(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

oy s woumror o 0 (NN AN
CUC SO HUU TRi TUE
1-0036694
CO7D 487/04; AG1P 11/00; A61P 25/00; (13) B
(51 AG61P 33/00; A61P 35/00; AG61K 31/519;
A61P 29/00
(21) 1-2018-05539 (22) 20/06/2017
(86) PCT/EP2017/064994 20/06/2017 (87) WO 2017/220517 28/12/2017
(30) 16175924.6 23/06/2016 EP
(45) 25/08/2023 425 (43) 25/04/2019 373A

(73) F.Hoffmann-La Roche AG (CH)
Grenzacherstrasse 124, 4070 Basel, Switzerland

(72) GOBBI, Luca (CH); GRETHER, Uwe (DE); GUBA, Wolfgang (DE); KRETZ,
Julian (DE); MARTIN, Rainer E. (AT); WESTPHAL, Matthias, Valentin (DE);
IJZERMAN, Adriaan Pieter (NL).

(74) Cong ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) HQP CHAT [1,2,3]TRIAZOLO[4,5-D]PYRIMIDIN CO AI LUC POI THU THE
CANNABINOIT LOAI 2, QUY TRINH PIEU CHE HOP CHAT NAY VA DUGQC
PHAM CHUA NO

(57) Sang ché dé cap dén hop chat ¢ cong thic (I):

"

RO
trong 6 R! dén R* va n 1a nhu duoc xac dinh trong ban mo ta va trong cic diém yéu cau
bao hd. Hop chat c6 cong thuc (I) ¢6 the dugc dung lam thude.



36694

Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén dan xuét [1,2,3]triazol[4,5-d]pyrimidin c6 i luc dbi véi thu
thé Cannabinoit loai 2 (CB2), quy trinh diéu ché cac din xuét nay va cac din xuét nay
duoc ding dé chin doan va diéu tri bénh.

Tinh trang ky thuit ciia sing ché

Céc chit cha vén cta thu thé Cannabinoit 2 ¢6 tac dung trong viéc diéu tri va/hoic
phong ngira bénh & dong vat ¢6 vii. Hop chét c6 cong thirc (I) dic biét hitu ich trong
viéc diéu tri hodc phong ngira bénh vi du ching dau, xo vita dong mach, thoai hoa
diém vang do tudi tac, bénh than do dai thdo dudng, ting nhan 4p, bénh tiéu duong,
viém, bénh viém ruét, tén thuong do thiéu mau cuc bo - tai tudi mau, suy gan cép tinh,
bénh xo héa gan, bénh xo hoa phéi, bénh xo hoda thin, bénh xo héa toan than, thai bd
ménh ghép cép tinh, bénh thin ghép man, bénh thin d4i thdo dudng, bénh than tiéu
cAu, bénh co tim, suy tim, ching thiéu mau cuc bod co tim, bénh nhdi mau co tim, X0
cing toan than, tdn thuong do nhiét, bong, seo phi dai, u sui, sbt viém loi, xo gan hodc
u gan, diéu hoa khdi lugng xwong, thoai hoéa than kinh, dot quy, con thiéu mau cuc bd
thodng qua hodc viém mang mach nhd.

Céc chit chil van ngugc cia thu thé Cannabinoit 2 ¢6 tac dung trong viéc diéu tri
va/hodc phong ngtra bénh & dong vét co6 vu.

Céc thu thé cannabinoit 13 mo6t nhém thu thé mang t€ bao thudc siéu ho thu thé két
cdp protein G. Hién c6 hai nhém phu da biét, duoc goi 1a thy thé Cannabinoit 1 (CB1)
va thu th8 Cannabinoit 2 (CB2). Thu thé CB1 chu yéu dwoc bidu hién trong hé thin
kinh trung wong (trc 13 trong hanh nhén tidu nfo, hii ma) va c¢6 mit véi lwong it hon &
ngoai vi. CB2, ma dugc ma hoda bdi gen CNR2, dugce biéu hién phé‘m 16n & ngoai vi,
trén cac té bao ciia hé mién dich, nhu cac dai thuc bao va cac 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 rudt non (Wright, K. L. et al. Br J Pharmacol 2008, 153(2), 263-70).
Thy thé CB2 ciing duoc phin bd rong khip trong ndo, & d6 nd
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duoc tim thdy chii yéu trén té bao vi than kinh dém va khong phai cac noron (Cabral,

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

Chét didu bién thu thé Cannabinoit 2 c6 tac dung trong vigc diéu tri va/hoic

phong nglra bénh ¢ dong vét c6 vu.

Su quan tam d6i v6i cac chét chu van thu thé CB2 van tiép tuc gia ting trong
thap ky qua (hién nay c¢ tir 30 dén 40 don xin cp patent/nim) do trén thuc té, mot vai
hop chét trudc d6 dd duoc chi ra 1a cé tac dung c6 loi trén cac mo hinh tién 1am sang
dbi voi nhidu bénh & ngudi bao gdm chiing dau man tinh (Beltramo, M. Mini Rev
Med Chem 2009, 9(1), 11-25), xo vita dong mach (Mach, F. et al. J Neuroendocrinol
2008, 20 Suppl 1, 53-7), didu hoa khdi luong xuong (Bab, L. et al. Br J Pharmacol
2008, 153(2), 182-8), viém than kinh (Cabral, G. A. et al. J Leukoc Biol 2005, 78(6),
1192-7), t6n thuong do thidu mau cuc bo/tai tudi méau (Pacher, P. et al. Br J Pharmacol
2008, 153(2), 252-62), bénh xo hda toan than (Akhmetshina, A. et al. Arthritis Rheum
2009, 60(4), 1129-36; Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9),
1050-6), bénh xo hoéa 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 mau khu tri/tai twéi méu (I/R) 1a nguyén nhén chinh gay
tdn thuong md xuét hién & cc tinh trang bénh Iy nhu dot quy, bénh nhdi mau co tim,
béc cAu ré nhanh tim phdi va cac phau thuat mach khac, va ciy ghép co quan, cling
nhu 1a co ché chinh gdy tén thuong bd phan cudi day than kinh cam gic, gy bién
ching la cdc con séc tuAn hoan & nhiéu can bénh khac nhau. T4t ca cé4c tinh trang bénh
ly nay duge déc trung béi viée he thdng cung cdp mau binh thudng bi pha va, dan dén
viéc cung cip oxy cho md khong du. Viéc cung cép lai oxy, vi du tai tuéi mau la giai
phap didu tri cudi cung dé khoi phuc viéc cung cAp oxy cho md binh thuong. Tuy
nhién, mau thiéu oxy va cc dudng chét din t4i c4c tinh trang bénh trong do néu viéc
tudn hoan dugc khoi phuc s& dan dén gay t6n thuong cho mé. Tén thuong tai tudi mau
mdt phan la do dép ng viém ctia cic md bi tén thuong. Cac té bao mau trang, duoc
cung cép cho ving nay khi mau tudn hoan trd lai, s& giai phong chit mang yéu t6 viem
nhu intolokin cling nhu céac gbe tu do dé dap tng véi viéc md bi tdn thuong. Dong
chay ctia méu sau khi dugc phuc hdi s& dua oxy trd lai cac té bao, gy to6n thuong cho

protein té bao, ADN, va mang sinh chat.
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Hién tuong tién thich nghi trong chung thiéu mau khu tra tir xa (RIPC) 1a co ché
bao vé ndi tai cua co thé chéng lai ton thuong do chung thiéu mau khu tra va su tai
tudi mau gy ra. N6 mo ta hién tugng ding quan tdm trong do ching thiéu mau khu
tri va tai tudi mau thoang qua khdng gay chét xay ra trong mot co quan hodc mot mo,
tao ra tinh d& khang véi céc thuong tén do tai tudi méu va thiéu méau khu tra “gly
chét” trong co quan hodc md tir cach xa noi xay ra hién tugng nay. Co ché thuc su ma
théng qua do chung thiéu mau khu trd va ti tuéi mau thoang qua dién ra & co quan
hoic md tao ra kha ning bao vé hién chua dugc biét dén mac du mot vai gia thuyét da

duoc dua ra.

Gia thuyét vé thé dich cho rdng cac chat noi sinh (nhu adenosin, bradykinin,
opioit, CGRP, ndi cannabinoit, Angiotensin I hodc mot s& chét khac nhu yéu té thé
dich chua x4c dinh duoc) dugc tao ra trong co quan hodc md xa di vao dong mau va
hoat héa thu thé twong tmg ctia né trong md dich va do d6 khoi phuc céc qua trinh bao
vé tim mach khac nhau trong té bao ma thuong xuit hién cung v6i hién tuong tién

thich nghi trong chiing thiéu méau khu tru.

Céc sb lidu gén day cho théy c4c ndi canabinnoit va cac thu thé cta ching, cu thé
CB2 c6 thé lién quan dén hién tugng tién thich nghi nay va gép phan ngin nglia t6n
thuong do tai tudi mau gay ra béng cach diéu hoa giam déap ing viém (Pacher, P. et al.
Br J Pharmacol 2008, 153(2), 252-62). Cu thé, céc nghién ctru gin day sir dung chét
cht van diéu chinh CB2 di chimg to hiéu luc cia chit chu van nay trong viéc lam
giam 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 nhiing ndm gin day, ngay cang c6 nhiéu tai lidu chi ra rdng CB2
cling co thé ddng quan tdm trong bdi canh tién man tinh va man tinh. Viéc chi diéu
hoa tang CB1 va CB2 dugc cho la ge‘in v&i trén md hinh ddng vat méc bénh man tinh
la bénh xo hoa (Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-
6; Yang, Y. Y. et al. Liver Int 2009, 29(5), 678-85) voi biéu hién CB2 lién quan trong

céc nguyén bio xo co, cac t€ bao nay chiu trach nhiém cho tién trinh xo hoa.
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Trén thuc té, viéc hoat héa thu thé CB2 bang chét chu van CB2 chon loc da duge
chi ra 1a tao ra tac 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 hoa da thir nghiém (Akhmetshina, A. et al.
Arthritis Rheum 2009, 60(4), 1129-36) va trong sinh ly bénh & gan, bao gbm chung xo
hoa gén véi 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 chit chu van nguoc cua thu thé Cannabinoit 2 c6 tac dung trong viéc diéu tri

va/hodc phong nglra bénh & dong vat c6 vu.

Méi quan tim vé phdi tir cua thu thé CB2 ngay cang ting 1én trong subt thap ky
qua (hién tai c6 30-40 don sang ché/nam). R& rang 14 theo céc ngudn khac nhau da hd
tro quan diém cho ring viéc truyén tin hiéu lipit endocannabinoit théng qua thu thé
CB2 1a mot cach phong bi ¢6 tinh bao vé & dong vat c6 vu (Pacher, P. Prog Lipid Res
2011, 50, 193). Viéc diéu bién viée truyén tin hiéu nay br?mg chit chu van chon loc thu
thé CB2 hodc chét chu van/cht ddi khang nguoc (phu thude vao bénh va giai doan
ctia bénh) dem lai kha nang didu tri bénh déng cht y & rit nhidu bénh khac nhau. Déi
véi chdt chi van/chat dbi khang ngugc cia CB2, tdc dung diéu tri c6 thé thu duoc &
nhiéu tinh trang bénh ly bao gdm chimg dau (Pasquini, S. J Med Chem 2012, 55(11):
5391), bénh dau than kinh (Garcia-Gutierrez, M.S. Br J Pharmacol 2012, 165(4): 951),
cac rdi loan tdm than (Garcia-Gutierrez, M.S. Br J Pharmacol 2012, 165(4): 951),
ching loan tam than (Garcia-Gutierrez, M.S. Br J Pharmacol 2012, 165(4): 951), bénh
lodng xuong va chimg viém (Sophocleous, A. Calcif Tissue Int 2008, 82(Suppl.
1):Abst OC18), cac bénh tam thin va chimg loan tdm than (Garcia-Gutierrez, M.S. Br
J Pharmacol 2012, 165(4): 951), ung budu (Preet, A. Cancer Prev Res 2011, 4: 65),
bénh viém ndo va bénh s6t rét (Zimmer, A. WO 2011045068), di ung va ching viém
(Ueda, Y. Life Sci 2007, 80(5): 414), bénh viém ndo va bénh s6t rét (Zimmer, WO
2011045068), bénh hen (Lunn, C.A. J Pharmacol Exp Ther 2006, 316(2): 780), cac rdi
loan mién dich (Fakhfouri, G. Neuropharmacology 2012, 63(4): 653), bénh viém khaop
dang thap (Chackalamannil, S. US 7776889), bénh viém khép (Lunn, C.A. J
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Pharmacol Exp Ther 2006, 316(2): 780), va cac rdi loan da day-rudt (Barth, F. FR
2887550).

Céc hop chét cia sang ché gin vao va diéu bién thu thé CB2 va c6 hoat tinh dbi
v6i thu thé CB1 thap hon.

Céc hop chét cua sang ché chira cac nhém chirc nhu sulfonyl florua, isothioxyanat,
thiol, azit va metyldisulfanyl ma tuy y c6 thé dugc st dung dé tao thanh lién két cong
hoa tri voi thu thé CB2. Cac phén tir hitu co nhd nay dung lam chét bién d6i cong hoa
tri ¢6 thé dwgc ding dé phat hién va khoanh ving dich, dé chup hinh anh, va d st
dung dé diéu trj (vi du so sénh Adebayo A Adeniyi, Ramesh Muthusamy & Mahmoud
ES Soliman, Expert Opin. Drug Discov. (2016) 11(1):79-90).

Ban chit ky thut ciia sang ché

Do d6, muc dich cia sang ché 1a d& cap dén hop chét c6 cong thirc (I);

1
R\
N

R™ @

trong do:

R! 1a vong dugc chon tr phenyl va [1,2,5]oxadiazolyl, trong d6 vong d& néu dugc
thé bing mot phan ti thé dugc chon tir halosulfonyl, halosulfonylalkyl,
isothioxyanatoalkyl, isothioxyanato, aminoalkyldisulfanylalkyl,
hydroxyalkyldisulfanylalkyl, hydroxyalkyldisulfanyl, aminoalkyldisulfanyl,
halogen, alkyl, pyridinyldisulfanylalkyl,  benzotriazolylsulfonylalkyl,
dihydroxyalkyldisulfanylalkyl va pyridinyldisulfanyl va tily ¥ duoc thé tiép

bang xyano;
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R2 va R® doc lap dugc chon tir hydro, hydroxyl, halogen, thiohydroxyl,

thiohydroxyazetidinyl, azido, isothioxyanato va alkyldisulfanyl;

v6i didu kién 13 it nhit mot trong s8 R!, R? va R’ la nhém gém sulfonyl,

isothioxyanato, disulfanyl, thiohydroxyl hodc azido;
R* 13 alkyl hoc phenylhaloalkyl; va
n béng 0 hodc 1;
hoc mubi duge dung hodc este cua né.

"Hop chét c6 cong thie (I) 12 ddc bigt hiru ich trong viée didu tri phong nglra
chimg dau, bénh dau than kinh, hen, ching lodng xuong, ching viém, bénh tim than,
benh loan tam than, khéi u, viém ndo, bénh sdt rét, di tmg, rdi loan mién dich, viém
khop, 61 loan da day- rudt non, roi loan tdm than, viém khop dang thép, bénh loan
tAm than va di tng.

MO ta chi tiét sang ché

ba phat hién ra rang din xuét [1,2,3]triazolo[4,5-d]pyrimidin c6 4i luc manh va
d6 chon loc cao d6i véi thu thé cannabinoit CB2. Céac hop chét nay c6 tac dung didu
bién dbi véi hoat tinh cia thy thé CB2. Thudt ngit ‘tic dung diéu bien’ ddc biét c6

nghia la c6 tic dung chu vén, doi khang va/hodc chu véan nguoc.

Trong ban mo ta sdng ché nay, thuat ngit “alkyl”, mét minh hodc ¢ dang két hop
v4i nhém khéc, dung dé chi nhom alkyl mach théng hodc mach nhanh c6 tir 1 dén 8
nguyén tir cacbon, cu thé 12 nhom alkyl mach thang hosic mach nhanh c6 tir 1 dén 6
nguyén tir cacbon va cu thé hon 12 nhém alkyl mach thing hodc mach nhanh c6 tir 1
dén 4 nguyén ti cacbon. Cac vi du vé nhém Ci-Cs alkyl mach théng hodc mach nhanh
1A metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, cac pentyl dong phan, cac
hexyl déng rhén, cac heptyl ddng phan va céc octyl d6ng phan, cu thé 13 metyl, etyl,
propyl, butyl va pentyl. Cac vi du cu thé vé alkyl 1a metyl, etyl va tert.-butyl.

Céac thuat nglt “halogen” hodc “halo”, mot minh hodc ¢ dang két hop v6i nhdm
khéc, chi flo, clo, brom hodc iot va cu thé 1a flo, clo ho#c brom, cu thé hon 14 flo va

clo. Thuét ngit “halo”, két hop v6i nhom khac nita, chi sy thay thé ctia nhém da néu
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br:ing it nhdt mot halogen, cu thé 1a duoc thé bang mot dén nam halogen, cu thé 1a tu

mot dén bbn nguyén ti halogen, tirc 1a mot, hai, ba hodc bdn nguyén tir halogen.

Thuat ngit “haloalkyl”, mot minh hodc ¢ dang két hop voi nhom khac, ding dé
chi nhom alkyl dugc thé béng it nhat mot halogen, cu thé 1a duoc thé béng mot dén
nim halogen, cu thé 1a tr mot dén ba nguyén t halogen. “Haloalkyl” cu thé 1a

diflometyl.

Céc thuat ngit “hydroxyl” va “hydroxy”, mét minh hodc & dang két hop véi
nhém khéc, ding dé chi nhém -OH.

Thuéat ngit “amino”, mot minh hogc & dang két hop voi nhom khac, ding dé chi

nhém amin bac mot (-NH,), nhém amin béc hai (-NH-), hodc nhom amin béc ba (-N-).

Thuét ngit “sulfonyl”, mdt minh hodc & dang két hop voi nhom khac, dung dé
chi nhém -SO,.

Thuét ngit “disulfanyl”, mét minh hodc & dang két hop v6i nhém khac, dung dé
chi -S-S-.

Thuat ngit “isothioxyanato”, mdt minh hodc & dang két hop véi nhom khac, dung

dé chi nhém -N=C=S.

Céac thuét ngit “thiohydroxyl” hodc “thiohydroxy”, mot minh hoac ¢ dang két
hop v6i nhém khac, dung dé chi nhom -SH.

Thuét ngit “azido”, mdt minh hodc & dang két hop véi nhém khéc, dung dé chi

nhém -N3 .

Thuat nglt “cac mudi duge dung” dé cap dén cac mudi gitt dugc hi¢u qua sinh
hoc va céc tinh chét cia cac bazo tu do hoic céc axit ty do, ma cé hiéu qua sinh hoc
va hi€u qua mong mubn khac. Cac mudi duge tao ra véi cac axit vo co nhu axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, cu thé 1a axit
clohydric, va cac 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 mubi

nay cé thé duogc diéu ché bang cach cong bazo vd ¢o hodc bazo hitu co voi axit tu do.
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Céc mudi thu dugc tir bazo vd co bao gém, nhung khong gidi han ¢, cac mudi natri,
kali, lithi, amoni, canxi, magie. Céac mubi thu dugce tir cac bazo hitu co bao gém,
nhung khéng gidi han & cac mudi cua cadc amin bac mot, bac hai va bac ba, cdc amin
duogc thé bao gém cac amin duge thé c6 trong tu nhién, cdc amin vong va nhuya trao
dbi ion bazo, nhu nhua isopropylamin, trimetylamin, dietylamin, trietylamin,
tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin, polyamin. Hop
chét co6 cong thirc (I) cling c6 thé c6 mit & dang ion ludng tinh. Cac mudi duoc dung
duoc uu tién dic biét cia cac hop chét c6 cong thic (1) 1a cac mubi clia axit clohydric,

axit bromhydric, axit sulfuric, axit phosphoric va axit metansulfonic.

"Cac este duoc dung" nghia la hop chét c6 cong thic chung (I) c6 thé duoc din
xut & cac nhom chirc dé tao ra cac dén xuit ma c6 kha nang chuyén hoa thanh cac
hop chét gde in vivo. Céc vi du vé céc hop chét nay bao gdm céc dan xudt este co thé
chép nhan vé mit sinh ly va khong bén vé mit chuyén héa, nhu cac este metoxymetyl,
céc este metylthiometyl va céc este pivaloyloxymetyl. Ngoai ra, cac chat tuong duong
c6 thé chap nhan vé mit sinh 1y bat ky cta hop chét ¢6 cong thuc chung (I), tuong tu
v6i céc este khong bén vé mit chuyén hoa, ma c6 kha nang tao ra cac hop chat gbc co

cong thirc chung (I) in vivo, ndm trong pham vi clia sang ché nay.

Néu mot trong cac nguyén liéu ban dAu hodc céc hop chit c6 cong thuc (I) chira
mot hodc nhiéu nhém chirc ma khong 4n dinh hodc dé phan mg trong cic cac didu
kién phan tng ctia mét hodc nhiu budc phan tng, thi cac nhom bao vé thich hop (nhu
duoc md ta vi du trong “Protective Groups in Organic Chemistry” boi T. W. Greene
and P. G. M. Wuts, 3" Ed., 1999, Wiley, New York) c6 thé duoc dua vao trude budce
quyét dinh 4p dung cac phuong phéap da dugc biét rd trong linh vuc. Cac nhém bao vé
nay co thé duoc loai bo & giai doan sau clia qué trinh tdng hop bang cach st dung céc
phuong phap chuin dugc mo ta trong tai liéu. Céc vi du vé cic nhom bao vé 1a tert-
butoxycarbonyl (Boc), 9-fluorenylmetyl carbamat (Fmoc), 2-trimetylsilyletyl
carbamat (Teoc), carbobenzyloxy (Cbz) va p-metoxybenzyloxycarbonyl (Moz).

Hop chét ¢ cong thic (I) co thé chira mot vai tim khong dbi xtmg va c6 thé c6
mit & dang cua cac chét dong phan d6i anh tinh khiét quang hoc, cac hdn hop cua cac

chat dong phén d6i anh nhu, vi dy, cac raxemat, céc hdn hop ctia cac chat dong phan
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khéng dbi quang, cdc raxemat ddng phan khong d6i quang hodc cac hén hop cua cac

raxemat déng phan khong d6i quang.

Thuét ngit “nguyén tr cacbon khong dbi xuing” nghia 1a nguyén tir cacbon co6
bbn phan tir thé khac nhau. Theo quy wdc Cahn-Ingold-Prelog, nguyén tir cacbon
khéng déi ximg c6 thé ¢ cau hinh “R” hodc “S”.

Cu thé, sang ché dé cap dén hop chét c6 cong thuc (1), trong do:

R! 12 vong duge chon tir phenyl va [1,2,5]oxadiazolyl trong d6 vong da néu duoc thé
bing modt phan tu thé dugc chon tur halosulfonyl, halosulfonylalkyl,
isothioxyanatoalkyl, isothioxyanato, aminoalkyldisulfanylalkyl,
hydroxyalkyldisulfanylalkyl, —hydroxyalkyldisulfanyl, aminoalkyldisulfanyl,
halogen va alkyl;

R> va R® doc lap duoc chon tixr hydro, hydroxyl, halogen, thiohydroxyl,
thiohydroxyazetidinyl, azido, isothioxyanato va alkyldisulfanyl;

véi didu kién 1a it nhat mot trong s& R', R? va R’ 1a nhém gdm sulfonyl,

isothioxyanato, disulfanyl, thiohydroxyl hodc azido;
R* 12 alkyl hodc phenylhaloalkyl; va
n bang 0 hoc 1;
hodc mudi duoc dung hodc este cia no.

Séang ché con d& cap dén:

Hop chit co cong thic (I), trong doé R' 1a vong dugce chon tir phenyl va
[1,2,5]oxadiazolyl, trong d6 vong da néu dugc thé bing mot phan tlr thé duoc chon tir
halosulfonyl, halosulfonylalkyl, isothioxyanatoalkyl, isothioxyanato, halogen va alkyl;

Hop chét c6 cong thuc (I), trong d6 R' 1a vong dugc chon tir phenyl va
[1,2,5]oxadiazolyl trong d6 vong da néu duoc thé bang mot phén tit thé dugc chon tir
flosulfonyl, flosulfonylmetyl, isothioxyanatometyl, isothioxyanato, clo va metyl;

Hop chit c6 cong thic (I), trong do R' 1a flosulfonylphenyl,
flosulfonylmetylphenyl, isothioxyanatometylphenyl, isothioxyanatophenyl, clophenyl
va metyl[1,2,5]oxadiazolyl;
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Hop chit c6 cong thitc (I), trong d6 R? 12 hydro va R’ 1a hydroxyl, thiohydroxyl,
azido, isothioxyanato hodc metyldisulfanyl, hoac ca R? va R? déu 1a flo;

Hop chét ¢6 cong thie (1), trong d6 R* 14 tert.-butyl hodc phenyldiflometyl; va

Hop chét c¢6 cong thie (1), trong d6 n bang 1;

Hop chit co cong thuc (1), trong do6 R' 1a vong dugc chon tir phenyl va
[1,2,5]oxadiazolyl, trong d6 vong da néu dugc thé bang mot phan tir thé dugc chon tur
halosulfonyl, halosulfonylalkyl, isothioxyanatoalkyl, isothioxyanato, halogen, alkyl,
hydroxyalkyldisulfanylalkyl, pyridinyldisulfanylalkyl, dihydroxyalkyldisulfanylalkyl
va tuy y duoc thé tiép bang xyano.

Hop chét c6 cong thic (I), trong do R' 1a vong dugc chon tur phenyl va
[1,2,5]oxadiazolyl, trong d6 vong dd néu dugc thé bang mot phan tir thé duoc chon tur
flosulfonyl, flosulfonylmetyl, isothioxyanatometyl, isothioxyanato, clo, metyl,
hydroxyetyldisulfanyletyl, flosulfonyletyl, pyridinyldisulfanyletyl,
dihydroxyetyldisulfanyletyl va tuy y dugc thé tiép bang xyano; va

Hop chdt c6 cong thae (I), trong do R' 1a flosulfonylphenyl,
flosulfonylmetylphenyl, isothioxyanatometylphenyl, isothioxyanatophenyl, clophenyl,
metyl[1,2,5]oxadiazolyl, hydroxyetyldisulfanyletylphenyl, flosulfonyletylphenyl,
pyridinyldisulfanyletylphenyl, dihydroxyetyldisulfanyletylphenyl hodc
(flosulfonyl)(xyano)phenyl.

Séng ché con dé cap dén hop chét c6 cong thue (I) dugc chon tir:
2-({5-tert-butyl-7-[(3S)-3-hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-
3-yl}metyl)benzen-1-sulfonyl florua;

(2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-
yl]metyl} phenyl)metansulfonyl florua;

[2-({5-tert-butyl-7-[(3S)-3 -hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3 -yl}metyl)phenyl]metansulfonyl florua;
5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-{ [2-(isothioxyanatometyl)phenylmetyl}-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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(3S)-1-(5-tert-butyl-3-{ [2-(isothioxyanatometyl)phenylJmetyl}-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol;

5-tert-butyl-7-(3,3-diflopyrolidin-1-yl1)-3 -[(2-isothioxyanatophenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-3-
yl]metyl}benzen-1-sulfonyl florua;

2-{[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-
yl]metyl}phenyl)metyl]disulfanyl}etan-1 -amin;
2-{[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin- 1-y1)-3H-[1,2,3]triazolo[4,5-d|pyrimidin-3-
yl]metyl} phenyl)metyl]disulfanyl}etan-1 -ol;
2-[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin- 1-y1)-3H-[1,2,3]triazolo[4,5-d|pyrimidin-3-
yl]metyl} phenyl)disulfanyl]etan-1-ol;

2-[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-3-
ylJmetyl} phenyl)disulfanyl]etan-1-amin;

2-{[2-({5-[diflo(phenyl)metyl]-7-(3 ,3-diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)phenyl] disulfanyl}etan-1-amin;
2-({[2-({5-[diflo(phenyl)metyl] -7-(3,3-diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl}metyl)phenyl] metyl} disulfanyl)etan-1-amin;
2-({5-[diflo(phenyl)metyl]-7-[(3 S)-3-hydroxypyrolidin-1-y1]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl}metyl)benzen-1 -sulfonyl florua;

2-({ 5-[diﬂo(phenyl)metyl]-7-(3,3-diﬂopyrolidin- 1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)benzen-1 -sulfonyl florua;
[2-({5-[diflo(phenyl)metyl]-7-[(35)-3 -hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)phenyl] metansulfonyl florua;
[2-({5-[diflo(phenyl)metyl]-7-(3.3 -diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl}metyl)phenyl]metansulfonyl florua;
(3S)-1-(5-[diflo(phenyl)metyl]-3-{ [2-(isothioxyanatometyl)phenyl]metyl} -3H-
[1,2,3]triazolo [4,5-d]pyrimidin-7-yDpyrolidin-3-ol;
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5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-3-{ [2-(isothioxyanatometyl)phenyl]
metyl}-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-3 -[(2-isothioxyanatophenyl)metyl]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol;

1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}azetidin-3-thiol;

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

(3R)-1-{5-tert-butyl-3-[(4-metyl-1 2,5-oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl} pyrolidin-3-thiol;

(3S)-1-{5-tert-butyl-3 -[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol;

(3R)-1-{5-tert-butyl-3 -[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol

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

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

5-tert-butyl-7-(3-isothioxyanatopyrolidin-1 -yD)-3-[(4-metyl-1,2,5-oxadiazol-3-
yl)metyl]-3H-[1,2,3]triazolo [4,5-d]pyrimidin;
7-(3-azidopyrolidin-1-yl)-5-tert-butyl-3- [(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin;

5-[diflo(phenyl)metyl] -7-[3-(metyldisulfanyl)pyrolidin-1-yl]-3 -[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo [4,5-d]pyrimidin;

3-[(2-clophenyl)metyl] -5-[diflo(phenyl)metyl]-7-[3 -(metyldisulfanyl)pyrolidin-1-yl]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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7-(3-azidopyrolidin-1-y1)-5-[diflo(phenyl)metyl]-3-[(4-metyl-1 ,2,5-oxadiazol-3-
yl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

7-(3-azidopyrolidin-1-yl1)-3 -[(2-clophenyl)metyl]-5-[diflo(phenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

3-[(2-clophenyl)metyl]-5-[diflo(phenyl)metyl] -7-(3-isothioxyanatopyrolidin-1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-[diflo(phenyl)metyl]-7-(3-isothioxyanatopyrolidin- 1-y1)-3-[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
2-[[5-[diflo(phenyl)metyl]-7-[(3S)-3 -hydroxypyrolidin-1-yl]triazolo[4,5-d]pyrimidin-
3-ylJmetyl]benzensulfonyl florua;

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

2-[[5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
ylJmetyl]benzensulfonyl florua;

5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1 -yD-3-[[2-[2-(pyridin-2-
yldisulfanyl)etyl] phenyl]metyl]triazolo[4,5-d]pyrimidin;
2-[2-[2-[[5-[diflo(phenyl)metyl]-7-(3.3 -diflopyrolidin-1-yl)triazolo[4, 5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanol;

2-[2-[2-[[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4, 5-d]pyrimidin-3-yljmetyl]
phenyl]etyldisulfanyl]etanol;

3-[[2-[2-(benzotriazol-1-ylsulfonyl)etyl] phenyl]metyl]-5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)triazolo[4,5-d] pyrimidin;
2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl] etansulfony! florua;

5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3 -[[2-[2-(pyridin—2-yldisulfanyl)etyl]phenyl]
metyl]triazolo[4,5-d]pyrimidin;

2-[2-[2-[[5-tert-butyl-7-(3 ,3-diflopyrolidin-1-yl)triazolo[4,5 -d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanamin;
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2-[2-[2-[[5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl]etanamin;
3-[2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
ylJmetyl]phenyl]etyldisulfanyl]propan-1,2-diol;
2-[[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]disulfanyl]etanol;

5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[ [2-(pyridin-2-yldisulfanyl)phenyl]metyl]
triazolo[4,5-d]pyrimidin; va

2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin-3-yl]metyl]-3-
etynylbenzensulfonyl florua.

Séng ché con dé cap dén hop chéit ¢6 cong thie (1), hop chét nay dugc chon tur:
2-({5-tert-butyl-7-[(35)-3 -hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-
3-yl}metyl)benzen-1-sulfonyl florua;

(2-{[5-tert-butyl-7-(3 ,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-3-
yl]metyl}phenyl)metansulfony! florua;

5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-{ [2-(isothioxyanatometyl)phenyl]metyl} -
3H-[1,2,3]triazolo[4,5-d]pyrimidin;

(39)-1-(5-tert-butyl-3-{ [2-(isothioxyanatometyl)phenyl]metyl} -3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol;

5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3- [(2-isothioxyanatophenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-
yl]metyl}benzen-1-sulfonyl florua;

1-{5-tert-butyl-3 -[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol;

(3S)-1-{5-tert-butyl-3-[(4-metyl-1,2,5 -oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl} pyrolidin-3-thiol;
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7-(3-azidopyrolidin-1-y1)-5-tert-butyl-3-[(4-metyl-1 ,2,5-oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3-isothioxyanatopyrolidin-1-yl)-3-[(4-metyl-1,2,5 -oxadiazol-3-
ylmetyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-[diflo(phenyl)metyl]-7-[3-(metyldisulfanyl)pyrolidin-1 -yl]-3-[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
7-(3-azidopyrolidin—1-yl)-3-[(2-clophenyl)metyl]-5-[diﬂo(phenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

2-[[5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1 -yDtriazolo[4,5-d]pyrimidin-3-
ylJmetyl]benzensulfonyl florua;

2-[2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin-3-yljmetyl]
phenyl]etyldisulfanyl]etanol;

2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin-3-yl] metyl]
phenyl]etansulfonyl florua;

5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-[[2- [2-(pyridin-2-yldisulfanyl)etyl]phenyl]
metyl]triazolo[4,5-d]pyrimidin;

3-[2-[2-[[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4, 5-d]pyrimidin-3-yl]metyl]
phenyl]etyldisulfanyl]propan-1 ,2-diol; va
2-[[5-tert—butyl-7-(3,3-diﬂopyrolidin-1-yl)triazolo[4,S-d]pyrimidin-3-yl]metyl]-3-
etynylbenzensulfonyl florua.

Viée didu ché hop chit c6 cong thic (I) theo séang ché ¢6 the duge thuc hién theo
phuong phap téng hop 1an lugt hodc ddng thoi. Phuong phdp tong hop céc hop chat
clia sang ché duoc thé hién trong so d6 dudi day. Cac k¥ ning cAn thiét dé tién hanh
cac phéan Ung va tinh ché cac san pham tao ra la da biét dbi voi nguoi ¢6 k§ nang trung
binh trong linh vuc nay. Cac phan tir thé va cac chi sd duoc st dung trong phan m6 ta
dudi day cho cdc quy trinh c6 nghia dugc néu & trén trong ban mo ta & trén trir khi co
quy dinh tri nguoc hin. Chi tiét hon, céc hop chat c6 cong thuc (I) c6 thé duoc diéu
ché theo cac phuong phap duoc néu dudi day, theo cac phuong phap duoc néu trong

vi du thuc hién hodc theo cac phuong phap tuong tu. Cac diéu kién phan tng thich
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hop cho céc bude phan ung riéng la da biét d6i v6i ngudi c6 k§ nang trung binh trong
linh vuc nay. Ngoai ra, cac diéu kién phan Umg anh hudng dén cac phan ung duge md
ta trong tai liéu chuyén nganh vi du: Comprehensive Organic Transformations: A
Guide to Functional Group Preparations, 2nd Edition, Richard C. Larock. John Wiley
& Sons, New York, NY. 1999). Céc tac gia sang ché phat hién rang s& thuan lgi hon
néu thuc hién phan tmg khi ¢6 mat hodc khong c6 mat dung mdi. Khong cé gioi han
cu thé vé ban chit cta dung mdi duge st dung mién 1a cac dung mdi khong co tac
dong xAu dén phan tmg hodc chét phan mg ¢ lién quan va n6 c6 thé hoa tan cac chét
phan Ung, it nhét dén mot mic d6 nao dé. Cac phan tmg duoc mo ta co thé dién ra
trong khoang nhiét do rong, va nhiét do phan tmg chinh x4c khong phai la yéu t6
quyét dinh d6i v6i sang ché. Thuan loi néu thuc hién phan Gmg dugc mod ta trong
khoang nhiét do nim trong khoang tir -78°C dén nhiét do hoi luu. Thoi gian can cho
phan Ung cling ¢ thé thay doi trong khoang rdng, tiry thudc vao nhiéu yéu td, cht yéu
la nhiét do phan tmg va ban chit ctia céc chét phan tng. Tuy nhién, khoang thoi gian
tr 0,5 gio dén vai ngay thudng s€ du d8 tao ra cac chit trung gian va cac hop chat
duoc md ta. Trinh ty phan ing khong bi gi6i han ¢ trinh tw dugc thé hién trong cac so
dd, tuy nhién, tiy thudc vao nguyeén liéu ban d4u va kha ning phan ung tuong Ung cua
chung, trinh tu cua cac budc phan img ¢d thé duoc thay ddi tiry y. Cac nguyén liéu ban
dau hodc co thé mua dugc trén thi truong hodc co thé duoc didu ché bang cac phuong
phap tuong tu vdi cac phuong phap duoc néu dudi day, theo cac phuong phap duge
md ta trong céc tai liéu vién din duoc néu trong ban md ta hoac trong cac vi du thuc

hién, hodc theo cac phuong phap da biét trong linh vuc.
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a) Cac halogenua II hodc c6 thé mua duoc trén thi truong hodc cd thé dugc tong
hop theo cac phuong phép da biét trong linh vuc. Céc halogenua II nay dugc phan
g mot cach d& dang voi natri azit trong dung mo6i thich hop nhu axetonitril, etanol
hoic DMF dé tao ra dan xuht azit IIL. Cac diéu kién dugc uu tién khac li€én quan dén
viée str dung cdc dung moi nhu DMA, NMP hoic DMSO, thdm chi dugc uu tién hon
1a NMP va DMSO. Trong cac dung moi khong phén cuc co cuc nhu NMP va DMSO,
su alkyl héa thuong cé thé duoc thuc hién & nhiét do thép hon so véi vi du trong
axetonitril, thuong & nhiét d¢ trong phong dén 40°C (day la trudong hop vi du dbi voi
BnCl, 1-clo-2-(clometyl)benzen hodc PMB-CI; diéu nay phu thudc vao tinh phan ing
ctia cac halogenua II) va do véy tao ra cua sd an toan xi 1y tot hon (luu ¥ céc azit hitu
co la qué trinh dugc biét 1a nguy hiém tidm tang va quy trinh an toan ludén ludn dugc
danh gid mot cach cAn than). Viéc bd sung nudc cb thé ¢ loi vi n6 lam tdng do hoa
tan cla natri azit va dem lai profin déng hoc manh hon nhiéu vi né giup hoa tan cac
cuc cing cua NaNj. N6 cling ¢6 thé tao ra kha nang loc cla hdn hop phan ung azit
cudi cung t6t hon. Viéc loc hdn hop phan tng vi du ¢6 thé 1a cin thiét khi viéc thém
vong dudi day duoc thue hién theo kidu lién tuc trong cac binh phan tmg c6 rénh nho.

Azit khéng dugc phan tach va dung dich cua né tét nhit dugce dua vao trong budc tiép
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theo. Viéc nay ciing c6 the trénh dugc viéc phan tach clia ndé ma cling ¢6 thé din dén

c4c van dé vé an toan.

b) Dan xudt triazol TV c6 thé duge didu ché bang cach cong vong [3+2] cla cic
dan xudt azit III bang 2-xyanoaxetamit voi sy ¢6 mit clia bazo thich hop nhu natri
metoxit hodc natri etoxit trong dung mdi thich hop nhur metanol, etanol hoac DMF.
Céac diéu kién dugc uu tién khac lién quan dén phan Umg gilta azit véi 2-
xyanoaxetamit trong cdc dung mo6i nhu NMP hoac DMSO, khi ¢6 mat cta natri
hydroxit. Quy trinh theo mé thudng duoc thuc hién & nhiét do nam trong khoang tur
nhiét do trong phong dén 50°C, t5t hon 13 & nhiét ndm trong khoang tir nhiét do trong
phong dén 40°C (cén than, do an toan cta quy trinh ludn ludn dugc danh gid mot cach
cAn than). Qua trinh cdng vong nay cling c6 thé stra ddi theo kiéu lién tuc (vi du dbi
v6i tai liéu chuyén nganh cé lién quan, xem Org. Process Res. Dev., 2009, 13 (6), pp
1401-1406) va trong truong hop nay nhiét do phan tmg c6 thé tang 1én trén 50°C,
ching han (nhung khong gii han &) ¢ nhiét do nam trong khoang tir 50°C dén 90°C,
t6t hon 1a nim trong khoang tir 60°C dén 70°C.

¢) Din xuét triazol c¢6 cong thiic V ¢6 thé thu duoc bing cach axyl hoa hop chat
c6 cong thuc IV bing axyl-halogenua voi su c6 mit cua bazo nhu DIEA, DMAP,
pyridin va bazo tuong tu. Su axyl hoa kép va su hinh thanh céc san pham phu nitril d&
dugc quan sat. Diéu nay c¢6 thé 1a quan trong vi du khi xur 1y trong pyridin lam dung
moi. Tuy nhién, didu nay co thé duoc giam thiéu khi st dung DMA hodc NMP, t6t
hon 1a DMA 1am dung moi thay cho pyridin. Cac diéu kién duoc uu tién lién quan dén
viéc st dung 1,0-2 duong luong pyridin va pivaloyl clorua, t6t hon 1a tir 1,0 dén 1,5
duong lugng, t5t hon 1a khoang 1,5 duong luong & nhiét do ndm trong khoang tir 50
dén 100°C, t6t hon 13 nim trong khoang tir 75 dén 85°C. Nhimg dung moéi phén cuc
c6 diém sdi cao nay con cho phép rut ngin budc dong vong tiép theo dé 1am don gian

hon nhiéu quy trinh nay.

d) Cac dan xut triazolopyrimidin VI ¢ thé duoc diéu ché bang cach dong vong
ndi phan tur cua dan xuét triazol V véi su c6 mit ctia bazo nhu KHCO;, Na,CO5 va
nuée c6 hodc khéng c6 dung mdi nhu metanol, etanol, dioxan va toluen. Cac diéu kién
duoc uu tién thay thé lién quan dén viéc stt dung DMA hodc NMP lam dung moi, tot

hon 1a DMA. Phan tmg nay co thé duoc thuc hién v&i su c6 mat clia KHCO;5 ¢ nhiét
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d6 nim trong khoang tlr 130 dén 170°C, t6t hon 14 & nhiét do nam trong khoang tlr 140
dén 160°C. Hop chit VI co thé ton tai dudi dang tautome hodc hdn hop cla céc

tautome, ching han:

R R!

\ H 4 \ 4

N N R N N\ R N N\ R

/
N N N

N p7
O OH o)
Tuay ¥ 14 amido amit c6 cong thue IV ¢6 thé duoc cho phan tmg véi cac nitril

R*-CN véi su c6 mit cua bazo nhu K,CO; trong dung mdi nhu DMF, uu tién 1a &
nhiét d6 gin voi diém sbi cua dung moi @8 truc tiép thu duge pyrimidon c6 cong thirc

VL

e) Céc clorua c6 cong thire VII ¢6 thé thu duoc bing phan tmg clia hop chat ¢6
cong thuc VI v6i chét phéan tmg clo héa nhu POCl;, SOCI, hodc (COCI), v6i su co
mit cia mdt bazo thich hgp nhu N, N-diety! anilin, lutidin, hogc pyridin. Cac diéu kién
duoc uu tién thay thé lién quan dén viéc st dung chit phan ung Vilsmeier lam tac
nhan clo hoéa. Cling cé thé dugc tao ra tai chd bing phan tng cua oxalyl clorua voi
DMEF. Su clo héa ¢o thé duoc thuc hién vi du trong axetonitril, DCM hoac AcOEt, tdt
hon 1a trong DCM. Nhiing didu kién nay cho phép nhiét do phan tng thip va vi du,
tranh viéc dimg lugng du POCI; khi xur ly. San pham thd c6 thé duoc dua vao trong
budc tiép theo.

f) Céc clorua c6 cong thirc VII ¢6 loi 1a duge cho phan tng v6i chét 4i nhan amin véi
su c6 mit ctia mdt bazo thich hop nhu trietylamin, DIEA hodc DBU trong dung moi
thich hop nhu axetonitril, metanol, toluen hoac DMF dé tao ra céc din xuét triazolo-

pyrimidin ¢ cong thuc L

Céc din xuat nay co thé 1a cac hop chét cubi cing, tuy nhién t6t hon 1a néu R'-
CH, = nhom benzyl dugc thé nhu p-metoxy benzyl, cdc nhom nay c6 thé duoc tach ra
v6i TFA, CAN, qué trinh hydro hoa va qué trinh twong tu 2 tiép can cac dan Xuét co
cdng thuc 1 (R'-CH, = H). R'-CH, = benzyl 12 nhom bao vé thay thé thich hop. Tranh
viéc stt dung PMB-CI (dé didu ché cac chét trung gian azit tuong tmg I1I) ma da dugc

bidt 12 c6 cac van dé& vé d6 on dinh nhiét (xem vi du Organic Process Research &
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Development 2005, 9, 1009-1012) va lam thay ddi chit luong tiry thudc vao nha cung
cip. Nhom benzyl c6 thé duoc phan tach trong céac diéu kién hydro phan chuin dong
thoi vi du v6i su ¢6 mit cua cac axit. Khi HCI duge st dung, cac dAn xuét c6 cong

thie T (R'-CH, =H) c6 thé dugc phan 1ap mot cach hiéu nghiém dudi dang cac mudi.

Dan xuét triazol c6 cdng thirc I (R'-CH, =H) c6 lgi 1a dugc cho phan tmg véi
halogenua (hodc sulfonat nhur mesylat, nonaflat hodc tosylat) véi sy c6 mit cia bazo
thich hgp nhu DIEA, DBU, K,COj;, hodc Cs,CO; trong dung m6i nhu DMF, dioxan
hodc toluen, hodc theo cach khac véi rugu trong cac diéu kién phan tng Mitsunobu
bang cach sir dung diazodicarboxylat thich hop (DEAD, DIAD va diéu kién tuong ty)
va phosphin nhu PBu; hodc PPh; trong dung moi thich hop nhu THF, DCM, toluen aé

tao ra cac dan xuét triazolo-pyrimidin cudi cing c6 cong thic L

Néu mot trong cdc nguyén liéu ban dau, cac hop chét c6 cac cong thuc II, cac
chit phan tng axyl héa duoc ding trong budc c) hodc cac amin dugc st dung trong
bude f), chira mot hodc nhiéu nhém chic ma khong 4n dinh hozc dé phan ung trong
céc diéu kién phan tng ctia mot hodc nhiéu budc phan tng, thi cdc nhém bao vé thich
hop (P) (nhu duoc md ta vi du trong T.W. Greene et al., Protective Groups in Organic
Chemistry, John Wiley and Sons Inc. New York 1999, 3" edition) c6 thé dugc dua
vao trude bude quyét dinh ap dung cac phuong phap da duoc biét rd trong linh vuc.
Cac nhom bao vé nay co thé duoc loai bo & giai doan sau clia qua trinh tdng hop bang

cach str dung cac phuong phap chuin dugc mo ta trong tai liéu.

Néu mét hodc nhiéu hop chét c6 cac cong thic II dén VII, céc chit phan Umg
axyl hoa dugc dung trong bude d) hodc cac amin dugc st dung trong budc f), chira
mot vai tam khong déi xtmg, céc triazolopyrimidin c6 cong thirc I ¢6 thé thu duoc
duéi dang cac hdn hop cla cac chét ddng phan khong d6i quang hodc cac chét dong
phén déi anh, ma c6 thé duge tach ra bang cac phuong phap da duoc biét o trong linh
vue, vi du HPLC hoac két tinh (khong ddi ximg). Céc hop chét raxemic vi du c6 thé
duoc tach ra thanh céac thé di quang cta chung qua céc mubi cua chit dong phan
khong ddi quang bang cach két tinh hodc bing cach tach cac thé dbi quang bang cac
phuong phéap sdc ky cu thé str dung hodc la chét hép phu khong dbi xtmg hodc chat

rira giai khong doi ximg.
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Séang ché con dé cap dén quy trinh didu ché hop chét c6 cong thuc (I), quy trinh
nay gém phan tmg ctia hop chét c6 cong thirc (A):

(A)

véi su ¢6 mét cua hop chét c6 cong thue (B):

n(;_\f 3
R
R*" (®)

va bazo, trong do R! @én R* va n 1a nhu duoc x4c dinh 6 trén.
Trong quy trinh cta sang ché, vi du bazo 1a trietylamin, DIEA hodc DBU.

Trong quy trinh cta sang ché, dung moi ¢6 thé duoc st dung, vi du dung mdi

nay co thé dugc chon tlr axetonitril, metanol, toluen va DMF-.

Nhu vay, ngoai ra, sang ché d& xuét hop chét c6 cong thire (I), hop chét nay dugc

diéu ché theo quy trinh cua sang ché.

Mot phuong an khac cua sang ché dé xuét dugc phim hodc thubc chtta hop chat
theo sang ché va chit mang khong c6 tac dung diéu tri bénh, chit pha loang hoac ta
duoc, ciing nhu phuong phép st dung cac hop chét theo sang ché dé bao ché dugc
phim va thudc nay. Trong mot vi du, hop chét c6 cong thuc (I) co thd dugc phdi tron
bing cach tron & nhiét d6 méi trudmg & do pH thich hop, va voi do tinh khiét mong
mudn, v6i chit mang chép nhan dugc vé& mit sinh ly, tuc la, cac chit mang ma khong
doc dbi voi ddi tugng nhén & cac liéu lugng va cac ndng d6 dugce dung ¢ dang dung y
ly. B6 pH cua ché phdm chu yéu phu thudc vao viéc st dung cu thé va ndng do cta
hop chit, nhung t6t hon 1a nim trong khoang bét ky trong khoang tir khoang 3 dén 8.
Trong mot vi du, hop chét c6 cong thue (I) duoc didu ché trong chit dém axetat, & do

pH=5. Theo phuong 4n khac nira, céc hop chit c6 cong thic (I) la vo trang. Hop chat
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nay co thé duoc bao quan, vi du, dudi dang hop phin ran hodc vo dinh hinh, dudi

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

Duoc phém duoc bao ché, dinh liéu, va duoc dung theo cach thich hop v&i thuc
hanh thudc t8t. Cac yéu tb cin cAn nhéc trong ngit canh nay bao gdm ri loan cu thé
can duogc diéu tri, dong vat c6 vi cu thé cAn diéu tri, tinh trang bénh ly 1am sang cua
timg bénh nhan, nguyén nhan gy rdi loan, vi tri phan phéi thudc, phuong phap dung,
lich dung, va cac yéu t6 khac da biét dbi voi bac si.

Céc hop chét theo sang ché ¢6 thé duoc dung theo dudng dung thich hop bat ky,
bao gém dudng miéng, cuc by (bao gém trong miéng va dudi ludi), truc trang, am
dao, qua da, ngoai dudng tiéu hda, dudi da, trong bung, trong phdi, trong da, trong tly
mac va ngoai mang cung va trong mii, va, néu mudn d& dung cuc bo, dung trong
thuong ton. Viéc truyén ngoai dudng tiéu hoa bao gbém dung trong co, trong tinh

mach, trong dong mach, trong bung, hodc dudi da.

Cac hop chét theo sang ché c6 thé duoc dung & dang thuén 1oi bét ky, vi du, cac
vién nén, thudc bdt, vién nang, dung dich, chit 1am phan tén, huyén phu, siro, thude
xit, thudc vién dan, gel, nhii twong, cao dan, v.v. Cac ché phém nay co thé chua céc
thanh phan thong thuong trong ché pham duogc, vi du, cac chét pha lodng, céac chat
mang, cac chét bién dbi do6 pH, céc chét tao ngot, chét tao khdi, va cac chit hoat tinh

khac.

Ché pham dién hinh dugc bao ché bang cach tron hop chét theo sang ché va chat
mang hodc ta dugc. Céc chit mang va td dugc thich hop da duoc biét 18 dbi vai nguoi
c¢6 trinh d6 trung binh trong linh vuc va duoc mod ta chi tiét trong, 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 va Practice of Pharmacy. Philadelphia: Lippincott, Williams
& Wilkins, 2000; va Rowe, Raymond C. Handbook of Pharmaceutical Excipients.
Chicago, Pharmaceutical Press, 2005. Cac ché pham nay ciing c6 thé bao gébm mot
hoac nhidu chét dém, chit lam dn dinh, chit hoat dong bé mat, tac nhan lam Am, chét
boi tron, chét nhil hoa, chét tao huyén phu, chit bao quan, chét chdng oxi hda, chét
lam mo, chét giy truot, chat tro x1t ly, cac chit mau, cic chét tao ngot, chét tao huong

thom, chét tao mui, cac chét pha loding va cac chét phu gia da biét khac tao ra thude c6
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vé ngoai dé nhin (tuc 13, hop chét theo sdng ché hodc duoc phim chira n6) hodc chét

tro trong viéc bao ché dugc phém (tac 1a, thude).
Nhu vay, sang ché con d& cap dén:
Hop chét ¢6 cong thire (T) @& ding lam chat cho téc dung diéu tri bénh;

Dugc pham chita hop chét co cong thie (1) va chit mang khong c6 tac dung didu
tri bénh;

Séng ché mo ta viéc sir dung hop chét c6 cong thuc (1) dé bao ché thude dé dicu
tri hodc phong ngira chimg dau, bénh dau than kinh, xo vita dong mach, thoai hoa
didm vang do tudi téc, bénh than kinh do dai thao duong, ting nhan ap, bénh tiéu
dudng, chimg viém, bénh viém rudt, tdn thuong do thiu mau cuc bd -tai tudi mau,
bénh suy gan cép, bénh xo hoa gan, bénh xo héa phéi, bénh xo hoéa thén, bénh xo héa
toan than, thai béo manh ghép cép tinh, bénh than ghép man, bénh than dai thao dudng,
bénh than tiéu cAu, bénh co tim, suy tim, ching thiéu mau cuc bd co tim/nhdi mau co
tim, bénh xo héa toan than, tdn thuong do nhiét, bong, seo phi dai, u sui, sdt viém loi,
X0 gan hodc u gan, didu hoa khdi luong xuong, thoai hoa than kinh, dot quy, con thiéu
mau cuc bd thoang qua, viém mang mach nho, hen, ching lodng xuwong, bénh tdm
than, bénh loan tim than, khéi u, viém ndo, bénh s6t rét, di tmg, r6i loan mién dich,

viém khop, rdi loan da day- rudt non, viém khép dang thép hoac di Ung;

Hop chét c¢6 cong thuc (I) duoc dung dé diéu tri hodc phong ngira chimg dau,
bénh dau than kinh, xo vita dong mach, thoai héa diém vang do tudi tac, bénh than
kinh do dai thao dudng, ting nhan ap, bénh tiéu duong, ching viém, bénh viém rudt,
t6n thuong do thiéu mau cuc bd -tai tui mau, bénh suy gan cip, bénh xo hoa gan,
bénh xo hoa phé)i, bénh xo héa than, bénh xo hda toan thén, thai bdo manh ghép cip
tinh, bénh than ghép man, bénh than dai thao duong, bénh than tiéu cdu, bénh co tim,
suy tim, ching thiéu mau cuc bd co tim/nhdi mau co tim, bénh xo hda toan than, tdn
thuong do nhiét, bong, seo phi dai, u sui, sét viém loi, xo gan hodc u gan, diéu hoa
khéi luong xuong, thoai héa than kinh, dot quy, con thiéu mau cuc bo thoang qua,
viém mang mach nho, hen, chimg lodng xuong, bénh tam than, bénh loan tAm than,
khdi u, viém ndo, bénh s6t rét, di ung, r6i loan mién dich, viém khép, r6i loan da day-

rudt non, viém khép dang thap hodc di tng;
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Sang ché mo ta phuong phép dé diéu tri hoic phong nglra chimg dau, benh dau
than kinh, xo vita dong mach, thoai héa diém vang do tui tac, bénh than kinh do dai
thdo duong, ting nhan 4p, bénh tiéu dudong, chimg viém, bénh viém rudt, tén thuong
do thiéu mau cuc bd -tai tudi mau, bénh suy gan cép, bénh xo hoa gan, bénh xo hoa
phéi, bénh xo hoa than, bénh xo hoa toan than, thai bo manh ghép cép tinh, bénh than
ghép man, bénh than dai thao dudng, bénh than tiéu cau, bénh co tim, suy tim, ching
thiéu mau cuc bd co tim/nhdi mau co tim, bénh xo hda toan than, tdn thuong do nhiét,
bong, seo phi dai, u sui, sbt viém loi, xo gan hodc u gan, didu hoa khéi luong xuong,
thoai hoa than kinh, dot quy, con thiéu méau cuc bd thoang qua, viém mang mach nho,
hen, ching lodng xwong, bénh tdm than, bénh loan tAm than, khoi u, viém ndo, bénh
s6t rét, di tmg, rdi loan mién dich, viém khop, roi loan da day- rudt non, viém khép
dang thap hodc di tmg, phuong phép nay gdm budc cho bénh nhan can diéu tri dung
mot lugng cho tac dung diéu tri ctia hop chét c6 cong thue (I); va

Hop chét c6 cong thie (I) duge dung dé phat hién hodc chup hinh anh thu thé
CB2.

Sau day sang ché s& dugc minh hoa bang cac vi du khong duoc du dinh dé gidi
han pham vi cua sang ché.

Vi du thwe hién sang ché

Céc chit viét tét

MS = phép phén tich phd khdi; CAN = xeri amoni nitrat; CAN = s& dich vu tom tat
hoa hoc; Ac = axetyl; DIEA = N, N-diisopropyletylamin; DBU = 1,8-
diazabixyclo[5.4.0]Jundec-7-en; DMF = dimetylformamit; HPLC = LC = sic ky long
hiéu ning cao; HRMS = phép phén tich phd khdi phan gidi cao; MeCN = axetonitril;
NBS = N-bromosucxinimit; NCS = N-closucxinimit; dit lidu NMR duoc bao céo theo
phﬁn triéu (8) dbi véi tetrametylsilan chuén noi va duge dbi chiéu voi tin hiéu khoa
doteri tir dung mdi mau (dg-DMSO trlr khi ¢ quy dinh khéac); hing s lién hop (J) tinh
theo Hertz, THF = tetrahydrofuran; TFA = axit trifloaxetic; DCM = diclometan.

Vidul

2-[[5-tert-butyl-7-[(3 S)-3-hydroxypyrolidin-1-yl]triazolo [4,5-d]pyrimidin-3-
yl]metyl]benzensulfonyl florua
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a) 2-(Bromometyl)benzen-1-sulfonyl florua

SO,F
Br

Hon hop cua phenylmetylsulfonyl florua (CAS 444-31-5, 350 mg, 2,01 mmol,
1 duong luong), NBS (429 mg, 2,41 mmol, 1,2 duong lugng) va AIBN (33 mg,
0,20 mmol, 0,1 duong lugng) trong MeCN (2,00 mL) dugc hdi lvu qua dém. Dung
mdi duoc loai bo va toluen (5 mL) duoc bd sung. Huyén phu nay duoc loc qua xelit
(rtra bang toluen nita) va phan dich loc dugce co. S&c ky nhanh trén silic oxit (EtOAc
1,5% trong hexan) tao ra 2-(bromometyl)benzen-1-sulfonyl florua (407 mg, 1,6 mmol,
hidu suat 80%) du6i dang chat rin khong mau. HRMS (EI+) 251,9251 (M.

b) 2-[[5-tert-butyl-7-[(3 S)-3-hydroxypyrolidin-1-yl]triazolo[4, 5-d]pyrimidin-3-
yl]metyl]benzensulfonyl florua

(3S)-1-(5-tert-butyl-3H-triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-01 (CAS 1433946-
74-7, 50 mg, 0,19 mmol, 1,0 duong luong) va 2-(bromometyl)benzen-1-sulfonyl
florua (53 mg, 0,21 mmol, 1,1 duong luong) dugc hoa tan trong DMF (1,0 mL) ¢
nhiét do trong phong. Sau d6 NEt; (40 pl, 0,29 mmol, 1,5 duong luong) dugc bd sung
va hén hop phan tng dugc khudy trong 1 gio. Hdn hop phan tng nay dugc pha loang
bing EtOAc (20 mL), dugc ria bing dung dich nude LiCl 5% (2x 2 mL) va nudc
mudi (1x 5 mL), dugc lam khd bang MgSOy,, dugc loc va dugc ¢d. Sac ky nhanh trén
silic oxit (EtOAc/hexan/AcOH theo ty 18 5:5:1) tao ra 2-[[5-tert-butyl-7-[(3 S)-3-
hydroxypyrolidin-1-yl]triazolo[4,5 -d]pyrimidin-3 -ylJmetyl]benzensulfonyl florua
(23 mg, 0,053 mmol, hiu suat 28%) dudi dang dau khong mau. HRMS (ESI+)
435,1607 (M+H").

Vidu?2
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(2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H- [1,2,3]triazolo[4,5-d]pyrimidin-3-
yl]metyl} phenyl)metansulfonyl florua

:::sozF

a) o-Tolylmetansulfonyl florua

o™

1-(Clometyl)-2-metylbenzen (CAS 552-45-4, 3,35 g, 23,8 mmol, 1,00 dwong lugng)
va thioure (1,81 g, 23,8 mmol, 1,00 duong luong) dugc két hop voi EtOH (24 mL) va
duoc hdi Ivu trong 1 gio. Dung moi duoc loai bo dé loai bod chit rin khong mau.
MeCN (34,3 mL) va HCI chua nuéc (2 M, 6,9 mL) dugce bd sung va n6 dugc khudy
cho dén khi hiu hét chét rin dugc hoa tan. NCS (12,7 g, 95.1 mmol, 4 duong lugng)
sau d6 duoc bd sung thanh cac phan & téc dd sao cho & nhiét do khong tang 1én trén
23°C (nhiét do bén trong, lam lanh bing bé d4). Sau khi bd sung xong, bé lam lanh
duoc thdo bo va hén hop mau vang dugce khudy trong 30 phut. Sau d6 n6 dugc rot vao
phéu bd sung chira nude (100 mL), viée chuyén duoc dinh lugng voi sy trg giup cua
ete. Pha nudc sau d6 duge chiét bang dietylete (3x 50 mL). Cac chét hitu co dugc két
hop duge rira bing dung dich nuéc NaHCO; bdo hoa (30 mL) va nude mubi (30 mL),
duge lam kho bing MgSO,, duge loc va dugc o d8 tao ra 5,84 g nguyén liéu tho,
nguyén liéu nay dugc hoa tan trong hdn hop ctia axeton:nudc theo ty 1€ 3:1 (100 mL).
Kali florua duoc bd sung (2,77 g, 47,6 mmol, 2 duong lugng). Sau khi khudy qua
dém, hdn hop dugc pha lodng bang nudc (300 mL) va dugc chiét bang ete
(3% 100 mL). C4c chit hitu co duge két hop duoc ria bang dung dich nuéc NaHCO;
bdo hoa (30 mL), nuée (30 mL) va nude mudi (30 mL), duge 1am khd bang MgSOy,
duoc loc va dugce co. S4c ky nhanh trén silic oxit (EtOAc 5% trong hexan) tao ra o-
tolylmetansulfonyl florua (2,04 g, 10,8 mmol, hiéu suét 45,5%) dudi dang dau khong
mau ma duoc hda ran qua dém. HRMS (EI+) 188,0303 (M").
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b) (2-(Bromometyl)phenyl)metansulfony! florua

SO,F
Br

o-Tolylmetansulfony! florua (188 mg, 1,00 mmol, 1 duong lugng), NBS (196 mg,
1,10 mmol, 1,1 duong lugng) va benzoyl peroxit (32,3 mg, 0,10 mmol, 0,1 duong
luong) dugc két hop véi CCly (5,00 mL) va duge hdi luu trong 3 gid. Loai bo dung
mdi va sic ky nhanh trén silic oxit (CHyCh 15% trong hexan) tao ra (2-
(bromometyl)phenyl)metansulfony! florua dudi dang chit ran khong mau (213 mg,
0,750 mmol, do tinh khiét 94% (nguyén liéu ban diu 6%), hidu sudt 71%). HRMS
(EI+) 265,9410 (M).

c) (2-{[5-tert-butyl-7-(3 ,3-diflopyrolidin-1-y1)-3H-[1,2,3]triazolo[4, 5-d]pyrimidin-3-
yl]metyl}phenyl)metansulfonyl florua

Tuong tu v6i quy trinh dugc md ta dé tdng hop hop chét 2-[[5-tert-butyl-7-[(3S)-3-
hydroxypyrolidin-1-yl]triazolo[4,5-d]pyrimidin—3-yl]metyl]benzensulfonyl florua (vi
du 1, budc b), hop chit & d& muc dugc didu ché tir hop chit 5-tert-butyl-7-(3,3-
diﬂopyrolidin-l-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (CAS 1438465-59-8, 50 mg,
0,18 mmol) va (2-(bromometyl)phenyl)metansulfonyl florua va dugc phén lap dudi
dang diu khong mau (15 mg, 0,032 mmol, higu suit 18%). HRMS (ESI+) 469,1624
(M+H").

Vidu3

[2-({5-tert-butyl-7-[(35)-3 -hydroxypyrolidin-1-y1]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin
-3-yl}metyl)phenyl]metansulfonyl florua

:SOZF

Tuong tw voéi quy trinh duge mo ta dé téng hop hop chét 2-[[5-tert-butyl-7-[(3S)-3-
hydroxypyrolidin—1-yl]triazolo[4,5-d]pyrimidin-3-yl]metyl]benzensulfonyl florua (vi
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du 1, budc b), hop chit & d& muc dwgc diéu ché tir (3S)-1-(5-tert-butyl-3H-
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol (CAS 1433946-74-7, 55 mg, 0,21 mmol,
1,0 duong luong) va (2-(bromometyl)phenyl)metansulfonyl florua va duoc phéan lap
du6i dang diu khong mau (31 mg, 0,069 mmol, hiéu sut 33%). HRMS (ESI+)
449,1767 (M+H").

Vidu 4

5-tert-butyl-7-(3,3-diflopyrolidin-1-yI)-3-{ [2-(isothioxyanatometyl)phenyl|metyl}-
3H-[1,2,3]triazolo[4,5-d]pyrimidin

a) 1-(Azidometyl)-2-(clometyl)benzen

N3
Cl

o-Xylylen diclorua (CAS 612-12-4, 3,23 g, 18,4 mmol, 1,00 duong luong) duoc hoa
tan trong DMSO (18,4 mL) va NaNj3 (1,20 g, 18,4 mmol, 1,00 duong lugng) dugc bd
sung. Sau 2 gid, hdn hop phan ting dugce pha loang bang nudc (200 mL) va dugc chiét
bang EtOAc (3x 70 mL). Pha hitu co duoc rira bing nude mudi (2x 20 mL), dugc lam
khé bang MgSO,, duge loc va dugc cd. Sic ky nhanh dugc lap lai trén silic oxit
(EtOAc 2% trong hexan) tao ra 1-(azidometyl)-2-(clometyl)benzen (520 mg,
2,86 mmol, hiéu sudt 15,5%) dui dang dau khong mau. 'H NMR (400 MHz, CDCls)
§ = 7,48 — 7,32 (m, 4H), 4,68 (s, 2H), 4,53 (s, 2H). °C NMR (101 MHz, CDCl3) § =
136,0, 134,3, 130,8, 130,2, 129.4, 129,2, 52,1, 43.6.

b) 1-(Clometyl)-2-(isothioxyanatometyl)benzen

NCS
Cl
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1-(Azidometyl)-2-(clometyl)benzen (421 mg, 2,32 mmol, 1,00 duong lugng) va
triphenylphosphin (669 mg, 2,55 mmol, 1,10 duong luong) duoc hoa tan trong CHCl;
(4,65 mL) & nhiét do trong phong. CS, (1,19 mL, 19,7 mmol, 8,50 mmol) dugc bd
sung va n6 duoc khudy trong 1 gio. Hon hop nay truc tiép dugc cho qua sdc ky nhanh
trén  silic oxit (EtOAc 2% trong hexan) dé tao ra 1-(clometyl)-2-
(isothioxyanatometyl)benzen (114 mg, 0,577 mmol, hiéu suit 24,9%) dudi dang dau
khong mau. HRMS (EI+) 197,0054 (M").

¢) 5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3- {[2-(isothioxyanatometyl)phenyl]metyl}-
3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tu v6i quy trinh duge mo ta dé tong hop hop chit 2-[[5-tert-butyl-7-[(3S)-3-
hydroxypyrolidin—1-yl]triazolo[4,5-d]pyrimidin-3-yl]metyl]benzensulfonyl florua (vi
du 1, bude b), hop chit & d& muc duge diéu ché tir 5-tert-butyl-7-(3,3-diflopyrolidin-1-
yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (CAS 1438465-59-8, 56 mg, 0,20 mmol) va 1-
(clometyl)-2-(isothioxyanatometyl)benzen va duoc phan 14p dudi dang dau khong

mau (37 mg, 0,083 mmol, hiéu sut 42%). HRMS (ESE+) 44,1772 (MHH).
Vidu s

(3S)-1-(5-tert-butyl-3-{ [2-(isothioxyanatometyl)phenyl]metyl} -3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-ol

Twong tu véi quy trinh duogc md ta dé tong hop hop chit 2-[[5-tert-butyl-7-[(3S)-3-
hydroxypyrolidin-l-yl]tria_zolo[4,5-d]pyrimidin-3-yl]metyl]benzensulfonyl florua (vi
du 1, busc b), hop chit & d& muc duoc didu ché tr (3S)-1-(5-tert-butyl-3H-
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-ol (CAS 1433946-74-7, 57 mg, 0,22 mmol,

1,0 duong luong) va 1-(clometyl)—2-(isothioxyanatometyl)benzen va dugc phan lap
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du6i dang diu khong mau (45 mg, 0,106 mmol, hiéu suét 49%). HRMS (ESI+)
424,1916 (M+H").

Vidu 6

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

Tuong tw véi quy trinh duge md ta dé tdng hop hop chét 2-[[5-tert-butyl-7-[(3S)-3-
hydroxypyrolidin—1-yl]triazolo[4,5-d]pyrimidin—3-yl]metyl]benzensulfonyl florua (vi
du 1, bude b), hop chit & @& muc duoc diéu ché tir 5-tert-butyl-7-(3,3-diflopyrolidin-1-
yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (CAS 1438465-59-8, 45 mg, 0,16 mmol) va 1-
bromometyl-2-isothioxyanatobenzen (CAS 108288-40-0) va duoc phan lap dudi dang
diu khong mau (20 mg, 0,047 mmol, hiéu sudt 29%). HRMS (ESIt) 430,1621
(M+H).

Vidu?7

2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-3-
yl]metyl}benzen-1-sulfonyl florua

SO,F

O

Tuong tu véi quy trinh dugc mo ta dé tdng hop hop chét 2-[[5-tert-butyl-7-[(3S)-3-
hydroxypyrolidin—1-yl]triazolo[4,5-d]pyrimidin-3-yl]metyl]benzensulfonyl florua (vi
du 1, budc b), hop chat & d& muc duge diéu ché tir 5-tert-butyl-7-(3,3-diflopyrolidin-1-
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yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (CAS 1438465-59-8, 60 mg, 0,21 mmol) va 2-
(bromometyl)benzen-1-sulfonyl florua va duoc phan Iap dué6i dang dau khong mau

(33 mg, 0,072 mmol, hiéu sudt 34%). HRMS (ESI+) 455,1470 (M+H).
Vidu8

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

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

CL
A
g,
5

MsO

3-yl metansulfonat

1-[5-tert-butyl-3-(2-clo-benzyl)-3H-[1 ,2,3]triazolo[4,5 -d]pyrimidin-7-yl]-pyrolidin-3-
ol (CAS 1433362-08-3, 154 mg, 0,398 mmol, 1,00 duong luong) va NEt; (111 pL,
0,796 mmol, 2,00 duong luong) dugc hoa tan trong CH,Cl, (1,80 mL) va duoc lam
lanh xuéng 0°C. Sau dé MsCl (62 uL, 0,80 mmol, 2,0 duong luong) dugc bd sung
dudi dang dung dich trong CH,Cl, (0,40 mL). Sau 40 phit, hdn hop phan tng dugc
pha lodng bang nudc va dugc chiét bang CH,Cl,. Cac chat hitu co két hop dugc cd
dac va phﬁn can cho qua sdc ky nhanh trén silic oxit (EtOAc 5% trong CH,Cl,) dé tao
ra 1-(5-(tert-butyl)-3-(2-clobenzyl)-3H-[1 ,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-
3-yl metansulfonat (170 mg, 0,366 mmol, hiéu sut 92%) dudi dang dau khong mau.
HRMS (ESI+) 465,1469 (M+H).
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b) S-(1-(5-(tert-butyl)-3-(2-clobenzyl)-3H-[ 1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl)pyrolidin-3-yl)etanthioat

@)
oL
1-(5-(tert-butyl)-3-(2-clobenzyl)-3H-[1 ,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-3-
yl metansulfonat (361 mg, 0,776 mmol, 1,00 duong lugng) dugc hoa tan trong DMF
(7,76 mL), kali thioaxetat (887 mg, 7,76 mmol, 10,0 duong lugng) duoc bd sung va
n6 duoc khudy & 50°C trong 2 gio. Sau khi dé nguoi xubng nhiét do trong phong, hdn
hop dugc pha lodng bang nudc va duoe chiét bang EtOAc. Cac chét hitu co dugc rira
béng dung dich nu¢c NaHCO; loang va nudc mudi, duoge 1am khd béng MgSO,, duge
loc va duoc co. Séc ky nhanh trén silic oxit (gradien EtOAc 10% dén 20% trong
hexan) tao ra S-(l-(5-(tert-butyl)-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-yl)pyrolidin-3-yl) etanthioat (345 mg, 0,735 mmol, hi¢u suét 95%) dudi dang chét
rén khong mau. HRMS (ESI+) 445,1579 (M+H").

c) 1-{5-tert-butyl-3 -[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol

S-(1-(5-(tert-butyl)-3-(2-clobenzyl)-3H- [1,2,3]triazolo[4,5-d] pyrimidin-7-yl)pyrolidin-
3-yl) etanthioat (109 mg, 0,245 mmol, 1,00 duong luong) dugc hoa tan trong hdn hop
cta MeOH va THF (2,40 mL) theo ty 1€ 1:1. K,CO; (203 mg, 1,47 mmol, 6 duong
luong) dugc bd sung va né duoc khudy trong 15 phit. Hon hop phan tmg duoc pha
loang bang nudc (50 mL) va dugc chiét bang EtOAc (3x 20 mL). Cac chét hitu co
duoc rua bing nudc mudi, duoc 1lam khd bang MgSO,, duge loc va duoc co. Séc ky
nhanh trén silic oxit (CH,Cl,:hexan:MeOH theo ty 18 50:50:1) tao ra 1-{5-tert-butyl-3-
[(2-clophenyl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrirnidin—7-yl}pyrolidin-3—thiol

(86 mg, 0,21 mmol, hiéu suat 87%) du¢i dang diu khong mau. HRMS (ESI¥)
403,1468 (M+H).
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Vidu9
1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3H-[1,2,3]triazolo[4, 5-d]pyrimidin-7-
yl}azetidin-3-thiol

Cl

L

N

N

SH
Huyén phu ctia 5-(tert-butyl)—7-clo-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin
(CAS 1433362-85-6, 20 mg, 59,5 umol), azetidin-3-thiol hydroclorua (CAS 179337-
60-1, 11,2 mg, 89,2 umol) va DIPEA (23,1 mg, 30,5 pL, 178 umol) trong axetonitril
(3 mL) duoc khudy & nhiét do moi truong trong 18 gid. Dung mdi dugc loai bo dudi
ap suit giam va phan cin dugc tinh ché bang TLC didu ché (silica gel, 2,0 mm,
Heptan:EtOAc theo ty 1€ 3:1) dé tao ra hop chit & dé muc (11 mg, 48%) dudi dang
diu ban rén khong mau. HRMS (ESI+) 389,1297 (M+H).

Vidu 10

(3S)-1-{5-tert-butyl-3-[(4-metyl-1 2,5-oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo [4,5-
d]pyrimidin-7-y1} pyrolidin-3-thiol hoac chét déng phan d6i anh

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

1,2,5-oxadiazol



Cl
5-(tert-butyl)-3-((4-metyl-1,2,5-oxadiazol-3 -yDmetyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-7(4H)-on (CAS 1919022-49-3, 235 mg, 0,812 mmol, 1,00 duong luong)
va mot giot cia DMF dugc hoa tan trong CH,Cl, (2,71 mL). Oxalyl clorua (80 pnL,
0,89 mmol, 1,1 duong lugng) duoc bd sung va hdn hop phan tmg nay duoc khudy qua
dém & nhiét do trong phong. Xelit dugc bd sung va dung méi duge loai bo. Séc ky
nhanh trén silic oxit (MeOH 0,5% trong CH,CL) tao ra 3-((5-(tert-butyl)-7-clo-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3 -yl)metyl)-4-metyl-1,2,5-oxadiazol (230 mg,
0,757 mmol, hiéu sudt 92%) dudi dang chit rén khoéng mau. HRMS (MALDI+)
308,1021 (M").

b) Pyrolidin-3-yl metansulfonat hydroclorua

H-HCI
N

o)

OMs

tert-butyl este cta axit 3-metansulfonyloxy-pyrolidin-1-carboxylic (CAS 141699-57-
2, 768 mg, 2,89 mmol, 1,00 duong luong) duoc hoa tan trong Et,O (8,7 mL) va HCI
(4 M trong dioxan, 8,68 mL, 17,4 mmol, 6 duong lugng) duoc bd sung. Hon hop duge
khudy qua dém, duge 6 va phn cin duge st dung ma khong cAn tinh ché thém.

c) 1-(5-(tert-butyl)-3-((4-metyl-1 ,2,5-oxadiazol-3-yl)metyl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-yl metansulfonat
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3-((5-(tert-butyl)-7-clo-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3 -yl)metyl)-4-metyl-1,2,5-
oxadiazol (300 mg, 0,98 mmol, 1,00 duong lugng) duoc hoa tan trong CH,Cl,
(4,87 mL) & nhiét do trong phong va pyrolidin-3-yl metansulfonat hydroclorua
(216 mg, 1,07 mmol, 1,10 dwong lugng) dugc bd sung. Sau d6 NEt; (272 uL,
1,95 mmol, 2,00 duong luong) dugc bd sung va n6 duogc khudy trong 30 phut. Xelit
duoc bd sung va dung moi duge lam bay hoi. Séc ky nhanh trén silic oxit (EtOAc 50%
trong hexan) tao ra 1-(5-(tert-butyl)-3-((4-mety1—1,2,5-oxadiazol-3-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-yl metansulfonat (426 mg,
0,89 mmol, hidu suit 91%) du6i dang dau khong mau. HRMS (EST¥) 4371715
(M+H").

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

l,\ljg\\
7
O\N

0
oL
1-(5-(tert-butyl)-3-((4-metyl-1 .2.5-oxadiazol-3-yl)metyl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-yl metansulfonat (147 mg, 0,337 mmol, 1,0 duong
luong) va kali thioaxetat (385 mg, 3,37 mmol, 10,0 duong luong) duoc két hop véi
DMEF (1,8 mL) va dugc gia nhiét dén 50°C trong 2 gio. Hon hop phan tng nay dugc
Jam lanh xudng nhiét d6 trong phong va dugc pha lodng bang EtOAc (50 mL). Pha
hitu co duge rira bing nuéce (10 mL), dung dich nude LiCl 5% (10 mL) va nude mubi
(10 mL), dugc lam khd bang MgSO,, dugc loc va duge co. Sic ky nhanh trén silic
oxit (EtOAc 15% trong hexan) tao ra S-(1-(5-(tert-butyl)-3-((4-metyl-1,2,5-oxadiazol-
3-yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin—3-yl) etanthioat
(107 mg, 0,257 mmol, hi¢u suét 76%). HRMS (ESI+) 417,1813 (M+H).

e) S-[(3S)-1-[5-tert-butyl-3 -[(4-metyl-1,2,5-oxadiazol-3 -yl)metyl]triazolo[4,5-
d)pyrimidin-7-yl]pyrolidin-3-yl] etanthioat
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Raxemic S-(1-(5-(tert-butyl)-3-((4-metyl-1 .2.5-oxadiazol-3-yl)metyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-yl) etanthioat (107 mg, 0,257 mmol) phai
cho qua tach bang HPLC khong dbi xung dé tao ra hop chit & dé& muc (25 mg, 0,06
mmol, 23%).
) (3S)-1-{5~tert-butyl-3-[(4-metyl-1,2,5-oxadiaz01-3-yl)metyl]-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-7-yl} pyrolidin-3-thiol
Hon hop cua S-[(3S)-1-[5-tert-butyl-3-[(4-metyl-1 ,2,5-oxadiazol-3-
yl)metyl]triazolo[4,5-d]pyrimidin-7-y1]pyrolidin—3—yl] etanthioat (25 mg, 0,06 mmol)
va K,CO; (45,6 mg, 330 pmol) trong THF (3 mL), nuée (1 mL) va metanol (1 mL)
duoc khudy & nhiét d6 moi truong trong 72 gi. HOn hop phan tmg nay dugc rot vao
nuée (30 mL) va duge chiét bing BtOAc (2 x 30 mL). Céc chét chiét két hop dugc rira
béng nude/nuse mudi (1:1), duge 1lam khod bang Na,SO, va dugc ¢d dudi ap suét
giam. Nguyén ligu thd duogc tinh ché bing TLC didu ché (silica gel, 1,0 mm,
heptan/EtOAc theo ty 1€ 1:1) dé tao ra hop chit & d& muc (12 mg, hiéu sudt 52%) dudi
dang chat rén khong mau. MS(ESI): m/z =374,1 M]"
Vidull

(3R)-1-{5-tert-butyl-3-[(4-metyl-1 .2,5-oxadiazol-3-yl)metyl]-3H-[1 ,2,3]triazolo[4,5-
dJpyrimidin-7-yl} pyrolidin-3-thiol hogc chat ddng phén ddi anh
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a) S-[(3R)-1-[5-tert-butyl-3-[(4-metyl-1,2,5-oxadiazol-3 -yl)metyl]triazolo[4,5-
d]pyrimidin-7-yl]pyrolidin-3-yl]etanthioat

Raxemic S-(1-(5-(tert-butyl)-3-((4-metyl-1 ,2.5-oxadiazol-3-yl)metyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-yl) etanthioat (107 mg, 0,257 mmol) phai
cho qua tach bang HPLC khong d6i xang dé tao ra hop chat & dé muc (33 mg, 0,08
mmol, 31%).

b) (3R)-1-{5-tert-butyl-3-[(4-metyl-1,2, 5-oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo
[4,5-d]pyrimidin-7-y1} pyrolidin-3-thiol

Tuong tu véi quy trinh duge mo ta trong vi du 10 (budc f), S-[(3R)-1-[5-tert-butyl-3-
[(4-metyl-1,2,5-0xadiazol-3 -yl)metyl]triazolo[4,5-d] pyrimidin-7-yl]pyrolidin-3-y1]
etanthioat dugc thuy phéan dé thu duoc hop chat & dé muc (14 mg, 61%) dudi dang
chit rin khong mau. MS(ESD): m/z = 374,1 [M]

Vidu 12

(3S)-1-{5-tert-butyl-3 -[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
y1} pyrolidin-3-thiol hogc chat ddng phan déi anh

Tuong tu véi quy trinh dugc mé ta dé tong hop hop chit (38)-1-{5-tert-butyl-3-[(4-
metyl-1 ,2,5-oxadiazol-3-yl)metyl]-3H-[1 .2,3]triazolo[4,5-d]pyrimidin-7-y1} pyrolidin-
3-thiol (vi du 10, céc budc a, c-f) hop chit ¢ dé muc (11 mg, 60%) duge didu ché dudi
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dang chat ran khong mau tlr 5-tert-butyl-7-clo-3-(2-clobenzyl)-3H—[1,2,3]triazolo[4,5-
d]pyrimidin (CAS 1433362-85-6). 'H NMR (300 MHz, CDCl;) 8 = 1,20 - 1,32 (m, 1
H) 1,36 (s, 9 H) 2,17 - 2,50 (m, 2 H) 3,87 - 4,20 (m, 2 H) 4,25 - 4,61 (m, 2 H) 5,86 (s,
2 H) 7,14 - 7,25 (m, 3 H) 7,38 - 7,41 (m, 1 H).

Vidu 13

(3R)-1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol hodc chat ddng phan dbi anh

SH

Tuong tw v6i quy trinh duge md ta dé tong hop hop chat (3S)-1-{5-tert-butyl-3-[(4-
metyl-1,2,5-oxadiazol-3-yl)metyl]-3H-[1 2,3]triazolo[4,5-d]pyrimidin-7-yl} pyrolidin-

3-thiol (vi du 10, céc budc c-f) hop chit & d& muc (12 mg, 60%) duge diéu ché dudi
dang chat ran khong mau tir 5-tert—butyl-7-c10-3-(2-clobenzyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin (CAS 1433362-85-6). 'H NMR (300 MHz, CDClL;) § = 1,21 - 1,32 (m, 1
H) 1,36 (s, 9 H) 2,19 - 2,39 (m, 2 H) 3,87 - 4,22 (m, 2 H) 4,27 - 4,61 (m, 2 H) 5,86 (s,
2 H) 7,13 - 7,25 (m, 3 H) 7,38 - 7,40 (m, 1 H).

Vidu 14

7-(3-azidopyrolidin-1-yl)-5-tert-butyl-3 -[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin
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1-(5-(tert-butyl)-3-((4-metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-7-yl)pyrolidin-3-yl metansulfonat (194 mg, 0,444 mmol, 1,00 duong
lwong) duoc hoa tan trong DMF (3,70 mL) va NaNj (144 mg, 2,22 mmol, 5 duong
luong) dugc bd sung. Hon hop phan umg nay duoc khudy & 90°C trong 1 gio. Sau khi
dé ngudi xubng nhiét do trong phong, hdn hop phan tng nay dugc pha lodng bing
nuée va duoc chiét bang EtOAc. Cac chat hitu co két hop duoc rira bing nudc mudi,
duoc 1am kho bing MgSO0y, dugce loc va duoc ¢d. Sic ky nhanh trén silic oxit (BtOAc
20% trong hexan) tao ra 7-(3-azidopyrolidin—1-yl)-S-tert-butyl-3-[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H—[1,2,3]triazolo[4,5-d]pyrimidin (153 mg, 0,399 mmol, hi¢u
suAt 90%) dudi dang dau khong mau. HRMS (ESI+) 384,2005 (M+HM).

Vidu 15

5-tert-buty1-3-[(2-clophenyl)metyl]-7—(3-isothioxyanatopyrolidin—1-y1)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

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

3-amin

7-(3-azidopyrolidin-1-yl)-5-tert-butyl-3- [(4-metyl-1,2,5-oxadiazol-3 -yl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin (32 mg, 0,078 mmol, 1,0 duong luong), nuée (28 pL,
1,6 mmol, 20 duong luong) va PPhs (41 mg, 0,16 mmol, 2,0 duong luong) dugc két
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hop véi THF (710 pL) va duoc khudy & 50°C trong 1,5 gio. Xelit duoc bd sung va
dung mdi duoc loai bo. Séc ky nhanh trén silic oxit (MeOH 10% trong CH,Cl,) tao ra
1-(5-(tert-butyl)-3-(2-clobenzyl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-3-
amin (21 mg, 0,054 mmol, hiéu sudt 70%) dudi dang chit rén khong mau. HRMS
(ESI+) 386,1857 (M+H").

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

1-(5-(tert-butyl)-3-(2-clobenzyl)-3H-[1 2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-
amin (12mg, 0,031 mmol, 1,0 duong luong) duogc két hop voi N,N'-
thiocarbonyldiimidazol (11 mg, 0,062 mmol, 2,0 duong luong) trong THF (155 pL)
va dugc khudy qua dém. Xelit dugc bd sung va dung moi dugc loai bo. Séc ky nhanh
trén silic oxit tao ra 5-tert-buty1—3-[(2-clophenyl)metyl]-7-(3-isothioxyanatopyrolidin—
1-yl)—3H-[1,2,3]triazolo[4,5-d]pyrimidin (6,5 mg, 0,015 mmol, hicu suit 49%) dudi
dang dau khong mau. '"H NMR (300 MHz, clorofom-d) & =743 — 7738 (m, 1H), 7,27
~ 7,17 (m, 3H), 5,87 (s, 2H), 4,64 — 4,47 (m, 2H), 4,40 — 4,27 (m, 1H), 4,17 — 4,04 (m,
1H), 4,02 — 3,92 (m, 1H), 2,55 - 2,27 (m, 2H), 1,37 (s, 9H).

Vidu 16

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

7-(3-azidopyrolidin-1 -yl)-5-tert-butyl-3-[(4-metyl-1,2,5 -oxadiazol-3-yl)metyl]-3H-

[1,2,3]triazolo[4,5-d]pyrimidin (50 mg, 0,13 mmol, 1,0 duong luong), PPh; (41 mg,
0,16 mmol, 1,2 duong luong) duoc hoa tan trong THF (650 uL) va CS, (79 uL,
1,3 mmol, 10 duong luong) dugc bd sung. Hon hop phan tmg nay duoc khudy qua

dém & nhiét do trong phong. Xelit dugc b6 sung va dung moi duge loai bo. Séc ky
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nhanh trén silic oxit (EtOAc 20% trong hexan) tao ra 5-tert-butyl-7-(3-
isothioxyanatopyrolidin-1-yl)-3-[(4-metyl-1 ,2.5-oxadiazol-3-yl)metyl]-3H-[1,2,3]
triazolo[4,5-d]pyrimidin (33 mg, 0,083 mmol, hi¢u sudt 63%) dudi dang dau khong
mau. HRMS (ESI+) 400,1665 (M+H").

Vidu 17

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

Tuong tw v6i quy trinh dugc mo ta dé tong hop hop chit 7-(3-azidopyrolidin-1-yl)-5-
tert-butyl-3-[(4-metyl-1 ,2.5-oxadiazol-3-yl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin
(Vi du 14) hop chat & d& muc dugc diéu ché tir 1-(5-(tert-butyl)-3-(2-clobenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin—7-yl)pyrolidin-3-yl metansulfonat va duoc phéan 1ép
dusi dang dau khong mau. HRMS (ESIH) 412,1763 (M+H").

Vidu 18

5-[diflo(phenyl)metyl]-7-[3 ~(metyldisulfanyl)pyrolidin-1-y1]-3- [(4-metyl-1,2,5-
oxadiaz01-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin

a) 5-Amino-1-((4-metyl-1,2,5 -oxadiazol-3-yl)metyl)-1H-1 ,2,3-triazol-4-carboxamit
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5-Amino-1-(2-clobenzyl)-1H-1,2,3-triazol-4-carboxamit (CAS 93444-91-8, 2,01¢g,
15,2 mmol, 1,0 duong luong) va DIPEA (0,27 mL, 1,52 mmol, 0,1 duong luong)
duoc hoa tan trong DMSO (9,7 mL) va NaNj; (1,04 g, 15,9 mmol, 1,05 duong lugng)
duoc bd sung thanh céac phén. Hon hop phan tmg nay duoc khudy qua dém & nhiét do
trong phong. Trong binh phan Gng thu hai, xyanoaxetamit (1,91 g, 22,8 mmol,
1,5 duong luong) dugc hoa tan trong DMSO (7.8 mL) va nuée (1,2 mL). Sau d6 dung
dich nudc NaOH 32% (1,4 mL, 15,2 mL, 1,0 duong luong) dugc bd sung tir tir (phan
ung toa nhiét) va hdn hop duoc khudy trong 15 phat. Dung dich dugc didu ché trude
day cua azit hitu co duge bd sung tir tir (phan Umg tda nhiét) va hdn hop phan Uimg nay
duoc khudy qua dém & nhiét d6 trong phong. Nude (20 mL) duoc bd sung tlr tr (phan
ung toa nhiét). Huyén phu tao ra nay dugc lam lanh xubng 0°C va dugc khudy trong 1
gio. Loc (rua bang nuéce, 2x 5 mL) va lam kho tao ra hop chit 5-amino-1-((4-metyl-
1,2,5-0xadiazol-3-yl)metyl)—1H-1,2,3—triazol-4-carb0xamit (2,0 g, 9,0 mmol, hi€u suét

59%) dudi dang chét rdn mau be.

b) S5-(diflo(phenylymetyl)-3-((4-metyl-1,2,5-oxadiazol-3 -yDmetyl)-3H-[1,2,3]triazolo
[4,5-d]pyrimidin-7(4H)-on

5-Amino-1-((4-metyl-1,2,5-oxadiazol-3-yl)metyl)- 1H-1,2,3-triazol-4-carboxamit

(1,50 g, 6,72 mmol, 1,00 duong luong), 2,2-diﬂo-2-phénylaxetonitril (1,60 g,
10,5 mmol, 1,56 duong luong) va K,CO; (4,64 g, 33,6 mmol, 5,00 duong luong) duoc
két hop voi DMF (19,2 ml) va dugce gia nhiét &én 90°C qua dém. Hon hop phan tng
nay dugc lam lanh xuéng nhiét do trong phong va dugc rot vao nudc da. HCI chia

nude (1 M) duoc bd sung cho dén khi d6 pH = 3 va né dugc chiét bang EtOAc (3x
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100 mL). Céc chat hitu co két hop duge rira bang dung dich nude LiCl 5% va nuée
mudi, duoc 1lam kho béng MgSO,, duge loc va duge ¢6 dé tao ra ddu mau nau. Nghién
min phan can bing 2-PrOH va duoc loc tao ra chét rin mau vang nhat (1,45 g). Phan
dich loc dugc cd va dugc sic ky trén silic oxit (CH,Cly:axeton 9:1 + MeOH 1%). Céc
phﬁn chiét chira san phém duoc két hop, dugc cd va phén cin mot lan nita duoc
nghién min véi 2-PrOH d tao ra nhom khac nita ctia 5-(diflo(phenyl)metyl)-3-((4-
metyl-1,2,5-oxadiazol-3—yl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin—7(4H)—on (duoc
két hop 1,72 g, 4,79 mmol, hi¢u suét 71%). HRMS (ESI+) 360,1015 (M+H).

c) 3-((7-clo-5-(diﬂo(phenyl)metyl)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-3-yl)metyl)-4-

metyl-1,2,5-oxadiazol

Cl

5-(diflo(phenyl)metyl)-3-((4-metyl-1 ,2,5-oxadiazol-3-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7(4H)-on (112 mg, 0,237 mmol, 1,00 duong lugng)
duoc hoa tan trong CH,Cl, (790 L) va mdt giot DMF duoc bd sung. Oxalyl clorua
(42 pL, 0,474 mmol, 2,00 duong lugng) duoc bd sung ting giot va hdn hop dugc gia
nhiét dén nhiét do hdi luu trong 1,5 gio. Hdn hop phan tng nay dugc lam lanh xudng
nhiét do trong phong va dugc pha lodng bing EtOAc (30 mL). Pha hitu co dugc rua
bing nudc va nudc mudi, duoc 1am kho bang MgSO,, duge loc va dugce cd. Séc ky
nhanh trén silic oxit (EtOAc 20% trong hexan) tao ra 3-((7-clo-5-(diflo(phenyl)metyl)-
3H-[1,2,3]triazolo [4,5-d]pyrimidin-3-yl)metyl)-4-metyl— 1,2,5-oxadiazol (80 mg,
0,21 mmol, hiéu sudt 89%) dudi dang dau khong mau. HRMS (ESIT) 378,0677
(M+H.

d) 1-(5-(diflo(phenyl)metyl)-3-((4-metyl-1 2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-yl metansulfonat



3-((7-c10-5-(diﬂo(phenyl)metyl)-SH-[1,2,3]triazolo[4,5—d]pyrimidin-3-yl)metyl)-4-
metyl-1,2,5-oxadiazol (151 mg, 0,401 mmol, 1,00 duong luong) duoc két hop voi
pyrolidin-3-yl metansulfonat hydroclorua (97 mg, 0,48 mmol, 1,2 duong luong) va
CH,CL, (1,34 mL). NEt; (112 pL, 0,802 mmol, 2,00 duong luong) duge bd sung va
hdn hop duge khudy trong 30 phut. Xelit dugc bd sung va dung mdi duge loai bo. Sic
ky nhanh trén silic oxit (EtOAc 50% trong hexan) tao ra 1-(5-(diflo(phenyl)metyl)-3-
((4-metyl-1,2,5-oxadiazol-3 -yl)metyl)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin-7-
yl)pyrolidin-3-yl metansulfonat (165 mg, 0,326 mmol, hiéu suét 81%). HRMS (ESI+)
507,1374 (M+H).

e) S-(1-(5-(diflo(phenyl)metyl)-3 -((4-metyl-1,2, 5-oxadiazol-3-yl)metyl)-3H-
[1 ,2,3]triazolo[4,5-d]pyrimidin—7-yl)pyrolidin-3-yl) etanthioat

Twong tu v6i quy trinh dugc mé ta dé tong hop hop chit S-(1-(5-(tert-butyl)-3-((4-
metyl-1,2,5-oxadiazol-3 -yD)metyl)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin—7-yl)pyrolidin—

3-yl) etanthioat (vi du 10, budc f) hop chdt & d& muc duoc téng hop tir 1-(5-
(diflo(phenyl)metyl)-3-((4-metyl-1 .2,5-oxadiazol-3-yl)metyl)-3H-[1 ,2,3]triazolo[4,5-

d]pyrimidin-7-yl)pyrolidin-3-yl metansulfonat (92 mg, 0,182 mmol) va dugc phan lap
duéi dang sap mau vang nhat (80 mg, 0,164 mmol, hidu sudt 91%). 'H NMR (300
MHz, clorofom-d) § = 7,70 — 7,62 (m, 2H), 7,42 — 7,35 (m, 3H), 5,90 (s, 2H), 4,61
(dd, J=12,2, 6,2, 0,5H), 4,34 — 4,08 (m, 3H), 3,89 (td, J=7,0, 2,9, 1H), 3,76 (dd,
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1=12,5, 4,7, 0,5H), 2,63 — 2,39 (m, 1H), 2,36 (s, 1,5H), 2,34 (s, 1,5H), 2,34 (s, 3H),
2,24 —2,01 (m, 1H), hdn hop ctia c4c rotame.

f) 1-(5-(diflo(phenyl)metyl)-3-((4-metyl-1,2,5-oxadiazol-3 -yl)metyl)-3H-[1,2,3]
triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-thiol

S-(1-(5-(diflo(phenyl)metyl)-3-((4-metyl-1 ,2,5-oxadiazol-3-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)pyrolidin-3-yl) etanthioat (35 mg, 0,072 mmol,
1,0 duong luong) duge hoa tan trong THF (700 pL) va duoc lam lanh xubng 0°C.
NaOMe (1 M trong MeOH, 94 pL, 0,94 mmol, 1,3 duong luong) duoc bb sung va né
duoc khudy trong 1 gid. Dung dich nuéc NH4CI béo hoa duoc bd sung va hdn hop
duoc chiét bing EtOAc. Céc chat hitu co duoc két hop duge lam kho bing MgSO,,
duoc loc va dugce co. S&c ky nhanh trén silic oxit (EtOAc 25% trong hexan) tao ra 1-
(5-(diflo(phenyl)metyl)-3-((4-metyl-1,2,5 -oxadiazol-3-yl)metyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin—7-yl)pyrolidin-3—thiol (22 mg, 0,049 mmol, hi¢u suét
69%) dudi dang chit rin khong mau. HRMS (ESI+) 445,1371 (M+H).

g) 5-[diflo(phenyl)metyl]-7- [3-(metyldisulfanyl)pyrolidin-1-y1]-3- [(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-d] pyrimidin

B4 sung metyl metanthiosulfonat (160 pl, 0,056 mmol, 1,3 duong lugng, duoc pha
loang trong EtOH theo ty 1 1:30) vao dung dich cua 1-(5-(diflo(phenyl)metyl)-3-((4-
metyl-1,2,5-oxadiazol-3-yl)metyl)-3H-[1 ,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-

3-thiol (19 mg, 0,043 mmol, 1,0 duong lugng) trong dung dich dém NaH,PO4 (0,5 M,
260 upL) va EtOH (450 pL). Hon hop duge khudy trong 12 gio. Metyl
metanthiosulfonat (40 pl, 0,011 mmol, 0,3 duong luong) dugc bd sung thém nita. Hon
hop dugc khudy trong 2 gid. EtOAc (100 mL) dugc bd sung. Hon hop duoc rira béng
nuée va nude mudi, duge 1lam kho bang MgSO, va dugc co. Séc ky nhanh trén silic

oxit (EtOAc 20% trong hexan) tao T2 5-[diflo(phenyl)metyl]-7-[3-
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(metyldisulfanyl)pyrolidin-1-y1]-3-[(4-metyl-1 ,2,5-oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin (14 mg, 0,029 mmol, hiéu suit 67%) dudi dang dau
khong mau. HRMS (ESI+) 491,1245 (M+H).

Vidu 19

3-[(2-clophenyl)metyl]-5-[diflo(phenyl)metyl]-7-[3 -(metyldisulfanyl)pyrolidin-1-yl1]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tw voi quy trinh dugc md ta dé téng hop hop chét 5-[diflo(phenyl)metyl]-7-[3-
(metyldisulfanyl)pyrolidin-1-yl]-3-[(4-metyl-1,2,5 -oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin (Vi du 18, cac budc b-g) hop chit & @& muc duge diéu
ché tir S-amino-1-(2-clobenzyl)-1H—1,2,3-triazol-4-carboxarnit (CAS 93444-91-8) va
dugc phén 1ap dudi dang dau khong mau. HRMS (ESI+) 519,0995 (M+HD).

Vidu 20

7-(3-azidopyrolidin-1-yl)-5- [diflo(phenyl)metyl]-3-[(4-metyl-1 ,2,5-oxadiazol-3-
yDmetyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin

,N%ﬁ
O. # R F
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Tuong tu v6i quy trinh duge mo ta dé tong hop hop chit 7-(3-azidopyrolidin-1-yl)-5-
tert-butyl-3-[(4-metyl-1,2,5-oxadiazol-3 -yDmetyl]-3H-[1,2,3]triazolo [4,5-d]pyrimidin
(vi du 14) hop chat & d& muc dugc diéu ché tir 1-(5-(diflo(phenyl)metyl)-3-((4-metyl-
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1,2,5-oxadiazol-3-yl)metyl)-3H-[1,2,3]triazolo[4, 5-d]pyrimidin-7-yl)pyrolidin-3-yl
metansulfonat (66 mg, 0,13 mmol, 1,0 duong luong) va duoc phén 1ap dudi dang chét

rin khong mau (54 mg, 0,12 mmol, hiéu sudt 91%). HRMS (ESI+) 454,1661 (M+H").
Vidu21l

7-(3-azidopyrolidin-1-y1)-3-[(2-clophenyl)metyl]-5- [diflo(phenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Tuong tu véi quy trinh du(jc md ta dé tong hop hop chéit 7-(3-azidopyrolidin-1-yl)-5-
tert-butyl-3-[(4-metyl-1,2,5-oxadiazol-3 -yDmetyl]-3H-[1,2,3]triazolo[4,5 -d]pyrimidin
(vi du 14) hop chit & dé muc duoc didu ché ta 1-(3-(2-clobenzyl)-5-
(diflo(phenyl)metyl)-3H-[1,2,3 Jtriazolo[4,5-d] pyrimidin-7-yl)pyrolidin-3-yl
metansulfonat (64 mg, 0,12 mmol, 1,0 duong lugng) va duogc phén lap dudi dang chat
rhn khong mau (47 mg, 0,098 mmol, hidu suit 82%). HRMS (ESIT) 482,1412
(M+H").

Vidu22

3-[(2-clophenyl)metyl]-5- [diflo(phenyl)metyl]-7-(3-isothi oxyanatopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

7-(3-azidopyrolidin-1-yl)-3- [(2-clophenyl)metyl]-5-[diflo (phenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin (31 mg, 0,064 mmol, 1,0 duong lugng) va CS; (39 ul,
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0,64 mmol, 10 duong luong) duwgc hoa tan trong THF (322 pL) va PPhs (20 mg,
0,77 mmol, 1,2 duong lugng) duge bd sung. Hon hop phan ung nay duoc khudy qua
dém & nhiét do trong phong. Xelit duoc bd sung va dung moi duge loai bo. Séc ky
nhanh trén silic oxit (EtOAc 25% trong hexan) tao ra 3-[(2-clophenyl)metyl]-5-
[diflo(phenyl)metyl]-7-(3-isothioxyanatopyrolidin-1 -yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin (16 mg, 0,032 mmol, hiéu suit 50%) dudi dang dau khong mau. HRMS
(ESI+) 498,1069 (M+H").

Vidu?23

5-[diflo(phenyl)metyl]-7-(3-isothioxyanatopyrolidin-1 -yl)-3-[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5-d|pyrimidin

Tuong tu v6i quy trinh dugc md ta dé tong hop hop chét 3-[(2-clophenyl)metyl]-5-
[diflo(phenyl)metyl]-7-(3 -isothioxyanatopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin (vi du 22), hop chit & d& muc duoc diéu ché tir 7-(3-azidopyrolidin-1-yI)-
5-[diflo(phenyl)metyl]-3-[(4-metyl-1 2,5-oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo
[4,5-d]pyrimidin (39 mg, 0,086 mmol, 1,0 duong lugng) va dugc phén 1ap dudi dang
diu khong mau (18 mg, 0,038 mmol, hi¢u suat 45%). HRMS (ESI+) 470,1314
(M+H).

Vidu 24

2-[[5-[diflo(phenyl)metyl]-7-[(3S)-3 -hydroxypyrolidin-1-yl]triazolo[4,5-d] pyrimidin-
3-yl]metyl]benzensulfonyl florua
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a) 5-Amino-1-(2-(benzylthio)benzyl)-1H-1,2, 3-triazol-4-carboxamit

SBn

-

N NH,

N, |
\NX(NHZ

0]

Tuong tu véi quy trinh duge mo ta dé téng hop hop chét 5-amino-1-(2-vinylbenzyl)-
1H-1,2,3-triazol-4-carboxamit (vi du 27, budc a), hop chit & d& muc duoc didu ché tir
o-benzylmercaptobenzyl clorua (CAS 4521-46-4, 3,39 g, 13,6 mmol, 1,00 duong
luong), natri azit (930 mg, 14,3 mmol, 1,05 duong lugng) va 2-xyanoaxetamit (1,72 g,
20,4 mmol, 1,50 duong luong) va dugc phéan lap dudi dang chit rin khong mau

(4,03 g, 11,9 mmol, 87%). HRMS (ESI+) 362,1051 (M+Na").

b) 3-(2-(benzylthio)benzyl)-5-(diﬂo(phenyl)metyl)-3H—[1 ,2,3]triazolo[4,5-
d]pyrimidin-7(4H)-on

5-Amino-1-(2-(benzylthio)benzyl)-1H-1,2,3 -triazol-4-carboxamit (679 mg,
2,00 mmol, 1,00 duong lugng) dugc két hop v6i DMF (4 mL), 2,2-diflo-2-
phenylaxetonitril (459 mg, 3,00 mmol, 1,50 dwong luong) va K,CO; (1,38¢,
10,0 mmol, 5,00 dwong lugng) va dugc gia nhiét dén 90°C qua dém. Sau khi dé ngudi
xubng nhiét do trong phong, nudc duogc bd sung. Chat két tua duoc loc ra tao ra

nguyén liéu khong tinh khiét. Tinh ché thém bing cach sic ky nhanh trén silic oxit
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(axeton 20% trong toluen) tao ra hop chit & d& muyc dudi dang chét rin mau vang

(406 mg, 0,854 mmol, 43%). HRMS (ESI+) 479,1347 (M+H").

¢) 2-((7-clo-5-(diflo(phenyl)metyl)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-3-yl)metyl)
benzen-1-sulfonyl florua

SO,F

@ﬁ Vi

Cl

3-(2-(benzylthio)benzyl)-5-(diﬂo(phenyl)metyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
7(4H)-on (150 mg, 0,315 mmol, 1,00 duong luong) duoc két hop véi MeCN (6,4 mL),
AcOH (80 puL) va nudc (0,16 mL) va dugc Jam lanh xudng -13°C (nudc da NaCl,
nhiét d6 bén ngoai). 1,3-Diclo-5,5-dimetylhydantoin (124 mg, 0,631 mmol,
2,00 duong lugng) dugc bd sung va nd duge khuéy & cung nhiét do trong 1,5 gio. Hoén
hop phan tmg nay sau d6 duge pha lodng bang CH,Cl, (100 mL), duoc rua bang nudc
mudi, duoc 1am kho béng MgSO0,, dugc loc va dugce co. Nguyén liéu thd duge hoa tan
trong hdn hop cua axeton (1,0 mL) va nude (50 uL). Kali florua (92 mg, 1,6 mmol,
5,0 duong luong) duoc bd sung & nhiét do trong phong va no duoc khudy qua dém.
Hdn hop phan ung nay duoc pha lodng bang CH,Cl, (100 mL), dugc loc, dugc lam
kho bang MgSO,, duoc loc mot lan nita va duoc co. Phén cin dugc hoa tan lai trong
CH,Cl, (1,6 mL). DMF (25 pL, 0,32 mmol, 1,0 duong luong) duoc b sung, tiép theo
1a bd sung oxalyl clorua (56 uL, 0,63 mmol, 2,0 duong lugng). Hon hop phan Ung nay
duoc gia nhiét & hdi luu qua dém. Khi phan tich TLC chi ra su chuyén héa khong
hoan toan, mot phén khac nita ctia oxalyl clorua (56 pL, 0,63 mmol, 2,0 duong lugng)
duoc bd sung va viée khudy dugc tiép tuc & hdi hru trong 2 gid. Hon hop phan tmg
ndy duoc lam lanh xubng nhiét d trong phong, dugc pha lodng bang EtOAc
(100 mL), dugc rua bang dung dich nudc natri bicarbonat ban bdo hoa, dung dich
nuée LiCl 5% va nude mudi, duoc 1am kho bang MgSO,, duge loc va duge cd. Séc ky
nhanh trén silic oxit (EtOAc 10% trong hexan dén 15% dén 20%) tao ra hop chét & dé
muc dudi dang diu mau vang (48 mg, 0,11 mmol, 33% qua 3 budc). HRMS (ESI+)
454,0352 (M+H").
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d) 2-[[5-[diflo(phenyl)metyl]-7-[(35)-3 -hydroxypyrolidin-1-yl]triazolo[4,5-d]
pyrimidin-3-yl]metyl]benzensulfonyl florua

SO.F

Qﬁ S

2-((7-clo-5-(diflo(phenyl)metyl)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-3-

yl)metyl)benzen-1-sulfonyl florua (20 mg, 0,044 mmol, 1,0 duong lugng) dugc két
hop voi (S)-pyrolidin-3-ol (4,2 mg, 0,048 mmol, 1,1 duong luong) va CH,Cl
(0,2 mL). Trietylamin (9,2 pL, 0,066 mmol, 1,5 duong luong) dugc bd sung. Sau 30
phat & nhiét do trong phong, hdn hop phan tmg nay duoc pha lodng bang EtOAc
(50 mL), duoc rira béng dung dich nugc LiCl 5%, va nudc mubi (2 14n), dugc 1am kho
béng MgS0,, duge loc va duge co. S4c ky nhanh trén silic oxit (EtOAc 50% trong
hexan) tao ra hop chit & d& muc dudi dang diu khong mau (16 mg, 0,032 mmol,

72%). HRMS (ESI+) 505,1261 (M+H").
Vi du 25

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

s/ oA
s

a8

a) S-2-((5-(tert-butyl)-7-(3,3 -diflopyrolidin-1-yl)-3H-[1 .2,3]triazolo[4,5-d]pyrimidin-
3-yl)metyl)benzyl benzothioat
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S-2-(Todometyl)benzyl benzothioat (160 mg, 0,435 mmol, 1,05 duong lugng) va 5-
tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin

(CAS 1438465-59-8, 117 mg, 0,414 mmol, 1,00 duong luong) duoc hoa tan trong
DMEF (0,8 mL). NEt; (87 uL, 0,62 mmol, 1,5 duong lugng) dugc bd sung va né duge
khudy & nhiét do trong phong qua dém. Hdn hop phan mg nay dugc pha lodng bang
FEtOAc (80 mL), dugc rua bang dung dich nudc LiCl 5% (3x 10 mL), nudc mudi
(10 mL), duoc lam kho bing MgSO,, dugc loc va dugc co. Sic ky nhanh trén silic
oxit (EtOAc 5% trong hexan dén 20%) tao ra hop chét & d& muc dudi dang dau khong
mau (90 mg, 0,172 mmol, 42%). HRMS (ESI+) 523,2083 (M+H").

b) 2-[[2-[[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-d] pyrimidin-3-yljmetyl]
phenyl]metyldisulfanyl]etanol

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

yl)metyl)benzyl benzothioat (34 mg, 0,065 mmol, 1,0 duong lugng) duoc hoa tan
trong hdn hop cia MeOH (1 mL) va THF (0,8 mL). K,COs (45 mg, 0,33 mmol,
5,0 duong luong) duge b sung va né dugce khudy cho dén khi TLC chi ra su chuyén
héa hoan toan cta nguyén liéu ban dAu. Hon hop duge sau do dugc pha lodng bang
FEtOAc (50 mL), dugc rua bang HCI chira nude (0,5 M), nuée va nuée mudi (mdi lan
10 mL), duogc lam khd bing MgSOy,, duoc loc va duge ¢6. Phan can duoc hoa tan
trong CH,Cl, (0,2 mL) va duoc bd sung vao dung dich cua benzotriazol (7,7 mg,
0,065 mmol, 1,0 duong luong) va 1-clobenzotriazol (15 mg, 0,095 mmol, 1,5 duong
luong) trong CH,Cl, (0,65 mL) & —78°C. Dung dich dugc lam 4m dén —20°C va duge
gitt & nhiét do trong 20 phut. Dung dich cua mercaptoetanol trong CHyCly (0,5 M,
0,21 mL, 0,11 mmol, 1,6 duong luong) duogc bd sung. Dung dich dugc gilt & -20°C
trong 30 phut. Phan tmg dugc dung bang cich b sung dung dich natri thiosulfat-5H,0
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(16 mg, 0,065 mmol, 1,0 duong luong) trong nudc (0,4 mL) va dung dich natri
bicarbonat bdo hoa (0,4 mL) va n6 dugc khudy ¢ 0°C trong 10 phut. Nudc (5 mL)
dugc bd sung va pha chira nude duoc chiét béng CH,CI, (3x 2 mL). Céac chét hitu co
duogc két hop dugc lam kho bang MgSQ,, dugc loc va duoc cd. Séc ky nhanh trén silic
oxit (EtOAc 5% trong hexan dén 25%) tao ra san phim bi nhidm benzotriazol. Sic ky
nhanh 13n thr hai trén silic oxit (EtOAc 7,5% trong CH,Cl,) tao ra hop chét & d& muc
dudi dang dau khong mau (7,0 mg, 0,014 mmol, 22% qua hai budc). HRMS (ESI+)
495,1808 (M+H").

Vidu 26
2-[[5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
yl]metyl]benzensulfonyl florua

SO, F

Q\\ R F

2-((7-clo-5-(diﬂo(phenyl)metyl)-3H—[1,2,3]triazolo[4,5-d]pyrimidin—3-yl)metyl)
benzen-1-sulfonyl florua (10 mg, 0,022 mmol, 1,0 duong lugng) va 3,3-diflopyrolidin
hydroclorua (3,3 mg, 0,023 mmol, 1,05 duong luong) duoc két hop voi CHyCl,
(0,1 mL). Trietylamin (7 pL, 0,46 mmol, 2,1 duong luong) dugc bd sung. Sau 30
phit, hdn hop nay truc tiép duoc cho qua séc ky nhanh dé tao ra hop chét & @& muc
dudi dang bot khong mau (10 mg, 0,019 mmol, 87%).

Vidu 27

5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1 -y1)-3-[[2-[2-(pyridin-2-
yldisulfanyl)etyl]phenyl]metyl]triazolo [4,5-d]pyrimidin



36694

a) 5-Amino-1-(2-vinylbenzyl)-1H-1,2,3 -triazol-4-carboxamit

a8

N NH,
N\N\”%rNHZ
0

Natri azit (0,852 g, 13,1 mmol, 1,05 duong luong) duoc bd sung thanh céac phan vao
dung dich cua clometylstyren (CAS 22570-84-9, 1,91 g, 12,5 mmol, 1,00 duong
lwong) va DIPEA (0,22 mL, 1,3 mmol, 0,10 dwong lugng) trong DMSO (12,5 mL) va
duge khudy trong 1,5 gio & nhiét d trong phong. Huyén phi nay sau d6 dugc chuyén
vao dung dich clia 2-xyanoaxetamit (1,58 g, 18,7 mmol, 1,50 duong luong) va dung
dich nuéc NaOH 20% (2,25 mL, 12,5 mmol, 1,00 duong luong) trong DMSO
(12,5 mL) va hon hop tao ra nay duoc khudy trong 3,5 gi¢ & nhiét d6 trong phong.
Nude (100 mL) duge bd sung trong khi lam lanh bing bé d4. Sau 20 phit, huyén phu
nay dugc loc. Banh loc duoc rita bang nudc (3x 40 mL), EtOH (2x 20 mL) va
dietylete (2x 20 mL) dé tao ra hop chit & dé muc dudi dang chit rin khdng mau
(2,23 g, 9,15 mmol, 73%). 'H NMR (300 MHz, Axeton-d6) & 7,63 — 7,56 (m, 1H),
738 — 7,23 (m, 2H), 7,17 (dd, J = 17,3, 11,0 Hz, 1H), 7,02 (s, 1H), 6,90 — 6,81 (m,
1H), 6,41 (s, 1H), 5,97 (s, 2H), 5,75 (dd, J = 17.3, 1,4 Hz, 1H), 5,54 (s, 2H), 5,38 (dd,
J=11,1, 1,3 Hz, 1H).

b) 5-(diﬂo(phenyl)metyl)-3-(2-Vinylbenzyl)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-
7(4H)-on
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2,2-Diflo-2-phenylaxetonitril (629 mg, 4,11 mmol, 2,00 duong luong) va K,CO;
(1,42 g, 10,3 mmol, 5,00 duong luong) duoc bd sung vao dung dich ciia 5-amino-1-
(2-vinylbenzyl)-1H-1,2,3-triazol-4-carboxamit (500 mg, 2,06 mmol, 1,00 duong
luong) trong DMF (6,9 mL). Binh dugc day nip va duogc dit trong bé dau duge gia
nhiét trude dén 80°C. Sau 3 gio, 2,2-diflo-2-phenylaxetonitril (157 mg, 1,03 mmol,
0,50 duong lugng) duoc bd sung thém nita va hdn hop duoc khudy qua dém & 80°C.
Sau khi dé ngudi xudng nhiét d trong phong, nude (10 mL) va HC1 2 M chira nude
(5,2 mL) duoc bd sung. Huyén phu tao ra nay dugc khudy trong 20 phut va sau do
duoc loc. Banh loc dugc rira bang nudc (30 mL), EtOH (30 mL) va ete (30 mL), va
duoc 1am kho @ tao ra hop chit & dé muc dudi dang chit ran khong mau (357 mg,

0,941 mmol, 46%). HRMS (ESI+) 380,1319 (M+H"),

c) 7-010-5-(diﬂo(phenyl)metyl)-3-(2-viny1benzyl)-3H—[1 ,2,3]triazolo[4,5-d]pyrimidin

Cl

POCl; (0,36 mL, 3,9 mmol, 2,0 duong luong) duoc bd sung vao dung dich cua 5-
(diflo(phenyl)metyl)-3 -(2-vinylbenzyl)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin-7(4H)-on
(0,74 g, 2,0 mmol, 1,0 dwong luong) va DMF (cat.) trong hdn hop cua toluen
(14,8 mL) va MeCN (14,8 mL). Hon hop tao ra nay duogc khudy & 80°C trong 6 gio.
POCl; (0,37 mL, 4,0 mmol, 1,0 duong lugng) duoc bd sung thém nita va hén hop
duoc khudy qua dém ¢ 80°C. Sau khi dé nguodi xubng nhiét do trong phong, EtOAc
(80 mL) duoc bd sung. Dung dich dugc ria biang nudc (30 mL) va nudce mudi
(30 mL). Cac chét hitu co dugc 1am khd béng MgSO, va dugc loc va duge co. Sic ky
nhanh trén silic oxit (EtOAc 10% trong hexan) tao ra hop chit & d& muc (617 mg,
1,55 mmol, 80%) dudi dang chét rin mau vang. HRMS (ESI+) 398,0986 (M+H).
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d) 5-(diflo(phenyl)metyl)-7-(3,3-diflopyrolidin-1-y1)-3 -(2-vinylbenzyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin

Trietylamin (70 uL, 0,50 mmol, 2,5 duong luong) duoc bd sung vao hon hop cua 7-
clo-S-(diﬂo(phenyl)metyl)-3-(2-Vinylbenzyl)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin

(80 mg, 0,20 mmol, 1,0 dwong luong) va 3,3-diflopyrolidin hydroclorua (35 mg,
0,24 mmol, 1,2 duong luong) trong CH,Cl, (2 mL). Hon hop tao ra nay duoc khqu
qua dém ¢ nhiét do trong phong. Céc chét d& bay hoi dugc loai bo va phﬁn can cho
qua sic ky nhanh trén silic oxit (EtOAc 10% trong hexan) dé tao ra hop chét & d& muc
(91 mg, 0,19 mmol, 97%) dudi dang diu khong mau. HRMS (ESI+) 469,1758
(M+H).

e) S-2-((5-(diflo(phenyl)metyl)-7-(3 ,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo [4,5-
d]pyrimidin-3-yl)metyl)phenetyl etanthioat

5- (dlﬂo(phenyl)metyl) -7-(3,3-diflopyrolidin-1-yI)-3-(2- -vinylbenzyl)-3H-

[1,2,3]triazolo[4,5-d]pyrimidin (20 mg, 0,043 mmol, 1,0 duong luong) dugc két hop
véi DMF (0,7 mL), axit thioaxetic (0,012 mL, 0,17 mmol, 4,0 duong lugng) va B1,05
(0,2 mg, 0,4 umol, 0,01 duong luong) va hdn hgp dugc vay nito. BrCCl; (0,4 uL,
4 pmol, 0,1 duong luong) duoc bd sung va hdn hop duoc chiéu xa béng béng den

(15W) qua dém. Sau khi bd sung EtOAc va nudc, céc 16p dugce tach ra. Lop hitu co
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duoc rira biang dung dich nude LiCl 5% va nuée mudi. Cac chét hitu co duge 1am kho
bang MgS0,, dugc loc va dugc co. Sic ky nhanh trén silic oxit (EtOAc 10-40% trong
hexan) tao ra hop chit & d& muc (10 mg, 0,018 mmol, 43%). HRMS (ESI+) 567,1549
(M+Na").

f) 2-(2-((5-(diflo(phenyl)metyl)-7-(3,3 -diflopyrolidin-1-y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-yl)metyl)phenyl)etanthiol

K,CO; (37 mg, 0,26 mmol, 2,0 duong luong) duogc bd sung vao dung dich cua S-2-
((5-(diﬂo(phenyl)metyl)-7-(3,3-diﬂopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]

pyrimidin-3-yl)metyl)phenetyl etanthioat (72 mg, 0,13 mmol, 1,0 duong luong) trong
hdn hop ciia MeOH (1,0 mL) va THF (0,2 mL). Hon hop phan tng tao ra duoc khuay
trong 24 gio. EtOAc (30 mL) duoc bd sung. Cac chét hiru co duge rira bing HC1 2 M
chtra nuée (20 mL), nudc (20 mL) va nude mudi (20 mL). Sau khi lam kho trén
MgSO, va duoc loc, dung méi duoc loai bo dé tao ra hop chit & dé& muc (64 mg,

0,13 mmol, 96%) hop chét nay duoc s dung nhu vy trong cac phan Umg tiép theo.

g) 5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-3-[[2- [2-(pyridin-2-
yldisulfanyl)etylJphenyljmetyl] triazolo[4,5-d]pyrimidin

2-(2-((5-(diflo(phenyl)metyl)-7-(3.3 -diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-

d]pyrirnidin—3-yl)metyl)phenyl)etanthio1 (20 mg, 0,040 mmol, 1,0 duong luong) dugc
bd sung vao dung dich cta 1-clobenzotriazol (9,2 mg, 0,060 mmol, 1,5 duong luong)
va benzotriazol (4,7 mg, 0,040 mmol, 1,0 duong luong) trong CH,Cl, (0,4 mL) ¢ -
78°C va duoc khudy trong 1 gio ¢ —20°C. Pyridin-2-thiol (6,6 mg, 0,060 mmol,
1,5 duong lugng) duoc bd sung & -20°C va hdn hop duge khudy trong 6 gio. Hon hop
duoc dung béng dung dich nudc Na,S,03 va dung dich nu¢c NaHCO; bao hoa. Lop

hitu co duoc tach ra va pha nuéc duge chiét béng CH,Cl, (3x 10 mL). Céac chét hi
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co két hop duoc co dic va phan cin cho qua TLC didu ché (EtOAc 20% trong hexan)
& tao ra hop chit & d& muc (6,5 mg, 0,001 mmol, 27%) dudi dang dau khong mau.
HRMS (ESI+) 612,1613 (M+H").

Vidu 28

2-[2-[2-[[5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl]etanol

Tot (30mg, 0,12 mmol, 3,0 duong luong) dugc bd sung thanh céc phan vao dung dich
cta 2-mercaptoetanol (0,014 mL, 0,20 mmol, 5,0 duong lugng), pyridin (0,019 mL,
0,24 mmol, 6,0 duong lugng) va 2-(2-((5-(diﬂo(phenyl)metyl)-7-(3,3-diﬂopyrolidin-
1-y1)-3H-[1,2,3]triazolo[4, 5-d]pyrimidin-3 -yl)metyl)phenyl)etanthiol (20 mg,
0,040 mmol, 1,0 duong lugng) trong CH,Cl, (0,3 mL) va MeOH (0,1 mL). Hdn hop
tao ra nay dugc khudy trong 2 gid ¢ nhiét d¢ trong phong. EtOAc (20 mL) dugc bd
sung va Dung dich dugc ria béng nudc mudi (10 mL). Cac chét hitu co duoc 1am kho
béng MgSOy, dugc loc va dugc co. TLC didu ché (EtOAc 5% trong CH,Cl,) tao ra
hop chit & @& muc (9 mg, 0,02 mmol, 39%). HRMS (ESI+) 579,1613 (M+H+).

Vidu29

2-[2-[2-[[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
ylJmetyl]phenyl]etyldisulfanyl] etanol
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Cl

5-Amino-1-(2-Vinylbenzy1)-lH-1,2,3-triazol-4-carboxamit (1,00 g, 4,11 mmol,
1,00 duong luong) dugc hoa tan trong dimetylaxetamit (3,4 mL). Pyridin (0,499 mL,
6,17 mmol, 1,50 duong lugng) va pivaloyl clorua (0,759 mL, 6,17 mmol, 1,50 duong
luong) dugc bd sung. Hon hop tao ra nay duge khudy & 85°C trong 5,5 gio, trude khi
KHCO; (2,06 g, 20,6 mmol, 5,00 duong luong) duoc bd sung. Nhiét d6 tang lén dén
155°C va n6 dugc khudy qua dém. Hdn hop phan tmg nay dugc lam lanh xubng nhiét
do trong phong. Nude dugc bd sung va huyén pht tao ra nay duoc loc. Banh loc duoc
rira bang etanol va ete, va dugc lam kho dé tao ra san phim trung gian
triazolopyrimidon (1,22 g). San phim trung gian nay dugc két hop véi MeCN
(11,4 mL), POCl; (0,74 mL, 7,9 mmol, 2,0 duong luong) va N,N-dietylanilin
(0,63 mL, 4,0 mmol, 1,0 duong luong). Hon hop tao ra nay duoc khudy & 80°C qua
dém. Sau khi dé ngudi xubng nhiét do trong phong, EtOAc (80 mL) dugc bd sung.
Dung dich dugc rira bing nudc (30 mL) va nude mudi (30 mL), duoc lam khd bing
MgSO,, duge loc va duge cd. Sic ky nhanh trén silic oxit (EtOAc 10% trong hexan)
tao ra hop chét & d& muc dudi dang chét rin mau vang (847 mg, 2,58 mmol, 63% qua

hai budc). HRMS (ESI+) 328,1327 (M+H).

b) 5-(tert-butyl)-7-(3,3 -diflopyrolidin-1-yl1)-3 -(2-vinylbenzyl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin
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5-(tert-butyl)-7-clo-3-(2-vinylbenzyl)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin (847 mg,
2,58 mmol, 1,00 duong lugng) va 3,3-diflopyrolidin hydroclorua (445 mg, 3,10 mmol,
1,20 duwong luong) duogc két hop voi CH,Cl, (25 mL). Trietylamin (0,90 mL,
6,5 mmol, 2,5 duong lugng) dugc bd sung va hdn hgp tao ra nay dugc khudy qua dém
& nhiét do trong phong. Cac chét dé& bay hoi dugc loai bo va phan cin cho qua sdc ky
nhanh trén silic oxit (EtOAc 10% trong hexan) dé tao ra hop chit & d& muc duéi dang
dau khong mau (968 mg, 2,43 mmol, 94%). HRMS (ESI+) 399,2101 (ESI+H").

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

3-yl)metyl)phenetyl etanthioat
S
oY .

AIBN (21 mg, 0,13 mmol, 0,10 duong luong) duoc bd sung vao dung dich cta 5-(tert-
butyl)-7-(3,3-diflopyrolidin-1-y1)-3 -(2-vinylbenzyl)-3H-[1 ,2,3]triazolo[4,5-

d]pyrimidin (500 mg, 1,26 mmol, 1,0 duong lugng) va axit thioaxetic (0,90 mL,
13 mmol, 10 dwong lugng) trong toluen (5 mL). Hon hop duoc lam sach bang nito
trong 10 phut va dugc gia nhiét ¢ hoi luu qua dém. AIBN (21 mg, 0,13 mmol, 0,10
duong luong) duoc bd sung thém nita va hdn hop duge duge hoi luu trong 10 gio nita.
Sau khi d& nguoi xubng nhiét do trong phong, EtOAc (100 mL) duoc bd sung. Dung
dich dugc rira bang dung dich nudc natri bicarbonat bdo hoa (2x 40 mL) va nudc mudi

(40 mL). Cac chit hitu co dugce lam khd bing MgSO,, duoc loc va duge co. Sac ky
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nhanh trén silic oxit (EtOAc 10% trong hexan) tao ra hop chit & d& muc (393 mg,
0,828 mmol, 66%).

d) 2-(2-((5-(tert-butyl)-7-(3,3-diflopyrolidin-1 -y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
3-yl)metyl)phenyl)etanthiol

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

yl)metyl)phenety! etanthioat (100 mg, 0,211 mmol, 1,00 duong lugng) duoc hoa tan
trong MeOH (4,0 mL) va THF (1,0 mL). K,CO; (58 mg, 0,42 mmol, 2,0 duong
luong) duoc bd sung va hon hop duoc khudy qua dém. EtOAc (40 mL) duoc bd sung
va Dung dich dugc rua bang HCI 2 M chtra nuée (20 mL), nude (20 mL) va nudc
mubi (20 mL). Cac chét hiru co duoc lam kho béng MgSO0,, dugc loc va dugc co.

Thiol tho duoc stt dung trong céc phan tng sau d6 ma khong cAn tinh ché thém.

e) 2-[2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yDytriazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl]etanol

Tot (35 mg, 0,14 mmol, 3,0 dwong luong) dugc bd sung thanh céac phan vao dung dich
cua 2-mercaptoetanol (0,016 mL, 0,23 mmol, 5,0 duwong luong), pyridin (0,022 mL,
0,28 mmol, 6,0 duong luong) va 2-(2-((5-(tert-butyl)-7-(3,3-diﬂopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)metyl)phenyl)etanthiol (20 mg, 0,046 mmol, 1,0
duong lugng) trong CH,Cl, (0,3 mL) va MeOH (0,1 mL). Hon hop tao ra nay dugc
khudy trong 8 gi& & nhiét do trong phong. EtOAc (20 mL) dugc bd sung va Dung dich
duoc rita bing nuée mudi (10 mL). Céc chat hitu co duge 1am kho bang MgSOy, duge
loc va duoc c6. TLC didu ché (EtOAc 5% trong CH,Cl) tao ra hop chit & dé muc
(4 mg, 0,008 mmol, 17%). HRMS (ESI+) 509,1962 (M+H").

Vidu 30
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3-[[2-[2-(Benzotriazol- 1-ylsulfonyl)etyl]phenyl]jmetyl]-5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)triazolo[4,5-d]pyrimidin

N
S-N
S

N N\w><
N
e
N

2-(2-((5-(tert-butyl)-7-(3,3-diflopyrolidin-1-y1)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-3-
yl)metyl)phenyl)etanthiol (15 mg, 0,035 mmol, 1,0 duong luong) duge bb sung vao
N-clobenzotriazol (8,0 mg, 0,052 mmol, 1,5 duong lugng) va benzotriazol (4,1 mg,
0,035 mmol, 1,0 dwong lugng) trong CH,Cl, (0,3 mL) va duoc khudy trong 1 git & —
8°C. Sau d6, 2-mercaptoetanol (7 uL, 0,1 mmol, 1,5 duong luong) duoc bd sung & -
20°C va hén hop duge dé 4m dén nhiét do trong phong. Phan tmg dugc dung bing
cach bd sung dung dich nudc Na,S;0;3 va dung dich nudc NaHCOj; bdo hoa. Cac pha
dugc tach ra va pha chira nude duogc chiét béng CH,Cl, (3 x 10 mL). Céc 16p hitu co
duoc két hop dugc cd trong chan khong va phan cin duge cho qua TLC didu ché
(EtOAc 20% trong hexan) dé tao ra hop chét & d& muc (2 mg, 3 pmol, 10%). HRMS
(ESI+) 582,2206 (M+H").

Vidu 31

2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yDtriazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etansulfonyl florua
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N-closucxinimit (20 mg, 0,15 mmol, 4,0 duong lugng) duge bd sung tir tir vao dung
dich cua S-2-((5-(tert-butyl)-7-(3,3-diflopyrolidin-1-y1)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl)metyl)phenetyl etanthioat (18 mg, 0,037 mmol, 1,0 duong lugng)
trong hdn hop ctia MeCN (0,6 mL) va HCI 2 M chtta nuéc (0,12 mL, 0,24 mmol,
6,5 duong luong) ¢ 0°C. Dung dich tao ra nay duoc khudy trong 40 phut. EtOAc
(20 mL) va dung dich NaHCOj; bio hoa (20 mL) dugc bd sung va cac 16p dugce tach
ra. Pha hitu co dugc rira bang nudc mudi (20 mL), duge 1am kho bang MgS0O,, duge
loc va dugc cd dé tao ra sulfonyl clorua thd, chét nay duoc hoa tan trong hdn hop cua
axeton (0,5mL) va nuéc (0,025 mL). Kali florua (10 mg, 0,18 mmol, 5,0 duong
luong) dugce bd sung va hdn hop dugce khudy trong 6,5 gid ¢ nhiét do trong phong.
EtOAc (20 mL) dugc bb sung. Céc chat hitu co dugce rira bang nude (10 mL) va nude
mudi (10 mL), dugc lam khd bang MgSO,, duge loc va duge cb. TLC didu ché
(EtOAc 20% trong hexan) tao ra hop chit & dé& muc (9 mg, 0,02 mmol, 53%). HRMS
(ESI+) 483,1780 (M+H").

Vidu 32

5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[[2- [2-(pyridin-2-yldisulfanyl)etyl]phenyl]
metyl]triazolo[4,5-d]pyrimidin

Tuong tw voi quy trinh dugc mb ta dé tong hop hop chét 5-[diflo(phenyl)metyl]-7-
(3,3-diflopyrolidin-1-yl)-3-[[2- [2-(pyridin-2-yldisulfanyl)etyl]phenyl] metyl]
triazolo[4,5-d]pyrimidin (vi du 27, buéc g) hop chat & dé muc duge didu ché tir 2-(2-
((5-(tert-butyl)-7-(3,3-diﬂ0pyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin—3-
yl)metyl)phenyl)etanthiol (20 mg, 0,046 mmol, 1,0 dwong luong), pyridin-2-thiol
(26 mg, 0,23 mmol, 5,0 duong lugng), iot (35 mg, 0,14 mmol, 3,0 duong luong) va
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pyridin (0,022 mL, 0,28 mmol, 6,0 duong lugng) trong CH,Cl, (0,3 mL) va dugce phan
lap bing TLC diéu ché (6 mg, 0,01 mmol, 24%). HRMS (ESI+) 542,1972 (M+H").

Vidu33

2-[2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yDtriazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl]etanamin

Tuwong tw v6i quy trinh dugc mo ta dé tdng hop hop chat 5-[diflo(phenyl)metyl]-7-
(3,3-diﬂopyrolidin-1-yl)-3-[[2-[2-(pyridin—2-yldisulfanyl)etyl]phenyl]metyl]
triazolo[4,5-d]pyrimidin (vi du 27, budc g) hop chét & d&& muc dugc didu ché tir 2-(2-
((5-(tert-butyl)-7-(3,3-diflopyrolidin-1 -yD)-3H-[1,2,3]triazolo[4,5 -d]pyrimidin-3-
yl)metyl)phenyl)etanthiol (30 mg, 0,069 mmol, 1,0 dwong lugng), 2-aminoetanthiol
(27 mg, 0,35 mmol, 5,0 duong luong), iot (53 mg, 0,21 mmol, 3,0 duong luong) va
pyridin (0,034 mL, 0,42 mmol, 6,0 duong luong) trong CHyCl, (1,0 mL) va MeOH
(0,3 mL) va dugc phan 14p bang TLC dicu ché (MeOH 20% trong CH,Cl,, NEt; 1%)
dudi dang dau (5,5 mg, 0,008 mmol, 16%). HRMS (ESI+) 508,2118 (M+H+).

Vidu 34

2-[2-[2-[[5-[diflo(phenyl)metyl]-7-(3.3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanamin
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Tuong tw v6i quy trinh duge md ta dé tong hop hop chét 5-[diflo(phenyl)metyl]-7-
(3,3-diflopyrolidin-1-yl)-3-[[2- [2-(pyridin-2-yldisulfanyl)etyl]phenyl] metyl]triazolo
[4,5-d]pyrimidin (vi du 27, budc g) hop chit & d& muc dugc didu ché tir 2-(2-((5-
(diﬂo(phenyl)metyl)-7-(3,3-diﬂopyrolidin—1-y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-
yl)metyl)phenyl)etanthiol (20 mg, 0,040 mmol, 1,0 dwong luong), 2-aminoetanthiol
(15 mg, 0,20 mmol, 5,0 duong luong), iot (30 mg, 0,12 mmol, 3,0 duong luong) va
pyridin (0,019 mL, 0,24 mmol, 6,0 duong luong) trong CH,Cl, (0,5 mL) va MeOH
(0,2 mL) va dugc phan 1ap bing TLC diéu ché (MeOH 20% trong CH,Clp, NEt; 1%)
duéi dang dau (4,5 mg, 0,008 mmol, 20%). HRMS (ESI+) 578,1774 (M+H).

Vidu 35

3-[2-[2-[[5-tert-butyl-7-(3,3-diﬂopyrolidin- 1-yD)triazolo[4,5-d]pyrimidin-3 -yl]metyl]
phenyl]etyldisulfanyl]propan-1 ,2-diol

Twong tu véi quy trinh duge md ta dé tong hop hop chét 2-[[2-[[5-tert-butyl-7-(3,3-
diflopyrolidin-1-yl)triazolo[4,5-d] pyrimidin-3-yljmetyl] phenyl]metyldisulfanyl]etanol
(vi du 25, budc b) hop chit & dé muc duge didu ché tir S-2-((5-(tert-butyl)-7-(3,3-
diflopyrolidin-1-yl)-3H-[1 ,2,3]triazdlo[4,5-d]pyrimidin—3-yl)metyl)benzyl benzothioat
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(25 mg, 0,058 mmol, 1,0 duong luong) va thioglyxerol (9,4 mg, 0,087 mmol,
1,5 duong luong) va dugc phan 14p bing TLC diéu ché (EtOAc 40% trong CH,Cly)
du6i dang dau khong mau (22 mg, 0,041 mmol, 71%). HRMS (ESI+) 539,2070
(M+H").

Vidu 36

2-[[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yDtriazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]disulfanyl]etanol

<OH
S/
\
s
/N N\
Nl
LA
N
é‘F
F

a) 5-Amino-1-(2-iodobenzyl)-1H-1,2,3 -triazol-4-carboxamit

N NH,
N
\\NK‘/NHZ
)

Tuong tu v6i quy trinh dugc mo ta dé tong hop hop chét 5-amino-1-(2-vinylbenzyl)-
1H-1,2,3-triazol-4-carboxamit (vi du 27, budc a) hop chét & dé& muc duoc didu ché tir
2-iodobenzyl metansulfonat (CAS 183789-20-0, 6,67 g, 21,4 mmol, 1,00 duong
luong) va duoc phéan lap dudi dang chét rdn khong mau (6,32 g, 18,4 mmol, 86%).
HRMS (ESI+) 344,0010 (M+H).

b) 5-(tert-butyl)-3-(2-iodobenzyl)-3H-[1 ,2,3]triazolo[4,5-b]pyridin-7(4H)-on
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S-Amino-l-(2-iodobenzyl)-lH—l,2,3-triaz01-4-carb0xamit (0,500 g, 1,46 mmol,
1,00 duong lugng) duoc hoa tan trong dimetylaxetamit (2,4 mL). Pyridin (0,18 mL,
2,2 mmol, 1,5 duong lugng) va pivaloyl clorua (0,27 mL, 2,2 mmol, 1,5 duong luong)
duoc bd sung va hdn hop duge khqu & 85°C trong 4 giv. KHCO; (1,01 g, 7,29 mmol,
5,0 duong luong) dugc bd sung va hdn hop duge khuéy & 155°C qua dém. Dung dich
dugc lam lanh xubng nhiét 6 trong phong. Nude (100 mL) duoc bd sung va huyén
phu tao ra dugc loc. Bénh loc dugc rutra béng nude (50 mL), EtOH (50 mL) va
dietylete (50 mL), va dugc lam kho dé tao ra hop chit & dé muc (120 mg, 0,293 mmol,
20%) dusi dang chét ran khong mau. HRMS (ESI+) 410,0467 (M+HD).

c) 5-(tert-butyl)-7—clo-3-(2-i0dobenzyl)-3H-[1,2,3]triazolo[4,5-b]pyridin

Cl
Tuong tu véi quy trinh dugc mo ta dé tong hop hop chit 7-clo-5-(diflo(phenyl)metyl)-
3-(2-Vinylbenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du 27, bude c), hop chét & d&
muc dugc didu ché 5-(tert-butyl)-3-(2-iodobenzyl)-3H-[1,2,3]triazolo[4,5-
b]pyridin-7(4H)-on (180 mg, 0,440 mmol, 1,00 duong luong) va duge phan lap dudi
dang chit rin khong mau (130 mg, 0,304 mmol, 69%). HRMS (ESI+) 428,0128
(M+H").

d) 5-(tert-buty1)-7-(3,3-diﬂopyrolidin-l-yl)-3-(2-i0dobenzyl)-3H-[1,2,3]triazolo[4,5-
b]pyridin
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Tuong tw v6i quy trinh dugc mo ta dé tdng hop hop chét 5-(diflo(phenyl)metyl)-7-
(3,3-diﬂopyrolidin-1-yl)-3-(2-Vinylbenzyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin (vi du
27, bude d) hop chét & d&& muc dugc diéu ché tir 5-(tert-butyl)-7-clo-3-(2-iodobenzyl)-
3H-[1,2,3]triazolo[4,5-b]pyridin (128 mg, 0,299 mmol, 1,00 duong lugng) va dugc
phan lap dudi dang diu khong mau (148 mg, 0,299 mmol, 99%). HRMS (ESI+)
409,0908 (M+H").

e) S-(2-((5-(tert-butyl)-7-(3,3 -diflopyrolidin-1-yl)-3H-[1,2,3]triazolo[4,5 -b]pyridin-3-
yDmetyl)phenyl)etanthioat

»

5-(tert-butyl)-7-(3,3-diflopyrolidin-1 -yl)-3-(2-iodobenzyl)-3H-[1 ,2,3]triazolo[4,5-
b]pyridin (20 mg, 0,040 mmol, 1,0 duong luong) duoc hoa tan trong toluen (0,4 mL)
va duoc lam sach bang. Béng iodua (0,8 mg, 4 pmol, 0,1 duong luong), 1,10-
phenanthrolin (1,5 mg, 8,0 umol, 0,2 duong luong) va kali thioaxetat (6,9 mg,
0,060 mmol, 1,5 duong lugng) dugc bd sung va hon hop duoc khudy & 100°C trong
19 gid. Nude (20 mL) va EtOAc (20 mL) duoc bd sung va hdn hop dugce khudy trong
5 phut. Cac pha duoc tach ra va 16p nude duoc chiét bang EtOAc (3x 10 mL). Cac 16p
hitu co duoc két hop duge lam kho bing MgSO,, duge loc va duge cd. S&c ky nhanh
trén silic oxit (EtOAc 10% trong hexan) tao ra hop chit & d& muc (17 mg,
0,038 mmol, 95%). HRMS (ESI+) 447,1771 (M+H").
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f) 2-((5-(tert-butyl)-7-(3,3-diflopyrolidin-1-yl)-3H-[1,2,3]triazolo [4,5-b]pyridin-3-
yl)metyl)benzenthiol

SH
/N N\
N, ]
A

Tuong tu voi quy trinh duge mo ta dé téng hop hop chét 2-(2-((5-(tert-butyl)-7-(3,3-
diflopyrolidin-1-y1)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-3 -yl)metyl)phenyl)etanthiol
(vi du 29, budc d) hop chit ¢ @& muyc duoc dicu ché tur S-(2-((5-(tert-butyl)-7-(3,3-
diflopyrolidin-1-y1)-3H-[1 ,2,3]triazolo[4,5-b]pyridin-3 -yD)metyl)phenyl)etanthioat

(61 mg, 0,14 mmol, 1,0 duong lugng) va duoc phan 1ap dudi dang nguyén li€u tho

(53 mg) dugc si dung trong budc tiép theo ma khong cAn tinh ché thém.

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

Tuong tu véi quy trinh duge mé ta dé tong hop hop chat 2-[2-[2-[[5-
[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanol (vi du 28) hop chit & d& muc dugc diéu ché tir
2-((5-(tert-butyl)-7-(3,3-diflopyrolidin-1 -y])-3H-[1,2,3]triazolo[4,5-b]pyridin-3-
yl)metyl)benzenthiol tho (20 mg, 0,049 mmol, 1,0 duong lugng) va mercaptoetanol va
duoc phén 1ap bing TLC diéu ché (EtOAc 10% trong CH,Cl) (11 mg, 0,023 mmol,
46%). HRMS (ESI+) 481,1645 (M+H).

Vidu 37

5-tert-butyl-7-(3,3-diflopyrolidin-1-yI)-3 -[[2-(pyridin-2-yldisulfanyl)phenyl]
metyl]triazolo[4,5-d]pyrimidin

Tuong tu v&i quy trinh duge mé ta dé tong hop hop chat 2-[2-[2-[[5-
[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5-d] pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanol (vi du 28) hop chit & d& muc dugc diéu ché tir
2-((5-(tert-butyl)-7-(3,3-diflopyrolidin-1-yl)-3H- [1,2,3]triazolo[4,5-b]pyridin-3-
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yl)metyl)benzenthiol thé (30 mg, 0,063 mmol, 1,0 duong luong) va 2-mercaptopyridin
va duoc phan 1ap bang TLC diéu ché (EtOAc 20% trong hexan) (20 mg, 0,034 mmol,
46%). HRMS (ESI+) 584,1312 (M+H").

Vidu 38

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

etynylbenzensulfonyl florua

SO,F |
\E\ N:]QT(
N
L,

a) 3-Bromo-2-metylbenzen-1-sulfonyl florua

Br- i SO,F

3-Bromo-2-metyl-benzen sulfonyl clorua (CAS 886501-61-7, 727 mg, 2,70 mmol.
1,00 duong lugng) dugc hoa tan trong axeton (8,5 mL) va nude (0,5 mL). Kali florua
(783 mg, 13,5 mmol, 5,00 duong luong) duoc bd sung va hdn hop duge khudy qua
dém & nhiét do trong phong. Hau hét axeton duogc loai bo trong dong nito. Phén cin
dugc phéan bd gitta EtOAc (100 mL) va nudce (20 mL). Pha chira nu6c dugce gan ra.
Pha hitu co dugce rira bang nudc mubi (20 mL), dugc 1am kho béng MgSQ,, duoc loc
va duogc co dé tao ra chit rin khong mau (628 mg, 2,48 mmol, 92%). HRMS
(MALDI+) 251,9250 (M").

b) 2-Metyl-3-((trimetylsilyl)etynyl)benzen-1 -sulfonyl! florua

T™S “
\©/802F

3-Bromo-2-metylbenzen-1-sulfonyl florua (628 mg, 2,48 mmol, 1,00 duong luong),
Pd(PPh;)Cl, (174 mg, 0,25 mmol, 0,10 duong lugng) va Cul (71 mg, 0,37 mmol,
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0,15 duong luong) duge dit trong binh hinh qua 1€ dung tich 25mL. Sau khi rat chan
khong va dugc nap lai bang nito (2 1an), MeCN (12,4 mL) duoc bd sung, tiép theo la
bb sung DIPEA (867 uL, 4,96 mmol, 2,00 duong luong). Nito duoc théi bot qua dung
dich c¢6 mau den trong 5 phut, trudc khi TMS-axetylen (696 L, 4,96 mmol,
2,00 duong luong) duoc bd sung. Binh nay duge day ndp va duoc dat trong bé dau da
dugc gia nhiét trude (50°C). Sau 3 gio, TMS-axetylen (2,00 duong luong) duoc bd
sung thém vao va viéc khudy duge tiép tuc & 50°C qua dém. Sau 24 gio, hdn hop duogc
duoc lam lanh xudng nhiét do trong phong, loc qua xelit va dugc phan b gitta nude
vi EtOAc. Pha chira nudc duge chiét bing EtOAc (3x 20 mL). Céc chat hitu co két
hop dugc rua béng nuée va nude mudi, duoc lam khd béng MgSO04, dugce loc va dugc
¢d. Sic ky nhanh trén silic oxit (0,7% EtOAc trong hexan) tao ra dAu mau néu, dau
nay duge héa rén khi dé yén (d6 tinh khiét 94%, 610 mg, 2,12 mmol, 85%). Phan tich
NMR chi ra khoang 6% nguyén li€u ban dau con lai. HRMS (MALDI+) 270,0541
M.

c) 2-(Brom0metyl)-3-((trimetylsilyl)etynyl)benzen—l-sulfonyl florua

™S Br

X SO,F

2-Metyl-3-((trimetylsilyl)etynyl)benzen—l-sulfonyl florua (26 mg, 0,096 mmol,
1,00 duong lugng) dugc két hop voi NBS (86 mg, 0,48 mmol, 5,00 duong luong),
AIBN (2 mg, 0,012 mmol, 0,13 duong luong) va MeCN (0,5 mL). Hoén hop duoc
khudy qua dém & 80°C. Céc chit d& bay hoi duoc loai bo va phﬁn can duoc tinh ché
bang TLC didu ché dé tao ra hop chat & dé muc dudi dang dau khong mau (15 mg,
0,043 mmol, 48%). HRMS (MALDI+) 370,9543 (M+Na"). (Luu y: phan tmg khong
bao gid két thic, ciing khong két thiic néu b6 sung thém NBS/AIBN).

d) 2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3 -yl]metyl]-3-
etynylbenzensulfonyl florua
2-(Brom0metyl)-3-((trimetylsilyl)etynyl)benzen-l-sulfonyl florua (30 mg,
0,086 mmol, 1,00 duong lugng) dugc két hop véi DMF (0,4 mL), trimetylamin
(18 pL, 0,13 mmol, 1,5 duong lugng) va 5-tert-butyl-7-(3,3-diflo-pyrolidin-1-yl)-3H-
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[1,2,3]triazolo[4,5-d]pyrirnidin (CAS 1438465-59-8, 27 mg, 0,095 mmol, 1,1 duong
luong). Sau 30 phut, hdn hop phéan mg nay dugc pha loang bang EtOAc (100 mL),
duoc rira bang dung dich nude LiCl 5% (2x 20 mL) va nuGc mudi (20 mL), duge 1am
kho bang MgSOy, duoc loc va dugce co. Séc ky nhanh trén silic oxit (EtOAc 5% trong
hexan) tao ra hdn hop cta hai san pham alkyl hoa chét déng phan vi tri (14 mg). Hon
hop dugc hoa tan trong THF (0,5 mL) va trimetylamin trihydroflorua (8,2 mg trong
0,1 mL THE, 0,051 mmol, 2,0 duong lugng) duoc bd sung. Sau 4 gio, hdn hop phan
tmg nay dugc pha loang bang EtOAc (15 mL), dugc rua bang dung dich nudc natri
bicarbonat bdo hoa va nuéc mubi (mdi lan 3 mL). Lam kho bang MgSO,, dugc loc va
duoc ¢b tao ra nguyén liéu thd, nguyén liéu nay duoc tinh ché bang pTLC (EtOAc
25% trong hexan) dé tao ra hop chit & dé& muc dudi dang dau khong mau (5 mg,
0,011 mmol, 13% qua 2 budc). HRMS (ESI+) 479,1474 (M+H).

Vi du 39
Thi nghiém dwge ly

Céac thr nghiém sau duoc thuc hién dé xac dinh hoat tinh cua cdc hop chit ¢

cbdng thuc I:

Thit nghiém gén két phéi tr phéng xa

Ai luc cta cac hop chét theo sang ché d6i v6i cac thu thé cannabinoit dugc xac
dinh bang cach st dung cac luong dwoc khuyén nghi cua ché phdm mang
(PerkinElmer) tir cac té bao phodi than nguoi (HEK) bidu hién cac thu thé CNR1 hodc
CNR2 & ngudi két hop 1an luot v6i 1,5 hodc 2,6 nM [3H]-CP-55,940 (Perkin Elmer)
lam phéi tir phong xa. Viéc gén két duoc 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 luong/thé
tich), d6 pH=7,4 ddi voi thu thé CB1 va Tris 50 mM, MgCl, 5 mM, EGTA 2,5 mM, va
BSA 0,1% khong chia axit béo (khi lugng/thé tich), do pH=7,4 d6i véi thu thé CB2)
véi tdng thé tich 12 0,2 ml trong 1 gio ¢ 30°C két hop l4c. Phan tmg duoc dimg bing
cach loc nhanh qua céc dia vi loc phu polyetylenimin 0,5% (dia loc UniFilter GF/B;
Packard). Hoat tinh phong xa dugc xac dinh bang Ki bang cach st dung phép phan
tich hoi quy khong tuyén tinh (Activity Base, ID Business Solution, Limited), v&i gia
tri Kd cho [3H]CP55,940 duoc x4c dinh tr cac thir nghiém béo hoa. Cac hop chét ¢6
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cong thire (I) ¢6 4i luc cao ddi véi thu thé CB2 voi gia tri dusi 10 uM, cu thé hon 1a tr
1 nM dén 3 pM va cu thé nht 1a tir InM dén 100 nM.

Céc hop chit c6 cong thuc (I) c6 hoat tinh trong thir nghiém ¢ trén (Ki) cu thé 12 ndm
trong khoang tir 0,5 nM dén 10 pM, cy thé hon 1a nam trong khoang tir 0,5 nM dén 3
uM va cu thé nhat 1a ndm trong khoang tir 0,5 nM dén 100 nM.

Tét ca cac hop chét la cac chit gin két CB2 c6 gid tri Ki dudi 3 uM va d6 chon chon

so voi CB1 trong thr nghiém tuong ung bang it nhét 1a 3 lan.

Ki
Vidu Kitrén CB2 0 nguti trén CB1 & nguoi
(1M]

[uM]
1 0,016 > 10,000
2 0,011 1,956
3 0,283 > 10,000
4 0,088 3,832
5 0,091 > 10,000
6 0,300 5,361
7 0,006 0,931
8 0,085 1,471
9 0,383 > 10,000
10 0,153 > 10,000
11 0,640 8,000
12 2,497 2,808
13 1,564 > 10,000
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Ki trén CB2 & nguoi

Ki

Vidu trén CB1 & nguoi
(uM]

(nM]
14 0,137 > 10,000
15 1,360 5,637
16 0,426 > 10,000
17 0,210 2,289
18 1,029 > 10,000
19 1,372 > 10,000
20 1,304 > 10,000
21 0,729 2,453
22 1,239 6,435
23 1,460 1,454
24 1,127 3,289
25 0,009 0,211
26 0,630 > 10,000
27 0,262 3,039
28 0,138 1,076
29 0,006 0,205
30 0,246 > 10,000
31 0,027 1,357
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Ki
Ki trén CB2 ¢ nguoi
Vidu trén CB1 & nguoi
[uM]

[uM]
32 0,072 1,864
33 0,063 0,588
34 0,177 0,230
35 0,005 0,135
36 0,095 0,560
37 0,541 2,577
38 0,001 0,311

Thi nghiém cAMP

Céc té bao CHO biéu hién cac thu thé CB1 hodc CB2 & ngudi duge gieo mam
trong khoang thoi gian tir 17 dén 24 gios trude khi thir nghiém v6i mie do 50,000 té
bao vao mdi 16 trong dia c6 96 15 mau den c6 day phang trong subt (Corning Costar
#3904) trong DMEM (Invitrogen No. 31331), 1x chét bd sung HT, voi huyét thanh
bio thai bé 10% va i & didu kién CO, 5% va nhiét do 37°C trong ta u am. Thay mdi
truong sinh trudng bing dung dich dém Krebs Ringer Bicarbonat c6 IBMX 1 mM va
U & nhiét do 30°C trong 30 phaut. B6 sung cac hop chét vao dén thé tich thir nghiém
cudi cing 1a 100 pl va duoc U trong 30 phut & nhiét do 30°C. Su dung bo kit phat hién
cAMP-Nano-TRF, thtt nghiém (Roche Diagnostics) dugc dimg lai bang cach bd sung
50 pul chét phéan tng phan giai (Tris, NaCl, Triton X100 1,5%, NP40 2,5%, NaNj 10%)
va 50 pl dung dich phat hién (20 pM mAb Alexa700-cAMP 1:1, va 48 uM Ruteni-2-
AHA-cAMP) va dugc lic trong 2 gio ¢ nhiét do trong phong. Vieecnj truyén ning
luong phan giai theo thoi gian duge xac dinh béng bd doc TRF (Evotec Technologies
GmbH), duoc trang bi laze ND:YAG lam ngudn kich thich. Pia dugc do hai Jin bang
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budce séng kich thich & 355 nm va phat xa véi do tr& 12 100 ns va cdng la 100 ns, téng
thoi gian tiép xuc 1n luot 10 gidy & 730 (40 rong dai 30 nm) hodc 645 nm (d6 rong
dai 75 nm). Tin hiéu FRET dugc tinh nhu sau: FRET = T730-Alexa730-P(T645-
B645) voi P = Ru730-B730/Ru645-B645, trong do T730 la 16 thr nghiém duoc do ¢
730 nm, T645 1a 15 thir nghiém duge do & 645 nm, B730 va B645 la d6i chung st
dung dém 14n luot dugce do & budce séng ¢ 730 nm va 645 nm. Ham luong cAMP duoc
xc dinh tir ham ctia dudng cong tiéu chudn kéo dai tir 10 uM dén 0,13 nM cAMP.

Gia tri ECsy dugc xéac dinh bﬁng cach st dung phén tich Activity Base (ID
Business Solution, Limited). Gia tri ECso dugc xac dinh cho nhidu chit chi van
cannabinoit tinh duge tr budc thir nghiém nay 1a pht hop v6i cac gia tri dd dugc cong

b trong tai liéu khoa hoc chuyén nganh.

Thit nehiém hodn vi B-Arrestin—PathHunter™ (DiscoveRx)

Dong té bao PathHunter™ p-arrestin CHO-K1 CNRI (s6 catalo #93-0200C2) va
dong t¢ bao P-arrestin CHO-K1 CNR2 (s6 catalo #93-0706C2) dugc mua tu
DiscoveRx Corporation. Dong té bao nay dugc bién dbi di truyén dé biéu hién méanh
B-galactosidaza EA dugc dung hop voi B-arrestin va peptit bd sung ProLink duoc
dung hop véi thu thé dich. Thir nghiém bd sung protein PathHunter™ (DiscoveRx
Corporation #93-0001) dwogc thuc hién theo phuong phap ctia nha san xuét. Céc dia
thtr nghiém dugc gieo chira 7500 (CNR1) va 10000 (CNR2) té bao trong céac dia co
384 13 (Corning Costar #3707, ddy trong, mau trdng) trong 20puL chét phan ung ma té
bao 2 (DiscoveRx #93-0563R2A). Sau khi u ¢ nhiét do 37°C ( CO, 5%, do am tuong
dbi 95%) qua dém, bd sung 5 pl hop chét thtr nghiém (ndng d6 DMSO cudi cing 1% )
va tiép tuc U & nhiét do 30°C trong 90 phut. Sau do, bd sung chét phan tng phat hién
(12 pl) va tiép tuc U & nhiét do trong phong trong 60 phut. Céc dia sau do dugce phén
tich ddi voi tin hiéu phat quang bang phan tmg hoa hoc st dung thiét bi doc Victor °V
(Perkin Elmer).

Vidu A

Vién nén duoc bao mang chira cac thanh phan sau ¢d the dugc bao che theo

phuong phép thong thuong:
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Céc thanh phan Cho mdi vién nén

Nhan:

Hop chat ¢6 cong thic (I) 10,0 mg 200,0 mg
Xenluloza vi tinh thé 23,5 mg 43,5 mg
Lactoza ngdm nudc 60,0 mg 70,0 mg
Povidon K30 12,5 mg 15,0 mg
Natri tinh bot glycolat 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(Trong lugng nhan) 120,0 mg 350,0 mg
Bao mang:

Hydroxypropyl metyl xenluloza |3,5 mg 7,0 mg
Polyetylen glycol 6000 0,8 mg 1,6 mg
Bot talc 1,3 mg 2,6 mg
Sét oxit (mau vang) 0,8 mg 1,6 mg
Titan dioxit 0,8 mg 1,6 mg

Thanh ph?ln hoat tinh dugc sang qua rdy va duge tron vé6i xenluloza vi tinh thé va
hdn hop duoc tao hat vai dung dich cua polyvinylpyrolidon trong nuéc. Hat nay sau
d6 duoc tron véi natri tinh bot glycolat va magie stearat va duoc €p dé tao ra cac nhan
1an Iwot c6 khdi luong 120 hodc 350 mg. Céc nhan nay duogc bao dung dich/huyén phu

chira nu6c chtra thanh phan bao mang néu trén.

ViduB
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C4c vién nang chtra cac thanh phin sau c6 thé duoc bao ché theo phuong phép

thong thuong:

Céc thanh phan Cho mdi vién nang

Hop chét c6 cong thuc (I) | 25,0 mg

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

Céc thanh phan ndy duoc sang qua ray va dugc tron va duge nap vao cac vién nang co

kich ¢c& 2.
Vidu C

Céc dung dich dung @& tidm c6 thé c6 thanh phan sau:

Hop chét c6 cong thire (1) 3,0 mg
Polyetylen glycol 400 150,0 mg
Axit axetic bd sung vira du dén do pH=5,0

Nudc cho cac dung dich tiém Didu chinh dén 1,0 ml

Thanh phén hoat tinh dugc hoa tan trong hdn hop cua polyetylen glycol 400 va
nude dé tiém (phan). Do pH dugc didu chinh dén 5,0 bang cach bd sung axit axetic.
Thé tich dugc didu chinh dén 1,0 ml bing cach bd sung luong nudce du. Dung dich

duoc loc, duge nap vao cac lo nho st dung vo bao thich hop va duge vo trung.
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YEU CAU BAO HO
1. Hop chit c6 cong thuc (I):
R
\ 4
N N\ R
N
N _N
N
Sl
2R
R

trong do:

R! 12 vong dugc chon tlr phenyl va [1,2,5]oxadiazolyl trong d6 vong da néu dugc
thé bang mot phan tt thé duogc chon tur halosulfonyl, halosulfonylalkyl,
isothioxyanatoalkyl, isothioxyanato, aminoalkyldisulfanylalkyl,
hydroxyalkyldisulfanylalkyl, hydroxyalkyldisulfanyl, aminoalkyldisulfanyl,
halogen, alkyl, pyridinyldisulfanylalkyl, benzotriazolylsulfonylalkyl,
dihydroxyalkyldisulfanylalkyl va pyridinyldisulfanyl va tuy y duoc thé tiép

bang Xyano;

R? va R® doc lap duge chon tir hydro, hydroxyl, halogen, thiohydroxyl,
thiohydroxyazetidinyl, azido, isothioxyanato va alkyldisulfanyl;

voi diéu kién la it nhit mot trong s6 R, R? va R’ 1a nhom gém sulfonyl,

isothioxyanato, disulfanyl, thiohydroxyl hodc azido;
R* 12 alkyl hodc phenylhaloalkyl; va
n bang 0 hogc 1;
hoéc mudi duoce dung hodc este cua nod.

2. Hop chit theo diém 1, trong dé R' 1a vong dugc chon tir phenyl va
[1,2,5]oxadiazolyl, trong d6 vong da néu duoc thé bing mot phén tlr thé dugc chon tir
halosulfonyl, halosulfonylalkyl, isothioxyanatoalkyl, isothioxyanato, halogen, alkyl,
hydroxyalkyldisulfanylalkyl, pyridinyldisulfanylalkyl, dihydroxyalkyldisulfanylalkyl

va tuy y dugc thé tiép bang xyano.
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3. Hop chét theo diém 1 hodc 2, trong do6 R' 1a vong dugc chon tir phenyl va
[1,2,5]oxadiazolyl trong d6 vong da néu dugc thé biang mot phan tir thé duoc chon tir
flosulfonyl, flosulfonylmetyl, isothioxyanatometyl, isothioxyanato, clo, metyl,
hydroxyetyldisulfanyletyl, flosulfonyletyl, pyridinyldisulfanyletyl,
dihydroxyetyldisulfanyletyl va tuy y duoc thé tiép bang xyano.

4. Hop chat theo diém bét ky trong sé cac diém tir 1 dén 3, trong d6 R'la
flosulfonylphenyl, flosulfonylmetylphenyl, isothioxyanatometylphenyl,
isothioxyanatophenyl, clophenyl, metyl[1,2,5]oxadiazolyl,
hydroxyetyldisulfanyletylphenyl, flosulfonyletylphenyl,

pyridinyldisulfanyletylphenyl, dihydroxyetyldisulfanyletylphenyl hodac
(flosulfonyl)(xyano)phenyl.

5. Hop chét theo diém bat ky trong sb cac didm tir 1 dén 4, trong do R? 14 hydro va
R® 1a hydroxyl, thiohydroxyl, azido, isothioxyanato hodc metyldisulfanyl, hoac R* va
R® c4 hai déu 1a flo.

6. Hop chit theo diém bat ky trong sé cac diém tir 1 dén 5, trong d6 R* 1a tert.-butyl
hoic phenyldiflometyl.

7. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 6, trong do n bang 1.

8. Hop chét theo diém bt ky trong 36 cac diém tir 1 dén 7, trong do cac hop chét nay

duoc chon tur:
2-({5-tert-butyl-7-[(3 S)-3-hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)benzen-1 -sulfonyl florua;
(2-{[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yI)-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-
3-yl]metyl} phenyl)metansulfony! florua;
[2-({5-tert-butyl-7-[(3S)-3 -hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)phenyl] metansulfonyl florua;
5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-{[2-
(isothioxyanatometyl)phenyl]metyl}-3H-[1,2,3]triazolo[4,S-d]pyrimidin;
(3S)-1-(5-tert-butyl-3-{ [2-(isothioxyanatometyl)phenyl] metyl}-3H-
[1,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-3-ol;
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5-tert-butyl-7-(3,3-diflopyrolidin-1-yl1)-3 -[(2-isothioxyanatophenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3H- [1,2,3]triazolo[4,5-d]pyrimidin-3-
ylJmetyl}benzen-1-sulfonyl florua;
2-{[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-ylJmetyl} phenyl)metyl] disulfanyl}etan-1-amin;
2-{[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin- 1-yl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-ylJmetyl} phenyl)metyl] disulfanyl}etan-1-ol;
2-[(2-{[5-tert-butyl-7-(3,3-diflopyrolidin-1 -y1)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-yl]metyl}phenyl)disulfanyl] etan-1-ol;

2-[(2-{[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-ylJmetyl} phenyl)disulfanyl]etan-1-amin;
2-{[2-({5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3 -yl}metyl)phenyl]disulfanyl}etan- 1-amin;
2-({[2-({ 5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-3H-

[1 2.3]triazolo[4,5-d]pyrimidin-3-y1} metyl)phenyl]metyl}disulfanyl)etan- 1-
amin;

2-({5-[diflo(phenyl)ymetyl]-7-[(3 S)-3-hydroxypyrolidin-1-y1]-3H-
[1,2,3]triazolo [4,5-d]pyrimidin-3-yl} metyl)benzen-1-sulfonyl florua;
2-({5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)benzen-1 -sulfonyl florua;
[2-({5-[diflo(phenyD)metyl]-7-[(3 S)-3-hydroxypyrolidin-1-yl}-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl} metyl)phenyl]metansulfony! florua;
[2-({5-[diflo(phenyl)metyl]-7-(3 ,3-diflopyrolidin-1-yl)-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)phenyl] metansulfonyl florua;
(3S)-1-(5-[diflo(phenyl)metyl]-3- { [2-(isothioxyanatometyl)phenyl] metyl}-3H-
[1,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-3 -ol;
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5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1-yl)-3-{[2-
(isothioxyanatometyl)phenyllmetyl}-3H-[1,2,3]triazolo[4,5 -d]pyrimidin;
5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1-y1)-3-[(2-
isothioxyanatophenyl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3H-[1,2,3]triazolo[4,5 -d]pyrimidin-7-
y1}pyrolidin-3-thiol;

1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-7-
yl}azetidin-3-thiol;

(3S)-1-{5-tert-butyl-3-[(4-metyl-1 ,2,5-oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-7-yl} pyrolidin-3 -thiol;
(3R)-1-{5-tert-butyl-3-[(4-metyl-1 ,2,5-oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo[4,5-d] pyrimidin-7-yl}pyrolidin-3-thiol;
(38)-1-{5-tert-butyl-3-[(2-clophenyl)metyl]-3 H-[1,2,3]triazolo[4,5-d]pyrimidin-
7-y1}pyrolidin-3-thiol;

(3R)-1-{5-tert-butyl-3- [(2-clophenyl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-
7-y1}pyrolidin-3-thiol

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

5-tert-butyl-3-[(2-clophenyl)metyl]-7-(3 -isothioxyanatopyrolidin-1-yl)-3H-
[1,2,3]triazolo [4,5-d]pyrimidin;
5-tert-butyl-7-(3-isothioxyanatopyrolidin-1-y1)-3 -[(4-metyl-1,2,5-oxadiazol-3-
yDmetyl]-3H-[1,2,3]triazolo[4,5 -d]pyrimidin;

7-(3-azidopyrolidin-1 -yl)-S-tert-butyl-3-[(2-clopheny1)metyl] -3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

5-[diflo(phenyl)metyl]-7-[3 -(metyldisulfanyl)pyrolidin-1-y1]-3 -[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4,5 -d]pyrimidin;

3-[(2 —clophenyl)metyl]-5-[diﬂo(phenyl)metyl]-7-[3-(metyldisulfanyl)pyrolidin-
1-y1]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
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7-(3-azidopyrolidin-1-y1)-5-[diflo(phenyl)metyl]-3 -[(4-metyl-1,2,5-0xadiazol-3-
ylmetyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
7-(3-azidopyrolidin-1-y1)-3-[(2-clophenyl)metyl}-5- [diflo(phenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
3-[(2-clophenyl)metyl]-5-[diflo(phenyl)metyl]-7-(3 -isothioxyanatopyrolidin-1-
y1)-3H-[1,2,3]triazolo[4,5-d]pyrimidin;

5-[diflo(phenyl)metyl]-7-(3 -isothioxyanatopyrolidin-1-yl)-3-[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1 ,2,3]triazolo[4,5-d]pyrimidin;
2-[[5-[diflo(phenyl)metyl]-7-[(3S)-3 -hydroxypyrolidin-1-yl]triazolo[4,5-
d]pyrimidin-3-ylJmetyl]benzensulfonyl florua;
2-[[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]metyldisulfanyl] etanol;

2-[[5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo[4,5 -d]pyrimidin-3-
yl]metyl]benzensulfonyl florua;

5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-y1)-3-[[2-[2-(pyridin-2-
yldisulfanyl)etyl]phenyl]metyl]triazolo [4,5-d]pyrimidin;

2-[2- [2-[[5-[diflo(phenyl)metyl]-7-(3 3-diflopyrolidin-1-yl)triazolo[4,5-
d]pyrimidin-3-ylJmetyl]phenyl] etyldisulfanyl]etanol;
2-[2-[2-[[5-tert-butyl-7-(3 ,3-diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanol;

3-[[2-[2-(benzotriazol-1 -ylsulfonyl)etyl]phenyljmetyl]-5 -tert-butyl-7-(3,3-
diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin;
2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etansulfonyl florua;
5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-[[2- [2-(pyridin-2-

yldisulfanyl) etyl]phenyl]metyl]triazolo[4,5-d] pyrimidin;
2-[2-[2-[[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl] etanamin;
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2-[2-[2-[[5-[diflo(phenyl)metyl]-7-(3,3-diflopyrolidin-1 -yD)triazolo[4,5-
d]pyrimidin-3-ylJmetyl]phenyl]etyldisulfanyl] etanamin;
3-[2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
yl]metyl]phenyl]etyldisulfanyl]propan-1,2-diol;
2-[[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]disulfanyl]etanol;
5-tert-butyl-7-(3,3-diflopyrolidin-1-yl)-3-[[2-(pyridin-2-
yldisulfanyI)phenyl]metyl]triazolo[4,5-d]pyrimidin; va
2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-ylJmetyl]-
3-etynylbenzensulfonyl florua.

Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 8, trong d6 cac hop chét
nay dugc chon tu:

2-({5-tert-butyl-7-[(3 S)-3-hydroxypyrolidin-1-yl]-3H-[1 ,2,3]triazolo[4,5-
d]pyrimidin-3-yl} metyl)benzen-1 -sulfonyl florua;

(2-{[5-tert-butyl-7-(3,3 -diflopyrolidin-1-y1)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-
3-yllmetyl} phenyl)metansulfonyl florua;
5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3-{[2-
(isothioxyanatometyl)phenyl]metyl} -3H-[1,2,3]triazolo[4,5-d]pyrimidin;
(3S)-1-(5-tert-butyl-3-{ [2-(isothioxyanatometyl)phenyl] metyl}-3H-
[1,2,3]triazolo [4,5-d]pyrimidin-7-yl)pyrolidin-3 -ol;
5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3- [(2-isothioxyanatophenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;

2-{[5-tert-butyl-7-(3,3 -diflopyrolidin-1-y1)-3H-[1,2,3]triazolo [4,5-d]pyrimidin-3-
yl]metyl} benzen-1-sulfonyl florua;

1-{5-tert-butyl-3- [(2-clophenyl)metyl]-3H-[1 ,2,3triazolo[4,5-d]pyrimidin-7-
yl}pyrolidin-3-thiol;

(3S)-1-{5-tert-butyl-3-[(4-metyl-1 ,2,5-oxadiazol-3-yl)metyl]-3H-
[1,2,3]triazolo [4,5-d]pyrimidin—7-y1}pyrolidin-3-thiol;
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7-(3-azidopyrolidin-1-y1)-5-tert-butyl-3-[(4-metyl-1 ,2,5-oxadiazol-3-yl)metyl]-
3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-tert-butyl-7-(3-isothioxyanatopyrolidin-1-yl)-3- [(4-metyl-1,2,5-oxadiazol-3-
yl)metyl]-3H-[1,2,3]triazolo[4,5-d]pyrimidin;
5-[diflo(phenyl)metyl]-7-[3 -(metyldisulfanyl)pyrolidin-1-yl]-3-[(4-metyl-1,2,5-
oxadiazol-3-yl)metyl]-3H-[1,2,3]triazolo[4, 5-d]pyrimidin;
7-(3-azidopyrolidin-1-y1)-3 -[(2-clophenyl)metyl]-5-[diﬂo(phenyl)metyl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin;
2-[[5-[diflo(phenyl)metyl]-7-(3,3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
ylJmetyl]benzensulfonyl florua;
2-[2-[2-[[5-tert-butyl-7-(3 ,3-diflopyrolidin-1-yl)triazolo[4,5 -d]pyrimidin-3-
yljmetyl]phenyl]etyldisulfanyl]etanol;
2-[2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yl)triazolo[4,5-d]pyrimidin-3-
yl]metyl]phenyl]etansulfonyl florua;
5-tert-butyl-7-(3,3-diflopyrolidin-1-y1)-3 -[[2-[2-(pyridin-2-
yldisulfanyl)etyl]phenyl]metyl]triazolo[4,5 -d]pyrimidin;
3-[2-[2-[[5-tert-butyl-7-(3,3 -diflopyrolidin-1-yl)triazolo [4,5-d]pyrimidin-3-
ylJmetyl]phenyl]etyldisulfanyl]propan- 1,2-diol; va
2-[[5-tert-butyl-7-(3,3-diflopyrolidin-1 -yDtriazolo[4,5-d]pyrimidin-3-yl] metyl]-
3-etynylbenzensulfonyl florua.
10.  Quy trinh didu ché hop chét theo diém bét k¥ trong s cac diém tir 1 dén 9,
trong d6 quy trinh nay gbm phan Umg ctia hop chéit c6 cong thuc (A):

R
\ 4
. N R
ST
\N /N

(A)

v6oi su ¢6 mét cua hop chét ¢6 cong thic (B):
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va bazo, trong do R' @n R* va n 1a nhu duoc x4c dinh theo diém bat ky trong s6
cac diém tir 1 dén 7.
11. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 9, khi duge diéu ché theo
quy trinh cua diém 10.
12. Duogc phim chita hop chit theo diém bét ky trong s cac diém tir 1 dén 9 va chat

mang khong cé tac dung diéu tri bénh.
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