCl, 5 mM, EGTA 2,5 mM, va BSA 0,1% khong chira axit béo (khéi luqng/thé
tich), 6 pH=7,4 d6i v6i thy thé CB2) véi tdng thé tich 12 0,2 ml trong 1 gi&r & 30°C
két hop lic. Ding phan {mg nay bing cich loc nhanh qua cac dia vi loc phu
polyetylenimin 0,5% (dfa loc UniFilter GF/B; Packard). Hoat tinh phéng xa di gin
két duoc x4ac dinh bing Ki bing cach sir dung phép phan tich hdi quy khong tuyén
tinh (Activity Base, ID Business Solution, Limited), v&i gid tri Kd cho
[3H]CP55,940 dugc xac dinh tir cac thir nghiém bdo hoa. Céc hop chét c¢6 cong
thire (I) ¢6 4i lyc tuyét voi dbi v6i thu thd CB2 véi gié tri 4i luc dusi 10 uM, cu thé
hon 13 tir 1 nM dn 3 uM va cu thé nhét 14 tr 1nM dén 100 nM.

Céc hop chét c6 cong thire (I) c6 hoat tinh trong thir nghiém trén (Ki) cy thé 1a
nim trong khoang tir 0,5 nM dén 10 uM, cu thé hon 1a nim trong khoang tr 0,5 nM
dén 3 pM va cu thé nhét 13 tir 0,5 nM dén 100 nM.

Thir nghiém cAMP

Céc t& bao CHO bidu hién céc thy thé CB1 hoic CB2 & ngudi dugc gieo mdm

trong khoang thdi gian tir 17 dén 24 gio trude khi thir nghiém véi mat d6 50,000 té

bao vao méi 13 trong dfa c6 96 15 mau den c6 d4y phing trong subt (Corning Costar
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#3904) trong DMEM (Invitrogen No. 31331), 1x chit bd sung HT, vé6i huyét thanh
bao thai bé 10% va dugc U trong diéu kién CO, 5% va nhiét d6 37°C trong ti ¢ Am.
Thay méi trudong sinh truong bing dung dich dém Krebs Ringer Bicarbonat c¢6
IBMX 1 mM va dugc U ¢ nhiét do 30°C trong 30 phut. B sung céc hop chét vao dé
thé tich thir nghiém cudi cung la 100 pl va duge U trong 30 phut & nhiét d6 30°C.
Sir dung bd kit phat hién cAMP-Nano-TRF, thtr nghiém nay dugc dimg (Roche
Diagnostics) bang cach bd sung 50 ul chét phan mg phan cét (Tris, NaCl, Triton
X100 1,5%, NP40 2,5%, NaN; 10%) va 50 pl dung dich phat hién (20 uM mAb
Alexa700-cAMP 1:1, va 48 uM Ruteni-2-AHA-cAMP) va dugc 1ic trong 2 gio &
nhiét do trong phong. Su chuyén ning luong phéan gii theo thoi gian duogce do may
bing bd doc TRF (Evotec Technologies GmbH), dugc trang bi ngudn kich thich 1a
laze ND:YAG. Dia ndy duogc do hai 1dn & budc séng kich thich ¢ 355 nm va phéat xa
v6i d6 tré 1a 100 ns va cdng 1a 100 ns, tong thoi gian tiép xuc 14n luot 10 gidy & 730
(d6 rong dai 30 nm) hodic 645 nm (d6 rong dai 75 nm). Tin hiéu FRET dugc tinh
nhu sau: FRET = T730-Alexa730-P(T645-B645) v4i P = Ru730-B730/Ru645-
B645, trong d6 T730 1a 15 thtr nghiém dugc do & 730 nm, T645 13 15 thir nghiém
dugc do & 645 nm, B730 va B645 1a dbi chimg str dung dém 14n luot duoc do &
budc séng & 730 nm va 645 nm. Ham lugng cAMP duogc xac dinh tir ham cua
dudng cong tidu chuén & ndng d6 cAMP kéo dai tir 10 uM dén 0,13 nM.

Gia tri ECsy dugc xac dinh béng cach sir duyng phén tich Activity Base (ID
Business Solution, Limited). Gié tri EC5y dugc x4c dinh cho nhiu chit chu van
canabinoit dugc tao ra tir budce thir nghiém nay phu hop véi cac gid tri dd duoc
cong bé trong tai liéu khoa hoc chuyén nganh.

T4t ca c4c hop chit 1a chit chil van CB2 v&i ECso dudi 3 uM va do chon loc
so v&i CB1 trong thit nghiém twong tmg 13 it nhat 10 lan.

Vi dy, cdc hop chét dudi ddy c6 gia tri ECsy & ngudi dudi day trong thwr

nghiém cAMP chirc ndng dugc md ta & trén:

ECso trén CB1 &
ECs,
Viduy ) nguoi
trén CB2 & nguoi [uM]

[kM]
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ECs, trén CB1 &
Vi du ECs ngudi
trén CB2 & ngudi [uM]
: [(1M]
1 0,0006 1,0641
2 0,0016 0,5552
3 0,0013 0,1598
4 0,0014 0,1902
5 0,0003 0,6318
6 0,0002 0,1648
7 0,0112 >10
8 | 0,6474 >10
9 0,0176 >10
10 10,0024 0,4039
11 0,0032 1,0938
12 0,0016 1,1067
13 0,0123 >10
14 0,0021 1,2305
15 0,0032 0,9695
16 0,286 >10
17 0,0087 >10
18 0,0466 >10
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ECs trén CB1 ¢
Vidu ECso nguoi
trén CB2 & nguoi [uM]
[uM]
19 0,0017 0,1312
20 0,0017 0,3463
21 0,0027 0,6011
22 0,0024 1,4993
23 0,0754 >10
24 0,003 0,4758
25 0,031 0,9191
26 0,0011 0,8661
27 0,0051 >10
28 0,0112 >10
29 0,0125 1,6317
30 0,0269 >10
31 0,0098 1,263
32 0,0207 >10
33 0,0025 0,764
34 0,0275 2,2735
35 0,0036 >10
36 0,0006 0,4325
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ECs, trén CB1 &
Vidy ECs ngudi
trén CB2 & nguoi [uM]
(uM]
37 0,0003 0,4918
38 0,0182 0,3611
39 0,0079 1,332
40 0,0116 >10
41 0,0365 1,2194
42 0,0003 0,9908
43 0,0012 0,6261
44 0,001 >10
45 0,0522 >10
46 0,0044 2,3134
47 0,0202 >10
48 0,0083 >10
49 0,0011 0,1555
50 0,001 0,1394
51 0,0024 >10
52 0,0208 >10
53 0,015 >10
54 0,0028 >10
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ECs) trén CB1 ¢

Vidu ECs nguoi
trén CB2 & ngudi [uM]
[uM]
55 0,0104 >10
56 0,0165 >10
57 0,0123 >10
58 0,3375 >10
59 0,0023 >10
60 0,0025 >10
61 0,0132 >10
62 0,0033 >10
63 0,0182 >10
64 0,0023 >10
65 0,0009 0,2202
66 0,002 >10
67 0,0002 0,1625
68 0,0007 >10
69 0,0003 0,276
70 0,0001 0,0508
71 0,0004 >10
72 0,0001 0,041
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ECso trén CB1 &
Vidu ECs ngudi
trén CB2 & nguoi [uM]
[uM]
73 0,0001 0,0609
74 0,0001 0,0559
75 0,0002 0,0978
76 0,0023 >10
77 0,0008 >10
78 0,0001 0,1433
79 0,0001 0,0823
80 0,0003 0,0693
81 0,0001 0,0689
82 0,0002 0,2523
83 0,0001 | 0,2834
84 0,0012 0,451
85 0,0002 >10
86 0,0004 0,371
87 0,001 0,2698
88 0,0009 0,3907
89 0,0003 0,4632
90 0,0005 0,3701
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ECs trén CB1 &
Vi du FCs  ngudi
trén CB2 & ngudi [uM]
[mM]
91 0,0003
92 0,3499
93 0,0045 >10
94 0,001 >10
95 0,0015
96 0,0001 ' 0,1667
97 0,0001 0,0623
98 0,0001 0,098
99 0,0002 0,4973
100 0,0001 0,11
101 0,0001 >10
102 0,0006 >10
103 0,0004 0,4147
104 0,0009 >10
105 0,0065 >10
106 0,0048 >10
107 0,2838
108 0,0003 >10
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ECs trén CB1 &
Vi du FCs ngudi
trén CB2 & nguoi [uM]
[(nM]
109 0,0005 >10
110 0,0002 0,2503
111 0,0002 0,1366
112 0,0001 0,0047
113 0,0002 0,2013
114 0,0004 >10
115 0,0004 >10
116 0,003 >10
117 0,0002 >10
118 0,0009 >10
119 0,0003 0,091
120 0,0007 0,1812
121 0,0003 >10
122 0,0013 >10
123 0,0008 0,3059
124 0,0003 0,2759
125 0,0019 >10
126 0,0003 0,4964
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EC50 trén CB1 &

Vidu ECs ngudi
trén CB2 & nguoi [uM]
[pM]
127 0,0004 >10
128 0,0004 >10
129 0,0001 0,6702
130 0,0005 0,5644
131 0,0001 >10
132 0,0007 >10
133 0,0044 >10
134 0,0003 0,2341
135 0,0004 1,397
136 0,0002 >10
137 0,0182 >10
138 0,0004 >10
139 0,0003 >10
140 0,0001 >10
141 0,0005 >10
142 0,0002 >10
143 0,0001 >10
144 0,0004 0,1227
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ECs, trén CB1 &
Vidu FCs _ nguodi
trén CB2 & nguoi [uM]

[uM]

145 0,0002 2,2486
146 0,0005 >10
147 0,0003 0,209
148 0,0004 >10
149 0,0174 >10
150 0,0363 >10
151 0,0014 >10
152 0,0105 >10
153 0,0119 >10
154 0,0025 >10
155 0,003 >10
156 0,0056 >10
157 0,0001 >10
158 0,2536 >10
159 0,0358 >10
160 0,0007 >10
161 0,0825 >10
162 0,0277 >10
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ECs trén CB1 &
Vi du FCso ngudi
trén CB2 & ngudi [uM]

[M]
163 0,0055 >10
164 0,0008 >10
165 0,0535 >10
166 0,018 >10
167 0,0038 >10
168 0,0094 ' >10
169 0,1988 >10
170 0,1937 >10
171 0,0542 >10
172 0,0041 >10
173 0,0003 >10
174 0,002 >10
175 0,0015 >10

176 0,0005 2,0022
177 0,0011 >10

178 0,0009 1,8873
179 0,002 >IQ
180 0,0528 >10

-187-




21491

ECs trén CB1 &
Vi du FCso ngudi
trén CB2 & nguoi [uM]

[uM]
181 0,0594 >10
182 0,0139 >10
183 0,0042 >10
184 0,1124 >10
185 0,0268 >10
186 0,0003 0,1374
187 0,0008 0,1191
188 0,001 >10
189 0,0332 >10
190 0,0726 >10
191 0,1734 >10
192 0,022 >10
193 0,5929 >10
194 0,2846 >10
195 0,4671 >10
196 0,1188 >10
197 0,2574 >10
198 0,0128 1,7086
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ECs, trén CB1 &
Vidy FCs ngudi
trén CB2 & ngudi [uM]
(kM]
199 0,183 >10
200 0,1782 >10
201 0,0657 >10
202 0,0868 >10
203 0,0531 >10
204 0,0005 >10
205 0,0122 >10
206 0,0113 >10
207 0,068 >10
208 0,0092 >10
209 0,016 >10
210 0,0167 >10
211 0,0986 >10
212 0,022 >10
213 0,0596 >10
214 0,0094 >10
215 0,0247 >10
216 0,0104 >10
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ECso trén CB1 &
Vidu ECs nguoi
trén CB2 & nguoi [uM]
: [uM]
217 0,0033 >10
218 0,0005 >10
219 0,0329 >10
220 0,0047 >10
221-a 0,003 1,8045
221-b 0,007 0,8526
222-a 0,0008 0,8939
222-b 0,0052 >10
223-a A 0,0004 0,2412
223-b 0,003 0,2461
224-a 0,0011 0,8986
224-b 0,0064 >10
225-a 0,0291 >10
225-b 0,1748 >10
226-a 0,057 >10
226-b 0,2326 A >10
227-a 0,0187 >10
227-b 0,0435 >10
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EC50 trén CB1 &
ECs
Vidu ) nguoi
trén CB2 & nguoi [uM]

[M]
228-a 0,0018 >10
228-b 0,0033 >10
229-a 0,0304 >10
229-b 0,0374 >10
230-a 0,0027 >10
230-b 0,0136 >10

Thir nghi€ém hoan vi B-Arrestin—PathHunter™ (DiscoveRx)

Dong t& bao PathHunter™ pB-arrestin CHO-K1 CNR1 (sb catalo #93-0200C2) va
dong t& bao P-arrestin CHO-K1 CNR2 (s catalo #93-0706C2) mua dugc tir
DiscoveRx Corporation. Dong t€ bao nay dugc bién ddi di truyén d bidu hién
manh EA B-galactosidaza dugc dung hop véi B-arrestin va peptit b sung ProLink
duge dung hop véi thu thé dich. Thir nghiém bd sung protein PathHunter™
(DiscoveRx Corporation #93-0001) dugc thyc hién theo phuong phap ctia nha san
xuét. Céc dia thir nghiém dugc gieo mdm chira 7500 (CNR1) va 10000 (CNR2) t
bao trong céc dia c6 384 16 (Corning Costar #3707, day trong, mau trdng) trong
20uL chét phan tmg ma té bao 2 (DiscoveRx #93-0563R2A). Sau khi 0 & nhiét d9
37°C (CO, 5%, 46 4m tuong d6i 95%) qua dém, bd sung 5 pl hop chit thir nghiém
(ndng 6 DMSO cudi cling 1% ) va tiép tuc 1 & nhiét d6 30°C trong 90 phit. Sau
d6, bd sung chit phan tmg phat hién (12 pl) va tiép tuc & & nhiét do trong phong
trong 60 phut. Cac dia sau d6 dugc phan tich tin hiéu phat quang bang phan tmg
héa hoc sir dung thiét bi doc Victor v (Perkin Elmer).

ViduA
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Céc vién nén dugc bao mang chira cic thanh phin sau cé thé dugc bao ché theo

cach thong thuong:
Céc thanh phén Cho mdi vién nén
Nhan:
Hop chét c6 cong thirc (I) 10,0 mg 200,0 mg
Xenluloza vi tinh thé 23,5mg 43,5 mg
Lactoza ngdm nudc 60,0 mg 70,0 mg
Povidon K30 12,5 mg 15,0 mg
Natri tinh bt glycolat 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(Khéi lugng nhan) 120,0 mg 350,0 mg
Mang bao:
Hydroxypropyl metyl xenluloza |3,5 mg 7,0 mg
Polyetylen glycol 6000 0,8 mg 1,6 mg
Bot talc | 1,3 mg 2,6 mg
Sét oxit (mau vang) 0,8 mg 1,6 mg
Titan dioxit 0,8 mg 1,6 mg

Thanh phin hoat tinh dugc cho qua rdy va dugce tron v6i xenluloza vi tinh thé
va hdn hop nay dugc tao hat bing dung dich cia polyvinylpyrolidon trong nudc.
Hat nay sau d6 dugc trén véi natri tinh bt glycolat va magie stearat va dugc dap dé
tao ra nhan 14n luot c6 khdi lugng 14 120 hoic 350 mg. Cac nhén ndy dugc phu

béng bing dung dich /huyén phii chira nudc ciia mang bao néu trén.
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ViduB

Céc vién nang chira cic thanh phin sau c6 thé dugc bao ché theo cach thong

thudng:

Céc thanh phan Cho mdi vién nang

Hop chit c6 cong thirc (I) 25,0 mg

Lactoza 150,0 mg
Tinh bdt ngd 20,0 mg
Bot talc 5,0 mg

Céc thanh phan dugc cho qua rdy va dugc trdn va dugc nh6i vao cic vién nang c6
c0s0 2.
ViduC

Dung dich thubc tiém c6 thé c6 chira thanh phén sau:

Hop chit c6 cong thic (I) 3,0 mg
Polyetylen glycol 400 150,0 mg
Axit axetic diéu chinh vira du dén do pH=5,0

Nudc cho dung dich thube tiém | Diéu chinh dén 1,0 ml

Thanh phin hoat tinh dugc hoa tan trong hdn hop ciia Polyetylen glycol 400 va
nudc dé tiém (mot phan). P6 pH duge didu chinh dén 5,0 bing cach thém axit
axetic. Thé tich dugc diéu chinh d¢én 1,0 ml bing cach thém luong nuée du. Dung
dich nay dugc loc, duge nap vao cac 19 nhd st dung na“'lp thich hgp va duoc lam vo

trung.
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YEU CAU BAO HO

Hop chét c6 cong thirc (I):

R1—A§
/N N\
N,

R @

trong do:

A la alkyl, hydroxyalkyl, -CH,C(O)-, -C(O)-, -SO,- hodc khong cé miit;

R! 1a hydro, alkyl, haloalkyl, hydroxyl, alkoxy, haloalkoxy, phenyl,

RZ

halophenyl,  alkoxyphenyl,  haloalkylphenyl,  haloalkoxyphenyl,
(halo)(haloalkyl)phenyl, Xyanophenyl, hydroxyalkoxyphenyl,
alkylsulfonylphenyl, alkylsulfonylaminophenyl, xyano, xycloalkyl,
xycloalkylalkoxy, amino, (alkylsulfonyl)(alkyl)[1,2,4]triazolyl,
(halo)(dialkylamino)pyridinyl, (alkyl)(oxy)pyridinyl, nitro-
benzo[1,2,5]oxadiazolylaminopyridinyl, heteroxyclyl, alkylheteroxyclyl,
hydroxyheteroxyclyl, —alkylheteroxyclyl, heteroaryl, haloheteroaryl,
alkylheteroaryl, xycloalkylheteroaryl hogc haloalkylheteroaryl, trong d6
heteroxyclyl 12 vong cacbon c6 ba dén tAm canh chira it nhit mot nguyén
tr nito hodc nguyén tir oxy, va trong dé heteroaryl 13 pyridinyl,
pyrazolyl, oxadiazolyl, furazanyl, tetrazolyl hodc triazolyl;

14 halogen hoic -NR’R* hoic -OR’ ;

mdt trong nhém R*vaR'la hydro hodc alkyl va nhém con lai 13 alkyl hodc

xycloalkyl;

hoic R® va R*cing véi nguyén tir nito ma ching gin vao tao thanh

heteroxyclyl hodc heteroxyclyl dugc thé, trong d6 heteroxyclyl 1a
morpholinyl,  piperidinyl,  piperazinyl, = pyrolidinyl, = 2-oxa-6-
azaspiro[3.3]heptyl,  azetidinyl,  thiazolidinyl,  thiomorpholinyl,
dioxothiomorpholinyl, oxazepanyl, 2-oxa-6-azaspiro[3.4]octyl, 6-oxa-1-

azaspiro[3.3]heptyl, 2-oxa-5-aza-spiro[3.4]octyl, isoxazolidinyl,
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aziridinyl, dioxoisothiazolidinyl hodc oxopyrolidinyl va trong @6
heteroxyclyl dugc thé 13 heteroxyclyl dugc thé bang tir mot dén bén
phﬁn tr thé doc 1ap dugc chon tir alkyl, halogen, hydroxyl, alkoxy,
hydroxyalkyl, carboxyl, alkoxyalkyl, xyano, alkylamino, dialkylamino,
alkylcarbonylamino, alkylcarbonyl(alkylamino), phenyl,
alkoxycarbonyl, aminoalkyl, alkylpyrazolyl hodc alkylisoxazolyl,

R’ 13 alkyl, xycloalkyl, xycloalkylalkyl, haloalkyl hodc oxetanyl,
hodc mudi duge dung hodc este cta no;
trong d6:

"alkyl", mét minh hozic két hop v6i nhém khac, 12 nhém alkyl mach
thing hoic mach nhanh c6 1 dén 8 nguyén ti cacbon;

"xycloalkyl", mot minh hogic két hgp véi nhém khac, 13 vong xycloalkyl

c6 3 dén 8 nguyén tir cacbon; va

"alkoxy", mdt minh hoic két hop véi nhém khéc, 14 nhém cb cong thirc
alkyl-O-;

v6i diéu kién khong bao gdm hop chét 3-[(2-clophenyl)metyl]-5-(1,1-
dimetyletyl)-7-(4-morpholinyl)-3H-1,2,3-triazolo[4,5-d]pyrimidin va N-
xyclopropyl-5-(1,1-dimetyletyl)-3-(phenylmetyl)-3H-1,2,3-triazolo[4,5-

d]pyrimidin-7-amin.
2. Hop chét theo diém 1, trong d6 A 14 alkyl hoic hydroxyalkyl.

3. Hop chit theo diém 1 hodc 2, trong d6 A la -CH,-, -CH,CH,-, -CH(CH;)-
ho#c -CH(OH)CHs,-. '

4. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 3, trong d6 R' 1a
hydro, alkyl, haloalkyl, hydroxyl, alkoxy, phenyl, halophenyl, alkoxyphenyl,
haloalkylphenyl, haloalkoxyphenyl, alkylsulfonylphenyl, xyanophenyl, xycloalkyl,
alkylheteroxyclyl,  hydroxyheteroxyclyl,  heteroaryl,  xycloalkylheteroaryl,
haloheteroaryl hodc alkylheteroaryl, trong d6 heteroxyclyl 13 vong cacbon c6 it nhit
mdt nguyén tr nito va trong d6 heteroaryl 1a pyridinyl, pyrazolyl, oxadiazolyl,

tetrazolyl hodc furazanyl.
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5. Hop chit theo diém bét ky trong sb cac didm tir 1 dén 4, trong d6 R'1a
haloalkyl, phenyl, halophenyl, haloalkylphenyl, xyanophenyl, alkylsulfonylphenyl,
xycloalkyl, heteroaryl, xycloalkylheteroaryl, haloheteroaryl hodc alkylheteroaryl,
trong d6 heteroaryl 1a pyridinyl, pyrazolyl, oxadiazolyl, tetrazolyl hodc furazanyl.

6.  Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 5, trong d6 R! 1
clophenyl, xyclohexyl, diclophenyl, pyridinyl, clopyridinyl, diclopyridinyl,
triflometyl, clodiflophenyl,  triflometylphenyl, = xyanophenyl,  phenyl,
metylsulfonylphenyl, metyltetrazolyl, metylfurazanyl hodc xyclopropyltetrazolyl.

7. Hop chit theo diém bt ky trong sé cac didm tir 1 dén 6, trong d6 mot trong
nhém R? vaR* 1a hydro hoéc etyl va nhém con lai 12 etyl hodc xyclohexyl.

8.  Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 6, trong d6 R® va
R* cing v6i nguyén tir nito ma ching gin vao tao thanh heteroxyclyl hodc
heteroxyclyl dugc thé, trong d6 heteroxyclyl 1a piperidinyl, pyrolidinyl, azetidinyl
hoic 2-oxa-6-azaspiro[3.3]heptyl, va trong d6 heteroxyclyl dugc thé 13 heteroxyclyl
duoc thé bang tir mdt dén bdn phén tir thé doc 1ap dugc chon tir alkyl, halogen,
hydroxyl, hydroxyalkyl va alkoxyalkyl.

9. Hop chit theo didm bit ky trong s cac diém tr 1 dén 6, trong d6 R® va
R*clng v6i nguyén tr nito ma ching gin viao tao thanh diflopiperidinyl,
diflopyrolidinyl, difloazetidinyl, (metyl)(hydroxyl)azetidinyl, hydroxypyrolidinyl,
hydroxymetylpyrolidinyl, tetraflopyrolidinyl, metoxymetylpyrolidinyl,
(hydroxyl)(hydroxymetyl)pyrolidinyl, (metyl)(hydroxyl)pyrolidinyl hodc 2-oxa-6-
azaspiro[3.3]heptyl.

10.  Hop chit theo diém bét k¥ trong s§ cac didm tir 1 dén 9, trong d6 R’ 1a
metyl, etyl, isopropyl, pentyl, xyclobutyl, xyclopentyl, xyclopropylmetyl,
xyclopropyletyl, triflopropyl hodc oxetanyl.

11.  Hop chét theo diém bét ky trong sb cac diém tir 1 dén 10, hop chét nay dugc
chon tur: '

5-tert-butyl-3-(2-clobenzyl)-7-(piperidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-3-(2-clobenzyl)-7-(4,4-diflopiperidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
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S-tert-butyl-3-(2-clobenzyl)-7-(4-metylpiperazin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-3-(2-clobenzyl)-7-(pyrolidin-1-yl)-3H-[ 1,2,3 triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2-clobenzyl)-7-(3,3-diflopyrolidin-1-y1)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin;

S-tert-butyl-3-(2-clobenzyl)-N-etyl-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-amin;
5-tert-butyl-3-(2-clobenzyl)-N-xyclohexyl-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-
amin;
S-tert-butyl-3-(2-clobenzyl)-N,N-dietyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-amin;
6-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-oxa-6-
azaspiro[3.3]heptan;
7-(azetidin-1-yl)-5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin;
S-tert-butyl-3-(2-clobenzyl)-7-(3,3-difloazetidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin-7-yl)azetidin-3-
ol;

1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-yl)-3-
metylazetidin-3-ol;
S-tert-butyl-3-(2-clobenzyl)-7-(3-metoxyazetidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
(28,6R)-4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-
2,6-dimetylmorpholin;

4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylmorpholin;
(4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin-
2-yl)metanol;

3-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)thiazolidin;
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4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDthiomorpholin;
S-tert-butyl-3-(2-clo-benzyl)-7-(1,1-dioxo-1A6-thiomorpholin-4-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-1,4-
oxazepan;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2,2-
dimetylmorpholin;
4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3,3-
dimetylmorpholin;
5-tert-butyl-3-(2-clobenzyl)-7-((2R,5R)-2,5-dimetylpyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3 triazolo[4,5-d]pyrimidin-7-
yDpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-3-ol;
5-tert-butyl-3-(2-clobenzyl)-7-(3-metoxypyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(2,2-dimetylpyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clobenzyl)-7-(2-metylpyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
6-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-2-oxa-6-
azaspiro[3.4]octan;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)piperidin-4-
ol;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)piperidin-3-ol;
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(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDpiperidin-3-ol;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-6-oxa-1-
azaspiro[3.3]heptan;
(S)-5-tert-butyl-3-(2-clobenzyl)-7-(3-flopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
(R)-(1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDpyrolidin-2-yl)metanol;
(S)-(1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDpyrolidin-2-yl)metanol;
2-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin;
2-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yDisoxazolidin;
7-(aziridin-1-yl)-5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(R)-5-tert-butyl-3-(2-clobenzyl)-7-(3-flopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

S-tert-butyl-3-(2-clobenzyl)-7-(3,3,4,4-tetraflopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(R)-5-tert-butyl-3-(2-clobenzyl)-7-(2-(metoxymetyl)pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-5-tert-butyl-3-(2-clobenzyl)-7-(2-(metoxymetyl)pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
(25,4S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-4-
flopyrolidin-2-carbonitril;
S-tert-butyl-3-(2-clo-benzyl)-7-(1,1-dioxo-1A6-isothiazolidin-2-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

(4-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin-
3-yl)metanol,;
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(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)pyrolidin-2-carbonitril;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-
yDpyrolidin-2-carbonitril;
(28,3S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-
(hydroxymetyl)pyrolidin-3-ol;
(28,3R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-2-
(hydroxymetyl)pyrolidin-3-ol;
S-tert-butyl-3-(2-clo-benzyl)-7-(2-oxa-5-aza-spiro[3.4]oct-5-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-
pyrolidin-3-ol;
(3R,4R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3,4-diol;
(38,4R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3,4-diol;
4-(5-tert-butyl-3-(4-metoxybenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)morpholin;

4-(5-tert-butyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)morpholin;
S-tert-butyl-3-(2-clo-4-flo-benzyl)-7-morpholin-4-yl-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin;

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4-metoxy-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-etyl-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2-metoxy-etyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-

etanol;
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S-tert-butyl-3-xyclohexylmetyl-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-(3-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-(4-clo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-3-(2,3-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2,4-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2,5-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3 -(2,6-diclé-benzyl)-7-(3 ,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-4-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2-clo-6-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-2-ylmetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-3-ylmetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-4-ylmetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,2,2-triflo-etyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-3-(2-clo-4,5-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
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S-tert-butyl-3-(2-clo-3,6-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
3-(2-Bromo-benzyl)-5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometyl-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metoxy-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-triflometoxy-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-benzonitril;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-phenetyl-3H-[1,2,3 Jtriazolo[4,5-
d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
phenyl-etanon;
5-tert-butyl-3-[(R)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-[(S)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3 ]triazolo[4,5-d]pyrimidin-3-y1]-1-
phenyl-etanol;
5-tert-butyl-3-(2-clo-3-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-5-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-oxetan-3-yl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
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[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-(2-
clo-phenyl)-metanon;
(38,5R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
5-hydroxymetyl-pyrolidin-3-ol;
{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-4,4-
diflo-pyrolidin-2-yl}-metanol;
(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-4,4-
diflo-pyrolidin-3-ol;
S-tert-butyl-3-(2,6-diclo-3-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2,5-diclo-pyridin-3-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4-metyl-furazan-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-[ 1,2,4]oxadiazol-5-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-[2-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-[2-(3-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-[2-(4-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
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(5)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3-ol;
S-tert-butyl-3-(2-clo-benzensulfonyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(R)-tetrahydro-furan-3-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(S)-tetrahydro-furan-3-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[[4,5-d]pyrimidin-3-yl]-1-
(2-clo-phenyl)-etanon;
S-tert-butyl-3-(2,3-diclo-6-flo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metansulfonyl-benzyl)-3H-
[1,2,3]triazolo[[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-pyridin-2-yl-etyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-oxetan-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-[S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[[4,5-d]pyrimidin-3-yl]-1-
(3-clo-phenyl)-etanon;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
(4-clo-phenyl)-etanon;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
pyridin-3-yl-etanon;
2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
pyridin-4-yl-etanon;

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,3,6-triclo-benzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
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S-tert-butyl-3-(2-clo-3-triflometyl-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl1)-3-(2-pyridin-3-yl-etyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2-pyridin-4-yl-etyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-3-(2,3-diclo-6-triflometyl-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3,4-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(1,1-dioxo-1A6-thietan-3-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1,1-dioxo-tetrahydro- 1A6-thiophen-3-
yD)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3]triazolo[ [4,5-d]pyrimidin-3-y1]-1-

pyridin-2-yl-etanon;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(5- metyl [1,3,4]oxadiazol-2-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-clo-pyridin-4-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metyl-[ 1,2,4]oxadiazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(5-metansulfonyl-4-metyl-4 H-
[1,2,4]triazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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{3-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[ 1,2,3]triazolo[4,5-d|pyrimidin-3-
ylmetyl]-5-clo-pyridin-4-yl}-dimetyl-amin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-triflometyl-1H-pyrazol-4-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-3H-[1,2,3 ]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-3H-[ 1,2,3 ]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2,3-diclo-benzyl)-3H-[1,2,3 ]triazolo[[4,5-d]pyrimidin-7-y1]-
pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2-triflometyl-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3H-[1,2,3 triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,5-dimetyl-2H-pyrazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(3-metyl-3H-[ 1,2,3 triazol-4-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(4,5-dimetyl-4H-[1,2,4]triazol-3-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2-metyl-1-oxy-pyridin-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
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(S)-1-[5-tert-butyl-3-(3,4-diclo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(8)-1-[5-tert-butyl-3-(5-metyl-[1,2,4]oxadiazol-3-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(5)-1-[5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(5)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(5)-1-[5-tert-butyl-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(4,5-dimetyl-4H-[ 1,2,4]triazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(S)-1-[5-tert-butyl-3-(2,5-dimetyl-2H-pyrazol-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(3-triflometyl-[ 1,2,4]oxadiazol-5-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

(5)-1-{5-tert-butyl-3-[2-(7-nitro-benzo[ 1,2,5]oxadiazol-4-ylamino)-pyridin-3-
ylmetyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1}-pyrolidin-3-ol;
(28,3S)-1-[5-tert-butyl-3-(4-metoxy-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl]-2-hydroxymetyl-pyrolidin-3-ol;
(5)-1-[5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;

(S)-1-[5-tert-butyl-3-(2,5-dimetyl-2H-[ 1,2,4]triazol-3-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-3-ol;
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(S)-1-[5-tert-butyl-3-(2-metyl-1-oxy-pyridin-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(2,5-dimetyl-2H-[1,2,4]triazol-3-
ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(28,35)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,35)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(2S,3S)-1-[5-tert-butyl-3-(1-xyclopropyl- 1H-tetrazol-5-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(2S,38S)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,3S)-1-[5-tert-butyl-3-(2-metansulfonyl-benzyl)-3H-[ 1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(2S,38)-1-[5-tert-butyl-3-(2-metyl-2H-[ 1,2,4 Jtriazol-3-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,38)-1-[5-tert-butyl-3-(4,5-dimetyl-4H-[ 1,24 ]triazol-3-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(28,35)-1-[5-tert-butyl-3-(3-metyl-3H-[1,2,3 ]triazol-4-ylmetyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
(2S,35)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[ 1,2,3]triazolo[4,5-d]
pyrimidin-7-yl]-2-hydroxymetyl-pyrolidin-3-ol;
S-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin- 1-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-3-(4,5-dimetyl-4H-[1,2,4]triazol-3-ylmetyl)-7-(3,3,4,4-tetraflo-
pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-
yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3]hept-6-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-metyl-[1,2,4]oxadiazol-5-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 |hept-
6-y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(5-metyl-[1,3,4]oxadiazol-2-ylmetyl)-7-(2-oxa-6-aza-spiro[ 3.3 ]hept-
6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-buty1-3-(1-metyl-1H—tetrazol-S-ylmetyl)-7-(2-oxa-6-aza-spiro[3 .3]hept-6-yl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-7-(2-oxa-6-aza-
spiro[3.3]hept-6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

S-tert-butyl-3-(4,5-dimetyl-4H-[1,2,4]triazol-3-ylmetyl)-7-(2-oxa-6-aza-
spiro[3.3]hept-6-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-metyl-3H-[1,2,3]triazol-4-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3]hept-
6-y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(2-metansulfonyl-benzyl)-7-(2-oxa-6-aza-spiro[ 3.3 Jhept-6-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3]hept-6-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-

3-on;

S-tert-butyl-3-(2-clo-benzyl)-7-(3,3-dimetyl-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
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{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-metyl-amin;
{1-[S-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3-yl} -dimetyl-amin;
N-{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-
pyrolidin-3-yl}-axetamit;
N-{(R)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1] -
pyrolidin-3-yl}-axetamit;
N-{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-

~ pyrolidin-3-yl}-N-metyl-axetamit;
S-tert-butyl-3-(2-clo-benzyl)-7-(3-phenyl-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
N-{1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-3-yl}-N-etyl-axetamit;

metyl este cla axit 1-[S-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-azetidin-3-carboxylic;
5-tert-butyl-3-(2-clo-benzyl)-7-(3-metyl-pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
C-{(S)-1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-
pyrolidin-2-yl}-metylamin;
S-tert-butyl-3-(2-clo-benzyl)-7-[2-(1-metyl-1H-pyrazol-3-yl)-pyrolidin-1-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-[2-(2-metyl-2H-pyrazol-3-yl)-pyrolidin-1-y1]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2-clo-benzyl)-7-[2-(3-metyl-isoxazol-5-yl)-pyrolidin-1-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-tert-butyl-3-(2-clo-benzyl)-7-[2-(3-metyl-[1,2,4]oxadiazol-5-y1)-pyrolidin-1-yl]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

-210-



21491
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl]-pyrolidin-
3-0l;
5-tert-butyl-3-(2-clo-benzyl)-7-xyclobutoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-(oxetan-3-yloxy)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-metoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-etoxy-3H-[1,2,3]triazolo[4,5-d|pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-isopropoxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-xyclopropylmetoxy-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-(1-xyclopropyl-etoxy)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-xyclopentyloxy-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-(2,2-dimetyl-propoxy)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-(2,2,2-triflo- 1-metyl-etoxy)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-((S)-2,2,2-triflo-1-metyl-etoxy)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(2-clo-benzyl)-7-((R)-2,2,2-triflo-1-metyl-etoxy)-3H-[ 1,2,3]
triazolo[4,5-d]pyrimidin;
(35)-1-(3-benzyl-5-tert-butyl-triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
ol
(R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl)pyrolidin-3-ol;

1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin-7-yl)pyrolidin-3-ol;
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(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-3-
metylpyrolidin-3-ol;

(S)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[ 1,2,3]triazolo[4,5-d ]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)-3-metylpyrolidin-3-ol;

(S)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin-
7-y1)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-
7-y1)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((3-clopyridin-2-yl)metyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-
7-y1)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((3-clopyridin-2-yl)metyl)-3H-[1,2,3 Jtriazolo[4,5-d]pyrimidin-
7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((3-metyl-1,2,4-oxadiazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((3-metyl-1,2,4-oxadiazol-5-yl)metyl)-3H-[ 1,2,3 ]triazolo[4, 5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;

(R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[ 1,2,3 ]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
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(S)-1-(5-tert-butyl-3-((4-metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(R)-1-(5-tert-butyl-3-((4-metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(3,3,3-triflopropyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1)-
3-metylpyrolidin-3-ol;

(R)-1-(5-tert-butyl-3-(3,3,3-triflopropyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-y])-
3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol; va
(R)-1-(5-tert-butyl-3-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-metylpyrolidin-3-ol.

12.  Hop chét theo diém bét ky trong sb cac diém tir 1 dén 11, hop chét nay dugc
chon tir
S-tert-butyl-3-(2-clobenzyl)-7-(4,4-diflopiperidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-(2-clobenzyl)-7-(3,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
S-tert-butyl-3-(2-clobenzyl)-7-(3,3-difloazetidin-1-yl)-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin;
1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-
metylazetidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-3-ol;
(R)-(1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)pyrolidin-2-yl)metanol;

S-tert-butyl-3-(2-clobenzyl)-7-(3,3,4,4-tetraflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
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(R)-5-tert-butyl-3-(2-clobenzyl)-7-(2-(metoxymetyl)pyrolidin-1-y1)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
(28,35)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin-7-yl)-2-
(hydroxymetyl)pyrolidin-3-ol;
1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-y1]-3-metyl-
pyrolidin-3-ol;
5-tert-butyl-3-xyclohexylmetyl-7-(3,3-diflo-pyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

S-tert-butyl-3-(2,6-diclo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-pyridin-2-ylmetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;

5-tert-butyl-7-(3,3-diflo-pyrolidin- 1-y1)-3-pyridin-3-ylmetyl-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2,2,2-triflo-etyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin;
5-tert-butyl-3-(2-clo-3,6-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2-triflometyl-benzyl)-3H-[ 1,2,3]triazolo
[4,5-d]pyrimidin;

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-[1,2,3 ]triazolo[4,5-d]pyrimidin-3-
ylmetyl]-benzonitril;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-phenetyl-3H-[1,2,3]triazolo[4,5-d]
pyrimidin;
5-tert-butyl-3-[(R)-1-(2-clo-phenyl)-etyl]-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

2-[5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-[1,2,3]triazolo[4,5-d]pyrimidin-3-y1]-1-
phenyl-etanol;
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S-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(3,6-diclo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3-(1-metyl- 1H-tetrazol-5-ylmetyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3,3-diflo-pyrolidin-1-y1)-3-(2-metyl-2H-[1,2,4]triazol-3-ylmetyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(8)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;

(5)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[1,2,3 ]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;

(S)-1-[5 -tert-buty1;3 -(2-metansulfonyl-benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol;
(5)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
(5)-1-[5-tert-butyl-3-(1-xyclopropyl-1H-tetrazol-5-ylmety1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol;
5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-7-(3,3,4,4-tetraflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(2-oxa-6-aza-spiro[3.3Thept-6-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
S-tert-butyl-3-(2-clo-benzyl)-7-((R)-2,2,2-triflo-1-metyl-etoxy)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

(S)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)-3-
metylpyrolidin-3-ol;
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(R)-l-(5-tert-butyl-3-(2-clobenzy1)-3H—[1,2,3]triazolo[[4,5-d]pyrimidin-7-yl)-3-
metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-(triﬂomety1)benzyl)-3H—[1,2,3]triazolo[4,5-d]pyrimidin—7-
yl)-3-metylpyrolidin-3-ol;

(R)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol;
(S)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yD)-3-metylpyrolidin-3-ol; va
(R)-1-(5-tert-butyl-3-(2-(metylsulfonyl)benzyl)-3H—[1,2,3]triazolo[4,5-d]pyrimidin—
7-y1)-3-metylpyrolidin-3-ol.

13.  Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 12, hop chit nay 1a
(8)-1-(5-tert-butyl-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yD)pyrolidin-3-ol.

14.  Hop chét theo didm bt ky trong sé cac diém tir 1 dén 12, hop chét nay la 5-
tert-butyl-3-(2-clobenzyl)-7-(3,3,4,4-tetraflopyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin.

15.  Hop chét theo diém bt ky trong s cac didm tir 1 dén 12, hop chét nay 1a 5-
tert-butyl-3-(2-clo-3,6-diflo-benzyl)-7-(3,3-diflo-pyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin.

16.  Hop chat theo diém bt ky trong s cac diém tr 1 dén 12, hop chét nay 13 5-
tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-7-(3,3-diflo-pyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d] pyrimidin.

17.  Hop chit theo diém bét ky trong s cac diém tir 1 dén 12, hop chét nay 1a
(S)-1-[5-tert-butyl-3-(4-metyl-furazan-3-ylmetyl)-3H-[1,2,3]triazolo[4, 5-
d]pyrimidin-7-yl]-pyrolidin-3-ol.

18.  Hop chét theo diém bét ky trong s céc diém tir 1 dén 12, hop chit nay la
(5)-1-[5-tert-butyl-3-(3-clo-pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol.
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19.  Hop chit theo diém bét ky trong s§ cac diém tir 1 dén 12, hop chét nay la
(8)-1-[5-tert-butyl-3-(2-clo-pyridin-3-ylmetyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl]-pyrolidin-3-ol.

20.  Hop chét theo diém bét ky trong sb cic diém tir 1 dén 12, hop chét nay 1a
(S)-1-[5-tert-butyl-3-(1-metyl-1H-tetrazol-5-ylmetyl)-3H-[1,2,3]triazolo [4,5-
d]pyrimidin-7-yl]-pyrolidin-3-ol.

21.  Hop chét theo didm bét ky trong sb cac diém tir 1 dén 12, hop chét nay la
(R)-1-(5-tert-butyl-3-((1-metyl-1H-tetrazol-5-yl)metyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol.

22.  Hop chit theo diém bét ky trong s cac didm tir 1 dén 12, hop chit nay 1a
(8)-1-(5-tert-butyl-3-(2-(triflometyl)benzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)-3-metylpyrolidin-3-ol.

23.  Quy trinh diéu ché hop chit theo diém bAt ky trong s6 céc diém tir 1 dén 12,
quy trinh ndy bao gém budc:

(a) phan ung ciia hop chét c6 cong thirc (A), tautome ciia nd hosic hdn hop cta cac

tautome ciia no:

° (A)
Vi sy ¢6 mit clia thudc thir halogen héa va tuy y véi bazo; hodc

(b) phén ng ctia hop chét ¢6 cong thirc (B)

Cl (B)
v6i sy ¢6 mit ciia NHR’R? va tity ¥ véi mot bazo;
trong do6 A, R, R®vaR* duoc xac dinh theo diém bAt ky trong sb cac diém tir 1 dén
10.
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24.  Duoc phdm chira hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 22 va

chit mang khong c6 tic dung diéu tri bénh.
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