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Linh vuc k§ thuit dwoc dé cap

Sang ché dé cap dén cac hop chat hitu co ¢6 tac dung ding dé diéu tri va/hodc
phong ngtra bénh & ddng vat c6 vu, va cu thé céc hop chét nay la chét chi van chiém
wu thé cua thu thé Canabinoit 2. Ngoai ra, sang ché con dé cip quy trinh didu va dugc

phim chita hop chét nay.
Tinh trang k¥ thuat ciia sing ché

Céc thu thé canabinoit 13 mot nhom thu thé mang t& bao thudc siéu ho thu thé bét
cdp protein G. Hién c6 hai nhém phu da biét, duoc goi 1a thu thé Canabinoit 1 (CB))
va thu thé Canabinoit 2 (CB2). Thu thé CB1 chi yéu dugc bidu hién trong hé than kinh
trung wong (tirc 13 trong hanh nhan tiéu ndo, hdi ma) va c6 mit véi lwong it hon &
ngoai bién. CB2, ma dugc ma hoa bdi gen CNR2, dugce biéu hién phén 16n & ngoai vi,
trén céc t& bao ctia hé mién dich, nhu cac dai thuc bao va céc té bao T (Ashton, J. C. et
al. Curr Neuropharmacol 2007, 5(2), 73-80; Miller, A. M. et al. Br J Pharmacol 2008,
153(2), 299-308; Centonze, D., et al. Curr Pharm Des 2008, 14(23), 2370-42), va trong
hé da day rudt non (Wright, K. L. et al. Br J Pharmacol 2008, 153(2), 263-70). Thu thé
CB2 ciing dugc phan b rong khip trong nio, & d6 né dugc tim thiy chu yéu trén té
bao vi than kinh dém va khong phai céc noron (Cabral, G. A. et al. Br J Pharmacol
2008, 153(2): 240-51).

Su quan tdm dbi vé&i cac chat chu van thy thé CB2 van tiép tuc gia tdng trong
thap ky qua (hién nay c6 tir 30 dn 40 don xin cdp patent/nam) do trén thuc t&, mot vai
hop chét trude d6 d3 duoc chi ra 13 c6 tic dung c6 1oi trén cac md hinh tién 14m sang
qua ray phan tir d6i v6i nhiéu bénh & ngudi bao gdm ching dau man tinh (Beltramo,
M. Mini Rev Med Chem 2009, 9(1), 11-25), xo vita ddng mach (Mach, F. et al. J
Neuroendocrinol 2008, 20 Suppl 1, 53-7), diéu hoa khéi lugng xwong (Bab, I. et al. Br
J Pharmacol 2003, 153(2), 182-8), viém than kinh (Cabral, G. A. et al. J Leukoc Biol
2005, 78(6), 1192-7), tdn thuong do thiéu méau cuc bd/tai tudi mau (Pacher, P. et al. Br
J Pharmacol 2008, 153(2), 252-62), bénh xo hoa toan than (Akhmetshina, A. et al.
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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 méu cuc bo/tai twdi mau (I/R) 1a nguyén nhan chinh giy pha
hiy mo xuét hién & céc tinh trang bénh ly nhu dot quy, bénh nhéi mau co tim, bic ciu
1& nhanh tim phdi va céc phiu thuat mach khéc, va chy ghép co quan, cling nhu 14 co
ché chinh gy pha hity bo phan cudi day thin kinh cam gidc, gay bién chimg sbc tudn
hoan & nhiéu cin bénh khéc nhau. T4t ca c4c tinh trang bénh ly nay duogc dac trung boi
phd v& hé thdng cung cip mau binh thudng, din dén viée cung cAp oxy cho mé khong
dt. Viéc cung cép lai oxy, vi du tai twéi mau 1a giai phap didu tri cudi cling @& khoi
phuc viéc cung cdp oxy cho mé binh thudmg. Tuy nhién, mau thiéu 0xy va cac dudng
chit din t6i cAc tinh trang bénh trong d6 néu phuc hdi tudn hoan s& din dén gdy tdn
thwong cho mé. Tén thuong tai tudi mau mot phan 12 do d4p tmg viém ctia cac mo tdn
thwong. Céc t& bao méu tring, dugc cung cip cho ving ndy khi mau tuin hoan tré lai,
s& giai phong chit mang yéu t6 viém nhu intolokin ciing nhu cac gdc tw do dé dap ung
v6i viéc mo bi tdn thuwong. Viée khoi phgc dong chay ctia méu s& dua oxy trd lai cac té

bao, giy ton thuong cho protein t& bao, ADN, va mang sinh chit.

Hién tugng tién thich nghi trong ching thiéu mau cuc bd tir xa (RIPC) 14 co ché
bao vé ndi tai cta co thé chéng lai tén thuong do ching thiéu mau cuc bd va su tai
tudi mau gy ra. N6 mo6 ta hién twgng dang quan tAm trong d6 chimg thiéu mau cuc bd
va tai tw6i méu thoang qua khong gay chét xay ra trong mét co quan hodic mot md, tao
ra tinh @& khang v6i cac thuong tén do tai tuéi mau va thiéu méu cuc bo “gay chét”
trong co quan hodc md tir cach xa noi xay ra hién twong nay. Co ché thuc sy ma thong
qua d6 ching thiéu mau cuc b va tai tudi méu thoang qua dién ra & co quan hodc m6
tao ra kha niing bao vé hién chua duoc biét #n mic do mot vai gia thuyét d3 duoc dua

ra.

Gia thuyét vé thé dich cho ring cac chit ndi sinh (nhu adenosin, bradykinin,
opioit, CGRP, endocanabinoit, Angiotensin I hosic mét sé chit khac nhu yéu td thé
dich chua xac dinh dugc) duoc tao ra trong co quan hodc moé tir xa di vao dong méau va

hoat héa thy thé tuong tng cta né trong mé dich va do d6 khai phuc cac qua trinh bao
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vé tim mach khéc nhau trong t€ bao ma thudng xuét hién cing véi hién tuong tién

thich nghi trong ching thiéu mau cuc bo.

Céc sb liéu gan day cho thiy cic endocanabinoit va cac thu thé cuia chting, cu thé
CB2 14 c6 thé c6 lién quan dén hién tuong tién thich nghi ndy va gép phan ngin ngura
t6n thuong do tai twdi mau gy ra bang cach didu hoa giam dap tng viém (Pacher, P.
et al. Br J Pharmacol 2008, 153(2), 252-62). Cu thé, cac nghién ctru gin day st dung
chit chu van cong cu CB2 d3 chimg to hiéu luc cia chit chu van nay trong viéc lam
giam thuong tén I/R trong tim (Defer, N. et al. Faseb J 2009, 23(7), 2120-30), ndo
(Zhang, M. et al. J Cereb Blood Flow Metab 2007, 27(7), 1387-96), gan (Batkai, S. et
al. Faseb J 2007, 21(8), 1788-800) va than (Feizi, A. et al. Exp Toxicol Pathol 2008,
60(4-5), 405-10).

Ngoai ra, trong nhitng nim gin day, ngay cang c6 nhidu tai litu chi ra ring CB2
cling c6 thé dang quan tAm trong viéc thiét lap tién man tinh va man tinh. Viéc diéu
hoa ting dic hiu dbi v6i CB1 va CB2 da thé hién 1a c6 lién quan trong md hinh dong
vat mic bénh man tinh c¢6 lién quan dén bénh xo héa (Garcia-Gonzalez, E. et al.
Rheumatology (Oxford) 2009, 48(9), 1050-6; Yang, Y. Y. et al. Liver Int 2009, 29(5),
678-85) voi biéu hién CB2 lién quan trong cac nguyén bao xo co, cic t& bao nay chiu

trach nhiém cho tién trinh xo héa.

Trén thyc té, viéc hoat hoa thu thé CB2 béng chét cha van CB2 chon loc d3 duoc
chi ra 1a tao ra tac dung chéng X0 héa & bénh xo cling toan than lan téa (Garcia-
Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6) va thu thé CB2 dong
vai tro nhu dich quan trong trong. chig xo hda da thir nghiém (Akhmetshina, A. et al.
Arthritis Rheum 2009, 60(4), 1129-36) va trong sinh ly bénh & gan, bao gdm chiing xo
héa lién quan dén c4c 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 hop chat theo sang ché lién két va 1am didu bién thu thd CB2 va c6 hoat tinh
thu thé trén CB1 thip hon.
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Ban chit ky thuit ciia sang ché

Muc dich cta sang ché nhdm dé xuét hop chét c6 tac dung diéu bién thy thé CB2
va c6 hoat tinh d6i véi thy thé CB1 thip hon.

Sang ché dé xuét hop chét c6 cong thic (I):

RA_ _R’
Y
N
NT
\
lﬁ >
R1/kN/ N\
A—p?
R
trong do:
Ala CH,, CH,CH,, CH,CO hoic khong c6 mit;

R' 12 tert.-butyl, tert.-butylamino, 2,2-dimetylpropyloxy hoéc halogen;

R? va R?, cing v&i nguyén t nito ma ching gin vao, tao thanh pyrolidinyl,
pyrolidinyl  dwgc  thé,  thiazolidinyl, alkylpiperazinyl, 2-oxa-7-
azaspiro[3.4]Joctyl, 2-oxa-6-azaspiro[3.3Theptyl, azetidinyl, azetidinyl duoc
thé, 2,2-dioxo-2?»6-thia-6-azaspiro[3.3]heptyl hoéc halo-5-
azaspiro[2.4]heptyl, trong d6 pyrolidinyl duoc thé 1a pyrolidinyl dwogc thé
br?mg mot dén bdn phén tr thé doc lap dugc chon tr halogen, hydroxyl,
alkyl, hydroxyalkyl, xyano, alkylcarbonylamino, alkylcarbonyloxy va
haloalkyl va trong d6 azetidinyl dugc thé 13 azetidinyl dugc thé bing mot

dén hai phén tir thé dugc chon tir halogen, hydroxyl, alkyl va haloalkyl; va

R*1a hydro, phenyl, halophenyl, alkylphenyl, haloalkylphenyl, pyridinyl,
halopyridinyl, xycloalykl, alkyl, alkyloxadiazolyl, oxolanyl, alkyltetrazolyl,
alkoxy, alkylsulfonylphenyl, haloalkyl, alkoxyphenyl, dioxothietanyl,
xycloalkyltetrazolyl, haloalkyl-1H-pyrazolyl hodc xycloalkylalkyltetrazolyl;

hodc muoi dugc dung hoac este ctia no.
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Hop chét c6 cdng thitc (1) 1a dic hidu hitu ich trong viéc didu tri hodc phong ngua
vi du ching dau, xo vita ddng mach, thoai héa diém vang do tudi tac, bénh vong mac
d4i théo, bénh glocom, bénh tic tinh mach vOng mac, bénh vdng mac & tré sinh non,
héi ching thiéu méu cuc b & mit, teo thé dia ly, bénh tidu dudng, viém, bénh viém
rudt, t6n thuong do thiéu mau cuc bo-tai twdi mau, suy gan cip, bénh xo héa gan, bénh
x0 hda phéi, bénh xo héa than, bénh xo hoa toan than, thai bd manh ghép cép tinh,
bénh thin ghép man, bénh thin dai thdo dudng, bénh than tidu ciu, bénh co tim, suy
tim, chimg thiéu mau cuc bd co tim, bénh nhdi mau co tim, xo hoéa toan than, tdn
thuong do nhiét, béng, seo phi dai, u sui, sbt viém loi, xo gan ho#ic u gan, diéu hoa
khéi luong xuong, bénh xo cing teo co mdt bén, bénh xo cling rai ric, bénh
Alzheimer, bénh Parkinson, d6t quy, con thiéu méu cuc thoang qua hodc viém mang
mach nho.

Hop chét c6 cdng thirc (I) dic biét c6 tac dung dé didu tri hodc phong ngira bénh

vong mac dai thdo, bénh téc tinh mach vong mac hodc viém mang mach nho.

Sang ché dé xuét quy trinh didu ché hop chét c6 cong thire (I), quy trinh nay bao
gdm phan tmg cia hop chét c6 cong thirc (A):

RZ\N/R3

N
R1/lN/ N>
LN

v6i sur c6 mit ciia Y-A-R*, trong d6 Y 13 nhém 1oi chuyén va trong d6 A va R' dén R*
g y g

1a nhu dugc xac dinh & trén.
Ngoadi ra, séng ché con dé cap dén duoc phdm chira hop chat néu trén.
M0 ta chi tiet sang che

Trong ban mo ta sing ché ndy, thuat ngft “alkyl”, mot minh hoic két hop véi
nhom khéc, dung dé chi nhom alkyl mach théng hodc mach nhanh c6 tir 1 dén 8
nguyén tir cacbon, cu thé 13 nhom alkyl mach théng hodc mach nhénh c6 tir 1 dn 6

nguyén tir cacbon va cu thé hon 13 nhém alkyl mach thﬁng hodc mach nhanh c6 tir 1
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dén 4 nguyén tr cacbon. Cac vi du vé& cic nhém C;-Cg alkyl mach thing hoic mach
nhénh 1a metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, cic pentyl déng
phéan, céc hexyl déng phan, cic heptyl ddng phan va cic octyl ddng phén, cu thé 1a
metyl, etyl, propyl, butyl va pentyl. Mot vi du cu thé vé alkyl 1a metyl.

Thust ngit “xycloalkyl”, mot minh hodc két hop véi nhom khac, chi vong
xycloalkyl c6 tir 3 d&n 8 nguyén tir cacbon va cu thé 1a vong xycloalkyl ¢6 tir 3 dén 6
nguyén tir cacbon. Cac vi du vé xycloalkyl 13 xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl, xycloheptyl va xyclooctyl. Cac vi du cu thé vé “xycloalkyl” 14 xyclopropyl

va xyclohexyl, cu thé 14 xyclohexyl.

Thuét ngit “alkoxy”, mot minh hoic két hop véi nhém khéc, chi nhém c6 cong
thirc alkyl-O-, trong dé thuat ngit "alkyl" c6 nghia dugc néu trén, nhu metoxy, etoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert.-butoxy. “Alkoxy” cu

thé 12 metoxy.

Céc thuat ngit “halogen” hodc “halo”, mdt minh hodc két hop véi nhém khac, chi
flo, clo, brom hoic iot va cu thé 1a flo, clo hodc brom, cu thé hon 1a flo va clo. Thuét
ngit “halo”, két hop véi nhém khéc nita, chi su thay thé ctia nhém da néu bang it nhét
mdt halogen, cu thé duoc thé béng mot dén nam halogen, cu thé tir mot dén bén
halogen, tirc 1a mdt, hai, ba hoic bén halogen. Cu thé “halogen” 13 flo va clo. Trong

dinh nghia cta RZvaR? flo 1a mot halogen cu thé.

Thuét ngit “haloalkyl”, mdt minh hosic két hop véi nhém khéc, chi nhom alkyl
duoc thé béng it nhit mot halogen, cu thé duoc thé béng mot dén nim halogen, cu thé

14 mét dén ba halogen. “Haloalkyl” cu thé 13 triflometyl.

Céc thuat ngit “hydroxyl” va “hydroxy”, mdt minh hodc két hop v6i nhém khac,
chi nhém -OH.

Thuat ngit “carbonyl”, mdt minh hoic két hop véi nhém khéc, chi nhém -C(O)-.

Thuat ngit “oxy”, mot minh hozc két hop véi nhém khac, chi nhém -O-.
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Thuét ngit “amino”, mot minh hozc két hop véi nhém khéc, chi nhém amino bac
mot (-NH,), nhém amino béc hai (-NH-), hodc nhém amino bic ba (-N-). Amino cu
thé 13 -NH-.

Thuat ngit “aminocarbonyl”, mot minh hodc két hop véi nhém khéc, chi nhém
NH,-C(O)-, -NH-C(O)- hoic - N-C(O)-.

Thuét ngit “carbonylamino”, mét minh hodc két hop v6i nhém khéc, chi nhém -
C(0)-NH- hoic -C(0)-N-. Carbonylamino cuy thé 1a -C(O)-N-.

Thuét ngit “sulfonyl”, mdt minh hodc Kkét hop v6i nhém khéc, ding dé chi nhém
-SO;,-.

Thuit ngit “cac mubi duoc dung” dé cap dén cac mudi gilt dugc hiéu qua sinh
hoc va cac tinh chét cta cac bazo tu do hodc céc axit tu do, ma ¢ hiéu qua sinh hoc va
hiéu qua mong mudn khéac. Cac mudi duoc tao ra vdi céc axit vo co nhur 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 mudi ndy c6 thd duoc diéu
ché bing cach cong bazo v6 co hodc bazo hitu co véi axit tu do. Cac mudi thu dugce tir
bazo v6 co bao gém, nhung khong gidi han &, cac mudi natri, kali, lithi, amoni, canxi,
magie. Céc mudi thu dugc tir céc bazo hiru co bao gdm, nhung khong gidi han & cac
mudi clia cic amin bac mot, bac hai va bac ba, cac amin dugc thé bao g@)m cac amin
duoc thé co6 trong tw nhién, cdc amin vong va nhua trao ddi ion bazo, nhu nhua
isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, etanolamin, lysin,
arginin, N-etylpiperidin, piperidin, polyamin. Hop chét c6 cong thirc (I) ciing c6 thé c6
mit & dang ion ludng tinh. Cac mubi duge dung duoc uu tién déc biét clia cac hop chét
¢ cong thirc (I) 12 cac mudi cta axit clohydric, axit bromhydric, axit sulfuric, axit

phosphoric va axit metansulfonic.

"C4c este duogc dung" nghia 1 hop chét ¢ cong thirc chung (I) c6 thé duge din
xuét & cac nhém chirc d8 tao ra céc din xudt ma c6 kha ning chuyén hoa thanh cac

hop chat goc in vivo. Céac vi du v€ cic hop chat nay bao gdbm cac dan xuat este cé thé

-8-
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chép nhan v& mit sinh 1y va khong bén vé mit chuyén hoa, nhu cac este metoxymetyl,
cac este metylthiometyl va céc este pivaloyloxymetyl. Ngoai ra, cac chét trong dwong
c6 thé chip nhén vé mit sinh Iy bét ky cua hop chét c6 cong thirc chung (I), twong tu
véi cc este khong bén vé mit chuyén héa, ma c6 kha ning tao ra céc hop chit gbc co

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

Néu mot trong céc nguyén lidu ban diu hogic céc hop chét c6 cong thirc (I) chira
mot hogc nhiéu nhém chitc ma khong 6n dinh hodc d& phén ung trong céc cac diéu
kién phan ting ctia mot hogic nhiéu budc phan tmg, thi cic nhém bao vé thich hop (nhu
dugc m6 ta vi du trong “Protective Groups in Organic Chemistry” bdi T. W. Greene
and P. G. M. Wuts, 3" Ed., 1999, Wiley, New York) c6 thé dugc dua vao trude budc
quyét dinh &p dung cic phuong phap da duoc biét 1o trong linh vuc. Cac nhém béao vé
ndy c6 thé dugc loai bd & giai doan sau ciia qué trinh tbng hop bing céach sir dung cac
phuong phép chudn dwgc mé ta trong tai liu. Céc vi du vé cic nhém béo ve la tert-
butoxycarbonyl (Boc), 9-fluorenylmetyl carbamat (Fmoc), 2-trimetylsilyletyl carbamat
(Teoc), carbobenzyloxy (Cbz) va p-metoxybenzyloxycarbonyl (Moz).

Hop chét c6 cong thirc (I) ¢6 thé chira mot vai tdm khong dbi xtmg va c6 thé c6
mit & dang clia cac chat ddng phan dbi anh tinh Khiét quang hoc, cac hdn hop clia cac
chit ddng phan d6i anh nhu, vi dy, cic raxemat, céc hdn hop clia cac chit déng phan
khong d6i quang, cdc raxemat ddng phan khong dbi quang hogc cac hdn hop cta cac

raxemat déng phan khéng dbi quang.

Thuat ngit “nguyén tir cacbon khong ddi xtmg” nghia 13 nguyén tir cacbon ¢ bdn
phan tir thé khac nhau. Theo quy udc Cahn-Ingold-Prelog, nguyén tr cacbon khong

d6i xtmg c6 thé c6 cdu hinh “R” hodc “S”.
Cu thé, sang ché @& cap dén hop chét ¢ cong thue (1), trong d6::
Ala CH,, CH,CH,, CH,CO hoic khong c6 miit;
R' 1a tert.-butyl, tert.-butylamino hodc 2,2-dimetylpropyloxy;

R* va R®, cling v6i nguyén t nito ma ching gin vao, tao thanh pyrolidinyl,
pyrolidinyl ~dugc  thé, thiazolidinyl, alkylpiperazinyl, 2-oxa-7-
azaspiro[3.4]octyl hodc 2-oxa-6-azaspiro[3.3]heptyl, trong d6 pyrolidinyl

-0-
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dugc thé 1a pyrolidinyl dugc thé bing mot dén bén phén tir thé doc 1ap dugc
chon tir halogen, hydroxyl, alkyl, hydroxyalkyl, xyano va

alkylcarbonylamino; va

R*1a phenyl, halophenyl, alkylphenyl, haloalkylphenyl, pyridinyl, halopyridinyl,
xycloalkyl, alkyl, alkyloxadiazolyl, oxolanyl, alkyltetrazolyl, alkoxy,
alkylsulfonylphenyl, haloalkyl, alkoxyphenyl, dioxothietanyl,
xycloalkyltetrazolyl ho#c haloalkyl-1H-pyrazolyl,

hodc mubi dugce dung hodc este cta no.

Cu thé, sang ché con dé cép dén:

Hop chit c6 cong thiee (I), trong d6 A 1a CHy;

Hop chét c¢6 cong thire (I), trong d6 R 1a tert.-butyl hodc 2,2-dimetylpropyloxy;
Hop chét c6 cong thuc (D), trong d6 R' 1a tert.-butyl,

Hop chét c6 cong thirc (I), trong d6 R* va R, cung vdi nguyén tr nito ma chiing
gin vao, tao thanh thiazolidinyl, pyrolidinyl dugc thé hodc azetidinyl duoc thé, trong
d6 pyrolidinyl dugc thé 14 pyrolidinyl dwoc thé bing mot dén hai phan tir thé doc 1ap
dugc chon tir halogen, hydroxyl, hydroxyalkyl va xyano va trong d6 azetidinyl duoc
thé 1a azetidinyl duoc thé béng mét dén hai phén tir thé dugc chon tur halogen,
hydroxyl va haloalkyl,

Hop chét c6 cong thirc (1), trong d6 R* va R?, cung v6i nguyén tir nito ma ching
gin vao, tao thanh thiazolidinyl, pyrolidinyl dugc thé hodc azetidinyl dugc thé, trong
d6 pyrolidinyl dugc thé 14 pyrolidinyl dwoc thé bing mot dén hai phéan tir thé doc 1ap
duoc chon tir flo, hydroxyl, hydroxymetyl va xyano va trong dé azetidinyl duoc thé 1a
azetidinyl duoc thé b::ing mot dén hai phén ttr thé duoc chon tir flo, hydroxyl va
triflometyl;

Hop chét c6 cong thirc (I), trong d6 R va R, cung véi nguyén tir nito ma ching
gin vdo, tao thanh thiazolidinyl, diflopyrolidinyl, hydroxypyrolidinyl,
hydroxymetylpyrolidinyl, xyanopyrolidinyl, difloazetidinyl hodc

(hydroxyl)(triflometyl)azetidinyl,
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Hop chét c6 cong thic (I), trong d6 R? va R, cing véi nguyén tir nito ma ching
gin vao, tao thanh pyrolidinyl dwoc thé, trong d6 pyrolidinyl dugc thé 13 pyrolidinyl
dugc thé b%tng mot dén hai phén tir thé doc 14p duoc chon tir halogen va hydroxyl;

Hop chét c6 cong thirc (I), trong d6 R* va R?, cing voi nguyén tr nito ma ching
gén vio, tao thanh pyrolidinyl dwoc thé, trong d6 pyrolidinyl dwoc thé 1a pyrolidinyl
dugc thé béng mot dén hai phén ttr thé doc lap dugc chon tir flo va hydroxyl;

Hop chét ¢6 cong thirc (I), trong d6 R* va R®, cung vdi nguyén tir nito ma chun,
op g g guy g

gin vao, tao thanh diflopyrolidinyl hoic hydroxypyrolidinyl;

Hop chét ¢6 cong thirc (I), trong d6 R* va R®, cung voi nguyén tr nito ma ching
gdn vio, tao thanh diflopyrolidinyl, hydroxypyrolidinyl, tetraflopyrolidinyl,
metylcarbonylamino, thiazolidinyl, metylpiperazinyl, 2-oxa-7-azaspiro[3.4]octyl hodc
2-oxa-6-azaspiro[3.3]heptyl, (metyl)(hydroxyl)pyrolidinyl, hyydroxyalkylpyrolidinyl
hodc xyanopyrolidinyl;

Hop chit c6 cbng thic (I), trong d6 R* la halophenyl, haloalkylphenyl,
halopyridinyl, oxolanyl, alkylsulfonylphenyl, pyridinyl hodc xycloalkyltetrazolyl;

Hop chét c6 cong thic (1), trong d6 R* 1a clophenyl, cloflophenyl,
triflometylphenyl, clopyridinyl, oxolanyl, metylsulfonylphenyl, pyridinyl hoic
xyclopropyltetrazolyl,

Hop chit c6 cong thic (I), trong d6 R* la halophenyl, haloalkylphenyl,
halopyridinyl, oxolanyl, alkylsulfonylphenyl hoac pyridinyl;

Hop chét c6 cong thic (D), trong d6 R* 1a clophenyl, cloflophenyl,
triflometylphenyl, clopyridinyl, oxolanyl, metylsulfonylphenyl hodc pyridinyl; va

Hop chit ¢6 cong thic (I), trong d6 R* 1a phenyl, clophenyl, cloflophenyl,
metylphenyl, triflometylphenyl, clopyridinyl, oxolanyl, metylsulfonylphenyl, pyridinyl,
mehtyloxadiazolyl, xyclohexyl, metyl, oxolanyl, metyltetrazolyl, metoxy, triflometyl,
metoxyphenyl, thietanyl, triflometyl-1H-pyrazolyl hodc xyclopropyltetrazolyl.

Sang ché con @ cap dén hop chét c6 cong thirc (I) dugc chon tir:
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2-tert-butyl-9-[(4-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(4-metylphenyl)metyl]purin;
2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ [ 2-(triflometyl)phenylJmetyl ] purin;
2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;

5-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]metyl]-3-metyl-1,2,4-

oxadiazol;
2-tert-butyl-9-(xyclohexylmetyl)-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-etylpurin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-propylpurin;

2-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]metyl]-5-metyl-1,3,4-

oxadiazol;

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(oxolan-3-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(2-phenyletyl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(1-metyltetrazol-5-yl)metyl]purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(2-metoxyetyl)purin;

3-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl|metyl]-4-metyl-1,2,5-

oxadiazol,
2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ (2-metylsulfonylphenyl)metyl]purin;

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl1)-9-(3,3,3-triflopropyl)purin;
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2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(4-metoxyphenyl)metyl]purin;
2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
1-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(2-pyridin-3-yletyl)purin;
2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-pyridin-2-yletanon;
1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[ (4-clophenyl)metyl |purin-6-yl]pyrolidin-3-ol;
3-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]thietan 1,1-dioxit;
1-[2-tert-butyl-9-[[2~(triflometyl)phenyl]metyl|purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-metyl-1,2,4-0xadiazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[ (1-metyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[ (4-metoxyphenyl)metyl|purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl ] purin-6-yl] pyrolidi£1-3 -ol;
1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]pyrolidin-3-ol;
1-(2-tert-butyl-9-etylpurin-6-yl)pyrolidin-3-ol;
1-(2-tert-butyl-9-propylpurin-6-yl)pyrolidin-3-ol;
1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-(2-phenyletyl)purin-6-yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[ (4-metylphenyl)metyl]purin-6-yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-(xyclohexylmetyl)purin-6-yl]pyrolidin-3-ol;
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2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ [ 3-(triflometyl)-1H-pyrazol-4-
yllmetyl]purin;

1-[2-tert-butyl-9-[(2-clo-4-flophenyl)metyl |purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[[3-(triflometyl)-1H-pyrazol-4-ylJmetyl]purin-6-yl]pyrolidin-3-

ol;

1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl Jpyrolidin-3-ol;
1-[2-tert-butyl-9-(oxolan-3-yl)purin-6-yl]pyrolidin-3-ol;
2-[2-tert-butyl-6-(3-hydroxypyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon;
N-{(S)-1-[2-tert-butyl-9-(2-clo-benzyl)-9H-purin-6-yl]-pyrolidin-3-yl} -axetamit;
N-[(S)-1-[2-tert-butyl-9-[ (3-clophenyl)metyl|purin-6-yl]pyrolidin-3-yl]Jaxetamit;
N-[(S)-1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit;

N-[(S)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl |metyl |purin-6-yl]pyrolidin-3-

yllaxetamit;

N-[(S)-1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]pyrolidin-3-

yllaxetamit;

N-[(S)-1-[2-tert-butyl-9-[ (2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-

yl]axetamit;

N-[(S)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-

yl]axetamit

N-[(S)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-
yl]pyrolidin-3-yl]axetamit;

7-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;

7-[2-tert-butyl-9-[ (3-clophenyl)metyl|purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;
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7-[2-tert-butyl-9-[ (4-clophenyl)metyl|purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;

7-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl |purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-[ (2-metylsulfonylphenyl)metyl|purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;
7-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;
1-[2-tert-butyl-9-[(2-clophenyl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-clophenyl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[(4-clophenyl)metyl |purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[[2-(triflometyl)phenylJmetyl]purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-y1]-3-
metylpyrolidin-3-ol;

1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]-3-metylpyrolidin-3-ol;
2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin;
2-tert-butyl-9-[(3-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin- 1 -yl)purin;

1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-

ol;
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N-[(S)-1-[2-tert-butyl-9-[[4-(triflometyl)-1H-pyrazol-3-yl|metyl]purin-6-
yl]pyrolidin-3-yl]axetamit;

7-[2-tert-butyl-9-[[3-(triflometyl)- 1 H-pyrazol-4-ylJmetyl]purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

N-[1-[2-tert-butyl-9-[[4-(triflometyl)-1H-pyrazol-3-ylJmetyl]purin-6-
yl]pyrolidin-3-yl]axetamit;

7-[2-tert-butyl-9-[[4-(triflometyl)- 1H-pyrazol-3-ylJmetyl |purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

2-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-ylJmetyl]-5-metyl-1,3,4-

oxadiazol;

5-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-ylmetyl]-3-metyl-1,2,4-

oxadiazol;

2-tert-butyl-9-[(1-metyltetrazol-5-yl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-
yDpurin;

3-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-ylJmetyl]-4-metyl-1,2,5-

oxadiazol;
2-tert-butyl-9-(2-metoxyetyl)-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin;

1-[2-tert-butyl-9-[[3-(triflometyl)-1H-pyrazol-4-ylmetyl]purin-6-y1]-3-
metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[[4-(triflometyl)- 1 H-pyrazol-3-yl]metyl|purin-6-yl]-3-
metylpyrolidin-3-ol;

(3S)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl]purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl ]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;

7-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;
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(35)-1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl |purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl|purin-6-yl]pyrolidin-3-ol;
2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)-9-(3,3,3-triflopropyl)purin;
(35)-1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[(1-metyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;

(3S)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]pyrolidin-
3-0l;

(35)-1-[2-tert-butyl-9-[(2-clophenyl)metyl ]purin-6-yl]pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[[3-(triflometyl)-1H-pyrazol-4-yl|metyl]purin-6-
yl]pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[[4-(triflometyl)- 1 H-pyrazol-3-yl|metyl]purin-6-
yl]pyrolidin-3-ol;

(3S)-1-[2-tert-butyl-9-[ (3-metyl-1,2,4-oxadiazol-5-yl)metyl]purin-6-yl]pyrolidin-
3-o0l;

1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]-3-metylpyrolidin-3-ol;
N-[(3S)-1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-yl|axetamit;

7-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl|purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-y1)-9-[[ 2-
(triflometyl)phenylmetyl]purin;

2-tert-butyl-9-[ (2-metylsulfonylphenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-
yDpurin;
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N-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[ [2-(triflometyl)phenylmetyl ]purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[ (5-metyl-1,3,4-oxadiazol-2-
yDmetyl]purin-2-amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(3,3,3-triflopropyl)purin-2-amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[ (4-metyl-1,2,5-oxadiazol-3-

yDmetyl]purin-2-amin;

N-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(1-metyltetrazol-5-yl)metylJpurin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ (2-metylsulfonylphenyl)metyl]purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ (3-metyl-1,2,4-0xadiazol-5-
yl)metyl]purin-2-amin;

(35)-1-[2-(tert-butylamino)-9-[ (2-clophenyl)metyl |purin-6-yl]pyrolidin-3-ol;

(35)-1-[2-(tert-butylamino)-9-[[2-(triflometyl)phenyl metyl]purin-6-yl]pyrolidin-
3-ol;

(3S)-1-[2-(tert-butylamino)-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-

ol;

(3S)-1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-
yl]pyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol;
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1-[2-(tert-butylamino)-9-[[2-(triflometyl)phenyl metyl ]purin-6-y1]-3-
metylpyrolidin-3-ol;

(3S)-1-[2-(tert-butylamino)-9-[[3-(triflometyl)-1H-pyrazol-4-ylimetyl]purin-6-
yl]pyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[ (4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-yl]-3-
metylpyrolidin-3-ol;

9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-y1)-2-(2,2-dimetylpropoxy)purin;

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[[2-
(triflometyl)phenyl|metyl]|purin;

6-(3,3-diflopyrolidin-1-y1)-2-(2,2-dimetylpropoxy)-9-[(2-
metylsulfonylphenyl)metyl]purin;

2-[[6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin-9-yl|metyl]-5-metyl-

1,3,4-oxadiazol;

5-[[6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin-9-yl|metyl]-3-metyl-

1,2,4-oxadiazol;

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[(1-metyltetrazol-5-
yDmetyl]purin;

(3S)-1-[2-(tert-butylamino)-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol;

1-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3-

ol;

1-[2-(2,2-dimetylpropoxy)-9-[[2-(triflometyl)phenyl |metyl|purin-6-y1]-3-
metylpyrolidin-3-ol;

1-[2-(2,2-dimetylpropoxy)-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]-3-
metylpyrolidin-3-ol;
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1-[9-[(3-clopyridin-2-yl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[2-(2,2-dimetylpropoxy)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[[3-(triflometyl)-1H-pyrazol-4-ylJmetyl [purin-6-yl]-3-
metylpyrolidin-3-ol;

N-tert-butyl-6-(2-oxa-6-azaspiro[ 3.3 ]heptan-6-yl)-9-[[ 2-
(triflometyl)phenyl|metyl] purin-2-amin;

N-tert-butyl-9-[(2-clophenyl)metyl]-6-(2-oxa-6-azaspiro[3.3 Jheptan-6-yl)purin-2-

amin;

(3S)-1-[2-tert-butyl-9-[ (1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-

ol;

3-[[6~(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin-9-yl|metyl]-4-metyl-

1,2,5-oxadiazol;

N-tert-butyl-9-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl]-6-(2-oxa-6-azaspiro[3.3]
heptan-6-yl)purin-2-amin;

N-tert-butyl-6-(2-oxa-6-azaspiro[3.3]heptan-6-y1)-9-(3,3,3-triflopropyl)purin-2-

amin;

6-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-2-oxa-6-
azaspiro[3.3]heptan;

3-[[2-tert-butyl-6-(4-metylpiperazin-1-yl)purin-9-yl|metyl]-4-metyl-1,2,5-

oxadiazol;

[(2R)-1-[2-tert-butyl-9-[ (4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-
yllpyrolidin-2-ylJmetanol;

[(2ZR)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-2-

yl]lmetanol;
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(2R)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-2-

carbonitril;

(2R)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-ylJpyrolidin-

2-carbonitril;

6-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl |purin-6-yl]-2-oxa-6-

azaspiro[3.3Jheptan; va

3-[[2-tert-butyl-6-(1,3-thiazolidin-3-yl)purin-9-yl]metyl]-4-metyl-1,2,5-

oxadiazol.
Cu thé, sang ché con dé cap dén hop chét c6 cong thire (I) dugc chon tir:
6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9H-purin;

[(3S)-1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl ]purin-6-
yl]pyrolidin-3-yl]axetat;

[1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]-3-
metylpyrolidin-3-yl]axetat;

9-benzyl-2-clo-6-(3,3-diflopyrolidin-1-yl)purin;

(35)-1-[2-tert-butyl-9-[(1-propan-2-yltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-

ol;

2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]-6-(3,3-diflopyrolidin-1-
yDpurin;

[(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-

ylJmetanol;
(3S)-1-[2-tert-butyl-9-[(1-propyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;

(2R,35)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]-2-(hydroxymetyl)
pyrolidin-3-ol;

2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-difloazetidin-1-yl)purin;
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3-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl|purin-6-yl]-1,3-thiazolidin;

6-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl|purin-6-yl]-216-thia-6-
azaspiro[3.3]heptan 2,2-dioxit;

(2R)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-

carbonitril;

(35)-1-[2-tert-butyl-9-[[ 1-(xyclopropylmetyl)tetrazol-5-yl Jmetyl | purin-6-
yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl|purin-6-yl]-3-(triflometyl)pyrolidin-3-

ol;
(35)-1-[2-tert-butyl-9-[ (1-tert-butyltetrazol-5-yl)metyl]|purin-6-yl |pyrolidin-3-ol;

1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl |purin-6-yl]-3-(triflometyl)azetidin-3-

ol;

2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(2,2-diflo-5-azaspiro[ 2.4 |heptan-5-

yDpurin; va

1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]-3-metylazetidin-3-ol.
Séng ché con @& cap dén hop chét c6 cong thirc (I) dugc chon tir:
2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[2-(triflometyl)phenyl Jmetyl|purin;
2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(oxolan-3-yl)purin;
2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon;

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ (2-metylsulfonylphenyl)metyl]purin;
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2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin- 1-yl)-9-(2-pyridin-3-yletyl)purin;
1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-ol,
1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl Jmetyl] purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[ (3-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl ]purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[ (2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;

9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin;

va

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[ [2-(triflometyl)phenyl]

metyl]purin.
Cu thé, sang ché con d& cap dén hop chét c6 cong thire (1) duge chon tir:

2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]-6-(3,3-diflopyrolidin-1-
yl)purin;

[(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-

yl]metanol,
2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-difloazetidin-1-yl)purin;
3-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-1,3-thiazolidin;

(2R)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl|purin-6-yl]pyrolidin-2-

carbonitril; va

-23-



21494

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-(triflometyl)azetidin-3-

ol.

Sang ché mo ta viéc sir dung hop chit c6 cong thic (I) d& didu tri hodc phong
chimg dau, xo vita ddng mach, thoai héa diém vang do tudi tic, bénh vOng mac dai
théo, bénh glocdm, bénh tic tinh mach vong mac, bénh vdng mac & tré sinh non, hoi
ching thiéu mau cuc bd & mét, teo thé dia ly, bénh tiéu dudng, viém, bénh viém rudt,
tdn thuong do thiéu méu cuc bo-tai tudi mau, suy gan cép, bénh xo hda gan, bénh xo
héa phéi, bénh xo héa than, bénh xo héa toan than, thai bé manh ghép cip tinh, bénh
than ghép man, bénh than d4i thio dudng, bénh than tiéu ciu, bénh co tim, suy tim,
ching thiéu mau cuc bd co tim, bénh nhdi mau co tim, xo héa toan than, ton thuong
do nhiét, bong, seo phi dai, u sui, sbt viém loi, xo gan hodc u gan, diéu hoa khéi luong
xuong, thoai héa thin kinh, bénh xo cing teo co mot bén, bénh xo cing rai rac, bénh
Alzheimer, bénh Parkinson, d6t quy, con thiéu mau cuc thodng qua hodc viém mang
mach nho;

Sang ché mod ta viéc str dung hop chit co cong thire (I) dé bao ché thude dé didu
tri hodc phong ching dau, xo vita ddng mach, thoai héa diém vang do tudi tac, bénh
vong mac dai thdo, bénh glocom, bénh téc tinh mach vong mac, bénh véng mac & tré
sinh non, hdi ching thiéu mau cuc bd & mét, teo thé dia ly, bénh tiéu duong, viém,
bénh viém rudt, ton thuong do thiu méau cuc bd-tai tudi mau, suy gan cép, bénh xo
hoéa gan, bénh xo héa phéi, bénh xo hda thin, bénh xo hda toan than, thai bd manh
ghép cép tinh, bénh than ghép man, bénh than d4i thio dudng, bénh than tiéu ciu, bénh
co tim, suy tim, ching thiéu mau cuc bd co tim, bénh nhdi mau co tim, xo héa toan
thén, tén thuong do nhiét, bong, seo phi dai, u sui, sdt viém loi, xo gan hodc u gan,
didu hoa khdi luong xuwong, thodi hoa than kinh, bénh xo cung teo co mot bén, bénh
X0 cung rai rac, bénh Alzheimer, bénh Parkinson, d6t quy, con thiéu méau cuc thoang

qua hodc viém mang mach nho;

Hop chét c6 cong thirc (T) dé diéu trj hogic phong chimg dau, xo vita dong mach,
thoai hoa diém vang do tudi tac, bénh vOng mac dai thao, bénh glocom, bénh tic tinh
mach v8ng mac, bénh vong mac & tré sinh non, hdi ching thiéu mau cuc bd & mét, teo
thé dia ly, bénh tiéu dudng, viém, bénh viém rudt, tén thuong do thiéu mau cuc bo-tai

tudi méu, suy gan cép, bénh x0 hda gan, bénh xo hda phéi, bénh x0 hoda thin, bénh xo
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héa toan théan, thai bé manh ghép cép tinh, bénh than ghép man, bénh thin dai thdo
dudng, bénh than tiéu cu, bénh co tim, suy tim, ching thiéu mau cuc bd co tim, bénh
nhdi mau co tim, xo hoa toan than, tdn thuong do nhiét, bong, seo phi dai, u sui, s6t
viém lgi, xo gan hodc u gan, diéu hoa khéi lugng xuong, thoai héa than kinh, bénh xo
cung teo co mdt bén, bénh xo cing rai rac, bgnh Alzheimer, bénh Parkinson, dot quy,

con thieu mau cyc thoang qua hodc viém mang mach nho; va

Sang ché md ta phuong phap dé diéu tri hodc phong ching dau, xo vita dong
mach, thoai héa diém vang do tudi tac, bénh vOng mac déi thdo, bénh glécém, bénh tic
tinh mach véng mac, bénh vdng mac & tré sinh non, hdi ching thiéu méu cuc bd & mét,
teo thé dia ly, bénh tiéu dudng, viém, bénh viém rudt, tén thuong do thiéu mau cuc bo-
tai tudi mau, suy gan cép, bénh xo hda gan, bénh xo hoda phéi, bénh x0 hoa than, bénh
x0 hoéa toan than, thai bd manh ghép ca‘ip tinh, bénh than ghép man, bénh thin dai thio
duong, bénh thén tiéu ciu, bénh co tim, suy tim, ching thiéu mau cuc bd co tim, bénh
nhdi méu co tim, xo héa toan than, tén thwong do nhiét, bong, seo phi dai, u sui, sbt
viém lgi, xo gan hodc u gan, diéu hoa khdi lugng xuong, thoai hoa thin kinh, bénh xo
cung teo co mdt bén, bénh xo cing rai rac, bénh Alzheimer, bénh Parkinson, dot quy,
con thiéu mau cuc thoang qua hodc viém mang mach nho, phuong phép nay bao gdm

viéc ding mot luong hitu hidu hop chit c6 cong thirc (I) cho bénh nhén cin chung.

Cu thé, sang ché dé cap dén hop chit c6 cong thirc (I) dé didu tri hodc phong
ching thiéu mau cuc b, tén thuong tai twéi mau, xo héa gan hodc xo hda than, cu thé

la chiig thiéu méu cuc b hoic tén thuong tai tudi mau.

Cu thé, sang ché d& cap dén hop chét c6 cong thirc () dé didu trj hoic phong

bénh nh6i mau co tim.

Cu thé, sang ché con dé cap dén hop chét c6 cong thuc (I) dé didu tri hodc phong
bénh thoai héa diém vang lién quan dén tudi tac, bénh vong mac déi thdo, chung tang
nhén &p, khop cin tinh mach vong mac, bénh vong mac & tré sinh non, hi chimg thiéu

mau cyc bd mat, ching teo the dia ly hodc vi€ém mang mach nho.

Cu thé, séng ché con dé cap dén hop chét c6 cong thire (I) dé diéu tri hodic phong

chiing xo cliing teo co mdt bén hodc bénh xo cliing rai rac.
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Mot phuong 4n khac cia sang ché dé xuét duge phém hoic thudc chira hop chét
theo sang ché va chit mang khéng c6 tac dung didu trj bénh, chit pha lodng hodc ta
dugc, cling nhu phuong phap sit dung cac hop chit theo sang ché @ bao ché duogc
phim va thudc nay. Trong mot vi du, hop chat ¢ cong thic (I) c6 thé duoc phéi tron
béng cach tron & nhiét d moi trudng & d6 pH thich hop, va & do tinh khiét mong
mudn, véi chit mang chép nhan dugc vé mit sinh ly, tirc 13, cac chét mang ma khong
doc dbi véi ddi tuong nhan & céc lidu luong va cac ndng d6 duogc dung & dang dung y
ly. PO pH ctia ché phim chii yéu phu thudc vao viée st dung cu thé va ndng do coa
hop chat, nhung t6t hon 13 ndm trong khoang bt ky trong khoang tir khoang 3 dén 8.
Theo mot phuong 4n, hop chit c6 cong thirc (I) duoc didu ché trong chit dém axetat, &
d6 pH=5. Theo phuong an khac nita, cac hop chét c6 cong thirc (1) 1a vo trung. Hop
chit c6 thé duoc bdo quan, vi dy, dudi dang hop phén rén hodc vo dinh hinh, duédi

dang ché phém dugc lam kho lanh hodc dudi dang dung dich chita nude.

Duoc phém duoc bao ché, dinh liéu, va dugc dung theo céach thich hop véi thuc
hanh thubc t6t. Cac yéu t6 cn can nhéc trong ngit canh nay bao goém rdi loan cu thé
can duge diéu tri, dong vat c6 vi cu thé can diéu tri, tinh trang bénh ly lam sang cta
timg bénh nhan, nguyén nhan gy rdi loan, vi tri phan phdi thubc, phuong phép dung,

lich dung, va cac yéu t6 khac di biét ddi véi bac si.

Céc hop chét theo sang ché c6 thé duoc dung ‘theo dudng dung thich hop bt ky,
bao gdm dudng miéng, cuc bd (bao gdm trong miéng va dudi ludi), truc trang, am dao,
qua da, ngoai duong tiéu hoa, dudi da, trong bung, trong phéi, trong da, trong tiy mac
va ngoai mang ciing va trong miii, va, néu mudn d& dung cuc bo, dung trong thuong
tén. Viéc truyén ngoai dudng tiéu hoa bao gdm ding trong co, trong tinh mach, trong

dong mach, trong bung, hodc dudi da.

Céac hop chét theo séng ché c6 thé dugc ding & dang thuan loi bét ky, vi du, cac
vién nén, thudc bot, vién nén, dung dich, chét lam phan tén, huyén phu, sird, thubc xit,
thubc vién dan, gel, nhil twong, cao déan, v.v. Cac ché phdm nay c6 thé chira cac thanh
phan thong thudng trong ché pham dugc, vi du, cac chit pha lodng, cac chit mang, cac

chét bién d6i d6 pH, céac chét tao ngot, chét tao khéi, va cac chét hoat tinh khAc.
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Ché phim dién hinh dugc bao ché biang cach tron hop chét theo sang ché va chét
mang hoic t4 dugc. Cac chit mang va ta dugc thich hop da dugc biét rd déi vei nguoi
c6 trinh do trung binh trong linh vuc va dugc mé ta chi tiét trong tai li€u: vi du, Ansel,
Howard C,, et al., Ansel’s Pharmaceutical Dosage Forms and Drug Delivery Systems.
Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro, Alfonso R., et al.
Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott, Williams
& Wilkins, 2000; va Rowe, Raymond C. Handbook of Pharmaceutical Excipients.
Chicago, Pharmaceutical Press, 2005. Céc ché phdm nay ciing c¢6 thé bao gém mot
hoic nhiéu chét dém, chit 1am dn dinh, chit hoat dong bé mit, tic nhan lam 4m, chit
bdi tron, chit nhil hoa, chit tao huyén phu, chét bao quan, chét chéng oxi hoa, chét 1am
md, chit gay truot, chét trg xur ly, cac chit mau, cac chét tao ngot, chit tao huong
thom, chét tao mui, cac chét pha logng va cac chét phu gia d4 biét khac tao ra thude c6
vé ngoai d& nhin (tirc 13, hop chét theo sang ché hodc duoc phim chira nd) hodc chét

trg trong viéc bao ché duoc phém (tc 1a, thuéc).

Viéc didu ché hop chét ¢ cong thirc (I) theo sang ché c6 thé duge thuc hién theo
phuong phép tdng hop 14n luot hoic ddng thoi. Viéc tdng hop cac hop chét theo sang
ché dugc thé hién trong cac so d6 dudi ddy. Cac k¥ ning cin thiét dé tién hanh cac
phan g va tinh ché cac sin phim tao ra la da biét dbi véi ngudi c6 k§ ning trung
binh trong linh vic ndy. Cac phan tir thé va céc chi s6 duge sir dung trong phin mé ta
dudi day cho céc quy trinh c6 nghia dugc néu & trén trong ban mé ta & trén trir khi cé
quy dinh trai nguoc hin. Chi tiét hon, cac hop chit ¢ cong thirc (I) c6 thd duge diéu
ché theo cac phuong phép dugc néu dudi ddy, theo cac phuong phap duge néu trong vi
du thuc hién hogc theo céc phuong phap twong tw. Céc diéu kién phan tmg thich hop
cho céc budc phan tmg riéng 1a da biét dbi véi ngudi c6 k¥ ning trung binh trong linh
vuc nay. Ngoai ra, cac didu kién phan tng anh huéng dén céc phan tmg dwoc md ta
trong tai li€u chuyén nganh vi du: Comprehensive Organic Transformations: A Guide
to Functional Group Preparations, 2nd Edition, Richard C. Larock. John Wiley &
Sons, New York, NY. 1999). Céc tac gia sang ché phat hién ring s& thuén loi hon néu
thue hién phan tmg khi ¢6 mit hodc khong c6 mit dung mdi. Khong cé gidi han cu thé
vé ban chit ciia dung méi dugc stir dung mién 1 cac dung moi khong cé tic dong xiu
dén phan tmg hodc chit phan ting c6 lién quan va né c6 thé hoa tan cic chét phan tmg,

it nhit dén mot mirc d6 nao d6. Cac phan ting dwgc mo ta c6 thé didn ra trong khoang
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nhiét do rong, va nhiét do phan tmg chinh x4c khéng phai 12 yéu té quyét dinh déi véi
sang ché. Thuan loi néu thuc hién phéan ng dugc md ta trong khoang nhiét do nim
trong khoang tir -78°C dén nhiét d6 hdi lwu. Thoi gian cn cho phéan tng ciing c6 thé
thay dbi trong khoang rong, tiry thudc vao nhidu yéu t6, chi yéu 1a nhiét do phan Umg
va ban chit clia cac chat phan Gng. Tuy nhién, khoang thoi gian tir 0,5 gio dén vai
ngay thuong s& di dé tao ra cac hop chét trung gian va cac hop chit dugc mo ta. Trinh
tu phan tmg khong giéi han & trinh tu dwogc thé hién trong cic so dd, tuy nhién, tuy
thudc vao nguyén liéu ban dau va kha ning phan tmg twong Ung cua chl’mg; trinh tu
clia cic budc phan tmg c6 thé dugc thay dbi tuy y. Cac nguyén liéu ban dau hoic c6
thé dugc bén trén thi trudong hodc c6 thé duge didu ché bing cac phuong phép tuong tu
v0i cac phuong phap duge néu dudi ddy, theo cac phuong phap dugc mé ta trong cac
tai liéu vién din duoc néu trong ban mo ta hoic trong cac vi du thyc hién, hodc theo

c4c phuong phép da biét trong linh vye.

Viéc téng hop hop chét c6 cong thic (I) c6 thé duoc diéu ché, vi duy, theo cac so

dd dusi day.
S0 dé 1

Rz\N,R3 R .R®

Cl N
N a) b) N
T ey e
R

Il ]| |

a) 2-tert-butyl-6-clo-9H-purin II thun tién c6 thé dugc cho phan tng v&i amin (c6
bén trén thi trudong, hodc da biét trong Iinh vuc) véi sy ¢6 mét hodc khéng c6 mit

clia bazo tao ra hop chit trung gian III.

b) Hop chét trung gian III thuén tién c6 thé duoc cho phan ng v&i chit i dién tir (c6
bén trén thi trudng, hoic da biét trong linh vyc) véi su ¢ mét hodc khong c6 mat
clia bazo tao ra hop chit & d& muc nay c6 cong thirc I. Pay c6 thé 1a hop chét
mong mudn cudi cliing, tuy nhién nhém bao vé bét ky hodc 1a trén R? hoic NR?R®
mot cach thuan tién c6 thé duoc phén tach trong cac diéu kién thich hop dé tao ra

hop chat mong muodn cudi cing ¢ cong thirc 1.
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So db 2

Cl Rz\NzR3 RZ\N/RS
NJ\/EN a) N b) NT XN
| \> > N \ ——> l N\
F)\\N N R1)|\N/ N> R1)\N/ N>
A-R*

Hop chét 6-clo-2-flo-9H-purin II ¢6 ban trén thi trudng (purin duoc thé thich hop
khéc bét ky diing 1am nguyén liéu ban du tuvong dwong) hoic c6 thé duoc tao ra
bang cac phuong phap di biét trong linh vuc va mot cach thuan loi c6 thé dugc
cho phan tmg v&i cic chit 4i nhan (1. amin 2. ruou theo cach khac: 1.amin 2.
amin, phu thudc vao ban chit va kha ning phan mg cua cac amin trong (mg) dé
tao ra cac din xudt imidazopyrimidin duoc thé c6 cong thic IIL. Vidce st dung céac
nhém béo vé duogc khuyén tity y phu thude vao ban chit va kha ning phan tmg

cua cdc chat phan Umg.

Hop chét trung gian III thuén tién c6 thé duge cho phan tng véi chét 4i dién tir
(c6 ban trén thi trudng, hoic da biét trong Iinh vuc) véi sy c6 mét hodc khong ¢
mit cua bazo tao ra hgp chit & d& muc nay c6 cong thirc I. Day c6 thé 1a hop chit
mong mudn cudi ciing tuy nhién nhém bao vé bat ky hoic 1a trén R* hoic NR’R?
mot cach thuin tién c6 thé duge phén tach trong cac diéu kién thich hop dé tao ra

hop chat mong mudn cudi cung c6 cong thirc 1.

Nhu vay, séng ché con d& cap dén quy trinh didu ché hop chit c6 cdng thire (1),

quy trinh ndy bao gdm phan tng ctia hop chét c6 cong thirc (A)

RZ\N/R3

N7 SN
ALY
R N ﬁ(A)

voi s c6 mit ctia Y-A-R?, trong d6 Y 14 nhém roi chuyén va trong d6 A va R!

dén R* 1a nhu duge xac dinh & trén.
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Trong quy trinh clia sng ché, vi du nhém rdi chuyén thich hop 14 clo hogic brom.

Quy trinh theo sang ché c6 thé duoc thuc hién véi su c6 miét cua bazo. Cac vi du
vé céc bazo thich hop 1a NaH hoic KOtBu.

Quy trinh theo séng ché c6 thé duoc thyc hién vi du trong NMP (N-Metyl-2-
pyrolidon), DMF (dimetylformamit) hodc THF (tetrahydrofuran).

Sang ché con dé cap dén hop chét c6 cong thire (I), khi duge san xudt theo quy

trinh ctlia sdng ché.

Bay gio sang ché s& duoc minh hoa bﬁng cac vi du thyc hién dudi day ma khong

c6 nghia 1am gi6i han pham vi bao hd ciia sang ché.

Vi du thire hién sang ché

Vidul

2-tert-butyl-9-[(4-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin

F
N
N

NN

% B
N N

\\©\0|

a)  Amit cta axit 5-(2,2-dimetyl-propionylamino)-1H-imidazol-4-carboxylic

o)

B& sung tir tir 2,2-dimetyl-propionyl clorua (10,74 mL, 87,30 mmol) vao dung dich

clia amit cua axit 5-amino-1H-imidazol-4-carboxylic (10g, 79,36 mmol) va DMAP
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(291 mg, 2,38 mmol) trong pyridin khan (200 mL) va hdn hop phan tng nay duoc
khudy & 80°C trong 8 gid. Dung méi dugc lam bay hoi duéi 4p sut giam va cin duge
pha lodng bing nudc lanh (50 mL). Chét két tia dwoc loc ra, dugc rira béng nuéc (30
mL) va dugc lam khd d€ thu dugc hop chit & d& muc nay (9 g, 54%) dudi dang chét
rin mau xam bac. MS(m/e): 211,4 (M+H).

b)  2-tert-butyl-1,9-dihydro-purin-6-on

(0]
HN N\
PR
N
N H

Dung dich cta amit cua axit 5-(2,2-dimetyl-propionylamino)-1H-imidazol-4-
carboxylic (22 g, 174,6 mmol) trong dung dich nuéc KHCO; (0,5N, 400 mL) duoc gia
nhiét dén hdi luu trong 48 gid. Hon hop phén Umg nay dugc c6 dudi 4p suét giam, cin
duoc lam lanh xuéng 0°C va d6 pH dugc didu chinh dén 6 bing cach sir dung dung
dich nuéc HC1 10%. Chit két taa duoc loc ra, duge rira béng nude va duogc déng sOi
v6i toluen dé tao ra chit rin mau nau, chit nay dugc tinh ché bing sic ky cot trén
silicagel (MeOH/DCM theo ty 1& 2-5%) d tao ra hop chét & d& muc nay (12 g, 36%)
duéi dang chét rin mau vang nhat. MS(m/e): 191,0 (M+H).

¢) 2-tert-butyl-6-clo-9H-purin
Cl
NZ SN
g8
N
N"H

B sung DMF (4 mL) vao dung dich coa 2-tert-butyl-5,9-dihydro-purin-6-on (4 g,
20,83 mmol) trong CHCl; (100 mL), tiép theo 1a bd sung SOCIL, (3,04 mL, 41,66
mmol) va hdn hop phan tmg dwoc hdi Iuu trong 3 gidr. Cac chét d& bay hoi dugc loai
b6 trong chan khong va cin duoc pha loing bang nude (50 mL), dugce khudy trong 10
phut & 25°C va dugc loc. Chét két tua dugc ria bz‘?mg nudc va pentan tao ra hop chét &
dé muc nay (3,6 g, 82%) dudi dang chét rén mau tring nhat. MS(m/e): 211,2 (M+H).
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d) 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin

B sung DIPEA (2,29 mL, 13,86 mmol) vio dung dich ctia 2-tert-butyl-6-clo-9H-purin
(970 mg, 4,62 mmol) va 3,3-diflo-pyrolidin (995 mg, 6,93 mmol) trong EtOH (10 mL)
va hdn hop phan tng niy dugc khudy & 100°C trong 16 gid. Dung méi dugc lam bay
hoi, phan cin dugc hoa tan bing DCM (60 mL) va dugc rira bing nudc. Lop hitu co
duoc 1am khé bing Na,SO,, duge loc va duoc lam bay hoi. Cin dugc tinh ché b%mg
sic ky cot trén silicagel (25-30% EtOAc/hexan) dé tao ra (1g, 77%) dudi dang chét rin
mau tring nhat. MS(m/e): 282,2 (M+H).

e) 2-tert-butyl-9-[(4-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin

B& sung NaH (60% trong dau khoang) (10 mg, 0,214 mmol) vao dung dich cta 2-tert-
butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (50 mg, 0,178mmol) trong DMF kh6 (3
mL) & 0°C va hdn hop phan tng nay duge khudy & 25°C trong 45 phut. Hop chit 1-
bromometyl-4-clo-benzen (54,7 mg, 0,267 mmol) dugc bd sung vio hdn hop phan tng
& 0°C, va hdn hop phan tng nay dugc gia nhiét dén 60°C trong 16 gid. Hon hop nay
dugc dimg bing nude (10 mL) va duoc chiét bang EtOAc (2 x 15 mL). Lép hitu co
duoc két hop dugc 1am khd béng Na,S04, duge loc va duge lam bay hoi. Can dugc
tinh ché bang sic ky cot trén silicagel (20-30% EtOAc/hexan) dé tao ra (54,7 mg,
61%) dudi dang chét 1ong mau vang nhat. MS(m/e): 406,4 (M+H).

Vidu?2

2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin
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Tuong tw véi quy trinh duwoc mé ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-y1)-9H-purin (vi du 1, bude d) va
1-bromometyl-2-clo-benzen. MS(m/e): 406,4 (M+H).

Vidu3
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(4-metylphenyl)metyl]purin
F
Y
N

NS

% P
N N\\Q\

Tuong tw v6i quy trinh dugc md td dé tong hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, buée d) va
1-bromometyl-4-metyl-benzen. MS(m/e): 386,0 (M+H).

Vidu4

2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin
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Y.,

Cl

Tuong tu v6i quy trinh duoc md ta d téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
1-bromometyl-2-clo-4-flo-benzen. MS(m/e): 424,0 (M+H).

Vidus
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[2-(triflometyl)phenyl] metyl]purin
F
v
N

NN

}ﬁ ,
N N

F
F

Tuong tw véi quy trinh dugc mé ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hgp chit & d& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-y1)-9H-purin (vi du 1, buéc d) va
1-bromometyl-2-triflometyl-benzen. MS(m/e): 440,0 (M+H).

Vidu6

2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin
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/

Tuong tw v6i quy trinh dugc mé ta dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, bude d) va
2-clo-3-clometyl-pyridin. MS(m/e): 407,0 (M+H).

Vidu7
5-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-ylJmetyl]-3-metyl-1,2,4-oxadiazol

F

ﬁ

N

e

Tuong tw v6i quy trinh dwgc md td d& tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budce d) va
5-clometyl-3-metyl-[1,2,4]oxadiazol. MS(m/e): 378,2 (M+H).

Vidu8

2-tert-butyl-9-(xyclohexylmetyl)-6-(3,3-diflopyrolidin-1-yl)purin
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AR

Tuwong tu voi quy trinh dugc md td d& tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, bude d) va
bromometyl-xyclohexan. MS(m/e): 378,2 (M+H).

Vidu9
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-etylpurin

F
F

Tuong ty véi quy trinh dugc md ta d& tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chét & d& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
iodo-etan. MS(m/e): 310,2 (M+H).

Viduy 10

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-propylpurin

-36-




21494

0
T

Tuong ty v6i quy trinh dugc mo td dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, buéc d) va
1-iodo-propan. MS(m/e): 324,0 (M+H).

Vidull

2-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-ylJmetyl]-5-metyl-1,3,4-oxadiazol

Tuong tu véi quy trinh dugc mé ta dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, buéc d) va
2-clometyl-5-metyl-[1,3,4]oxadiazol. MS(m/e): 378,2 (M+H).

Vidu 12

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(oxolan-3-yl)purin
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F
N
NN
T
N N
O
Tuong tu véi quy trinh dwoc md ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay

dugc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
3-bromo-tetrahydro-furan. MS(m/e): 352,0 (M+H).

Vidu 13
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(2-phenyletyl)purin
F
Cy
N

NN

%ﬁ ?
N N

Tuong tw véi quy trinh duoc md ta d& tbng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, bude d) va
2-bromo-etyl)-benzen. MS(m/e): 386,0 (M+H).

Vidu 14

2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(1-metyltetrazol-5-yl)metyl ]purin
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F
Cy
N
N
NT X
%/ >
N N N
\\</ \N
Il
N—N

Tuong tu véi quy trinh dwoc mo td dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
5-clometyl-1-metyl-1H-tetrazol. MS(m/e): 378,2 (M+H).

Vidul5
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(2-metoxyetyl)purin
F
oy
N
NN
Hﬁ[ ?
N W\\\
0 ~

Tuong tw v6éi quy trinh dugc mo ta d téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
1-Iodo-2-metoxy-etan. MS(m/e): 340,0 (M+H).

Vidulé

3-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl|metyl]-4-metyl-1,2,5-oxadiazol
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N

N N\

LD

N N

NN

\ /
N—O

Tuong tw v6i quy trinh dugc md td d€ tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-y1)-9H-purin (vi du 1, buéc d) va
3-clometyl-4-metyl-furazan. MS(m/e): 378,2 (M+H).

Vidu 17
2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon
F
3
N
NS
S -

N N cl

Tuong tw véi quy trinh dugc md td dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, bude d) va
2-bromo-1-(2-clo-phenyl)-etanon. MS(m/e): 434,0 (M+H).

Vidu18

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(2-metylsulfonylphenyl)metyl]purin
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Tuong tu véi quy trinh dugc md ta & téng hop hop chét 2-tert-butyl-9-[(4-

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 450,0 (M+H).

Vidu 19
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(3,3,3-triflopropyl)purin
F
N
N
NN
ﬁ ?
N N
i
F

F

Tuong tw v6i quy trinh dwgc md ta @& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
1,1,1-triflo-3-iodo-propan. MS(m/e): 378,2 (M+H).

Vidu 20

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(4-metoxyphenyl)metyl]purin
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Tuong ty v6i quy trinh duwgc mé ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, bude d) va
1-bromometyl-4-metoxy-benzen. MS(m/e): 402,2 (M+H).

Vidu21
2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin

F
F

Cl

Tuong tw v6i quy trinh dwoc md ta d& tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-y1)-9H-purin (vi du 1, budc d) va
3-clo-2-clometyl-pyridin. MS(m/e): 407,0 (M+H).

Vidu 22

1-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol
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a) 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este ctia axit axetic

N
-0

Cl

B6 sung Et;N (2,37 mL, 17,14 mmol) vao dung dich cta 2-tert-butyl-6-clo-9H-purin
(1,2 g, 5,71 mmol) va pyrolidin-3-yl este cua axit axetic (1,66 g, 6,85 mmol) trong
EtOH (7 mL) & 25°C, va hdn hop phan tng niy duge khudy & 100°C trong 5 gio.
Dung mdi dugce lam bay hoi va cin duoc tinh ché béng séc ky cot trén silic oxit
(EtOAc/hexan 30-45%) dé tao ra hop chat & & muc (1,1 g, 63%) dudi dang chit rin
mau tring nhat. MS(m/e): 304,0 (M+H).

b)  1-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol

Tuong tu véi quy trinh dugc md ta dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este ctia axit axetic (vi
du 22, budc a) va 1-bromometyl-2-clo-benzen cing v6i viéc xit Iy sau d6 hdn hop thé /

cin bang K,CO; trong MeOH dé phan tach gbc este. MS(m/e): 386,2 (M+H).
Vidu23

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(2-pyridin-3-yletyl)purin
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Tuong tw v6i quy trinh dugc mé ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
3-(2-bromo-etyl)-pyridin. MS(m/e): 387,2 (M+H).

Vidu 24
2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-pyridin-2-yletanon
F
v
N
NN
I
N N
0]
7
~

Tuong tu v6i quy trinh dugc mo td d tong hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-y1)-9H-purin (vi du 1, bude d) va
2-bromo-1-pyridin-2-yl-etanon. MS(m/e): 401,2 (M+H).

Vidu25
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1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol

OH

s
ot

Tuong tw v6i quy trinh dugc mo td d& tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chét & d&& muyc nay
duoc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic (vi
du 22, budc a) va 1-bromometyl-3-clo-benzen cung véi viée xit 1y sau d6 hdn hop thé /

cén bang K,CO; trong MeOH d phan tach gdc este. MS(m/e): 386,2 (M-+).
Vi du 26
1-[2-tert-butyl-9-[(4-clophenyl)metyl ]purin-6-yl]pyrolidin-3-ol

Tuong ty v&i quy trinh dwgc mo td d& tdng hop hop chit 2-tert-butyl-9-[(4-

Cl

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este ctia axit axetic (vi
du 22, budc a) va 1-bromometyl-4-clo-benzen clng v6i viée xit 1y sau ¢6 hdn hop tho /

cin bang K,CO; trong MeOH dé phan tach gbc este. MS(m/e): 386,2 (M+H).
Vidu27

3-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]thietan 1,1-dioxit
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Tuong ty v6i quy trinh dugc md ta d& téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, buéc d) va
3-bromo-thietan 1,1-dioxit. MS(m/e): 386,2 (M+H).

Vidu28
1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl Jpurin-6-yl]pyrolidin-3-ol

OH

»

F
F

Tuong ty v6i quy trinh dwgc md ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cta axit axetic (vi
du 22, budc a) va 1-bromometyl-2-triflometyl-benzen cing v6i viée xtr Iy sau dé6 hdn
hop thé / cin bang K,CO; trong MeOH dé phén tach gbc este. MS(m/e): 420,2 (M+H).

Viduy 29

1-[2-tert-butyl-9-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol
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Tuong ty v&i quy trinh dugc md ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muyc nay
duogc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cia axit axetic (vi
du 22, budc a) va S-clometyl-3-metyl-[1,2,4]oxadiazol cing véi viée xir 1y sau d6 hdn

hop thd / cin bing K,CO; trong MeOH d phén tach gbc este. MS(m/e): 358,0 (M+H).
Vidu30
1-[2-tert-butyl-9-[(1-metyltetrazol-5-yl)metyl|purin-6-yl]pyrolidin-3-ol

OH
SN

(3
NN
lﬁ\>
N
N N
Il
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/

Tuong tw véi quy trinh dwgc md ti d& tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, buéc a) va 5-clometyl-1-metyl-1H-tetrazol cing véi viéc xit ly sau d6 hdn hop
thd / can bing K,CO; trong MeOH dé phén tach gbc este. MS(m/e): 358,2 (M+H).

Vidu 31

1-[2-tert-butyl-9-[(4-metoxyphenyl)metyl]purin-6-yl]pyrolidin-3-ol
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Tuong ty véi quy trinh dwoc md ti dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cta axit axetic (vi
du 22, budc a) va 1-bromometyl-4-metoxy-benzen cing véi viée xit ly sau d6 hén hop

thd / cin bang K,CO; trong MeOH @ phén tach géc este. MS(m/e): 382,0 (M+H).
Vi du 32
1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl|pyrolidin-3-ol

OH

3

Cl

Tuong ty v6i quy trinh dwoc md ti dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic (vi
du 22, budc a) va 3-clo-2-clometyl-pyridin cing véi viéc xir ly sau d6 hdn hop tho /
cin bang K,COj; trong MeOH d& phan tach gbc este. MS(m/e): 387,0 (M+H).

Viduy 33

1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-ol
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Tuong ty v6i quy trinh dwoc mo ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, budc a) va 2-clo-3-clometyl-pyridin cing véi viée xtt 1y sau d6 hdn hop thd /
cin bang K,CO; trong MeOH dé phan tach gbc este. MS(m/e): 387,0 (M+H).

Vidu 34
1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]pyrolidin-3-ol

OH

3
w/lij::N>
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O
Tuwong tw v6i quy trinh dugc mod td dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, bude a) va 1-bromometyl-2-metansulfonyl-benzen cing véi viéc xit ly sau dé
hén hop thd / cin bing K,CO; trong MeOH d& phén tach gbc este. MS(m/e): 430,0
(M+H).

Vidu 35
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1-(2-tert-butyl-9-etylpurin-6-yl)pyrolidin-3-ol

Tuong ty véi quy trinh dwoc mo td dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit ¢ d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, budc a) va iodo-etan cing véi viée xir Iy sau d6 hdn hop thé / cin bang K,CO;

trong MeOH dé phan tich gbc este. MS(m/e): 290,0 (M+H).
Vidu 36
1-(2-tert-butyl-9-propylpurin-6-yl)pyrolidin-3-ol

N j N\>
AR

Tuong ty v6i quy trinh duoc mo ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic (vi
du 22, budc a) va iodo-propan cing véi viée xir Iy sau d6 hdn hop thd / cin béﬁg

K,COj; trong MeOH dé phan tach gbc este. MS(m/e): 304,0 (M-+H).
Vidu 37

1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]pyrolidin-3-ol
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Tuong tu véi quy trinh dwogc mo tid dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, budc a) va 1-iodo-2-metoxy-etan clng véi viée xt 1y sau ¢6 hdn hop thé / cin

bang K,CO; trong MeOH dé phén tach gdc este. MS(m/e): 320,2 (M+H).
Vidu 38
1-[2-tert-butyl-9-(2-phenyletyl)purin-6-yl]pyrolidin-3-ol

Tuong tu véi quy trinh dwoc mo ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophényl)metyl]—6-(3,3-diﬂopyrolidin—l-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, budc a) va 2-(bromo-etyl)-benzen ciing véi viée xtt ly sau d6 hdn hop thé / cin

bang K,CO; trong MeOH & phan tach gdc este. MS(m/e): 365,9 (M+H).
Vidu 39

1-[2-tert-butyl-9-[(4-metylphenyl)metyl|purin-6-yl]pyrolidin-3-ol
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Tuong tu véi quy trinh dugc mé ta dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic (vi
du 22, budc a) va 1-bromometyl-4-metyl-benzen clng véi viée xi Iy sau d6 hdn hop

tho / cin bing K,CO; trong MeOH d& phén tach gdc este. MS(m/e): 365,9 (M+H).
Vi du 40
1-[2-tert-butyl-9-(xyclohexylmetyl)purin-6-yl]pyrolidin-3-ol

OH

e
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Tuong tu v6i quy trinh dwgc md ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit ¢ d& muc nay
duoc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic (vi
du 22, budc a) va bromometyl-xyclohexan cling véi viéc xir ly sau d6 hdn hop tho /

cin bang K,CO; trong MeOH @ phan tach gbc este. MS(m/e): 358,0 (M+H).
Vi dy 41

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[3-(triflometyl)- 1 H-pyrazol-4-ylJmetyl]purin
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Tuong ty véi quy trinh dwoc moé ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chét & d& muyc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (vi du 1, budc d) va
4-bromometyl-3-triflometyl-1-trityl- 1H-pyrazol. MS(m/e): 430,0 (M+H).

Vi du 42
1-[2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]purin-6-yl]pyrolidin-3-ol

Tuong tu v6i quy trinh dugc mé ta dé téng hop hop chit 2-tert-butyl-9-[(4-

N
-

Cl

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic (vi
du 22, budc a) va 1-bromometyl-2-clo-4-flo-benzen cling v6i viée xir Iy sau d6 hdn

hop thd / cin bing K,CO; trong MeOH d& phan tach gdc este. MS(m/e): 404,2 (M+H).
Vidu43

1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]pyrolidin-3-ol

-53-




21494

OH

®!
NS
% A
N N%
SN
N,
N—O
Twong tu véi quy trinh dwgc mo td dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay
duoc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic (vi
du 22, bude a) va 3-clometyl-4-metyl-furazan cing véi viée xtt ly sau @6 hdn hop thé /

cin bang K,CO; trong MeOH dé phan tach gdc este. MS(m/e): 358,4 (M+H).
Vidu 44

1-[2-tert-butyl-9-[[3-(triflometyl)-1 H-pyrazol-4-ylJmetyl]purin-6-yl]pyrolidin-3-ol

~
N
N
NT X
DR
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Tuong tu véi quy trinh dugc md ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit axetic (vi
du 22, budc a) va 4-bromometyl-3-triflometyl-1-trityl-1H-pyrazol cing véi viée xir 1y
sau d6 hén hop thd / cin bang K,CO; trong MeOH dé phén tach gbc este. Sau d6
nhém béo vé trityl duge phan tach bang TFA. MS(m/e): 410,0 (M+H).

Vidu45

-54-



21494

1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol

OH
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Tuong tu v6i quy trinh dugc mo td d& tong hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cta axit axetic (vi
du 22, bude a) va 1,1,1-triflo-3-iodo-propan cung véi viée xit Iy sau d6 hdn hop tho /
cin bang K,CO; trong MeOH d& phan tach gbc este. MS(m/e): 358,0 (M+H).

Vidu 46
1-[2-tert-butyl-9-(oxolan-3-yl)purin-6-yl]pyrolidin-3-o0l

OH

e
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Tuong tw v6i quy trinh dugc md ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cta axit axetic (vi
du 22, budc a) va 3-bromotetrahydrofuran cung véi viéc xir ly sau d6 hén hop thé /

cin bang K,CO; trong MeOH dé phan tach gdc este. MS(m/e): 332,2 (M+H).

Vidu 47
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2-[2-tert-butyl-6-(3-hydroxypyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon

OH

»

Cl

Tuong ty véi quy trinh dugc mo td d& tong hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & dé& muc nay
duge diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit axetic (vi
du 22, budc a) va 2-bromo-1-(2-clo-phenyl)-etanon cing véi viée xitr Iy sau d6 hdn

hop thd / cin bing K,CO; trong MeOH dé phén tach gdc este. MS(m/e): 414,0 (M+H).
Vidu 48

N-{(S)-1-[2-tert-butyl-9-(2-clo-benzyl)-9H-purin-6-yl]-pyrolidin-3-yl} -axetamit

Cl

a)  N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit
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B& sung DIPEA (1,49 ml, 8,571 mmol) vao dung dich cta 2-tert-butyl-6-clo-9H-purin
(600 mg, 2,857 mmol) va (S)-N-pyrolidin-3-yl-axetamit (402,28 mg, 3,143 mmol)
trong EtOH (30 mL) va hdn hop phan {mg tao ra dwoc khudy & 100°C trong 16 gid.
Céc chét d& bay hoi dugc lam bay hoi va cin dugc pha lodng bang DCM (200 mL) va
duoc rira béng nudce (2 x 75 mL). Lép hitu co duge 1am khod bﬁng Na,S0O, khan, dugc
loc va dugc lam bay hoi. Cin duoc tinh ché béng sdc ky cot trén silicagel
(EtOAc/hexan 30-40%) d tao ra hop chit & && muc (660 mg, 76%) dudi dang chét rin
mau tring nhat. MS(m/e): 303,0 (M+H).

b)  N-{(S)-1-[2-tert-butyl-9-(2-clo-benzyl)-9H-purin-6-yl]-pyrolidin-3-yl } -axetamit

Tuong tw v6i quy trinh dwgc md td dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & dé muc nay
duge didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
4, budce a) va 1-bromometyl-2-clo-benzen. MS(m/e): 427,4 (M+H).

Vi du 49

N-[(S)-1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit

Cl
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Tuong ty v&i quy trinh dwgc md t& dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budce a) va 1-bromometyl-3-clo-benzen. MS(m/e): 427,4 (M+H).

Vidu 50

N-[(S)-1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit

H
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Tuong tw v6i quy trinh dugc md td dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budce a) va 1-bromometyl-4-clo-benzen. MS(m/e): 427,0 (M+H).

Vidu 51

N-[(S)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl|purin-6-yl]pyrolidin-3-

yl]axetamit
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Tuong ty véi quy trinh dwoc mo td dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & @& muc nay
duoc didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budce a) va 1-bromometyl-2-triflometyl-benzen. MS(m/e): 461,2 (M+H).

Vidu 52

N-[(S)-1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]pyrolidin-3-

yl]axetamit

Tuong ty véi quy trinh dwgc mo td dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tir N-[(5)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budc a) va 1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 471,2 (M+H).

Vidu53

N-[(S)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit

N
N7 NQj
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N
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Tuong tw v6i quy trinh dugc md ta ¢ téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-y1)-pyrolidin-3-yl]-axetamit (vi du
48, budce a) va 2-clo-3-clometyl-pyridin. MS(m/e): 428,2 (M+H).

Vidu 54

N-[(S)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit

H
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N
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X

Tuong tu v6éi quy trinh dwoc md t& dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budc a) va 3-clo-2-clometyl-pyridin. MS(m/e): 428,2 (M+H).

Vidu 55

N-[(S)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-yl]pyrolidin-3-

yl]axetamit

Tuong tw v6i quy trinh dugc md tid d& tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay
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dugc didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budc a) va 2-clometyl-5-metyl-[1,3,4]Joxadiazol. MS(m/e): 399,0 (M+H).

Vidu 56

7-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan
ijo
N
e
N N
Cl

a)  2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin
]iO
N
% -
N N
H

Tuong ty v6i quy trinh duge md ta dé téng hop hop chét N-[(S)-1-(2-tert-butyl-9H-
purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du 48, a) hop chit & & muc duoc diéu ché tir
2-tert-butyl-6-clo-9H-purin va 2-oxa-6-aza-spiro [3.4] octan. MS(m/e): 288,0 (M+H).

b)  7-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan

Tuong tu vai quy trinh dwoc mé ta dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-y1)-9H-purin (vi du 56,
budc a) va 1-bromometyl-2-clo-benzen. MS(m/e): 412,4 (M+H).

Vidu 57
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7-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan

@)

Cl

Tuong tw véi quy trinh dugc md ta dé tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diéu ché tur 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budce a) va 1-bromometyl-3-clo-benzen. MS(m/e): 412,2 (M+H).

Viduy 58

7-[2-tert-butyl-9-[(4-clophenyl)metyl|purin-6-yl]-2-oxa-7-azaspiro[3.4]octan
jjO
N
%l g
N N

Cl

Tuong tu véi quy trinh dugc md ta ¢ tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge didu ché tur 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budc a) va 1-bromometyl-4-clo-benzen. MS(m/e): 412,2 (M+H).

Vidu 59
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7-[2-tert-butyl-9-[[2-(triflometyl)phenyl Jmetyl] purin-6-yl1]-2-oxa-7-azaspiro[3.4]Joctan
]jO
N
N™ §>
S
N N

Tuong tu v6i quy trinh dugc moé td dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge didu ché tur 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budc a) va 1-bromometyl-2-triflometyl-benzen. MS(m/e): 446,0 (M+H).

Viduy 60

7-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]

octan

Tuong tw véi quy trinh dwoc md ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tur 2-tert-butyl-6-(2-oxa-6-aza-spiro[ 3.4]oct-6-y1)-9H-purin (vi du 56,
budc a) va 1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 456,0 (M+H).
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Vidu61
7-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]-2-oxa-7-azaspiro[ 3.4]octan

o

N
N
N™ ‘>
- ol
N N’\é/N
L
Tuong ty véi quy trinh dwgc mo ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay

dugc didu ché tir 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budce a) va 2-Clo-3-clometyl-pyridin. MS(m/e): 413,2 (M+H).

Viduy 62

7-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]-2-oxa-7-azaspiro

[3.4]octan
K ﬂ :
1 N
N —
NTX \
>ﬁ):[ & ;
N N —N

Tuong tu v6i quy trinh duge md ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budc a) va 3-clometyl-4-metyl-furazan. MS(m/e): 384,2 (M+H).

Vidu 63

7-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]-2-oxa-7-azaspiro[3.4]octan
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=4

Tuong tu véi quy trinh dugc md ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay
duoc didu ché tur 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budc a) va 1-bromo-2-metoxy-etan. MS(m/e): 346,0 (M+H).

Vidu 64

1-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol
1:—§§OH
N
ﬁfi%
N N
\_Q

Cl

a)  1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este clia axit axetic

Tuong tu véi quy trinh duge mo ta d& tdng hop hop chét N-[(S)-1-(2-tert-butyl-9H-
purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du 48, a) hop chéit & d& muc duogc diéu ché tu
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2-tert-butyl-6-clo-9H-purin va 3-metyl-pyrolidin-3-yl este cia axit axetic. MS(m/e):
317,8 (M+H).

b)  1-[2-tert-butyl-9-[(2-clophenyl)metyl]|purin-6-yl]-3-metylpyrolidin-3-ol

Tuong tw véi quy trinh dugc md td d& tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tr 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cta axit
axetic (vi du 64, budc a) va 1-bromometyl-2-clo-benzen. MS(m/e): 400,0 (M+H).

Vidu 65
1-[2-tert-butyl-9-[(3-clophenyl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol

OH

| S N\
é@
LAY

Tuong ty voi quy trinh dugc md td d& tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & dé muc nay
dugce diéu ché tur 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cta axit
axetic (vi du 64, budc a) va 1-bromometyl-3-clo-benzen. MS(m/e): 400,0 (M+H).

Vidu 66

1-[2-tert-butyl-9-[(4-clophenyl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol
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? OH

N
N7
WA )
N N

Cl

Tuong ty véi quy trinh duge mé ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & dé& muc nay

duge didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cua axit
axetic (vi du 64, budc a) va 1-bromometyl-4-clo-benzen. MS(m/e): 400,0 (M+H).

Vidu 67

1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl]purin-6-y1]-3-metylpyrolidin-3-ol
z:__/L;OH
N
ﬁi)j[%
N~ N

Tuong ty v6i quy trinh dugc md td dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cua axit
axetic (vi du 64, budc a) va 1-bromometyl-2-triflometyl-benzen. MS(m/e): 434,0
(M+H).

Vidu 68

1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol
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Tuong tw véi quy trinh dugc md td dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cta axit

axetic (vi du 64, budc a) va 2-clo-3-clometyl-pyridin. MS(m/e): 401,0 (M+H).
Vi du 69

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol
! OH
N
N XN
ﬁﬁ V
N N
N

7\

—_ /¢l

Tuong tw v6i quy trinh dwoc méd ta d& tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cua axit

axetic (vi du 64, budc a) va 3-clo-2-clometyl-pyridin. MS(m/e): 401,0 (M+H).

Vidu 70
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1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-yl]-3-metylpyrolidin-3-

ol

OH

| N N
1R,

NO N
\O/

Tuong tw v6i quy trinh dugc mo td dé tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d muc nay
duge diéu ché tur 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cia axit
axetic (vi du 64, budc a) va 3-clometyl-4-metyl-furazan. MS(m/e): 372,2 (M+H).

Vidu71

1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]-3-metylpyrolidin-3-ol
4_kOH
N
ﬁ/ft[%
N N

o
/

Tuong tu v6i quy trinh dugc md td dé tong hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
- duogc diéu ché tur 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cla axit
axetic (vi du 64, budc a) va 1-bromo-2-metoxy-etan. MS(m/e): 334,0 (M+H).

Vidu72
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2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin

Twong tu véi quy trinh duge mo ta dé tong hop hop chét N-[(S)-1-(2-tert-butyl-9H-
purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du 48, a) hop chit & & muc dugc didu ché tir
2-tert-butyl-6-clo-9H-purin va 3, 3, 4, 4-tetraflo-pyrolidin. MS(m/e): 318,0 (M+H).

b) 2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin

Tuong tw v6i quy trinh dugc md ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
buéc a) va 1-bromometyl-2-clo-benzen. MS(m/e): 442,3 (M+H).

Vidu 73

2-tert-butyl-9-[(3-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin
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Tuong tw v6i quy trinh dugc mo ta d& téng hop hop chit 2-tert-butyl-9-[(4-

Cl

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge didu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-y1)-9H-purin (vi du 72,
budc a) va 1-bromometyl-3-clo-benzen. MS(m/e): 441,2 (M+H).

Vidu 74
1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl|purin-6-yl]-3-metylpyrolidin-3-ol

OH

N
AN N
ﬁ>
N N
\

0%
o

\
=W

Twong ty v6i quy trinh dugc md td & tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tur 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cua axit
axetic (vi du 64, buéc a) va 1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 4442
(M+H).

Vidu 75

N-[(S)-1-[2-tert-butyl-9-[[3-(triflometyl)-1H-pyrazol-4-yl]metyl]purin-6-yl]pyrolidin-
3-yl]axetamit
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Tuong tw v6i quy trinh dugc md td @& tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budc a) va 4-bromometyl-3-triflometyl-1-trityl-1H-pyrazol véi viéc phén tach sau
d6 nhém béao vé trityl bing TFA. MS(m/e): 451,2 (M+H).

Vidu 76

7-[2-tert-butyl-9-[[3-(triflometyl)-1 H-pyrazol-4-yllmetyl|purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan

—O

o

N/N
H

n

Tuong tu véi quy trinh dwoc mé ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56
budc a) va 4-bromometyl-3-triflometyl-1-trityl-1H-pyrazol véi viéc phén tach sau d6
nhém bao vé trityl bing TFA. MS(m/e): 436,2 (M+H).
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Vidu 77

N-[(S)-1-[2-tert-butyl-9-[[4-(triflometyl)-1H-pyrazol-3-yl]metyl]purin-6-yl]pyrolidin-

3-yl]axetamit

H

oY

N F

Tuong ty v&i quy trinh dwoc mo ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge diéu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du
48, budc a) va 3-bromometyl-4-triflometyl-1-trityl-1H-pyrazol véi viéc phan tach sau
d6 nhém béo vé trityl bing TFA. MS(m/e): 451,0 (M-+H).

Vidu 78

7-[2-tert-butyl-9-[[4-(triflometyl)-1 H-pyrazol-3-yl|metyl|purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan
N
N
N™ ™ ‘>
K
N N
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Tuong tu v6i quy trinh dwoc md td dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tur 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-y1)-9H-purin (vi du 56
budc a) va 4-bromometyl-3-triflometyl-1-trityl-1H-pyrazol véi viéc phan tach sau d6
nhém béao v¢ trityl bang TFA. MS(m/e): 436,2 (M+H).

Vidu 79

2-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-yl]metyl]-5-metyl-1,3,4-

oxadiazol

| /N\ N—N
%\N//\N\/«O»\

Tuong tu v6i quy trinh dwgc md td dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-y1)-9H-purin (vi du 72,
budc a) va 2-clometyl-5-metyl-[1,3,4]oxadiazol. MS(m/e): 413,8 (M+H).

Vidu 80

5-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-yl]metyl]-3-metyl-1,2,4-

oxadiazol
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Tuong tw voi quy trinh dugc mé tid & tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay
duoc didu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budc a) va 5-clometyl-3-metyl-[1,2,4]oxadiazol. MS(m/e): 414,0 (M+H).

Vidu 81

2-tert-butyl-9-[(1-metyltetrazol-5-yl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin
N
N7 XN
| = > N_[\\l\
N N\/« N/N
|

Tuorng. tw v6i quy trinh dugc md ta dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budce a) va 5-clometyl-1-metyl-1H-tetrazol. MS(m/e): 414,2 (M+H).

Vidu 82

3-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-yl|metyl]-4-metyl-1,2,5-

oxadiazol

Tuong tu véi quy trinh dwgc mé ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & dé muc nay
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dugc didu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budc a) va 3-clometyl-4-metyl-furazan. MS(m/e): 414,2 (M+H).

Vidu 83

2-tert-butyl-9-(2-metoxyetyl)-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin

-n
-n

<

\ /

>€|\N ::\>\/—O\

Tuong ty véi quy trinh dwoc md ta dé tdng hop hop chét 2-tert-butyl-9-[(4-

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budc a) va 1-bromo-2-metoxy-etan. MS(m/e): 376,0 (M-+H).

Vidu 84

1-[2-tert-butyl-9-[[3-(triflometyl)- 1 H-pyrazol-4-ylJmetyl]purin-6-yl]-3-metylpyrolidin-
3-ol

OH

N
N
N ‘>
7&/
N N
N’N

H

Tuong tw vé&i quy trinh dugc md ta @ téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc didu ché tur 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cla axit
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axetic (vi du 64, buéc a) va 4-bromometyl-3-triflometyl-1-trityl-1H-pyrazol véi viée
phan téch sau d6 nhém bao vé trityl bing TFA. MS(m/e): 424,3 (M+H).

Vidu 85

1-[2-tert-butyl-9-[[4-(triflometyl)- 1H-pyrazol-3-yl]metyl]purin-6-yl]-3-metylpyrolidin-
3-o0l

OH

Tuong ty v6i quy trinh dugc mé ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chét & d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cia axit
axetic (vi du 64, budc a) va 3-bromometyl-4-triflometyl-1-trityl-1H-pyrazol véi viéc
phén tach sau d6 nhém béo vé trityl bing TFA. MS(m/e): 424,0 (M-+H).

Vidu 86
(35)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl Jmetyl]purin-6-yl]pyrolidin-3-ol

_OH

S
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a)  (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic

\\O\\(
N
N
e
?(l ~
N N

Tuwong tw v6i quy trinh duge mo ta dé téng hop hop chét N-[(S)-1-(2-tert-butyl-9F-
purin-6-yl)-pyrolidin-3-yl]-axetamit (vi du 48, a) hop chit & d& muc duoc diéu ché tir
2-tert-butyl-6-clo-9H-purin va (S)-pyrolidin-3-yl este cta axit axetic. MS(m/e): 303,8
(M+H).

b)  (3S)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl]metyl]purin-6-yl]pyrolidin-3-ol

Tuong ty v6i quy trinh dugc mo ta dé tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit
axetic (vi du 86, budc a) va 1-bromometyl-2-clo-benzen cung véi viée xir 1y sau d6
hdn hop thd / cin bing K,CO;, trong MeOH dé phan tach gbc este. MS(m/e): 420,0
(M+H).

Vidu 87
(38)-1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol

OH

)

»
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Tuong tw voi quy trinh dugc md td @& tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché ti a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cia axit
axetic (vi du 86, budc a) va 1-bromometyl-3-clo-benzen cung véi viée xir ly sau d6
hén hop thd / cin bang K,CO; trong MeOH d& phén tach gbc este. MS(m/e): 386,0
(M+H).

Vidu 88
(35)-1-[2-tert-butyl-9-[ (4-clophenyl)metyl ] purin-6-yl|pyrolidin-3-ol

. «

Cl

Tuong ty véi quy trinh dugc md ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit
axetic (vi du 86, budc a) va 1-bromometyl-4-clo-benzen cung véi viée xtt 1y sau dé
hén hop thd / cin bang K,CO; trong MeOH d phén tach gbc este. MS(m/e): 386,0
(M+H).

Vidu 89

7-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]-2-oxa-7-azaspiro[3.4]octan
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Tuong tu v6i quy trinh dugc mo ta dé tbng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay

duoc diéu ché tir a) 2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budc a) va 1-bromo-2-metoxy-etan. MS(m/e): 384,0 (M-+H).

Vidu 90
(3S)-1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl Jpurin-6-yl]pyrolidin-3-ol

OH

Tuong ty véi quy trinh dugc md ta dé tong hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit
axetic (vi du 86, budc a) va 1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 430,2
(M+H).

Vidu91

(35)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl |purin-6-yl]pyrolidin-3-ol
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Tuong tw v6i quy trinh dwgc mé ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc didu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit
axetic (vi du 86, budc a) va 1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 387,2
(M+H).

Vidu 92
(38)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl ]purin-6-yl]pyrolidin-3-ol

OH

N
N
N™ ™ j>
N N _
Tuong ty v6i quy trinh dwgc mé ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay

dugc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cta axit
axetic (vi du 86, budc a) va 3-clo-2-clometyl-pyridin. MS(m/e): 387,2 (M+H).

Vidu 93

2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-y1)-9-(3,3,3-triflopropyl)purin
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Tuong tw véi quy trinh dwoc md ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muyc nay

dugc diéu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budc a) va 1,1,1-triflo-3-iodo-propan. MS(m/e): 414,2 (M+H).

Vidu 94
(35)-1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl|pyrolidin-3-ol

OH

L
N N o—
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Tuong tu véi quy trinh dwgc md ta d& téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit ¢ d& muc nay
dugc didu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit
axetic (vi du 86, budc a) va 1-bromo-2-metoxy-etan. MS(m/e): 320,0 (M+H).

Vidu 95

(3S5)-1-[2-tert-butyl-9-[ (1-metyltetrazol-5-yl)metyl|purin-6-yl]pyrolidin-3-ol
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Tuong tu v&i quy trinh dugc md ta @ téng hop hop chét 2-tert-butyl-9-[(4-

_Z

;\?Z

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duogc diu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este ciia axit
axetic (vi du 86, budc a) va 5-clometyl-1-metyl-1H-tetrazol ciing véi viéc xtt Iy sau dé
hdn hop thé / cin bing K,CO; trong MeOH dé phan tach gbc este. MS(m/e): 358,2
(M+H).

Vidu 96
(39)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]pyrolidin-3-ol

OH

N
N
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Twong tw véi quy trinh dugc md tad dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d muc nay
duge didu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cuia axit
axetic (vi du 86, budc a) va 3-clometyl-4-metyl-furazan cung véi viéc xit 1y sau @6 hdn

hop thd / cin bing K,CO;, trong MeOH dé phan tach gdc este. MS(m/e): 358,2 (M+H).
Vidu 97

(35)-1-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol
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Tuong tu véi quy trinh dugc mo ta dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cia axit
axetic (vi du 86, budc a) va 1-bromometyl-2-clo-benzen cung véi viéc xir 1y sau d6

hdn hop thd / cin bing K,CO; trong MeOH @ phén tach gdc este. MS(m/e): 386,4
(M+H).

Vidu 98

(38)-1-[2-tert-butyl-9-[[3-(triflometyl)-1 H-pyrazol-4-ylJmetyl]purin-6-yl]pyrolidin-3-

- ol
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Tuwong ty v6i quy trinh dwoc md ta & téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duge didu ché tu a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit
axetic (vi du 86, bu6c a) va 4-bromometyl-3-triflometyl-1-trityl-1H-pyrazol ciing véi
viéc xit Iy sau d6 hdn hop thé / cin bing K,CO; trong MeOH dé phan tach gbc este.
Nhém trityl sau 6 dugc phan tich bing TFA. MS(m/e): 410,4 (M+H).
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Vidu99
(3S8)-1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl ]pyrolidin-3-ol

OH

\
R
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Tuong tu v6i quy trinh dwoc md td dé téng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cua axit
axetic (vi du 86, budc a) va 1,1,1-triflo-3-iodo-propan. MS(m/e): 358,0 (M+H).

Vidu 100

(35)-1-[2-tert-butyl-9-[[4-(triflometyl)-1 H-pyrazol-3-ylmetyl]purin-6-yl]pyrolidin-3-

ol

OH
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Tuong ty voi quy trinh dugc md ta dé tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit
axetic (vi du 86, budc a) va 3-bromometyl-4-triflometyl-1-trityl-1H-pyrazolcting véi
viéc xr Iy sau d6 hén hop thd / cin bing K,CO; trong MeOH dé phan tach gbc este.
Nhém trityl sau d6 dugc phan tach bang TFA. MS(m/e): 410,2 (M+H).
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Vidu 101

(35)-1-[2-tert-butyl-9-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl |purin-6-yl]pyrolidin-3-ol

OH

\)
N
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Twong tu voi quy trinh dwoc moé td dé tdng hop hop chét 2-tert-butyl-9-[(4-

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muyc nay

duoc diéu ché tir a) (S)-1-(2-tert-butyl-9H-purin-6-yl)-pyrolidin-3-yl este cla axit

axetic (vi du 86, budc a) va 5-clometyl-3-metyl-[1,2,4]oxadiazol cing véi viée xir ly

sau d6 hén hop tho / cin bing K,CO; trong MeOH dé phan tach gbc este. MS(m/e):
358,0 (M+H).

Viduy 102

1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]-3-metylpyrolidin-3-ol

©/OH

Twong ty v6i quy trinh dwgc md td ¢ tdng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
dugc diéu ché tir 1-(2-tert-butyl-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cla axit
axetic (vi du 64, buéc a) va 1,1,1-triflo-3-iodo-propan cing véi viéc xir Iy sau d6 hén

hop thd / cin bang K,CO; trong MeOH dé phan tach gbc este. MS(m/e): 372,2 (M+H).

Vidu 103
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N-[(35)-1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-yl]axetamit

Tuong ty véi quy trinh dwgc mo ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chét & d& muyc nay

duoc didu ché tir N-[(S)-1-(2-tert-butyl-9H-purin-6-y1)-pyrolidin-3-yl]-axetamit (vi du
48, budce a) va 1,1,1-triflo-3-iodo-propan. MS(m/e): 399,0 (M+H).

Vidu 104

7-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan
UDO
N
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Tuong ty véi quy trinh dwgc moé ta dé tdng hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tir a)2-tert-butyl-6-(2-oxa-6-aza-spiro[3.4]oct-6-yl)-9H-purin (vi du 56,
budce a) va 3-clo-2-clometyl-pyridin. MS(m/e): 413,0 (M+H).

Vidu 105

2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)-9-[[2-(triflometyl)phenyl] metyl]purin
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Tuong tu v6i quy trinh dugc md td dé téng hop hop chit 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d& muc nay
duoc didu ché tr 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budc a) va 1-bromometyl-2-triflometyl-benzen. MS(m/e): 476,0 (M+H).

Vidu 106
2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin
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Tuong ty véi quy trinh dugc md ta d& tong hop hop chét 2-tert-butyl-9-[(4-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin (vi du 1) hop chit & d&& muc nay
duge didu ché tir 2-tert-butyl-6-(3,3,4,4-tetraflo-pyrolidin-1-yl)-9H-purin (vi du 72,
budc a) va 1-bromometyl-2-metansulfonyl-benzen. MS(m/e): 485,8 (M+H).

Vidy 107

N-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin
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a) 6-(3,3-diflo-pyrolidin-1-yl)-2-flo-9H-purin
N N N
F
F
s
=(
F

Bb sung DIPEA (0,68 mL, 3,76 mmol) vao dung dich ctia 6-clo-2-flo-9H-purin (500
mg 2,89 mmol) trong tBuOH (10 mL) tiép theo 1a bd sung 3,3-diflo-pyrolidin
hydroclorua (415,5 mg 2,89 mmol) va hdn hgp phan tmg nay duogc gia nhiét trong dng
gén kin & 80°C trong 22 git. Dung méi dugc loai bd dudi 4p suat giam va cin duge
tinh ché bdng sic ky cot Combi-Flash (40g, hexan/EtOAc 1/6) d& tao ra hop chit ¢ d&
muc (500 mg; 71%) dudi dang chat rdn mau ndu MS(m/e): 244,2 (M+H).

b) tert-butyl-[6-(3,3-diflo-pyrolidin-1-y1)-9H-purin-2-yl]-amin

V7N

N NH

7 N\
o~
NH

Trong binh dugc ddy kin, dung dich cua 6-(3,3-diflo-pyrolidin-1-yl)-2-flo-9H-purin
(500 mg, 2,058 mmol) trong t-BuOH (10 mL) va tert-butyl amin (1,5 g, 20,57 mmol)
dugc gia nhiét & 160°C trong 2 gid. Hon hop phan tmg dugc lam lanh xudng 25°C va

dung mdi dugc lam bay hoi dudi 4p sudt giam. Cin dugc tinh ché bing sic ky cot
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Combi-Flash (40 g, hexan/EtOAc 1/7) dé tao ra hop chét & && muc (214 mg; 35%)
dudi dang cht rdn mau tring. MS(m/e): 297,2 (M+H).

¢) N-tert-butyl-9- [(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin

B4 sung NaH (10 mg, 0,132 mmol) vao dung dich di dugc khudy cua 2-tert-butyl-4-
(2-oxa-6-aza-spiro[3.3Thept-6-yl)-7H-pyrrolo[2,3-d]pyrimidin (30 mg, 0,11 mmol)
trong DMF (5 mL) & 0°C va duoc khudy & 25°C trong 1 gid. BS sung thanh mot phén
vao 1-bromometyl-2-clo-benzen (30 mg, 0,143 mmol) nay va hdn hop nay dugc khuiy
& 25°C trong 12 gid. Hon hop phan tmg nay dugc dimg biang NH,Cl, dung méi duoc
loai b dudi 4p suét giam, cin duoc hoa tan trong HO (10 mL), duoc chiét bing
EtOAc duoc rira bang nude mudi va duge ¢b trong chan khong. Cin duoc tinh ché
bang HPLC diéu ché dé tao ra hop chit & d&& muc (25 mg, 59%) dudi dang chit rin
mau tring nhat. MS(m/e): 421 (M+H).

Vidu 108

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[2-(triflometyl)phenylJmetyl] purin-2-amin

Tuong ty véi quy trinh dugc md ta d& tong hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & d&
muc nay duoc didu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vidu 107, budce b). MS(m/e): 455 (M+H).

Vidu 109

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(5-metyl-1,3,4-0xadiazol-2-yl)metyl]purin-

2-amin
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Tuong ty v&i quy trinh duoc md td dé tdng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit ¢ d&

muc nay duoc diéu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vidu 107, bude b). MS(m/e): 393 (M+H).

Vidu 110

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(3,3,3-triflopropyl)purin-2-amin

Tuong ty véi quy trinh dugc md ta dé tdng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
muc nay duoc diéu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vidu 107, bude b). MS(m/e): 393 (M+H).

Vidu 111

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-

2-amin
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Tuong ty véi quy trinh dugc mo ta dé téng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & @&
muc nay duoc diéu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vi du 107, bude b). MS(m/e): 393 (M+H).

Vidu 112
N-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin
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Tuong tw v6i quy trinh dugc md ti @ tdng hop hop chdt N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & dé

muc nay duoc diéu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vi du 107, bude b). MS(m/e): 422 (M+H).

Vidu 113

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(1-metyltetrazol-5-yl)metyl]purin-2-amin

-92-



21494

Tuong ty v6i quy trinh dwgc md ta dé tdng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
muc nay dugc didu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vidu 107, budc b). MS(m/e): 393 (M+H).

Vidul14

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(2-metylsulfonylphenyl)metyl] purin-2-amin

Tuong ty v6i quy trinh dugc md ta dé tdng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & dé
muc nay duoc didu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-yl)-9H-purin-2-yl]-amin
(vidu 107, budc b). MS(m/e): 465 (M+H).

Vidu 115

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl]purin-

2-amin
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Tuong tu véi quy trinh dugc md ta dé tong hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chéit & d&
muc ndy duoc didu ché tir tert-butyl-[6-(3,3-diflo-pyrolidin-1-y1)-9H-purin-2-yl]-amin
(vidu 107, bude b). MS(m/e): 393 (M+H).

Vidullé

(38)-1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol

o B

x

a) S)-1-(2-flo-9H-purin-6-yl)-pyrolidin-3-yl este cla axit axetic

TNy
O,’l

[::;N 7 N\

-

F

Tuong tu v6i quy trinh duge md ta dé tong hop hop chit 6-(3,3-diflo-pyrolidin-1-yl)-
2-flo-9H-purin (vi du 107, buédc a) hop chit & dé muc nay duoc didu ché tir 6-clo-2-
flo-9H-purin va (S)-pyrolidin-3-yl este clia axit axetic. MS(m/e): 266,1 (M+H).

b)  (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este ctia axit axetic

o
\\f’ N7 NH
o,
-0
v=(
NH
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Tuong tw véi quy trinh duge mo ta dé tdng hop hop chét tert-butyl-[6-(3,3-diflo-
pyrolidin-1-yl)-9H-purin-2-yl]-amin (vi du 107, budc b) hop chit & d&& muc nay dugc
diéu ché tir S)-1-(2-flo-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic va tert.-butyl-
amin. MS(m/e): 318,8 (M+H).

c)  (39)-1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol

Tuong tw v&i quy trinh dugec mo ta dé tdng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & d&
muc nay duoc diéu ché tir (5)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
cua axit axetic (vi du 108, budc b) va 1-bromometyl-2-clo-benzen. MS(m/e): 401,3
(M+H).

Vidu 117

(35)-1-[2-(tert-butylamino)-9-[[2-(triflomety])phenyl|metyl]purin-6-y1] pyrolidin-3-ol

Fo ¢
N7 N
HO,,
{::>N 7 N\
—
;<“”

Tuong ty véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chéit & dé
muc ndy duoc diéu ché tur (5)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
cua axit axetic (vi du 116, budc b). MS(m/e): 435,2 (M+H).

Vidu 118

(38)-1-[2-(tert-butylamino)-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-ol
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Tuong tw véi quy trinh duoc mé td dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chéit ¢ d&
muc nay duoc diéu ché tir (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
cua axit axetic (vi du 116, budc b). MS(m/e): 401,8 (M+H).

Vidu119

(38)-1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-
yl]pyrolidin-3-ol

Ho,, { N

Tuong ty v6i quy trinh dugc md ta @& toéng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & dé
muc nay duoc diéu ché tir (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
cua axit axetic (vi du 116, bude b). MS(m/e): 373,4 (M+H).

Vidu 120

1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol
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Cl

a) 1-(2-flo-9H-purin-6-yl)-3 -metyl-pyrolidin-.%-yl este cua axit axetic

0
\f N7 ONH

o

Twong tu v6i quy trinh dugc mé ta d& tdng hop hop chit 6-(3,3-diflo-pyrolidin-1-yl)-
2-flo-9H-purin (vi du 107, budc a) hop chit & @& muc nay duoc diéu ché tir 6-clo-2-
flo-9H-purin va 3-metyl-pyrolidin-3-yl este clia axit axetic. MS(m/e): 280,1 (M+H).

b)  1-(2-tert-butylamino-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este ctia axit axetic

YO Né\NH
=
H

N
N

Tuong tu véi quy trinh dugec moé ta dé tdng hop hop chét tert-butyl-[6-(3,3-diflo-
pyrolidin-1-yl)-9H-purin-2-yl]-amin (vi du 107, budc b) hop chit & d& muc nay duoc
didu ché tir 1-(2-flo-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este cua axit axetic va tert.-
butyl-amin. MS(m/e): 333,2 (M+H).

c) 1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl]purin-6-y1]-3-metylpyrolidin-3-ol

Tuong ty véi quy trinh dugc md td dé tdng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
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muc nay dugc diéu ché tir 1-(2-tert-butylamino-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl
este cua axit axetic (vi du 120, budc b) va 1-bromometyl-2-clo-benzen. MS(m/e):
415,2 (M+H).

Viduy 121

1-[2-(tert-butylamino)-9-[[2-(triflometyl)phenylJmetyl]purin-6-yl]-3-metylpyrolidin-3-

ol

Tuong tu véi quy trinh dwgc md ta @& téng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muc nay duge didu ché tir 1-(2-tert-butylamino-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl
este clia axit axetic (vi du 120, budc b). MS(m/e): 449,2 (M+H).

Vidu 122

(35)-1-[2-(tert-butylamino)-9-[ [ 3-(triflometyl)- 1 H-pyrazol-4-yl|metyl|purin-6-
yl]pyrolidin-3-ol

Tuong ty véi quy trinh dugc md ta dé tong hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muc nay duoc didu ché tir (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
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cla axit axetic (vi du 116, budc b) cing véi viéc khir bdo v€ nhém trityl bing TFA.
MS(m/e): 425 (M+H).

Vidu 123

1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-o0xadiazol-3-yl)metyl|purin-6-yl]-3-
metylpyrolidin-3-ol

I
HO [ N
;7::>N_*%—14N N~o”
N=(
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Tuong tr v6i quy trinh duoc md ta dé tdng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
muc ndy duge diéu ché tir 1-(2-tert-butylamino-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl
este cua axit axetic (vi du 120, budc b). MS(m/e): 387,3 (M+H).

Viduy 124

9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy) purin

a) 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-purin
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B6 sung dihydro-pyran (0,75 ml, 8,23 mmol) va pTSA (39 mg; 0,21mmol) vao dung
dich cua 2-clo-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (1 g, 4,12 mmol) trong EtOAc (5
mL) & 25°C va hdn hop phan tng nay dugc gia nhiét & 50°C trong 5 gid. Hdn hop
phan tmg nay dugc pha lodng bing EtOAc & 25°C, duoc rira bing nude, duge rira
bﬁmg dung dich NaHCOj; bdo hoa, dugc rira béng nude mudi, duoc 1am kho béng
Na,SO,4 khan va dugc lam bay hoi dudi ap sut giam. Cin dugc tinh ché béng séc ky
cdt Combi-Flash (40g; hexan/EtOAc 20/80) dé tao ra 2-clo-6-(3,3-diflo-pyrolidin-1-
y1)-9-(tetrahydro-pyran-2-yl)-9H-purin (1,0 g; 74%) dudi dang chit rin mau tréng. LC-
MS: 344 (M+H).

Hdn hop clia 2,2-dimetyl-propan-1-ol (1,9 g, 21,81 mmol) va NaH (60% trong dau;
116 mg 2,90 mmol) duoc gia nhiét & 50°C va bd sung 2-clo-6-(3,3-diflo-pyrolidin-1-
y1)-9-(tetrahydro-pyran-2-y1)-9H-purin (500 mg 1,45 mmol). Hon hop phan tng nay
dugc gia nhiét & 80°C trong 12 git. Hon hop nay dugc dimg bing nude, duoc chiét
béng DCM, duoc rira bing nuwdc mudi, duge 1am khod bz"mg Na,SO,4 khan va dugc lam
bay hoi duéi ap sudt giam. Cin dwoc tinh ché bing sic ky cot Combi-Flash (40g;
hexan/EtOAc 30/70) dé tao ra 6-(3, 3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9-
(tetrahydro-pyran-2-yl)-9H-purin (250 mg; 35%) dudi dang chit rin mau tring nhat.
LC-MS: 396 (M+H).

B6 sung pTSA (12 mg; 0,064 mmol) vao dung dich cua 6-(3,3-diflo-pyrolidin-1-yl)-2-
(2, 2-dimetyl-propoxy)-9-(tetrahydro-pyran-2-yl)-9H-purin (500 mg, 1,26 mmol) trong
EtOH (5 mL) va hén hop phén tng nay dugc gia nhiét & 80°C trong 4 git. Hon hop
nay dugc lam bay hoi & 25°C. Cén dugc hoa tan trong EtOAc, duoc rira béng nudc,
dung dich NaHCO; bdo hoa, nudc mudi, dugc lam khod béng Na,SO, khan va dugce

1am bay hoi dudi 4p suat giam. Cin dugc tinh ché bing sic ky cot Combi-Flash (40g;
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hexan/EtOAc 20/80) dé tao ra hop chét & dé& muc (350 mg; 89%) dudi dang chét rin
mau tring. LC-MS: 312 (M+H).

b) 9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin

Tuong ty v6i quy trinh dwoc md ta d téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & d
muc ndy duge didu ché tr 6-(3,3-diflo-pyrolidin-1-y1)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, budc a) va 1-bromometyl-2-clo-benzen. MS(m/e): 436 (M+H).

Viduy 125

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[[2-(triflometyl)phenyl [metyl]

purin

Tuong ty v6i quy trinh dugc md ta d& tdng hop hop chdt N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
muc ndy dugc didu ché tir 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, bude a). MS(m/e): 470 (M+H).

Vi du 126

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[ (2-metylsulfonylphenyl)

metyl]purin
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Tuong tw v6i quy trinh duoc mo td dé tong hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muc nay dugc diéu ché tir 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, bude a). MS(m/e): 479,8 (M+H).

Viduy 127

2-[[6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin-9-yljmetyl]-5-metyl-1,3,4-

oxadiazol
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Tuong tw v6i quy trinh dwoc mé td dé tong hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé

muc ndy duge diéu ché tir 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, buée a). MS (m/e): 408 (M+H).

Viduy 128
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5-[[6-(3,3-diflopyrolidin-1-yl)-2~(2,2-dimetylpropoxy)purin-9-yl]metyl]-3-metyl-1,2,4-

oxadiazol

YQQY

Tuong tu v6i quy trinh dugc md ta dé téng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
myc ndy dugc diéu ché tir 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, bude a). MS(m/e): 408 (M+H).

Vidu 129

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[(1-metyltetrazol-5-yl)metyl]

purin
F F
NN
NN
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Tuong ty v6i quy trinh dwoc md ta dé tong hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muc nay duoc diéu ché tir 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, budc a). MS(m/e): 408 (M+H).

Vidu 130
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(3S)-1-[2-(tert-butylamino)-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol

F
A
F
‘,, F
S
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H
a) S)-1-(2-flo-9H-purin-6-yl)-pyrolidin-3-yl este cua axit axetic
0]
\f N7 NH
O,/’ N
CN / N
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F

Tuong tu v6i quy trinh duge md ta dé tdng hop hop chit 6-(3,3-diflo-pyrolidin-1-yl)-

HO

2-flo-9H-purin (vi du 107, budc a) hop chit & d& muc nay duoc diéu ché tir 6-clo-2-
flo-9H-purin va (S)-pyrolidin-3-yl este clia axit axetic. MS(m/e): 266,1 (M+H).

b) (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este cta axit axetic

\fo N7 NH
O//"E>N—2/_\< N
=

NH

Twong tw véi quy trinh dugc mé ta dé téng hop hop chit tert-butyl-[6-(3,3-diflo-
pyrolidin-1-yl)-9H-purin-2-yl]-amin (vi du 107, budc b) hop chit & & muc nay dugc
diéu ché tir S)-1-(2-flo-9H-purin-6-yl)-pyrolidin-3-yl este clia axit axetic va tert.-butyl-
amin. MS(m/e): 277 (M+H).

c) (385)-1-[2-(tert-butylamino)-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol
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Tuong tw véi quy trinh dugc md ta dé téng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chat & dé
muc ndy duge didu ché tir (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
cua axit axetic (vi du 130, bude b). MS(m/e): 373,3 (M+H).

Vidu 131

1-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-3-metyl pyrolidin-3-ol

Tuong ty v6i quy trinh dugc md ta & tdng hop hop chat 9-[(2-clophenyl)metyl]-6-
(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin (vi du 124) hop chét trung gian
1-[2-(2,2-dimetyl-propoxy)-9H-purin-6-yl]-3-metyl-pyrolidin-3-ol dugc diéu ché tir 1-
(2-flo-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl este clia axit axetic bing cach bao vé N1
bang THP va su thay thé sau d6 & vi tri C7 bing 2,2-dimetyl-propan-1-ol va cudi ciing
khir bao vé & N1 bang p-TSA. LC-MS: 306,4 (M-+H).

Géc rugu tu do duge bdo vé bing TBDMS bing phan tmg ciia 1-[2-(2,2-dimetyl-
propoxy)-9H-purin-6-yl]-3-metyl-pyrolidin-3-ol v&i tert-butyldimetylsilyl clorua va
imidiazol trong DMF.

Tuong ty véi quy trinh dugc md td dé tdng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muc ndy dugc didu ché tir 1-[2-(2,2-dimetyl-propoxy)-9H-purin-6-yl]-3-metyl-
pyrolidin-3-ol va 1-bromometyl-2-clo-benzen dugc bao vé bing TBDMS. Loai béo vé
nhém bao vé silyl bing TBAF tao ra hop chit & d& muc. MS(m/e): 430 (M+H).

Vidu 132
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1-[2-(2,2-dimetylpropoxy)-9-[[2-(triflometyl)phenyl|metyl]purin-6-yl]-3-

yol,qﬁf?

metylpyrolidin-3-ol

F

Tuong tu v6i quy trinh dugc mé ta dé téng hop hop chét 1-[9-[(2-clophenyl)metyl]-2-
(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3-ol (vi du 131) hop chit & d& muc
nay dugc didu ché tir 1-[2-(2,2-dimetyl-propoxy)-9H-purin-6-yl]-3-metyl-pyrolidin-3-
ol va 1-bromometyl-2-triflometyl-benzen dugc bio vé bing TBDMS cing véi phéan

tach nhém TBDMS bing TBAF. MS(m/e): 463,8 (M-+H).
Vi du 133

1-[2-(2,2-dimetylpropoxy)-9-[(2-metylsulfonylphenyl)metyl]purin-6-y1]-3-
metylpyrolidin-3-ol

Tuong tu v6i quy trinh dwge mo ta @ tong hop hop chét 1-[9-[(2-clophenyl)metyl]-2-
(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3-ol (vi du 131) hop chit & d& muc
ny dugc diéu ché tir 1-[2-(2,2-dimetyl-propoxy)-9H-purin-6-yl]-3-metyl-pyrolidin-3-
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ol va 1-bromometyl-2-metansulfonyl-benzen dugc bdo vé bing TBDMS cing véi

phan tach nhém TBDMS bing TBAF. MS(m/e): 474,0 (M+H).
Vi du 134

1-[9-[(3-clopyridin-2-yl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3-

ol

Cl

Tuong ty v6i quy trinh duge md ta dé tdng hop hop chét 1-[9-[(2-clophenyl)metyl]-2-
(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3-ol (vi du 131) hop chét & d& muc
nay dugc didu ché tir 1-[2-(2,2-dimetyl-propoxy)-9H-purin-6-yl]-3-metyl-pyrolidin-3-
ol va 2-bromometyl-3-clo-pyridin dugc béo vé bing TBDMS ciing v6i viée phan tach
nhém TBDMS bing TBAF. MS (m/e): 430,8 (M+H).

Viduy 135

1-[2-(2,2-dimetylpropoxy)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl |purin-6-yl]-3-
metylpyrolidin-3-ol

N
NN
e
SN
\NG
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Tuong tu véi quy trinh duge mé ta dé tdng hop hop chét 1-[9-[(2-clophenyl)metyl]-2-
(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3-ol (vi du 131) hop chét & d& muc
ndy dugc diéu ché tir 1-[2-(2,2-dimetyl-propoxy)-9H-purin-6-yl]-3-metyl-pyrolidin-3-
ol va 3-clometyl-4-metyl-furazan dugc bao vé bing nhém TBDMS ciing v&i phan tach
nhém TBDMS bang TBAF. MS(m/e): 401,8 (M+H).

Vidu 136

1-[2-(tert-butylamino)-9-[[3-(triflometyl)-1 H-pyrazol-4-yl|metyl]purin-6-yl]-3-
metylpyrolidin-3-ol

Tuong ty véi quy trinh dugc md ta d& tdng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & dé
muc niy duoc diéu ché tir 1-(2-tert-butylamino-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl
este cua axit axetic (vi du 120, bude b) cung véi phan tach nhém trityl bing TFA.
MS(m/e): 439,3 (M+H).

Vidu 137

N-tert-butyl-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-9-[[2-(triflometyl)phenylmetyl]

purin-2-amin
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a) 2-Flo-6-(2-oxa-6-aza-spiro[3.3]hept-6-yl)-9-(tetrahydro-pyran-2-yl)-9H-purin

X
fou:

Hop chat & dé muc nay duoc didu ché tir 6-clo-2-flo-9-(tetrahydro-pyran-2-yl)-9H-
purin va bao vé bang THP. LC-MS: 320,3 (M+H).

b) tert-butyl-[6-(2-0xa-6-aza-spiro[3.3]hept-6-yl)-9H-purin-2-yl]-amin

o

3
Aﬁ[?

Hop chét & d& muc nay duoc didu ché tir 2-flo-6-(2-oxa-6-aza-spiro[3.3 Jhept-6-y1)-9-
(tetrahydro-pyran-2-yl)-9H-purin théng qua su thay thé 4i nhan bing tert.butylamin va
sau d6 phan tich nhém THP bing PTSA.
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c) N-tert-butyl-6-(2-oxa-6-azaspiro[3.3]heptan-6-y1)-9-[[2-(triflometyl)phenyl]

metyl]purin-2-amin

Tuong ty véi quy trinh dwoc md td dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & d&
muc ndy duoc diéu ché tir tert-butyl-[6-(2-oxa-6-aza-spiro[3.3]hept-6-yl)-9H-purin-2-
yl]-amin (vi du 137, bude b). MS(m/e): 446,8 (M+H).

Vidu 138
N-tert-butyl-9- [(2-cIophenyl)mety1] -6-(2-oxa-6-azaspiro[ 3.3]heptan-6-yl)purin-2-amin

@)

S
J3es
>

Cl

Tuong ty véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & dé
muc nay dugc diéu ché tir tert-butyl-[6-(2-oxa-6-aza-spiro[ 3.3 Jhept-6-yl)-9H-purin-2-
yl]-amin (vi du 137, budc b). MS(m/e): 413 (M+H).

Vidu 139

(3S)-1-[2-tert-butyl-9-[ (1-xyclopropyltetrazol-5-yl)metyl|purin-6-yl]pyrolidin-3-ol
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a) 2-tert-butyl-6-clo-9-(1-xyclopropyl-1H-tetrazol-5-ylmetyl)-9H-purin

cl
NT XN
ﬁ )
N N
7

’N\N

Hdn hgp ctia 2-tert-butyl-6-clo-9H-purin (200 mg, 949 pmol), NaH 60% (49,4 mg,
1,23 mmol) trong DMF (8 mL) d duoc xir 1y bang 5-(clometyl)-1-xyclopropyl-1H-
tetrazol (226 mg, 1,42 mmol) va dugc khudy & 60°C. H3n hop nay dugc dimng bang
nuée (20 mL) va duge chiét bing EtOAc (3 x 20 mL). Céc 16p hitu co dugc thu gom,
duoc lam kho béng Na,S0y, dugc loc va dugc cb trong chan khong. Cin duoc tinh ché
bing HPLC dé tao ra hop chit & & muc (203 mg, 64%) dudi dang chit rén mau tréing
nhat.

b) (3S)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol

2-tert-butyl-6-clo-9-((1-xyclopropyl-1H-tetrazol-5-yl)metyl)-9H-purin (50 mg, 150
umol) trong axetonitril (683 pL) da dugc xtr ly bing DIPEA (29,1 mg, 225 pmol) va
(S)-pyrolidin-3-ol (14,4 mg, 165 pmol). Hon hop phan tng nay duoc khudy trong 3
gir & nhiét d6 trong phong. BS sung 1 mL toluen vao hdn hop phan ung niy va dung
dich nay dugc c6. Can dugc chuyén vao phéu tach, duge x1r Iy béng axit xitric 10% va

duogc chiét. Pha nuée duge chiét hai 14n bing toluen. Cac pha hitu co duge két hop
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duge rira bing NaHCO; tiép theo 14 rira bing NaCl. Céac chit chiét hiru co duoc két
hop va duge 1am kho bang Na,SO,. Trong khi khudy bb sung heptan. Sau 5 phit san
pham bét dau két tinh va huyén phi nay dugc khudy qua dém. Huyén phi nay duoc
loc, cac tinh thé dugc rira bang heptan va dugc 1am kho dé tao ra hop chét & d& muc

(16 mg, 28%) dudi dang chét rdn mau tring. MS(m/e): 384,5 (M+H).
Vi du 140

3-[[6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin-9-yljmetyl]-4-metyl-1,2,5-

oxadiazol
F F
NN

NN

LD
o7 N N\\g\
NN
\ U

N—O

Tuong tu véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
muc nay duoc didu ché tir 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9H-
purin (vi du 124, budc a). MS(m/e): 408 (M+H).

Vidu 141

N-tert-butyl-9-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl]-6-(2-oxa-6-azaspiro[3.3]heptan-

6-yD)purin-2-amin
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Tuong tw véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit &
muc ndy dugc diéu ché tir tert-butyl-[6-(2-oxa-6-aza-spiro[ 3.3 Jhept-6-yl)-9H-purin-2-
yl]-amin (vi du 137, budc b). MS(m/e): 385,3 (M+H).

Vidu 142
N-tert-butyl-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-9-(3,3,3-triflopropyl)purin-2-amin

o

&
J3es
s
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F

Tuong ty véi quy trinh dugc md ta dé téng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muc ndy duoc didu ché tir tert-butyl-[ 6-(2-oxa-6-aza-spiro[ 3.3 Jhept-6-yl1)-9H-purin-2-
yl]-amin (vi du 137, budc b). MS(m/e): 385,2 (M+H).

Vidu 143

6-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-2-oxa-6-
azaspiro[3.3]heptan
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a) 2-(2,2-dimetyl-propoxy)-6-(2-oxa-6-aza-spiro[ 3.3 hept-6-yl)-9H-purin

o

5
yoﬁ[?

2,6-diclo-9H-purin dugc bao vé & vi tri N1 béng THP v6i su c6 mat cua PTSA. Su
thay thé 4i nhan sau d6 trudc tién béng 2-oxa-6-aza-spiro[3.3Theptan & vi tri C5 va tha
hai 13 bang 2,2-dimetyl-propan-1-o0l & vi tri C7 tao ra hop chét trung gian, hop chét nay
duoc loai bao vé€ & N1 béng PTSA dé tao ra hop chat & d& muc.

b)  6-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-2-oxa-6-azaspiro
[3.3]heptan

Tuong tw v6i quy trinh dugc md td dé téng hop hop chét N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chét & d&
muc ndy duge didu ché tir 2-(2,2-dimetyl-propoxy)-6-(2-oxa-6-aza-spiro[ 3.3 |hept-6-
y)-9H-purin (vi du 143, budc a). MS(m/e): 428 (M+H).

Vidu 144

3-[[2-tert-butyl-6-(4-metylpiperazin-1-yl)purin-9-yl|metyl]-4-metyl-1,2, 5-oxadiazol
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Tuwong ty v6i quy trinh duge mé ta dé tdng hop hop chét (3S)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol (vi du 139) hop chit & d& muc
ndy duoc didu ché tir 2-tert-butyl-6-clo-9H-purin, 3-(clometyl)-4-metyl-1,2,5-
oxadiazol va 1-metylpiperazin. MS(m/e): 371,7 (M+H).

Vi du 145

[(2R)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-yl]pyrolidin-2-

ylmetanol

HO~\_,A<Tt)
N
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Tuong ty v6i quy trinh dugc mé ta ¢ téng hop hop chét (35)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol (vi du 139) hop chit & d& muc
nidy dugc didu ché tir 2-tert-butyl-6-clo-9H-purin, 3-(clometyl)-4-metyl-1,2,5-
oxadiazol va (R)-pyrolidin-2-ylmetanol. MS(m/e): 372,7 (M+H).

Vidu 146
[(2R)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-2-

ylJmetanol
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Tuwong tw véi quy trinh dwoc mod ta & téng hop hop chat (3S)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol (vi du 139) hop chét & d& muc
ndy dugc diéu ché tur 2-tert-butyl-6-clo-9H-purin, 5-(clometyl)-1-xyclopropyl-1H-
tetrazol va (R)-pyrolidin-2-ylmetanol. MS(m/e): 398,5 (M+H).

Vidu 147

(2R)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metylpurin-6-yl]pyrolidin-2-

carbonitril

Né’Q
NN
7%)1 ;
N N
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Tuong tw v6i quy trinh dwgc md ta dé tdng hop hop chit (35)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol (vi du 139) hop chit & d& muc

niy dugc didu ché tir 2-tert-butyl-6-clo-9H-purin, 5-(clometyl)-1-xyclopropyl-1H-
tetrazol va (R)-pyrolidin-2-carbonitril hydroclorua. MS(m/e): 393,6 (M+H).

Vidu 148
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(2R)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-yl]pyrolidin-2-

carbonitril
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Tuong tu véi quy trinh duge md t& dé tong hop hop chit (35)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin—3-01 (vi du 139) hop chét & d& muc
nay duoc didu ché tir 2-tert-butyl-6-clo-9H-purin, 3-(clometyl)-4-metyl-1,2,5-
oxadiazol va (R)-pyrolidin-2-carbonitril hydroclorua. MS(m/e): 367,5 (M+H).

Vidu 149

6-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]-2-oxa-6-
azaspiro[3.3]heptan

0]

3

~ 7/

Twong ty v6i quy trinh dugc md ta dé tdng hop hop chit (35)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol (vi du 139) hop chit & @& muc
nidy dugc diu ché tir 2-tert-butyl-6-clo-9H-purin, 3-(clometyl)-4-metyl-1,2,5-
oxadiazol va 2-oxa-6-azaspiro[3.3]heptan oxalat. MS(m/e): 370,5 (M+H).

Vidu 150
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3-[[2-tert-butyl-6-(1,3-thiazolidin-3-yl)purin-9-ylJmetyl]-4-metyl-1,2,5-oxadiazol
(]
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Tuong tu v6i quy trinh dugc md tA ¢ téng hop hop chét (35)-1-[2-tert-butyl-9-[(1-
xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol (vi du 139) hop chit & d& muc

ndy duoc didu ché tu 2-tert-butyl-6-clo-9H-purin, 3-(clometyl)-4-metyl-1,2,5-
oxadiazol va thiazolidin. MS(m/e): 360,5 (M+H).

Vidu 151
6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9H-purin

yiﬁ?

B& sung dihydro-pyran (0,75 ml, 8,23 mmol) va pTSA (39 mg; 0,21mmol) vao dung
dich cuia 2-clo-6-(3,3-diflo-pyrolidin-1-yl)-9H-purin (1 g, 4,12 mmol) trong EtOAc (5
mL) & 25°C va hdn hop phan mg ndy dugc gia nhiét & 50°C trong 5 giv. Hon hop
phén tng ndy duogc pha lodng bing EtOAc & 25°C, dugc rira bing nudce, dugc rira
bing dung dich NaHCO; bdo hoa, dugc rira bing nuéc mudi, duoc lam khd bing
Na,SO, khan va dugc 1am bay hoi duéi 4p sult giam. Cin dugc tinh ché bing sic ky
cdt Combi-Flash (40g; hexan/EtOAc 20/80) dé tao ra 2-clo-6-(3,3-diflo-pyrolidin-1-
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y1)-9-(tetrahydro-pyran-2-yl)-9H-purin (1,0 g; 74%) dudi dang chét rin mau tréng. LC-
MS: 344 (M+H).

Hdn hop ctia 2,2-dimetyl-propan-1-ol (1,9 g, 21,81 mmol) va NaH (60% trong dau;
116 mg 2,90 mmol) duoc gia nhigt & 50°C va 2-clo-6-(3,3-diflo-pyrolidin-1-yl)-9-
(tetrahydro-pyran-2-yl)-9H-purin (500 mg 1,45 mmol) duoc bd sung. Hon hop phan
mg nay duoc gia nhiét & 80°C trong 12 gid. Hon hop ndy duge dimg bing nudce, duge
chiét bang DCM, duoc rira bing nudc mudi, duge lam kho bing Na,SO, khan va duoc
1am bay hoi dudi 4p suit gidm. Cin dugc tinh ché bing sic ky cot Combi-Flash (40g;
hexan/EtOAc 30/70) dé tao ra 6-(3,3-diflo-pyrolidin-1-yl)-2-(2,2-dimetyl-propoxy)-9-
(tetrahydro-pyran-2-yl)-9H-purin (250 mg; 35%) duéi dang chét rin mau tring nhat.
LC-MS: 396 (M+H).

B& sung pTSA (12 mg; 0,064 mmol) vao dung dich cta 6-(3,3-diflo-pyrolidin-1-yl)-2-
(2, 2-dimetyl-propoxy)-9-(tetrahydro-pyran-2-yl)-9H-purin (500 mg, 1,26 mmol) trong
EtOH (5 mL) va hén hop phan g nay dugc gia nhiét & 80°C trong 4 git. Hon hop
nay dugc lam bay hoi ¢ 25°C. Can dugc hoa tan trong EtOAc, dugc rira bﬁng nudc,
dung dich NaHCOj; b3o hoa, nudc mudi, dugc lam kho béng Na,SO,4 khan va duoc
1am bay hoi duéi 4p sudt giam. Cin dugce tinh ché bang séc ky cot Combi-Flash (40g;
hexan/EtOAc 20/80) dé tao ra hop chit & & muc (350 mg; 89%) dudi dang chét rin
mau tring. LC-MS: 312 (M+H).

Vidy 152

[(3S)-1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]
pyrolidin-3-yl] axetat
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Tuong tu v6i quy trinh dwgc md td d& tdng hop hop chit N-tert-butyl-9-[(2-
clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & d&
muc nay duoc diéu ché tir (S)-1-(2-tert-butylamino-9H-purin-6-yl)-pyrolidin-3-yl este
cua axit axetic (vi du 108, budc b) va 3-clometyl-4-metyl-furazan. MS(m/e): 415
(M+H).

Viduy 153

[1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-y1]-3-

o
IS ex

Tuong ty véi quy trinh dugc md td dé téng hop hop chit N-tert-butyl-9-[(2-

metylpyrolidin-3-yl] axetat

~N

\
N—O

clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin (vi du 107) hop chit & dé
muyc ndy dugc didu ché tir 1-(2-tert-butylamino-9H-purin-6-yl)-3-metyl-pyrolidin-3-yl
este cua axit axetic (vi du 120, budc b) va 3-clometyl-4-metyl-furazan. MS(m/e):
428,8 (M+H).
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Vidu 154
9-benzyl-2-clo-6-(3,3-diflopyrolidin-1-yl)purin
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B6 sung Et;N (0,8 mL; 5,82 mmol) vao dung dich cta 2,6-diclo-9H-purin (cé ban trén
thi truong) (1g; 5,29mmol) trong DMF (10 mL), tiép theo 1a bd sung (3,3-
diflopyrolidin hydroclorua (0,8 g; 5,56 mmol) & 25°C va hdn hop phan tng nay duoc
gia nhiét & 80°C trong 12 gi¢. Hon hop phan tmg nay dugc dimg bing nuéc dé lanh va
duoc khudy né trong 30 phat & 0°C. Chét rén nay duoc loc; dugc rira bang nudc lanh,
va cubi cling dugc lam kho trong mdi trudng chan khong cao & 50°C dé tao ra 2-clo-6-
(3,3-diflopyrolidin-1-y1)-9H-purin (1 g; 73%) dudi dang chét rin mau vang nhat; chat
nay dugc sir dung truc tiép trong budc tiép theo ma khong cin tinh ché thém. LC-MS:
260,2 (M+H). B4 sung NaH (70 mg, 1,7 mmol) vao dung dich cua 2-clo-6-(3,3-diflo-
pyrolidin-1-yl)-9H-purin thd (200 mg, 0,7 mmol) trong DMF (10 mL) & 0°C va khudy
hén hop phéan ing nay & 25°C trong 1 gio. B sung thanh mdt phan vao benzyl bromua
nay (160 mg, 0,92 mmol), va hdn hop nay dugc khudy & 25°C trong 12 gid. Hn hop
phan mg nay dugc dimg bing NH,C], dung mdi duoc loai b duéi &p suét giam, va
cdn dugc hoa tan trong H,O (10 mL), dugc chiét bing EtOAc; duge rira bang nudc
mudi, duge co trong chan khong. San phém thd duoc tinh ché béng séc ky cot (SiO,;
cd sang 100-200; 20% EtOAc/hexan) d tao ra 9-benzyl-2-clo-6-(3, 3-diflopyrolidin-1-
yl)-9H-purin (100 mg, 59%) duéi dang chit rin mau tring nhat. LC-MS: 349,8
(M+H).

Vidu 155

(3S)-1-[2-tert-butyl-9-[ (1-propan-2-yltetrazol-5-yl)metyl]purin-6-yl|pyrolidin-3-ol
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a) 2-tert-butyl-6-clo-9-((1-isopropyl-1H-tetrazol-5-yl)metyl)-9H-purin
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B6 sung NaH (60%, 49,4 mg, 1,23 mmol) vao dung dich d4 lanh cta 2-tert-butyl-6-
clo-9H-purin (CAN 733736-31-7, 200 mg, 949 umol) trong DMF (4 mL). Hon hop
phan ting nay duge khudy & nhiét 46 méi trudong trong 45 phut. BS sung 5-(clometyl)-
1-isopropyl-1H-tetrazol (CAN 187739-97-5, 229 mg, 1,42 mmol) vao hén hop phan
ing ndy & 0°C va hdn hop phan tmg nay dugc khudy & 60°C trong 12 gid. Bb sung
nuée (20 mL) va hdn hop nay duge chiét bing EtOAc (3 x 20 mL). Cac 16p hitu co
dugc thu gom, dugc lam khd béng Na,SOy, duge loc va duge ¢d trong chin khong dé
tao ra 446 mg chét rin mau nau, chit nay duoc tinh ché béng HPLC d tao ra hop chét
& d& muc (218 mg, 69%) dudi dang chét rin mau tring. MS(m/e): 335,2 (M-+H).

b) (3S)-1-[2-tert-butyl-9-[(1-propan-2-yltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol

DIPEA (CAN 7087-68-5, 29,0 mg, 38,3 uL, 224 pumol) va (S)-pyrolidin-3-ol (CAN
100243-39-8, 14,3 mg, 13,7 puL, 164 pmol) duoc bd sung vao dung dich cia 2-tert-
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butyl-6-clo-9-((1-isopropyl-1H-tetrazol-5-yl)metyl)-9H-purin (50 mg, 149 umol) trong
axetonitril (679 pL). Hén hop phin tng ndy dugc khudy qua dém & nhiét d6 moi
truong. Dung dich axit xitric 10% dugc bd sung vao va hdn hop nay duge chiét bing
EtOAc (2 x 20 mL). Céc pha hitu co dugc két hop dugc rira bing nudc mudi, duge
lam khd bang Na,SO, va duge cd trong chan khong dé tao ra hop chit & d& muc (65
mg, dinh lugng) duédi dang chit rin mau tring. MS(m/e): 386,2 (M-+H).

Viduy 156

2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin

Cl
N
N7
DR
NN
— \
N
N 7/

Tuong tu v6i quy trinh dugec md ta trong vi du 155 a), 2-tert-butyl-6-clo-9H-purin
(CAN 733736-31-7, 400 mg, 1,9 mmol) dugc cho phan Ung v&i 5-(clometyl)-1-
xyclopropyl-1H-tetrazol (CAN 949980-56-7, 452 mg, 2,85 mmol) dé tao ra hop chit &
d& muc (348 mg, 55%) dudi dang chét rén mau tréng nhat. MS(m/e): 333,2 (M+H).
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b) 2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin

Tuong tu véi quy trinh dugc moé ta trong vi du 155 b), 2-tert-butyl-6-clo-9-((1-
xyclopropyl-1H-tetrazol-5-yl)metyl)-9H-purin (50 mg, 150 pmol) duge cho phan tmg
véi 3,3-diflopyrolidin hydroclorua (CAN 163457-23-6, 23,7 mg, 165 umol) dé tao ra
hop chit & d& myc (28 mg, 46%) dudi dang chét rén mau tring. MS(m/e): 404,3
(M+H).

Vidu 157

[(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-ylJmetanol

oL
N
N
N7
ﬁ»
N N
N
AN

o N\F

a) 2-tert-butyl-6-clo-9-((3-clopyridin-2-yl)metyl)-9H-purin

Cl
NTX—N
ﬁ>
N N
N
AN

Cl =
Tuong tw véi quy trinh dugc md ta trong vi du 155 a), 2-tert-butyl-6-clo-9H-purin
(CAN 733736-31-7, 500 mg, 2,37 mmol) dugc cho phan tUng véi 3-clo-2-
(clometyl)pyridin hydroclorua (CAN 124425-87-2, 707 mg, 3,56 mmol) dé tao ra hop
chit & @& muc (208 mg, 26%) dudi dang chit rin mau tring nhat. MS(m/e): 336,4
(M+H).
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b) [(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-ylJmetanol

Tuong ty v6i quy trinh dugc mo td trong vi du 155 b), 2-tert-butyl-6-clo-9-((3-
clopyridin-2-yl)metyl)-9H-purin (40 mg, 119 pmol) dugc cho phan tng véi (R)-
pyrolidin-2-ylmetanol (CAN 68832-13-3, 13,2 mg, 12,9 pL, 131 pmol) dé tao ra hop
chét & d& muc (16 mg, 34%) dudi dang chét rén khong mau. MS(m/e): 401,2 (M+H).

Viduy 158

(3S)-1-[2-tert-butyl-9-[(1-propyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol

a) (S)-1-(2-tert-butyl-9H-purin-6-yl)pyrolidin-3-ol

DIPEA (CAN 7087-68-5, 123 mg, 166 pL, 949 umol) dugc bd sung vao dung dich
cua 2-tert-butyl-6-clo-9H-purin (CAN 733736-31-7, 100 mg, 475 umol) va (S)-
pyrolidin-3-ol (CAN 100243-39-8, 74,4 mg, 71,0 uL, 854 pmol) trong MeCN (2,5
mL). Phan {mg nay duoc khudy trong 24 gior & nhiét do moi truong. Axit xitric 10%
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dugc bd sung vao va hdn hop nay duoc rira bing DCM (2 x 20 mL). Lép nuée duoc
bazo hoéa bang NaHCO; va dugc chiét bang DCM (2 x 20 mL). Cac chét chiét duoc
két hop dugc rra béng nude mudi, duoe 1am kho béng Na,SO4 va dugce ¢d trong chan
khong @ tao ra hop chdt & d& muc (50 mg, 80%) dudi dang chit rin mau tréng.
MS(m/e): 262,5 (M+H).

b) (35)-1-[2-tert-butyl-9-[(1-propyltetrazol-5-yl)metyl|purin-6-yl]pyrolidin-3-ol

DBU (CAN 6674-22-2, 93,8 mg, 92,9 uL, 616 umol) duogc bd sung vao dung dich cta
(5)-1-(2-tert-butyl-9H-purin-6-yl)pyrolidin-3-ol (46 mg, 176 umol) va 5-(clometyl)-1-
propyl-1H-tetrazol (CAN 848178-47-2, 84,8 mg, 528 pmol) trong DMF (1 mL). Phan
ing nay dugc khudy trong 16 gid & nhiét 6 moéi truong. Nude/IN HCI (1:1), 20 mL)
duge bd sung vao va hdn hop nay dugc chiét bing EtOAc (2 x 20 mL). Céc pha hitu
co duoc két hop duogc ria 14n luot b?mg nude va nudc mudi. Pha hitu co nay duoc lam
kho béng Na,SO4 va dugce ¢d trong chén khong dé tao ra hop chét & @& muc (62 mg,
91%) du6i dang bot mau vang nhat. MS(m/e): 386,6 (M+H).

Vidu 159

(2R,35)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]-2-
(hydroxymetyl)pyrolidin-3-ol

Khéng dbi xtng
WOH

Q)I\O H
N| j :\>
7

Cl

N
X

=
Tuong tu véi quy trinh duge md td trong vi du 155 b), 2-tert-butyl-6-clo-9-((3-

clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 40 mg, 119 pmol) dugc cho phan tmg
voi (2R,35)-2-(hydroxymetyl)pyrolidin-3-ol (CAN 105017-31-0, 13,9 mg, 119 pmol)
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d¢ tao ra hop chét & d& muc (3 mg, 6%) dudi dang chat rén khong mau. MS(m/e):
417,6 (M+H).

Vidu 160
2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-difloazetidin-1 -yD)purin

F. F

QN);
N| t :\>
7

cr N\F

Tuong tu v6i quy trinh dugc md ta trong vi du 155 b), 2-tert-butyl-6-clo-9-((3-
clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 40 mg, 119 pmol) dugc cho phan tng
véi 3,3-difloazetidin hydroclorua (CAN 288315-03-7, 30,8 mg, 238 pmol) dé tao ra
hop chét & d&& muc (13 mg, 28%) dudi dang chét rin mau tring. MS(m/e): 393,50
(M+H).

Vidu 161
3-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-1,3-thiazolidin
<’~S
>
N
N7
os
N N
N
AN

cr N\F
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DIPEA (CAN 7087-68-5, 123 mg, 166 uL, 949 umol) dugc bd sung vao dung dich
cua 2-tert-butyl-6-clo-9-((3-clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 37 mg, 110
pmol) va thiazolidin (CAN 504-78-9, 31,0 mg, 27,4 pL, 330 pmol) trong dioxan (1
mL) va N,N-dimetylaxetamit (122 pL). Phan tmg nay dugc khudy trong 2,5 giv &
120°C. Nuéc duge bd sung vao va hdn hop phén tmg nay duoc chiét bing EtOAc 2x
20 mL). Céc 16p hitu co duge thu gom, dugc rira béng nude mubi, duge 1am kho béng
Na,SO4 va dugc cb trong chin khéng dé tao ra 39 mg chét rin mau vang, chét nay
dugce tinh ché bang séc ky nhanh (silicagel, 5 g, 0% dén 35% EtOAc trong heptan) va
HPLC diéu ché dé tao ra hop chét & d& muc (13 mg, 30%) dudi dang chét rin mau
tring nhat. MS(m/e): 389,2 (M+H).

Vidu 162

6-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-216-thia-6-azaspiro[3.3]heptan
2,2-dioxit

o)
g0

N
N
N7 N
7ﬁ>
NN
N
|\

cr N\F
DIPEA (CAN 7087-68-5, 76,9 mg, 102 pL, 595 umol) dugc bb sung vao dung dich
cua 2-tert-butyl-6-clo-9-((3-clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 40 mg, 119
pmol) va 2-thia-6-azaspiro[3.3]heptan, 2,2-dioxit (mudi cta axit trifloaxetic cia CAN
1263182-09-7, 62,2 mg, 238 pmol) trong dioxan (1,1 mL) va N,N-dimetylaxetamit
(131 pL). Hdn hop phan tng nay dugc khudy trong 16 gid & 120°C. Nuéc dugc bd
sung va hdn hop phan tmg nay duoc chiét bang EtOAc (2 x 20 mL). Céc 16p hitu co
duoc thu gom, dugc rira béng nudc mudi, duoc lam khod béng Na,SO,4 va duoc ¢cd

trong chan khong dé tao ra 55 mg chét rin mau ndu nhat, chét nay dugc tinh ché bing
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TLC diéu ché (silica gel, 1,0 mm, EtOAc) dé tao ra hop chit & & muc (27 mg, 51%)
duéi dang chét rin mau tring. MS(m/e): 447,2 (M+H).

Viduy 163

(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-carbonitril

e

AN

o N\F
DIPEA (CAN 7087-68-5, 76,9 mg, 102 pL, 595 pmol) dugc bd sung vao dung dich
cua 2-tert-butyl-6-clo-9-((3-clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 40 mg, 119
pmol) va (R)-pyrolidin-2-carbonitril hydroclorua (CAN 675602-84-3, 47,3 mg, 357
umol) trong dioxan (623 pL). Hon hop phan tng niy dugc gia nhiét trong 16 vi song
trong 30 phit & 120°C. Nude duge bd sung va hdn hop nay duge chiét bing EtOAc (2
x 20 mL). Céc 16p hitu co duge thu gom, dugc lam khé bing Na,SO, va duoc co trong
chan khong d tao ra 38 mg san phdm tho, san phdm nay duoc tinh ché bang TLC didu
ché (silica gel, 1,0 mm, 1:1, Heptan/EtOAc) dé tao ra hop chéit & d& muc (3 mg, 6%)
duéi dang chét rin mau tring. MS(m/e): 396,2 (M+H).

Vidu 164

(35)-1-[2-tert-butyl-9-[[1-(xyclopropylmetyl)tetrazol-5-yl]metyl|purin-6-yl]pyrolidin-
3-0l
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Tuong ty v6i quy trinh dugc m6 ta trong vi dy 158 b), (S)-1-(2-tert-butyl-9H-purin-6-
yl)pyrolidin-3-ol (Vi du 158 a, 40 mg, 153 umol) duoc cho phan ﬁng v61 5-(clometyl)-
1-(xyclopropylmetyl)-1H-tetrazol (CAN 1341701-60-7, 79,3 mg, 459 umol) & tao ra
hop chat & d& muc (45 mg, 74%) dudi dang diu nhét mau tréng. MS(m/e): 398,3
(M+H).

Vidu 165

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-(triflometyl)pyrolidin-3-ol

oH F
F
o
N
N
N
'&\>
N N
N
| N
clr N\F

DIPEA (CAN 7087-68-5, 46,1 mg, 61,1 uL, 357 umol) duogc bd sung vao dung dich
cua 2-tert-butyl-6-clo-9-((3-clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 30 mg, 89,2
pmol) va 3-(triflometyl)pyrolidin-3-ol hydroclorua (CAN 1334147-81-7, 34,2 mg, 178
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umol) trong NMP (1 mL). Hdn hop phan tng niy dugc khudy trong 16 gi & 100°C.
Nudce duge bd sung va hdn hop nay duge chiét bang EtOAc (2 x 20 mL). Cac 16p hitu
co duoce thu gom, duge ria béng nudc mudi, duoc 1am khod béng Na,SO4 va duoc ¢cod
trong chan khong dé tao ra 76 mg diu mau niu sim, diu ndy dugc tinh ché bing TLC
didu ché (silica gel, 2,0 mm, heptan/EtOAc theo ty 1& 1:1) d tao ra hop chit & dé muc
(29 mg, 72%) dudi dang diu nhét mau tring nhat. MS(m/e): 455,3 (M+H).

Vidu 166

(3S)-1-[2-tert-butyl-9-[(1-tert-butyltetrazol-5-yl)metyl |purin-6-yl]pyrolidin-3-ol

N—N

N /)\
N
N N\\’)<
<L
N
=,

Tuong ty v6i quy trinh dugc mé ta trong vi du 158 b), (S)-1-(2-tert-butyl-9H-purin-6-
yDpyrolidin-3-ol (Vi du 158 a, 40 mg, 153 pmol) dugc cho phan tmg v6i 1-tert-butyl-
5-(clometyl)-1H-tetrazol (CAN 75470-92-7, 88,1 mg, 459 umol) d& tao ra hop chit &
dé muc (29 mg, 47%) dudi dang chat rdn mau tring nhat. MS(m/e): 400,4 (M+H).

Vidu 167

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-(triflometyl)azetidin-3-ol
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HO e

N
N
N7
ﬁ>
N N
N
AN

o N\F
Tuong tu véi quy trinh dugc mé td trong vi du 171 a), 2-tert-butyl-6-clo-9-((3-
clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 30 mg, 89,2 umol) dugc cho phan (ng
v6i 3-(triflometyl)azetidin-3-ol hydroclorua (CAN 848192-96-1, 31,7 mg, 178 umol)
dé tao ra hop chit & d&& muc (26 mg, 66%) dudi dang chit rin mau trang. MS(m/e):
441,3 (M+H).

Vidu 168

2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(2,2-diflo-5-azaspiro[2.4]heptan-5-yl)purin

N
N
N7
ﬁ>
N N
N
AN

N\ F

Tuong tu v6i quy trinh dugc md td trong vi du 171 a), 2-tert-butyl-6-clo-9-((3-
clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 29 mg, 86,3 pmol) dugc cho phan Ung
véi 1,1-diflo-5-azaspiro[2.4]heptan hydroclorua (CAN 1215071-12-7, 29,3 mg, 173
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umol) dé tao ra hop chit & d& muc (29 mg, 78%) dudi dang chét rén mau trdng nhat.
MS(m/e): 433,3 (M+H).

Vidu 169

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-metylazetidin-3-ol
N
N
N7 X
e
N N
N

N

o N\F
Tuong ty v6i quy trinh duge mo ta trong vi du 171 a), 2-tert-butyl-6-clo-9-((3-
clopyridin-2-yl)metyl)-9H-purin (Vi du 157 a, 30 mg, 89,2 umol) dugc cho phan tng
v6i 3-metylazetidin-3-ol hydroclorua (CAN 124668-46-8, 22,1 mg, 178 pumol) dé tao
ra hop chédt & && muc (11 mg, 32%) dudi dang chét rén khong mau. MS(m/e): 387,3
(M+H).

Vidu 170
Thtr nghi€m dugc ly

Cé4c thtr nghiém sau duoc thuc hién dé x4c dinh hoat tinh ctia cac hop chét c6 cong

thac I:
Thir nghiém gén két phdi tir phéng xa:

Ai Iyc cta céc hop chit theo sang ché dbi voi cac thu thé canabinoit CB1 duoc
xac dinh bing cich st dung cic lwong khuyén nghi cia cic ché phim mang
(PerkinElmer) tir cdc t& bao phdi than ngudi (HEK) biéu hién cac thu thd CNR1 hoic
CNR2 & ngudi két hop véi 1,5 hodc 2,6 nM [3H]-CP-55,940 (Perkin Elmer) lam phéi
tr phéng xa tuong tmg. Viée gin két dugc tién hanh trong chit dém gin két (Tris 50
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mM, MgCl, 5 mM, EDTA 2,5 mM, va BSA 0,5% khong c6 axit béo (khéi luong/thé
tich), 6 pH=7,4 déi v6i thu thé CB1 va Tris 50 mM, MgCl, 5 mM, EGTA 2,5 mM, v
BSA 0,1% khong chira axit béo (khdi luong/thé tich), d6 pH=7,4 d6i véi thu thd CB2)
v6i tong thé tich bing 0,2 ml trong 1 gi® & 30°C két hop lic. Dumng phén ting nay bang
cach loc nhanh qua cic dia vi loc phu polyetylenimin 0,5% (dia loc UniFilter GF/B;
Packard). Hoat tinh phéng xa lién két dwoc x4c dinh bang Ki bang cach sir dung phép
phan tich hdi quy khong tuyén tinh (Activity Base, ID Business Solution, Limited), v&i
gia tri Kd cho [3H]CP55,940 dugc xac dinh tlr cac thir nghiém bdo hoa. Cac hop chét
c6 cong thuce (1) ¢6 4i lyc cao dbi véi thy thé CB2 véi gia tri dusi 10 uM, cu thé hon 1a
tir 1 nM dén 3 uM va cu thé nhét 1a tr 1nM dén 100 nM.

Thtr nghi€ém cAMP

Céc té bao CHO biéu hién cac thu thé CB1 hoic CB2 & ngudi duoc gieo mam
trong khoang thdi gian tir 17 dén 24 gio trwée khi thir nghiém véi mirc d6 50.000 té
bao vao mbi 16 trong dia c6 96 15 mau den c6 day phing trong subt (Corning Costar
#3904) trong DMEM (Invitrogen No. 31331), 1x chédt bd sung HT, véi huyét thanh
bao thai bé 10% va dugc 1 & diéu kién 5% CO, va nhiét d6 37°C trong t 4 Am. Thay
mdi trudng sinh trudng bang dung dich dém Krebs Ringer Bicarbonat ¢6 IBMX 1 mM
va dugc U ¢ nhiét d§ 30°C trong 30 phut. B sung cac hop chit vao dé thd tich thir
nghiém cudi cung la 100 pul va duoc u trong 30 phiit & nhiét do 30°C. Str dung b kit
phat hién cAMP-Nano-TRF, thir nghiém (Roche Diagnostics) dugc dimg bang cach bd
sung 50 pl chét phén uing phén giai (Tris, NaCl, Triton X100 1,5%, NP40 2,5%, NaN,
10%) va 50 ul dung dich phét hién (20 pM mAb Alexa700-cAMP 1:1, va 48 pM
Ruteni-2-AHA-cAMP) va duoc lic trong 2 gid & nhiét do trong phong. Viéc truyén
niang luong dugc phén giai theo thoi gian dwoc x4c dinh bang bo doc TRF (Evotec
Technologies GmbH), dugc trang bi laze ND:YAG lam ngudn kich thich. Pia nay
dugc do hai 14n bing budc song kich thich & 355 nm va phét xa véi d6 tré& 1a 100 ns va
céng l1a 100 ns, téng thoi gian tiép xtc 1an luot 10 gidy & 730 (d6 rong dai 30 nm) hoic
645 nm (d6 rong dai 75 nm). Tin hiéu FRET duoc tinh nhu sau: FRET = T730-
Alexa730-P(T645-B645) véi P = Ru730-B730/Ru645-B645, trong d6 T730 14 15 thir
nghiém duge do & 730 nm, T645 1 15 thir nghiém duoc do & 645 nm, B730 va B645 1a

dbi ching st dung dém 14n luot duge do & budc song & 730 nm va 645 nm. Haim
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luong cAMP duoc xac dinh tir ham cua duong cong tiéu chuin kéo dai tir 10 pM dén
0,13 nM cAMP.

Gia tri ECsy duoc xac dinh béng cach st dung phan tich Activity Base (ID Business
Solution, Limited). Gia tri EC5o duwoc x4c dinh cho nhiéu chit chu van canabinoit tinh
dugc tr budce thir nghiém nay 14 phi hop véi cac gia tri da duge cong bé trong tai lidu

khoa hoc chuyén nganh.

Céc hop chét theo sang ché 13 chét chi van thu thé CB2 ¢6 ECs, nhé hon 1 uM va co
d6 chon loc cao hon so véi CB1 trong thir nghiém twong tmg it nhit bang 10 1dn. Hop
chét cu thé cta séng ché 1a chét chi van thu thé CB2 c6 ECs, nhd hon 0,05 uM va cé

d6 chon loc cao hon so v6i CB1 trong thir nghiém tuong tmg thap nhit 14 500 14n.

Vi du, cac hop chat dudi day c6 gia tri ECsy & ngudi trong tht nghiém cAMP chic

nang nhu néu trén:

Vidu EC50:CB2 EC50:CBl1 Viduy EC50:CB2 EC50:CBI
1 0,0116 >10 _ 86 0,0011 >10
2 0,0006 0,6766 87 0,0021 >10
3 0,0181 >10 88 0,0756 >10
4 0,0031 >10 89 0,5726 >10
5 0,0007 0,7406 90 0,0079 >10
6 0,0005 0,4331 91 0,0017 >10
7 0,0347 >10 92 0,0084 >10
8 0,0753 >10 93 0,0898 >10
9 0,0488 >10 94 0,4396 >10
10 0,0498 >10 95 0,3632 >10
11 0,0617 >10 96 0,0148 >10
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0,0031

0,0054

0,023

. 0,0235

0,006

0,0035

0,0033

0,0352

0,0125

0,0022

0,0057

0,0044

0,0692

0,0588

0,0492

0,0141

0,001

0,4272

0,3007

0,0214

0,0034

>10
1,4971
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
10
>10
>10

>10
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0,0018

0,0223

0,2276

0,0066

0,3699

0,1346

0,2111

0,1595

0,0089

0,0399

0,0081

0,0067

0,804

0,0183

0,0147

0,0079

0,2487

0,0455

0,195

0,0121

0,0072

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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36

37

38

39

40

41

42

43

44

45

46

47

43

49

50

51

52

53

0,0034

0,009

0,4325

0,1504

0,2743

0,0203

0,0169

0,0712

0,0092

0,0037

0,0166

0,0148

0,0496

0,1394

0,1015

0,1272

0,3109

0,5344

0,0647

0,2294

0,1753

>10

>10

>10

>10

>10

>10

>10

>10

2,3294

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

0,1521

0,1492

0,1077

0,0413

0,1524

0,5626

0,0027

0,0026

0,0245

0,3315

0,1089

0,0956

0,2149

0,0667

0,0221

0,1488

0,1783

0,0307

0,1499

0,0197

0,0781

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

0,3882

0,1378

0,0558

0,4665

0,5058

0,0167

0,1748

0,0296

0,1456

0,6606

0,0134

0,0916

0,2402

0,009

0,0248

0,0468

0,0595

0,6804

0,0124

0,1179

0,0884

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

0,201

0,0092

0,0409

0,6806

0,268

0,2107

0,0061

0,0551

0,1755

0,0157

0,1848

0,0105

0,0287

0,431

0,1102

0,2109

0,0823

0,0091

0,0043

0,0616

0,5913

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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82
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84
85

Vidu A

Vién nén dugc bao mang chira céc thinh phan sau c¢6 thé duge bao ché theo phuong

phép thuong:
Céc thanh phin Cho mdi
vién nén
Nhén:
Hop chét c6 cong thuc (1) 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

21494

0,2802 >10
0,1531 >10
0,2051 >10
0,0175 >10
0,1162 >10
0,1793 >10
0,0685 3,1197
0,0492 >10
0,0646 >10
0,0793 >10
0,0221 >10

160

161

162

163

164

165

166

167

168

169

0,01551 >10
0,01259 >10
0,0701 0,3277
0,0069 >10
0,0207 >10

0,0624 4,0242

0,1034 >10
0,035 >10
0,0324 >10
0,0514 >10
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Povidon K30 12,5 mg 15,0 mg
Natri tinh bt glycolat 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(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 phan hoat tinh dugc sang qua rdy va dugce tron véi xenluloza vi tinh thé va
hdn hop nay dugc tao hat voi dung dich ctia polyvinylpyrolidon trong nuéc. Hat nay
sau d6 duge tron véi natri tinh bt glycolat va magie stearat va duoc ép dé tao ra cac
nhan lan lugt c6 khdi lwong 120 hodc 350 mg. Cic nhan nay dugc bao dung

dich/huyén phii chira nuéce chira thanh phan bao mang néu trén.
ViduB

Céc vién nang chtta cac thanh phin sau c¢6 thé duoc bao ché theo phuong phép

thuong:
Céc thanh phéan Cho mdi vién nang
Hop chét c¢6 cong thirc (I) 25,0 mg
Lactoza 150,0 mg
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Tinh bt ngo 20,0 mg

Bot talc 5,0 mg

Céac thanh phan nay dugc sang qua rdy va dugc tron va dwoc nap vao cac vién

nang co kich c& 2.
ViduC

Céac dung dich ding d& tiém c6 thé c¢6 thanh phén sau:

Hop chit c6 cong thirc (1) 3,0 mg
Polyetylen glycol 400 150,0 mg
Axit axetic bd sung vira du dén d6 pH=5,0

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

Thanh phén hoat tinh dwoc hoa tan trong hdn hop ctia polyetylen glycol 400 va
nudc ¢ tiém (phan). 6 pH dugc diéu chinh dén 5,0 bang cich bd sung axit axetic.
Thé tich dugc diéu chinh dén 1,0 ml bang céch bd sung luvong nude du. Dung dich nay

duogc loc, duge nap vao cic lo nho sir dung vo bao thich hop va dugc vo tring.

-141-



21494

YEU CAU BAO HO
Hop chét ¢ cong thirc (I):

RZ\N/R3

NN
R1/mN/ N\>
AR
trong do:
A 1ad CH,, CH,CH,, CH,CO hoéc khdng c6 miit;
R' 14 tert.-butyl, tert.-butylamino, 2,2-dimetylpropyloxy hodc halogen;

R? va R’, cling v6i nguyén tir nito ma ching gin vio, tao thanh pyrolidinyl,
pyrolidinyl dugc thé, thiazolidinyl, alkylpiperazinyl, 2-oxa-7-
azaspiro[3.4]octyl, 2-oxa-6-azaspiro[3.3]heptyl, azetidinyl, azetidinyl dugc
thé, 2,2-dioxo-2%6-thia-6-azaspiro [3.3]heptyl hoac halo-5-
azaspiro[2.4]heptyl, trong d6 pyrolidinyl dugc thé 14 pyrolidinyl dugc thé
b?mg mot dén bdn ph?m tir thé doc lap duoc chon tir halogen, hydroxyl,
alkyl, hydroxyalkyl, xyano, alkylcarbonylamino, alkylcarbonyloxy va
haloalkyl va trong d6 azetidinyl dugc thé 13 azetidinyl dugc thé bing mot

dén hai phan tir thé dwugc chon tir halogen, hydroxyl, alkyl va haloalkyl; va

R*lahydro, phenyl, halophenyl, alkylphenyl, haloalkylphenyl, pyridinyl,
halopyridinyl, xycloalykl, alkyl, alkyloxadiazolyl, oxolanyl, alkyltetrazolyl,
alkoxy, alkylsulfonylphenyl, haloalkyl, alkoxyphenyl, dioxothietanyl,
xycloalkyltetrazolyl, haloalkyl-1H-pyrazolyl hodc xycloalkylalkyltetrazolyl;

hoac mudi dugce dung hoic este cia no;
véi dicu kién 1a khong bao gom cac hop chat sau:

2-clo-6-(1-pyrolidiny])-9H-purin;
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2-clo-9-(phenylmetyl)-6-(1-pyrolidinyl)-9H-purin; va

1-[2-clo-9-(1-metylety])-9H-purin-6-yl]-3-pyrolidinol.

Hop chét theo diém 1, trong d6 A 1a CH,.

Hop chit theo diém 1 hodc 2, trong d6 R' la tert.-butyl hodc 2,2-
dimetylpropyloxy.

Hop chit theo diém bét ky trong s6 cac didm tir 1 dén 3, trong 6 R’ 1a tert.-butyl.

Hop chit theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 R* va R3, cing
v6i nguyén ti nito ma ching gin vao, tao thanh thiazolidinyl, pyrolidinyl dugc
thé hoic azetidinyl dugc thé, trong d6 pyrolidinyl dugc thé 1a pyrolidinyl duoc
thé bing mot dén hai phin tir thé doc lap duoc chon tir halogen, hydroxyl,
hydroxyalkyl va xyano va trong d6 azetidinyl dwoc thé 1a azetidinyl dugc thé

b?mg mét dén hai ph?m ttr thé duoc chon tir halogen, hydroxyl va haloalkyl.

Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 5, trong 46 R* va R, cung
v6i nguyén tlr nito ma ching gén vao, tao thanh thiazolidinyl, pyrolidinyl dugc
thé hoic azetidinyl dugc thé, trong d6 pyrolidinyl duoc thé 1a pyrolidinyl duoc
thé béng mot dén hai ph:?m tr thé doc lap duoc chon tir flo, hydroxyl,
hydroxymetyl va xyano va trong d6 azetidinyl duoc thé la azetidinyl duogc thé

bing mot dén hai phin tir thé duge chon tir flo, hydroxyl va triflometyl.

Hop chét theo diém bét ky trong s6 cac diém tix 1 dén 6, trong @6 R? va R®, cing
v6i nguyén tir nito ma ching gin vao, tao thanh thiazolidinyl, diflopyrolidinyl,
hydroxypyrolidinyl, hydroxymetylpyrolidinyl, xyanopyrolidinyl, difloazetidinyl
hodc (hydroxyl)(triflometyl)azetidinyl.

Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 R* 1a
halophenyl, haloalkylphenyl, halopyridinyl, oxolanyl, alkylsulfonylphenyl,
pyridinyl hodc xycloalkyltetrazolyl.

Hop chét theo diém bét ky trong sb céc didm tir 1 dén 8, trong d6 R* 14 clophenyl,
cloflophenyl, triflometylphenyl, clopyridinyl, oxolanyl, metylsulfonylphenyl,
pyridinyl hodc xyclopropyltetrazolyl.
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10. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 9, trong d6 cdc hop chét

nay dugc chon tir:
2-tert-butyl-9-[(4-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(4-metylphenyl)metyl]purin;
2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[2-(triflometyl)phenyl]metyl] purin;
2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;

5-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]metyl]-3-metyl-1,2,4-

oxadiazol;
2-tert-butyl-9-(xyclohexylmetyl)-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-etylpurin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-propylpurin;

2-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-ylJmetyl]-5-metyl-1,3,4-

oxadiazol;

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(oxolan-3-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(2-phenyletyl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(1-metyltetrazol-5-yl)metyl]purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(2-metoxyetyl)purin;

3-[[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl|metyl]-4-metyl-1,2,5-

oxadiazol;

2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl) etanon;

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(2-metylsulfonylphenyl)metyl] purin;
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2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(3,3,3-triflopropyl)purin;
- 2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(4-metoxyphenyl)metyl]purin;

- 2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
1-[2-tert-butyl-9-[(2-clophenyl)metyl|purin-6-yl]pyrolidin-3-ol;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(2-pyridin-3-yletyl)purin;
2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-pyridin-2-yletanon;
1-[2-tert-butyl-9-[(3-clophenyl)metyl|purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
3-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]thietan 1,1-dioxit;
1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl]purin-6-yl |pyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-metyl-1,2,4-0xadiazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(1-metyltetrazol-5-yl)metyl ]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(4-metoxyphenyl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl ]purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]pyrolidin-3-ol;
1-(2-tert-butyl-9-etylpurin-6-yl)pyrolidin-3-ol;
1-(2-tert-butyl-9-propylpurin-6-yl)pyrolidin-3-ol;
1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-(2-phenyletyl)purin-6-yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[(4-metylphenyl)metyl]purin-6-yl]pyrolidin-3-ol;
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1-[2-tert-butyl-9-(xyclohexylmetyl)purin-6-yl]pyrolidin-3-ol;

2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[3-(triflometyl)-1H-pyrazol-4-
yl]metyl]purin;

1-[2-tert-butyl-9-[(2-clo-4-flophenyl)metyl] purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[[3-(triflometyl)- 1 H-pyrazol-4-ylJmetyl]purin-6-yl]pyrolidin-3-

ol;

1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-(oxolan-3-yl)purin-6-yl]pyrolidin-3-ol;
2-[2-tert-butyl-6-(3-hydroxypyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon;
N-{(5)-1-[2-tert-butyl-9-(2-clo-benzyl)-9H-purin-6-yl}-pyrolidin-3-yl} -axetamit;
N-[(S)-1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit;
N-[(S)-1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]pyrolidin-3-yl]axetamit;

N-[(S)-1-[2-tert-butyl-9-[[2-(triflomety])phenyl Jmetyl |purin-6-yl]pyrolidin-3-

yl]axetamit;

N-[(S)-1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl|purin-6-yl]pyrolidin-3-

yl]axetamit;

N-[(S)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]pyrolidin-3-

yl]axetamit;

N-[(S)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-

yl]axetamit

N-[(S)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-
yl]pyrolidin-3-yl]axetamit;

7-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;
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7-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;
7-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;

b

7-[2-tert-butyl-9-[[2-(triflometyl)phenyl |metyl|purin-6-yl1]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl|purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl |purin-6-y1]-2-oxa-7-

azaspiro[3.4]octan;

7-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]-2-oxa-7-azaspiro[3.4]octan;
1-[2-tert-butyl-9-[(2-clophenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-clophenyl)metyl]purin-6-yl1]-3-metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[[2-(triflometyl)phenylJmetyl] purin-6-yl]-3-metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;
1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]-3-metylpyrolidin-3-ol;
2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin;

2-tert-butyl-9-[(3-clophenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin;
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1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-

ol;

N-[(S)-1-[2-tert-butyl-9-[[3-(triflometyl)- | H-pyrazol-4-ylmetyl]purin-6-
yl]pyrolidin-3-yl]axetamit;

7-[2-tert-butyl-9-[[3-(triflometyl)-1H-pyrazol-4-yl|metyl]purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

N-[(5)-1-[2-tert-butyl-9-[[4-(triflomety])-1H-pyrazol-3-ylJmetyl]purin-6-
yl]pyrolidin-3-yl]axetamit;

7-[2-tert-butyl-9-[[4-(triflometyl)-1H-pyrazol-3-yl]metyl|purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;

2-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-yllmetyl]-5-metyl-1,3,4-

oxadiazol;

5-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-ylJmetyl]-3-metyl-1,2,4-

oxadiazol;

2-tert-butyl-9-[(1-metyltetrazol-5-yl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-
yl)purin;

3-[[2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin-9-yllmetyl]-4-metyl-1,2,5-

oxadiazol;
2-tert-butyl-9-(2-metoxyetyl)-6-(3,3,4,4-tetraflopyrolidin-1-yl)purin;

1-[2-tert-butyl-9-[[3-(triflometyl)- 1 H-pyrazol-4-yl|metyl]purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[2-tert-butyl-9-[[4-(triflometyl)- 1H-pyrazol-3-yl]metyl|purin-6-yl]-3-
metylpyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl|purin-6-yl]pyrolidin-3-ol;

(3S)-1-[2-tert-butyl-9-[(3-clophenyl)metyl |purin-6-yl]pyrolidin-3-ol;
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(3S)-1-[2-tert-butyl-9-[(4-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
7-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]-2-oxa-7-azaspiro[ 3.4 ]octan;
(3S)-1-[2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl|purin-6-yl]pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl|purin-6-yl]pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-ol;
2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-y1)-9-(3,3,3-triflopropyl)purin;
(3S)-1-[2-tert-butyl-9-(2-metoxyetyl)purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[ (1-metyltetrazol-5-yl)metyl]purin-6-yl|pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]pyrolidin-
3-o0l;

(3S)-1-[2-tert-butyl-9-[(2-clophenyl)metyl |purin-6-yl]pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[[3-(triflometyl)-1H-pyrazol-4-yl Jmetyl ]purin-6-
yl]pyrolidin-3-ol;

(3S)-1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl ]pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[[4-(triflomety])-1H-pyrazol-3-yl Jmetyl]purin-6-
yl]pyrolidin-3-ol;

(35)-1-[2-tert-butyl-9-[(3-metyl-1,2,4-0xadiazol-5-yl)metyl]purin-6-yl]pyrolidin-
3-o0l;

1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]-3-metylpyrolidin-3-ol;

N-[(3S)-1-[2-tert-butyl-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ylJaxetamit;

7-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-2-oxa-7-

azaspiro[3.4]octan;
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2-tert-butyl-6-(3,3,4,4-tetraflopyrolidin-1-y1)-9-[ [ 2-
(triflometyl)phenylmetyl]purin;

2-tert-butyl-9-[(2-metylsulfonylphenyl)metyl]-6-(3,3,4,4-tetraflopyrolidin-1-
yDpurin;

N-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[[2-(triflometyl)phenyl |metyl [purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[ (5-metyl-1,3,4-oxadiazol-2-
ylDmetyl]purin-2-amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(3,3,3-triflopropyl)purin-2-amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[(4-metyl-1,2,5-oxadiazol-3-
ylDmetyl]purin-2-amin;

N-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[ (1-metyltetrazol-5-yl)metyl|purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[ (2-metylsulfonylphenyl)metyl]purin-2-

amin;

N-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[ (3-metyl-1,2,4-oxadiazol-5-
yDmetyl]purin-2-amin;

(3S)-1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;

(3S)-1-[2-(tert-butylamino)-9-[[2-(triflometyl)phenyl Jmetyl|purin-6-yl]pyrolidin-
3-0l;

(3S)-1-[2-(tert-butylamino)-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-3-

ol;
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(35)-1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-
yl]pyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[(2-clophenyl)metyl]purin-6-yl]-3-metylpyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[[2-(triflometyl)phenyl Jmetyl ]purin-6-y1]-3-
metylpyrolidin-3-ol;

(3S)-1-[2~(tert-butylamino)-9-[[3-(triflometyl)-1H-pyrazol-4-ylmetyl |purin-6-
yl]pyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl|purin-6-yl]-3-
metylpyrolidin-3-ol;

9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-y1)-2-(2,2-dimetylpropoxy)purin;

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[[2-(triflometyl)phenyl]

metyl]purin;

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[(2-metylsulfonylphenyl)

metyl]purin;

2-[[6-(3,3-diflopyrolidin-1-y1)-2-(2,2-dimetylpropoxy)purin-9-ylJmetyl]-5-metyl-

1,3,4-oxadiazol;

5-[[6-(3,3-diflopyrolidin-1-y1)-2-(2,2-dimetylpropoxy)purin-9-ylJmetyl]-3-metyl-

1,2,4-oxadiazol;

6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9-[(1-metyltetrazol-5-
yl)metyl]purin;

(35)-1-[2-(tert-butylamino)-9-(3,3,3-triflopropyl)purin-6-yl]pyrolidin-3-ol;

1-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-3-metylpyrolidin-3

ol;

1-[2-(2,2-dimetylpropoxy)-9-[ [2-(triflometyl)phenyl Jmetyl|purin-6-yl]-3-
metylpyrolidin-3-ol;
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1-[2-(2,2-dimetylpropoxy)-9-[(2-metylsulfonylphenyl)metyl]purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[9-[(3-clopyridin-2-yl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[2-(2,2-dimetylpropoxy)-9-[(4-metyl-1,2,5-oxadiazol-3-yl)metyl]purin-6-yl]-3-
metylpyrolidin-3-ol;

1-[2-(tert-butylamino)-9-[[3-(triflometyl)-1H-pyrazol-4-yl Jmetyl |purin-6-yl]-3-
metylpyrolidin-3-ol;

N-tert-butyl-6-(2-oxa-6-azaspiro[ 3.3]heptan-6-yl)-9-[[2-(triflometyl)phenyl]

metyl]purin-2-amin;

N-tert-butyl-9-[(2-clophenyl)metyl]-6-(2-oxa-6-azaspiro[ 3.3 ]heptan-6-yl)purin-2-

amin;

(35)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-

ol;

3-[[6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin-9-yl|metyl]-4-metyl-

1,2,5-oxadiazol;

N-tert-butyl-9-[(3-metyl-1,2,4-oxadiazol-5-yl)metyl]-6-(2-oxa-6-azaspiro[3.3]
heptan-6-yl)purin-2-amin;

N-tert-butyl-6-(2-oxa-6-azaspiro[3.3]heptan-6-y1)-9-(3,3,3-triflopropyl)purin-2-

amin;

6-[9-[(2-clophenyl)metyl]-2-(2,2-dimetylpropoxy)purin-6-yl]-2-oxa-6-
azaspiro[3.3]heptan;

3-[[2-tert-butyl-6-(4-metylpiperazin-1-yl)purin-9-yl|metyl]-4-metyl-1,2,5-

oxadiazol,

[(2R)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-
yl]pyrolidin-2-yl]metanol;
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[(2R)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-ylpyrolidin-2-

yl]metanol;

(2R)-1-[2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-2-

carbonitril;

(2R)-1-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]pyrolidin-

2-carbonitril;

6-[2-tert-butyl-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl|purin-6-yl]-2-oxa-6-
azaspiro[3.3]heptan;

3-[[2-tert-butyl-6-(1,3-thiazolidin-3-yl)purin-9-yl]metyl]-4-metyl-1,2,5-

oxadiazol;
6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)-9H-purin;

[(35)-1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]purin-6-
yl]pyrolidin-3-yl] axetat;

[1-[2-(tert-butylamino)-9-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl Jpurin-6-yl]-3-
metylpyrolidin-3-yl] axetat;

9-benzyl-2-clo-6-(3,3-diflopyrolidin-1-yl)purin;

(3S)-1-[2-tert-butyl-9-[(1-propan-2-yltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-

ol;

2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]-6-(3,3-diflopyrolidin-1-
yl)purin;

[(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl|purin-6-yl]pyrolidin-2-

ylJmetanol;
(35)-1-[2-tert-butyl-9-[ (1-propyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;

(2R,35)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metylpurin-6-yl]-2-
(hydroxymetyl)pyrolidin-3-ol;
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2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-difloazetidin-1-yl)purin;
3-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-1,3-thiazolidin;

6-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-y1]-2A6-thia-6-
azaspiro[3.3]heptan 2,2-dioxit;

(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]pyrolidin-2-

carbonitril;

(35)-1-[2-tert-butyl-9-[[ 1-(xyclopropylmetyl)tetrazol-5-yl|metylpurin-6-
yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-(triflometyl)pyrolidin-3-

ol;
(35)-1-[2-tert-butyl-9-[ (1-tert-butyltetrazol-5-yl)metyl]purin-6-yl]pyrolidin-3-ol;

1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-y1]-3-(triflometyl)azetidin-3-

ol;

2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(2,2-diflo-5-azaspiro[2.4]heptan-5-

yDpurin; va

1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl]purin-6-yl]-3-metylazetidin-3-ol.
Hop chit theo diém bét ky trong s cac diém tir 1 dén 10 duoc chon tur:
2-tert-butyl-9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-[[2~(triflometyl)phenyl Jmetyl]purin;
2-tert-butyl-9-[(2-clopyridin-3-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-(oxolan-3-yl)purin;

2-[2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)purin-9-yl]-1-(2-clophenyl)etanon;
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2-tert-butyl-6-(3,3-diflopyrolidin-1-yl)-9-[(2-metylsulfonylphenyl)metyl]purin;
2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-diflopyrolidin-1-yl)purin;
2-tert-butyl-6-(3,3-diflopyrolidin-1-y1)-9-(2-pyridin-3-yletyl)purin;
1-[2-tert-butyl-9-[[2-(triflometyl)phenyl|metyl]purin-6-yl ]pyrolidin-3-ol;
1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl|purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl|purin-6-yl]pyrolidin-3-ol;
1-[2-tert-butyl-9-[(2-clo-4-flophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
(35)-1-[2-tert-butyl-9-[[2~(triflometyl)phenyl]metyl]purin-6-yl|pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[ (3-clophenyl)metyl]purin-6-yl]pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[(2-clopyridin-3-yl)metyl|purin-6-yl]pyrolidin-3-ol;
(3S)-1-[2-tert-butyl-9-[(2-clophenyl)metyl ]purin-6-yl]pyrolidin-3-ol;
9-[(2-clophenyl)metyl]-6-(3,3-diflopyrolidin-1-yl)-2-(2,2-dimetylpropoxy)purin;

6-(3,3-diflopyrolidin-1-yI)-2-(2,2-dimetylpropoxy)-9-[[2-(triflometyl)phenyl]
metyl]|purin;

2-tert-butyl-9-[(1-xyclopropyltetrazol-5-yl)metyl]-6-(3,3-diflopyrolidin-1-
yl)purin;

[(ZR)-1-[2-tert-butyl-9-[ (3-clopyridin-2-yl)metyl ]purin-6-yl]pyrolidin-2-

yl]metanol;
2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]-6-(3,3-difloazetidin-1-yl)purin;
3-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-1,3-thiazolidin;

(2R)-1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl| purin-6-yl]pyrolidin-2-

carbonitril; va
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1-[2-tert-butyl-9-[(3-clopyridin-2-yl)metyl]purin-6-yl]-3-(triflometyl)azetidin-3-

ol.

Quy trinh diéu ché hop chit theo didm bAt ky trong s6 cac diém tir 1 dén 11, quy
trinh nay bao gdm budc phan {mg ctia hop chét c6 cong thirc (A):

R? /R3
SN
N
N
ﬁ»
R1)\N/ N
(A)

v6i su c6 mit cia Y-A-RY, trong d6 Y 12 nhém rdi chuyén va trong d6 A va R!

dén R* 1a nhu dugc xac dinh theo diém bAt ky trong sb cac diém tir 1 dn 9.

Hop chét theo diém bét ky trong s cac diém tir 1 dén 11, trong d6 hop chét nay
thu dugc theo quy trinh néu trong diém 12.

Dugc phim chita hop chit theo diém bAt ky trong sb cac diém tir 1 dén 11 va chit

mang khong c6 tac dung tri liéu.
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