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trong d6 R! dén R* 1a nhu duoc xac dinh trong phan mo ta va trong cac diém yéu cau bao
ho. Hop chat ¢ cong thuc (I) nay cé thé duge dung lam thuoc. Sang ché con dé cap dén
quy trinh diéu ché hgp chat nay va dugc pham chira no6.
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Linh vwe ky thuit dwge dé cap

Séng ché d& cap dén hop chat hitu co hitu ich dung dé didu tri va/hodc phong
nglra bénh ¢ dong vat c6 v, va cu thé, hop chét nay la chit chil van duoc uu tién cua

thu thé canabinoit 2.
Tinh trang ky thuit cia sing ché

Thu thé canabinoit 1 mét nhém thu thé mang té bao thudc siéu ho thu thé bét cap
v6i protein G. Hién c6 hai nhém phu da biét, duoc goi 1a thu thé canabinoit 1 (CB1) va
thu thé canabinoit 2 (CB2). Thu thé CB1 chu yéu duoc biéu hién trong hé than kinh
trung wong (tirc 13 trong hanh nhan tiéu ndo, hai ma) va c6 mit voi lugng it hon &
ngoai bién. CB2, ma dugc ma hda bai gen CNR2, dugc biéu hién phan 16n & ngoai vi,
trén céac té bao ctia hé mién dich, nhu cac dai thuc bao va céc té 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 ru6t non (Wright, K. L. et al. Br J Pharmacol 2008, 153(2), 263-70).
Thu th8 CB2 ciing dugc phan bd rong khap trong ndo, & d6 né duoc tim thdy chi yéu
trén t& bao vi than kinh dém va khong phai cdc noron (Cabral, G. A. et al. Br J
Pharmacol 2008, 153(2): 240-51).

Su quan tAm ddi v6i céc chét chi van thu thd CB2 van tiép tuc gia ting trong
thap ky qua (hién nay c¢6 tir 30 dén 40 don xin cap patent/nam) do trén thuc t&, mot vai
hop chét trudc d6 da duge chi ra 1a ¢6 tac dung c6 1oi trén cdc mo hinh tién 1am sang
dbi v6i nhidu bénh & ngudi bao gdm chimg dau man tinh (Beltramo, M. Mini Rev Med
Chem 2009, 9(1), 11-25), xo vita ddng mach (Mach, F. et al. J Neuroendocrinol 2008,
20 Suppl 1, 53-7), diéu hoa khdi lugng xuong (Bab, L. et al. Br J Pharmacol 2008,
153(2), 182-8), viem than kinh {Cabral, G. A. et al. J Leukoc Biol 2005, 78(6), 1192-
7, tdn thuong do thiéu méau cuc bo/tai tudi mau (Pacher, P. et al. Br J Pharmacol 2008,
153(2), 252-62), bénh x0 hda toan than (Akhmetshina, A. et al. Arthritis Rheum 2009,
60(4), 1129-36; Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-
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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 méau cuc bo/tai tudi méu (/R) 1a nguyén nhén chinh gay pha
hity md xuét hién & cac tinh trang bénh 1y nhu ddt quy, bénh nhdi méu co tim, tim phoi
nhan tao va cac phiu thust mach khac, va ciy ghép co quan, cling nhu 1a co ché chinh
gdy pha hiy bo phan cudi day than kinh cam gi4c, gy bién chung sbc tudn hoan &
nhiéu cin bénh khéac nhau. TAt ca c4c tinh trang bénh ly nay dugc dic trung boi sy pha
v& hé théng cung cAp mau binh thudng, dén dén viéc cung chp oxy khong du cho mo.
Qué trinh tai cAp oxy, vi dy, tai twdi mau la giai phap didu tri cudi cing dé khoi phuc
viéc cung cdp oxy binh thuong cho md. Tuy nhién, mau thiéu oxy va céc dudng chat
din t6i cac tinh trang bénh trong d6 néu phuc hdi tudn hoan s& dén dén gy tén thuong
cho md. Tén thuong tai tudi mau mot phén 1a do d4p tmg viém ctia cc md tén thuong.
Céc bach cu, dugc cung cép cho ving nay khi méu tudn hoan trd lai, s& giai phong
chét mang yéu td viém nhu intolokin cfing nhu cac gbe tur do dé dap tng voi viéc mod
bi tdn thuong. Dong chay cta méu duoc khoi phuc s& dua oxy trd lai cac té bao, gy

tdn thuong cho protein t& bao, ADN, va mang sinh chét.

Hién tuong tién thich nghi trong ching thiéu méu cuc bo (RIPC) 1a co ché bao vé
ndi tai cua co thé chéng lai tdn thuong do chimg thiu mau cuc bd va su tai tudi mau
gdy ra. N6 md ta hién twong déng quan tdm trong d6 chung thiéu méau cuc bd va tai
tudi mau thoang qua khong gy chét xay ra trong mot co quan hodc mét mo, tao ra tinh
dé khang véi cac thuong tdn do tai tudi mau va thiéu méu cuc bd “gay chét” trong co
quan hodc md tir cach xa noi xay ra hién tugng nay. Co ché thuc sy ma thong qua do6
ching thiéu mau cuc bd va tai tudi mau thodng qua dién ra & co quan hodc md tao ra

kha ning bao vé hién chua dugc biet dén mac du mot vai gia thuyét da dugc dua ra.

Gia thuyét vé thé dich cho réng cic chdt ni sinh (nhu adenosin, bradykinin,
opioit, CGRP, endocanabinoit, Angiotensin I hoic mot sb chit khac nhu yéu tb thé
dich chua xac dinh dugc) dugc tao ra trong co quan hodc mo tir xa di vao dong mau va
hoat héa thu thé trong timg ctia nd trong md dich va do d6 khoi phuc cac qua trinh bao
vé tim mach khéac nhau trong t& bao ma thuong xuét hién cuing véi hién tuong tién

thich nghi trong chimg thiéu méu cuc b.
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Céc sb lidu gén day cho théy céc endocannabinnoit va cac thu thé ctia chung, cu
thé CB2 1a c6 thé c6 lién quan dén hién tuong tién thich nghi nay va gép phin ngin
ngira tén thuong do t4i tudi méu gly ra bing cch diéu hoa gidm dép tmg viem
(Pacher, P. et al. Br J Pharmacol 2008, 153(2), 252-62). Cu thé, cic nghién ctru gin
day st dung chét chti van cong cu CB2 da ching minh duge hi€u lyc cta chit cht van
nay trong viéc lam gidm thuong tdn I/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 nam gan day, ngdy cang co nhidu tai liéu chi ra rang CB2
cling c6 thé déng quan tim trong viéc thiét 14p tinh trang tién man tinh va man tinh.
Viée didu hoa ting ddc hidu déi véi CB1 va CB2 ¢ lién quan trong m6 hinh dong vat
méc bénh man tinh cé lién quan dén 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) v6i biéu hién CB2 lién quan trong cac nguyén bao x0 co, cac té bio nay chiu

trach nhiém cho tién trinh xo hda.

Trén thuc t, viéc hoat héa thu thé CB2 béng cht chii van CB2 chon loc da duge
chi ra 1a tao ra tc dung chéng xo héa & bénh xo clng toan than lan téa (Garcia-
Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6) va thu thé CB2 déng
vai trd nhu dich quan trong trong ching xo héa da thtr nghiém (Akhmetshina, A. et al.
Arthritis Rheum 2009, 60(4), 1129-36) va trong sinh ly bénh & gan, bao gdm chimg xo
héa lién quan dén cac 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).

Céc thong tin vé tinh trang k§ thuat khac 6 thé dugc tim thay trong cong b6 don
qudc té s6 W02013/076182 va WO2013/068306.

Céc hop chét theo sang ché lién két va didu bién thu thé CB2 va c6 hoat tinh thip
hon dbi v6i thu thé CB1.

Ban chit ky thuit ciia sdng ché
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Muc dich ctia sang ché nham d& xuét hop chit méi c6 tac dung didu bién thu thé

canabinoit 2.

Cu thé, séng ché d& cap dén hop chat c6 cong thic (I):
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trong do:

R! 14 haloalkyl, halophenyl, alkoxyphenyl, alkyl-1,2,5-oxadiazolyl,
haloalkylphenyl, alkylsulfonylphenyl, halopyridinyl hodc alkyltetrazolyl;

R? 14 alkylamino, xycloalkylamino, alkyloxetanylamino,
(xycloalkyl)(alkyl)amino,  haloalkyloxy, alkoxy,  xycloalkylalkoxy,
xycloalkyloxy, oxetanyloxy, alkyloxetanylalkyloxy, alkynyloxy,
alkoxyalkoxy,  hydroxyalkyloxy, alkylsulfanyl,  haloalkylsulfanyl,
alkylsulfonyl, hydroxyalkylsulfanyl, hydroxyalkylsulfonyl hodc
alkoxyalkylsulfonyl;

R3 va R* doc 1ap duoc chon tir hydro, halogen, hydroxyl, alkylcarbonylamino va

alkyl, v6i didu kién 1a ca R? va R* khong cung la hydro; va
n bang 1 hodc 2;
hogc mubi duge dung hodc este clia nd;

véi diéu kién 1a khong bao gdm (S)-1-[3-(4-metoxy—benzy1)-5-(2,2,2-triﬂo-
etoxy)-3H-[1,2,3]triazolo[4,5-d]pyrimidin—7-y1]-pyrolidin—S-ol.

Hop chét ¢6 cong thie (I) 1a dic higu hitu ich trong viée didu tri hodc phong

nglra, vi dy, chimg dau, xo vira dong mach, thodi héa diém vang do tudi tac, bénh than
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do dai thao duodng, bénh glocdm, bénh dai thao dudng, viém, bénh viém rudt, tdn
thwong do thiéu méau cuc bo-tai tudi mau, suy gan cép, bénh xo hoa gan, bénh xo hoa
phdi, bénh xo hoa than, bénh xo hda toan than, dao thai manh ghép cép tinh, bénh than
ghép man tinh, bénh than déi thdo dudng, bénh thin tidu cu, bénh co tim, suy tim,
chimg thiéu méau cuc bo co tim, bénh nhdi mau co tim, bénh xo cing toan thén, tdn
thuong do nhiét, bong, seo phi dai, u sti, s6t viém loi, xo gan hodc u gan, diéu hoa
khédi lugng xuong, thoai hoa than kinh, dot quy, con thiéu méu cuc thoang qua hodc

viém mang mach nho.
MO ta chi tiét sang che

Trong ban md t4 sang ché nay, thuat ngt “alkyl”, mot minh hodc két hop véi
nhém khéc, ding dé chi nhom alkyl mach théng hogc mach nhénh c6 tir 1 dén 8
nguyén tir cacbon, cu thé 12 nhom alkyl mach thing hodc mach nhanh c6 tur 1 dén 6
nguyén tir cacbon va cu thé hon 1a nhém alkyl mach théng hodc mach nhanh cé tir 1
dén 4 nguyén t cacbon. Cac vi du v& cac nhom C1-Cs alkyl mach thing hodc mach
nhanh 13 metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, cic pentyl dong
phén, cac hexyl ddng phan, cac heptyl ddng phéan va cac octyl ddng phan. Cac vi du cu
thé vé alkyl 12 metyl, etyl, n-propyl, isopropyl, n.-butyl, isobutyl, tert.-butyl, va
neopentyl.

Thuét ngit “xycloalkyl”, mét minh hodc két hop v6i nhom khac, dung dé chi
vong xycloalkyl c6 tur 3 dén 8 nguyén tir cacbon va cu thé 1a vong xycloalkyl c6 tir 3
dén 6 nguyén ta cacbon. Cac vi du vé& xycloalkyl 1a xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl, xycloheptyl va xyclooctyl. Céc vi du cu thé vé “xycloalkyl”
13 xyclopropyl va xyclobutyl.

Thuat ngit “alkenyl”, mot minh hotic két hop v6i nhom khéc, dung d8 chi gbc
hydrocacbon mach thing hodc mach nhanh chua li€n két doi va c6 dén 8, tot hon 1a o
dén 6, cu thé t6t hon 1a co dén 4 nguyén t& cacbon. Céc vi du vé cac nhom alkenyl la
etenyl, 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl va

isobutenyl. Vi du dugc wu tién 1a 2-propenyl.

Thuat ngit “alkynyl”, mét minh hodc két hop v6i nhom khéc, dimg dé chi gbe

hydrocacbon mach thing hoic mach nhanh chira mot lien két ba va c¢6 dén 8, tot hon 1a
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c6 dén 6, cu thé t6t hon 14 ¢6 dén 4 nguyén tir cacbon. Mot vi du cu thé vé& nhém

alkynyl 12 propinyl.

Thuét ngit “alkoxy”, mot minh hoc két hop voi nhém khéc, dung dé chi nhom
c6 cong thic alkyl-O- trong d6 thuat ngit "alkyl" c6 nghia duoc néu trude day, nhu
metoxy, etoxXy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert.-
butoxy. “Alkoxy” cu thé 1a metoxy, etoxy, n-propyloxy, isopropyloxy, isobutyloxy,
tert.-butyloxy va neopentyloxy.

Céac thuat ngit “halogen” hodc “halo”, mft minh hosc két hop voéi nhém khéc,
dung dé chi flo, clo, brom hodc iot va cu thé 14 flo, clo hodc brom, cu thé hon 1a flo va
clo. Thuét ngtt “halo”, két hop voi nhom khéc, ding d2 chi su thay thé ctia nhém da
néu bing it nhét mot halogen, cu thé 1a duoc thé bing mot dén nam halogen, cu thé 1a
tir mot dén bdn halogen, tic 12 mot, hai, ba hodc bdn halogen. “Halogen” cu thé 1a flo,

clo va brom.

Thuat ngit “haloalkyl”, mot minh hodc két hop véi nhom khic, ding dé chi nhém
alkyl dugc thé bing it nhat mot halogen, cu thé 1a dugc thé bang mot dén nam halogen,
cu thé 1a mot dn ba halogen. “Haloalkyl” cu thé 1a triflometyl, trifloetyl va
triflopropyl.

Céc thuét ngtt “haloalkyloxy” hodc “haloalkoxy”, mot minh hodc két hop voi
nhém khac, ding dé chi nhém alkyloxy dugc thé bang it nhat mot halogen, cu thé 1a
duoc thé béng mot dén nam halogen, cu thé 1a mot dén ba halogen. “Haloalkyloxy” cu

thé 12 trifloetyloxy, triflopropyloxy, floetyloxy, difloetyloxy va diflopropyloxy.

Céc thuat ngir “hydroxyl” va “hydroxy”, mot minh hodc két hop v6i nhom khac,
dung dé chi nhém -OH.

Thuat ngft “oxy”, mot minh hodc két hop v6i nhom khéc, ding dé chi nhém -O-.

Thuét ngit “amino”, mot minh hogc két hop véi nhom khéc, dung dé chi nhém
amino bac mdt (-NHy), nhém amino béc hai (-NH-), hodc nhém amino béac ba (-N-).

Amino cu thé 13 -NH-.
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Thuat ngit “sulfonyl”, mdt minh hodc két hop v6i nhom khéc, ding dé chi nhém
-S(O)2-.

Thuét ngit “sulfanyl”, mot minh hodc két hop voi nhém khac, ding @& chi nhém -

Thuét ngtt “mudi duoc dung” dé cap dén cac mudi gitt duoc hiéu qua sinh hoc va
cac tinh chét cta cac bazo tw do hodc cac axit tu do, ma c6 hiéu qua sinh hoc va hi¢u
qua mong muén khac. Cac mudi duoc tao ra voi cic axit vo co nhur axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, cu thé 13 axit clohydric, va céc
axit hitu co nhu axit axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit
maleic, axit malonic, axit suxinic, axit fumaric, axit tartric, axit xitric, axit benzoic,
axit xinnamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-
toluensulfonic, axit salixylic, N-axetylxystein. Ngoai ra, cac mudi ndy c6 thé duoc diéu
ché bing cich bd sung bazo vo co hodc bazo hitu co vao axit tu do. Cac mudi thu
duoc tr bazo vd co bao gff)m, nhung khong giéi han ¢, céc mudi natri, kali, lithi,
amoni, canxi, magie. Cac mudi thu duge tr cdc bazo hitu co bao gbm, nhung khong
gidi han ¢, cac mubi cia cac amin bac mdt, bac hai va bic ba, cac amin duogc thé bao
gém cac amin duge thé cé trong ty nhién, cdc amin vong va nhua trao dbi ion bazo,
nhy nhua isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin,
etanolamin, lysin, arginin, N-etylpiperidin, piperidin, polyamin. Hop chét c6 cong thic
(@) cling co thé c6 mit & dang ion ludng tinh. Cac mudi duoc dung duge uu tién dac
biét cta cac hop chét c6 cong thue (I) 1a cac mudi cua axit clohydric, axit bromhydric,

axit sulfuric, axit phosphoric va axit metansulfonic.

"Este dugc dung" nghia 1a hop chét c6 cong thie chung (I) co thé duoc tao dan
xut & cac nhém chirc dé tao ra cac din xuAt ma c6 kha ning chuyén hoa thanh céc
hop chat géc in vivo. Cac vi du vé cac hop chét nay bao gbm cac dAn xudt este c6 thé
chip nhén vé mit sinh ly va khong bén vé& mit chuyén héa, nhu cac metoxymetyl este,

cac metylthiometyl este va cac pivaloyloxymetyl este.

Néu mét trong cac nguyén liéu ban d4u hodc cac hop chit c6 cong thire (I) chira
mot hodc nhidu nhém chitc ma khong 4n dinh hoidc d& phan ng trong cac diéu kién

phan tng clia mot hodc nhidu budc phan tng, thi cdc nhém bao vé thich hop (nhu
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duoc mé ta vi du trong: “Protective Groups in Organic Chemistry” boi T. W. Greene
va P. G. M. Wauts, 34 Ed., 1999, Wiley, New York) c6 thé duogc dua vao trudc bude
quyét dinh 4p dung céc phuong phap da dugc biét & trong linh vyc. Cac nhém bao v€
nay c6 thé duge loai bé & giai doan sau cua qua trinh tdng hop bang cach st dung cac
phuong phap chuidn dugc md ta trong tai liéu. Céc vi du v& cac nhom bao vé 1a tert-
butoxycarbonyl (Boc), 9-florenylmetyl carbamat (Fmoc), 2-trimetylsilyletyl carbamat
(Teoc), carbobenzyloxy (Cbz) va p-metoxybenzyloxycarbonyl (Moz).

Hop chét c6 cong thire (I) c6 thé chira mot vai tam khong d6i xtmg va co thé c6
mit & dang cia cac chit ddng phan ddi anh tinh khiét quang hoc, hdn hop ctia cac chat
ddng phén ddi anh nhu, vi du, cdc raxemat, hdn hop ctia cac chét ddng phan khong dbi
quang, cac raxemat dong phan khong dbi quang hogc hdn hop cua céc raxemat dong

phan khong d6i quang.

Thuét ngit “nguyén tir cacbon khong d6i xtmg” nghia 12 nguyén tlr cacbon co bbn
phan t thé khac nhau. Theo quy udc Cahn-Ingold-Prelog, nguyén tir cacbon khong

d6i xtmg c6 the c6 cau hinh “R” hodc “S”.
Cu thé, sang ché de cap den:

Hop chét cé cong thirc (I), trong d6 R! 12 halophenyl, alkoxyphenyl, alkyl-1,2,5-
oxadiazolyl, haloalkylphenyl, alkylsulfonylphenyl, halopyridinyl hogc alkyltetrazolyl;

Hop chét c6 cong thuc (I), trong d6 R! 1a halophenyl, haloalkylphenyl hodc
alkylsulfonylphenyl;

Hop chit c6 cong thuac (I), trong do R! 1 clophenyl, triflometylphenyl hodc
metylsulfonylphenyl;

Hop chit c¢6 cong thic (I), trong d6 R* 1a alkylamino, alkoxy, haloalkyloxy hodc
alkylsulfanyl;

Hop chit c6 cong thuc (I), trong do R2 1a tert.-butylamino, pentyloxy,
isopropyloxy, trifloetyloxy, triflopropyloxy, etylsulfanyl hodc tert.-butylsulfanyl;

Hop chét c6 cong thic (D), trong do R3 va R* doc lap duge chon tir hydro,
halogen va hydroxyl;
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Hop chét c6 cong thire (I), trong d6 mdt trong s6 R3 va R* 1a hydro va nhom kia
13 hydroxyl, hogc trong d6 ca R3 va R* déu 13 hydro; va

Hop chit c6 cong thirc (I), trong d6 mdt trong s6 R? va R* 1a hydro va nhom kia
13 hydroxyl, hogc trong d6 ca R3 vaR* déu 14 flo.

Cu thé, sang ché con dé cap dén hop chit c6 cong thirc (I), trong d6 hop chét nay

dugc chon tur:

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-N-etyltriazolo[4,5-d]

pyrimidin-5-amin;

3-[(2-clophenyl)metyl]-N-xyclobutyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-d]

pyrimidin-5-amin;

N-tert-butyl-3-[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin-l-yl)triazolo [4,5-d]

pyrimidin-5-amin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-N-(3-metyloxetan-3-yljtriazolo
[4,5-d]pyrimidin-5-amin;

N-tert-butyl-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-y1)-N-metyltriazolo
[4,5-d]pyrimidin-5-amin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -y1)-N-(2,2-dimetylpropyl)triazolo
[4,5-d]pyrimidin-5-amin;

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-N-(oxetan-3 -yl)triazolo[4,5-d]

pyrimidin-5-amin;

3-[(2-clophenyl)metyl]-N-xyclobutyl-7-(3,3 -diflopyrolidin-1-yl)-N-metyltriazolo
[4,5-d]pyrimidin-5-amin;

@3 S)-1-[5—(tert-buty1amino)-3-[(4-metoxyphenyl)metyl]triazolo [4,5-d]pyrimidin-
7-yl]pyrolidin-3-ol;

N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[(4 -metoxyphenyl)metyl]triazolo[4,5-d]

pyrimidin-5-amin;
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N-[(3S)-1-[5-(tert-butylamino)-3- [(4-metoxyphenyl)metyl]triazolo[4,5-d]
pyrimidin-7-yl]pyrolidin-3-ylJaxetamit;

N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[[2-(triflometyl)phenyl]metyl]triazolo
[4,5-d]pyrimidin-5-amin; -

N-tert-butyl-7-(3,3-diﬂopyrolidin—1-yl)-3-[(2-metylsulfonylphenyl)metyl]triazolo
[4,5-d]pyrimidin-5-amin;

N-tert-butyl-3-[(3-clopyridin-2-yl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin-5-amin;

N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[(1 -metyltetrazol-5-yl)metyl]triazolo
[4,5-d]pyrimidin-5-amin;

N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[(4 -metyl-1,2,5-oxadiazol-3-yl)metyl]
triazolo[4,5-d]pyrimidin-5-amin;

N-[(3S)-1-[5 -(tert-butylamino)-3-[(3-clopyridin—2-yl)metyl]triazolo [4,5-d]
pyrimidin-7-yl]pyrolidin-3-yl]axetamit;

@3 S)—1-[5-(tert-butylamino)-3-[(2-clophenyl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol;

(3S)-1-[5-(tert-butylamino)-3-[(1 -metyltetrazol-5-yl)metyl]triazolo[4,5-d]
pyrimidin-7-yl]pyrolidin-3-ol;

(3S)-1-[5-(tert-butylamino)-3-[(4 -metoxyphenyl)metyl]triazolo[4,5-d] pyrimidin-
7-yl]-3-metylpyrolidin-3-ol;

(3R)-1-[5-(tert-butylamino)-3- [(4-metoxyphenyl)metyl]triazolo[4,5 -d]pyrimidin-
7-yl]-3-metylpyrolidin-3-ol;

3-[(2-clophenyl)metyl]-7-( 3,3-diﬂ0pyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo
[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-5-(1,1,1 -triflopropan-2-yloxy)
triazolo[4,5-d]pyrimidin;
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3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5- [(2S)-1,1,1-triflopropan-2-
ylJoxytriazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-5-(2,2-difloetoxy)-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -etoxytriazolo[4,5-d]
pyrimidin;

5-butoxy-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yDtriazolo[4,5-d]
pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yD)-5-(2-floetoxy)triazolo[4,5-d]
pyrimidin;

3-[(2-clophenyl)metyl] -5-(xyclopropylmetoxy)-7-(3,3 -diflopyrolidin-1-yl)triazolo

[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-5-xyclobutyloxy-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-5-(oxetan-3 -yloxy)triazolo
[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-5-[(3-metyloxetan-3-
yl)metoxy]triazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-y1)-5-[(2R)-1,1,1 -triflopropan-2-
yl]oxytriazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-5 -(2,2-dimetylpropoxy)
triazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl] -5-(2,2-diflopropoxy)-7-(3,3-diflopyrolidin-1 -yl)triazolo
[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-(2-metylpropoxy)triazolo
[4,5-d]pyrimidin;
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3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -propan-2-yloxytriazolo[4,5-
d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -prop-2-ynoxytriazolo[4,5-d]
pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5-(1 -metoxypropan-2-yloxy)

triazolo[4,5-d]pyrimidin;

1-[3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-5-
yl]oxy-2-metylpropan-2-ol;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-propoxytriazolo[4,5-d]
pyrimidin;
(3S)-1-[3-[(2-clophenyl)metyl]-5 -(2,2,2-trifloetoxy)triazolo[4,5-d]pyrimidin-7-

yl]pyrolidin-3-ol;

3 S)-1-[5-(2,2,2-triﬂoetoxy)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-d]
pyrimidin-7-yl]pyrolidin-3-ol;

(3 S)—1-[3-[(2-clopheny1)mety1]-5-pr0pan-2-y10xytriazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol;

@3 S)-1-[3-[(2-metylsulfonylphenyl)metyl]-5-propan—2-yloxytriazolo [4,5-d]
pyrimidin-7-yl]pyrolidin-3-ol;

@3 S)-1-[3-[(1-metyltetrazol-S—yl)metyl]-5-pr0pan—2—yloxytriazolo [4,5-d]
pyrimidin-7-yl]pyrolidin-3-ol;

7-(3,3-diﬂopyrolidin-1-yl)-5-(2,2-dimetylpropoxy)-3-[(1-metyltetrazol-S -
yl)metyl]triazolo[4,5-d]pyrimidin;

7-(3,3-diﬂopyrolidin—1-yl)—S-(2,2-dimetylpropoxy)-3-[(Z-metylsulfonylphenyl)
metyl] triazolo[4,5-d]pyrimidin;

3-[[7-(3,3-diflopyrolidin-1-y1)-5-(2 ,2-dimetylpropoxy)triazolo[4,5-d]pyrimidin-3-
ylJmetyl]-4-metyl-1,2,5-oxadiazol;
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7-(3,3-diflopyrolidin-1-yl)-3-[[2-(triflometyl)phenyl]metyl]-5- [(25)-1,1,1-
triflopropan-2-yl]Joxytriazolo[4,5-d[pyrimidin;

7-(3,3-diflopyrolidin-1-yl)-3- [(2-metylsulfonylphenyl)metyl]-5-[(25)-1,1,1-
triflopropan-2-ylJoxytriazolo[4,5-d]pyrimidin;

3-[(3-clopyridin-2-yl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-[(25)-1,1,1-
triflopropan-2-yl]oxytriazolo[4,5-d]pyrimidin;

2-[[7-(3,3-diflopyrolidin-1-yl)-5-[(28)-1,1,1-triflopropan-2-yl] oxytriazolo[4,5-
d]pyrimidin-3-yl]metyl]-5-metyl-1,3 ,4-oxadiazol;

5-[[7-(3,3-diflopyrolidin-1-y1)-5-[(2S)-1,1, 1-triflopropan-2-yl]oxytriazolo[4,5-
d]pyrimidin-3-yl]metyl]-3-metyl-1,2,4-oxadiazol;

7-(3,3-diﬂopyrolidin-1-yl)-3-[(1-metyltetrazol-S-yl)metyl]-5-[(28)-1,1, 1-
triflopropan-2-ylJoxytriazolo[4,5-d|pyrimidin;

3-[[7-(3,3-diflopyrolidin-1-y1)-5-[(25)-1,1,1 -triflopropan-2-yl]oxytriazolo[4,5-
d]pyrimidin-3 -ylJmetyl]-4-metyl-1,2,5-oxadiazol;

7-(3,3-diﬂopyrol'1din—l-yl)-S-[(ZS)-1,1,1-triﬂopropan—2-y1]oxy-3-(3,3,3-
triflopropyl)triazolo[4,5-d]pyrimidin;

3-[(1-xyclopropyltetrazol-S-yl)metyl]-7—(3,3-diﬂopyrolidin—1-y1)-5-[(28)— 1,1,1-
triflopropan-2-yl]oxytriazolo[4,5-d]pyrimidin;

N-[(3 S)-1-[3-[(2—clophenyl)metyl]—5-(2,2-dimetylpropoxy)triazolo [4,5-d]
pyrimidin-7-yl]pyrolidin-3-yl]axetamit;

N-[(3 S)-l-[3-[(3-clopyridin—Z-yl)metyl]-5-(2,2-dimetylpropoxy)triazolo [4,5-d]
pyrimidin-7-yl]pyrolidin-3-yl]Jaxetamit;

N-[(3 S)-1—[5-(2,2-dimety1propoxy)-3-[(4-mety1—1,2,5-oxadiazol-3-yl)mety1]
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit;

N-[(3S)-1-[3-[(2-clophenyl)metyl]-5-[(2S)-1,1,1 -triflopropan-2-yljoxytriazolo
[4,5-d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit;
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N-[(3S)-1-[3-[[2-(triflometyl)phenyl Jmetyl]-5-[(25)-1,1,1 -triflopropan-2-
yl]oxytriazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -etylsulfanyltriazolo[4,5-
d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -(2,2,2-trifloetylsulfanyl)
triazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-propan-2-ylsulfanyltriazolo
[4,5-d]pyrimidin;

5-tert-butylsulfanyl-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yD)triazolo
[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -etylsulfonyltriazolo[4,5-d]
pyrimidin;

5-benzylsulfonyl-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-propan-2-ylsulfonyltriazolo
[4,5-d]pyrimidin;

2-[3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-5-
yl]sulfanyletanol;

1-[3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5 -d]pyrimidin-5-
yl]sulfanylpropan-2-ol;

5-buty1su1fany1—3-[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin—l-yl)triazolo [4,5-
d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -(2-metylpropylsulfanyl)
triazolo[4,5-d]pyrimidin;

5-butylsulfonyl-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin;
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3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5-(2 -metylpropylsulfonyl)
triazolo [4,5-d]pyrimidin;

1-[3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-yltriazolo [4,5-d]pyrimidin-5-
yl]sulfonylpropan-2-ol;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5-(2 -metoxyetylsulfonyl)
triazolo [4,5-d]pyrimidin; va

N-[(3S)-1-[5-(tert-butylamino)-3- [(2-clophenyl)metyl]triazolo[4,5-d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit.

Cu thé, sang ché con d& cap dn hop chat c6 cong thirc (I), trong d6 hop chét nay

duoc chon tu:

N—tert-butyl—3-[(2-c10phenyl)metyl]-7-(3,3-diﬂopyrolidin—l-yl)triazolo [4,5-d]

pyrimidin-5-amin;

N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[(2 -metylsulfonylphenyl)metyl]

triazolo[4,5-d]pyrimidin-5-amin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-3 -(2,2-dimetylpropoxy)
triazolo[4,5-d]pyrimidin;

3-[(2-c10phenyl)metyl]-7-(3,3-diﬂopyrolidin—l-yl)-S-(2—mety1propoxy)triazolo
[4,5-d]pyrimidin;

(3S)-1-[3-[(2-clophenyDmetyl]-5 -(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin—7-
yl]pyrolidin-3-ol;

7-(3,3-diﬂopyrolidin—1-y1)-3—[[2-(triﬂometyl)phenyl]metyl]-5—[(ZS)-1, 1,1-
triflopropan-2-ylJoxytriazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-etylsulfanyltriazolo[4,5-
d]pyrimidin; va

5-tert-butylsulfanyl-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo
[4,5-d]pyrimidin.
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Trong dinh nghia vé R2, haloalkyloxy cu thé 1a trifloetyloxy, triflopropyloxy,
difloetyloxy, floetyloxy hodc diflopropyloxy, va cu thé 1a triflopropyloxy, difloetyloxy,
floetyloxy hodc diflopropyloxy.

Céc chit viet tat:
Trong ban mo ta sang ché ndy cac chir viét tat sau day dugc st dung:

MS = phé khéi; EI = ion hoa dién tir; ESI = phun dién tir; NMR = cfng huong tir hat
nhan; DBU = 1,8-diazabixyclo[5.4.0Jundec-7-en; DCM = diclometan; DEAD = dietyl
azodicacboxylat; DIAD = diisopropyl azodicacboxylat; DIPEA = diisopropyletyl amin;
DMA = dimetylaxetamit; DMF = dimetylformamit; DMSO = dimetyl-sulfoxit; dppf =
1,1'-bis(diphenylphosphino)feroxen; HATU = 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-
y1)-1,1,3,3-tetrametylisouroni  hexaflophosphat(V); HBTU = O-benzotriazol-
N,N,N’,N’-tetrametyl-uroni-hexaflo-phosphat; HPLC = LC = sic ky 1éng cao ap; m-
CPBA = axit meta-cloperoxybenzoic; NMP = N-metylpyrolidin; PMB = para-metoxy
benzyl; TBTU = O-(benzotriazol-1-y)-N,N.N',N ’-tetrametyl-uroni-tetrafloborat;
TBME = metyl zert-butylete, TFA = axit trifloaxetic; THF = tetrahydrofuran; tlc = séc
ky 16p mong; CAN = S6 ding ky CAS.

Viéc didu ché hop chét c6 cong thuc (I) cua sang thé c6 thé duge thuc hién theo
phuong phap tdng hop 1an luot hogc ddng thoi. Viéc tong hop céc hop chét ctia sang
ché dugc thé hién trong cac so b sau. Céc k¥ ning can thiét dé tién hanh céc phan
tng va tinh ché céc san phim tao ra da biét d6i voi ngudi c6 trinh d6 trung binh trong
linh vuc. Céc phén tir thé va céc chi s& duoc st dung trong phin mo ta dudi déy cho
céc quy trinh c6 nghia dugc néu & trén trir khi c6 quy dinh trai nguoc hin. Chi tiét hon,
céc hop chit c6 cong thuc (I) co thd duoc didu ché theo cac phuong phap dugc néu
dudi day, theo cdc phuong phap dugc néu trong cac vi du thuc hién hodc theo cac
phuong phap tuong tu. Céc diéu kién phan tmg thich hop cho céc bude phan tng riéng
duoc biét dbi véi ngudi cé trinh do trung binh trong linh vuec. Ngoai ra, cac diéu kién
phéan ing anh huong dén cc phan tmg duge md ta trong tai li¢u chuyén nganh vi du:
Comprehensive Organic  Transformations: A4 Guide to Functional Group
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY.

1999). Céc tac gia phat hién rang s& thuan tién néu thuc hién cac phan tmg khi c6 mét
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hozic khong c6 mit ctia dung méi. Khong c6 gidi han cu thé v& ban chét ctia dung moi
duge st dung, mién 1a cac dung moi khong c6 tac dong xAu dén phan tng hodc cac
chét phan Gmg c6 lién quan va né cé thé hoa tan cac chit phan umg, it nhit dén mot
mutc dd nao d6. Céc phan ung duge md ta co thé dugc dién ra trong khoang nhiét do
rong, va nhiét 6 phan Gng chinh xac khong phai la yéu t6 quyét dinh dbi véi sang ché.
Thuan loi néu thuc hién phan tng dugc mo ta & nhiét d6 ndm trong khoang tir -78°C
dén nhiét d6 hdi luu. Thoi gian can cho phan tng cling ¢ thé thay ddi trong khoang
rong, tuy thudc vao nhidu yéu 6, cht yéu 1a nhiét d0 phan Gmg va ban chat ctia cic
chét phan tmg. Tuy nhién, khoang thoi gian tir 0,5 gio dén vai ngay thuong s& du dé
tao ra cac chét trung gian va cac hop chit duoc mé ta. Trinh ty phan ng khong gidi
han & trinh tu dugc thé hién trong céac so dd, tuy nhién, tiy thudc vao cac nguyén licu
ban diu va kha ning phan tmg tuong Gmg clia ching, trinh ty cta cac budc phan Ung
c6 thé dugc thay dbi tu do. Céc nguyén liéu ban dau hodc mua duoc trén thi truong
hodc ¢6 thé duoc diéu ché bing c4c phuong phép tuong tw véi céc phuong phap dugc
néu dudi day, theo cc phuong phap duge md ta trong cac tai liéu vién dan duge néu
trong ban md ta hodc trong cac vi du thuc hién, hodc theo cac phuong phip da biét

trong linh vyc.

Trir khi ¢6 quy dinh khéc, R! dén R* va n trong cac so dd sau c6 nghia gidng nhu duoc

md ta & trén.
Sodol

R2 = xycloalkyl, isopropyl hodc alkenyl; A = CHa.
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a) Halogenua II hodc mua dugc trén thi trudng hodc co thé duoc téng hop theo
cac phuong phap da biét trong linh vic. Halogenua II ndy dugc phan Gng thuan loi voi
natri azit trong dung mdi thich hop nhur axetonitril, etanol hoic DMF d& tao ra céc dan
xult azit III. Cac diéu kién dugc wu tién khac lién quan dén viéc st dung cac dung moi
nhu DMA, NMP hoic DMSO, tham chi duge uu tién hon 124 NMP va DMSO. Trong
cac dung mdi khong proton phén cuc nhu NMP va DMSO, su alkyl hoa thudng c6 thé
duoc thuc hién ¢ nhiét do thép hon so véi vi du trong axetonitril, thuong ¢ nhiét do
trong phong dén 40°C (ddy l1a trudong hop vi du d6i voi BnCl, 1-clo-2-
(clometyl)benzen hogc PMB-CL; diéu nay phu thudc vao tinh phan tmg cua Halogenua
IT) va do véy tao ra clra s an toan x1r 1y t6t hon (tAt nhién luu y céc azit hitu co duoc
biét 1 nguy hiém tiém tang va quy trinh xt 1y an toan ludn ludn dugc danh gia mot
cach cin than). Viéc bd sung nudce cd thé ¢6 loi vi n6 1am ting do hoa tan cta natri azit
vA tao ra profin dong hoc manh hon vi né giap hoa tan c4c khdi két tu ciig cua NaN3.
N6 ciing c6 thé tao ra kha ning loc clia hdn hop phan tng azit cudi cung tét hon. Viée
loc hdn hop phan tmg vi du c6 thé 1a cn thiét khi viéc thém vong dudi day duoc thuc
hién theo kiéu lién tuc trong cic binh phan tmg c6 rinh nhd. Azit khong dugc phan
tach va dung dich ctia n6 tdt nhat duoc dua vao trong budc tiép theo. Viéc nay cling c6

thé tranh duoc viée phén tich clia né ma cling ¢6 the dan dén cac van d€ ve an toan.

b) Din xut triazol IV ¢6 thé dugc diéu ché bang cach cong vong [3+2] clia céc
dAn xuAt azit IIT v6i 2-xyanoaxetamit khi c6 mit ctia bazo thich hop nhu natri metoxit

hoiic natri etoxit trong dung méi thich hop nhu metanol, etanol hodc DMF. Cac didu
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kién dugc uu tién khac lién quan dén viéc cho azit phan Umg voi 2-Xyanoaxetamit
trong cic dung moi nhu NMP hoic DMSO, khi c¢6 mét cua natri hydroxit. Quy trinh
theo mé thuong duge thuc hién & nhiét do ndm trong khodng tlr nhiét d trong phong
dén 50°C, t4t hon 13 & nhiét do nim trong khoang tir nhiét do trong phong dén 40°C
(cAn than, d6 an toan ctia quy trinh ludn luén dugc danh gia mot cach cin than). Qua
trinh cOng vong nay cling co thé duge bién dbi theo kiéu lién tuc (vi du d6i voi tai liéu
chuyén nganh c6 lién quan, xem Org. Process Res. Dev., 2009, 13 (6), pp 1401-1406)
va trong trudng hop nay nhiét do phan tng co thé tang 1én trén 50°C, ching han
(nhung khong gi6i han) & nhiét d ndm trong khoang tir 50°C dén 90°C, 6t hon 14
ndm trong khoang tir 60°C dén 70°C.

¢) Triazol IV ¢6 thé duoc phan ung mét cach d& dang véi clorua axit thich hop
(mua dugc trén thi truong hodc da biét trong linh vyc) khi c6 mit cuia bazo (pyridin,
DIPEA, NEt3 va bazo tuong tr) khi ¢ mat hodc khong c6 mit ctia dung moi (DCM,

DMF va dung méi tuong tu) dé tao ra cac dan xut triazol V.

d) Viéc dong vong triazol V ¢ thé duoc thuc hién mot cach dé dang trong céc
didu kién bazo. N6 ching t6 wu diém d€ thyc hién phan img nay trong cdc didu kién c6
nude khi c6 mit cua bazo. Céc bazo thich hop 12 NaHCO3 hodc KHCO;3 va céc bazo

twong tu. Qua trinh nay tao ra cac dAn xuét triazolopyrimidin VI.

e) Clorua VII ¢co6 thé thu duoc bang cch cho hop chét c6 cong thire VI phan tng
v6i chit phan tmg clo héa nhu POCls, SOCl hogic (COCI), khi c6 mit ctia bazo thich
hop nhu N,N-dietyl anilin, lutidin, hodc pyridin. Cac diéu kién duoc uu tién khac lién
quan dén viéc st dung chit phan tmg Vislmeier 1am téc nhan clo hoa. N6 cling c6 thé
tao ra tai chd béng cach cho oxalyl clorua phan tng véi DMF. Su clo héa co6 thé dugc
thye hién vi du trong axetonitril, DCM hogc AcOEt, t6t hon la trong DCM. Cic diéu
kién nay cho phép nhiét do phan tmg nhe va vi du, tranh 1am lanh POCl3 qua muc khi

xtr ly. San phim thd 6 thé dugce st dung trong budce tiép theo.

f) Hop chét c6 cong thire VII dugc phan tmg mot cach d2 dang voi cac chit i
nhan khac nhau, cu thé 14 cic amin khi c6 mit cia bazo thich hop nhu trietylamin,
DIPEA hoic DBU trong dung mdi thich hop nhu axetonitril, metanol, toluen hodc

DMF d? tao ra cac din xuét triazolo-pyrimidin 1.
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Céc din xuét nay c6 thé 1a céc hop chit cubi cing, tuy nhién t5t hon 1a khi R'-A
13 nhém benzyl dugc thé nhu p-metoxy benzyl, cac nhém nay co thé dugc phan tach
bang TFA, CAN, hydro héa va chit twong tw dé tao ra dén xuét, trong d6 R'-A dugc
thay thé bang H. Nhém benzyl cling c6 thé duoc phan tach trong cac diéu kién hydro

phén chuan vi du khi c6 mdt cta cac axit.

Céc din xuit triazol, trong d6 RI-A da dugc thay thé bang H dugc phan tmg mot
cach d& dang véi halogenua (hodc sulfonat) khi c6 mat cta bazo thich hop nhu
DIPEA, DBU, K,CO3, hodc Cs2COs trong dung mo6i nhu DMF, dioxan hodc toluen,
hodc theo cach khic bang rugu trong cac diéu kién phan tng Mitsunobu béng cach sir
dung diazodicacboxylat thich hop (DEAD, DIAD va chit twong tu) va phosphin nhu
PBu3 hoic PPhs trong dung mdi thich hop nhu THF, DCM, toluen dé tao ra cac dén

xuét triazolopyrimidin cudi cling c6 cong thic L
So dd 2

R2 13 nhu dwoc x4c dinh & trén nhung khong phai 1a xycloalkyl hodc isopropyl hodc
alkenyl; A = CHa.

R_A R—A H R—A
\ NH N N._O N _N_c
N 2 a) / ) , g
N | —s N_ | — s N_ |
Ny NH, OV NH “ _N
0 o ol
v Vil IX
1 1
R—A R—A
\ N_ Cl N. N R
O T Y 2. T T
_— N\ l _—> N\\ l N
“N N 7
N N
( ~(CH2)n < ~(CH2)n
3 3
X R4 R 1 R4 R

a) Triazol IV co thé duoc phan mg mot cach d2 dang véi dietyl cacbonat (hogc manh
C1 thich hop khéc bét ky, mua dugc trén thi truong hodc co thé dugc didu ché bing
cac phuong phap da biét trong linh vic) khi c6 mit cta bazo (NaOEt va chét tuong tv)
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khi c6 mit hodc khong c6 mit ctia dung mdi (etanol, dioxan va dung moi tuong ty) dé

tao ra dAn xuét triazolopyrimidin c6 cong thirc VIIL.

b) Clorua IX cé thé thu duoc bing cach cho hop chét c6 cong thire VIII phan tng véi
chit phan g clo héa nhu POCls, SOCI; hodc (COCl)z khi c6 mit cta bazo thich hop
nhu N,N-dietyl anilin, lutidin, hodc pyridin. Cac diéu kién dugc wu tién khac lién quan
dén viéc stt dung chit phan Gng Vislmeier 1am tic nhén clo héa. Ciing c6 thé duoc tao
ra tai chd bang cach cho oxalyl clorua phan tng v6i DMF. Su clo hoéa c6 thé duge thuc
hién vi du trong axetonitril, DCM hogc AcOEt, tdt hon 14 trong DCM. Séan phém tho

¢6 thé duoc dua vao trong budc tiép theo.

¢) Viéc thay thé 4i nhan cta clorua IX bing amin thich hop c6 thé duoc thuc hién khi
¢6 mit hodc khong cé mit cia bazo (DIPEA, NEt; va bazo twong tu) va dung mdi

(DCM, dioxan, DMF va dung mdi tuong tu dé tao ra triazolopyrimidin X.

d) Viéc thay thé 4i nhan cta triazolopyrimidin X bing amin thich hop, sulfua hodc
ruou co thé dugc thuc hién khi ¢6 méat hodc khdng cb mat cta bazo (DBU, DIPEA,
NaH, Cs2CO3 va bazo tuong ty) va dung moi (DCM, THF, dioxan, DMF va dung moi

tuong tw dé tao ra triazolopyrimidin L

Cac dn xudt ndy c6 thé 1a cac hop chét cudi ciing, tuy nhién t5t hon 1a khi RI-A
1a nhém benzyl dugc thé nhu p-metoxy benzyl, cic nhém nay c6 thé dugc phan tach
bang TFA, CAN, hydro héa va chét twong tu d tao ra cac dan xuét, trong d6 RI-A da
duoc thay thé bang H. Nhom benzyl ciing c6 thé dugc phan tach trong céc didu kién

hydro phan chuan vi du khi c6 mat cia cac axit.

Céc din xuét triazol trong d6 R!-A di dugc thay thé bang H dugc phan tmg mot
cach d& dang véi halogenua (hodc sulfonat) khi co6 mat cta bazo thich hgp nhu
DIPEA, DBU, K»CO; hogc Cs2COs trong dung modi nhu DMF, dioxan hodc toluen,
ho#c theo cach khac béng rugu trong diéu kién phan tmg Mitsunobu béng cach st
dung diazodicacboxylat thich hop (DEAD, DIAD va chét tuong tu) va phosphin nhu
PBus hoic PPhs trong dung méi thich hgp nhu THF, DCM, toluen dé tao ra céc dén

xuét triazolopyrimidin cudi cung c6 cong thirc I.
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Céc hop chét c6 cong thic L, trong d6 R? 1a nhom chira luu huynh nhu dugc xac
dinh & trén (vi du sulfanyl) co6 thé duoc oxy hoa mét cach d& dang biang m-CPBA dé

tao ra sulfon c6 cong thic L.

Sang ché con d& cép dén quy trinh diéu ché hop chét c6 cong thue (I), quy trinh

ndy bao gdbm mot trong céac bude sau:

(2) phan ung cua hgop chét c6 cong thuc (Al):

R1
\\ R2

\\N =~ _N
Cl (AD)
khi ¢6 mit ctia hop chat c6 cong thirc (A2):
N
CA(CHZ)n
R @)

trong d6 R 1a isopropyl, xycloalkyl hodc alkenyl va R!, R3, R* va n 1a nhu duoc

x4c dinh & trén;

(b) phan tng ctia hop chét co cong thuc (B):

H 2
N N R
o’
N Y
\N \ N
N
< (CH2)n
3
4 'R
R (B)
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khi c¢6 mit cia RICH2X, trong d6 X 1a halogen, nhém hydroxyl hodc sulfonat,
trong d6 R2 14 isopropyl, xycloalkyl hodc alkenyl va trong d6 R3 dnR*vanla

nhu dugce x4c dinh & trén; hodc

(¢) phan tng cta hop chét c6 cong thirc (C):

N N Cl
/ o’
W\ \\INr

N

< N (CH2)n
3
4
R R ©

khi c6 mit coa R2-H, trong d6 R? 1a piperidinyl, alkylamino, azetidinyl,
pyrolidinyl, xycloalkylamino, alkyloxetanylamino, morpholinyl,
(xycloalkyl)(alkyl)amino, haloalkyloxy, alkoxy, xycloalkylalkoxy, xycloalkyloxy,
oxetanyloxy, alkyloxetanylalkyloxy, alkynyloxy, alkoxyalkoxy, hydroxyalkyloxy,
alkylsulfanyl, haloalkylsulfanyl, alkylsulfonyl, hydroxyalkylsulfanyl,
hydroxyalkylsulfonyl hogc alkoxyalkylsulfonyl va trong d6 R!, R3, R* va n la nhu

duoc xac dinh & trén.

Buée (a) tt hon 1a dugc thuc hién khi c6 mit cta bazo thich hop nhu
trietylamin, DIPEA hodc DBU.

Buéce (a) tbt hon 1a duoc thuc hién trong dung mdi thich hop nhu axetonitril,

metanol, toluen hodc DMF.

Budce (b) t5t hon 1a duoc thuc hién khi c6 mét cua bazo thich hop nhu DIPEA,
DBU, K2COs3 hodc Cs2CO:s.

Budce (b) t6t hon 1a dugc thuc hién trong dung moi nhu DMF, dioxan hodc

toluen.

Khi X 1a nhém hydroxyl, buéde (b) ¢ thé duoc thuc hién trong céc diéu kién
phan ung Mitsunobu bing cach st dung diazodicacboxylat thich hop (vi du DEAD,
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DIAD) va phosphin nhu PBus hoic PPhs. Phan tng nay c6 thé dugc thyc hién trong
dung mdi thich hgp nhu THF, DCM hodc toluen.

Budéce (¢) co thé duoc thuc hién khi c6 mit hodc khong c6 mit clia bazo (vi du
DBU, DIPEA, NaH hogc Cs2COs3).

Budce (c) co thé duoc thuc hién khi c6 mit ctia dung mdi (DCM, THF, dioxan,
DMF).

Theo mdt phuong 4n khac, sang ché d& xuét duoc phim hodc thudc chira hop
chit theo sang ché va chit mang khong co tic dung diéu tri bénh, chat pha lodng hodc
t4 dugc, cling nhu phuong phép str dung cac hop chét theo sang ché d& bao ché duoc
phém va thudc nay. Trong mét vi dy, hop chét c6 cong thue (I) co thé dugc phdi tron
bing céach tron & nhiét d6 moi trudng & do pH thich hop, va ¢ do tinh khiét mong
mudn, véi chit mang chip nhan dugc v& mit sinh 1y, tic 13, cac chit mang ma khong
doc dbi véi dbi tuong nhan & cac liéu lugng va céc ndng d6 duogc dung ¢ dang ding y
ly. B pH cua ché pham chu yéu phu thudc vao viée st dung cu thé va nong do cua
hop chét, nhung t6t hon 12 nim trong khoang bat ky trong khoang tlr khoang 3 dén 8.
Theo mdt phuong an, hop chét c6 cong thuc (1) duoc didu ché trong chit dém axetat, &
d6 pH=5. Theo phuong 4n khéc nita, cac hop chét c6 cong thic (I) 1a vo tring. Hop
chét ndy c6 thé duoc bao quén, vi du, dudi dang hop phan rén hoge v6 dinh hinh, dudi

dang ché phém dugc 1am kho lanh hodc dudi dang dung dich chira nudc.

Duogc phém duoc bao ché, dinh liéu, va dugc dung theo céch thich hop v6i thuc
hanh thudc t6t. Cac yéu t& cn can nhic trong ngit canh nay bao gdm rdi loan cy thé
cAn dugc diéu tri, dong vat c6 vi cu thé cin diéu tri, tinh trang bénh ly lam sang cua
timg bénh nhén, nguyén nhén gy rbi loan, vi tri phan phéi thudc, phwong phéap dung,

lich diing, va céc yeu to khac da biét doi voi bac s.

Céc hop chit theo sang ché c6 thé duoc dung qua duong dung thich hop bat ky,
bao gém duong miéng, khu tri (bao gdm trong miéng va dudi ludi), tryc trang, &m
dao, qua da, ngoai dudng tiéu hoa, dudi da, trong bung, trong phdi, trong da, trong tiy
mac va ngoai mang cung va trong mii, va, néu mudn dé dung khu tra, dung tai vi tri
thuong ton. Viéc truyén ngoai duong tiéu héa bao gdm ding trong co, trong tinh

mach, trong dong mach, trong bung, hodc dudi da.
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Céc hop chét theo séng ché c6 thé dugc ding & dang thuan loi bét ky, vi du, vién
nén, bdt, vién nang, dung dich, chit 1am phén tan, huyén phu, siro, thudc xit, thube
dan, gel, nhil twong, cao dén, v.v.. Cac ché phAm nay c6 thé chira cac thanh phan thong
thudng trong ché phdm duoc, vi du, cic chét pha lodng, cac chit mang, céc chét bién

d6i do pH, céc chét tao ngot, chét tao khdi, va cac chét hoat tinh khéac.

Ché pham thuong dugce didu ché bing cach tron hop chit theo sang ché va chét
mang hogc t4 dugc. Cac chit mang va ta dugc thich hop di duoc biét 15 dbi véi ngudi
¢6 hidu biét trung binh vé linh vuc twong tng va dugc md ta chi tiét trong tai liéu, vi
du, Ansel, Howard C., et al., Ansel’s Pharmaceutical Dosage Forms and Drug
Delivery Systems. Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro,
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. Cac ché phdm nay
cling ¢6 thé bao gdm mot hogc nhiu chit dém, chét lam 6n dinh, chat hoat dong bé
mit, chit tao 4m, chét lam tron, chét nhil hda, chét tao huyén phu, chét bao quan, chét
chéng oxi héa, chét lam mo, chét gay truot, chét trg xir 1y, céac chét mau, cac chat tao
ngot, chét tao huong thom, chét tao mui, cac chét pha lodng va cac chét phu gia da biét
khac tao ra thubc c6 vé ngoai d& nhin (tic 14, hop chét theo sing ché hoic duogc pham

chira n6) hoac chit hd trg trong viéc bao ché duogc phém (tac 1a, thudce).
Cu thé, sang ché nay con da cap dén:

Hop chét c¢6 cong thuc (I) duoc dung dé diéu tri hodc phong nglra chimg dau,
chung vita xo dong mach, thoai hoa diém vang lién quan dén tudi tac, bénh vOng mac
d4i thao dudng, bénh glocdm, bénh dai thao dudng, bénh viém, bénh viém rudt, tdn
thuong do thiu mau cuc bo-tai tudi mau, suy gan cép tinh, xo hoa gan, xo hoa phéi,
x0 héa than, xo héa toan thén, thai bd manh ghép cép tinh, bénh than thai ghép man
tinh, bénh than d4i thdo dudng, bénh tiéu can than, bénh co tim, suy tim, thiéu méu cuc
bd co tim, nhdi méu co tim, xo hda toan than, tdn thuong do nhiét, bong, seo phi dai, u
sii, sét viém loi, xo gan hodic khéi u, didu hoa khdi xuong, thodi héa thn kinh, dot

quy, con thi€u mau ndo thoéng qua hodc viém mang mach nho.
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Cuy thé, sang ché dé cap dén hop chét c6 cong thirc (I) dé didu tri hoic phong
ngira chimg thiéu méu cuc bo, tdn thuong tai twdi méau, xo hoéa gan hodc xo hoa than,

cu thé 13 chimg thi¢u méu cuc bd hodc ton thuong tai tudi mau.

Sang ché bay gity s& duge minh hoa bing céc vi du ma khong dugce dy dinh dé

gi¢i han pham vi cua séng ché.
Vi du thye hién sang ché
Vi du 1 (so sanh)

3-[(2-clophenyl)metyl]-5 -Xyclobuty1-7-(3,3—diﬂopyr01idin—1-y1)triazolo[4,5-d]
pyrimidin

a) 5-amino-1-(2-clobenzyl)-1H-1 ,2,3-triazol-4-carboxamit

Cl

O

N__NH2
N
T s

[¢]

Hdn hop ctia 1-(bromometyl)-2-clobenzen (5 g, 24,3 mmol) va natri azit (2,37 g, 36,5
mmol) trong axetonitril (48,7 mL) dugc hdi luu trong 3 gid trong moi truong Na. Sau
d6, hén hop nay dugc loc va duge cd trong chan khong. Phan cin duoc pha lodng
trong DCM, duogc rua bang H,O va nude mudi, duge lam kho bang NaxSO4 va dugce
c6 trong chan khong dé tao ra hop chét 1-(azidometyl)-2-clobenzen thé. Phén cin dugc
st dung trong phan ung tiép theo ma khong cin tinh ché thém. Hon hop ciia phan 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) duoc hdi luu trong 3 gid trong moi truong No. Hon hop nay
duoge cd trong chan khong, dugc pha lodng bang dung dich AcOH 4M chtra nudc va
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duoge loc. Phén cin nay duge rua bang H20 va dugc 1am kho trong chén khong dé tao
ra hop chit & d& muc dudi dang chat rén mau cam nhat (5,10 g, 94% trong 2 budc).
MS(m/e): 252,1 (MH").

b) 1-[(2-clophenyl)metyl]-5-(xyclobutancarbonylamino)triazo1—4-carboxamit

Hén hop cua 5-amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-carboxamit (1,1 g, tho) va
xyclobutancarbonyl clorua (777 mg, 748 pl, 6,56 mmol) trong pyridin (30 mL) dugc
gia nhiét dén 80°C trong 5 giv. Sau khi d& nguoi xubng nhiét do trong phong, HCI (50
mL, 1M) dugc bd sung cén than va hdn hop nay duoc chiét bang etyl axetat (3 x 100
mL). Céc 16p hitu co duge két hop duge 1am khod bang MgS0s, dugc loc va dugce bay
hoi dén kho. Phan cin dugc st dung trong budc ké tiép ma khong cAn tinh ché thém.
MS(m/e): 333,7 (MH").

c) 3-[(2-clophenyl)metyl]-5-xyclobutyl-6H—triazolo[4,5-d]pyrimidin—7-on

Hén hop cua 1-[(2-clophenyl)mety1]-5-(xyclobutancarbonylamino)triazol-4-
carboxamit (1,37 g, thd) va KHCO; (2,96 g, 29,6 mmol) trong nude (60 mL) dugc gia
nhiét dén nhiét do hdi luu qua dém. Sau khi dé ngudi xubng nhiét do trong phong,
dung dich nuéc NaHCOs (50 mL, IN) duoc bo sung vao va hdn hop nay dugc chiét
bing TBME (3 x 125 mL). Céc 16p hitu co duge két hop duge 1am kho béng MgSOs4
va duoc bay hoi dén kho. Phin cin cho qua tinh ché bang HPLC diéu ché trén pha
d4o, rira giai bing gradien dugc tao thanh tlr axetonitril, nude va NEt3. Sau khi bay hoi
cé4c phén doan chira san pham, 182 mg (14%) hop chit & & muc dugc phan tach dudi
dang chit rin mau trdng. MS(m/e): 357,2 (MH").
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d) 3-[(2-clophenyl)metyl]-5 -xyclobutyl-7-(3,3-diﬂ0pyrolidin—l-yl)triazolo [4,5-d]
pyrimidin

Ho6n hop cua 3-[(2-c10phenyl)mety1]-5-xyclobutyl—6H-triazolo[4,5-d]pyrimidin—7-on
(185 mg, 0,586 mmol), POCl3 (2,7 g, 17,6 mmol) va N,N-dietylanilin (0,21 g, 1,41
mmol) & 0°C dugc gia nhiét dén 120°C trong 4 gio. Hon hop ndy duogc lam bay hoi,
phan cn dugc rét vao da/nude (100 mL) va duoge chiét bang DCM (2 x 200 mL). Cac
16p hitu co duge két hop duge lam kho bang MgSO4 va duge lam bay hoi. Phan cin
dugc hip phu trong axetonitril (10 mL) va 3,3-diflopyrolidin hydroclorua (295 mg,
2,05 mmol) va DIPEA (379 mg, 2,93 mmol) dugc bd sung vao va hén hop nay duoc
khudy trong 2 ngay & nhiét do trong phong. Sau khi bay hoi hdn hop, phan cin cho qua
tinh ché bang HPLC diéu ché trén pha déo, rira giai bang gradien dugc tao thanh tur
axetonitril, nuéc va NEt;. Sau khi bay hoi cac phan doan chira san phim, 50 mg (21%)
hop chét & d myc dugc phén tich dudi dang chit rin mau vang nhat. MS(m/e): 405,2
(MHY").

Vi du 2 (so sanh)

5-Xyclopropyl-7-(3,3-diflopyrolidin-1-yI)-3- [(4-metoxyphenyl)metyl]triazolo[4,5-d]
pyrimidin

o—

Hdn hop ctia 1-(clometyl)-4-metoxybenzen (20 g, 128 mmol) va natri azit (12,5g,

192 mmol) trong axetonitril (250 mL) dugc hdi luu trong 5 gid trong mdi trudng No.
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H3n hop nay duge loc va dugc cd trong chan khong. Phan cin nay dugc pha loing
bing DCM, dugc rira bing H>O va nuée mudi, duge lam khd bang NaxSO4 va dugce ¢d
trong chan khong d8 tao ra hop chat 1-(azidometyl)-4-metoxybenzen tho. Phén cin

duoc st dung trong phan tng tiép theo ma khong cAn tinh ché thém.

Hon hop cla phan cin thd & trén, 2-xyanoaxetamit (10,8 g, 128 mmol) va natri
etanolat (8,71 g, 128 mmol) trong etanol (250 mL) dugc hdi luu trong 21 gid trong
mdi trudong Na. Hon hop nay duoc cd trong chén khong, dugc pha lodng bing dung
dich nuéc AcOH 4M va duoc loc. Phén cin nay dugc rira bang H,0 va dugce lam khd
trong chan khong d8 tao ra 5-amino-1-(4-metoxybenzyl)-1H-1,2,3-triazol-4-
carboxamit dudi dang chét rin mau cam nhat (26,5 g, 84% trong 2 budc). MS(m/e):
248,1 (MH").

b) 5-(Xyclopropancarbonylamino)-1- [(4-metoxyphenyl)metyl]triazol-4-carboxamit

O\Q\\ O%
N NH
)

N

|

N NH,

[¢]

Hon hop cta 5-amino-1-(4-metoxybenzy1)-lH-l,2,3-triazol—4-carb0xamit (1 g, tho) va
xyclopropancarbonyl clorua (1,27 g, 12,1 mmol) trong pyridin (8 mL) duoc gia nhiét
dén 80°C trong 3 gid Hon hop ndy dugc lam bay hoi va metanol (8 mL) va dung dich
nuéc NaOH (1,5 mL) duoc bd sung vao va dugc gia nhi€t dén 80°C trong 1 gid. Hon
hop nay duge lam lanh va dugc 6t vao HCI chira nude (50 mL, 1M) va duge chiét
bing etyl axetat (3 x 100 mL). Céc 16p hitu co duoce két hop duogc lam khod béng
MgSOs4 va dugc bay hoi @ tao ra hop chét & ¢ muc tho, hop chét nay dugc st dung
trong budc ké tiép ma khong can tinh ché thém. MS(m/e): 316,5 (MEL).

c) 5-Xyclopropy1—3-[(4-metoxyphenyl)mety1]—6H-triazolo[4,5—d]pyrimidin-7-on

\
O\Q\\

N N\wA
N

Sy NH

le]
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Hon hop cua 5-(xyclopropancarbonylamino)-1-[(4-metoxyphenyl)metyl]triazol-4-
carboxamit (1g, tho) va KHCOs chira nude (2,36 g, 23,6 mmol) trong 46 mL nudc
dugc gia nhiét dén nhiét d6 hdi luu qua dém. Sau khi dé ngudi xubng nhiét do trong
phong, hdn hop nay duge loc va chit rin mau vang nhat duogc lam kho. Phén dich loc
duoc chiét bing DCM (3 x 125 mL) va céc 16p hitu co dugce két hop duoc lam kho
bing MgSOs va duoc 1am bay hoi. Phin cn nay duoc két hop voi chét rin mau vang
nhat d& tao ra hop chit & d& muc dudi dang chét rin mau vang nhat. MS(m/e): 298,5
(MH").

d) 5-Xyclopropyl-7-(3,3-diflopyrolidin-1-y1)-3- [(4-metoxyphenyl)metyl]triazolo [4,5-
d]pyrimidin

Hon hop cla 5-xyclopropy1—3-[(4-metoxyphenyl)metyl]-6H—triazolo[4,5-d]pyrimidin—
7-on (0,32 g, thd), POCls (4,95 g, 32,3 mmol) va N,N-dietylanilin (0,385 g, 2,58
mmol) dugc gia nhiét dén 120°C trong 4 gid. Hon hop nay dugc lam bay hot, phan cin
duge r6t vao da/nude (100 mL) va duge chiét bing DCM (2 x 200 mL). Cac 16p hitu
co duge két hop duoc lam khod bang MgSOs va duoc lam bay hoi. Phén cin duogc hép
phu trong trong axetonitril (15 mL) va 3 3-diflopyrolidin hydroclorua (847 mg, 5.9
mmol) va DIPEA (693 mg, 5,36 mmol) dugc bd sung vao va hdn hop nay duoc khudy
trong 2 ngdy & nhiét do trong phong. Sau khi bay hoi hdn hop, phan cin cho qua tinh
ché bang HPLC didu ché trén pha déo, ria gidi bing gradien duoc tao thanh tur
axetonitril, nuéc va NEt3. Sau khi bay hoi cdc phan doan chra san phim, 160 mg
(39%) hop chét & d& muc duoc phan tach dudi dang chit rin mau vang nhat. MS(m/e):
387,2 (MHY).

Vi du 3 (so sénh)

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-isopropyl-triazolo[4,5-
d]pyrimidin
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a) Amit cua axit 1-(2-clo-benzyl)-5-isobutyrylamino-1H-[1 ,2,3]triazol-4-carboxylic

Hon hop cla S-amino-1-(2-clobenzyl)—lH-l,2,3-triazol-4-carboxamit (1 g, tho) va
isobutyryl clorua (1,27 g, 12,1 mmol) trong pyridin (8 mL) dugc gia nhiét dén 80°C
trong 3 gid. Hon hop nay dugc lam bay hoi va metanol (8 mL) va dung dich nudc
NaOH (1,5 mL) dugc bd sung vao va dugc gia nhiét dén 80°C trong 1 gid. Hon hop
nay dugc lam lanh va duoc rot vao dung dich HCI chira nuéc (50 mL, 1IM) va duogc
chiét bing etyl axetat (3 x 100 mL). Céc 16p hiru co duge két hop duge lam kho bang
MgSO4 va dugce bay hoi 8 tao ra hop chét & d& muc thd dudi dang chét rin mau vang
nhat, chit nay dugc st dung trong budce ké tiép ma khong cAn tinh ché thém. MS(m/e):
322,5 (MH").

b) 3-[(2-c10pheny1)metyl]-5-isopropyl-6H—triazolo[4,5-d]pyrimidin—7—on

Cl

O

N N

N':NL(\NH
o}
Hon hop cua amit cla axit 1-(2-clo-(benzy1)-5-isobutyrylamino-1H—[1,2,3]triazol-4-
carboxylic (1,37 g, th6) va KHCOs (4,37 g, 43,6 mmol) trong nude (50 mL) duge gia
nhiét dén 120°C qua dém. Sau khi d8 nguoi xubng nhiét do trong phong, hdn hop nay
duoc loc va phﬁn cin duoc lam kho dé tao ra hop chit & dé& muc thd dudi dang bot

mau tring. MS(m/e): 304,5 (MHY).

¢) 3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-5-isopropyl-triazolo [4,5-d]
pyrimidin
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Hon hop cla 3-[(2-clophenyl)metyl]-5-isopropyl-6H-triazolo[4,5 -d]pyrimidin-7-on
(0,74 g, thd), POCl; (8,97 g, 58,5 mmol) va N,N-dietylanilin (0,698 g, 4,68 mmol)
duge gia nhiét dén 120°C trong 2 gid. Hbn hop nay duge lam bay hoi, phan cin dugc
rét vao da/nude (100 mL) va duoc chiét bing DCM (2 x 200 mL). Céc 16p hitu co
duoge két hop dugc 1am kho bang MgS04 va dugc 1am bay hoi. Phén cin duoc hap phu
trong trong axetonitril (10 mL) va 3 3-diflopyrolidin hydroclorua (1,53 g, 10,6 mmol)
va DIPEA (1,25 g, 9,68 mmol) dugc bb sung vao va hdn hop nay duge khudy trong 2
ngdy & nhiét d trong phong. Sau khi bay hoi hén hop, phan cin cho qua tinh ché bang
HPLC diéu ché trén pha dao, rira giai bang gradien dugc tao thanh tlr axetonitril, nude
va NEt. Sau khi bay hoi céc phan doan chira san pham, 154 mg (20%) hop chit & dé
muc dugc phan lap dudi dang dAu mau vang. MS(m/e): 393,2 (MH").

Vi du 4 (so sanh)

3-[(2-clophenyl)metyl]-5-xyclopropyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin
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HOon hop cia 5-xyclopropyl-7 -(3,3-diflopyrolidin-1-yl)-3-(4-metoxybenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin (vi du 2) (0,16 g, 0,41 mmol) va TFA (2 mL) dugc gia
nhiét dén 80°C trong 2 gid. Hon hop nay dugc lam bay hoi va phan cin duge rét vao
NaHCO; chira nude (20 mL, 1M) va duge chiét bang etyl axetat (3 x 20 mL). Cac 16p
hitu co dugc két hop duge 1am kho bing MgSOs, dugc loc va duge lam bay hoi 8 tao
ra hop chét & dé muc thd dudi dang chét rén mau cam, chit nay dugc st dung trong

budc ké tiép ma khong cin tinh ché thém. MS(m/e): 267,1 (MHY).

b) 3-[(2-clophenyl)metyl]-5-xyclopropyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

Hoén hop cua S-Xyclopropyl-7-(3,3-diﬂopyr01idin—1-yl)-3H—triazolo[4,5-d]pyrimidin
(55 mg, tho), 1-(bromometyl)-2-clobenzen (85 mg, 0,413 mmol) va DBU (94 mg, 0,62
mmol) trong DMF (3 mL) duoc gia nhiét dén 80°C trong 12 gi¢. Sau khi dé nguoi
xubng nhiét do trong phong, hdn hop nay dugce cho qua tinh ché bing HPLC diéu ché
trén pha dao, ria giai bing gradien dugc tao thanh tir axetonitril, nudc va NEt;. Sau
khi bay hoi céc phan doan chira san phdm, 8,1 mg (10%, 2 budc) hop chit & d& muc
dwoc phan tach dudi dang chat ran mau xanh 14 cdy dam. MS(m/e): 391,2 (MH™).

Vi du 5 (so sanh)

3-[[5-xyclopropyl-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin-3 -yl]metyl]-4-

metyl-1,2,5-oxadiazol

Tuong tu v6i quy trinh dugc mo ta dé tong hop hop chit 3-[(2-clophenyl)metyl]-5-
xyclopropyl-7—(3,3-diﬂopyrolidin—1-yl)triazolo[4,5-d]pyrimidin (vi du 4), hop chét &
# muc dugc ditu ché tr S-xyclopropyl-7-(3,3-diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin va 3-(bromometyl)-4-metyl-1,2,5-oxadiazol dudi dang
chét rin mau nau nhat. MS(m/e): 363,2 (MH").
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Vi du 6 (so sanh)

(35)-1-[3-[(2-clophenyl)metyl]-5-prop-1-en-2-yltriazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

on

Hon hop ctia 5-amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-carboxamit (3 g, 11,9 mmol)
va 1-clo-2-metyl-1-oxopropan-2-yl axetat (5,89 g, 35,8 mmol) trong pyridin (20 mL)
dugc gia nhiét dén 80°C va duoc khuéy trong 3 gio. Sau khi d& ngudi Xuéng nhiét d6
trong phong, hdn hop nay dugc lam bay hoi va dugc rét vao HCI chira nuéc (50 mL,
1M) va dugc chiét bing etyl axetat (3 x 100 mL). Céc 16p hitu co duge két hop dugc
lam kho bing MgS0s, dugc loc va dugc lam bay hoi. KHCOs (9,79 g, 97,8 mmol) va
nude (150 mL) dugce bd sung vao va hdn hgp ndy dugc gia nhiét dén 120°C trong 24
gio. Sau khi d8 ngudi xudng nhiét d¢ trong phong, hdn hop nay dugc chiét bang DCM
(2 x 200 mL). Céc 16p hitu co duge két hop duge 1am kho bang MgS0s, dugc loc va
dwoc 1am bay hoi dé tao ra 1,4 g (4,47 mmol, 37%) hop chét & d& muc dudi dang dau
mau vang. MS(m/e): 361,2 (MHY).

b) (3 S)-1-[3-[(2-clophenyl)metyl]-5-prop—1-en—2-y1triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

Hon hop cua 3-[(2-clopheny1)metyl]-5-(1-hydroxy—1-metyl-etyl)—6H—triazolo[4,5—
dJpyrimidin-7-on (1,18 g, 3,7 mmol) va NaH (193 mg, huyén phu trong dau, 4,82
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mmol) va (bromometyl)benzen (951 mg, 5,56 mmol) trong DMF (20 mL) & 0°C duoc
khudy dén nhiét d trong phong va duoc tiép tuc trong 4 gid. Hobn hop nay duge rét
vao HCI chira nuée (20 mL, 1M) va duge chiét bing DCM (3 x 100 mL). Céc 16p hiu
co duge két hop duogc 1am kho bang MgSOs, duge loc va duge lam bay hoi. POCl3
(28,2 g, 184 mmol) va N,N-dietylamin (1,32 g, 8,83 mmol) dugc bd sung vao & 0°C va
hdn hop nay duoc gia nhiét dén 120°C trong 4 git. Hon hop nay dugc lam bay hoi va
duge r6t vao da / nuée (100 mL) va duge chiét bing DCM (2 x 200 mL). Céc 16p hiru
co duoc két hop dugc lam khd bing MgS0s, dugc loc va duge lam bay hoi dé tao ra
2,5 g hop chit trung gian dugc clo hoa thé. 205 mg hop chit trung gian tho dugc hoa
tan trong axetonitril (5 mL) va DIPEA (148 mg, 1,15 mmol) va (S)-pyrolidin-3-ol
(37,5 mg, 0,43 mmol) dugc bd sung vao va hdn hop nay dugc khudy & nhiét 4o trong
phong trong 6 gio. Hon hop nay duge cho qua tinh ché bing HPLC diéu ché trén pha
dao, rira giai béng gradien duoc tao thanh tur axetonitril, nudc va NEts. Sau khi bay hoi
cac phan doan chira san phim, 20 mg (0,054 mmol) hop chit & d& muc duoc phén tach
dudi dang chit rin mau xanh 14 cdy nhat. MS(m/e): 371,2 (MHY).

Vi du 7 (so sanh)

3-[(2-clophenyl)metyl]-5,7-di(piperidin-1 -yD)triazolo[4,5-d]pyrimidin

Cl

O

a) 3-[(2-clophenyl)metyl]-4H—triazolo[4,5-d]pyrimidin—5,7-dion

H6n hop cua 5-amino-1-(2-clobenzy1)-1H-1,2,3-triazol-4-carboxamit 8 g 254
mmol), natri etoxit (4,5 g, 66,1 mmol) va dietyl cacbonat (4,51 g, 38,1 mmol) trong
etanol (60 mL) dugc gia nhiét dén nhiét do hoi luu qua dém. Sau khi d8 nguodi xudng
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nhiét d6 trong phong, hdn hop nay duoc loc va chét két tha duoc loc ra, duoc rira bang
etanol va duoc 1am kho dé tao ra 10 g (25,2 mmol, 99%) hop chit & d& myc duéi dang
chét rén mau tring. MS(m/e): 278,0 (MH").

b) 3-[(2-clophenyl)metyl]-5,7-di(piperidin-1 -yl)triazolo[4,5-d]pyrimidin

Hon hop ctia 3-[(2-clophenyl)metyl]-4H—triazolo[4,5-d]pyrimidin—5,7-dion (146 mg,
0,368 mmol), POCIz (1,98 g, 13 mmol) va N,N-dietylanilin (110 mg, 0,736 mmol)
duoc gia nhiét dén 120°C trong 3 gi¢. Sau khi dé ngudi xuéng nhiét d6 trong phong,
hdn hop nay duge rét vao da/ nude (25 mL) va duoc chiét bang etyl axetat (2 x 25
mL). Céc 16p hitu co duge két hop duge bay hoi d tao ra hop chat 5,7-diclo-3-[(2-
clophenyl)metyl]triazolo[4,5-d]pyrimidin thd, hop chit nay duge stt dung trong budc
ké tiép ma khong cén tinh ché thém.

Hon hgp cta hop chit 5,7-diclo-3-[(2-clophenyl)metyl]triazolo[4,5-d]pyrimidin thd
(86 mg) va piperidin (186 mg, 2,19 mmol) trong clorofom (1 mL) duoc khudy & nhiét
dd trong phong trong 1 gio. Ho6n hop nay duogc cho qua tinh ché bang HPLC didu ché
trén pha déo, rua giai bing gradien dugc tao thanh tir axetonitril, nuwdc va NEft;. Sau
khi bay hoi cac phin doan chtta san phm, 27 mg (0,065 mmol) hop chét & dé muc
dugc phén tach dudi dang chét rén mau tring. MS(m/e): 412,2 (MH").

Vidu 8

3—[(2-clopheny1)mety1]-7-(3,3-diﬂopyrolidin—1-y1)-N—ety1triazolo [4,5-d]pyrimidin-5-

amin

a) 5-Clo-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin
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Hon hop cla 5,7-diclo-3-[(2-clophenyl)metyl]triazolo[4,5-d]pyrimidin (1,7 g, 5,4
mmol), DIPEA (3,49 g, 27 mmol) va 3,3-diflopyrolidin hydroclorua (1,09 g, 7,57
mmol) trong DCM (0,4 mL) duoc khudy & 0°C trong 3 gio. Isolute duge bb sung vao
va hén hop duge hip phu duge cho qua tinh ché bing séc ky cdt nhanh trén silic oxit,
rira giai bang gradien dugc tao thanh tir etyl axetat va heptan d tao ra, sau khi bay hoi
cic phan doan chira san phim, 421 mg (1,09 mmol, 20%) hop chit & d& muc dudi
dang diu mau vang. MS(m/e): 385,1 (MHY).

b) 3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-N-etyltriazolo[4,5-d]pyrimidin-5-

amin

Hon hop cla 5-010-3-[(2-clophenyl)metyl]-7-(3,3-diﬂopyr01idin-1-yl)triazolo[4,5-
d]pyrimidin (27 mg, 0,07 mmol), DIPEA (90 mg, 0,7 mmol) va etylamin (16 mg, 0,35
mmol) trong DMF (1 mL) duoc khudy & 110°C qua dém va duoc bay hoi dén kho.
Phan cén cho qua tinh ché bing HPLC didu ché trén pha dao, rua giai bang gradien
duoc tao thanh tir axetonitril, nudce va axit formic. Sau khi bay hoi cac phan doan chira
san pham, 13,8 mg (50%) hop chat & d& muc duge phén tach. MS(m/e): 394.2 (MH").

Vi du 9 (so sanh)

5-(Azetidin-1-yl)-3- [(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

-38-



36298

Tuong tu vGi quy trinh dugc mo ta d8 tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diflopyrolidin-1-yl)-N-etyltriazolo [4,5-d]pyrimidin-5-amin (vi du 8), hop chét &
d muc duoc diéu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin va azetidin. MS(m/e): 406,2 (MH").

Vi du 10 (so sanh)

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -pyrolidin-1-yltriazolo[4,5-
d]pyrimidin

Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chét &
@ muc dugc diéu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin va pyrolidin. MS(m/e): 420,3 (MH").

Vidu 11

3-[(2-clophenyl)metyl]-N-xyclobutyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin-5-amin

Twong tu véi quy trinh duge md ta d& tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chét &
4 muc duoc didu ché ti 5-clo-3-[(2-clophenyl)metyl]-7-(3.3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va xyclobutylamin. MS(m/e): 420,3 (MH").
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Vidu 12

N-tert-buty1-3-[(2-clophenyl)metyl]-7-(3,3-diﬂopyrolidin-1-yl)triazolo [4,5-
d]pyrimidin-5-amin

Cl

Tuwong tw v6i quy trinh dugc mo ta dé toéng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrirnidin—5-amin (vi du 8), hop chit &
& muc dugc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2-metylpropan-2-amin. MS(m/e): 422,3 (MH").

Vidu 13

3-[(2-clophenyl)metyl] -7-(3,3-diflopyrolidin-1-yl)-N-(3 -metyloxetan-3-yl)triazolo[4,5-
d]pyrimidin-5-amin

Tuong tur v6i quy trinh duge mo ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3—diﬂopyrolidin-1—yl)-N—etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chat &
4 muc duoc didu ché tr 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 3-metyloxetan-3-amin. MS(m/e): 436,3 (MH).

Vi du 14 (so sénh)

4-[3-[(2-c10pheny1)metyl]-7—(3,3-diﬂ0pyrolidin-1-y1)triazolo [4,5-d]pyrimidin-3-
ylJmorpholin
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Tuong tu v6i quy trinh dugc md ta @ tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-N—etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chéit &
@ muc duge didu ché tir S5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin va morpholin. MS(m/e): 43 6,3 (MH").

Vidu 15

N-tert-butyl-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-N-metyltriazolo[4,5-
d]pyrimidin-5-amin

Cl

N N N
lien
‘N /N

N

oF

F

Tuong tu véi quy trinh dwogc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chét &
@@ muc dugc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va tert-butyl-metyl-amin. MS(m/e): 436,3 (MH").

Vidu 16

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-N-(2,2-dimetylpropyl) triazolo[4,5-
d]pyrimidin-5-amin
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Tuong tw v6i quy trinh dugc mo ta d& tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diflopyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chét &
d& muc dugc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2,2-dimetylpropan-1-amin. MS(m/e): 436,3 (MH").

Viduy 17

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-N-(oxetan-3-yl)triazolo[4,5-
d]pyrimidin-5-amin

SR

N_ _NH

Tuong tu véi quy trinh duge md ta d& téng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)—N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chét &
@ muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va oxetan-3 -amin hydroclorua. MS(m/e): 422,2 (MH").

Vidu 18

3-[(2-clophenyl)metyl]-N-xyclobutyl-7-(3.3 -diflopyrolidin-1-yl)-N-metyltriazolo[4,5-
d]pyrimidin-5-amin

Tuong tw v6i quy trinh duge md ta d& tong hop hop chat 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-N-etyltriazolo[4,5-d]pyrimidin;5-amin (vi du 8), hop chit &
4 muc dugc didu ché tur 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va N-metylxyclobutanamin hydroclorua. MS(m/e): 434,3
(MHY).
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Viduy 19

@3 S)-1—[5-(tert-butylamino)-3-[(4-metoxyphenyl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

Hon hop cla 5-amino-1-(4-metoxybenzyl)-1H-1,2,3-triazol-4-carboxamit (7,6 g, 30,7
mmol), natri etoxit (3,76 g, 55,3 mmol) va dietyl cacbonat (4,72 g, 39,9 mmol) trong
etanol (97,1 mL) dugc gia nhiét dén nhiét do hdi luu qua dém. Sau khi dé nguoi xuéng
nhiét do trong phong, hdn hop ndy duoc loc va chit két tia duoc rira bing etanol sau
Khi 1am kho dé tao ra 8,54 g (51%) hop chat & d& muyc dudi dang chét rin mau tréng.
MS(m/e): 272,0 (MH).

b) (3S)-1-[5-Clo-3- [(4-metoxyphenyl)metyl]triazolo[4,5-d] pyrimidin-7-yl]pyrolidin-3-

ol

Hon hop cua 3-[(4-metoxypheny1)metyl]-4H—triazolo[4,5-d]pyrimidin-5,7-dion (5.2 g,
9,52 mmol), POCl3 (73 g, 476 mmol) va N.N-dietylamin (2,56 g, 1,7 mmol) dugc gia
nhiét dén 120°C trong 4 gio. Hdn hop nay dugc lam bay hoi va phan cin dugce rot vao
d4/ nu6e (100 mL) va duge chiét bing DCM (2 x 600 mL). Céc 16p hiru co duge két
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hop duge lam kho b%mg MgSOs, dugc loc va duoc lam bay hoi dé tao ra hop chét 5,7-
diclo-3-[(4-metoxyphenyl)metyl]triazolo[4,5-d|pyrimidin tho, hop chit nay duoc su

dung trong budc ké tiép ma khong cAn tinh ché thém.

Hbn hop cua hop chét 5,7-diclo-3-[(4-metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin
tho (2,95 g), DIPEA (9,83 g, 76,1 mmol) va (S)-pyrolidin-3-ol (1,82 g, 20,9 mmol)
trong DCM (150 mL) duoc khudy & nhiét d§ trong phong trong 30 phut. Hdn hop nay
duoe rét vao nude (150 mL) va duge chiét bing DCM (2 x 125 mL). Céc 16p hitu co
duge két hop duoc 1am khd bang MgS0s, duge loc va duoc lam bay hoi dé tao ra hop
chit & d& muc thd dudi dang bot mau nau dam, hop chét nay dugc st dung trong budce
ké tiép ma khong cin tinh ché thém. MS(m/e): 361,3 (MH).

c) (3 S)-1-[5-(tert-buty1amino)-3-[(4-met0xypheny1)mety1]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

Tuong tu vo6i quy trinh dugec mo ta d& tbng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chét &
@ muc dugc didu ché tr (3S)-1-[5-clo-3-[(4-metoxyphenyhmetyl]triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol va 2-metylpropan-2-amin. MS(m/e): 398,5 (MH").

Vidu 20

N-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3- [(4-metoxyphenyl)metyl]triazolo [4,5-
d]pyrimidin-5-amin

a) 5-Clo-7-(3,3-diflopyrolidin-1-y1)-3- [(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin



Tuong tw v&i quy trinh duoc mé ta d& téng hop hop chat (3S)-1-[5-clo-3-[(4-
metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin—7-yl]pyrolidin—3-01 (vi du 19, budc b),
hop chit & d& muc duge diéu ché tr hop chit  5,7-diclo-3-[(4-
metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin thd va 3,3-diflopyrolidin hydroclorua
duéi dang chét rén mau nau nhat. MS(m/e): 381,3 (MH).

b) N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3- [(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin-5-amin

Tuong tu v6i quy trinh dugc mo ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3—diﬂ0pyrolidin—1-yl)-N-etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chét &
# muc duge didu ché tr  5-clo-7-(3,3-diflopyrolidin-1-yl)-3-[(4-
metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin va tert-butylamin dudi dang bot mau
vang nhat. MS(m/e): 418,5 (MH").

Vidu21

N-[(3 S)—l-[5-(tert-butylamino)-3-[(4-metoxyphenyl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit

a) N-[(3 S)—1-[5-Clo-3-[(4-metoxyphenyl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit
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Tuong tu v6i quy trinh duge mo ta d& tong hop hop chét (3S)-1-[5-clo-3-[(4-
metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin—7-yl]pyrolidin-3-ol (vi du 19, budc b),
hop chit & d& muc duge didu ché tir hop chit 5,7-diclo-3-[(4-
metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin thd va (S)-N-(pyrolidin-3-yl)axetamit
dusi dang chét rin mau nau nhat. MS(m/e): 402,4 (MH).

b) N-[(3S)-1-[5-(tert-butylamino)-3- [(4-metoxyphenyl)metyl]triazolo[4,5 -d]pyrimidin-
7-yl]pyrolidin-3-yl]axetamit

Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-N-etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chét &
& muc duoc didu ché tir N-[(38)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit va tert-butylamin dud6i dang bot mau vang
nhat. MS(m/e): 439,5 (MHY).

Vidu22

N-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3 -[[2-(triflometyl)phenyl]metyl] triazolo [4,5-
d]pyrimidin-5-amin

a) N-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)-3H-triazolo[4,5-d]pyrimidin-5 -amin
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N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3- [(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin-5-amin (vi du 20) dugc hydro héa trén Pd/C trong metanol dé tao ra hop
chét & d& muc, hop chit nay dugc st dung trong bude ké tiép ma khong cAn tinh ché

thém.

b) N-tert-butyl-7-(3,3-diflopyrolidin-1 -y1)-3-[[2-(triflometyl)phenyl metyl]
triazolo[4,5-d]pyrimidin-5-amin

Hén hop cua N-tert-butyl-7-(3,3-diﬂ0pyrolidin—1-yl)-3H—triazolo[4,5—d]pyrimidin—5-
amin (25 mg, 0,08 mmol), NEt3 (14,6 mg, 0,144 mmol) va 1-(bromometyl)-2-
(triflometyl)benzen (26,8 mg, 0,112 mmol) trong 2 mL DMF duoc khudy & nhiét do
trong phong trong 5 gid. Hon hop nay duge cho qua tinh ché bing HPLC diéu ché trén
pha dao, rtra giai bing gradien dugc tao thanh tir axetonitril, nuée va NEt3. Sau khi bay
hoi cac phan doan chuira san phém, 5,2 mg (14%) hop chét & dé& muc dugc phan tach.

MS(m/e): 456,4 (MH"),
Vi du 23

N-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-[(2 -metylsulfonylphenyl)metyl] triazolo[4,5-
d]pyrimidin-5-amin

Twong tu véi quy trinh duge mé ti de téng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-y1)-3-[[2-(triﬂ0metyl)phenyl]metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc duoc dieu ché tir N-tert-butyl-7-(3,3-diflopyrolidin-1-
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yl)-3H-triazolo[4,5-d]pyrimidin-5-amin va 1-(bromometyl)-2-(metylsulfonyl)benzen.
MS(m/e): 466,4 (MH).

Vidu 24

N-tert-butyl-3-[(3-clopyridin-2-yl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin-5-amin

Tuong ty véi quy trinh duge mé ta dé téng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chét & d& muc dugc diéu ché tir N-tert-butyl-7-(3,3-diflopyrolidin-1-
y1)-3H-triazolo[4,5-d]pyrimidin-5-amin va 3-clo-2-(clometyl)pyridin. MS(m/e): 423,3
(MHY).

Vidu 25

N-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-[(1 -metyltetrazol-5-yl)metyl]triazolo[4,5-
d]pyrimidin-5-amin

I(II\/>\\
N" N N NH
N | Y
N~

Tuong tw v6i quy trinh dugc mé ta dé tdng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chat & d& muc duoc diéu ché tir N-tert-butyl-7-(3,3-diflopyrolidin-1-
yl)-3H-triazolo[4,5-d]pyrimidin-5-amin va 5-(clometyl)-1-metyl-1H-tetrazol.
MS(m/e): 394,4 (MH").
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Vidu26

N-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[(4-metyl-1,2,5 -oxadiazol-3-yl)metyl]
triazolo[4,5-d]pyrimidin-5-amin

Tuong tw v6i quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl Jmetyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc duge diéu ché tir N-tert-butyl-7-(3,3-diflopyrolidin-1-
yl)-3H-triazolo[4,5-d]pyrimidin-5-amin  va 3-(bromometyl)-4-metyl-1,2,5-oxadiazol.
MS(m/e): 394,4 (MH).

Vidu 27

N-[(3S)-1-[5-(tert-butylamino)-3-[(3 -clopyridin-2-yl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit

a) N-[(3 S)-l-[5-(tert-butylamino)-3H—triazolo[4,5-d]pyrimidin—7-y1]pyrolidin—3-

yl]axetamit
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N-[(3 S)-1-[5-(tert-butylamino)-3-[(4-met0xyphenyl)metyl]triazolo[4,5-d]pyrimidin—7-
yl]pyrolidin-3-yl]axetamit (vi du 21) duogc hydro hoéa trén Pd/C trong metanol dé tao ra
hop chat & d& muc, hop chét nay dugc st dung trong bude ké tiép ma khong can tinh

ché thém.

b) N-[(3S)-1-[5-(tert-butylamino)-3-[(3 -clopyridin-2-yl)metyl]triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit

Twong tu v6i quy trinh dugc mé ta dé tbng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-[[2-(triflometyl)phenyl] metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& muc duge diéu ché tir N-[(3S)-1-[5-(tert-butylamino)-3H-
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ylJaxetamit =~ va 3-clo-2-(clometyl)pyridin.
MS(m/e): 444,4 (MH).

Vidu 28

€] S)-1-[5-(tert-buty1amino)-3-[(2-clophenyl)metyl]triazolo[4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

OH

(3 S)—1-[5-(tert-buty1amino)-3-[(4-metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol (vi du 19) dugc hydro héa trén Pd/C trong metanol 2 tao ra hop chit

& d& muc, hop chit nay dugc sir dung trong bude ké tiép ma khong cAn tinh ché thém.
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b) (3S)-1-[5-(tert-butylamino)-3-[(2-clophenyl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

Twong tu v6i quy trinh dwoc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-[[2-(triflometyl)phenyl] metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& muc dwoc diu ché tir (38)-1-[5-(tert-butylamino)-3H-
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ol va 1-(bromometyl)-2-clobenzen.
MS(m/e): 402,3 (MH").

Vidu29

@3 S)—1-[5-(tert-butylamino)-3-[(l-metyltetrazol-S-yl)metyl]triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

Tuong tu v6i quy trinh dugc mo ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—l-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& muc dugc didu ché tir (38)-1-[5~(tert-butylamino)-3H-
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ol  va 5-(clometyl)-1-metyl-1H-tetrazol.
MS(m/e): 374,3 (MH).

Vidu 30

@3 S)—1-[5-(tert—butylamino)-3-[(4-metoxyphenyl)metyl]triazolo [4,5-d]pyrimidin-7-yl]-
3-metylpyrolidin-3-ol
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a) (3S)-1-[5-Clo-3-[(4-metoxyphenyl)metyl] triazolo[4,5-d]pyrimidin-7-yl]-3-metyl-
pyrolidin-3-ol

Tuong tw v6i quy trinh duge mé ta d8 téng hop hop chat (3S)-1-[5-clo-3-[(4-
metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin—7-yl]pyrolidin—3-01 (vi du 19, budc b),
hop chit & d& muc duge didu ché t hop chét 5,7-diclo-3-[(4-metoxyphenyl)
metyl]triazolo[4,5-d]pyrimidin thé va 3-metylpyrolidin-3-ol. Hai chit ddng phan ddi
anh duoc tach ra bing HPLC didu ché trén pha khong d6i xtmg. MS(m/e): 375.4
(MH").

b) (39)-1-[5-(tert-butylamino)-3- [(4-metoxyphenyl)metyl]triazolo[4,5 -d]pyrimidin-7-
yl]-3-metylpyrolidin-3-ol

Tuong tu v&i quy trinh dugc mod ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chat &
@ muc duge didu ché tu (3S)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin—7-y1]—3-metyl-pyrolidin-3-01 va tert-butylamin. MS(m/e): 412,3 (MH").

Vidu3l

(3R)-1-[5-(tert-butylamino)-3-[(4—metoxyphenyl)metyl]triazolo [4,5-d]pyrimidin-7-yl]-
3-metylpyrolidin-3-ol

OH

Tuwong tu véi quy trinh dugc mé ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-N—etyltriazolo[4,5-d]pyrimidin-5-amin (vi du 8), hop chat &
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# muc duoc ditu ché tu (3R)-1-[5-010-3-[(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin-7-yl]-3-metyl-pyrolidin-3-ol (dugc phén tich nhu dugc mo ta trong vi du
30) va tert-butylamin. MS(m/e): 412.,3 (MH").

Vi du 32 (so sanh)

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

a) (35)-1 -[3-[(4-metoxyphenyl)metyl]-5 -morpholino-triazolo[4,5 -d]pyrimidin-7-yl]-3-
metyl-pyrolidin-3-ol

Tuong tu v6i quy trinh duge mod ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chét &
@@ muc duoc didu ché tu (3S)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin—7-yl]-3—metyl-pyrolidin—S-ol va morpholin. MS(m/e): 426,4 (MH").

b) (3S)-3-metyl-1 -(5-morpholino-3H-triazolo[4.5 -d]pyrimidin-7-yl)pyrolidin-3-ol
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3 S)-1-[3-[(4-metoxyphenyl)metyl]-5-morpholino-triazolo[4,5-d]pyrimidin-7-yl]-3—
metyl-pyrolidin-3-ol (0,45 g, 1 mmol) trong TFA (3,87 mL) dugc gia nhiét dén 80°C
trong 4 gid va dugc 1am bay hoi. San phim thd dugc sir dung trong budce ké tiép ma
khong can tinh ché thém. MS(m/e): 306,2 (MH").

c) (@3 S)—1-[3-[(2-clopheny1)metyl]—S-morpholino-triazolo[4,5-d]pyrimidin—7-y1]-3-
metyl-pyrolidin-3-ol

Tuong tu v6éi quy trinh duge mé ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl]metyl]triazolo[4,5 -d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc dugc diéu ché tir (3S)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol va 1-(bromometyl)-2-clobenzen.
MS(m/e): 430,3 (MH").

Vi du 33 (so sanh)

(3S)-3-metyl-1-[5 -morpholin—4-y1—3-[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol

Tuong tu v6i quy trinh dugc mé ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3- [[2-(triflomety])phenyl|metyl] triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc duoc diéu ché tr (3S)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin—7-y1)pyrolidin—3-01 va 1-(bromometyl)-2-(triflometyl)benzen.
MS(m/e): 464,4 (MH").

Vi du 34 (so sanh)



Tuong tw véi quy trinh dugc md ta dé tong hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2—(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chét & d& muc dugc didu ché tr (3S)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol va 3-clo-2-(clometyl)pyridin. MS(m/e):
431,3 (MH).

Vi du 35 (so sanh)

(3S)-3-metyl-1-[3-[(3-metyl-1 ,2,4-oxadiazol-5-yl)metyl]-5-morpholin—4-yltriazolo[4,5—
d]pyrimidin-7-yl]pyrolidin-3-ol

Twong tu véi quy trinh dugc mé ta dé tbng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—l-yl)—3-[[2-(triﬂ0mety1)pheny1]rnetyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chit & d& muc duge didu ché tir (3S)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin-7-yD)pyrolidin-3-ol va 5-(clometyl)-3-metyl-1,2,4-oxadiazol.
MS(m/e): 402,3 (MH").

Vi du 36 (so sénh)

(3R)-1-[3-[(2-clophenyl)metyl]-5 -morpholin-4-yltriazolo [4,5-d]pyrimidin-7-yl]-3-
metylpyrolidin-3-ol
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a) (3R)-1-[3-[(4-metoxyphenyl)mety1]-S-morpholino-triazolo [4,5-d]pyrimidin-7-yl]-3-
metyl-pyrolidin-3-ol

@]

N NS

AN
N.:';I;N/

Tuong tu v6i quy trinh duge md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-N-etyltriazolo[4,5-d]pyrimidin—5-amin (vi du 8), hop chat &
@ muc dugc didu ché tir (3R)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin-7-yl]-3-metyl-pyrolidin-3-ol va morpholin. MS(m/e): 426,4 (MH").

b) (3R)-3-metyl-1-(3 -morpholino-3H-triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-3-ol

H 9

(3R)-1-[3—[(4-met0xypheny1)mety1]-5-morpholino-triazolo[4,5-d]pyrimidin—7-yl]-3-
metyl-pyrolidin-3-ol (0,45 g, 1 mmol) trong TFA (3,87 mL) dugc gia nhi€t dén 80°C
trong 4 gid va dugc 1am bay hoi. San phim thé dugc sir dung trong budc ké tiép ma
khong can tinh ché thém. MS(m/e): 306,2 (MH").

c) (3R)-1-[3-[(2-c10phenyl)metyl]-5-morpholino-triazolo[4,5-d]pyrimidin-7-y1]-3-
metyl-pyrolidin-3-ol

Tuong tu véi quy trinh dugc md ta dé tdng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-y1)-3-[[2-(triflometyl)phenyl] metyl]triazolo[4,5-d]pyrimidin-5-amin
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(vi du 22), hop chit & d& muc duge didu ché tir (3R)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol va 1-(bromometyl)-2-clobenzen.
MS(m/e): 430,3 (MH").

Vi du 37 (so sanh)

(3R)-3-metyl-1-[5-morpholin-4-y1-3 -[[2-(triflometyl)phenyl]metyl]triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol

Tuwong tu v6i quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl] metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& myc dugc diéu ché tir (3R)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin—7-y1)pyrolidin—3-01 va 1-(bromometyl)-2-(triflometyl)benzen.
MS(m/e): 464,3 (MH).

Vi du 38 (so sanh)

(3R)-3-metyl-1-[3- [(2-metylsulfonylphenyl)metyl]-5 -morpholin-4-yltriazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol

o

OH

Tuong tu véi quy trinh dugc md ta dé tbng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin-l-yl)—3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,S-d]pyrimidin-S-amin
(vi du 22), hop chit & d& muc duoc diéu ché tir (3R)-3-metyl-1-(5-morpholino-3H-
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triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol ~ va 1-(bromometyl)-2-(metylsulfonyl)
benzen. MS(m/e): 474,3 (MH").

Vi du 39 (so sanh)

(3R)-3-metyl-1-[3-[(3-metyl-1 2.4-oxadiazol-5-yl)metyl]-5-morpholin-4-
yltriazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ol

SN .
O

Tuong tuw véi quy trinh duge mé ta dé tbng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)pheny1]metyl]triazolo[4,5-d]pyrimid'1n—5-amin
(vi du 22), hop chét & d& myc dwoc diéu ché tir (3R)-3-metyl-1-(5-morpholino-3H-
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol va 5-(clometyl)-3-metyl-1,2,4-oxadiazol.
MS(m/e): 402,3 (MH").

Vidu 40

3-[(2-clophenyl)metyl]—7-(3,3-diﬂ0pyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-
d]pyrimidin

HOn hop cula 5-010-3-[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin-1-y1)triazolo[4,5-
d]pyrimidin (vi du 8, budc a) (38,5 mg, 0,1 mmol), 2,2 2-triflo-etanol (99 mg, 1 mmol)
va NaH (huyén phu trong diu, 20 mg, 5 mmol) trong DMF (1 mL) dugc khudy &
110°C trong 6 gid. Sau khi d ngudi xudng nhiét d trong phong, axit formic dugc bd
sung vao va hdn hop nay dugc cho qua tinh ché bang HPLC didu ché trén pha dao, rira

giai bang gradien dugc tao thanh tir axetonitril, nudc va axit formic. Sau khi bay hoi
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cac phan doan chura san phdm, 29,3 mg (65%) hop chit & d& muc dugc phan tach.
MS(m/e): 449,2 (MHY).

Vidu41l

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yD)-5-(1,1,1-triflopropan-2-yloxy)
-~ triazolo[4,5-d]pyrimidin

@ "
]/\(Y

Tuong tir v6i quy trinh duge md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyr01idin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & dé muc duoc diu ché tur 5-clo-3-[(2—clophenyl)metyl]-7-(3,3-diﬂopyrolidin—1-
yl)triazolo[4,5-d]pyrimidin va 1,1,1-triflopropan-2-ol. MS(m/e): 463,2 (MHY).

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -y1)-5-[(2S)-1,1,1-triflopropan-2-
yl]Joxytriazolo[4,5-d]pyrimidin

@ \/cFa
1(\(

F

Tuong ty v6i quy trinh dugc md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duge dicu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin va (S)-1,1,1-triflopropan-2-ol. MS(m/e): 463,3 (MH").

Vidu43

3-[(2-clopheny1)mety1]-5-(2,2-diﬂoetoxy)-7-(3,3-diﬂopyrolidin-1-yl)triazolo [4,5-
d]pyrimidin
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Tuong tw v6i quy trinh duge md ta d8 tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,S-d]pyrimidin (vi du 40), hop
chit & d& muc duoc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2,2-difloetanol. MS(m/e): 431,3 (MH").

Vi du 44

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-etoxytriazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duoc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va etanol bing cach st dung Cs2COs thay cho NaH.
MS(m/e): 395,3 (MH").

Vidu45

5-Butoxy-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin

Cl 2/
N__O
e
N

oF

F
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Tuong tu v6i quy trinh dugc md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin—1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin va butanol bing cach st dung CsyCOs thay cho NaH.
MS(m/e): 423,3 (MH").

Vidu 46

3-[(2-clophenyl)metyl]-7—(3,3-diﬂopyrolidin-1-y1)-5-(2-ﬂoetoxy) triazolo[4,5-
d]pyrimidin

Tuong tw v6i quy trinh duge md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyr01idin-1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,S-d]pyrimidin (vi du 40), hop
chét & d& muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2-floetanol bing cach st dung Cs2COs thay cho NaH.
MS(m/e): 413,2 (MH).

Vidu47

3-[(2-clophenyl)metyl] -5-(xyclopropylmetoxy)-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

Tuong tu v6i quy trinh duge md ta d& tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
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yl)triazolo[4,5-d]pyrimidin va xyclopropylmetanol bang céch sit dung Cs:COs thay
cho NaH. MS(m/e): 421,3 (MH").

Vidu 48

3-[(2-clophenyl)metyl]-5-xyclobutyloxy-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

Cl <>
N N\ °

N“N ];;WN/

N

F

F

Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-(2,2,2-triﬂoet0xy)triazolo[4,S-d]pyrimidin (vi du 40), hop
chét & d& muc duoc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin va xyclobutanol béng céach st dung Cs2CO; thay cho NaH.
MS(m/e): 421,3 (MH).

Vidu 49

3-[(2-clophenyl)metyl] -7-(3,3-diﬂopyrolidin-1-yl)-S-(oxetan—3-yloxy)triazolo[4,5-
d]pyrimidin

Tuong tu v6i quy trinh duge mod ta dé téng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyr01idin-1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duoc didu ché tr 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin va oxetan-3-ol bang cach st dung Cs2COs thay cho NaH.
MS(m/e): 423,3 (MH").
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Vidu 50

3-[(2-clopheny1)metyl]—7-(3,3-diﬂopyrolidin-1—yl)-S-[(3 -metyloxetan-3-
yDmetoxy]triazolo [4,5-d]pyrimidin

|
@: A7
N N o]
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Tuong tw v6i quy trinh duoc md ta dé tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyr01idin—l-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chit & d& muc duoc dicu ché tir 5-010-3-[(2-clophenyl)metyl]-7-(3,3-diﬂopyrolidin—1-
yl)triazolo[4,5-d]pyrimidin va (3-metyloxetan-3-yl)metanol bang cach st dung Cs2CO3
thay cho NaH. MS(m/e): 451,3 (MH").

Vidu 51

3-[(2-clopheny1)mety1]-7-(3,3-diﬂopyrolidin—1-y1)-5-[(2R)-1,1,1-triﬂopropan—2-y1]
oxytriazolo[4,5-d]pyrimidin

Tuong tw véi quy trinh duge moé ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duge dicu ché tir 5-010-3-[(2—clophenyl)mety1]-7-(3,3-diﬂopyrolidin—1-
yD)triazolo[4,5-d]pyrimidin va (R)-1,1,1-triflopropan-2-ol bang cach st dung Cs2COs3
thay cho NaH. MS(m/e): 463,3 (MH").

Vidu 52

-63-



36298

3-[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin-1—yl)-5-(2,2-dimetylpropoxy)
triazolo[4,5-d]pyrimidin

Ve
1

N

oF

F
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N

Tuong tr v6i quy trinh duge md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chit & d& muc duoc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2,2-dimetylpropan-1-ol bang cach st dung Cs2CO; thay
cho NaH. MS(m/e): 437,3 (MHY).

Vidu53

3-[(2—clopheny1)metyl]-5-(2,2-diﬂopropoxy)-7-(3,3-diﬂopyrolidin—1-y1)triazolo[4,5-
d]pyrimidin

Tuong tu v6i quy trinh duge md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin va 2,2-diflopropan-1-ol bing cach st dung CsCOs thay
cho NaH. MS(m/e): 445,3 (MH™).

Vidu 54

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -y1)-5-(2-metylpropoxy)triazolo[4,5-
d]pyrimidin
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Tuong tur v6i quy trinh duge md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,S-d]pyrimidin (vi du 40), hop
chét & d& muc dugc didu ché tr 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2-metylpropan-1-ol bang cach st dung Cs2COs thay cho
NaH. MS(m/e): 423,3 (MH").

Vidu55

3-[(2-clopheny1)mety1]-7-(3,3-diﬂopyrolidin-1-yl)-S-propan-Z-yloxytriazolo [4,5-
d]pyrimidin

Cl
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Tuong tu véi quy trinh dugc md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)—S-(2,2,2-triﬂoet0xy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chat & d& muc dugce didu ché tur 5-010-3-[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va propan-2-ol bing céach st dung Cs2COs thay cho NaH.
MS(m/e): 409,3 (MH).

Vidu 56

3-[(2-clophenyl)metyl]-7-(3.3 -diflopyrolidin-1-yl)-5 -prop-2-ynoxytriazolo[4,5-
d]pyrimidin
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Twong tu véi quy trinh dugc md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chit & d& muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin va prop-2-yn-1-ol bing cach stt dung Cs2COs thay cho
NaH. MS(m/e): 405,2 (MH").

Vidu 57

3-[(2-clophenyl)metyl]-7-(3.3 -diflopyrolidin-1-yI)-5-(1 -metoxypropan-2-yloxy)triazolo
[4,5-d]pyrimidin
cl ~0
.N N\ O
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N
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F

Tuong tu véi quy trinh duge md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-l-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duoc didu ché fir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin va 1-metoxypropan-2-ol bang cach stt dung Cs2COs3 thay
cho NaH. MS(m/e): 439,3 (MH").

Vidu 58

1-[3-[(2-clophenyl)metyl]-7-(3.3 -diflopyrolidin-1-yl)triazolo[4,5 -d]pyrimidin-5-
ylJoxy-2-metylpropan-2-ol
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Tuong tu v6i quy trinh duge md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin-1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chdt & d& muc duoc didu ché tir 5-clo-3-[(2-clophenylmetyl]-7-(3,3-diflopyrolidin-1-
yl)triazolo[4,5-d]pyrimidin va 2-metylpropan-1,2-diol bang cach st dung Cs2CO;3 thay
cho NaH. MS(m/e): 439,3 (MHY).

Vidu 59

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -propoxytriazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh duoc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,S-d]pyrimidin (vi du 40), hop
chit & d& muc duoc diéu ché tir 5-010-3-[(2-clophenyl)mety1]-7-(3,3-diﬂopyrolidin—1-
yDtriazolo[4,5-d]pyrimidin va propanol bang cach st dung Cs2COs thay cho NaH.
MS(m/e): 409,3 (MH).

Vi du 60

€] S)—l-[3-[(2-clophenyl)metyl]-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin—7-
yl]pyrolidin-3-ol
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a) (3 S)-l-[3-[(4-metoxyphenyl)metyl]-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin—7 -
yl]pyrolidin-3-ol

OH

Tuong tw v6i quy trinh duge mo ta dé tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin—1-yl)-S-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duoc didu ché tir (3S)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo[4,>-
d]pyrimidin-7-yl]pyrolidin-3-ol (vi du 19, budc b) va 1,1,1-triflopropan-2-ol.
MS(m/e): 425,4 (MH).

b) (35)-1 -[5-(2,2,2-triﬂoetoxy)-3H—triazolo[4,5-d]pyrimidin—7-y1]pyrolidin—3-01

OH

(3R)-1-[3-[(4-metoxyphenyl)metyl]-5-morpholino-triazolo[4,5-d]pyrimidin—7-yl]-3-
metyl-pyrolidin-3-ol (0,45 g, 1 mmol) trong TFA (3,87 mL) dugc gia nhiét dén 80°C
qua dém va duogc cd. Este nhidu cAu tir xen k& duoc tach ra bing NaOH (1M) va dugc
chiét bing etyl axetat. Cac 16p hitu co dugc két hop dugc bay hoi. San phém thé dugc
sir dung trong budc ké tiép ma khong cén tinh ché théem. MS(m/e): 306,2 (MH").

¢) (3S)-1-[3-[(2-clophenyl)metyl] -5-(2,2,2-trifloetoxy)triazolo[4,5 -d]pyrimidin-7-
yl]pyrolidin-3-ol
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Tuong ty voi quy trinh duge mo ta dé tdng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3-[[2-(triflometyl)phenyl] metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop cht & d& muc dugc diéu ché tr (38)-1-[5-(2,2,2-trifloetoxy)-3H-
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ol va 1-(bromometyl)-2-clobenzen.
MS(m/e): 429,4 (MHY).

Vidu6l

(3S)-1-[5-(2,2,2-trifloetoxy)-3-[ [2-(triflometyl)phenyl]metyl]triazolo[4,5 -d]pyrimidin-
7-yl]pyrolidin-3-ol

OH

Tuong ty v6i quy trinh dugc mé ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chit ¢ d& muc dugc didu ché tir (3S)-1-[5-(2,2,2-trifloetoxy)-3H-
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ol va 1-(bromometyl)-2-(triflometyl)benzen.
MS(m/e): 463,4 (MH").

Vidu 62

@3 S)-l-[3-[(2-clopheny1)metyl]-5-propan-2-yloxytriazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

Cl

G- oy
N.INI;NV
N
QOH
a) (3 S)-1-[5-isopr0poxy—3-[(4-metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin—7-
yl]pyrolidin-3-ol
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Tuwong tu v6i quy trinh dugc md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-5—(2,2,2—triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chét & d& muc duoc didu ché tir (38)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol (vi du 19, budc b) va propan-2-ol. MS(m/e): 385.,4
(MH?).

b) [(3S)-1-(5-isopropoxy-3H-triazolo[4,5-d] pyrimidin-7-yl)pyrolidin-3-y1]2,2,2-

trifloaxetat
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3 S)—1-[5-isopropoxy—3-[(4—metoxyphenyl)metyl]triazolo[4,5-d]pyrimidin—7 -yl]
pyrolidin-3-ol trong TFA dugc gia nhiét dén 70°C qua dém va dugc lam bay hoi. San

pham thd dugc st dung trong budc ké tiép ma khong cAn tinh ché thém.

c) @3 S)-l-[3-[(2-clopheny1)metyl]-5-pr0pan—2-yloxytriazolo[4,5 -d]pyrimidin-7-
yl]pyrolidin-3-ol

Tuong tu véi quy trinh duge md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl1)-3 -[[2-(triflometyl)phenyl]metyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& muc dugc diéu ché tir [(3S)-1-(5-isopropoxy-3H-triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-y1]2,2,2-trifloaxetat va  1-(bromometyl)-2-clobenzen.
MS(m/e): 389,3 (MH).

Vidu 63
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(3S)-1-[3-[(2-metylsulfonylphenyl)metyl]-5 -propan-2-yloxytriazolo[4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

\ .0

N
o

OH

Tuong tw v6i quy trinh dwoc md ta dé téng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—l-yl)-3-[[2—(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—S-amin
(vi du 22), hop chét & & muc dugc diéu ché tir [(3S)-1-(5-isopropoxy-3H-triazolo[4,5-
d]pyrimidin-7-y1)pyrolidin—3-yl]2,2,2-triﬂ0axetat va 1-(bromometyl)-2-(metylsulfonyl)
benzen. MS(m/e): 433,3 (MHY).

Vi du 64

(3S)-1-[3-[(1-metyltetrazol-5 -yl)metyl]-5-propan-2-yloxytriazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-ol

/
N-N

" \N/)\\N N\ \O/
e
Q
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Tuong tu v6i quy trinh dugc mé ta dé tdng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc dugce didu ché tir [(3S)-1-(5-isopropoxy-3H-triazolo[4,5-
d]pyrimidin—7-yl)pyrolidin-3-yl]2,2,2-triﬂoaxetat va 5-(clometyl)-1-metyl-1H-tetrazol.
MS(m/e): 361,3 (MH).

Vidu 65

7-(3,3-diflopyrolidin-1 -y1)-5-(2,2-dimetylpropoxy)-3-[(1 -metyltetrazol-5-
yl)metyl]triazolo[4,5-d]pyrimidin
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a) 7-(3,3-diflopyrolidin-1-y1)-5-(2 2-dimetylpropoxy)-3-[(4-metoxyphenyl)metyl]
triazolo[4,5-d]pyrimidin

Ne
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Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,S-d]pyrimidin (vi du 40), hop
chit & d& muc duge didu ché tir 5-clo-7-(3,3-diflopyrolidin-1-yl)-3-[(4-
metoxyphenyl)metyl] triazolo[4,5-d]pyrimidin (vi du 20, budc a) va 2,2-
dimetylpropan-1-ol béng cach st dung Cs2CO; thay cho NaH. MS(m/e): 433,2 (MH).

b) 7-(3,3-diﬂopyrolidin—1-yl)-5-(2,2-dimetylpropoxy)-3H—triazolo [4,5-d]pyrimidin

7-(3,3-diflopyrolidin-1-yl)-5-(2 ,2-dimetylpropoxy)-3 -[(4-metoxyphenyl)metyl]triazolo
[4,5-d]pyrimidin trong TFA duoc gia nhiét dén 80°C trong 3 gid va dugc lam bay hol.
San phdm thd duge st dung trong budce ké tiép ma khong cAn tinh ché thém. MS(m/e):
313,3 (MH").

¢) 7-(3,3-diflopyrolidin-1-yl)-5 -(2,2-dimetylpropoxy)-3-[(1 -metyltetrazol-5-yl)metyl]
triazolo[4,5-d]pyrimidin
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Tuong tw v6i quy trinh duge mé ta d& tong hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin-1—yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chit & d& muc duoc didu ché tir 7-(3,3-diflopyrolidin-1-yl)-5-(2,2-
dimetylpropoxy)-3H-triazolo[4,5-d]pyrimidin  va 5 -(clometyl)-1-metyl-1H-tetrazol.
MS(m/e): 409,4 (MH").

Vidu 66

7-(3,3-diflopyrolidin-1-yl)-5 -(2,2-dimetylpropoxy)-3-[(2 -metylsulfonylphenyl)
metyl]triazolo[4,5-d]pyrimidin

\,0
S%o
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Tuong tu v6i quy trinh dugc mé ta dé tbng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl Jmetyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& myc duoc dieu ché tir 7-(3,3-diflopyrolidin-1-y1)-5-(2,2-
dimetylpropoxy)-3H—triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-(metylsulfonyl)
benzen. MS(m/e): 481,4 (MHY).

Vidu 67

3-[[7-(3,3-diﬂopyrolidin-1-yl)-5-(2,2-dimetylprop0xy)triazolo[4,5-d]pyrimidin—3-
ylmetyl]-4-metyl-1,2,5 -oxadiazol
ook
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Tuong tu véi quy trinh duge md ta dé téng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin-5-amin
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(vi du 22), hop chit & d& muc dugc diéu ché tir 7-(3,3-diflopyrolidin-1-yl)-5-(2,2-
dimetylpropoxy)-3H-triazolo[4,5-d]pyrimidin va 3-(clometyl)-4-metyl-1,2,5-oxadiazol.
MS(m/e): 409,4 (MH").

Vidu 68

7-(3,3-diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl]metyl]-5-[(25)-1,1,1 -triflopropan-
2-ylJoxytriazolo[4,5-d]pyrimidin

@ N
‘L(\(

F

a) 7-(3,3-diflopyrolidin-1 -yl)-3-[(4-metoxyphenyl)metyl]-5- [(1S)-2,2,2-triflo-1-metyl-
etoxy]triazolo[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugec md ta dé tbng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-5-(2,2,2-triﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chit & d& muc duoc didu ché tr 5-clo-7-(3,3-diflopyrolidin-1-yl)-3-[(4-
metoxyphenyl)metyl] triazolo[4,5-d]pyrimidin (vi du 20, budc a) va (S)-1,1,1-
triflopropan-2-ol bing cach st dung Cs2COs thay cho NaH. MS(m/e): 459,4 (MHY).

b) 7-(3,3-diflopyrolidin-1-y)-5-[(1 S)-2,2,2-triflo-1 -metyl-etoxy]-3H-triazolo[4,5-
d]pyrimidin

CF3

H
N N o
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‘N /N
N
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7-(3,3-diflopyrolidin-1-yl)-3- [(4-metoxyphenyl)metyl]-5-[(1 S)-2,2,2-triflo-1-metyl-

etoxy]triazolo[4,5-d]pyrimidin trong TFA dugc gia nhiét dén 80°C trong 2 gity va duoc
1am bay hoi. Hén hop nay dugc rét vao NaHCOj3 chira nuée (IM) va duge chiét béang
etyl axetat. Cac 16p hitu co duge két hop dugc loc va dugc lam bay hoi. San phérn tho

duoc stt dung trong budc ké tiép ma khong cAn tinh ché thém.

¢) 7-(3,3-diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl]metyl]-5-[(25)-1,1, 1-
triflopropan-2-ylJoxytriazolo[4,5 -d]pyrimidin

Tuong tuw véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—l-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop cht & d& muc dugc diéu ché tir 7-(3,3-diflopyrolidin-1-y1)-5-[(1S)-
2,2,2-triﬂo-1-metyl-etoxy]-3H—triazolo[4,5-d]pyrimidin va 1-(bromometyl)-2-
(triflometyl)benzen. MS(m/e): 497,4 (MH").

Vidu 69

7-(3,3-diﬂopyrolidin-1-y1)-3-[(2-metylsulfonylphenyl)metyl]-5 -[(2S5)-1,1,1-
triflopropan-2-yl]oxytriazolo[4,5 -d]pyrimidin

Tuong tu v6i quy trinh dugc mé ta dé tbng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—l-yl)—3-[[2-(triﬂomety1)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chit & d& muc duoc didu ché tir 7-(3,3-diflopyrolidin-1-y1)-5-[(1S)-
2,2,2-triﬂo-1-metyl-etoxy]-3H-triazolo[4,S-d]pyrimidin va 1-(bromometyl)-2-
(metylsulfonyl)benzen. MS(m/e): 507,4 (MH).

Vidu 70

3-[(3 -clopyridin—2-yl)metyl]—7-(3,3-diﬂopyrolidin-1-y1)-5-[(28)-1, 1,1-triflopropan-2-
ylJoxytriazolo[4,5-d]pyrimidin
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Tuong tw v6i quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3- [[2-(triflomety])phenyl]metyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & @& muc duoc dieu ché tir 7-(3,3-diflopyrolidin-1-y1)-5-[(1S)-
2,2,2-triﬂo-1-metyl-etoxy]-3H—triazolo[4,5-d]pyrimidin va 3-clo-2-(clometyl)pyridin.
MS(m/e): 464,3 (MH).

Vidu71

2-[[7-(3,3-diﬂopyrolidin-1-y1)-5-[(2S)- 1,1,1-triflopropan-2-yl]Joxytriazolo[4,5-
d]pyrimidin-3-ylJmetyl]-5-metyl-1,3 ,4-oxadiazol

N>\\ \(CF3
I’/Y

Tuong tw véi quy trinh duge mo ta dé tbng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& muc duoc didu ché tir 7-(3,3-diflopyrolidin-1-yl)-5-[(1S)-
2,2,2-triﬂo-1-metyl—etoxy]-3H-triazolo[4,5-d]pyrimidin va 2-(clometyl)-5-metyl-1,3,4-
oxadiazol. MS(m/e): 435,4 (MH").

Vidu72

5-[[7-(3,3-diflopyrolidin-1-yl)-5-[(2S)-1.1, 1-triflopropan-2-ylJoxytriazolo[4,5-d]
pyrimidin-3-ylJmetyl]-3-metyl-1 ,2,4-oxadiazol
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Tuong tu véi quy trinh duge md ta dé tdbng hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenylJmetyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & & muc dugc diéu che tir 7-(3,3-diflopyrolidin-1-yl)-5-[(1S)-
2,2,2-triflo-1 -metyl-etoxy]-3H-triazolo[4,5-d]pyrimidin va 5-(clometyl)-3-metyl-1,2,4-
oxadiazol. MS(m/e): 435,4 (MHY).

Vidu73

7-(3,3-diflopyrolidin-1-yl)-3-[(1 -metyltetrazol-5-yl)metyl]-5-[(25)-1,1,1 -triflopropan-
2-ylJoxytriazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh dugc mé ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chit & d& muc dugc didu ché tr 7-(3,3-diflopyrolidin-1-yl)-5-[(1S)-
2,2 2-triflo-1-metyl-etoxy]-3H-triazolo[4,5 -d]pyrimidin va 5-(clometyl)-1 -metyl-1H-
tetrazol. MS(m/e): 435,4 (MH").

Vidu 74

3-[[7-(3,3-diflopyrolidin-1-y1)-5-[(2S)-1.1, 1-triflopropan-2-yljoxytriazolo[4,5-
d]pyrimidin-3-yljmetyl]-4-metyl-1 ,2,5-oxadiazol
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Tuong tw véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—l-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chét & d& muc dugc diéu che ti 7-(3,3-diflopyrolidin-1-y1)-5-[(1S)-
2,2,2-triﬂo-1-metyl-etoxy]—3H—triazolo[4,5-d]pyrimidin va 3-(bromometyl)-4-metyl-
1,2,5-oxadiazol. MS(m/e): 435,4 (MH").

Vidu 75

7-(3,3-diflopyrolidin-1-y1)-5-[(2S)-1,1.1 -triflopropan-2-yl]Joxy-3-(3,3,3-triflopropyl)
triazolo[4,5-d]pyrimidin
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Tuong tu véi quy trinh duoc md ta de téng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-y1)-3-[[2-(triﬂ0metyl)phenyl]metyl]triazolo[4,5-d]pyrimidin-5-arnin
(vi du 22), hop chét & d& myc duge diéu ché tir 7-(3,3-diflopyrolidin-1-y1)-5-[(1S)-
2,2,2-triﬂo-1-metyl-etoxy]-3H-triazolo[4,5-d]pyrimidin va 3-bromo-1,1,1-triflopropan.
MS(m/e): 435,4 (MHY).

Vidu 76

3-[(1 —Xyclopropyltetrazol-S-yl)metyl]-7-(3,3-diﬂopyrolidin-1-y1)-5-[(28)- 1,1,1-
triﬂopropan—Z-yl]oxytriazolo[4,5-d]pyrimidin
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Tuong tw v6i quy trinh dugc md ta dé tdbng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc dugc dieu ché tir 7-(3,3-diflopyrolidin-1-yl)-5-[(1S)-
2,2,2-triflo-1-metyl-etoxy]-3H-triazolo[4,5-d] pyrimidin va 5-(clometyl)-1 -xyclopropyl-
1H-tetrazol. MS(m/e): 461,4 (MH").

Vidu77

N-[(3 S)—l-[3-[(2-clophenyl)metyl]-5-(2,2-dimetylpropoxy)triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit
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a) N-[(3S)-1-[5 -(2,2-Dimetylpropoxy)-3- [(4-metoxyphenyl)metyl]triazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-yl] axetamit
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N

o

N

NH

__<
0

Tuong tu v6i quy trinh duge md ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3—diﬂ0pyrolidin-1-yl)—S-(2,2,2-triﬂoetoxy)triazolo[4,S-d]pyrimidin (vi du 40), hop
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cht & d& muc duoc didu ché tir N-[(3S)-1-[5-clo-3-[(4-metoxyphenyl)metyl]triazolo
[4,5-d]pyrimidin-7-yl]pyrolidin-3-yl] axetamit (vi du 21, budc a) va 2,2-dimetylpropan-
1-ol. MS(m/e): 254.,4 (MH").

b) N-[(3 S)—1-[5-(2,2-Dimety1propoxy)-3H—triazolo[4,5-d]pyrimid'm—7-yl]pyrolidin-3-

yl]axetamit

N—[(3S)-1-[5-(2,2—Dimetylpropoxy)-3-[(4-metoxyphenyl)metyl]triazo10[4,5—d]
pyrimidin—7-y1]pyrolidin—3-yl]axetamit duoc hydro héa trén Pd/C trong metanol dé tao
ra hop chit & d& muc, hop chét nay dugc s dung trong budce ké tiép ma khong can
tinh ché thém.

¢) N-[(3S)-1-[3- [(2-clophenyl)metyl]-5 -(2,2-dimetylpropoxy)triazolo[4,5 -d]pyrimidin-
7-yl]pyrolidin-3-yl]axetamit

Tuong tw v6i quy trinh duge mé td dé tdng hop hop chat N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5—amin
(vi du 22), hop chét ¢ d& muc duge didu ché tir N-[(3S)-1-[5-(2,2-dimetylpropoxy)-
3H—triazolo[4,5-d]pyrimidin—7-yl]pyrolidin—3-yl]axetamit va  1-(bromometyl)-2-
clobenzen. MS(m/e): 458,4 (MH").

Vidu 78

N-[(3S)-1-[3-[(3 -clopyridin-2-yDmetyl]-5 -(2,2-dimetylpropoxy)triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-y1] axetamit
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Tuong tu v6i quy trinh dugc mo ta dé tong hop hop chit N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3- [[2-(triflomety])phenylJmetyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chit & d& muc duoc didu ché tir N-[(3S)-1-[5-(2,2-dimetylpropoxy)-
3H-triazolo[4,S—d]pyrimidin-7-yl]pyrolidin—3-yl]axetamit va 3-clo-2-(clometyl)pyridin.
MS(m/e): 459,4 (MH").

Vidu79

N-[(3 S)-1-[5-(2,2-Dimety1propoxy)-3-[(4-mety1—1,2,5-oxadiazol-3-yl)metyl]triazolo
[4,5-d]pyrimidin—7-yl]pyrolidin—3-yl]axetamit

N=
X
N
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Tuong tu v6i quy trinh dugc md ta dé& téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂomety1)phenyl]metyl]triazolo[4,5-d]pyrimidin-S-amin
(vi du 22), hop chét & d& muc duge didu ché tr N-[(3S)-1-[5-(2,2-dimetylpropoxy)-
3H—triazolo[4,5-d]pyrimidin—7-y1]pyrolidin—3-yl]axetamit va 3-(bromometyl)-4-metyl-
1,2,5-oxadiazol. MS(m/e): 430,4 (MHY).

Vidu 80

N-[(3 S)-l-[3-[(2-clophenyl)metyl]-5-[(2S)- 1,1,1-triflopropan-2-ylJoxytriazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-yl] axetamit
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a) N-[(35)-1-[3- [(4-metoxyphenyl)metyl]-5-[(1 S)-2,2,2-triflo-1-metyl-etoxy]triazolo
[4,5-d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit
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Twong tu véi quy trinh duge mé ta dé tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin-1-yl)-S-(2,2,Z-Hiﬂoetoxy)triazolo[4,5-d]pyrimidin (vi du 40), hop
chit & d&& muc dugc didu ché tir N-[(3 S)-1-[5-010-3-[(4-metoxyphenyl)metyl]triazolo
[4,5-d]pyrimidin-7 -yl]pyrolidin-3-yl]axetamit ~(vi du 21, busc a) va (S)-1,1,1-
triflopropan-2-ol. MS(m/e): 480,5 (MH).

b) N-[(39)-1-[5-[(1S)-2,2,2-triflo-1 -metyl-etoxy]-3H-triazolo [4,5-d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit

N-[(3S)-1-[3-[(4- metoxyphenyl)metyl]-5-[(15)-2,2,2- triflo-1-metyl-etoxy]triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3 -ylJaxetamit dugc hydro hoa trén Pd/C trong metanol dé
tao ra hop chét & @& muc, hop chét nay dugc sir dung trong budc ké tiép ma khong cin

tinh ché thém.
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c) N-[(3 S)—1-[3-[(2-clophenyl)metyl]-5-[(2S)-1,1,1—triﬂopropan—2-yl]oxytriazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit

Tuong tu véi quy trinh dugc md ta d& tong hop hop chdt N-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)-3 -[[2-(triflometyl)phenyl metyl]triazolo [4,5-d]pyrimidin-5-amin
(vi du 22), hop chét & d& muc dugc diéu ché tir N-[(38)-1-[5-[(15)-2,2,2-triflo-1-
metyl-etoxy]-3H—triazolo[4,5-d]pyrimidin—7—y1]pyrolidin-3-yl]axetamit va 1-
(bromometyl)-2-clobenzen. MS(m/e): 484,4 (MHY).

Vidu 81

N-[(3 S)-1-[3-[[2-(Triﬂometyl)phenyl]metyl]-5-[(28)- 1,1,1-triflopropan-2-yl]
oxytriazolo [4,5-d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit
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Tuong tw véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chit & d& muc duoc diéu ché tir N-[(3S)-1-[5-[(15)-2.2,2-triflo-1-
metyl—etoxy]-3H—triazolo[4,5-d]pyrimidin-7-yl]pyrolidin—3-yl]axetamit va 1-
(bromometyl)-2-(triflometyl)benzen. MS(m/e): 528,5 (MH).

Viduy 82

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-etylsulfanyltriazolo [4,5-d]
pyrimidin
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Hon hop cla 5-clo-3-[(2-clopheny1)metyl]—7-(3,3-diﬂopyrolidin—1-y1)triazolo[4,5-
d]pyrimidin (vi du 8, bude a) (77 mg, 0,2 mmol), DIPEA (90,5 mg, 0,7 mmol) va
etanthiol (62,5 mg, 1 mmol) trong DMF (3 mL) duoc khudy & 110°C qua dém. Hoén
hop nay dugc c6 va phan cin cho qua tinh ché bang HPLC diéu ché trén pha ddo, ria
giai bang gradien dugc tao thanh tur axetonitril, nudc va axit formic. Céc phan chiét
chra san phim dugc bay hoi dé tao ra 62,3 mg (50%) hop chét & d& muc. MS(m/e):
411,2 (MH").

Vidu 83

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -y1)-5-(2,2,2-trifloetylsulfanyl)triazolo
[4,5-d]pyrimidin

Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-etylsulfany1triazolo[4,5-d]pyrimidin (vi du 82), hop chét &
@@ muc dugc didu ché tu 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDytriazolo[4,5-d]pyrimidin (vi du 8, bude a) va 2,2,2-trifloetanthiol. MS(m/e): 465,2
(MH").

Vidu 84

3-[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin—1-yl)-5 -propan-2-ylsulfanyltriazolo[4,5-
d]pyrimidin
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Tuong tu vo6i quy trinh duge md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin—1-yl)-S-etylsulfanyltriazolo[4,5-d]pyrimidin (vi du 82), hop chét &
@ muc duge didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin (vi du 8, budc a) va propan-2-thiol. MS(m/e): 425,3
(MH").

Vidu 85

5-tert-butylsulfanyl-3-[(2-clophenyl)metyl] -7-(3,3-diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

@ v
]/\(Y

F

Tuong tu v6i quy trinh duge mo ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin—1-yl)-5-etylsulfanyltriazolo[4,5-d]pyrimidin (vi du 82), hop chét &
@ muc dugc didu ché tu 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin (vi du 8, budc a) va 2-metylpropan-2-thiol. MS(m/e): 439,3
(MH).

Vidu 86

3-[(2-c10pheny1)metyl]-7-(3,3-diﬂopyrolidin—1-yl)-S-etylsulfonyltriazolo [4,5-
d]pyrimidin

Cl

N N N
N I:ré °
.N /N
N

F

Hbn hop ctia 3-[(2-clophenyl)metyl]-7-(3, 3-diflopyrolidin-1 1-yl)-5-etylsulfanyltriazolo
[4,5-d]pyrimidin (vi du 82) (79,4 mg, 0,2 mmol) va axit 3-clobenzoperoxoic (80 mg,
0,46 mmol) trong DCM (2 mL) duoc khudy & nhiét do trong phong trong 4 gio. Hon
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hop nay duoc lam bay hoi va phan cin cho qua tinh ché bang HPLC diéu ché trén pha
d4o, rira giai bang gradien dugc tao thanh tur axetonitril, nude va axit formic. Cac phan
chiét chaa san phim dugc bay hoi dé tao ra 26 mg (29%) hop chét & d& muc. MS(m/e):
4432 (MH").

Vidu 87

5-Benzylsulfonyl-3-[(2-clophenyl)metyl] -7-(3,3-diflopyrolidin-1-yl)triazolo [4,5 -d]
pyrimidin

@"‘ p
N N S:
e
N
oF

F

a) 5-Benzylsulfanyl-3 -[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin
o O
,N N\ S
N

N

CLe

F
Tuong tu v6i quy trinh duge mé ta dé tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin—1-yl)-5-etylsulfanyltriazolo[4,5-d]pyrimidin (vi du 82), hop chét &
@ muc dugc didu ché tu 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yD)triazolo[4,5-d]pyrimidin (vi du 8, budc a) va phenylmetanthiol. MS(m/e): 473,2
(MH").

b) 5-Benzylsulfonyl-3-[(2-clophenyl)metyl]-7 -(3,3-diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

Tuong tu véi quy trinh dugc mo ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-S-etylsulfonyltriazolo[4,5-d]pyrimidin (vi du 86), hop chét &
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& muc duoc didu ché tr 5-benzylsulfanyl-3-[(2-clophenyl)metyl]-7-(3,3-
diflopyrolidin-1-yl)triazolo[4,5-d]pyrimidin théng qua su oxi héa voi MCPBA.
MS(m/e): 505,2 (MHY).

Vidu 88

3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-propan-2-ylsulfonyltriazolo[4,5-
d]pyrimidin

Cl

C

N N ﬁ:
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Tuong tw v6i quy trinh dugc mod ta dé tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-etylsulfonyltriazolo[4,5-d]pyrimidin (vi du 86), hop chat &
d muc duogc diéu ché tir 3—[(2-clopheny1)metyl]-7-(3,3-diﬂopyrolidin-1-yl)-S-propan—
2-ylsulfanyltriazolo[4,5-d]pyrimidin thong qua sw oxi héa véi MCPBA. MS(m/e):
457,3 (MH").

Vidu 89

2-[3-[(2-clophenyl)metyl]-7-(3 ,3-diﬂopyrolidin—1-yl)triazolo[4,5-d]pyrimidin-5-
yl]sulfanyletanol

Tuong tu véi quy trinh duge mod ta dé tdng hop hop chéit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂ0pyrolidin—1-yl)—S-etylsulfanyltriazolo[4,S-d]pyrimidin (vi du 82), hop chét &
@@ muc duoc didu ché tur 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin (vi du 8, budc a) va 2-mercaptoetanol. MS(m/e): 427,2
(MH").
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Vidu 90

1-[3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-5-
yl]sulfanylpropan-2-ol

Tuong tu v6i quy trinh duoc md ta dé tbng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diflopyrolidin—1-yl)-5-etylsu1fany1triazolo[4,5-d]pyrimidin (vi du 82), hop chét &
d muc dwoc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yltriazolo[4,5-d]pyrimidin (vi du 8, budc a) va l-mercaptopropan-2-ol. MS(m/e):
441,2 (MH").

Vidu91

5-butylsulfanyl-3-[(2-clophenyl)metyl]-7-(3 ,3-diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

Tuong tu véi quy trinh duge md ta dé tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-etylsulfanyltriazolo[4,5-d]pyrimidin (vi du 82), hop chit &
@ muc dugc didu ché tu 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin (vi du 8, budc a) va butan-1-thiol & nhiét do cao trong
DMF. MS(m/e): 439,2 (MH).

Vidu92
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3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5 -(2-metylpropylsulfanyl)
triazolo[4,5-d]pyrimidin

e
&

N

oF

F

cl
N

N,
N

Tuong tw véi quy trinh duge mé ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3—diﬂ0pyrolidin-1-yl)-S-etylsulfanyltriazolo[4,5-d]pyrimidin (vi du 82), hop chét &
4 muc dugc didu ché tir 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDytriazolo[4,5-d]pyrimidin (vi du 8, budc a) va 2-metylpropan-1-thiol & nhiét d6 cao
trong DMF. MS(m/e): 439,2 (MH").

Vidu 93

5-butylsulfonyl-3-[(2-clophenyl)metyl] -7-(3,3-diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin

Cl ;
N N |S¢
et
.N /N
N

o

F

Tuong tu v6i quy trinh duge md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-5-etylsu1fonyltriazolo[4,5-d]pyrimidin (vi du 86), hop chét &
d muc duoc diéu ché tir S-butylsulfanyl-3-[(2-clophenyl)mety1]-7-(3,3-diﬂopyrolidin-
1-yD)triazolo[4,5-d]pyrimidin thong qua su oxi héa véi MCPBA. MS(m/e): 4713
(MHY).

Vidu 94

3-[(2-clophenyl)metyl]-7-(3 ,3-diflopyrolidin-1-yl)-5 -(2-metylpropylsulfonyl)triazolo
[4,5-d]pyrimidin
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Tuong tu v6i quy trinh dugc md ta d& tong hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin—1-yl)-S-etylsulfonyltriazolo[4,5-d]pyrimidin (vi du 86), hop chét &
@ muc dugc didu ché tur 3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y)-5-(2-
metylpropylsulfanyl)triazolo[4,5-d]pyrimidin thong qua sy oxi hoéa véi MCPBA.
MS(m/e): 471,3 (MHY).

Vidu 95

1-[3-[(2-clophenyl)metyl]-7-(3.3 -diflopyrolidin-1-yl)triazolo[4,5 -d]pyrimidin-5-
yl]sulfonylpropan-2-ol

Cl
@\ (LOH
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e
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Tuong tu véi quy trinh duge mod ta d& tdng hop hop chit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-S-etylsulfonyltriazolo[4,5-d]pyrimidin (vi du 86), hop chét &
@ muc duoc didu ché tir 3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-5-(2-
metylpropylsulfanyl)triazolo[4,5-d]pyrimidin thong qua sy oxi héa véi MCPBA.
MS(m/e): 473,2 (MH).

Vidu 96

3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-y1)-5-(2 -metoxyetylsulfonyl)
triazolo[4,5-d]pyrimidin
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a) 3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-5 -(2-metoxyetylsulfanyl)triazolo
[4,5-d]pyrimidin

Tuong tw v6i quy trinh dwoc md ta dé tbng hop hop chéit 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-S-etylsulfanyltriazolo[4,5-d]pyrimidin (vi du 82), hop chat &
@ muc dugc diéu ché tu 5-clo-3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-
yDtriazolo[4,5-d]pyrimidin (vi du 8, budc a) va 2-metoxyetanthiol ¢ nhiét do cao trong
DMF. MS(m/e): 441,2 (MH").

b) 3-[(2-clophenyl)metyl]-7-(3,3 ~diflopyrolidin-1-yl)-5-(2 -metoxyetylsulfonyl)triazolo
[4,5-d]pyrimidin

Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét 3-[(2-clophenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-S-etylsulfonyltriazolo[4,5-d]pyrimidin (vi du 86), hop chét &
@ muc duge didu ché tu 3-[(2-clophenyl)metyl]-7-(3,3-diflopyrolidin-1-yl)-5-(2-
metoxyetylsulfanyl)triazo10[4,5-d]pyrimidin thong qua sy oxi hoa véi MCPBA.
MS(m/e): 473,2 (MH).

Vidu97

N-[(38)-1-[5-(tert-butylamino)-3- [(2-clophenyl)metyl]triazolo[4,5 -d]pyrimidin-7-
yl]pyrolidin-3-yl]axetamit
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Tuong ty v6i quy trinh duoc md ta dé téng hop hop chit N-tert-butyl-7-(3,3-
diﬂopyrolidin—1-yl)-3-[[2-(triﬂometyl)phenyl]metyl]triazolo[4,5-d]pyrimidin—5-amin
(vi du 22), hop chét & d& muc dugc didu ché tir N-[(38)-1-[5-(tert-butylamino)-3H-
triazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-yl]axetamit va 1-(bromometyl)-2-clobenzen.
MS(m/e): 443,4 (MH+).

Vi du 98
Thir nghiém duoc ly

Céc thtr nghiém dudi day dugc thuc hién dé xac dinh hoat tinh cua cac hop chit ¢

cong thuec I:
Thtt nghiém gin két phdi tir phong xa

Viéc xac dinh ai lyc ctia cac hop chit theo sang ché dbi voi cac thu thé
canabinoit CB1 dugc thyc hién béng cach st dung luong duoc khuyén nghi cua ché
phim mang (PerkinElmer) tir cac t& bao phdi than nguoi (HEK) biéu hién cac thu thé
CNR1 hodic CNR2 & ngudi két hop 1an luot véi 1,5 hode 2,6 nM [3H]-CP-55.940
(Perkin Elmer) lam phdi tir phong xa. Viée gén két dugc tién hanh trong chat dém gin
két (Tris 50 mM, MgCl, 5 mM, EDTA 2,5 mM, va BSA 0,5% khong c6 axit béo (khéi
Juong/thé tich), @0 pH=7,4 d6i v6i thu thé CB1 va Tris 50 mM, MgCL 5 mM, EGTA
2.5 mM, va BSA 0,1% khong chira axit béo (khoi luong/thé tich), d6 pH=7,4 ddi voi
thu thd CB2) vdi tdng thé tich 1a 0,2 ml trong 1 gio ¢ 30°C két hop lic. Dung phan
ung nay bing cach loc nhanh qua céc dia vi loc phit polyetylenimin 0,5% (dia loc
UniFilter GF/B; Packard). Hoat tinh phéng xa lién két duge xéac dinh bang Ki bing
cach st dung phép phén tich hdi quy phi tuyén tinh (Activity Base, ID Business
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Solution, Limited), véi gia tri Kd cho [3H]CP55,940 xac dinh dugc tir cac thir nghiém
baio hoa. Céc hop chit ¢6 cong thire (I) c6 & luc cao doi voi thy thé CB2 c6 i luc dudi

10 uM, cu thé hon 1a tir InM dén 3 pM va cu thé nhat Ia tir InM dén 100 nM.
Thir nghiém cAMP

Céc t8 bao CHO biéu hién céc thy th8 CB1 hoic CB2 & ngudi duge gieo maim
trong khoang thoi gian tir 17 dén 24 gio trude khi thir nghiém véi 50,000 té bao trong
m3i 13 trong dia c6 96 15 mau den, c6 day phing trong sudt (Corning Costar #3904)
trong DMEM (Invitrogen No. 31331), 1x chét b6 sung HT, voi huyét thanh bao thai bé
10% vA 1 & didu kién CO, 5% va 37°C trong ti & 4m. Thay mdi truong sinh truong
bing dung dich dém bicarbonat Krebs Ringer c6 IBMX 1 mM va u ¢ nhiét d6 30°C
trong 30 phut. B4 sung cac hop chét vao d& thé tich thir nghiém cudi cung 1a 100 pl va
U trong 30 phut & nhiét do 30°C. St dung b kit phat hién cAMP-Nano-TRF, dé dimg
thir nghiém (Roche Diagnostics) bing cach bd sung 50 pl chét phan ung phan giai
(Tris, NaCl, Triton 1,5% X100, NP40 2,5%, NaN3 10%) va 50 pl dung dich phat hién
(20 uM mAb Alexa700-cAMP 1:1, va 48 uM Ruteni-2-AHA-cAMP) va dugc lac
trong 2 gi & nhiét do trong phong. Viéc truyén ning lugng duoc phan giai theo thoi
gian bang bo doc TRF (Evotec Technologies GmbH), dugc trang bi laze ND:YAG lam
ngudn kich thich. Pia nay dugc do hai 1An bing budc séng kich thich & 355 nm va phat
xa v6i do trd 12 100 ns va cdng 12 100 ns, tong thoi gian tiép xuc 1an lugt 10 gidy ¢ 730
(46 rong dai 30 nm) hodc 645 nm (46 rong dai 75 nm). Tin hi€u FRET dugc tinh nhu
sau: FRET = T730-Alexa730-P (T645-B645) voi P = Ru730-B730/Ru645-B645, trong
d6 T730 1a 18 thir nghiém dugc do ¢ 730 nm, T645 14 16 thir nghiém dugc do ¢
645 nm, B730 va B645 1a dbi chimg st dyng dém 1an luot duge do & bude séng &
730 nm va 645 nm. Ham luong cAMP duoc xéc dinh tir ham ctla duong cong ti€u

chuAn kéo dai tir 10 pM dén 0,13 nM cAMP.

Gia tri ECso duoc xéac dinh bang cach st dung phan tich Activity Base (ID
Business Solution, Limited). Gia tri ECso dugc xéc dinh cho nhidu chit cht van
Canabinoit tinh dugc tir budc thir nghiém nay 1a phu hop véi cac gia tri dd duoc cong

b6 trong tai liéu khoa hoc chuyén nganh.
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Céc hop chit theo sang ché 12 chit chi van thy thé CB2 ¢6 ECso nho hon 1 uM
va c6 do chon loc cao hon so v&i CB1 trong thir nghiém tuong Ung it nhét 13 10 1an.
Hop chét cu thé theo sang ché 1a chat chii van thu thé CB2 ¢6 ECso nhd hon 0,05 uM

va c6 d6 chon loc cao hon so v6i CB1 trong thir nghiém twong ng it nhét 12 500 14n.

Vi duy, céc hop chat dudi day c6 gié tri ECso khi thtr nghiém © nguoi trong thu

nghiém cAMP chirc ning nhu dugce néu & trén:

CB2 CBl1 CB2 CB1
Vidu hcAMP hcAMP Vidu hcAMP hcAMP
EC50uM EC50 uM EC50uM EC50 uM

1 0,001 >10 49 0,0219 >10
2 0,0064 >10 50 0,0028 >10
3 0,0005 0,77 51 0,0021 >10
4 0,001 0,75 52 0,0008 >10
5 0,001 >10 53 0,0055 >10
6 0,0036 >10 54 0,0012 >10
7 0,0092 >10 55 0,0012 >10
8 0,0045 >10 56 0,011 >10
9 0,0016 0,363 57 0,0088 >10
10 0,0029 0,217 58 0,0157 >10
11 0,0026 >10 59 0,0009 >10
12 0,0009 0,365 60 0,0008 >10
13 0,0125 >10 61 0,0075 >10
14 0,0035 >10 62 0,0148 >10
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

0,0022

0,0031

0,0266

0,0081

0,0274

0,0203

0,1411

0,0021

0,0011

0,0034

0,0075

0,001

0,2674

0,0023

0,0486

0,0899

0,056

0,0096

0,0072

0,0453

0,0108

0,336

>10

>10

0,967

>10

>10

>10

>10

0,487

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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63

64

65

66

67

68

69

70

71

72

73

74

75

76

71

78

79

80

81

82

&3

0,1898

0,1735

0,0119

0,0039

0,0017

0,0004

0,0032

0,0051

0,2135

0,0674

0,0423

0,0018

0,0043

0,0177

0,0582

0,1676

0,0727

0,1594

0,0789

0,0007

0,0019

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

0,183

>10
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36 0,2204 >10 84 0,0023 0,08
37 0,0236 >10 85 0,0009 0,108
38 0,3118 >10 86 0,0866 >10
39 0,3014 >10 87 0,083 >10
40 0,0061 >10 88 0,0017 >10
41 0,0085 >10 89 0,0074 >10
42 0,0033 >10 90 0,0156 >10
43 0,0264 >10 91 0,0069 >10
44 0,004 >10 92 0,0025 >10
45 0,0012 >10 93 0,0088 >10
46 0,0053 >10 94 0,0028 >10
47 0,0036 >10 95 0,0644 >10
48 0,0017 >10 96 0,0051 >10

97 0,038 >10

Vidu A

Vién nén duoc bao mang chtta cdc thanh phan sau c6 thé duoc bao che theo

phuong phép thong thuong:
Céc thanh phén Cho mdi vién nén
Nhan:
Hop chét c6 cong thirc (D) 10,0 mg 200,0 mg
Xenluloza vi tinh thé 23,5 mg 43,5 mg
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Lactoza ngdm nuéc 60,0 mg 70,0 mg
Povidone K30 12,5 mg 15,0 mg
Natri tinh bdt glycolat 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(Trong lugng nhan) 120,0 mg 350,0 mg
Mang bao:

Hydroxypropyl metyl 3,5 mg 7,0 mg
xenluloza

Polyetylen glycol 6000 0,8 mg 1,6 mg
B6t talc 1,3 mg 2,6 mg
St oxit (mau vang) 0,8 mg 1,6 mg
Titan dioxit 0,8 mg 1,6 mg

Thanh phﬁn hoat tinh duoc sang qua rdy va dugc tron v6i xenluloza vi tinh thé va
hdn hop nay duoc tao hat véi dung dich chira polyvinylpyrolidon trong nu¢c. Hat nay
sau d6 duoc tron v6i natri tinh bot glycolat va magie stearat va duoc €p dé tao ra cac
nhan 1in luot c¢6 khdi lugng 120 hodc 350 mg. Cac nhan nay dugc phi dung

dich/huyén phu chira nuée chira thanh phdn bao mang néu trén.
ViduB

Céc vién nang chira cac thanh phan sau ¢ thé duoc bao ché theo phuong phap

thong thuong:
Céc thanh phén Cho mdi vién nang
Hop chét c6 cong thuc (I) 25,0 mg
Lactoza 150,0 mg
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Tinh bt ngd 20,0 mg

Bot talc 5,0 mg

Céc thanh phan nay dugc sang qua rdy va duoc tron va dugce nap vao cic vién nang co

kich ¢ 2.
ViduC

Céc dung dich dung d8 tiém c6 thé c6 thanh phén sau:

Hop chét c6 cong thirc (I) 3,0 mg

Polyetylen glycol 400 150,0 mg

Axit axetic B6 sung vira du dén d6 pH=5,0
Nuée cho cac dung dich tiém Diéu chinh dén 1,0 ml

Thanh phan hoat tinh dugc hoa tan trong hdn hop ctia polyetylen glycol 400 va
nuée dé tiém (phan). D6 pH duoc didu chinh dén 5,0 bang cach bd sung axit axetic.
Thé tich dwoc didu chinh dén 1,0 ml bing cach bd sung lugng nude du. Dung dich nay

duoc loc, duge nap vao cac 1o nhé st dung v06 bao thich hop va duoc vo trung.

-08-



36298

YEU CAUBAO HO

1. Hop chét c6 cong thirc (I):

N N R
/ =
\\ \\|N(
N
N
( (CH2)n
3
rR? R

@)
trong do:

R! 12 haloalkyl, halophenyl, alkoxyphenyl, alkyl-1,2,5-oxadiazolyl, haloalkylphenyl,
alkylsulfonylphenyl, halopyridinyl hodc alkyltetrazolyl;

R? 1 piperidinyl, azetidinyl, pyrolidinyl, hodc morpholinyl;

R3 va R* ddc 1ap dugc chon tir hydro, halogen, hydroxyl, alkylcarbonylamino va alkyl,

v6i didu kién 1a R3 va R* khong cung 1a hydro; va
nla 1 hodc 2;
hogc mubi duoc dung ctia ching.

2. Hop chét theo diém 1, trong d6 R!'la halophenyl, haloalkylphenyl hodc
alkylsulfonylphenyl.

3. Hop chit theo didm 1 hodc 2, trong d6 R! 1a clophenyl, triflometylphenyl hodc
metylsulfonylphenyl.

4, Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 R3 va R* doc
1ap duge chon tir hydro, halogen va hydroxyl.

S. Hop chit theo diém bét ky trong sb céc didm tir 1 dén 4, trong d6 mot trong s6
R3 va R* 12 hydro va nhom kia 1a hydroxyl, hogc trong d6 ca R3 va R* déu 1a halogen.
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6.  Hop chat theo didm bAt ky trong s6 cac diém tir 1 dén 5, trong d6 mdt trong sd
R3 va R* 13 hydro va nhém kia 14 hydroxyl, hodc trong d6 ca R? va R* déu 1a flo.

7. Hop chét theo diém bat ky trong s6 cac didm tr 1 dén 6, duoc chon tir:
3-[(2-clophenyl)metyl]-5,7-di(piperidin-1-yl)triazolo[4,5-d] pyrimidin;

5-(azetidin-1-yl)-3-[(2-clophenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin;

3-[(2-clophenyi)metyl]-7-(3,3-diflopyrolidin-1 -yl)-5-pyrolidin-1-yltriazolo[4,5-
d]pyrimidin;

4-[3-[(2-clopheny1)metyl]-7-(3,3-diflopyrolidin—1-yl)triazolo [4,5-d]pyrimidin-5-
yl]morpholin;

(3 S)-1-[3-[(2-clophenyl)metyl]-5-morpholin4-yltriazolo [4,5-d]pyrimidin-7-yl]-3-
metylpyrolidin-3-ol;

(3S)-3-metyl-1-[5 -morpholin-4-yl-3-[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol;

(3S)-1-[3-[(3 -clopyridin—2-yl)metyl]-5-morpholin-4-yltriazolo [4,5-d]pyrimidin-7-yl]-3-
metylpyrolidin-3-ol;

(3S)-3-metyl-1-[3-[(3-metyl-1 2,4-oxadiazol-5-yl)metyl]-5-morpholin-4-yltriazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol;

(3R)-1-[3-[(2-clophenyl)metyl]-5 -morpholin-4-yltriazolo[4,5-d]pyrimidin-7-yl]-3-
metylpyrolidin-3-ol;

(3R)-3-metyl-1-[5-morph01in—4-yl-3-[[2-(triﬂometyl)phenyl]metyl]triazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol;

(3R)-3-metyl-1-[3-[(2-metylsulfonylphenyl)metyl]-5-m0rpholin-4-y1triazolo [4,5-
d]pyrimidin-7-yl]pyrolidin-3-ol; va
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(3R)-3-metyl-1-[3-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl]-5 -morpholin-4-
yltriazolo[4,5-d]pyrimidin-7-yl]pyrolidin-3-ol.

8. Quy trinh diéu ché hop chét theo diém bt ky trong s6 cac diém tir 1 dén 7, quy

trinh ndy bao gobm mot trong cac bude sau:

(a) phan tng ctia hop chét c6 cong thire (A1):

R1
Ne_~ R
N \IV/

\\N =~ _N
Cl (AD)
khi c6 mit ctia hop chit c6 cong thic (A2):
N
(_j/\(CHZ)n
R ()

trong d6 R2 1a isopropyl, xycloalkyl hodc alkenyl va R!, R3, R* va n 1a nhu dugc x4c

theo diém bt k¥ trong s6 cic diém tir 1 dén 7;

(b) phan tng ctia hop chét c¢6 cong thie (B1):

H 2
N N R
o’
N, Y
\N \ N
N
( (CH2)n
3
4
R R @

khi c6 mit cia RICH,X trong d6 X 12 nhém halogen, hydroxyl hodc sulfonat, trong d6
R? 14 isopropyl, xycloalkyl hodc alkenyl va trong d6 R? dén R* va n 1a nhu duoc xac
dinh theo diém bét ky trong sé cac diém tir 1 dén 7,
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(c) phan tmg ctia hop chét c6 cong thire (C1):

N N_ _Cl
/ o’
N \\lNr
N
N
< (CH2)n
3
R R

©

khi c6 mit cia R2-H trong d6 R? 1a piperidinyl, alkylamino, azetidinyl, pyrolidinyl,
xycloalkylamino,  alkyloxetanylamino, morpholinyl,  (xycloalkyl)(alkyl)amino,
haloalkyloxy, alkoxy, xycloalkylalkoxy, xycloalkyloxy, oxetanyloxy,
alkyloxetanylalkyloxy, alkynyloxy, alkoxyalkoxy, hydroxyalkyloxy, alkylsulfanyl,
haloalkylsulfanyl, alkylsulfonyl, hydroxyalkylsulfanyl, hydroxyalkylsulfonyl hodc
alkoxyalkylsulfonyl va trong d6 R, R?, R* va n la nhur dugc xac theo diém bat ky trong

sO cac diém tur 1 dén 7.

9. Dugc phdm chita hop chét theo didm bét k¥ trong s6 céc diém tir 1 dén 7 va

chit mang khong c6 tac dung tri lidu.
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